


002

BNz Or onz

210 (@0 @ x
L) O

10 X 2dd, © 42 44
(@) x (5) x 3WE,2@LE1@o,H

2000

1 e ARES 4Rl &, 3710 22 Ry A
A2 Rkt Al BAAS WeloL ShaREsL Ban(S
%) Eepanig olgate] ABo] 712 ABAM AR 2

2 (1) 17A710] @njo] W EEA Ao} n) e kst
5 QA = A,

(2) Y2 FETFoloNA 2= P =4
s,

(3) &7l 53 A=o] dopgol AEE {7 Aekkit=
SHAL thelo] R A AdEi ok,

(@) Wi o] 7] d2lE wsilen, ool zof ofs]
DNAZ} 741 &3dolgke Aol S8 et

(5) JAIE shisto] sfiFate] Wl dFE & A2 wldEs

o
2otk suliz Wl %=3to] Ulg wAshlY,

o
e

ro
i)

Ay

3 (1) DNA7} o5 WAl 722 Hof gtk A8 gkex =
gof| o3 Yl Fict.

2) Yl AEY 5 AAR SR Eqdte e 257 0
& At F0] e W skt

(3) B AAl0] ARt HolHow T2 27k Bk, ol

o2 EAlskaL Al 19 DNA 97] g Aol & vlisto]
Ml AEE 4= QA H Ak
g ¢ 162

X
RE2) 1A 2 WA WS BUIS UBsI0l Iy
RIHES
=

T
g -
T

1)-2 o) fste () §9) 71 e waozne Az}
wglon, (mh 447 AaAe] Qlrks Alo] ¥18x ¥ DNA
7§ BAoleRe Ao] FHHIch. ol () DNA ofF
A 27} SEAD, (OB $3557} SiEEglon () DNA

Wz 71%0] il A T3 wete] JEFS Folck,

1)-3 (1) 372 852 DNASF RNAQ 37 |47] 29|
ot opv|leibe AHSR=AIE Wol= Zlolth A2 DNA ¢
7] A E-LE 20001 el B Fch,

(2) W2 79 7]2 d28 WA Fds 245k
A7} Fglolw Alzef ojtjef o FEjR EASk=Al= LAl 5t
SHT.

(3) DNAE djgroz 5412 == 3= DNA 3% 7]&2 DNA
Azt 7e A o 5ol T A,

(@) Sk 372 97] 24 e 54, XA 9 AR 59
A=E 2431 DNA olF vl 7725 Bigleu= g2 &

[e]
(5) §A47F GAIAo] Sleke o] ekeldl o] Fo] DNAZ .4
29)0] Y=gl
(6) Aol A B0 Ao gl DNA 7] Hae &

URAT §A49] 715 B dohA] £,




[¢)
(2) ThAE| 2 wAlo] A apshs o) Aat 91 Aol
PR M AT o) 2 RS Bl Susiaint,
(3) WALE: Ale] SAS glolAL oFshalzl 2ol
() Alo] 7ol gelojeks AL 5] o3

175~ 19%
o
01® 02@® 03@ 06 05@ 066
07® 086G 09@ 10@ 11 std &=
126 136 14@

)
)
i
i)
K
[>
rlr
0%
il
1o
A
o
o
=
offt
o
il
ox

n
o
jm

il
_O|L
pach

HE| v, ZEE Adlld-g WSk sk Y =2
HU S Edste] I SLE 087 A=l Tl 714

AT HetAke Sl

flo

04 o, 323} F&ue FEoA WAshe A28 @4
A= 71eS ol8sto] Al Mol e Hske &
il o] & Fol| A7 A= H2|E TS,

. AEEE 222 28 73S weluA W] et
o] 7] o3,

HELrl 1. (Ohe shl, (e wldEes, (Bhe =A%
&2, (Fe AEHEY ol

o

05 (33
[==]

b A7 AE R AAE %

=8 =24

oL
)
_?L
32
o

L5 1750100 — 42 £ 421 Ak $7 47 5
(W) thedo] 2k e gt ABhE-2- SH gl
L> 18501CH — 2f01 AfeHo| 7]8tst 215tz 2h2
(th gutE a7} gE-gA R YEo| XakE Aisigith
LS 1800%0h — 22840l 2j5t 2stz 23
(2D zte] thekgt a.Qle Atslo] T4 AskEo] A= Ak,
15192090 — F@Ql vtz S3

(b el 2J) A £5 AAZE YLD, ol (T ek
9] G884, () The] Al Aeio] Aok glom, (2 @
A Thoket 2010 olgk a0l Asko] FAstgich

06 . k=3t 0] DNA o Wl 725 13t ol &

AR27} SS9l

. ollojHEle HE Aol A 93 Heks dovle =dol

FALAE A7sto] DNAZF - 22 US ASsksith
iRzl o e 2] e Ao

w29 A 59 MAE it o

FAAE ltk= AR E SR AL mAdol,

07 =3llw Hojoltz DNA 27k Eejin|=of 4elste] Af
& A2y ETanEg HEL oF Wl EYshe

DNA Ajz3} 7| && siaict.

08 1. Az A7 AZE $FolA thafet A% AAs 49
SR
I

7)) UeRtE 91218 et
Hue Aeeln AR 4 A ST w3 At A
75} &5 Hope] st pelo] S8},

1. 4 nsto] HA

003



004

Hlmahel H2} oj g Sold 4 gick. 0|9t 2 DNA A%
AR 9] YRS QoRRE, $H BAS Bt SelA 1
Sh fatslt S e ate] Weke JHs ezt

weel) L Aishe A% I go) &8 del, 417
A= ), 28] A48 714 53t e e A8 sk

Hoolet,

©. 0Bt uAES sk Hofolt,

10 DNA Az 71&S o183t a5 A4 28 Ee A
F deds sy o 288 Eefske 3R A
s
sto] RS A =she dolle o8-k

27| @ DNA9| 54 F-2& tige® 5A45k= DNA
TE 7leE ol8sle] AR BE F Ae DNA 93] Aes

11 Ed9e FEggoelod wulshs 0] ARl 348

2ok, o] MO AZSHY

12
2
=
pac
tlo
(TR
o
o
oX
d
of
il

i 7 1= b
ZEZTOUI M BA! K| SES Weelths A2 7HI2 M&Bt 8 | 100%

DESZOU Mzt Aoz SARICHE NS 7R MERt 82 | 50%

12 v 2ae TEgYels

= =
oPAETts 2S HolFomn FEagolold AAE B4
UAR)e] Al FAE AR 22 Ao UFt

c. YL YA T o YRS o83 Alat HHA
Ao A= e Ndske bl 7oA.
27| 1, At Bl HA Aol FESFTFOIE
FEwgols Al T4 AAlttE 28-S AU weEbA
FEEEOIE HET At viF HA Ao E Alte] S4sHA
A

o, A3 oy A BelAlk Aol FA151%S

—
w
K

£
e

2
i
o
rlo
oZ

)

|
J_,(g'
o
e
q

~|
ok
B
of
)
£
o
2

(e}
=
T 4= QA H, ARk A HolelAE P 4 )

Al =3t

14 . Ghols WAk 591 Aol 2o sabs BA% 4}
Bto] A WellAlel B4 ol Aghe A
L. (Dol Ao pstel SAE ol 4R g 53
S BAlele] B wESIo

szl © WP B 2 B RS 2 o2 32
37] $lat 7S Al F urA el Ago of

2 (helde A% g o] ARSE .

20%
0 HZd @ 4= s4d O Hjdz|RA @ 2y
O XA MEE @ 2H @oELM O /YRS
O Mzg ©DNAZXEZ O Xxteod @I

01®
07 @

020 030® 04@

ogsiE &= 09 e H=

05@

10 sid H=

06 ®

01 ® “etoldizt suke ole] T3 Auks Fatstol A=A
& FgSIgonR JEAS FAA A BT Ee
AL,

sie | @ AES e WEE e Soltt,
@ AEE Yot Wn|AS Wt ol W
u74o] ureto] njel thoke AlES WA 4 oA He] Az
o] ARkElgit,
@, ® F3ke SRAVL wefolale ARAL AL o]5olH
QIekaL FAshc,

® tele] AsHEe AEFo] 1 BWshe o] ohet 84
ol gl stsie] Wslsie A7k AN ES s,
@ #7o] =] Ash= ThaFg aslo] ofs) Yolueia ofA
Ak,

74 WS Rmolrlq Zejue DNAS] 93 4r7} e
=0} ek Zoltt,

szezl) D 1800198) o A7) ARHES Aol MAAE W1
QAglort shasze] Aol s BEE ARelA] HFHrk:

e SA-80] ASH I




=
S
Mo

ololl ] 2osl o

< 3749 olxjollq e
EfEtolue B 87 wheo] AR T2 F7o| B

Rtk Aoleta A7k, Tkt Aol ot 4
3l Yool $52

A1k Roj2i WAk 9] YA EAE vl entE

=
o A7l A8E F) DNAZL $4 22918 5

juics

® e @

qul

A
ot 2
mlo _t

LG
P21

Hi227| 1 @) DNA A3 7|ee =
=}, tﬂﬂib g a4 A4
T 71es LSk

3z} 1wolojo] 28 4
48 (PCR)S o] 8319 DNA

04 ©. (Wb Widlo] SHES o 83 A1 ATE s|4sks B
o4 0] 712 UelE WAT T (7)) medo] ST} A
o Itk S Wtk o) (T ololHjel: A Aol ¥
A TS Uos) 2] DNAZH: 212 Wi o =4 DNA
757 Baoleks S %

© fAA7 GAAS B 910l Sleks &
1e A P A oht &

)
_,>i
Z:
O
M 2
=
ol
S
38
N
i
o
R
N

S AL dle A2 B AAE Puskaa F9f i
& k3] A4l
C: sk A% et oz 43, A 5 oot &

dzerl| S B: olEat A0l 92 ARS el
CEaacts {@l—p: BERoint. Akl A2 velo] g3t Al

S}2olt,

F2 o i, 26 DNAS %oHOﬂ Ay
FARE Azt WARFE FHAE 5 ek,

©. DNA 3% 7]&= sao] Fololut meltete] mg A%
5ol 9l 4] DNAS SE41A 712l APEg 4= 9 Ho.
24 DNA 53 7]4s0] 202} 7hdoluh 2l sl eIt

07 . AZL: vl 2 o] Asgleh gebd A4
4 A7) 48 olF Aot

K1
e
=
o,
=
of,
o
o
=
4
G5
flo
r o)

L. Thele] Al AEelA A s AT
el g Z9ick

HEI| T, MTHS WIS et g B9 9
H3to] AEo] AER o]FolA ke ZES YL, telol
A S ARSI chefet A sk Bt
£ ESGO0R T Ao BE T @

= Ak

o Zjpsolo]

i)
-
o
i3
o
>

op

08 (b 4z 444, (he ot 4
18004ITh o H7H AEE 9013 Aetol i A 4
AR OL ThAaE|Z0] uag Zekhag o] g3 AT
2 SAo] Y=gl

(L) — (7h,

fo

[N}
=]
oz (i
iRk
¢

TIAE|ZT} Y

2A440| LBERAC
w71z ]
Aol w0l Ciet 421 WSIE 7|52 ABsI0] @ M, Thasl |
21 M2 S48 SRS B 2188 B2 MaBt 32
M2 SApMo| S TP B2 ASE B 60%
o] 2ol cht M2t WISt T[S ARSI 87 & 32 40%

09 18604dte] Mgo] 7o) 7% delg WAz
19204 tol] Aol f-xxket AMA L] TAE B8l FAt

1= 1940ddfiof ofloj¥ 2= DNAZF 54
st9lom, 1950 thol| Sk 322 DNA 9]

’

o

o{x m{u

32/ (o} ofloleiz| (1) =2, 7H — @

=

HE™ 71E Hj =

Hg e &MUZ 27 LEet 29 | 100%

[oa}
&
GHo| &M & ot 712 27 2 ER 50 %

fsixte] 0I5S &7l 41
=

fSixte] 0l =

AOED M DS X2510] QIR 2B MS Pl 4 U
s
7= HH
Mzd 2ES =2 4 U =0T MEst 32 100 %
2 22S U7t FUNIE TS o U =RJACI DT MEFH HR | 70%
HHES =g 4 QU EHUCDT Met B2 30%




006

AL
T o

v

Al 24 3%

02O

030 046

7 2IEE RO 271300 9) Tize

s A
wEs s BUE

27| 501 22~32 S0t

= N
) R,

0 4=0]

|

T njgo| 47|
Jigelol MxRg B x| ofect
2Y~3
IS
S A
81223 Eaf e OISy 4 QAR
A
37 R

X, A9 AEL 317)5 e o] S413 Hlolch
37| 2| 0] 4=0| Al Ao|ct.
@ Bell wlago] 4714 ke 2e F7] F0) vlatgol] &

gkaT oko 2 Sojrlx] F51 7] wolc),

7. AR 2= uBERE o|F9 nERRE A ol 7t
A& AL, ol & Ao R AT

., WEEoR Qe 7] Fo| nEo] SetA ke w 5o
7HA] $ato] Bolli= nlEe] A71A] ¢h=th.

HEY7| 1 v, 7|5 BolW 7|Ee] uliEe] BE AAEHE

2 A nE2 371 F nlEol Eol7h T4’ Aol

7. SB9 DNAS 4o uheket Rg] jxlof<] Rejol
Sy@o= 2 AT DNA ) 542 SP7
o] Hejsto] DNAZL £a5w Rgao] SBow 9
w4 gherh webd W TR B4 Ageke $4
© DNA== 212 9 4= 9lck.
szl L AXT SBT) £ Rwe Al 4
o3}

7. ANE ARE I Askdolt), thle Aste] U5

a7ol chat 28 HgelA] Uofuks Ajel Aljoleta Asict,
sae|| L Thele Bl BgelA e ARs Era st

o

©. Aol Askiithe WAL Hal, Aslel, Alelsh st 5

o Y& FU

MEHR] 54
02 ]61' ]61' o 2 @ et Ax Aol A9 B tizto|th,

HX[EIZ Sl0] £ SHTS) FHBE AS Ui A0} U REZS @ o) daele doid B o] AT,

HHQISIEH A0} Qli= SBHTO| AT, (©) WAL SAYL e 5 Qlk e o] Aje] AR
32 S3200 S0f 9 of $HO| 4ot QU RS SHRO2 34 X Soraict
K171204, 0] 2 %o Ysict

RIS /0] B2 ST ZE20| DNA 2ol 548 23t = tix| ,

Ofl 4101 410} Q4= REFRS HHY5HE A0} QU= SEFO| AR 4=t 7 A AT HALS FASIG O BR Wale] A ol 7
DNA 31 2401 23 DNATH #3512 R /30| SH202 23 125 4 75 919l dleAo® Wzl 22 wklol), weba 4
21 9k 712 DNA7H 92 230l2ke 718 lolict, ) o s

S AL A3o|3, WA AR 9 MR B thxtolch
o L SRAE|E AL S S dpshs bt 9 Hlolehs
ySEeR O & o]lE A& O AHAZ5= [ex SIR=S HIHO
= Q35lad
_ - ‘ _ iy sFact,
XK, EAEE 1 SgH) 47 o] uhyjFct, &EE: ! 8 HM*] ozt ATho] ol ek Al kromE o
_ - = C 2 St Jorom
X, o] A@e DNAS| 9t 71%50] walzl o] o] o] s I AR G A e e
oA . L oh;]_
¥ I
M



» 2R
w5
@ [ H=osy

SEEES

" el A 205
0o @z

1)@ =2, © 7124 (2)
20RO 3712 ==

MZ (3) 22 (4) 712t 2 (1) X

T @ AEAQ 74 Aol o 27| o] AT 7%
< sk 2AA|(A)7F AR FEAC= §it E FEAY
T4 Aol 715 H o & AFto] Q= o 7|e] ol A
71HAB)7E A e AlEA ol fict

©2) AEZE= AYAE FAsHE 122 G99
Dﬂ z’zLEo] 01011/]—_‘:_ ]1:7(—1 E]—SHO]E]—

(3) T AEoX = Fej2t 7150] vls3t Al
A8 o] &}

(4) A EoA AR Ak oy 2&]o] ko] 1Rt FEY
el 71 ol 7] =4

ofm, AAH 05 A

0| o =

Z¥27 EX 7)o

E T = ’\9; )

oF AEA|e| g DA B glon, FEAS 71Hells 9,
#, A%, T2, ¥ Fol aL, AEAY] 7Hel= 9, & £,
2] So| ek

2 (1) FEAOIAM B vp2e Pol Be Hishs 222 Ay
2ok, ) 23 HBA|Y v FAL Yol ABAS B

o3,
@) ¥, A%, T8 LT SEA0IA o) 220] 2ol 54 7]

= 7)) o] st
(3) ABT, WAL, WAL BE FEAS TASH 724 7]

3 i gkl 24, o 2 59 froR 75

718 ZAolch )R 2L ) A} ek
A AR o) el WA, R A, A4 2
o] 7% et

o
i 2 g
0 EtslE (2 == O =4 X|at 0 QXA
O OfO|LAt S3YQENIE @ CI2ARIEA OU

TMHa@o@Ec@L, c 206"

2(1)x (20RO

3 S 41O @0 @) x 5 (1) F2aLE|=
2) QLSARIEA O 2EAR) DA G C T OAGCU
4) @ DNA, © RNA

1T @ DHﬂ“é‘(e)— "

@ ABANA FH AUAAE o] gul B B
(m)2] Brgolet,

(3) $4 ABE ASAL Aesin, Gupa 3] Helsks
2z1e oﬂA}(E)o]r,]—

@ AA(L), W), TR (=), BEBk(n)e FEHOR
B4(C), S, H4(0)8 711 B Sl

(5) A 71 B ke ek B B()olk

e Rl
(2) ZEG} 2L
(8) AER2LE TheRoln, ABe] Al EHS %zn}.
Boll & 2] a1 §7] gofo]
5 4 % 1840 ZeHET 384
HPALO R TAE| T Brele] kS Blo] Al fAlo] Fa5t o

|

b4 (1) wEe g o) obulitto] Heto]= Aghow o1z

B ofn|iAle] EEOL HiY Ao Ul}f')r
HHXL] UA F27F DA, YA 2ol whef gl o) b

ZHHOMH A Wel stet
u}gJﬂL Az A gAQ] F8a vz A% 2

=54 A “o“’l‘:h

5 (1) #4te] TR 3 2eto| o, REd ool
= Qlak d7|7F1 i1 1R AjtEe] Qi

(2) DNAE A8H= Ze ez iao)a, RNAS 74938}
© G2 gl

I M=o £4

007



008

(3 DNAZ 43k @71 old(A4), FoRIG), All=Al
(©), Efolel(T)ol, RNAZ PAISH: @71 ol d(A), Fob
H(G), ARIEAC), f2HUele
(4) DNAE 84 ARE #&sta, RNAE &
SPALE hif g4 Tl Thofsict

A ARE g

A 3B

A= 1) 1 A =X B 7l C 1A, D =2 E: =2, F:
7 2CE 3AD 4(1)O0@x @)X
4O ®BOEOETxEO0

A= 2) 1 (hH == (L) DNA (o) 2a 2 (Oh 2
FZ=Y) (L) w22AE00(= (o) ofoj=4t 3 et
Ol=Zg 4()x(@x@OM@X(BxE®O0

1)-1 F=ACHe 4 @A Al — 22(A) — 71HB)
— 718A|(C) — AAelaL, A=A 4 SAle Az — =
Z(D) — ZAA(E) — 7 (F) — 7HAolct,

1)-2 A42AelE g FEA g T4 wAL 7184
(©)olaL, FEANE gl ALA Q= T4 TAL 27
E)olc},

1)-3 S2ACH} ALAHA Feloh 7)ol vl A%
£o] mele 24(A, Deolet

1)-4 (1) 417 22 Al
T 22(A)o]et,
(@) 71THB)E ofe] ZAER o]0l glow], 2Auict 745}
Lt AESo| chatk, AspAe MiAAL B ofe) sjpo of
S0l 71BAC)let,

(3) 74 FBE 520) 7|THB)e] ATt

(@) 3] 242 Aol E3] AZ, FUAE 502 o|2ol2]
2(D)elet,

(5 el 27, Seke] 243 g x| mo] 2AAE) 5
Shel 71 2471 o] et
CESEDISEESE IR ESE
st

(1) AT GHFE A o] 9
Zoug 22|(D)ef st

(®) A of2] 7igke] mo] Sgix oz A
FAlolet.

oﬁ
=
Hel
o
®

22} ol AXISHe AlEE

7l 2AAR A

X

J5H

114

ofuk

oz

rr
S

g50] 7R3t A

2)-1 (e FUs mope] ULIAIgRI7H Aastol Aag
olg Fejolmz FesAleln, (Wi ofF bl Faxolnz
DNA, (P 2oo] th2 w9} (o}uliAb 7t gkt Wefol
= chilo]et,

2)-2 FEAACHY G HFFEEY), DNADE]
e TL%EME}OE, SRl (ch o] 1A ofmliitolet,

2 -3 SR (che B 40) ofuliedlo] HEfol= Aghow
25 gejo) sRigoltt,

2)-4 (1) Al=e] e, g, 7] 5ol A= ddRe =
Hole}, 2 FAL F= Aol A== vhgRolth

(2) DNA(HE %wfsl«h DAL T2 Lol =oln, 2w

CEfOl=E ik @ @717 1 1R g E] ek

®3) DNA(Ur)% Xéié AAsh, RNAS} 37 i4tke]
ol

(@) BrgAelA Aoz 7 o] AME= B wegt

Eolt},

CREERCEREESEEREET BERE R
o FEjol A 25 HERA, srIz= il o) 27) o4
S ez A St

(6) :Lﬂ:’ A (7D DNA(‘/H A2 o SEC)F 71
ALY 7|E ZA 07 d]= ElA 3l8lEo|t}

34Z~35%
(o
01® 02® 03® 046G 050 060®
07@® 08® O09&ida= 10@ 11618 &=x
01 . AEoA E, gl ¢, 271, HeEe B )l dle

|, dote zxo] sgict, ety
LA Hoke FEAS) 74 AN Az T 4 el

C, AT 22 AR 24 25 24 A 222 BE SEA 0
= 2AE0H, o]50] o 7| olEH, 2AAlE FEA
O] 4/ TAlol= AL, A=A Y] ] TA Rk qlct,
02 Ax %7, BE 7|, Ce 234, D 7|t
@ FEACHY 4 TACIA B, AEAHE] 4 Al A
D& 25 7]3tolot,




jatad

A} = L SEA(h e 71HB) ol
[EAI(Lhe] 4 BAClA C o 220 Zof AAT 7]
& FskE 22 A0

S A BF S 220, o]Fo] Wo] 22A|(C)
Yrpd 2AAE ol &t

271 O As 2300, 2F(A)S HIsRt 71sd BHE
7P A AEEC] Kol

d

re®
~

N @ o

o

7 n
3 (£23) =xlEy

29 2% Al 2% 21| 2472 0122,
22) Wk 20| 20§ 7] of7|of 7| ZRIASH Uck 2
ol 9|2 oj2ct 7k 204 712101 Q2 0|2t

23] HAlo] A0 Rarslol .
@ 91 ofg 2Hoz THHo] WG Fehot 15 T
7latole}, Qe 27} mo] o]oj2l Flatolet,

sizel| © i AP 2, A% 24, 08 24, A 24

of of2] 27|02 o]0l gtk

04 © k2 dojut AlZA ) ZAsH, 44 Hug A% 2
Adshs Edolh,
@ Tde AYAE HAYske FEoln, el Ay &
ol ot
® 4 A2 22 F stz En 24 ol AuAE
A = Qlof ofuA] A 222 o]gHrt
@ &2 A Abole] s Aot R ARt S o] A 7)gkd
I} H|do] 7AA Al2g A FAISk: Bl = =

szl @ ez, SIS gRolAnt, EdiHE

& 299 3 $F9 2e|zolsol,

05 (be ohRal ges, (s BgRel 253, (2
ol Gigelet,
® EEHY 315} oA AE S o) Y BB
Lot o Felz AP Hebs TEge Aol F
A ooz gt

bl | @ ABRACDE T Yok B4(C), $4(H), A
£(0)°0l8, AANIE E3Elo] A ek,

rr

@ ASRACHE ALE AEAIA AEE
A2 A|eA oI A|E AR BL Solct,
@ 2, AL B AN 2 olFFole

® ©H5H20) by et el LEg(hit g thgRolt)

06 @ AHLE ol & 57 oka1 7] §ufjol & S 9t
olct,

@ AL SAE 1240 AAE 22442 Q147
o oiebEo] 2Rt Ao R, Aatuf, siup) e AA|ure] =4
wolth,
@ 4 A FEARIA w5 B S-S

7lee Fo=M AL frAfof ARttt
® 54 A2 124 SeAE 324k Aite] A3k
ofghEoltt,

2L @ LERol=x ga(C)= 44d 18] 3igle 471
7h daE ol A F A v2jet A 1R 4
22 ROl

\
o
3
o
ol
o
£
a0
e

07 @ w2 1) olye] Sejgetol=g LAum, Sejy
Eol=7} I AL 0] A 22 GA4ste] Hade] Hir,
® BUAe 283 e B FAHS AHolR, ofnldt
o2 Bajelo} AZ 5Zo sk uiloz Kol gt
@ ezle] Sl opulietlols], BE 4o ofujiito] i
Elol= Agho2 A Aslo] Eejgleto|=r} St
® Eepgielol=t Aok ofulidl Aole] 45 g0 T
o3 HaM ST Fehe] YA TEES Zrech webd ofulie
Abo] 5o} jdol wre} QA Tt Sepda, el )
© Q) o] et 23t

sl | (D Al HEERS] FAES Ad|2olSold,

(h DNA (L) Creirl
Z2|532QFE[0|E & TF 9L £:0] Of0|iAfO] HEF
tlo] 0|2 LM 225 0|2 C 75102 Oi7El Chul

o
+DNAoict Holct

® DNA(HE 44 JRE Agshs Baolch,
©@ SRAHS T8, w7t & A
® lae 4 7271 2%, pHe| E
pH7} 2 A51A] ohom wAE]o] A] 7158 & 4= gir,
® DNA (D] 24l 728 @ Efol=o|ct,

I of
ook
1){e3
9
T
N
=)
M
=2
fo
i

I M=o £4



010

HEe | @ S, T, AY, SR e vk SRR
FollA] Abgre] B8 FAIsHE Hlgol g e AL Ba

oltt,

09 DNAS}RNAL 2% siitoz whogs} Lo ool
Eolth, DNAL o]% Ll 728 o]21 glon], RNAE: @

o) st zolth, DNAS AJsH 3 v Al n2olm)
TAsHs @71 of(A), ToRI(G), AIEAIC), Eelyl
(T)oleh. RNAS F45H 32 elnzoln], 45t @7l
oFl(A), TOPA(G), AIEAC), feH(U)olet

EEEED DNAQS| &2 Cl=2Al2|2A0|1, RNAQ| &2 2|HA0|Ct,
DNA= 7|2 ofdll(A), T0RNG), AOIEAC), EIOIRIT)S 7HKI2,
RNA= &7|2 otHIH(A), TOH(G), AIEAC), Fe(U)2 7HEICE

MHE 71E HY&
DNASI RNAE 745t= S0l X0[HS F 71X 2% 87| M
5 2 100%
DNAg2t RNAE 746k= 2729 Xfo|Hs $F 71X|2t 84 Mast
o 50%
oT
1
10 (33) =xex
23 Chaw | b | Ehasse
ol RNA A A =

* RNAQ| HeHl= 722 QE0|E, 52Ol &
B4 X|g=2 x|t 22NER FIECh

TeRlE 2ol

d
o

AP EoAls wE el =l REYl e

AbrE I A7IZEL L 1R A o] Qloh

Aol F74 A, AE, AE|RelE Fo] Qitk

CHAOD, ARW), geestE(he 27 9 0)F =38k
g sfghEolth,

27| v, SpshE(th e oAQl sEe 2 A %4 e,
o, £71, o Sl AdE s= AlEoA o =
T gdhE Pl 2T EAlolt

norore
N
i)

11 Sz Q- mE Azate) 4R, 14 b
2 &2(0), #aH), AR0)E 7t JAEH 4 A2
B Fole 2 52 Qa1 7] Bl & o, 74 4
SeEAIET A PAE 7,

SRR Ools 7Y Az BA(C), £4(H), AXO0)E THEICE 7Y
UC} ©ollE S0l B =X %1 ]7] SoHol| Z ==ct, S2/MSat X|
=]

A ZHEICE T AT

o

n

= @

Qv . el 347 BAE A7) el vlolazuleolx, B
L o wlolzzngo]c,

L. ChelH ek vlel Az ulE(A) 40(10)w-Fat hE vpol
20]8(B) 206)eEo] WA, (holH 23t Kk ol

2ol et o ] ok 20 (D

10
=, (WhellAl Ajzze] Zo] 12 3t wto]Z2u[E(A) 20wt
Aty weba] [2 20 X 5 um =100 umo]c},

oz =, tEdl=] uiEa} WAgle] tiE nlo]a2u|E

1 3 7] 20)= 10 pm= WA},

>>< 10 pm =5 pmo|c},

CERER
O JAREM A TXHM ® Fut O At
O A= 2= O Xi7| HALH
THOROEO 2MxE@xEOCMAWO I M=
28 LNOEE OFV0QOQ I FHR O &2
508X 0aEE 6(1O0OROE %

T @ 33t dujg oz 7HAAS ZEAA Aot = AEZE

sleisto] T 4 gck.
() ¥} A2} Aule AR AR GRS Tl Extatol
shlo] A2 Thie] GAkS GAaIt

(3 74 A% Bu)Pe FHOR Y AR Evlo] AR
FAkstoe] shel A2 Eviel AR A WAt

2 () S At g
o AL olgTi,

() 4} A4 WS AR AR o] FAbsto] BasH
B2 Az Elolut o) Feho] Bao] stk A= vt

A 71E i O] wA| 2 ko] Akt AL T3 AAF Aok,
QI O2 2% 3t 7K 27 Medt B 100% (3) E1} A} Fu|AL AL A8 QRS T o] Edlatod
Qut © & oLt 27| Mast 32 50 % BAslEZ N Eo) thHe gako 7 sl 2 girk

EERD



@) B3k An)e A2t Anlgel wjs) wkat sjaelo] viop A
3 27)7h0) TRE APE] TR 5 QAT Aol ThE Aol
54 Qo BT 4= 9lo] Aot gl Al Bato] stk

3 AE B olgstd TxL /1S Ak o Wag
4 HZ 47| oz o 4 9t

l. (1) A B AlE shfole et A7+8 th2r) 2
Rejolo] AT vfe] 4 B AE 277 27]9}

ol el EAH .2 el ol

(i1=)

2) G4 58] Al =9 31A LrofAe s} 7¥o] 23 BAL
HIE 4713t0] Bl Flelerot Helslw, 14 £%8 27l

A} 2RE AR £71300] Fletorot Belgict,

5 AZEEe AAS A1 22 N E Blsid 71

welE AL o] o] GEA|, vEZELoh, AlEuf YR o 22

2|50 AR el

o
~
=

S
—
DN

S
2
X

Y
i)
o

Gt WHole, A 9 £ TS0 AR ol

A5k AlEelA] Thdo] ghelo]

(3) A= AlollA A7) AP S = F3hg o] ag *”*é%%
oh Wofli= YA B9 ¥4 HCR FAH olils) TAE A
Ll
fE A 0%
RE1) 1 A BB E0IA, B FALSA} S0/, C: S A B

oid 2 AR, Br AR, G X 3 A

4 (1) O (2) X (3) X (4) O (5) x

A= 2) 1 A:si B:o|E=c2(of C:M=SE D:2lEs 2(1) A

2C,D 3MO(@ x((3)x4)x(5OE®BO

1)-1 B Ao 28 JA1A
on @z} Az} du] Ao, Cx= Al

P BastonE 3t A% dulgelrt, ulebd Ak %
vl golet,

olxﬂﬁ

o= A Bt
2l e

1)-2 333 FvjR(A)S 7HIAdE, A v B, O A

1)-4 (1) gol 7l ‘f‘é%! Frelol FAlHTE et AR =2

@), () T Mx} fﬂulﬁaz)% é Aee] o] AL T
Ralol YRGS Fetme ol ol Fehe Vel

o #3tsie},

(4) B3} A7) AAC)1e QA whe) ARAE Ete}
of siro] A Bl e HaR

(5) FATEEO] o3 HejE AA] BASHE dolls 34 AR
A4 B)e] Hasitt,

2)-1 58 AEE 272 st w94 Hel]
of &Ee} Ak theA) slo] A Bojsid vl 23 5]
& Wlo] 71 WA BelEi, S SES Welaes YA e
A 47]3o] Fhejorett, whebd Aol ), Bol njE2s
2ot Colliz Alza}, Dojli= 2]xo] gk,

2)-2 (1) ALE HElolA] 24 Belrle) 84 Swrk = o]

L P32 o] WA skt AE 12 F M RAL
© dlo|nz AR Adl so] 9l

(2) WHE B7t Helslo] 7eiehe Al@e] A%l

Boll £39 Jnct 7he Al 7271 Sof glonz

9 Dol E3 Al 727} Sof glek,

i
Ot
O Mo

[N
N

2)-3 (1) Al
Aoz gejshs ol
(2) A" SHE A2 27189 &4 1] flsl F& Azt
ok e A ARg
(3) AlEZ 42713 5 DNAE 7P Wol ksl A dojli=
o] ZakEl AHE A DNA ateo] 714 e},

) 2% T28 7P ATPE 4oHs ALE 47/ v]%
2eelolols], BB elo AAHE Bl EgEle] At

(5) Ztoll 4 Rel]e] 7} 2 wjoll 23 AL AZ
27| 7L o] F &t rp WA H HAf AR A 47
o] 7fejorery,

(6) 55 AlZE FA7|2 BT o A5 2
o] MEzaHE o= 7k #ofl mad] A8
apf Al sk Foll ofsf A7t &4 EE s HAsH] ¢
sixolct,

lr Hm

S Al A7 F71ef W] me o
H
o

r

I M=o £4

011



012

Mn=

0l 026G 03sid&E= 057, v

01 . A7) DA A B9 92t 234 oiE
& M|zl F=ste] AlRE Aol whet WAMY &9 daoll A
SH= PME FAsE 0| RR, A QM 2 olF
HEE wtefshe bl ol

o, AlE ZEHEHS Al 27|dhs 32719k W] uhet st
© PHolnR 54 Al Av|Ee] 428} 7]se Ak )

s2e|l . (7he vl
Al B8},

B, (e A7 YA

9, (he

02 (L1) =xes

2712l o] &5t Be|k|of 8ol 2|45t9] 7{2|7}
RO} 3fjAL210| =S4 2 AJO| AJO35IH BOICH

T2 T
a 0P DAY AR HOY
ol B C
] 2F (0.0002 um 2F (0.005 um
S S
e :
Zat

TA} xm du]ﬁ(C) B Ak AT Qe e 5 AR
Zole,

@ B3t Au)B(A)] S 0.2 pmeolw, E3} A} do)7
(B2 34201 0.0002 pmo| 22 s} dn]4(A) Fat A4}
A BB)E} 2709 3 AT 4 P Favke)] A2)zh o]
alelo] wit,

[03~04] (2%) =xigs
1402 Q2 YA B2|SHAR M} RIS
MIZ A7|2H0| 7r2tofot Be|giCt
20000 ¢ 150000 ¢
- o202 3Nt
= 1000g | L1 m
102
HE 1 45 =
fafoy
& ‘?/ ¥ @
A2 A N2 B HFH2 C
3 olgzcelot 2|84

L3I 452 W AT SO Y 22lstal Ty
SUL 3717t 2 slo] iz 7tefofor BelEict,

X a7 LoF
A: 8 B: n|E2=2(0L, C: 2|EA, M20l= A 23|7]9|
3M &E7F L 30 2742 $0| MK Jf2IotD, 0% HiF 3M £E7t
WEESE 22 M AT[2H0| 712i247| mZ0|Ct.

A 7l B
A~Cofl I Mz 27|22 M7, ojo Zo| BB SIS 8A M |
28 g2 100
A~COjl R4 MIE A7[2 5 0t @24 M1, olek Zo| Bekst 7t |
52 871 Mah 39 0
A~Coll U= MZ A7z g7 £ 22 30%

04 - ®, elus, v=acelol & DNA ol 7hg ghe
7 solxl, e 71w slefero B2 P Ao mgEch
U Al whaole 94 Bejstel 2l sl el ulwH 2
T EAL A 47|11 o] WA lelero n g AR A S
Sfofli= elp, wlEEelol ol A Alato] EtEle] gl
©. Ak AE F0) olgE], AE BEL njE Rl
A Qofitt}, nlEFEejob HaE Boj Zahslo] glck

05 1. A7) sAbilel A XA BES by 59] e 57
ol WAAY WA 59 Aol A] WEH Al
ofal 7 o] ekt ALZ W) 229 oot wiat whgE

o 5= Qlt,

L. MCE BARE oike) eha
5l F3Hg IgollA A= BLO TH ols HEE
4= ek,

HIZ27| I ©, A2ZE & )
Balsle] 12U 7158 AFeRs b Kol A8 A|Z B
o} 2] HAPHS Al ) B4 oo AE B

ot o) 2elet,

e




* T Hm Adlmel 239t Jis

=)
i 2] g4
O st A ZIsH O st 02 E2s =X|A|

O =X © D|EE=2|of

© M= =7

T X @20OE) x (@4 x
L,o@@c, 2@ L, o 4 (1) %
6) O (7) X 5@

2B M=EH E: g2 3(1) 7
20RO M@x®BO

T ) RASNEE o ofl §4 EYR o8 7)) 48 DNA
= 7t

(2) AN 2REL A2 gBEHT I7]7F 331,
2H4-e TAsK= Tl RNA Sk Usiaze] 243} of
2o},

(3) HHA|IZ T Alat- e =FeRhe = 4 E Al2HE 7HA
31 Q)a1, BN = AES o] R Ao AjxZY =
H A 2580) 5 o] F Al29] Al 7Rlo] R0l
(4) Aol = ZleiA) 2o} T Sufy) wfo s
a7)e] giek

0{
4
Sﬂ

i
it
S
0,
>
re

2 A:=AEFE B=AZY, C= A2y DE 3, E= g24),
Ft ngZcgolo|t}, A2 B)} JE2A(E)= S5 A2
£ AL A Alazel|et gl

3 3, d=A, vjEZsajoks ofutt Yate) 259k 2
= =of glek.

) Tl xa 23 ’\{;Q FTE S sk Al 4|
AEA0] L, LEAOA] 27t TAS A3 ThE to R
HFSh= AlE 27|18 %XlXﬂOlD}.

(3) F=AE Yol A S EEgo] 3}5} A2 Hes}r, v)
ERcols xrto] 33t oY ATPO| 3kt oyx] &
Hgkeict, HEA 9L nEZEgols B 24 DNAS} 2|2

o] glof 2z BRIk F42 4= ek,

-

(0]

!
o

Ho FIO

L (D JANEE PR B4 BAE sfEake Al A7)
o] 2lEEo] o] QA 2w Aol

(2) ALEUZE S50] B9l 722, 2] 2ge] &
el e Al A7]Ee EX ]xi]O]E}

(3) F=Al= A DNAS} 2|52 7HA| AL glo] Ans BA||s)
LS4 QU

4) MEFEoks 22| 35} ofuxE ATPY 318} oy
RERE L=

(5) FaFE T, Bedts 55 Eelishe o7 7K 7 &

off A5 7FA]AL §lo] AL HioflA] ol EdolU Al Y &

15 % AlZe nE ofghe] wA
qLor] 29 %7} N o] Tolsh 2L A Agolc

5 elrol S4E e sxAoN F1EE] BAA =
FARA AL TS 7hE U TS A g
2 BujsA A0 thE RO oA,

o1EIL,

=)
qz ¢ 48Z~a9 %

A2 1) 10hAMZLHAMEMZE 2 (1) RSz (L) 218
Mz 3 (D9 2lEs2 (Lhel 2lesEnt 3717t &
Ch (7hel 2l2&2 (Lhel 2|2&n FAek= thetEi
RNA SO|CI2CL & 87K 4 (1) x (0B O
(4) x (50

A= 2) 1 A: B4, B o|E2c=z2/of C: 2|24, D: s E: 2

XA, F:EE8A, G M=ZH 2(L)  3MORO
BOM@OBIO® X (7)X

A2 3) 1 AE B ARIH AZH| C:EXH 2A 3(1)x
(20BOM@OEBO

X2 4) 1 A AZH AZH|, B 2XIA|, C: 2|AS 2 A

3 MIZ A3t 4 (1) O () x 3)O (4) x (5) X

1)-1 Oh= o] gleng Algtelar, (W= 3, A=A7F 9l
SHE AE Aotk

1)-2 D= o] glo] 4 o] Aldof EAshR ¢
M|zl T, (s o2 Fei]l St who 2 Feigl of
A 27]3o] EAfSHELE Zls)A|azolct,

1)-3 HAAIZEol Ak 2lEES A Z ol ZA)
sh= FAE+EEP 37178 AL, gt Sl RNAS) 35
7} AR E P9 2]t ok}

I M=o £4

013



014

1)-4 (1) AltOhE % % 12 A% DNAE shutt 714
i, AE AlEDE 4 B4R # & A%9 DNAS o
7 71,

@) A& AlE(he Aeih 2o B e mEZEe|ol, JEA), 42
A, Az 5 o SRRl Al AT 7RI

3) AlECHH A= AZUDE vIRRE B HlZs xR
=] 3

@) AlECH efo] gl daMlZo|nR § F4o] Al=d
o Ak,

(5) At F2 HEeIeoR 4 Al 71
Aom, e HEWe AERA7 R AlEEs 7

olet,

2)-1 Ak 3 25o] 913% FAA|, B AE
HlEFERjol, Ck Td 4 el elid, D f
2 7WE ), B gujge] Bulo] Holske 244, F

X 20l A5A, Gl AR A A8} RS Sei A

o]},

B ox

2)-2 (= 52 Axdt g
(F)2} Al ZH(G)&
Ajzolet,

i AE AlEolle e dEA
he B

AR B 42 AEolt), ety

2)-3 (1) 24 2717 Aztom vl
2 Ao 4 Tt

(2) BEEELjoHBI: §7]28 Rafstel AlEe] Bagh Uz
£ AstER, 28 At 2ol ofUXS Bo] AMgEHs AlE

THAA) s 2 5

of o] £t
@ vIEZCelokB)St YRAFE)E W Uzt e 250}
728 go] gl

@) 2Ol AZ) AW FF Lagh dhude] g4
.

5) 7 =43 DNA= (D) ghollq &l slaES ot
S e5S 48, At 29T off R 550 |

Xﬂﬁ e,

(6) 2HEC)S o Feiie] A et (D)2 et

gref 23 o2 Fenel glom, AAI(E) s deuer 57

#pod et

(1) 7= 3fst ofux7F ATPO| g8} ofvx|= A

o= Ahe Al S50 dojus nEZE=oKB)olH, o

EAE)NA = FEol dolut eld A7t f71e(E =)

S} oA = Hghenh,

w

-1 A
o &

Fest,

rr
>~I

970 272 DNAZ 5of 9l 8, B elndol
= AR A3, Cls AmA) A 555t Tl
AZ oz Balshs ZAAelct

2
32 o

A ]
7

i =]
lﬂ

3)-2 #(A)l= $4 2491 DNA7 glom, DNAo] 4%
£ 97 o] we} o mgol Al chujdo] g}

3)-3 () HA)T} A 22AB)9] e AFE A
g EAAC)ehs 2= A e
@A™ 22AB)= FE A 9 23S ol %
Sto] O] FA7IER o]} M|z} Zho] ZH] A-go] RIS Ao
HPD)-OH Oh:]-
@) TAAC)= A3 22AB)=FE eHbd s 7
2 skl 21| 2 O)E el AlE jre B

EO| ThE Lo R oAt
@) @& 2x2A 9] o AF2 SRS FebA The b
oJtt,

(5) ©Z ZAAMA HojA L2 2v] axdolr}, 4] 2 H©)
of aro] M|zufat gt Al A ol ©11 ehae] A g

o= Ry,

4)-1 At Eio] 2mdo] 2o 9l AWM £%H, BE &
FA|)A & L Andt §ASHE BAA|, C BAH ©

oA ebA whEofRl Bladolnt,

8)-2 AW 2EAA)NAE RN AL s 7}
F3to] AR vho] AN Feps £k A TS| vk

4)-3 D A3 4§02 YURS BojSe] YAH 4xe} 7}
4 Ba 54 M 2lagol §3E Zolch DAL
Aol ZakEl 7k Bl Aol ofs) YUAE Ealeid), of
2 AE 2okt gt

B)-4 (1) AN £EAA),
Qu} 228 s,

@ AR 2ZAA)Y] Wit Aol UAT, SAHB)=
AR U mAR) AZEU ] Gl TR gk AR
Az=lo] 91 syt

(3) FALFC)S 2L Folu mope] Az
(B)2] 57} HolA Lhe} wiEolal Flolet,
(@) ZAAB)= B 73 W HelE dgste, a8 AE
47|88 Bafeke 2L P2FC)ol

(5) B2FC)ol T, B8k, A2, k5 71 29
247k 5o itk

ZAAB), 2aF0)2 2F T

arjgem HAA




50%~53%

(e,
01® 026 03@ 01L& 050

06 site &=

078 = 08@ 090 10 @ 1Mo
12@ 130 14@ 15@ 160 17@
180

01 @ OP siufo] glonm gsazo|m, (Wi sjuls) ot
o Bapl M 47)30] Qo W xol,
@ P geNER, @S, vERcel), axA 5 vow
Seuel Al 7)) ik,
® (W AHHE F A2 HFo|ne AZTAS Eiksle A
=88 7,
® CH (NS vIEe BE AT HELo R Seinol 91,
bl B el Bl 71T,

HEell ® (Dol 41 24L 93 DNAOIT, (1he) 44
27 443 DNAoIT,

02 ® 9axze| euse ANNELY engrrt 27]7}

Ay,
HiEe| | @ YA Huto] glof 44 Eo] Ao &
Ayzet,

@ YIATL Aok 714 Ak AEES A, Al
bl Fe|Eeirhe ERSH Al T

® YA SO Feel AE 47]we] giet.

@ Y|z DNAE chajaiat 2gslo] g, 5|2E0] ¢l

o] wadlese S| SRt

03 sroz Eepiel AE 27138 7Hl AEE QAaEel
uf, Fgol, ALk, ofut, Zufell wi ARl
HEwl| @ TS W SoR Sejuel Al 4)we]

S YmARolt,

04 c. YEMZE e A ZEG G4 &
2, A 2= Alszut upgo] Alszdo] QIA|uk AMNE F F
B Al Alazeio] glch,

B2 1, YA ] 5] BE 1 pm~10 pmeolt}, 2
AAE] F7]= HE 10 pm ~100 pm =z YA ZHc} T},

L. RISHELE sfo] gARk, AT Szto] ek,

T T, T

i)
lo
0%
o
)
o

05 Akere] 4] AZsh gste] E3) AlZE A Eo| R
At ool g, ofue] Eu) AES haE-S Azl
olck, webd AL Sjar Bl elug, Ck AlEsol,

bz | B|EEE ol AL Algte] 4] Alxe} ot
of s3] o] ek,

06 52 AECHE sulst srom Sejsol AE 47)%o] 9
£ A Eo| 3, Al(Lhe Sulat vho R Felsel AE 4]
o gl 1B Eolct AL} AL B 5 B2
B AZPS Sep A 7R, AR AR
277 AR RS b,

CEERD R SES KL MZUS V1L 2SS TRt & F

d

E 1= HHE
(Fhet (Lhel S8/ F 7IX| 2F 7 Matt 23« 100 %
(Zhet (Lhel 3SEE Bt 7ixiet 24| Medt 82 50%

07 (33
(=]

=5 24

4l B

ojgzc2lof C

oh

(-holit F2H(GHF MEHOI 9108 2 (The E8 HIE, (Lhe A2 MZOICK

A5 A2 E Aot G| QAL AlEEE 7
(Lh, Al MIZORt QL= HEH(G)2t M| 97| mi2olch,

A 71z b
(Lhekm M, 22| BErS Tiste EEAe MmsS SO 8A A |
23t 7o 100 %
(LRI A2, 2200 TErst 7SS At HES & B ot |
S0l A& 39 °
(Lhetmet # 22 30%

08 @ sH(A) %9 oA rRNA(Z] & RNA)7F g sw,
QoA g rRNAZF st g e 2&D) dejAlE +
i,
® vEZEHCO) M= f71E(EER)9 &8t of|A7}
ATP9| &8} oA 2, GEA(G)ollA= HeldA7t 712
=)9) Bfst ofuf A2 ek,
@ ANH 2ZA(E)= GHEE 7H 9 UstEE o) Al
of o] 2H] 2h-g-o] Tt A|szof WERith
©® FEAG)= /o] ST Az go] AT,

HEe|l @ SAAF)= deeez Fepto] AL FS4A
B)= v Aoz Y o S QA Gtk

I M=o £4

015



016

09 Ax 34, BE A4, Cx wEZEe} D wid
&3A|, Ex #oltt,
@ =AAB)= AT A AE 7Rt F AZO| tE Lo s
FESAL A qro2 Fuict,
® HEZEHC)= s& M2t Al Alxof 2F EA I
@ D 3o 2lEfo] 2o QIA| 9F2 v azA ot
® H(E) &olli= DNAZF glom, DNAO A4 f7d 4=
ofsl BE2] B0l A4
szl O 54 22 s 2 ol Al dolshk= A
< i 2ZA D)ok FHAMA) = AZE 2E Al FAA] ol

&ol ok,

AL 3 %9] Qloju, QI(A) rRNAS| 3t Aolct,
HuHC) 25 o2, AR 22w} ¢

27|l v Be ddolnh T, RNA 53 22

le ru>_4

A5(B)S 53 AEL3 3 Kolg olFs}r, DNAL ‘ﬂ
2 o53HA] Heth

@ Z2J3lo] Y87t EHolx

Ltet 2|~ Z0l| £iC,
C 2|4

@ #EE(A)NA To] T, ehaol] that 5 An

9 49] DNAS] ek,

® H4EB)L 74 Bl 547} Sof glo] &4 AE 47w

2 B o) Bolalet,

@ BAAC) S| Bujo] TolsuE vnlit ol

0] 2hgo] Tk A Eo Wikelo] 9)

BAA) - BAC) — ] 2YD)o o] 1 ofF

I P B9 AT TG BHL 01§ A PAhHO
HE2 1 @ 2HEEA)2 Ho=

#®), BAAO): By

02 Sejie] glx) gpon, el
o o]t

12 Ohe 924, (P nEzseopolt,
© ARACHE 52 AlEol gl A% AE
7)ole),
® mEZsolhe 47128 Ealsie] duxE Yasls
A 550 Yoluhs A4olme 28 A|Ee} Zo] o712 B
o] AMgal= AlEo] ek,
@ PEACHE Ut ko] 2Enje], nEEEajol (il
gt gko] 7] 4e] DNAS} 2] mdo] ZAfiet,
® A=ACHe} vEZELolh wE ouka) are] 25u}
o= o] gk,

Hi2| | @ AEA(HoIE BeHo] ot ol X7} 5
3 o x| = g}, mERE ol LholA AlE SFo] Yol
U §7129] 815} oui 2|7k ATPO) 88} oui 2|2 HgHicy,

RE

of

13 7. A% ool Qiot siast sl glon o] o
ol ol glomz A% xR},

L. Be AZIE 43A|o) o] 2o Sl 2lEfo, 2lEE
B)ollAl e AL szA oA 7k & 2RE agof] ©
A ZAAC)= xbert,

szl v, Ce A0, Az 48k gadD)dlA
dodrt,

=, D ZAAoIA WAl e} o 82o] matel 2wt A%
slo] o Ae BaFtug elagolr PagD)ols wuld,
BElE, 2|, Wi 58 Refshe Tt ie He) 547t 5
of 9t

14 Ax2x Azd, Be mAﬂ Zdfo M

v LA AESB)S TS RS AgR ol

wEDA1| . AT B $78 25 S, AT

ool 2 39 288 Azelol G

©. 13 AZEB)e] AT F 13 AZ8B)T Alzet Ajolo]
E3

23t AIEH(A)o] FAHH, 254 4
o A} A

2(A)o] 12} AlZH(B)E

15 @ bhe 789 A9 chio] Agslo] ghsojzl e

deHIE = 7ol A& 219l Hefo| B ulA] Afoltt, (e

ThE o] Zigto] FA 1o Qe mefolng FIt Aol

1, (this €53 I HeFo| B ulA| &tolet,

H Al Ahe AlEEr BER ofefjol] A glowm, 18 =5

Alzzd B Foll Holgitt,

AlEZ ZA& FAsE D~ (Che 5 ol Aol

® Uh~(h F #7177 F2 A2 nA| Aot
HEEL7| 1 @) S A hE AL e, dfake] §2]of o

gt} QAR 2] o] ol TAsh= -2 nlA| iﬁ(ﬁ})olﬁk

@

@




16 . ’SE~¥“°}~ A AR A vA| ol

B L. Amo] 3 A ATHA) 2712 o]F
oA A AT c}m 97]17} UGSt HH o R F2A widE T,
7Pfrtﬂoﬂ

r.—;_‘ﬂl Hi 2= ME}.
©, AR AR 7] oA WEE, Al GApllA=
27} g

17 At 2A8, BE 243, Ck fugolh
@ Bl2EB)e AlZ FOR ol Al 2 o B AL £
she Al 25k2 T

szell @ FARA)E das Sl meFe) A|2E Ut
Aol gl PR st A2 AdEle] QX i
@ TAAA)E A o Bu)% gste] S
o} o] £u] 2tgo] Sk o] Bol ZAJ,
® HAEB) BAA(A)Y] W57k Bojx] Lheb FAEt,
® 7209 A 0] ERloek 25(C)e] 2ol e

Hulahs A

18 =. B ASA A dojupua Pihdo] dofdt

01 . A& =4, Be 73 Ce 718Alolnh, Qldjel gale
a3 ZX‘Ol‘ji 22(A)] 74 DAl gt

HE| v SHE 20 VsE 7He 74 dAke iAol
c. FHie} 715 °l ISRt AlEEe] B2 2A(A)0laL, 7]¥HB)
= 0431 ZX‘Ol mol I{3t 7)ee w¥shs dAolER v
[HB)Ee] Hol 48 71 A C)= Beet 7150l
E}"o‘—?& *ﬂ EEE FEh

02 ©@ 43AFHE du=
718AIT,
H227| 1 D A2 =20, &

7Iee she o 7IHeR e

2o Al &

® he

27lo|mw, Flate] 4%

@ 520] 28 2] S},
® 52AI9 T4 WAl 2247 gick,

03

c, (e
g eeto|=

E&#%(HL) o SRl

J fsiBoltt, AlE AEHe]

ZAE AR

fitolm, sltke] TojAls w2l 2B =0l w2
= ik G G7IE olFolA glen, el AP)

o' Coll sggtet.

Hi2e| 1 1, 2%9

=
a]

Al Fxolls 3, A=A, vES

%91
Edjoprh glem® 25 ook = oA it 4549

S&Holth

Lo 2R eS8 AEel A x| BE oA, JEA
A1 AlZogt olrt, whehd 5 AlZo] ikt i} 2

o

d 7 54%55%
0 7127 LEST @ozE O Xz
O HEfOI= ZE O HELElS @ CiSAREA
@51 OMEZEIY 0¥y 0y OUS
@g=d @9 ©Ga=z OM4Y @ s
BN OMESE @aLE @ oM A
@ oMl MR

01® 02@ 03® 0L6@® 05@ 06O
07@ 08® 09®@ 10@ 11AEENB
o= C:oM a2 12@ 130 14@ 15@
l6sig &z 1788 Ex 1868 E=

o] xghdrt,
Rl . (Phe didoln, daage)
&3hs LH| oo,

e A2

04 (b el wsiAel ofoldr, (e o] wop)

Ql 2=, (Che Ao TefAel wae 2 efo|=oltt,
L, ZEG(HS F=9 oA bRl 2224 FeE A

o, 438 Fenae 2
©. k] TR i
= Ags Fxoltt
HEwl| 1. ofueAlhe] FRE 2AER)Y FRo ntet
Yebxlu), Al 20559 ofnliAto] gl

2@ A ZETO 2 BjE]o] 20lch
Y Ef|E= ok T 7|71 101

05 Oh:
£52 DNAo|T, (L
Ho] 9o RNAC|T
@ DNA@FH 3123} 3 a4,

@ RNA(PE 2lige ol2nz uezcejole] /g,

Ao} AERTolq 5% W,

@ DNAGD] e t}8 A2, RNALHE] e 2lssole)
® DNACHE §4 428 A4ska, RNA(E DNAGH
o 97 Hus Ak,

sizerl | @ DNACHE P48k @71 oldd(A), obd
(G), AIEAIC), BrolRl(T)olaz, RNAHE T4k @7]
= ol (A), FORIG), ARIEANC), SeraU)elet,

Fe)Fe|eet]= F rfge] o]F Ul 325 of
wa 7ige] Felw g eetol=R

I M=o £4

017



018

06 (% 32) =xnsy

ZEE DLE e

- 1 TR

AR

T
h (Lh (©h

E: £21 302t 301
Je MEQ ®  HEQ| Ly 32 Eoo|Lt 98
ol QM| ASHE B MYSICE  HENS Buste o

ojct Makstct

A R 01

st 340|
5
|

-~

o

< 5o o

A v
r.

b
b

oln o2 w
[

|
TN

wlo
A=A
11k

@ Fot AulFPe] B PN, Bt HAL Aol (e
e Aol

@ @ A4 (7h o2 Aol Sl ofuE TR 4 Sirt,
© 2o Fa dughct Wi dugel dgetel sek
© (ehis A2 Helol HARE FA3l] sl A2 EHo
ol YYD, 41 15 ool

HIZ27| 1 (B) WY Lo TS Qx| o Bkl 4= gl=
72 At 2k wlo) g (ehol ek,

o]

e

07 AL DNAG9} ¢lo] Zjslma slo]1, Bi= o] ok

o8 #8472 AeAEp} glona nEEElelt C
574 g 2 d3kg shuz suFold),

- H(A)o] 23A|(C)rt 27|7F AL FAS] A o Hc),
nEFEgolB)= 1192 DNAS} gjHE0] Qlo] AA=

sstol £48 4 9lek

HEEY7|) 1, %Hi% I, I, Mol 231 AL Al 227]3o]
@ Sof glrt, ol AIZ 22 A 94
Aol 4wk 52 siol] ol

EEO0<O<©ot

i rrlr

08 Ale Asidzolm, A% Az Hszolt
A EERE e AT 5, A A
EE ABE AT} R AL Tk

AR A AR

o Al ALZ £AS Bl FAs, AR A RES 5
A, A 52 sk,

weewl| o AlEe $4 242 9% DNAS 740, A2
Az 44 24 4% DNAS 7hc

o Al SO Seuel ALE 47|30 AN, AR AjEs

uho 2 Seiiel AlE A7|Ho] gtk

m

o
=

ug

Il
3 20 40 60 80 100 120
AZHE)

(EN>202) Ol 220Z 01 5 1l

- A: SARMO| 7K BIX| ZEEIACOR TTI0| S THBEl= AR
AmFo[ct,

- B: 242l ARHOIA JHBE EMIES SUt AYS S8 BRI 29t
=lo=2 x|Holct,
C: BRIROIN 7HE % 2RE ETES 26t 20| AdolCt,

T, L AN B U PSo s HA|H ofn|ieAbe AlEo] F
sto] Alzke] Ao wret AlE A71e] WA AETE 27
Q'QEXH Chal 2] -GI-/H ul o]E ﬁiﬁ JJroLo]_ % ;(]_7] HO]—/\]-
S o83t dAtolnh, AXH A%A|(A) FHO| B2 g]REo

A A e 4 “iﬂow 1EE T TAAB), Bl a0
(©)& A Al gro= Hulgr}

|| . E‘*élﬂ Shlzo] AW 2ZA(A)]A 713E
T BAAB)2 ALY, 2AAB)IA TP 12 L B
3of mto e Bl &u] AHCO)L THEL mebd BE oy

i)
Mo
>
|
os}
l
@
1o
oM,
i
il
o
ot O
=
O,

10 Az &Zo] dolihs At MEZEColo] R AL v)

EZEaoteltt, Ayl AokE "HYths AL glado|tE B

= i, G d5AleI

@ A& Mol nEZEoHA)2F AEAI(C)7F 27 it

®, @ H&EB)E o7 TF 7k w8l aat ot AlEd

232 gk}

® ASAC)E 2zt Yute] 25uko 2 Seinol ik
HEel | @ HlEEEeloRA)e @Exﬂ(@h A
ADNAR 7Pt o550 £ BR2 444 g,

11 GSAA)Y et A% Detsio| =7k o] 52 o] & 1
ehtel 7192 YA AERIER THE, HEB) AE A
E o 4P 2ste] AEQRS 2P FE AES &
5 71991 Ame} Bt B uld) ATHC)OE olFolA giet,

12 @ Uhe 3, (D= vleseolold, sz} nes=go}
= BF 259 2 E 7RI

@ BOH M| 729} 715E AAs, BAYAL S, F
A & A3ze] A o] Aot}

® HEREOHE A A A AR, o

UAIE Bo] AM8ke Aol s Sl




® D, MEEEeoH), FUUEHE BE 58 Az &
A,

HiZe | @ (i n)H) Ao o] Rl FAHelt,

) szet
4\ =
- N e
Ct= 21432 HE7H gelo]
242 LjO] ThA Bl 24
N@ ol oJ3i] H2Ix 7} Z3HEICT
B 2z

PR )\."Em

B2)312] Y87} oiH
Lier 2)420) gt

o, ke ol mope] TaBS AAE ek dhtt Ak 4]
S} o] Gl Al A7)l BAHelth

U, B ZXAOI] HolA e AlE a7lwo R, BUAL 5
o Qi Aze} §aslo] WUAAES Hefdieh, weka B el
Folr},

HiEel| o, 2aEB)ol i 7k Bel o] FHRS o

WO ER 2| G A E“é%ﬁ}.

14 4A, 2usg, 2as 5259 728 /ME A iﬂ
e d2Alo|x, 74 Edo] RNAZE A AlE 473
SRt BRg, AlEY 2571 dojubs Al 7] ﬂ
oftt,
1. AE 984, BE 2R, Ce gagold),
v, 2REB)OIA 4 o] ut ehado] et
. ©2 4EA(A) EEB) FEHA T B
RNAZF et oot ASAIA)= A 2jEge] glo] 74 =4
o] RNA7} glom, 2]2B)e RNASH child = LA gc),
B2l B, ©L gaZute] 7lx|= EXol ‘x| A3}
dojdty ock, 259 25 7Heh = Goltt.,

IIR

15 AL 570 4%, B nld) 43k, Ci nld] ggoltt,

4, 7 A S oF 8 nm~12 nm, H]A] 2B
oF 25 nm, WA HFC) oF 7 nmelch, ek A~C % vl
A 23HB)e] 44 Fet.

©. U4 A0 At vk ofelol] w14 glon], A &
o, 28 550 Tolgint,

wEel| L QSN Hmt nlH ATHB)OR o]Foi
iet,

16 % ofnliite] 71541719} b2 ofulieito] ofnlizy] Aol
ol o] T EA7} whALewA Hefo]= Aol FAst

B2 o] ofujieito] Hefol= Ao dAEo] Eejgelo]
=7} EojA 3, BejRleto| =i Yo} 1o A #2E 3
#35to] ghuigo] Hir,

HElO|= gt S

ofo|i=to] BEOIE Zpto= oizig

O

— ==
o EEI‘“'EFOI':W VSOIX|H, Z2|HE0|E= Y| 725 st &
HiZI0] EICt.
M 7= HHE

HENO|E Zgol2tn M1 HEIO|E AR THHEO| BHE0X|=

o
2 71 Mt 39 0%
HEfo|= Zalolztmet & B2 30%

17 A7) dxbe v 59 942 249 33HES A2
o FgstaL At Zatol whah HR} %H oA WEE=
WA 25} d 4 = Yoll= o]
o MCE #AE olilg Bag AR Aﬂzoﬂ Fstar sk
A2z o 33 T A ES AEE 4= Sl

RE7| EEARH, O|AIS} EEAS 1C
St HAMME F&61H LH0| FME VXIS Z2E o 4= Ch

2
|t}
N
Io
oz
x
=
o_ﬁ

A 71E i
Ap7| 2AMHO |2t M 0|2 S8l Z=H0| |7 |7IX|e] B2E 100%
Bl WY 87 ME3 BS 0
XP7| gArgolatmet £ A2 30%

CEV""OE] glom, Yudto]
glofelef. (W= ot
o QHRoflt= Ik mopel

o Heksto| 7} 4 b @ glelc,

EEEED (7H DlE2=2|ol, (L) E2A|, Ohet (Lhe 2% 259 7x
£ 7IXIH, ofX| T2to| YojLt= EAO|CE
A 71 B
(1. (Lhel 0122 M7, 7k ZEMD JISH ZEHS B AW |
2 Mast Ze 100 %
(1. (Lhol olSS M7, Px RS 7|5x BEH & B JIXIEH | _
S Mast A9 0%
(D, (Lhel olzet 87 & @S 30%
25 Al 24 NG
01@ 02® 03® 0466 05 06®
07® 08@

I M=o £4

019



020

01

MeEx| 2

() ‘24 2A7} Aok = O st

(©) (hE FA8R= Alzoll= A= o] Qi

¥, AF0] Ho} 8425e0) AThe A A AN

22 DAl £3it,

71 SRRl T4 WAele glon, Tlwzt odek s
@olet. wheb] (s A4, (s S4olct,
a2 Gl ARReh FEAlY A Al BE glong,
%A A} Sl = O g,

LSt ABolnE 8448 TASH: AlZol A
#jo] gl}.

wzel| . AFEHY wi 7lgelx, S4ahel Ak
Ee 24l

o
N

Mex| 24

() SHYE 9 HlZol= A~Cr} 2% Z3E o] Qick,

K Ce olgR & FRolth cigz

(©) ‘Hetol= Ago] EA5H=717E (7Dl sgditt.
AERAE AZ AZO) Al FAEO R FE8 Aot gich
4 JRE 7L Y 74 B4 DNAot weby Ak
DNA

72U A AlEE A AlEe]22 DNAA), SAB),

o8 Fefol= Aol EASHYE: (hel shardiet,
el L, AERAOE B 40 9YR 2% oY

solct,

03

Metix] 24

() OD~(@he] 3EHe 74 Uik B(0), $4H),
Ak (O)olt,

© (e 054 wele) 244 mels 7,

(© (B a9 saE| HJHolr),

7, Skl =EOhI A JAEhE g 0), a4
(H), 420)= =L, S (Eh &2(C), #4aH), Atx

©), 2&N) o2 49T,

(1000 g, 108) (3000 g, 105) (20000 g, 10£)

AW C
|EaCelot m3}

=l

=
A
I
%

IA_1_| _—

() 4% Oeli 2ugo] Qe

(© A~Coll= 5% DNASE sh#ilo] 9l
@ Bl 4=A7+ 9lek

7. AlE B Al a7|e] 341 FAL ARE AR
Ao FeEng Ads 8, Bole g8A4|, Colls nEE
Zejoprt 2T, 45 Qo MRt 7hHe Al A7)
o] Wi iptEug G4, nEZEeo}, BEE Fo] Qirk

L, o= §4 £42 DNA7VE s|AET} Agts|o] glom,
FEAC} nEFE ok BT A4 DNAS A48 7R
©, Al2EEE A A AE A ZE A2 EEet 3 — HEA —

nEZEe]ol o7 JHE|uE Bojl= YEA7F QU

05 (Z3) =xex

AF2FO| AfT| M| Z ChRl2 Al 22|19 2K E
Mz | A B c
a9 | (e [ %)
2l=s 798 o e
e | g )] e ) 298)
N2 N2 N2
sjofol Qlooz  salo] Qoo 3alo) Qooe
2| ZO|D A YUBHHIZO|0] A ZISHM|ZO|Y A
IBi0| Q002  EUO HE|ZZ IBIC ME2A
SeHZoICt U L F E3C

Metx| 24

() Ak s zolet,

X, Be} Colls 5% 4SA7} Qe Colet

(@ Bt "e=Zeitio] T3 AEHS 7hact




HeEIee T3t

HIE27| 1 v, YA ZQ iiwH(B)L wroz Euael Al
a7|To] glonz AZAE VIR =t AlFAY] FHAEZ
C)= F=A1E 714t

06
Meix| 24
() OhE TAE 2L Boll £A3t}

K A o2 Sua} A= o] Qe C. AHaie Ami
K A~C 257 Algtollx] T}, aasx e

(b ohujiAtel, Al ZXA|, BE 2l4aF, Cx A" &
EA| o),

T, HAEB)S wo] FAHES] oy 74| 71 Bl aAE
7Hde}, wheka] ofn|eAHrh o R A Bl chlde g4
Z(B)oll EAzITY,

HEY7| v, ST AR Q= g
AZH 22A(C)olet, ZAA(A)Q] vF2 Hufat AAE] o] 91

et

©, Al afutat vro & Sl Al 473 7HAA] o
Aol EXA(A), B4aEB), AFH 224 (C)= 2T
helut L2 of A 47| o] B Aol A kR ghett,

Metx] 5
() Ak tigtoll £t
© O ‘AF2E 725 71} o]k,
¥, Coll= ato] Qlet, gtk

o e BlEEo, nEZEEote] 7ol 2|6

Fol gloh. T2|a1 AR|aE FEE T AL nEZEE oo

ot wehd 54 @2 T o] fAEn, 54 O ‘A2 AE
=5 7RI oln, Ae 2, Be nlE2Eeof Ce &4

Aol

o oS feiAlEze|H, YdiA|Es dubA o R SA R

o} 2k 2 & (A ) 7RI,
L, B O2 AlxE 2718 A~C ZF Bt djgshs EXol2
B Fgae 25 7t ol

Hze7| 1, ZAA|(C)oll= DNA, RNA9} -2 siAto] ¢t}
Ak 2 HEHA), vEZEeoB)o] ik

08 (&

o}
£
s

%

YAIOl 25 U2

&9t = C& 2|
g2olct
. B 2 ol
= 220 BAEfl \ Celed M=
A M= O O O O
MZ 1 - - O —
AMZ I @) O O -
| M= m - o © .
L (O: A BT, — WA 2B Ot )

S2[H| 2|84 AEHOM 2% BIAMO| 7
éE|QiQL) H|E Uro-]]k] H}AM‘IO| 71%E|1] O}
OH:} - EH:!HZI uaj 7] of| ojkro) Oll'_}-

MEHX] 2
@) AIZ ToAE o] it
©) AIE T ZAHef o430l 471 Eeioolch
X, A TeHE e o] 5
ot
SY=[X| =Lt
@) WA AlmelA] e e] Al ol e
Az dojur

2C—-B— A9

T, EAL RGN FHYEe] kA TAAE AA AlE
4 ] E Al T ~T9] CoflAf B ARo] &5 3
C ohviite] flefol= Agto R chido] ods=
PEENS & 5 Sk Al TolAE #rEHC) o]<f9
A3 71l A AR o] HEEA] Q4L Al oA = 2=
HOF Al 2713 BoA] WAl HEEHR, Al T
M 2 EHEC)AA LxAB)R Thdo] olgEglea &
Aot AlZ TollA= A2 27|18 AdA= WAl HEE
ovz EEHC)A e dido] AxAB)E AH =
AAA)R ol ssiitks 2e & 4= Jloh whebi] A= A4,
B &3A ok

L Al T fREC), 22AB), SAAA) oA PAF
Aol HEE AL, Al groll M= HESA it °lE Sf A=

© TS FHjshe SAAA) ool Xl EdwelEke
= k.
2. Q4 Aol A o) 9t o) 52 2| EE(C) — A
B) — ZAA(A)2] == dojdrh,

sEe|l v, AAA)NN e EHES 7k W ek
URE FEi £H] g etk AE Mol 2EEHC)
A dE dde] 2ZA|(B)Re ol sstHARE A (A)2}
M| BFo 2= ol ohA] It enz #H| o] FAHA &

9e-e & 4 9l

g

>
Mo T
> 12

%
o

I M=o £4

021



022

13 97 $4

0FLN  @Any

O /s =ZXjo|=27¢

11O (@) x 3O (4) x

(1) Alzste] FAHe ORWAM hB)olu, HEu}
wEAG ks QAL

=
Aolck
(9 A= T QA TEUB)S 5 17 2
=lo] 9l Zo] ohjet fEAol ek, DL 4, S0
2 o5E 4 qlom], 21 2550] ¥ gl e QY

A ufe} ol 4 9lct

(@) AIZS] ol Hhe: o] FR olx, AXA(A)Y] 1)
e Agen 5401 9lo] Agioln, vle] REL Qi 5
2 =3) Seoleh, whebal AlZarellA] Q1A H(A)
1542 vl wo] HREOR WAE T, 2549 We] B
B

o] A& Hp o ¢1%o 2 HjHE o] 2552 olEth

2 A=A AW BAE $A5] e 2

280 AE o2 Solon, T84 e BAL
uhzjofof g} Bale] 4ol wel At B4
o] AlejH o2 clojubzs|, ofejst Almute] EAS

aholefar gt

Lol whep FeA|w, Fa AlaEe] 4
Y 2HE sl AlEee] {54

-||'-|L3 El—o] Ba 69

I8

L
O sM OENuN 02 08 O
02 OXNY OUHIEI OOIF¥ OHUEY
@ Tt
1 (7h Ata (L) Na*, =g, otgl=dt 2 (1) O (2) X (3) X
3A SR HHA 4 (1) As R0IX|T, B S0HEIC (2) &%
D(Ch, SHMH: (L), DFM () 6 (1) DEAH (2 XE

Abso} o] A7)7h 2 BA Aol Q1A 255 S
74 Fakgich, Na' 2} 2o] 1515 i oj&olut Eg, o]
bl o] ulaa 277} & Al vlehal e Ea) Az

Eapsict,

2. (1) ¥z BRAkE 23 opike WE Al AR A
3ol F= 718710l wpt Edo] o) Fshe WAlelH, Alx27t o
YA ARgolA] o=,

(2) w2t WA Fgt Afolof|Af o] 714 alehe- T Hitef 3]
dojict, Abat WA BRI} o)A FE7} Fo} 324
2| Fo g e Skl oA} Bhal du Rt} wA| 8
TollA 57} o} mA| BollA] HLE T Skt

(3) T Bhto @ Blo] ol FalE ik AIE gt F 3}
off wielsto] S7retet, S31 ghake: wehado] gofsina =4
ol St Al el st Aol vt St 9

43 ool A © oA Z7HSHA gk

3 AL Bo| HEuhe Bt B oS S B2 G
oleh, B 4419 A £9le] o] Solgs 80| A%
shel 27k wiste] 2L 2usHe Sk wre o)t frde

A g8 A A Na' e 52 (A)S 53) S48,

b4 wEay v AR BTt OE
SE7L RS §UA, §Y FE} ke gl B ST}
W §UB, § HEst ¥ §A)0R Bo| sty

Rz o0 1
o

ol& ATl

golo] glow =)

rgi-o

5 Ohold HE7Y mofo] FINE AL HATLE Tl
ol AU oz Fol wpduzby] whgolch, (hela 4ET
of mopo] WS e A& w%— Sgolel] Yol] whol

o}, (el HE77L BB} A A AATE Aol @

o] 244} o] H@A ¢ro g Fo| Fojl7] 'IH%OIE}.
B



6 () AE AZS 3| Yo i 4Ro] 2J3) A o)
A Hroz Zo] AU} Al o] Hu)7} oAt} Azt
Azeol 4] Wojz)= 97 Bel7} ojdrt,

(2) A AIPEE #7gello]] Yof S AlRof Qg Az bhoflA] <t
O Fo| Soj} A|xL9| Kul7} AXIct,

(3) WS HE RZRE HEBo] W= o], B

AREQOlH S W glolck, wlebd AlZ AT AMER B
PSP RS F7ISHIL, ARGHE AR, §ele Aopuick
" el A 7%

0555 ORUF A O 02 O ME
L MF O MZL| HiE

1TMx@0@0 26 3A@Na' OK"'
(2) x (3) x 5(1)x (20@®) x @O

L(1)O

T (1, @55 542 55 718718 A% S} e 5o
H g ZOE BAL olSAYIE AR, Sub Guae

g ojubu, ouix)E Abgic)

(3 55 242 oUAS AgSl] B4 BAL SErt e X
oA & FOR oFAY|HE B BAL AE ¢ FEE A

= otk 70 W) S5k o] e,

2 2 A} WA B Aolof O] Al olFS T B
ofsl Qofuiet,

3 Na'—K' #Zo| 93] Na' 2 A=
A2 gtoll A Qe = o] Fgttt,

QoflA] Hroz K*

rlo

4L () Al AdFeH Az uiES B oURE ARgote]

B2 olFA7IE WAjolet,

(2), (3) A 283} AANE 282 A2 Fo2 S-S o5 A
7= 8AQl Ml AFell sidRict, SAIE 282 Aol =

. O—IL_
e B

o]
-

A ko oA o] ojubil, AN 2Hg-

elpp?
37|17} 2 1A BAS AE Qo TolEY uf dojyr},

Mo

5 avdo] Alzutzt ggetuA B-S Alx
2 A HijE o] o7t &8 ol FolH.

(1) W72 A5t 2482 A= A5l ofsl] dofdth.

(2), (@) oA} Al A Qladls Ere u, o] S 57

oz Lojshn

ol AlNA B 417 g B WEY o Alzo| v
o] lofie},
(8) S5 A A] Na*& 23 2hdo] ofg] 4 ko fosint,

-]
S F- SRR RENIES

ME1) 1A QKR B OMA 2 @ EaN © A4H

31)x (2 X3 % (@O(BOE®O

A= 2) 1 A: =TI AL B SR SHAL AL CHHHEIO| A
SHYE(0] 7| HE0l| 2= 45 THHEIO| 2401 2ofsiH
=2 A9 0|5 £=7t O ol B7I5HX| 947| whi=0|Ck.
3MOROE X @OI(B X BOTMO

x=3) 1 HYE 22 2 Q@ 0FEH O MEYH 30
4L(1)O (2O () x (4) x (5) x

A= 4) 10H)EYE (L) S5 eSS = 2 (L)
31O (@) x (3) X (4)O(B)O (6) X

-1 Al JIAE(A) 255 S5kl EEB)o] v Ql

% Fzolet,

1)-2 Al229] b} vpgE2 B Fo] SRS o|ne
B

AL A Pl g Tk, Sl el &
o uE ur 2352 olfth e @S A4 el
5, ©8 A4 ol
-3 (1) A Q) ol Bo] FRsle] QAL A

wle] 3ol 4% vl Wlslel B3 Wk, 444l 3
2] fto] A= wie Ko ujdsto] 2552 ol&th

(2) QIR A9 e HE(@)2 At 55 =slslal Qlar, we] B
HO)S APAReZ wof Sl

(3) Allazukoll Al QIAH(A)T Tl A(B)e &5 57801 §lof ©]
=3k 4= 9t}

(4) A7)7} A2

23t 4 Qe

o) gl BUS AAUA) 2552 A4 B

(6) Alzute] T AB) 5 R SRS 55 SFOR s
71&71E8 AE 28 ol s A & Qv

2)-1 Fhz 4 A9) ols SE7L AIZ Q] B Ao
Pl dAsr| n 2 221 Salo]ar, (s &2 B o]

o %7
F S5k AL Q] 5 o vdlel Stz d o
/d,_

I M=o £4

023



2)-3 (1) B4 A% B 25 M| ofal] Al2uks ket 4)-2 AlEaS g Ed ©
Z A= B4 A% BE oFs A7l oA ARSSHA] o= UAE A= B4 o5 WAl
(2) B4 A% B ks AR AlE Be] sk 71870l
et SRR R F 7t 152 HoA] WS %0 2 A|zuks Faf 4)-3 () 3 HHHT 55 FEH)ols 25 adhdo)
olE3ict. ToAsIARE, e Eik(tholl whehado] ojshA] oh=th,
(3) A2E bto] Fi= A5 AE HF F= — A FE'E 8} @) AUAE AMESk= 55 TELHE AIE BFo] Yoluh= Al
Ao £ B & AE 9 w7t AlE QF FERT Fof| ARk oftt,
b B4 Aot B Y A3 HPZEol|A] QFRO & o] F3itt, 3) 5= 712715 ALY AeEolA Lsrg B4 olFA)]
@ =48 Ax 4 4ol ol Alzuts Faetez 248 AVt © A 5 ol
AaEahE: FaFeHs o Wl 42 Tl o] ofgiy, @) A& Agoz FHof 2ol Al Tl Al =
(5) MRS Boh Ako] o5 WAL T Shitolug B4 B ol o Fi 71718 wheh SNk TS B o5l
o] o] WA} e (65)Na'—K" HIZE 55 5119 dojc},
6), (1) B4 B <= 2HhS 53l ol 5otaz A 2555 (6) A5 SHol A Ak gol T AE7F dojut AE
A7 b, olF & Al Qo] = Apof] wlFste] S T roR Fo] Eofof AlEufe] BAls 88 Aol dofdth
s AFE Y FE7F 2 oA We SLor Fo] Mlshe d
ol
3)-1 Ax2AQ] Ruj7} Folgo] Alxzuto] AjxzBiefx] Hojz|
S 99d Eeeta g
3)-2 (7hollAl A& AazoflA] Hrog Fo] whAurt dgd &
27} dofion §o @& wgololch (LelAl Ale] ) m o =
7F1.0 ooz F7IstER &4 O Aol 01@ 02@ 03@ 046 05® 06, L
07 @ 08 s &= 09 @ 10 @ 1@
3)-3 S5 AFROlA WS W gholeh, Al2o] Rujrt 126 13® 14@ 1538%%  16@
3 o] AR} ol B 50| BE S48 00|t 17@ 18@ 190 200 21@ 226
3)-4 (1) 8N O g, §H O AgHo|uz, §H @ _ #e Y,
o) F &9 OH} =t
2) 89 @& pAdo|n Sxolof| QId A% HEE g G 07 At gpehide] £of gl w48k, B axd, Ce o
o Yom Az o8] A Qo] Eo] Hro g mALITY, o= cha el
AE Hro g Bo| MU M= £E7} 9Fo R Eojols & HT) @ Mlazete A 25508 oozl whlef 2ot
whabaoln 1 A} 4& 7 Haly}l dojulc} @ AAAB)2 2144 me|et 2/d TR o] Foj Xt
(3) Zo & Abel= Feolo] Y wlo|mg A|xze] Hu]7} 1.3 @ A 2353 W AU £l d= FEiAC)2 A
o] wjo]c}. A 25500M O ol g 4 9= frErdel Tt
(4) B2 AFEOo|A] TWORS. Wl Zho| & AREclo] =02 ® JANAB) Alzute] 7 x5 FAdskar, wehi A (C)
2 "oto] o2 At} =4 28k AT Ad, a4 A 5 o 7lsS 2%,
(5) £33 AE7} ElR= AAtoltt AR Az A|xEEo] 9lo] 2| @ Yk Eel 2o Ale @dka(A)S HlEs 7
Folo] Zr1Bloiw A7t A Hul o|AFo @ #z|A] ko ot o o &t FYAHES FE Al A=} Q1A
A% HEA o] ol eRc. 4 Aolol el sit,
4)-1 Uhe B0l sk 718715 wheh A Faf A= 02 Ohe B30l Azue Filshs 52 988 3k %
ore FstEE 11 ghleltt, (L = 715715 A& o ol (Uhs EddARe] Hofehe A, Che Al 288 2
UAE AMSBHHEA Edo] ulthila s Faf Alarake: ket Alate] Al Qho.2 A5 Hdshe 84 T Zo|ct,
2 5 Folth (the 5= 712715 weh E4o] /174 2% HiZ7| | BhesHEo] o] gl Frhido] Al Ql4le] #
52 A7 BBt e Shato|t), o3t}

024



03 (L3) == oA Al g o] Eaks T ShAlot
Al 70| TRISIOIA 3Ty SAI0| LRIE| OfClul L. 22 3AHA)T} ok 3HAKB)o] Lol wjofl= A7} ofu]
20| A 29|2 0|£510f 3 A 7|7k 27I31Ck 2|2 A1) okt

PRl bl | ©, &9 SHKA)I B SHKB) B 5E 7197
A £ gt 2H0) v} B BolH W How AR o

%ggzililﬂ ‘ _Z;ri o5l HkAlo|}
w0 07 Na' K'3 2] el 1 o}e, Tk ofulustal 2
A 2912 31y S22 #7510 H A 7|7 A UASIOICH o] jmA Z7|7} 2 BAL olx|7 %28 2 Eulal] o]
9 il A S o]-gaf) A2k TSt Akt o4k} e

7. A B9le 3 Bl AAEMES o B A717F Haskd 2717} 21 240 gl Hajolma olxd 222S X7 Ei}

AR AJ7Eo] WA g Al717E HAF Sl ol 3% ght} 270 BMHA) O o] E3he 29| dloj= Na*, K*, =

Eo] Ratg vpchuigo] A F9J=2 o]Fs15l7] wfzolck, et T ohulieAb So] 9T th SAKB)OR ol Esks 2o

A woi o] 8= do) 9tk A8 oF 2= Qi) ool Abk, o AFS} ElA %o] ot

c. AR 2550 ETE}‘?HXE‘"] el B QAL A
SISl 5] Ae A MSR AN FEE | 08 Az Ayl wx 7171 AR4E 21 AY )5 4%
el AE {5 BAjo]| 39 mllojakar git), L zylsltir) QA 222 o|lo g Z7lslA] ekoma Aol ol
HI227]0 o, *1]:‘75‘11'% ?‘éﬂ% C\)_]X]ZE.!’\C__): _),\_l‘g, ')r\‘;—qg—i O]% %]_/l]_‘c:)_ é;f_ EZI-A]»O]Eq kﬂ:u’:. O]—_L}—_J =T 7]57]7]_ ;1;{1‘,&_1 =
3 4 9lom, A 25300 U Y S AAES 2o1mE Bel of Ml T 2
o ©° oUas

2 AL ZXI BIARS OfThIEI0| BO{5IX]

04 c. A2 o]ils) eha Sab 22 577} 2k F4o] ¢l SHR| erert &7 BMS =5 712707}
BARe QA 253 B0l 294 R4S Sl ofs) B I8 27} B7RICTH 2B 2 Ol0IME UK
= o = 712700 Hlzilsiol 22| 01F =7} S7IBiCH
a, AlZzuke 529 R0 uel Aoz &918 AT 4=
olch B3] Alzure] sl e B 54 BUS B S5% - e
A AR S ] e AR AR S Al 27 A% B2 015 WAIS 212 41, 5 0[5 HAIS| K01 5t 7HA|

izl o, AL e g B I 2552 A £ g7l Mest B2 100%
A E3kst 2= 9lk 273 A9} Bo| 0[5 HAlEt 27| & B 0%

L, o3} o] ks tl= A & B S ols it
09 @. ® 4 WEhy 9k AAR vt o & 89

05 @ SHbe 5 718710 weh 57k B Hol A We Z | o] 9 ) B BErt & FolA e FOF Bo] Sk

o= 50| oFak Aol Aol B2 o7} AgEIA g

®. ® AEIE F3 ol Bo] wrhidel Sk Tl | @ AF/E Qold v WIEIY 0re 0] s} ke ol &

2 53 o Foh 4 A Bho] UMW 2352 AW B | AN FEUh S §9 Hoz Bo) olgateit e W,

sfo] of55e T Shite] itk o2 AREqolefar Bk,

@ T Sl B4 o5 Sk A QO] S Aol wEl | © HBTE AP Yol T HE o) 4BT oz B

SHOE AE AR B 5= 345 o) St webact o] Solot A2 R3]} AX et Albo] Akl HE77} €]

HEerll @ 27)7h A4S BAL the o ofstn, £ | A YgEo] Seel $3 Aol ek,

=, ofuliedla} Zol ulwa 277k 2 BUE AEU] 54 sl @ AFE §u 2717k 2 AL B 4 9

SRS B 27 SHLO 2 o5kt ARk 2717k 2 GRS FokA] Bk WHEIY w2 Ajolo]
31 377k £ 889 S50t AR G2 golo] 9 1§

06 . At gomae 53] Bdo] WrEo| ABER o | Er e ZolA £ o Bo| o|Fak Wolch. e}

S5l 570 3, Bl BA0] QA 2552 A7 Bastel 1 | A §80] Wby whe Eakeh 5 gl o) AHEL ojuet,

1Mz EN 025



S ENSISE ST 2 BROIM &
St AzoE 0@9} Lo 7F UOR UiMfR| ZhAFSICE

HEEY| 1 1 AR oj8] Bo] BHoA AZo R oEsluiA
AGe] Fr= AFa} BEof|A Zol Aol

0] g fpoll Vo3, A%] §o} o]t ohalr}

c) ﬂuu St B0l o on® LEgE B A%
SR} webd] BEolA] L] oS 1k Aoltt,

11 bt 984 2ot dojone A2 Azg gl

Ho] 912 ujo] mgolx, (i He At Holonz AR

S AAoto] Yol £918 ujo] meolct,
@ AL} Ak o) E& Fain Ab=glo] ghasla et

& Z7 e AlE 4 S0k (7 (i v
vzl @ oS AHEQkEt were] Hjojolme A=l

Be48 At uetq F4Ee (h7h (et A,

® he] AEE TAele], (Lho] AlEE Aaae] U A7

5ok Wof £ Aolet,

® UFY Hel wyoe] 42 ALE YUS o) Ao o3
A gro R UprHs 29| ofo] AZ Qo.g Sojoi Bof ofi
o} 7] wjEo] pehd},
® 934 Hel= CholA Lok,
12 (L2) =824

‘?;: 10k HIE2 20| SO} M|ZE2| AICh 81| 7} 712

3 42 MEQD A5t Horol 27kic

A BN

Z:é} S A AtEOH

2|cH S Abef
B 3
.

e}

0 1.0 1.1 12 3
eors o > MES! SIS

oz

T
o
W~ of!

1
Tlor
1
Ji

C. F e ARG AN BUB)E W Fholet, Az Fu)
7119 W AREU(A)S 5, HUB)S 10]22 F422
5—1=4o|t},

2. A W& deie Fg®)o] A wojrt, webA A2

5517k 1,39 w7} e} B Aol

sEel| . AIEY] )7k AWSE AEA)S Fast,
BIHB)E St

L AEY B RS A
43t R FHEe Hopalrt,

AT BUB) Aol 7

13 (53 =xiey
ME X & AFEQF 27— ALE0f| OJ3 X 2|
BEO 2 20| BRx{LI7f7| Tf20|ck
Al
Mz X MZ Y ﬁ_'g /C MZ X
onar 1.1
o =
4|)g 1
Eﬂ
& 09
U B ' / HZ Y
29 A g 0 AR
T 20K ZtoH Mz g5
N O W= Lt

& =) £LE0]| 2J5H
47| thEolC

L.t Aol AE X ARG 110]31, 9] Ad] 97] A
AE Xo] AHEHE 10]e), AlE Xof Aeto] 271 A& &
o A7} 1geolo ] AHEC] ofsf AIE X Yo Bo| mhx

W] ol weba A Xo| H3l 9] Ac] W] An
o e,
szerll 1. 9] Al T4, g9} B Agololnz o

At 89 Brth 57} c
©. £ AN AIE YO AESte] s fHsie A AE
Yol gto Bo] Sofot Sme} AlE Yelu £ol mALrh
S22k WYL ol 917 uhioln, oj) AEu-E 3 Lol
ofHleko g o] =35l gl

-

4T 1ok

j=k

[=]

—»

@ L At
Mz 23 \/ HIZEQ| BI|7} 143 AEf2 Q

2
ALE0I SJs Ml BIC 2 20| BHY A5HH QR|EICE —p HES 23
LI7H= £ 27 HE Qe 2 20]| & 215948 7io|ct
Ol £ L BCf WE27| TR0 Al
EO| |7t UASICE =) 20 X
L Dzfoo|ct

[




7. 89 Xo 52 AZE Yo
89 X7} gojololA] 4%
= wAU] ool

L TgE ol A 7k gidehs
Solots SErh AR gro . Bo ubdurhs
ZollA] Bo] BALE] wholct,

W O] Y7} g, 1
o ofsf 2 Al o] Bo| b

[o r]r

AL Az Qro 2 2ol
SEnrh = A

sewl| ©, Alo] Aol uteh $8 A=) Hulr} gast
2 77 [olX] 58 AES FIeEUS Aolth §8 AU F
2 AEES A G v AFRo] ]3] o] A Qo Sof
of Vet

15 Ohsk (el g 22ke] Aol Z71at e Aol
A 2242 o] 917 WRol L, (holH 2t 22pe] Aol
wlafoba ok ALe B WAt 2248 ol F9l7] ujie]
o, @A A 22te] Aao] Zath R Tl PH £
22 o] oly] uiolc, At AE} ALl Sfs) B2 el
FATEE AR WolA| 1 BYRE FobAm, 7 22| 2
o Axich

EEEED (7D, 20| 7HY ol BIEIRAeER HEE 22 T Ho|
ETOINES € 4 ULk HEZE 22 S401H W= BUk6ln R
Zasit

ME 71E HYE

16 AAE 28, SAE AL BE AZY AFo|ng A
7} ATP (U A& AMgste] dofdth Na' —K' HEZol A&
Hedol|Ae] 7] FE S 55 59 oojug AlxT7t
ATPE AFgich

HEW | @ 9B s ARl s dojue ddelth
ARl AR ARSEA] =T,

17 ;% 23| 24

I421Z AFE5I2| 9L 20|

20| D oM HEEE O

>§

}O\E}

azerll © OHE e B4, (he &
oA AMgBIA) Srome £4 8, (Fhi 55 ol
® &3 FAHHE oA
YA1E AR wheby Az
S(Eht oA,
@ ook 5| G AOION Akaek oRish Bt s}
l-:-___&oﬂ,q 1/1-0 ﬁog_ o]x]xl 2 E 7‘(j 5_1,]—0]—01] o]};—_o]_
512 ofe} £ o} LS S SO Uek

55 2H(The BAS A5Eod IR of5Ay|nE

55 sp0) A 54 B20) ALE Shte] S A7k fAg,

m
111011

Al Aelste 55 4

18 @ Na'o] Na"—K* zZoj wi#] Agslo] gute]a, o]
T K'o] Na'—K" #zof| Aglste] gt} wab O
a', O2K'oJt,
® ATP7} ARgEO] Q14H7]7F Na"—K* #azof Agsiw
Na'—K" #zZo] 327} vpg1, oo] wa} Na '3} K'o] &
whEICh webd Na 7K o) o)l ofjuf 2] 7} ARt
@ Na"—K" gz 2l chizl g wlchul ) o] 5 Z=o )
® Na'—K' #Z& 5% 718715 7% Na'& A& 9o
2 K" AlZ etog o g7t}
H227| @ Na"'—K" #Z2 Eg) Nat 2 Az uto=g 9=
=3, KT Al et @ {olHt), ® 55 bl Al ¢ke)
ATP7F AR EER (7hs A2 vFEE, ()= Al QFEolct,

19 =2 XZ Aoz gn a2 whEo] A& ¢toz &

Soluz Ay Aol
. B XE woR Eei £ hEo] AE Qhow oA
71E AL B2 X7h oubd| ehlES Ea| Alzuke B}
ol%7] whitolc},

B Xz A A5 o8] Al erow o) FE|glon],

Apo] A 2§ AEY 4ol

HiEYl| L, 8 X O] o) BN AlEure] ARt &
REL o] o] §Elma AjEute] muido] YA O R _m.

mlo

20 (b= A Qko) indo] Alzmatat §RIShAA And & B
Aol A\Z yro@ b A9 volc (hi AlZ ye)
o] A Zuo] Eejso] Aol FAH o] AE QHOE Solo
EERIES RS
v ALES] MECHI AED HHDIA B U7 A
st
HEewl| 1, P AES] i, (B AlE) A,
©. 2Rl PAE TAe 2717k AN srua g B4 of
kK] b AEe] whE(he] e Al gho.z Hegich

I M=o £4

027



028

o] The QLR o]0l slo] ALslah 2§
O e

€. ¢
2 5 gl wet 2lng
eriIze] ekt gietel GHlme] AYRoR e A

sEel) L, #Ego] AEL G AlE
AAH 0= F7kt,

EEESEL

22 @ (b Geigo] Bofstng %41 sHiole, B %
zego] AETE Ba) A% U2 SoIe uj 571 SHH7he] ©
o ol atet

@ E7 FHEHIAE 5= 71270] T} 7} e ZolA
we mow B4lo] At F) ol

® (Lh ALE kel Qi dnde] Alzatat §tstA 20 &
o 8218 AlE Yo R Alxe] vjFelch

U=
@ ol Ao A TS RS uf Hl2L] uiE()ol o)

szl © AZS) E(hlAE U7 AgEIA, &
A SR H oA o A7h ARgEIA) o

MIZ HH2Z

HI0H 103<

0 Alzt
A|710] Z|LIQIA HIZ Ofn} BFO|
=& 27t THASICHL MIZE QFat
8o & 7H oRICt = 23] 2
Alof| oJ5 o &

® (b= ATPE AME3lER 5% 44 (he
3] ko mg =2 gAto|th =7 3 /}_}(L})

et o] AlZuRE T3l olF ks Aol

ATPE A&
sElevlE

szewll @ 53 SHHolE 45 Thuldo] Toldtnz O
& qofgrolet,
©@ A7Fo] ApshEA] A3 ok} Hlo| A X 9] w7} Zolxon
2 XE 55 71$7]2 fe} Az gholA eho2 Shgichs 7

& o 4= glek. webA] X o) WAL E41 Shkolet,

@ Na'—K' #25 §3 Na' 9 o5 W42 55 +50b
o|ct,
® X uhghao] pofals 22 SaH(Lhe] o) olFalns
AL ok} gre] 512 Ajol7h QA S oo AXY 45w
1ol 5. 371 ofol Befelel o ol B4 ol ir}

2HAIA] AL 2o A E AR

M ghel 2 82%
0OMst ezA OJES 0=A-IEHEEA
O XA OFzA OMEHEYH O 7 25
1@ SEAL © FA, © A5} oL X| 2B 3 A7
A B A Ced JESEH DMEE 401X (00
5(1) A EEOIXE B: Z=gA C:M&A QA 61O 2O
B ©
1 ABAIA Lol BE 33t uks-2 EAthAEla of,
EAYAl= A FuQl mav) ofgit), Ao B3 ofu]
A o] ZANA} WA dojubA Fict,
2 Ax #a7h g ujo] 243} ofuxjo| i, B A4t oS

o] /g8t offif 2joct, C= wh&-dolr.

3 B AL 5ho] 3 Folo] A BB /)3
Bl AlA Zwjel fidelth fideh 7)do] AF Wel Ci
A7) Bl Aot 7o) AL QU B 7]




5 A: #5409 248 wo} FE vjghid BRI Bz 9z}
B fizolA] gy Brel 2Ea Cl BE QA9 Fa

2B)7F Ao} A 715 L}EML Aol

" el A 8%
03X ezt ety 03 6 FWN

0 vz

17520 20) OROM@Wx  3=A9 AN
TxR7b e | h2olct 4 Al HIZA XX B A% X
siidl 5 (1) ZH (2) HIZHA (3) @ AL, © LASIK| =Ct
6MHOR*xEOCMO

pHO| uje} Fa:o)
14 52717 7129)
o

Bt 0w 54710

1 5o 3RS Tfdo]
Uk e thEn 540 HJO Sl
sieot vieste] S5, )

AP ol FAPHER R

2 o PL/\-J 2 exl gEO

pHe &4:9] F5of whe} thac,

(2) FHdE TlE HRo|ug 2ok pHO| kg Whet,

(3) AAO ¥R &l gulrog & 2w o]27|71K] &

L7} EolA4E 2ottt 2A LwRT) ol W F45] 7

agi},

(4) 49| w7l YT 1) 7|4 FEr} Fol A4S Hao)
HhS &l Zolsia|ul 718 9) vl A Szo] 0|2

oA F715H4) gk QAsIAIL,

Sl uje} chem, 24

3 40°C 03] LEolME Tl AH 727} Welo] Al
718 BEAE B oldABE WS Susk FAsH =
ek,

4 B AL Rkol 2 45 ofd U2 0] ARl
A0 A4S PSR v WA AsiAelct. B B 4
of 2Py 9l 7183t YA 0T AYst] Hdo| HGE Y

shme A Aaol,

A 27t FArste] Bl B4 Felol Agh

Sh= AshAlE 7342 Aol

(2) EA0| B 7910 25 MPAIA 71Ho] Aot At

A 3| sk AafiAls Bl A iAol

(3) B2 AshAle 7149 FE7F woH Ao B 79
of Agtet ggo| Yol H2 Aaf A7} gasiA|t, v EAA

AR B4 297t obd Fe) thE Rgjo] AYSEE 7]
of 57} Z7HstelehE Ao Bt P e

5 o 71dx

6 ()-8 TBEEMe:

S AAT 4 ek

(@ AAAS Ao AERS FAshe el T 9l

AR Al

(3 9274 A2 714elH DNAS A2m
gt

@ HiElE T Ba) B4t Q) el B3|

H& o8t )& AsHAl & = Sl

k4 _lH"_A:I

a 87Z~88%

w1 108048 2B+D 3D 41O

(2) X (3) X (4) x (5) O

(6) x (7) x
A= 2) 1712 B dd=D, &4 -7 12 =8 C 271
B0l 3(MO@0BOMX((BIO’) X [MO
80

A2 3) 1A FSA B EXOIXEC:71& D: ¥MgA 20
a4 012, © x84 JMXx@xBOM@WO
(5) X (6) O

A= 4) 1 A:pH2 B:pH 7, C:pH 8
FENPIIQR-ENBRIZS

(5) x (6)O

20 0@37L©
31O @0 RO @) x

-2 Bk oA Bet uhgo] dojub ¢ Wagk A
as_u ofudjoln], it TS AUAS o] F e
Btk wheba] B4t 98 ue] B4 oA C+Dolw, &

47 912 19| B4t ouix)t B+Dole,

I M=o £4

029



030

1)-3 R4 W2(9)9] ouA|et AEE(©)9 oA
Zolo| B2 Do,

4 (1) WE(@)9 odAET B=(©)9] A7 2
2 o] Hkg-2 F& Hhgolu), st o] B3t 2d= ¢

H Og}

um%,] %ﬂ q
3) fi= A oUAIE R0l F= TS sl advt
& wie gle wf B/t oluA7E o A
270 = o] 2493t o uA(B+D)= a4
9

—~

o] o) 7

5 2 740 {5t wAglo] YISt
(6) o] ¥hg-2 F3F Agolung HhE(Q) Rt A= (©)o] L
B} o]t}
(7) §Hgo] MeYgE vl
(©)¢] 5= 371t

H2(Q)9] sre dashal, e

2)-1 B7} &4 Xeo} Aslsto] D7} glug B 7|Zola, D
L AAFo |t} 7]X1(B)_L]_ 2 X7} Agsk C= a4 - 7|4 EsH|
ot

rotr

J;-L rlr

An0] BH 1919 YA ol Sojure 7
o Aol A3kt 71 Solio] ek,

gl

-2
7121

\1

(xS

] ]

2)-3 (1) B7} D& &85 uks ol =(H,0)0] 71+
n& 7la 53 whgolrt,
(2), (8) Fdtz g AFol WakA] fo IR Whgo] Tut B
D) 22ld aae M2 718B)% 2dste] ol 282 1t
H%I— 2~ olr,].
(3) B8t WhSoA] Fal AREAL MR ok
U BT Bl E R Wk HEe) Ba SRS 5O sm.
. (5 Ak 5ib0) T4 29 YA o] WA o &
2ol AgbebA] Hate), mao] 24 Felo) Soldk= 718 B)o]
_‘gig]_ 7—16]-—3]_0:] . 7]7(1 };Lﬁ]-iﬂ_g. 65]&46]-]‘4—
(6) o] HI-3-2 0|3} 2-gojm g dtd HES-

AABYS AHED) e} B o Aogo]
(1) Edb fd 718 BIPAC)S FHHT U Fo U

ot NS W

JEE WStz 70|, Ast B} 2gstel D
7H 53, D= §hg AFe] Meh gons Aol Bt A
: L Ffigoltt

3)-2 Bz Qo] ofdl o]2(Zn®"), A o]2(Fe*"), T
ol&(Cu’") B} 2o 24 o|ea} njghuly} 2+ 97 MR
2 8 2847} 9k

3)-3 (1) FRAA)E fo) P Biolw, Wz
= o] ujghalal Holct

AKB)

(@) B2 QAB)E F o], FRAAV} BN 4
o] o] opsiet.

9, ) FELAA 2 B Gk T4 2471
O ) A SEk

HEAD)7} e,

(5) Bz SIAHB) &= 28
ol Bofiick

(© ¥ IRHB)7H Bag S FAAA)N] B
ok grom 713(C)ol AT 23l fide 712

IR et

st F B} ofE AP R &

QAHB)7H 2
=37} 9

B4 St webd whg S0t Z7ke s M4 e
soh obA fAe] QA TE7} Wstel 714 BAH
A oo W

e 57} 34 o] Zrasi
=7t LE‘PO% % 57} 73 zjw\omur k0] Qlojuiz] o

4)-3 (1) &4 A~Cx 9F 35 °C~40 °CojlA] Hh-3- &7} 2
o],
(2) &4 A7} 283 4= 9li= pHe Hel= pH 0~40|22 &
2 Co] 24 pHYl 8oll4= &4 A7} 283 4= gict,
(8) F0] FHES L Mo|HR A2 L5 olAfe] LrofAE
SHA] EL9J9] QA L7} WHEto] EAJo] 7hAsl)
4) 32 A9 A pH= 22 AL HQJo|x|uk a4 Bol A
pH“ = /Ho]i Al giﬂ XL_Q_O]J] x%st;]— g]-ﬁo] /qg
et 22 28k 7)ol 4 2143 4= gict,

(5) =¥ 27 o pH7F 5ollM 72 Wshd &4 Aoj W
£ 002 Wsigle, 54 B, Co W $5E 371}
B, C¢] 84o] Z7}3Hc}
6) a4 A~Ce= 25 20 “ColAH} 30 °CojlA] ¥kg- &=7}
g wl2oag 7|23} ¢ 2 gsksitis A2 o 4~ 9ot

O
°©

.

o

U

foi b
H—l

ol
P




o 89Z~NH
01® 02® 03® O04LEHMEE 05@
06@® 07@ 08® 09® 10® 11..c
1260 13® 14, 150 1688 a=x
17®
01 (3 =x&x
of > 247 QIS o) 245t ofj 2|

MEE | 81O.90) of|iz| > ABAI22| 0fj %]
0 Brgel Zs 5 ue

1, HRE9] o YR HIt AYAJES] oL x| 7} 2kom g vk ey
oA o Y27} HEE S-S & 4= St} mEbA] o] HhE-2
dhed nkgo|ct

L, 8= 243 U E WEEE 547 oS o] 2443t
oyz|= Boltt,

H2Y7|l =, C= ¥gdolH

ot

02 Bl Eict onz Eof 547k k& vje] 24t of
UAola E,7k avt ghe uje] 2t ofuixjolct, 24t of
VA7 obA ol Fofahs £k 57} oA Bt ol
A7} Grotx)7] ek ko] meA 2ofde,

©. 47} ke v} ghe vt B} Nk Uod 4
A 7k @ Ao ek wg v,

bRl | 1. B8t o7t stk Hhgel Folak &
7k wollek, uehd Eywct EdH whgE 2o 4 gk
w3 7} e

L B2 advhile ) E,

L
fu

%0
Sis

57}

£

= o] 2448t oA

rr

Aht F4Re] Gubolng A% exwok pHO| WIS ¥

oLt BAsol B4R O g3 4 girk

® fat G47)Y SIS FHSHT QU Sk BAT o]
)

o
B
]
o
oo
=2
e
£
=
o
2
il
N
-+
BN
N
e
_?L
~

04 st 3 2919 Q) Tash Wi 71 skan Ads
of fid 7|4 BAAES AT RN W3S Zufaict

S0 2f&st= 7|12 S019o] Aot
R 71E i
FA0| S42 71K, 2 2942 Balslo] 7 AeE 39 100%
71 SO10| QICkmEt A3t Z2 70%

(==
@97
24 82 m
ke AJ % 5 %}C BA-7)R B3|

LA &Y 820 713
(Bl B3t Qle £ 7]
4

@ HA(AN: ¥hgol But A4EY BejE Tl 1 227
BishA gomz whE Ao 2 AL
® EaolA] 7)o] ARSH= 54 H912 T F9lek Bt
Rk A% 7]9E Bolu, At Bop A% 4 gl 34 29
2 7hat,
® mak 71 A3 Agstel Ak 712 BAA(C)E B4k o
5Ok BT oA et

sl @ BAA)2) S/t AT 0 71 AB)Y vt F
Aohel B 71 BAAE BASH BEst ol ng uhe
SEb Z7k, aet 1AB)9) SRk 9 SF ol=w
BE BAA)} 71 AB)T LR W Sub o o4 F

7¥ehA) gk QAL

06 @ 3is Fol ofdaol, HAlat o] gl Egko
2 BHE Uehh o] 9lu, Bk Ao} 2ol
SR AR B QIR Glofof BE Lk Aol
OEERIISE P e R N ER
7h e,
@ 3 QA okl o] &(Zn®"), A o] &(Fe’) 52| F4; o]
23} vlebalnt g §7) SRHEE 8 £a47) et
® Bz QAL Bast A9 Fise] Bx QX ARl 2
1 59)e] 7} 7|2t Ageh] At Yej wof A7)
EELE RS PR

w22l | @ B Q14 ol 71do] AR ujelet kol
24 F90o] AR A= 9da, B H9lo] A5 Aol

2 2P EHA g Ak Sl

I M=o £4

031



032

07 ]61']61' 2N 2M
Y o)z} A7 B
ES-2N : -
i l/gj%g
‘3-@-e)
L 2EAA)9F B2 oIKB) ¥RS MBo] Walx] oo me

‘E‘_}%Ol Bt 3 oA ARSE

2. Cx Haio] 3H4 Holof Agtsl= 7] o]t}

HiEL7|l 1, FEA (A)‘— FA0] chla B Holc)

—L( )Oﬂ ZAglslo] B4 Hoo] 122
e, w2z Qlxph g
a8 49 "JXKBV% %iah - 7)8 BIRA D) HA

A 2E20RHY) B 2zaGh) gus

A=t A A4 et d
A A o & 4744
Az <k EREk Q JgUE
As Bz ARIH 7] SitEelial siene Ax BE <

A} % Zfidolet,
@ ZEAANE g D8 FaAB)E Bud Sz
ZAA(A) e FALB)HC} Qo] i,
@ FaAB)e GAeistE QA FEot we) 71 An A 4
Gk, webA @2 A4 ok it
@ ZEA(A)] Sh Bl
® B 718 BIAC)7H FHE B3} 132 8
7} wolitt,

HEZ27| 1 Q) Zas7F Q3 FL 2a4(A)eF Fa4B)7t
Agstolor Sl A§2 & 5 gl HALT} L

NAD", FAD %o 9ith.
27gs} oA

09 54 AL 545 oE X Hdsto] Ak} g9 wksof
Tojslog A3} gkl f4olt) i BE BS Arisle] 714S
wafleha R 7l Haf maolet, 4 Ci= 7149 2H871]] o}
=7](—NH,)E o] k2 BAl2 §7]102 o] fio|r,

10 . ASZol}l goai Ao T
3t AkA 7|27} AEFolo YdEkto] 2y

/\94 —Hr‘B—HE ul—xﬂ
o] 4§717] whzolc},

webd] AEFo|7t Ho i B Al Ale] H24F el
219 B 7} o} IS s} ] BohE S Sjulict,
A% Aol 35 °Col PAEL A4 ABFOIS ¥ 1A B

A ATFOV o2 o) A Alel A1 e, ol 59
Fedo| s 35 “Cold 71 sl ATk 2S &
% sk,

©. 60 °Cof IAES A AGFelE B2 vlA ColA ASF
°l7P e 2= o A9 A{to] Hlﬂ BHO 4Bg 2 204
A0 BAo] Afsherh= A& & 4= Atk
HiEe| |, ZhEEo]2of o8) Ik} ATt o=
=B>C>A ot}

11 v 529 H% pHi 549 ¥ 571 Hd o]
pHolth, a4 A9 & pH+ 2, 54 B9 2% pHE=7, a4
Col 2|4 pH 8o|u =, 40| Frol wet 2% pH7} th=
the 218 oF 2= 9)r}
84 Ce=pH 7Y wxc pH 8Y wfj HlS- &£xyp=omzg
gh4go] o %o,
HEg7|1 1, a4 A9 4 pHE 20|12, a4 B 24 pH
= 7olHE A A% B 22 48} 7)ol A 283 4= §ict

12 . OPoId Bt ¥Eg Fol= 727k Wekd gonz
HEgo] T Fol M A0 R ALEE 5 Slek,

€, o fi4:2] 27| pHi= 70|22 pH 74 T} AZIg f4--
714 B3] G4l 7V wet.

27|l . (FholA = SR Ad7kE ) 71 e &
A2 FeEEE o] A 7l 23 Aol
13 (33) 2nes
gt AS, BS, CS.
N QD Q|oV 20
E ¢ do ogdo
‘ 2 00 °99
s VQ G VB’
7|8el 5= ol dEL
oh (Lh

« Al 7|1E0| 5T S0 &4 XO| YR = TRt AFISIK| 2SIt = S,

«B: 2 4 X7t 7|&ot ZAglott] B8 £=7t Z[ch7t EICE = S,

«C2E 84 XUt Z5E MEo|H, 24 Xof ZAgleHX| 42 7|70l
ch = S,

c. 7189 s E7E S, Wl HhE ST o)} S et
B ME a4 Xe 73 At Aol 7139 e S,
o S7Rt o R ma Xeb AeehA] of2 71Ro] ot gl
opebA S, W a4 XS o A7psk d2 71dse] aa Xt
doto] Wheot R vhe £t S7He lojoh,




si2e| | 1, B} iRl 71| ek EAgle] BAsih
L, 7189 F=7t S, uff ¥k &) of o4t S7keHA] gfon
2 0E Ao 7|de 5471 B3AIE B9 Aotk ot

o] 8,90 ) A7) Bl B Pt Bt gk

HEso] dofu= A& Asfish 2 A AsA|olTt,

71, 71A(@)0] Wk Fofl BdEe] HER 7|H(@)9] wEs
& AEh o Wk,

L. A AsAl(O©)= JAl 7271 714(@Q)3 FArete] B
o] 2 F-9lell 718(@) A o= At

H2l v, A AfAO) e 571 539 34
Seol FEe Frh AR A9 A7]= ahe| AL oF
off whah gEbAn A AsA(©)2] 7ol FFe LA &
=t

15 (33 =xney

7|5 7|&
S S 100 L
(P @ & I
- - °
LMEH O Y B9 = 50
42024 . \ % jul
°o MR © I 25
2512 L ES
H'Wé“ﬁk@ 0 S S
SAX MM ®AX IIdel 5=
o] (Lh)

« L Xalim7t glS mel e &&=

« I 71EQ| S=7t OFF =O0KK|H KMol Sul7t ARRPEICE = Z2A sl
@7t AS wel Btg &=

« 12 7129| s=7t HO0MX|H2E Mol Fai7t ARRIXIX| Q4=Ct. = H|ZE
B MEMO©)7F AUS mel g £=

AsAl @2 B4 Xof B Felol| 7183} A= o= Agleir
2 BAA AsfAlolch, AiAl ©2 & X B4 F917F ofd
£ ool 2esi 2 u7gAA AsfAlol.
o HEAA ASA(©)= mae] BA A7 ofd HhE 79
off Agste] B/ F9e) F2E HPAA a7 53A|9
F/3E et
27l v, FAA AsA@)7F Se A= To]w, ToA
S, REg- £5=7F 100(FH 0] ot R Favs 7)o <
s 2o Aelh= ohth. S, o JAv) 713 ofsl] ZejE o
Wk S22 ol S e = AsiAlTE gl
(D)o v A2 AsiA(©)7F A= 73--(I)elct,
©. 71349 5271 S, ) vBAA AsiAl(©)7F S -1
O ¥kg &= 50, AsA7F fle A-9-(1)9] Hke- S 100
o|tt,

16 Al A7F & w7} §Lg Wit ¥he &7} mejxgh
7149] 5= XolA 1S 427t 2L AL AdH A7t A
AfAlo)7] wiZolct,

RHA Al e 77} 7 |2nt SAtstof SA0| 2 2ol
Jjnt FumoR Zesiol SA0| H8S ANBHEE 7IF0l S X

o 20| Z2s| E2H Kol Ful7h HOIX|7| whZo|ct,

7= b
7129| = X0l Malix| A7t QLS et glE wf B &7t 22 100%
sE FEH Motim|el Egut At X|o] 271 MEtt 82 )
7129 S XollM Malix| A7t QLS et gl uf BS £271 22 40%
]

ol

IS XMolid A7t A MaliMo|7| thEol2tuTt MEdt 3%

r

17 © 2% obgdols, vl Ba aa A R 5 5
o] ZA7F Hofsks Aol
@ W& 23F Qo duto] U= 22 3 &0 opddlo]A
7} =g Ao ® Bajsly] wjio|ch,
@ T Al T o) Baeh A waf BTt 50 §lof
R ARty A5S Baba] o2 A7 g
® AsllE v wf wEsH sk AL SUIE 49 obddlol~
7h 2] YRS W] wizoTh

s @) el 7] 9ol 4a7le) Eghd Thde &
= favt 5o Ak

ol

fst

Fog oAl Ale] B~

o]
0344 @244 O©TE 031 g
08F OQuIEY OF+H 05543
@ AMZ @ 2MstoUX] @ 7R E0N @ TEA
® =2 Qlx} Hol B4 @ AM2= 0z
© iz

01® 02@ 03® 0466 050 066
07 08® 09®@ 106 116 12@
13 14® 156 &= 16 EAx 1780
EI

QUAe) 4d Te) Rolct,
@ 914 e] SEB)S ikt FeAE Fo8 TRt
® QAW W] RRC)S AP T AR o] FolH 9lof

flo rlo

I M=o £4

833



@ Az ek} e go

wo sldo|mg 1% AL 24=A0]
EﬂE’J(B)ﬂ' upzZo 2 o]T‘]—_]_J_ AgA]0]
o.

we)(C)7h AR 017
o wjdsol 2552 ol
® BEWAQA) F 2 TP Ao B B4 o]

Tl

st 01%631:}.

L. Akt Ao o] T Bhito] oJ3) QXA 2555 4
oo H|zof A A EEoR ofFTieh,

H227| | 7, T SR AL B 718710 Hlgste] e
olF &7t FIIIAIL 7 Bl A uthi o] i £
2ulo] @olstel B o St o ol F715HA okerh,
weh 54 AL ©, 4 B Qolth
c. 24 Be 1 gl 98 olsstez =4 B olgol:=
o[ 27} ARg-E] 7] ekt

i)
f

(e}

03 @ AL 4% shazlo] Tofsh) gho B T Shatolch,
S ke 2o QXA 2558 4] Baste] olE ek

3

HolsHAIR A7} o141 E A o
ong £ gHtolr}
@ 417 AES] FEOEZ Na'o] AlZ oA A|Z Qo o)
@, Na*e Na* B2 53] 527t 52 Solli] @ %o
2 oAt ol 541 SAKB)] e,
® % Sago] Tolst AT oIS A= C 55
Solnl, 55 549 o2t Na* —K* B2/} ek,

szl @ 57 BB 5= 718710 ute 55t e
EollA] e Zom BAlo] oFak WAl 55 54(C)
° FE /19718 ALY B} e BolA] £O Koz B2

o] o]g3Hz Ao,

of :
2
3. aEY
2 N
@4 \
2 B
J/I.O 1.1 12 13 14

Mz ol 2] (9Hzh
(Lh

\l7}

21
A B2|7h Yojyct HIEQ| £T|7F 2T1YAE AEYL Lo D
=20y £220 DAOHO|C QIS LOfRICt =) E4 240 RfOFRIC

@ 932 Belh7t Aol o Ao ke 0olch, webx]

(= (hel A F7tellA] 2asls dagolct

@ 42 ARSI Were] Hpololm, (el Here] 24

B doleh wlel 39to] 29 o) frnetel 7k 0

=4 —2=20]ck,

SR EDEE TR

g A,

@ 29% Aol W7 & A2 AlmolA] A% Helrh Aol
20 2FEE o] A% HES] AT R A o] B2

U o] Apol7h AR R

=] A9 gel

sl (g s g sEu g ST
\& 4 A& 4 A& 4

B3} gict. WOl BE0h 7o #steint.  FI2fEC

@h (Lh (h (@h

bal
)

(7D AlEe] SHlDt MEET oo s ZOOE Mo B Bt
7t eick

o (L) M7t Eo] BE 22 Aol SXRH0| M oto| s=HCt &7
m=20o|ck,

- (Ch: Bl Saoiat xai71 oto| 5wt 7{e| 27| mj2ol gyl met
0| 72| HHSHX| UL,

< (Bh: ML £O2E RS Co SHMO| X7 oto| sEkrt 7]
20|},

= STl 5 Hlw: Ao| SH

L. (WDellA 87 go] FEGeuns A 5gHe Al
ojn, (thollA HFo] meFo] Ao Wahx] roug Bo| 54
M} A ke vt AL e, (BhellA ABTF s
Reouw Cof Sgdo] ngdolr), ufehs SR FEe
A<B<C {eo|t},

=, (FhellA HE7-9] mef Maprt 79 glone Aol 57l
I 5wt 7P vt @S 7 FEE Boltt,

Hize| | 1, BY| SAelEc Cof 5gHo] ¥ st gon
2 B AEFE Co A Yoy Faes Aot 88
AFL2 Ao Lol AE L7} HECH} EA & °|
Hho & whA U9 = FAtolt)

_(Choll A @ moo] 70| W] ke AL B Sl
oA Qo] FTt A ol AR Bo] ol &=
o} AF Lo A Bo] Urbe 27t A 9] 27 wjiolc) &, HE

H12 53 29| o] 52 ojuitt,

!
N o2

_l




- A s 71270l et lpiEe S5 220| 0|S3ict = E7 St
‘B 55 712700 wat S20| QXA 2552 AN SR = Te
At

- C 8k 712715 71&2 AtiEs Sof 220| 0|Selth =» 55 5

o
+ D: MIZZ Blo] ERE MZRCZ S2Uf MIZE LHZ S0iSelch = M=

LH A5

O A%} B W7 2ol Fi 7]27]of w2t 5do] ol

3tk

4 BHA)o= = Tt k| Tl o] Foisiar,

FE(C)olz 2utA| dafdo] Fhofdict,

2 KA} T FAHB)2 L A URIE ANSSIA] &

& Tl

56 TEO A2 HF D)oz B ouA|7H AR
B2 G o)A} AlzofA AGE Aed2 A2 HiE] 9

3 v,

rol

®
&

olr
(e}

M @

07 v. Na'"—K' gzt Na'S Az uros K'g A o
02 o|FA|7|= A thij o},

c. Na'—K" HIZ= ATPE ARgslo] 271 vpgozn
Na' 7} K*& 2ulsic},

22711 1, BojlA 2l2& Wil Na© 5wt Z7lstgon
2 Na'—K" #zo] 9Js] Na'2 glxs otzog K'e g
EE HRE O R ol 53l9SS & 4 Qlrk wEkA] BejlA] gl
£ QRO K" = 271519 Aot}

0 wrgol Tig
(h ol=t A2 (LY 8F) (CUR=R e

HEL7 1 @ helde & H7Iste] 718 Eafsiez 7}
2ol Tk efRit.
@ (b olet 282l 714 23f vkgolnz U whgoltt, o]
o 2182 kg2 oUAI7} AAdE 9] ofuA|Ee} A, webA
(ZDellA whs- ZI3gel] uhe oluA] Hshk= (e} th=c,
® Ba7F k& wjo] B4t ovAl= A+Colal, a4} gls
o] g3} ol i A= B+Coltt, wheha adr) ghe o] 84
s} oyl aa7) ghe mEY B— AR 2t}
® (e &< vkeolnz AT ofuA g2 jig=0] A=

e} A,

09 . A3 I3 TolAs vhSo] dojux] gromz A7t

o] AufsteietE: 7|14 9] sl WsHA] ¢l AstA R-x]H o,

L. A MoflAE Higo] dojeoma (Zhet (Lh7t gl lelok

A0 7152 3 4 9l AEA} Hrhe 2 o 4 g,
15]

szl =AY Woli (DS 73 g wkgo) o]

o

L

.2

A
3, A VoM (DB 7HARS whs whgo] ol else
olg B3l (Phi Bl AT Bz QA (Wi o] oFh FEa

[e] A<
= AS Y Utk

T4 A9HBO) 2%
&L 7o) et

B

I
I
|
|
I
I
|
0 2 4 6 8 10 0

3 30 °CY o
! . o L BC °
10 20 30 40 50 MO‘ c
pH egec) ¥ W 4
74 A= pH 0~401A4 = =
A7

S, POl B4 AL of pH 0~42] ¥9lolA B42 Ueh
31, fid B oF pH 4 olAollA] 242 Uehiitt, %, pH 6]
A Tk B 885 fd Ak 248811 Halt,

£, 30°C ofstel i 2wrt feoluss fie] AR 57}
aieh, Wb 30 °C olstol At L5/ Fobdss 7]
=7 2 ATl W] AT 2L & 4= olrk

I M=o £4

835



27| L, fid A9} Bl BT 40 °CY iRt} 30 °C 16 Na' szl d3o] AL Ywrt =y K Sel 3

o] ), o] ABF Yt v}, o= Na'—K* #3527} Na'*& 5@
FuREo R K' e HYT QM0 R 0] 5A]7]7] uholc,

12 1. ODhollA Aol 71 &) st AL 7hed o] 27} 55 240] Zofste Na* —K* BT} 55 7127|2 742

S/ A EAo] 71 57 wjoelT), 2 527} SR Z0|M 52 ZoZ 0|2 0ISAI7|7| H2o|ct,

L A Folle ) A Eollshe el 7hEgo]|2r) Q) 71 B

o, gy o|Ag] FAEL thildo|r) Tzl o Hof n—q ormto| 0|2 2x7} é—n_—spﬂ SASE TS 58 28, | o

%klilﬂi 71—7\]_1_ —gs—o]tﬂ 7}%—31]0]&_4 ?C]xﬂ ;}_7]- t‘ﬂ—s]_oq Na'—K'" Ho s 7|87| H3in} ozt X|of 2741 Medt 2

77158 3 4 gick webd 29 ES Yow sals i e | BRESM FISE MR SE S5 | o,

7} BolE)A] go} Abart WAlSA] gro B 7 Eo] Flo] s
7] eke Aole,

HiEe| | ©, o] AN FhEElol s 9)o] thE Fao] 24
pHE o 5= gi},

-

= 590 BRele] 24 2919 T2 WsHIA 7140 24
e

Z10] = A5k A0] = ol x|H Hk-2-
13 7. 718 st AR o) o) 527k ol G2 7[ale] =57} S0kl Xal Fapt ZASHKE O

S7 Wit Sl AY mef vk == 1.00]4, B°

< 7o) S} EOME Rall Fab7t ZASHR| okec
o] HkS &rl 0 50|HR §4 XO] = AL B 2ujele
of 2 o)}, A 71E i
L. S, Al gho] 9hS &1 B wjo] 2ujel AL fik X TS e SOFRR Om O el St oA SR | 100,
9] F&7} 2uf0]7] o]t sRA|RE T2 FFo] mAof gt AT ©2) M3h Bt = ot JHK[DH A MaEt A 50 %
H}QO]EE A9l BY uf 2443} ofufz] 9] 27 2
4 X9 =7t BY ‘IH S, wj7} S, Y wjEct HP& &
7} ““PEE} o1& Fofl aa -7 BAY k2 S, wi7) S, ¢
EHEE]— U]-]q____ 7/_\]—% 9»1]\]‘4— % Aa] Ra _'E_;\'“ 99Z~ 1012

01® 02® 03® 04 05©@ 06@

Xm0 2 Rejol 7143t s o2 Aok
14 . o 28 il 71 el 7@ 08® 09@ 100 MO

A Aok,
L @ faet 70| Zge Aefolnz 7| B

o|c}, 01 (335) =xey
size| e, A ASAX)e B B4 F-9lel APst ATP7H gshelof o Na'—K'#=
. 1o = - 5 2 9lAto] Na" —K* off ol K * 2747t
o] Ad] ek H| A& L 3} HO c o
o] 7|4 l A3s1A] Z5H| fﬁ‘:} | Ojl)‘ﬁ AefAl= 24 74 HEo) 151l Na o4 2 ol
7} obd E40] ThE F9loll Adsto] 24 w919 9Al x2S 377H ToIM [ 2 015

gt

15 A% Alzoh A7) Az selae A2 che Ajge

&7del qlof ole e = e < = Tk

K %

U AU R BUSKAS 0 0 P o] 2 4 :
ek, o1& Fa) shehalo] g ol wAEle] gl Hlo] ohjet o,

2 g

é

Alzt

A 71E B Na®—K* HZoll o3 [ 2ct [0l 012 &7 &7 RAEI2E O] AL
. - ofl 243 TollAf I 2 olgateh = X 2 40 £l ol n, Y 12 40

HiEStel 42 SictiiE REM0| ZHEITS 8 MESH 2 | 100% ol H3to|ct

MiZge| S48 BiTiiTo| olSsictatngt Mast 32 50%

036 T



Metx| 24

() Aol 23 ol 91 vk Fakkict,

(L) A3 AxollA Y 1] 58 0] wsjo|r},

(©) IolAE K 9] ofo] 715}, TolHt Na' o] ool

olN
N
g
pou)
o
il

7. Na®—K" o] ofg) 13} [9] o] 5= A7t A==
2 ARl ofsl o) 1 The Sshe Aol dojdt

L. Na"—K" #xzof oJaf Na™2 377k, K" 2747} o5t
O2 [HO [ o2 $=rF woMA|aL, 11 23 &2 4ol 9
3 ToM T2 ofsstA "rt, Wb Y= 1] 89 wof |
Sfolt,

©. I9] ATPE 7l Na' —K " o] ©J5) Na'2
[oA T2, K'2 TolAl 12 o3t weba ToflAe= K 9
Fol, TellAl= Na' 9] eFo] F7eic,

szl 1. A o Ad @A 99 4% AES BE $1
F AZY R} F7H5H AHRSH@)T B4 (©)°] Hop
2 IgAA)] UFl AR AEE AYAB)OE $AE Tl
wisjolck, wlebs A §o) A) rt Brck ek

L.V, 1) o] AEY] §42(©) 08T 20 HFHA)E
yhuact =ik

03

x| 2

@) AIZ YA kool @ o)F &2k £,Y Wt £,
w sk whac),

TAE ¥ 5] AL oF 5] ALE ol 4] S Holo]
o % A0 W @) o] £w7) 00l3, = A7} A
of utet @9 o] S} ST B A7k QY 2L
O @] o) 47} B ol F715HA] Stk E (helA] A
o3} vre] 57k X2 2ok x| @9 ool Yofute
2 @9] o5 WAL hehul o] Folahiz 57 gHtolc

7, &40 ol B2 gl Sk Tast e st
u o] ghelgict,

©. (Pl £, v o) 18717t £, 9wk 2B 4,9
we] B2 @ ol 4%} 1,2 ek whach

HER| L AbaE XA A Baste] o] S T 3
AR R A|mBES B3] of5ih, ke AlESRS B Akl

o
o1 WAL B @9 o WA(EA SN char,

ﬂJIO r

04 (LL)=2xeN

2

HE
Mmat N o o

© o
o 00g ® ©

S tind
ATP GO ADP | | (80l oy -

o 09 &8 24 JUEes

Oh s5+%

ajgiatal 2o, ATPC!
LZ)) AIg = 5§ 44

(Lh HIZel sz
Lgo] MZOLat 315104 HIE 8
02 23 B8] = HIEQ| BIZ

Meix] £
A, Zhell oJaff Edo] F= 7|87 whe} o] 53k
Sk 712712 71Ed
© OHY A AZ 55 AAE A2shd B4 0|50l
oA Elt,
XK. (Dol &5t 24 oFo] ShsAH A|xzute] EH o]

ANF o2 gagiet. 5

it

(b sherao] golska ATPE AHGSHEE % o],
(Whe 2ol Almaiat g3fste] AE Yom BAS Hujsta
2 AZ9| vhol,

L. 5 750D ATPE A3, ATP= Al 350 9
3l whEofRin), webd Al S ASAIE A=lsh 55 &

(Dol 2lgt =4 olFo] AT},

HELI 1. 5F FEODS oAUAE A8t 22& As
oM AskER Tk 71E71E S ol Al7lE Aotk

©, Az HiE()olMs e who] Al=ua) A B A
322] HjEo] o3t 23 ol Fo] ZRBAIE AlEute] A o] o

AH oz Z7Ni,

I M=o £4

837



038

o
(3]
{a] =]
[a] =]

=X 24

TI

T e F,
e X Ja2a
g 8IS 2,
ey |28
- ‘ S 9| EHAY3} ofjLez|
0 A7tole Hg ol xIg
; whel 245t
@ oluia] (Lh
MEHX| 2
A B A9 7AYot} X
(©) &4 A%} B} B 912 o) S48} o A= X — Y

MEHZLY — 28] Hhgl M mek e,
X, X — YOI uhgelA] wigde fid A7} 9IS Ut gl
LEEERE

A A7 QS 1 BAE oA (helA X Y 2 o)
Wiow wAE oux| Agol, a4 Brl Q8 u) B4} o
Y= (WA Y7h Z2 2 o galow HAE ouix) sielo]
o}, Wehd fa At Brh % 9Le o 343} ol X
Yol 4holA7L Y — 7] gl rrt Ar,

BiEew|| . A Ax B X7 B YR H 1o w
s ma Ak Xo} Agelol g gy wahy wh
Ag] 7)8& Xolt},
©, 9Hgle Whe BT} Al Ee oux| Hololw, FaT} UG

wje} gle W 1 2717} 2k,

() O 740 T4 B0l Ak
L) ©2 54 7|1 E3A ol

X, ol whe-o] B3t ofuixl= 1,9 W7 £, T At

AT

1. BA7E Hefshe St HhgellA] 7R A= ek,
QL Azte] 252 5w} astnE aao] 24 9o
Aohe 7ot

L 2710 ©9) Sk gl 71A@)9 Swrk 7
4TS ©9 Burk FIsle] W Ao AdE FEsE,
© W ATl Mok g Edolth E @S W 2719
SE7k 7L 710@)Y SR HaEeE gasng
a7 BEAl,

@ ol 9 ofueol

At
(©) 7D BollAl =ato] ko2 Haw)i whgo] o]
7] koret,

& opmglo] o] 7)ol

©. AcJAl ool 2§l BRG] ol ghgron AdjA] B3
of o3 5ol Qo Bl & 4= 9k BelAl of
o]9H §o4S Wol e ] o] ehgong ko] o
o= BaleA Aok o 4 olr

HIEL7| 1 1, B350 Q= opd

Ho| Aat 7|89 2-87]5 e HAjol] ALsHe Aol

@37 CcY
O 15°Cyu

o o

MEHX| S
Q) OB 74 Bl dgolct.
©) @2 37 °CY wj2] 7]9] = Wsfo|c,
© oA A9l = QY W7 ©Y wct .

X 52 Aol 292 F #40) AYER Repine
7]’T =3l ;Ao
L (WelA ¢ wf 7189 w27t O HiEc O wizt ¥
th o= OY HEe QY w7} vhso] EstA dojt7] )
o, Alte] a4 B2 37 °CY w7t 15 °CY ot 2
5] dojupEE @2 37 °C, ©-2 15 °CY wje] 7|149] 5=
Hstolct,
©. Ae 522718 SdAold 914 O W7 ©Y wiEe
Pl 52 A1} 2 kel Gt s

27|l v, B4} oflux|e 71E9 s=ek WAglol ¥F RS A aa-71E BRHAI(A)7F B el
Gy BE7] wizolt.
HERI3)



A@T A2t D A7ro] WskA] $kS Zlojtt Alsizt D
:jzA BIC= Blmetel ohlelol el o) £

19 A7 7129 FEr} 2S4S Wk S} we)
L of
= BA

ES

Bi2e7 1 1, AJET Ao A ofueo] o] Ahge] ofs)
o] dfo g Haglma Hebao] Mzto] F# 2| ALk AR
opuldlo] o] 2|2 pHi= 79l8] Al@e Di= AMg Aol H 2 4]
#3 DollAi ofzlglo] o] 2hgo] oJAE|o] M7 Wl Liet
A 9k Aolth,

M| A

() Ax X9] B4 o] A3t 4= gl

X, 54 X7F Hofsts §ES-9 243} ov A= ot @
X, A9 o] WokAH (el @+= gt

g Tl Addste] 71do] B4 F-9jol 2
= 472 AsiAlolct,
L. 243t oAz 7o) AdER He ukeol &
ofub= H| Bagl Ao oux]o|EE @o]t},
e, 73A AsAlA)= 273t oflux|e] A7]ef Fe mAA &
ooz A9| o] oA (oM @= WshA] Qar Ui,

MEHR| 5*4
B MelHQ] 27] ¥k £=2 Lfehdl Flolch,
MC’M 2R Ko

X Ak
¥, S, 1 ©oflA

o] gk 10t

1£cH =t

A, AE 13 T2 AFA] A7 93 4 XO] S =7t o) 19
2dfo| B2 7] 40| Fert FE o) 27] Wk £ o] 19] 2
Hj Aoleh, wheAl @2 A I, ©- A3 IoA9 27] ¥t
& S5 UeRd Zloj
B2 L ©2 A ToAe] 27] BRg &=olth, ©olA
71389] st F5] oA AsiAl A7F qloj= Als Avt=
AReprlet, BAA AsiAls 71830 27t FARste] 7] E et A
Aoz g0 Z Fojof Ao my 78S B4 Felol 2
x| FokA st mao 285 WefsteR 7|A e st 5
3] FOoAH A8l Ayt ARG, whEba] A= FAA A8
Aok,
A o ©ollA 27] ¥hg Hrerf S7lshL QlouE -

718 BIAIE PR > At ok mEbA 'a X &
e aa 7| B9 fEYg H gong 5 o OA

N LS C
Shxe 3 a o @ Luc

I M=o £4

039



040

] umss

e el A 1085

O Ze 0 55t ® ATP 0 2z4} O Lot

O O|MEL Bt @ TCA 32

TN X @2 x@O0M@WO 2A: 7 B:otAo] 2zt C: Q|

“4, D:ysl 3MOE@x @ x @O 4 (1) 7|E& (2) L}
3) LH2t (4) 7|17 5 A:siY obF, B: mREAe| AtE C:

TCA 3|2, D: M5t

oIS}

1wy 5 55 49 AT S olaf gl

(2) WAUAE F=sfe] olaks} ehae} B Eugrom 45t
= (b BROI), Ere ot olis) Bas B,
o] Iyl A] W o UX|E ol §5te] ATPE SAsh (L
Al &,
(3) DL
she WAl R, A BHELDS Lego] 53} ouxS
o] B8t o 4|2 AeksH Bolct,

@) BIHACDE AZAAA Lofudrh Az SHLD Y 5 9
& B A, 1eate] Alsh 9 TCA szt u&%za
o} 714, Ak} QlAksH= mlEEelo} oA Yofidet,

SloUA|E o] 218t ofuf ] Fej= A4
ATP

2 vEZseoR= oukC)7 WuHD)Q] 251} o), ojat
I} Juke ut xjo] Z7HB)S Fal EelEo] 9o, Yyt o1&
< 7IRAA)E A At

3 (W EEsejoks ojulat i) 25 ol

(@) viEREzel Yok ekmow M Solrl 28 729
Sel2EkE YA

3 vjEE=elo} are] A%}
olet,

W) MEEEeloks §7120] A4 St o X% A 5o
AHEEE oulX) Gejel ATPR ARSH: Al 47 1%01 .}
eh T8 A} o] oui XS Bo] Anlshe Al

Selob} o] Sof gick.

At ATP ¢4 a7t

oE

4 DNA, 2]5s5 TCA 3|2o] Fosl= fak nEZE
ot 71|, ZAxp e ad, ATP 3 fae vEI=eor )

atol] At

5 = zge weyn 0o i

50 S ABstete] oluxE
%a]t_ rmgi, EH% HH(A), =7

HAte] A1eKB) % TCA

" ghel 2a 135

Qm=z=i 82 ©2 O0ooNMsELr 63 04
01 OsEidE  OATP

TMHOEROE X 2 (1) (7)) M=ZE (L) njE2=aot 71"
(20 @ NADH, © CO,, ® OIME CoA 3 (1) 7|2 (2) OM|
ECAQOEHN OEr2@WI7IE4E  4(U1)BC
20203011 5010, (Fh@E) ATP &8 &4

1 )8 TP ATPE Ansle ool AAeke o2

JESEF 4= Qi) dldt Ao 2 18AY ATP 284}
g awslo] T 2lto @ WsE F, T 2Qlto] |2
A} 28AR Baf A ATP 48415 A3t

@ 35 TN EEGo] HaE u) Bk o] HgOR
H'3}h 847t 7192 2e Hold e, B ke 2id
%I NAD "7} H' 3 142 wo} NADH= $hlslch,

@) S TPgAE Aart ALgEA) Fon, 654 BhgESl
Ewo] 3ekk BBl WRHAL 2HAR HaH|nE ol
Sk e et

>~

2 (1) YFEAL AEAo|A nERE o} 7|AR Soj7} A
ShE webA (Phe Al2E, (e nEZ=eol 7)ok

(2) TFEAL CO,©) H&ata H' 7 AAE olom =
Aa A9} Z3lele] ol CoA(®)7} =i, NAD 7} HY 3t

ARE ol NADH(O) = SHi ),

3 (1), 2 TCA 32 njgZcajo} 7] o|A ojupn, of
AE CoA7} Fehih ad, e G40 2Hg-0 7 4kStE = 7}
Zo|c}.

(3) oAt} g Hehit MOH o]} grebat Hkgo g HREE)
o, H' 3} H2hs g 72 ol A
HolA 2tk

(4) TCA 3]20 4= 55k 3ighzo] 4vkh Si3HE= Hls 7Hy
oM 71 & Atet= ATP7F s




4 (1) EERt a4t 2hgely g 5 P?__-—Oi—ﬁ} wetA] 6
B4 SRR A|EE24te] 5ERA: SjMER SAIB)<t 58
4 3l3HEo] 48k SRR R B oA (C)ollA] EPEJ*J ooy By
g3t

(2) ot" CoA 1227} TCA 3|22 Axd CO, 284},
NADH 354, FADH, 124, ATP 1227} A4 %},

5 ) A= AdA A Ao} 2 =841 O,(@)olck

2) AR A AollA] B2 oA S o]gste] H o] nEE

Egjo} 71AhA B Ale] IR FF fEEEE HY

e U ARl FZHIDOIAE 71 (Lol A e .

3) H'e] 5= 71 &7]0f et ATP 34 a©)F S H'
o] ghitel W) ATP7} g4 H T,

13 2<] g

032 064 ©28 031

0557 038

10202 028 200 ESs= (L) XY (o) Sz

1 slw 353 TCA sl=olx 712 52 A4z 27}
2ATP7} 447, 4814 <45z 10NADHS} 2FADH,

25E Ho 28ATP(=10x 2.5ATP+2x 1.5ATP)7} A4
F},

2 (b: gom Hide] BT /A olgHER BotE,
(W ZEAET Ao R Bafso] 58 /1A% ofguus
A, (e ofaliaro s Balslo 5.5 714 ol §HnE @
o],

=)
qz ¢ H6Z~MITE

= 1) 100 2 (7h 3 (@D 4 (1) X (20O @) x

@) x (50 ®)O

#2100 2@h  37ELEME 40O
2)x @)% @O (®6) x (6O

#w3 1000606 6We 2@ 3IMX
(2) x (3) x (4O (B0 .) O

HE4) 10D MOISZTHLY) 7 2420,) 31O

(200 @) O (@) x (5) x

1)-1 Ghi g 3, (b wisuake) 4l (ch TCA
8=, (2hiz A8Ha Qksloln, Aol clojis Ul o)
& B Chelet,

1)-2 Ah27} glolw Al
4,1-1-1_,] /\}Eo] J’]EH/\]' d\_
2 (L, (D), (@) 3L A%

A s Chele s
7t gk uf jER S elolz Sof
2=,

1)-3 g 2D, slFEAke) sk 2 TCA 3|2(che]
A 444 NADH®} FADH, = Toluf#] A5 7H4 1 gle
o 10| z] ARjoll A HEE oS o8t Aksk Qliks)
@ A 7H W& ko] ATP7F A4 Et

1)-4 (1) AE EFolAE 8l o] TCA Slzwrt wx
oJolutl, (hi= alig 24, (Fhi= TCA sz,
(2) FD~@Ehe 2% BAAolnR Gt 8%, Aol
FARe T oln], Tl e Lol pHe) oJakg W), u}
eh fiao] Fu) Agow 2AHE (h~(EHhe B Lxe}
pHo| gke yrert,
(3) W|5E4T0] AsHLp) @ TCA 3|2(cho] Tofshs Tk
ulEEseol 7]do)] EAfsl, Akska Q1AkEEho] Hofsh
Adk nEEEo} Ujate] ZAfsi,
(4) g AN TCA B|=(hol o] ATP e 7)o
A3k 9 QW717h ADPR FgrEozu] otz 4
= Qs
(5) (B AHE1A QUAksjol] AHsbA Q1AHSlo]x) NADHE}
FADI,2%e] 925 nojux] Ak A1 He 342 721
9 B0 Ao ARt b ALY QS A
25 427191 Aka7} glojof Waysnt,
© A2 5 ol ZEFE oltish o Ak, A
22 SelEn, 2ege] oyxs ATPe) 55} ouxe} o
2 agEc, ujeb Eero] AE 55 4 7 (h~(Ehe
W 713 $a5] ARSElE o4k} kol o] AAEL ATP
7} i},

2)-1 Ewo] T 224k 2 B (Dol 2ATP
2)-2 (PolH @44 ho] 2go2 NAD'7F NADH=Z
FEct

2)-3 (‘—/Hoﬂ/ﬂ as .4 %—Oi 7]2]0“ 7:]51_H \j

ol
ADPE gslo] ATP7} g4t ol2jak ATP 34 wg
2 714 4% QAbstela st

041



042

2)-4 (1) =T 15827} ofe] TA|Q] 93-S AA m|ZBAL
28R o= 2gS aid 2hgoletar st
@) 3l 2] FH~(thie 25 AlZ oA dojdrt,
(3) 6EtA 3RSl 2ETS AR 9 Bl BF 3uh
SIHEQ] TFEA 284S A5 AR Z3E7] uiE
Bl Tgol| A= ofakst vhAE WEER] okt
@) 3G Tl A= Abar AREER] ghect,
(5) Errdo] It 2215k0 2 == (7hoflA] ATP 2847} &<l
wo] o qx|7} dhe 2914k AT wheba] 1824 ol ||
¥ o] gt 2Q1ikE ot At
(6) 2= 1547} 3l & A of, WA ATP 2847} 41
% % NADH 282} ATP 42271 A/g et ke sl 2+
AR 2= NADH 2829 ATP 28217} A€t

3)-1 NADH= Q, ©, @, @A #7 4/4d=i, FADH,
= @oflA BdE.

3)-2 584 SRRl 484 YRR HE @94 714 2F
QLkslz ATP7} ghgsict,

3)-3 (1) 9| FHALS] 413} B TCA 3|2 7 nEZEe o}
71 A Lofdet,
@) okAE CoAolA otME7l= |aE 27) 7HAaL gleuz,
ot CoA 1247} TCA 3|25 AXH o1t} ghax 224
7h s
(8) HFEAF 1247 w24k 418k 9l TCA 3|25 A o]
Ake} eta2 BajElw NADH 4824, FADH, 184}, ATP
L&A A3t
@) Q. ©, @A BiF i 7f shupy Sojes e 2
AbuEgo] dofut ojiks} gt W E 7] wZoltt,
(5) Ol ot CoA= CoA7} HojA LA SAOME
Ak Agtste] AlE2ATo] )
(6) obxld CoA7H TCA 3]Zof|A Akat= A, 7443 S| of
Uz 9] AR} W& E o] NADH FADH, o #14¥c},

4)-1 vl=zEejolold H o] ATP 3H4 548 B3 o 4
o] FbelN 714 SaEmA ATP7L FAHER (h o
Aol 371, (b 71olet,

4)-2 NADHY FADH,7} Ag3t Zzke )& nj=Z=eo}
Walell Q= AR AGAE whet ol5sto] HEH o= 4H4x(0,)
of Mgt} webA NADHY FADH,7} deat Zxke )<
2% - 8A= AEA(O,)0] T

4)-3 (1) NADH7} st mofy 2] A2k AR} dgA oA
AxF REA ] 4b5t 2h JES- 0.7 o] FsHHA oUAE 2gH
=3ttt webad] NADH7F Ageh WA= Az ADAE AA|
HA] of| 7] g=5E0] A} drobxict,

(2) AAZE A2 AgAE AX= ¢t BES AUAE of-gst
o] AR Az} Sub= H' & njEZseo} 7|4 (oA o A
o] FLHLR 55 &3,

(3) PlEZ=gor Y-S AR 4" H' 2 5= 71&7]o u}
g o Ao] F7H7he] HYo] ATP 34 245 53 nje2=
glot 71-(WhE gikd f ATP7} sgdct,

@) "9 Ato] Z7Hhe] HY kvt &1, nEZE=e]o} 714
(hel H' &7t @e o skst A7t dojdtt, wpeba (7))
o] pH7} (Whe] pHE W& uff 3tak Aol 23] ATP7} 3
/gt

(5) NADH:= FADH, 2t} ofu#] 4=%0] =t} NADH 1&2
ARHE = oF 2 5ATP7}, FADH, 15425 /= oF 1 5ATP
7+ /g€t

18 E~121%
o
01® 02®@ 036G 04 ® 05® 06 ®
07c 08® 09@ 10@ 11sfdzE=x 120
136 14® 15@® 16® 17@ 18.,c
19 @
01 (53) =x&s
YOI 4B M 50 WSS
ofjufz] F4 o A gE
S g\ olLix]
7T N o ATPoll %43}
yEge - gL gz
wee (/7 T
= 3 O\ O]
(CO,+H.0) CO,+H.0
) (Lh— HE 220
R ME 2 E S
9712 PA(EE AR) 9712 Bl RR)  C°

7L D R, (e Al Tgeln Fhe el
R AE S5O NkeE = AR

L. FRAODAA Holu Al 2] gle) oAz gt
e

c. AlE SF(W)oIAM 2= o] di= ATPe] 3fgt
LA FEl2 AFE AT S5 = A B T HdR AR
2ol AR,




02 3%
[= =]

25 24

7)2) LHot Q|ot

2 ] l

|
—

o= DNA, T

el24 TCA

320 2ofste
O|ER2C2(0f ol b ML),

ATP &4 54 S0|Q)ct,

O|EZEe2|O} Q|
DH]. LHU}O] ZM
B0 Ciuialn} o)
TCT ¢

x|alo|ct
Z& FolQlLk

L. B nEZ=gjof yupeln, njEZEe|o} iuoll= A}

HEAF ek,

€. C vmasejop jutoln], Slute] F4ie T <l
Ao]e,

M2l 1, Ak plERselop /o],

03 vlEgseloks oula) yate] 259t 2olu, 2tz v
uf Ajo]o] F7he 9f Alo] FXE, jef Q1S 7] oleta gt
Yake otz o 2 A Sol7f FE2R LRe] AT AeRE AT
o} Yuatelis Az} A mael ATP 3H 547} 9lo] AkA
Qlrtste] ot ATP g4go] dofut, 7]doll= DNA, 2]k,
TCA 3|20 #ofoh= B4t T

27|l ® ATP 3 B el gloh

04 © Az sZA EEge ald 2 — w2t Alg)
% TCA 3|2 — AlSh QUIRIE AR olilsh ghie) Z2 ¢
s] Zsfer.

H2Lrl O AlEZ 552 2T 22 {7
UAIE S8k ol
@ 35 2 Ao A dojutar, weEA o] 4kt 8l TCA
32 nEZELol 7| ™A, Alek QAtShe mlEFEEEof
Uit A dofutt,
® Ered 1A= *ﬂ Ao A sl Tl ofsf uFEAL 24
AR el el M FEAR A7) Qle T njEEERoRR 5o
7} otAd CoAR *Pﬁ} T TCA 2|29} Atebs Qlileks 7|
A olxte} gkl F2 o3| el
@ AFe3] Qilslol A S HFH o2 s8-8k Akt gl
A2 Al A o AAf BF0] AAE o] ATP o] dof
Uz ko NADHS} FADH, 25 NAD ¢ FAD7} A
A7) ekt webA TCA 3|29 NAD ¢t FAD7} 35
Al ghob TCA 32k S}, Ata glole as= I
s g ol

&2 Algfsto] o

05 . v AlE 304 O $4H" +e )E Wot HOR
Y, Ty 2aH e )E 9l CO,2 Akl

2|, AE SFoA] TEe] ojux= ATPS 315}
oo} A7 Aglect = ZTglo] AAE oo AR}
ATP9] g3} o] 2 gk,

=8 24

[06~07] (3%

sy 2golME Z2C,)  TCA &2t ojgzce(op
22P7H TRBAKC,) 28 TIHolM A
2tz gapgict

et ok 0,

on

CO: l CO. H.O
> ™ > b

s ool 2ATP, TCA 220 2ATP, Ata Ql4kztolM
2|0 28 ATP 7t A§AJ%Ic

B8 27 s 3y, w214 A8} Ul TCA 3]
=, wﬁ QAR A HAE R 4 gtk (e mEg
LA} SR8k 28 A2 Balsis s Thgolct o9 1A
o4 AHE BT HA] nERE oLz Sol7k obid CoAR
AlstEl 3 TCA 8]z} Al8h4] QlAIBHE AX CO,9 H,02
9ds] BeEic), meb (P TCA 32, (i A Qi
sfoltt.

07 c. =% 1847 g B3Pl 2ATP, TCA 3
2hoA 2ATP, 43H4 Q1ABHeho A 2o 28ATP7H A
A=t aebs Oh~(}h) F ATPE 714 wo] A= tH
£ (tholtt,

Hizel| . S AHCPeIE 6o sheieel TEY 13
A7} 38kA sfalEel w2 HAF 2BAlE HajEng CO,7L W
£7) gher), uebd grebt Bav} Sgeta) o,

L. TCA |2(he vjEaEelo} 7|40 g 540 240
ofs} gt

08 @ o FoHE 447k ARgEIA Fo B 447t 9]
ol 1t

@ % oA anel AgoR sAe] AP U
717} ADPZ AdEo] ATP7} &= 713 =5 45t
Qofiiel,

@ =L S oA WFEALOR Boje F T EA
Ab8HH TCA 312, AlBHS] QLALSHS 717 0|48} Bl B2
eas] Bahect, wetd s 29 TCA S=uct ) 3
At

043



044

® ZEG 18 6719 Baz PAET, JEEAF 1EAE
37e] ehaz AT, webd s BN TG 184S 7
ASHe B B Sl EAR QA1 S FAISHE Bhi gk

szerl) @ S oI EEG 18 ATP 2842 4
mafo] g 201410 2 BstE, T 2914k0] WRHAL 2%
2z BajEHa NADH 28219} 714 422 olaksle ATP 4
w7} e,

Ao}, ag Tl
o H' 2 A7) e
AD+7} H'37 AxE o} NADHZ

ngq

B el o) 2gol ofg 714 4 QAR
ATP7} g4},

7| L, S TOIAE Ak LR EIR] grome Ak

7h glolt= ofite,

10

{a] =]
al=

=X 24

EECOl 2742] AAHITH A
5101 2t} 2Q14t0] £l 2HY

E}'/\/\ j}:_/‘\_ol 7:'}%0; NADH
T KIMEID 71% A2 OlAIELE

15}
=]
10

- 2TCT ©

2 ATP 28217t A28|Ct ATP7t AHME|Q§
T 099" 000
h P oz
339999 — 99999 (05)
gt P P (Lh
Cp e} 2014} 3 'J,P u.'| '_‘
(o)
7. Uhe 2=l 2709 14|7E dtete] b 2914te] &

£ o, 271¢] J4k7l= ATP 2844e] 2all2 dojx A
ojt}, wtzbA| (Z7hefAl= ATP 2827} 4mHc),
C, XEg 1B} 02 BA 28 AR RafjEle
oA dojdtt,
BRI, (UhollA] '
L UEER] et

3 L Al

o] WEPF Lo n R |15} B

AHgo R olils ghas Waeta HY
I arofuA] ks oA 2aa A(CoA)St Aste] oA
g CoA7} g}, o) W&d H' 3} 310 %] Zxk= NAD o
AgrElo] NADH7E A4 Ech NADHE njEzs o} yate]
A2 A A of| el A] AAks st NAD & At
CIEEED (71 olAtst EEA(CO,) (L) NADH, (L= Atshs QlAtsit

11 slzBae a9

TIlE|= MK MEA | 20X HXLE NSk &S st
M 7= Y&
(Zhet (Lhel ol5=t (Lhel defs 25 7 M&tt 22 100 %
(7Dt (Lhel o|S8H 27| £ E= 40%

12 © A=Al g 39S Fo) AR TZR A

7} 918 W SEEESlel 72 fo]7t oIE CoAZ st

TCA 325 Az,

©@ n|EZEgo} 7|A &2 o7t m|RHALS o]AlS} EkAE HE

s 2ah Aok A5t} opiE CoAt Hink, ey w2y

Aol opAIE CoAzE she 3ol A Bkt kgl douit,

@ TCA 3|20l Ppd Ah0] AHgo 2 WhgERNE H'

I A EE e Eea HJ o] dojur, 71 A3 NADH®}

FADH, 7} At}

® TCA 3|2ojA 418} ghel Hhgo] Uofut opAlEd CoAe] A

73l o} ol #19] AF7F NADHSF FADH, o A%,
HE227| 1 Q) TSEEAF 18227} obAE CoAR 4Kl & TCA

B)2g AW 714 55 QAR ATP 187 44Hc)

T

13 (L) 2xey
e ptensal EECVE
Q C A
> NADH +H"
CoA" (7 otEl CoA
CoA
_

© 000000 r=2n
NAD*

SHOMEL 00@

H*+ NADH <~
©\ . NADH +H"

NAD™] © TCA sein

512 FEEES) e
;‘Eﬁ ERERS) ° (NAD*

= ® NADH +H*
ADP
FADH}/—\ > R
FAD  4eta ATE- — 71 &2 QAkstz /A

sl
TCA 3|2= n|g2calof 7|2lofA Lojutt.
. EIERAL SAT} RIREH= T ), ©), @

CERA SATAESIEEAL G, 6, @, @, ®
< 71 2F QM AojLE T @

@ TIREALe olioh g YEsh HI3h A o
4 ACoA)9t Agste] obilE CoAZL ek, by (Fhi

oww CoAoltt.

@ TCA Sol4 714 45 ikl ATP7h 4=,

® TCA 32t vz Eelo} 7 8o)4 oyt

@ Yekat Eavh AgShA olsh Bt YEEEE s S

7} Eolett, kA gl a4t Ak dAE O, ©, @
olct,
HE2| 1 B AKA Qlxksl= NADHS FADH, 9| ofu 2|2

HE ATPE $4dst= dpgolt}, aREAF 18A7F ofAE
CoA& A3k 3 TCA 325 Az E3)j=]W NADH 45'_1}54
FADH, 1847} A€t whebA Ashs 1Akstol A &
11.5ATP(=4 x25ATP+1x 1.5ATP)7} A=},




14 (33
(=]

25 24

It 8120] oiLil CO,7H 43
284 BRI £|22 EtA 471 ZOjECE
OMIE CoA| 64 SERE | Ega
31512 nigs) - -
v g HS
4EA 7 X 0
1o 2somiEs| | A2
e @) O
©

a1 4 g0l ojutes

ADH“ FADH,7t

JEIL,

Q,
o
o
oz 'Z am

r

7. AEZAR 684 SRjHEO|IL, © IHgollA] Bkl ¥hgo]
dojupE e A= 58 SghEolth & Br} 48 SRS R H
£ O oA geril vhgo] o] ko B B 4%tA 5}
ol

H227|1 1, TCA 3&2o|4 ATP: 58k 3jHE(A)o] 48
4 3RIEB)E El= IAollA] ABAgHTt,

c. © IolA= D vhgo] doju NADHZF A4 =],
FADH,= 4% 3I3HE9] B7F & of2 4%kA SMEE Hi=
Q@ 2HgollA At

15 (L2) 25124

NADH7F M5t Doflui2] MK Xzt QUbi2| At 319 81202 o]
510141 O|Li2|Z 234 up23tct - NADH 7H M2s Hate @of 9)
o
2

2, =
Bt (ol QS i olluiz] £30| o yiet

dh
o Afol &= ' H ‘ 'y
SUH ®,
= E
) —hz
MH & | @
sy =
o NADH O  FADH, OFAD é02+2H+j/HZO

NAD"

M2t HLHE HE) Mrte 212402 0,9
ugfstol H,00! itk

7. @& NADH7F H'3} AzE Yea Atshs Floju
NAD", ©2 FADH,7} H' 3} Z25 Wga Akske Zi0]
2 FADo|t}, NAD 9} FADE Wi gk 549 28
oJt},

o, (7he A AEAE AR AA7E 2EH 0= 0,9 A
o H,00] == gkgolct, (7)) vhgo] 2hiks| Za=d 2} A
A HALe] sFo] Elal|A| L, ojuff HRtelA] W ol
A& o]g3to] A Az} Suk7E H' & njERs=glo} 7] o)
Al 1} Afo] FREO R 55 EEh T At u]EEEeo} 714
S H' 527} Wopx|al o Alo] 37k H' 27} oz
ah Apo] F7ta} 7] 9] pH Apoli= A%t

-

H227]1 1w NADH7} Agdt Ax= J1of|y#] Aejo|n, o]
A= A2} 202 Al 319 B0 & ol 5alHA ofux] &

234 Wit uehd NADHY} et A2 @ 9
wfct ®ol ke o ofuiA] S20] o v,

-—
o~
ol
ol

=X 24

NADH  papp,
o o
S sol NAD* f
2 € © FAD
% 10 = 261 -
% I F:\’\i - /H ’;5 S
W30 | O~ \] //)
L e R ~E-cf
10} %1 )0,
ol  xloil Cigt 2istaio] Fzict e+t
H,O

TR HEAOIM TAL 2EH= Kol Chet TIst0] 22 oM 2 A
&OF LEC|0] QUCH = TXtof Cht EI3f=0] 7k 2 SE=2 TXIQ| &
& +E421 0,©)oIct,

. @2 HAF HE| ZhelAl H' 3} 12ojuz] HAE e
NAD" & Alshel= NADHo|w, TCA 3|20 NADH7}
At

HEY7| 1 L, ©& NADHS} o] [ap AgAloA H 3} a1
oAyA AAE Uil AstEl= FADH,o|tt, FADH,=
TCA 3JRojA A=, sl 2ol A= A=A k=th,

o, ©2 0,014, Oy AR T =8A0| 2= Hxfo] gt
Zlg}g o] AR} A (7hEct Ak,

17 @ 23 AGAES whe} ol5at Aake HEH 02 0,92
astel HLOZ ekt e o] % 4871 0,01t
@ A2 AGANA A} o FaheA WEE o AS o 5t
of nlEEEelo} ot AAR H' o) & 718717k B4,
H'¢] 5 7127]0] ue} H' o] ATP 314 542 Fa) o Aol
Bkl 71 b
® WA A% Aol WEE oA olg3te] vl T elo}
7)ol At Afo] F7ko.2 H' o] 5 Selet,
® A Al H' 3t mofuix) 2ke Algshs Bde g
343} aste] 4 W TCA 3lzol4 44E NADHS}
FADH,°]t},

bizeb|| @ H'o| njEEsejo} 7)ol t Ajo] F7LOR &
5 450l weh 9} Alo] 719 HY 35127} 7] 8 oA o
EFsejol uke AR H o) 52 7|27)7H 3 4sm], H 9
5% 71270 wet H'o] ATP @4 42 B3 Sk o
ATP7} @4ic wetd] 5} Aol g7ke] pH7F 7] 9] pH.
of vk v ATP7} g4gict,

. ME S& Her

045



046

18 v, Z=g 150 A&E o] 9t oUA|L: 686 kealolx,

LT 12| JE 338 E3) CO,2F H,0Z $33] Hajj=a
2o 32(9)E2] ATP7F A=, ATP 1&0]= 7.3 kcal )
ol A)7F Ak, wpeba] Z=g 15| Al 35S i o
3] Balje 233.6 keal(=32 x 7.3 kcal) 9] o7} ATPe]
AGE}, ane zego] AgEoe 3t 38t oy
(686 kcal)2l UH7F ATP 4ol o] g-¥ict,

go 32x7.3 kcal/&
686 kcal/=

oe}. webA sEterdof APElof Shi= ouA12] 2F 66 %(=100—34)
S Al 25 oM = FEH

©, NE 3389] oLl & X 100=34(%)

27| 1, @2 3201tk
19 (T5) =xgex
EI431S 2]8} CHIZOC QC 55 7 FeE|ct
s (¢} RiC) =] gom'i
e Xl mug || wse2
§ i i st
g 2EME T ofolizAt
1 of[=7|

OMMIE [ TCA \— A3H
CoA 32 Qlakst

—J

ATP

ETG m— 124
atig Ty

- Er3lER goR HollE = oig IHeE S0 M=
=ZIct,

- X2 SIS XMz FollE £ S2MES oiig Yoz S
o7, x|k OMIE! CoAR Tete|of TCA QIE S0izich

- A2 ofo|leMo R EliE £ okl |(—NH,)7F MAECE 0|§—
S IS HXIX| L1 T|REA OfME COA TCA 3|=29| &7t At

= S2= TeatE|of M),

Z50l ol2

11[01

Folile} ghane] Rl g welth welEe] SEES 10,
ai 2.0 ok (0.8, AJHRe ok (0.70]c},

FeHEL ST PO o} BFHACE HIE F 3
SrAle] Alsh 9l TCA SR8 A% A2, AL ofiE
CoA= 3he 3 TCA 325 7 A 4lserct,

Rl @ A2 NS Ao R ZaE 5 2
=2 8l o Fol7kal, AgARE dliY 2P AR of
1 oA CoAR Mgl & TCA 3l=2 Sofiith, g
opujiAte 2 Zafel - ohule7]|(—NH,)7t Al7E s, 3
W& AARIA] ool wFEAE ofAE CoA, TCA 2l29] 31t
AbE SOR FghE|o] Abeler,

@
@ %3 la? *ﬂi T Oﬂﬂi ] Akao] Fulof of H Y
o
®

2
o

M kel 24 126%

0L Vs XM 062 O 02

110 20O @B x 2MASEABC s A D
3 @ NADH, © m224  4(1)O (0O () x (4) x (5)O
51MA@C®BB 6L, c, 0@, =

T Ak 332 N 339 Al TAQl 8l 21, ZFBA4t
of Ak} 3l TCA 3|2, 4leh3 QAels W AXER A2l
v EFEolollA dojdt), ey aE sig At A3
b2 Ao Aut dojidty,

(2) At TFAE 2=go] olitet gael 2 3] £a
SR, TaoA s Zreo] e wafEo] oghe, 2t &
o] A(})Vdﬂ]:]—

(8) Ak BFolAL LEo] P3| Halsna Be ool of

B2 AL gFo] oux7h WEE webd Akt EFolqmct
a4 B H& o] ATP7} A4,

} A
2 Bs 3D)o] Yol

3 A TRoAL Zego] mFEAC R HaE W NAD®
7} NADH(@)Z grlict, A7t glod ol BA )2 3
o oA YAJE NADH=ZYE H 7} AA1S dho} Zatoluy
oete® 3HE 1, NADHE NAD' & Akss|s, NAD &=
g gl Bt

4 (1), (2) 2k ukEE 2AkTA
oA E= dofd 4= glch,

(3) AT W= b7} Qls AdEollA et 1Rtz R e 2t
2847 A3 == ol

4) 3 FHAKHC,H,0,) % HAHCHO,)2 B 384 81hz0]
o} &, A daolAs gk aavt A8skA] ool o]4tet
F&5A) o=tk

AP hael U3 AaoAfs B A Aol 7)1
olAbElE gk 1B ATP 28417} A=

Qofur], Apgrel 18 AE

l~>
:L
U:
i

—

5)

pd

J%




5 () xxdo)] sjR2HA0 g BajE=
2 5z ¢latalz ATP7L AAE
(2) oM ELsto] == NADHZRE H' 7} Hz}2 wo} ofgt

7 #slua Colx NADH7F NAD' 2 Alshgct,
(3) FHAR 3k SRgHEo|R, o EYTslo| = 25k
Sighgo| i Bl kil vhgo] dojuf of4ket Bavt W

a5 I A)olA 7]

g oA 127%

#=1) 10hgshaass 2L 3MOM@O
() x (4) x (5)O (6) O (7) O

A=2) 10D.@E)  20hh  3OHEH 40O
20O @) x (40O (B)O B x (7) X

-1 OPelde o] e8] el 4] oot s th=ol
MZVP ol = o] )aL, (Welde o] &3] 23)
ek web (Phe o)A, (W Aks 2Folth

1)-2 ATP Aol A7} ast 4k QAkel} dlojup
B Ak EFPeltt,

-3 (1) ¥arhet Ak
7k ottt
(2 WACHE AEACA, Ak EEHE AmAY vz
glofollA] alojyie,
(3), (4) WEEDOIA 23] AL 2k, ofeke Sol, Ak
FPolA] Bl AHEe o4k} ehie} Bolrt, 24t Ei 01]%—%
o] efuixjofo] o|4kal vk, Bt ek njebd £a) Ao of
YAk RO ALk SE (Lol A R E
(5) WECHAE S Bl A 22 o] ATPREA7}
AR},
(6) Ak (Bl 4Tt o] ol AlsH QAkSta Ty
2ol ATP7} A=)
(7) MRCDeIE L] S5 HajuA fonz 2
o] oA} WEEL, Ak EFPeIAE EEgo] ghls) £
Sl whe o] oA} W) ueby Eeg 1HAR
2| QAEE ATPY R WE(HIA7} Ak EFPeIA
s A}

SE(LHe nE TaYje|ne &

o2

i

2)-1 (P 2ne WE, (e 24 EE o], (Bh
4 2 3 TR et ol SFUE g
sfahgolx, ofshat o8 CoAl 28h4 BiahEelnz ()
S (ShelAT OIS HAr} WIS, Telut S S 3
ol n R (AL oAk} Bt wAgelA ekt

2)-2 (7D} (ol NADH7F NAD' 2 Aks}sjn], (cho]
A= NAD' 7} NADH= ghelgic),

2)-3 (Uhet (= =% A
=ejo} 7] Qo4 FECY,

oA =L, (Bhe vES

2)-4 (1) FFBLO ZRE oghgo] PY== PHe G

W dpgoln, mFEHEALS 2HE Zito] AAEE (W Al

I aholrt,

(2) AREe] 18 Aj2zol|A] AbAvh HEE o] Ak a7 o

ojL} &-%o] Zast ATPE A4St

(3) a3 (ZhE (WhellA= slid 2gellA 445 NADH

7} NAD' 2 A5he]a, NAD = g 2hgoll B-g=m (7))

ot (Wh) Il Azt askr] gt e ATt glod

AR} AGA 7 2EshA] ot w R BAL] Al Wa gt NAD'

7} FEEA Forng mEBA] AlSl= YojuA]| ob=tt, whet

Al (h) 22 AkATE Qlojof dojdtt,

(@) W& s o) U7RE RESo] BEo] 2= AL UalE WS

(7)) Tl o4tsl ehazt wyaly) wholct, wheha whe u

£ v g2 WEFH7E ol gk,

(5) (72} (WellA= NADH7} NAD™ 2 Akske| 11, (chef i

NAD'7} NADHZ gl =t}

6) Fhe} (PollME B 718 42 Ak} Qojur] gh=t).

daoAs ko] DFHAC R 59 HH% sfig 2gollAl 7]
A 45 szt Yoy,

(1) A28t o2 EE W= = 24 Wi ()7} o))

128%~131%
o
01® 012@® 03 E=E 06O 05@
ObeiE = 07®@ 080 09 @ 10®
1M® 12@ 183@ 14@ 150 160
17@ 18®@ 19si83aEx 20@




048

01 D, @, © Ak BES AF olgsio] TuFL o)
Bt B2 gs) Hafehs BYoR, AT AL vEEselo}
01]*1 Qlojur}, W A4 Qs Aol Ergo] 5jRuA

aE
ol §- gitolu ofeE =

*1 dofettt,
@ Akr TFoA = nEZEo Wutol EAsk= AR} e
7t BofsAIRE, E A= AR ALATE ofSHA] =t

HI2ZL7| L @) Ak TFoAe 71 5 Atelel Akehe Ak
Sp7F dofut tike] ATP7F AR, HaolMe 71d &
QAkskt dojuf 25Fe] ATP7F A3t

2 3= o o7, A|ZA |

7! n
02 (21) =x8y
E|EH/\}O D]E*

o
o2 £017t otMle! CoA 2
£l & TCA =l22 S0t

@ (che mFBA] A8t abdo® NAD7F H' 3} Hks
ol NADH 2 $HI €T,
izl @ 2= 18222 (0D — (Whe] F=E 7A9 3
& 3 (hellA 2ATP7} A4t
@ (Wl gebat uhgo] dojutr] grot o|Alst whavt W&
E2] =t
@ g Y (7h2 Ak ek AAgle]
32 w= Dok (Wh7h AeyEct,
® Z=g 18P Ak 358 Tl oAt} ghaol =2 ek
] Boj=E s I (7D TCA FZEDNA 718 5 it
oi= 247y 2ATP7E Aleh etz 2df 28 ATP7F 47+
o webA 2 1227 () — () — @h — bk ket
o] A== AXNW df 32ATP7} g€t

)

AYHO R, A4}

ofr

el ATPOI 20| £
Ssfsos ya
2R ooz

e 71 i
M BE7 USE Sof BYEl= ATPO| ¥ megol 2o ¥ |
o o1zt xlof 2| Hlm$t B )
w50l Hlsh A4 SEES S8 MYuis ATPO ol BTt 2B M |
a5t e 0

EECo] Q4xfs| BsHE|R] Ot B AF20 of L]
7} 00| LoF Ol — ALATF QL AfeHollA] ARt X
YUAZ MR 0D LGS Ysfstol A2kl
ATPZ & stz azo|ct

5\_} _9.0}131 Az

| mzg | = | mEes | | oMt e, 2 |
Y | A e > ml2541el A3 TCA
2 - 312 — AKSIH OIALS}

2
Y x
AN
[
>
>|
ro
>
o
x
AN
[
j\>
M
ro
>
10
©
[P
oi
12
ro
>
o

2 22 ATP3} aseict,

- m2pto] BRlels IhES (Lhet (CHolT
2 (@holct.

< (7h), (L), (Chi= MIZEOIA, (2h= DlEZ=2l0tolM Yofitct,

05 © EPellrl AkskA Qakszt Aol wf Akt ARGt
@ helA 713 = Adadsh (@FelAl 71d += ’&i}QH}
o424 kel 247y ATP7F A=, (e} (el A

7} AE A okt

® s IHOPH vFEA ] ofghgolt Zito s ShlE=
I, thS B Ao A dojutal, mlfHAto] ol it} g
20t B2 8] Lo B ED2 vEZET oA Lo
e

® At 3FI RN FEAR s B2 ATt
glole dofuk= s g (Zhelth




H2erll @ v]FHEAbo] AbstE= oA = NADHY
FADH,7} A= ng o fEito] Abeks= 342 (Eholch
(thet (FhellAe sl5rAto] SHlslo] NAD' 7 A ek,

06 (he gFBsto] oerez gl o
1, (ths glFEAlo] ZAko &2 ShelE= 24 kg apgolrt,
ZEX NADH7} O2EAS SIIA7|T NAD T2 MSHEIC}
PN LTS ( DollM= e BEZ0| oLt oAt} EtAT} BEZEX|DE (T
oMz et g % | LOJLEX]| ot Ofhtst EXATE HIEEX| Qb=

or5 2 dFg jq.x%o]

A 71E B
BERI} Rl0HES 25 87 MAT A2 100%
ZEM A0 B 5t IIKIA S| M2 S HS 50%

07 @ bt zatda, (e g2 wao),
@ A EEChE vt e o ikt
@ A A hollAE 2ATP7E A=, Li E%(E})oﬂﬂi
+ o 32ATP7} A4 =,
® (et (hollA B olits} ' (CO,)7F BdHER &
HESo] dofee & = ek

2L @) (Wolde 2E=To] ojite) ehidt &2 o443
EEA] L ofgheo] BgHE o8 Tl (e Akt
o ZRofA dojubs dEE HaEYS &+ Stk

>

=8 24

08 (3%

oo

NADH 7t AFate|of NADF 7H A4

o1k CO, 7t A#AJEIR| QL =) |
Z*IO\E}._§@O Zjktojct

-{ru o_L

N X B8 | NAD' | co,
ont L CHECoA  Oh O x
== © | ? o
(ch =) o o)
Q e e (O Mg, x: AR 242)
NADH 7HAtgtelol NAD ' 7h 44%1 D, fEtst 0120] oLt
CO, 7 HAJEICH = T2 BA| ofjet2 2 B19IEl Dpgolct —

© L ollekgo|ct uretA © L ofMiE CoAoILt,

27

7. NAD " 7H A=, CO7H A=A e (Phe wfH
o] Ao g = Fgoli, NAD' 9 CO,7} mE A
(Che wFBA] oehe 2 Hi ol wehy @ 2
©2 oflgHgo|nR, O otHE CoAolt},

HiEY| 1 L, (7 R4k EE apgolu, o] Ao HE vRH
Ato] NADHE e H' 3} HA1E whop 2ako 2 gkl g,
. (W A7t 9l o 2 =gl 7)1 oA Joju= 7%
HAo] Ak} Ipgolt), (i PE-L Wa WYo|ng AE o]
A dofdrt,

= i

© D 2golA] B FEAR

55 2MEN
A ) (Freen)
2ADP 2ATP 2ATP 2ADP
Zeg frd=

2NAD" 2NADH + 2H" A 2NADH + 2H" 2NAD*

I
I
I
I
I
I
I
I
I
I
:
202
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

254t \ 2012
2CO,

E|ZBAL0| AL 2 El= BpRjol| | mZEAW onera; £l apolM

A NADH7t NAD' 2 At 1 CO,7 282, NADH

gict NAD'z Mgﬂatr
© A IRoA s aREAb] ko R = IPoA, A
< YaoAe aFE4b] ofgkZ® = oA NADH7F
AFekEe] N AD*7P A/l
@, @ Zih Al d3E Wae 2R AEZdfA dojupb,
aba7h gl AdElelA v d3s IE s, A ik
aE
®

gt 547k 48 Qo COt ¥
=13
=

527} 24g3}e] CO7t

5 49 3o
Folq EET

T n
13) =nEn
29 ME0l 318 MAe] Yue
goig w2t 102 QuiElol EE
|:r 5
sz o e

4 2ADP NADNﬁ
/\/ZATPD C ONADH+2H' 2NAD*
*“ 2

Aol NADHEHH H " 1t 22 glot
£ UL

2| HHCs)

Et!

[

ZALO.
o

NADH=zY¥ H'3} Az}2 wro}

ZAko 2 shelElct

@ 8 Aol 2] AL MEL 28 AlE] Akh B0 B
o uf w2 ATPE A4 93] 010144

® B wEoAE e vguito 2 HaE g 14

ollA 718 = QUAkstE ATP7} A4 Eict,
@ 78 Ao 2 E ZAle] QR 7lo 2 o|Esle] mEH

ALS

HIZ2247|

AR EEgoz MakEt
® Sk el A4 ALA BolsA) gpom),

g 2ol A AJ4dEl NADHE b4k H' 2 [A8 g
k3 NAD" & A,

I HZ S50t 28 049



050

11 ® 292 Aued Yot Lme Wi 7S ek
Aoltt, UL WielA opEslo| =} ofghe s 3]
s 7H(7helld NADHO| 4kt A4 NAD' 7} et
ol Bk

H227| 1 @ EEYo| gFEHARS 2 E= 3PofA= CO,7
WEEK o R, COt @0 sidsta gith, @2 NADH
o} ATPolt},
@ 3%i4 2512 DT HA] 264 B opiEale]
£2 Bt 3ol 00,7 s, ATPE 4= gt
wfebs] ATPE ©of s grom, ©£ COeltt,
® BAkolAlE B4k W7t dofirt,

WL Wolt £ Wk §) olgum, A|AE yhe
A7} o] g ¥ict,

Ao Balels s 2ol 71 42 ‘ﬂ*ﬁ}ﬂ e—;omq
®, @ YL T TGl T FEARS SR HESS
HESEsto| =7} ek oM Egte|sto] =i NADHE—‘%H
H' 3} Az oo} of ek 2191531, NADHE NAD & 4t
e,

® Ak 552 Al

}\HHE];(]E : H g H

MBS AXER g g ATP7}
i oAt ATP7} YAEmE o
ko] ATP7} A€t

HiEe| | @ FFEA | OWIE"Pﬁl;}OlEE g elA
gkt Hkgo] dojut CO,7FEEHrh

13 7. g3& Faoie ZTudo] yfHAoR B
sl 7o) Aol 2ATP7} YA E T}
&, MR EAo] o EYTEo| =R Bl Tpol A Hekit fd

7} 2Hg-sto] CO,7} W&,

B2l L, opdEYEslo] =i NADHERE H' 3} 2%
2 o} ofh& 2 $91 3, NADHE NAD' & Akshgld}, u}
24 NADH7F NAD' 2 Alsfe]t ukgofl 4] 2z} -85 of
AELdjsto| o]},

14 @ (FDe sl Ao B Sk §40] 2O AF
el 90| Yot NADH7F A/t

o

w22l @ O O 247 2k ofghe 3 shiely), 1%
nto] opETSOl=E AR AT Dol 254 BRHES
ofShgolni © 35k SRRl Blolth 184G T 4

£ SUHO)o] olsh(@)xe} Bk,

® (e @18 Wi Waolm, w2 EAo] opfEetstol=
£ 74 o|eke® $9luls Bgolxs NADH7} Alstelof
NAD'7H g4 iet,

@ 35 YDA SEAE uEo] Uolib] got CO,7H
WEEA g, (4 B F HRHAe] oSt E R
S Bl 4 A uEgo] Uolut CO,7t WLt

® (Ehis oAbl Utz Sl Bgow, ATP7E &
EERE S

NADH NAD'
CO, @) ©
o2E4t (%)) olEtS
NADH NAD*
©) (®)
2EA (Lh At

LIE LR0IM= CO7t UEE|D, Rt EF0M= CO7t UEEX] ¢4
ECh = (= olES, (L= Hto|ch,

7. E FPgelis WsEte] NADHRRE H' 3 14
grop 3HlE]3, NADHE= NAD' 2 Alshgct, whekd @2
NADH, ©& NAD 'o|t}, s aHgollde= ahd 2914t0]
NAD oA H* 3 Ax2 Y511 A1, NAD = NADH
2 gHlEct webA dlg oA NADH(@)7F A4 Ec
HiZe| | L, m]FRHAb] ol EdT|slo|t g AgE uf CO,
7} WEE I, o EY|So| == NADHe 9J3) gHelE|o] of
Bhgo] Fith, metd (h ofske, (W) RAlolch,
o, 35 Yol ATP 287} BAEH, uFHite] Zat

(o 2hedd wi= ATP7E A=A Gkt
16 . 2 daoA (e dg 2ol Bagt NAD & A

AAJsl7] gt oIt &, (WollA A4E NAD = 3l 3}
APeA] NADHE =T},

HEEY7| | 1, D FHAo] ek R Eli= dgollA] ERtal vk
o] doji} CO, 7 A= EE, @2 CO,0ltt,
. WEE AT gl Aol dojuEg Mk g Aol A
A5 AdsHA] gt

17 24 saola fgusowne M|, g Wao|
A sguse i ofehgol, ofHEAL oA
22E oS Ato] AAET, Wbl G 4L O oA
©L FREA @2 oeh&oltt,
@ e BBl ofggE R BHoz NADHY
NAD' 2 A3},

H2e7|l @ Tolde ATP7F QSR ghom, TojlA Aba
£ o|g3lo] ATP7} A Htt,
@ O 38k 3RSl 24 @2 28k SRRkEQ] oflgkeol
o}, webd @ @9 1A s 4= T2

[m

o




@ ©Z otH|EALO]T,

@ ©L FZHAlolt} 1810 m2HA] ofd CoAZ ¥
T TCA 3|&e} 434 4skE AR ¢8| Ealj=H CO,
A7 A gt

18 1. B—C 3golx eha& 2zt dojut olatet ehavt
WA, C2] @ ol o4 Bhast Sl 9irt,

L. B — C 3ol m& izt oz, opi =)
0|27} NADHE | H'3} 21418 ot o gh&2 Slslt 1t

ol ojuict,

sEel| o BolA WA 47E & ol B ehom A
A& TFo] Yoftfn, 4k TFNE PeH ¥hgo] oli} of
AbB BhA7} SIS Rk §019] o]} vholAlc,

19 48t ZEEOH)2 oils) ©ag F4shs AAo] 9l
o] oAt} Thao] WY of 5 Sl uff ARt

EEEED YRl 201 7(M|o| RL7H 240 Yk 0| 507t &

FA

ES

OFEICE 0|5 Solf 22| YTFE UE A1} O3t EtAT} HHislS &

QUL
M 7= H{Z
OMEl= Zuet of & Q= AMME 2% 27 MBS E2 100 %
Oll&lEl= Znfet o 4 QA= AMM & 8 7X|2H 271 MEH 42 50 %

20 @ 234, 9%, AL BE ARe] MR yhEel

@ Aol AR AZE WUE o ofgge
O EAL UFFE o] 83t}
® WhRel] HRE Yol WEh & uld R 2 nEe 2ol
ofFH, HR/L YL YRS Slo] oAk} Bt WS of
ol W wiFo] REo] Lt Breke Wo| whEolAitt,
® QT2ES} A2l ZARe| ZAL WES o5t THE 4
Folt},

H2E1l @ Asle s
T A s=olH.

| OMEARC R H=

£90] as(opdeo]l2)E ol &5t

132Z~133%

= 10 o
O3t eskst eurt OInEEs2of @i
3 QME O MZE @2 ©O4iLr O NADH
®2 OTNTEA BHEHYE 32 B3
®olM[7(—NH,) ® 10 @ ZQsikigs ©6AM
zx @2 @COo,

134Z~137%
01 02® 03@ 04£® 056 060@®
07 08®@ 09@ 106 1@ 12®
13@ 14® 158 3x  16aidz=x 17504
FIE

=8 24

(o) &oilHz|

—> PEA0M e LofHz| &
T kol stat oLz |2 A
SHA

o
a}hlo 10| Olo<]|.}|:}

[

rL"i K @

B

| olEZEI0MME 7]
29| 313 o|lizl2 ATP
9| 313} ofluiz|2 HMkBHE
HIZ 3Z0| Yojuict

L, Ajszol A o] el o2 SoF Ago|UR oS daR
st ol AR E AlFshe =2 o] ATPott, whepa] Ao
A A S s mEZEolllA AE ATP(H)7L
AR
c. GEAIA Ftt LAUACH7E e S =T
oFe} oA = HehEal, o] 3f8} o 2] F LRI Al
TES 3 ATP(WHY 35t oluA &2 Hehdch, wahA
ATPhol A= ofvA] 9] 2 Blefvx|(Zhelt.
H27| 1 Ohe GSA1Y] 3 AaolA Fashke Hel
HAjelar, (HL)“ nEZEoll A A 55E T8l BdEE
ATPolt},

02 @ @2 7|golnl, 7144 wz8
ABlEIct,

@ ©2 juroln, utel 4 WA EAfaIc

@ ©L U, @2 2jgoltt, HHO)S QMo Hal Sol
7H 387 F2E G 9lo] JuH@)Ret o] Wk

Aol ofAE CoAR

051



052

® vlERCeiohs Sjut Wete] 230 Froln, 22te) ghe

A 2550 o]0l 9tk
HEEL7| 1 @) ©2 2o, ATP g e WeH©)o &
e =g

03 (33) =ney

G [=gniShiy ni Atel Atstel TCA TCA 2| 20i|M0F A4
3] 2001 AY4EIL NADHOIEr 3 glo2 FADH, Itk

CO,
ATP ATP

AF3H QlAtlol| £
g2z O,0Ick

L. b= 3" Y, (e TCA 3jzolmz, (Zhet (H)ollA
B 714 2 Ake dojdtt,

27| . el g o R AR Akl 8l TCA 2l=2oA
el E32 NADH, TCA 32 ut Y= &8
FADH,, AFeh4] qlilsle] dagt 5488 0,000 wehd O
NADH, ©<0,, ©2 FADH,o|t},

©. (the AleH itstols, Akeks Qlitste] dojsh= Zd#t
dgAloE ATP Mg aaes 27 n|EZEeof yiupo] EA%
o}, w2 (he rlE2=zof Ul A dojidrh,

04

m|ZBAlo| Akt o) TCA 312 AFSE  AFSIA OlALSIOt] E2) —)
3 OlMf3le] ZEX — 0]EBC2I0F  0|E3C2|of LjajoA
OfjAf QJofLic, OfLhcy:

7, 8 2t T EAle] A5 TCA SlZo)H 714 42 <
ABkE ATP7) AR, ASHA QlalgtolAe ATP7L A4
o, Wby ‘ATP7E A4 ET & G s,

HIE7]1 L, 5H%1— _L};G_O_ ,{ﬂizl i 1:11\]-_,] A]-Q 2 TCA
P2 vjEZEeot 714, Atehs Qitehe nlEREe]o vut
oA dojdtt, wehA mEZEo Yuol A dejdtt = ©
o szt

©. S Tpgat wsnAte) ek 9 TCA 312, Ak Qlalsh
£ B A8} 3H BRG] Ofdt TOR W fAVE Holdt
o}, wheba] ‘Aks} 2] ukgo] Slofuitt = Gl it

05 ® Zxd 12} nREA 2BA 2 Bajus pge
g o}, djg oA 2= 18A = ATP 28A4E 4
3lo] I 201Ako 2 BAslE & |2 HAl 9B R R BaE=
oAl ATP 4825 AAdeict webA g 2y A==
e 15AR2HE ATP 28271 A=t

Hz27| 1 O 3 2ol Ale Eetal a7t 2-8517] gkot o]
Al ghar W2 s 2] o=tk
@ ol TS dakda 22 AN A= dojd},
@ ol 22 Akart gl wjoll = gETt,
@ x=Fo| 2ATPE Amsto] T 22140 2 A5 & 1)
FHARO R HofEE dPgollA 4ATPE Adstes, ATP &
7 ATP A/ Eot WA dojdry,

o

06

L. 714 5% QA S agat T
szl | 1. Fde] o3 719e ?EEH SI¥l Q14717 ADP
2 Agelo] AT/} 4R 718 42 SIAteh 3golct,

. S AL AEE £ YAIDE o] s )
9 Foluz, Ao sigab ghtk. 7189 QlAlE ADP
2 Agskt B4 Al o] folth,

A B]2o)A dojdty,

@9 OtE CoA(C,)

DAL EAL \ CoA ¥
(C4) (7 H

AE2LKCo)
NADH 44 [mﬂ <L+>\NADH,C02 LE
o000 bty

SEtA BHEE(Cs)

(2 (ch)

NADH, CO,,
FADH 2000 ATP 4 )
4EtA BRIE(CY)
@© oMd CoA7} SHHIEAND)Z ARsto] AE=2AC =

S HEOPAA 2854 ACoA)7HEEEH.




@ (thi 58ka 3lal=o] 48k sRetE R B mpgolt), o] I}
Aol 71 3= Qatstz ATP7F A

@ O 4% 2igkadl SN Eqtoln,

@ (Lhek (thel A sigtee] gha 427} 1704 FolEdt, ol o
EhAl HRS o] Aoju} o] Aks} BhAv) WHEE|Ql 7] ufEo|c),

Hize| 1 © 4ksh 2 whgol sl (2helA= FADH,7Y,
(mhol A= NADH7} xg ggq webd (BhoAe] xEas
FADo]aL, (uhofAe] NAD" o},

-

08 (1%
[= =]
2} MTHHOlIA) 22} QBIRQ| AlSH 249l BI2O 2 0|5t K2t

H' at s 212302 (,0) MYglol H,02 AAsicH

2 0ov

=X 24

2]

of Afo] 27} i
oh— i
‘H"‘
—ATP
Lot i g 54
ADP ¥
(Lh)— NADH " py+ FAD HO +P; 5 TP
712 . L\/

ATP ck'='MC->‘ a4 % %6\_ H+O| O‘EO LHD}O HH2 FHE Hte _LLE
7127101 23t AL 2 QojLiny BHAlo)= ATP7H £2E|7| Qhect

@ A2 HLAZ ket o) 53 AL HYwp 9l HEH0=
0,0 A B ARe] 23 871 O,0]ch,

sl @ (P o Aol 37, (P nEEEeo} 7)ol
oF, AIEEA1S] 48R TCA #1=9] U5 2golu], TCA 82
L mlE el 7| 8(LhelA] Uoluet,
®, @ A7t A4 ALAZ et o5 v WEH oA
olgate] AR A Ly H' S nlEaselol 71QeA] gt
Aol B0 B 43k, HY el o502 8t o] 33k
H' 527} 7 80c} o Wk 4A2 H' o] 5 7127)
7} A=l ot Aol g7ke] H' o] ATP 34 242 53 712

Shate olu) ATP g4 a47F ATPE gAdsitt

@ HApe] o)Fo] TE (7h| pHi= Wolx|m, (] pH
L obc,

09 v. mEZceoloA Hx deAl=
2bA A njEZEg]of viufelr,

t. NADH= FADH,Et} o %] 42520] g0} 2} HdE Aol A
FADH,Ht} HA] 4} eRbAof HAks stz @& FADH,

el it o

olct. FADH,(@) 14l &8 274e] 227k 0,00 21"
3} 37 %
(@) 1A 0,2 e e 44 2l

A= E(H,0) 18471 A€}, ok FADH,

HIEZ7| 1 1, @& FADH, ot}

10 . oljitke Yolnlie Y302 ofulir|7t AAS F
55 7)a AgHrt

L. SjSHA] ob e CoAR ARBHEl T (oA Stk g
o] Qlofut o]k} ghav} EEch

©. opAE CoA 18747} TCA 3|22 A2l NADH 384}
7} A

11 - szse LAECOA T one (ho sse
1.0, (P& °F 0.7, (Fhe ‘%k 0.80|c}, wetd 3FES (7h)>
(> (el

e, (WhED (Hhe] E580] AHE, 52 fz F312] 0,7} 4]
2 o sk CO,9| Ful= (W7t 235 712 AM8-d wEot
(th7} 55 7122 AF82 uf ©] 3o},

HEY7|l L B8] (D 1.0, (W= k0.7, (FH=<F 0
olBg (hi ¥3hE, (Whi AW, (the wuldelr), v

0294 )
H Ha

SHROhe gor EaEe] sY TR Soltt 3 AL 53

o) Yuix] gAE A4, Ak FelqER ReEe] 55
7|42 AMGEE A APl

12 . (bt zEgo] Heniton Baus sy 34o|

o, 3g IHoll= ATPE Al 6}5 oo} ATPS RAsh=
AL ok, webA sl gelAle ATP7F ADPeF 7] Q1
/\I'OE OHE]\_ H].o o] 01011,]_1—/]‘

b2l L, (el WREALS ojAksh Bhag %%—am o
HEZsto| =7t n, NADHY NAD' 7} A== &
HE3-2 (Zhek (EhellA Lol

©, HEAE RS- (LhollA] dofdty,

-

13

o}
[a[=]
g

s
1z

053



054

HEY| | o, YT wao) ZAt

WHESL AR SR AL B o 2o
225 NAD' 7} A sic

A ~
AL Bl 2t (/Oz BA O P
s a4, 4—5\?1 | 1 \’Cm
=g — DjRE S) 9 | '@
[SI RN 2R e NN
asuzl Bl O |98 [ 9e | as

oerg Y

NADH

« SHE 2FS(1)ollM CO= MEEIX| 411 NADHE MMECE » 92
CO,, ©2 NADHOo|ct,

- DR2EM0| Hie 2 gl= 1PgoAls CO,2t NADHIF 25 MME(X|
o1, mZEAO| OER2E2 El= 1FHoAM= CO,7t MM NADH
7t ENEX| k=Lt = A FAL B ofEk20|ct

® Ax Z4h BE ofskZolch 184G g4 4= ZLAKC,)o]
ofJet-&(C,) K} Ht,
Bz D @<L CO,, ©& NADHo|t},

@ afid I(D)ellA= CO7F PR gFotz @ glde
o, WS 84bo] oSS B)E Bt BMeIAE CO,7H 44
BE Hghgoltt,

@ APl 8 AN|ZoAe Zrdo] nFHAIC R HijE &
AKA) O SRl 24 (T — 1)7h Lol

® TFHAHC )0l ZAHC)OR B I ()AL et )
go] Qofuhx) girt

i 7 1= Hi
e §AT} MESIX| =i Ak 684 3RS0 Z=E0| 3

2 siEtEel mREM 282 Rall=7| t20l2ks NS 2F ZFF | 100%
Sto] &7 Maset 32

e §ATF MESIX| h=Chs A 6EA 3RS0l Z=E0| 3B

2 SigtEe! IREM 22X12 FaliEl7| hi20j2k= A S ot ZHXI2E | 50%
Zelslo] Mast 3%

16 s 243 TCA 3=2o)A 718 2 Qastz 7zt
2ATP7} YA, Ak Qlatkslz 2] 28 ATP7E A EE
2 A 5525 53 2t 32ATP7H 4/t

CEEED 22 025 025 G2 3, @2 15 ®2 20Ict i
T TCA S|20l|AS 7|R £F QA2 ATP7t MAElT NADH
ot FADH,288= Mapd oItz ATP7H MErt

7}
3=

HE 71E ClIES)

O~@zt Z IPHo M ATP 4N g o= 27| M&sH 42 | 100%

®~_@ Z UEE A A1, ZF aPFofAe] ATP MY His 27 80%

A&t d?

2} aPgolAde] ATP AN ghot 274 Mast 242 60 %

O~ON 2F 27 & 42 40%
17 vt glow 2x g a4g dgey waine

Ao NAD 7} Baizict, afeba aig 2hgo] Al dofut

7] Sleide Eas %BH NAD+7} AgAgE]qop st

LEE 5, sl 2ol

f | $lstiite NAD' 7t
Hetzl= IFEolM 4

ElO-IOFoP_E” NAD+ |$Et+0| OlErS:

@%Ef.

7= HHE

LIE LRME s aFFoilMEt ATP7L WeEcks Xt siig

IHH0| UojLtzdE NAD 7+ SZE|0fok Sithe 22 ZLEkstod 271 | 100%

MEtt 8%

NAD'E 5P| flsiMztngt Mest 22 50 %
e Aa] ad _E_aﬂ 138~ 1412
01® 02® 03® 04® 05@ 06O
07® 08® 09® 100 11& 120
13@ 14® 156 160

01
MEHX| 2M

=k
A=o] BT 5RO AZ 5F0] oL AJE &
7B e

-, A B o' O,7) B89 Al 580 & CO,7F A

e, w2t @2 0,, ©2 CO.0H . Ml S50 Akeh2] it
She AxF A} get AFRE F3 ATP 94 3o, A
A AA oA Ax} 529] mpAet dAl= A2} 0,9 AFs}
o] H,00] s} Zo|c}, wfehA] 41514 ¢lakstol] 0,7} ARt}
L oA o)7L o) skt ofui A2 Agkec,
C. FE dEACIA dofubal, M2 T52 A=t v

ZE|otoflA] Lot




G
t + NADH Z2F 2
ofl Cy(Cs
el S
" \ NADH
z \ FADH, 60,
in \\ [_
\ (CO, 12(H,0
—0h—} (Lh L ()] .
s aby  mRBARlARERYL AR Qb
=2ATP TCA =2 = 2/0 28 ATP A4
R4 = 2ATP #4

Mex] 2
() FDE Az Aol A dofutrt,
©) (P 07t SofoF Yofdet,

X, (Lhet (FhollA Adsle ATP £4F = 2t
t=ct,

(]
m]

o, (7DE 682 SHECl EErdo] 3k BFHEQl BRHA
2EA R BoflEls g T o] B A|AE Aol dofdty,

L. (e mFeake] A5l W TCA 3|2, (the Aksz 9l4ls)
olc}, wEHAke] Akt 9l TCA 32(1h)7} Lojuteid NAD'
¢t FAD7} dasis, ufHAke] A1} 9l TCA 32(helA
4% NADHS} FADH, = Aka}a Qlikskcholl A H 1} 1
ofuz] xS WE3la NAD e FAD7} €, ouf W&
H+:\1]' AAE HEH o e 183= 0,0 Itk wlkebA 027}
lojoF Alsta QlalsK(rh)7t dojut NAD et FADE w84
o] Akel 9 TCA 3z(Woll 358 4= glouz, u|FHAio] A}
3 9 TCA 3|Z()= 0,7} lofof doftr},

HIE22| | v, ZTo) [HBA7L AZ 5358 S 9hds] ey
A s H oA 2ATP, sFEBAke] A5t 2 TCA 3|2
(LhollA 2ATP, Akak] QlikskTholAl 2o 28 ATP7H A3/
ot

03 (23 =&y

T2 A}
2NAD* 2NADH +2H*
off 1 I
4 .
Ly A S
(Lh N jct W
x| meer 294t
20| 2jB At
\ \ |
v TS u

ZEClo] ATP 282k2 4231014 DI} 201At0] T2 EAF 28212 S350
L 20140 2 BHASIE|2 2 o] A NADH 2821t ATP 482171 &Y
£20| £ORRIC) = 2ATP £2 ME|B 2 ofj4z] 20| LopRICt

Mex) 24
S (Dol ZEL 28A0) o7 FAT, At
W (P9 ToA B mA) Zgog SaH)7 WE

=} Hard AT} RESHK| ph=Ch
© (B2 1914 ATP 2847 &=, T4 ATP
4847} AR
=, (D] TolA ofvx] $:50] 2okl A ATP 28415 41

shwl] EEgo) T 29lito 2 BAstRely] tielct (Lhe
T T 2914k0] |2 uAk 2842 Salelwa] ATP 43
7k Ak,

HEel | 1, @8 SRBAels, (FholA Lol wRHAk
2842 $aE ) NAD7HH' 3 4412 1o} NADHE
A|H, EEERe AlstEh
L (e 12 mmgo] Ty 29ito R SAskE Bo,
N N =

04
Meyx| 24
X FhelA] gebat vhgo] dofidtt, ojuix| ekect.
XK. (DA B vhgo] ofidt, it efec,
@ @)L 6EA FfslEoltt

o, 28kA SI5HEC] ofq" CoAEx TCA 322 Sof7} 484
SIFHEQ] SAtotNEART Ajtato] 6%k SHHERQl A|E 24t
HEZ 9L o " CoA, O©L 484 33HE, ©L LAM0H
EAL @2 AEEA o]}

HEZY7|1 1, O 454 SIFHE, ©-2 454 SRHE]] L4to
NEAFO|BR (7hof| A= kit Hhgo] dojupA] kol ki
o W37} gick,

L, (LhollA] SArolA| Exlat obMd CoAZL Asto] A|EZ2AL
o] =H, o] Il A Brpa WG dofuA] l=tt,

05
MEHR| 5L
A QollA (he] A3t BRgo] dojdtt, ©
© O @Al B Wid w47 Hg3H,
(©) o CoA 18217} TCA 3|28 AR CO, 287}
7} W=

-1

2~
e

L, 5%k BRohEo] 4%k SRR R He O 484 3jkE0]

SHOMEALC R = @l Eadh Bad 2goR 747}
NADH7} A4 =},

I M= S50t 28 055



056

©. 6% BIpHES] AERAN] SRk SRMER He O 5%
4 3RHEo] 484 SRIER H= OOl 42 CO, 1847 %
ZHth webA oA g CoA 1827 TCA 322 AxH CO,

HEEL7 1 1, (Do 4k} Bhe-2 0] 280 ' 7]He 4
stafl e QlAl7]7F ADPE HEE o] ATP7E %= 7|14
o sttt TCA 3|24 714 45 4kshe beka 3}
FHEo] 484 IRMER El= OolA] dojdtt,

06 (53 =r=x

SIS0 4EH4 B15120Q1 SAIOIMEAIS 2 E|L DHHOlA
NADH 222, FADH, 124, CO, 184171 &L, = @2 5
£ 31542 (©2 SAOMHEAI0| D, (B)L 0]k

NADH 2x 4+ C0,2|
nlps)
FADH,2| X} & BXp &
Q-0 ©) 1
©—-0© 4 ®

| QA0 EAIC 2 Bl 2hY

o

CO, 28217 At = ©)

El

! BELL B13120) A|E2AI0] 4EHA 313120
22t FADH, 182,

Z,
g
T
w

Menx| 24

@) @+®=5°]ch,

K 1EAG 2 = Qo] ©Rek Pk, =ot

(©) G0] @22 == o)A 718 55 QKB dofdr,

71, 6%k SREEQ] AlE 24| 48k BIFHEQ] SAOM| EALS.
Z == 3404 NADH 384 FADH, 184}, CO, 284}
7H e, HEEA SlgHEC] 484 SRHER] SN EALe 2
= 3404 NADH 2824, FADH, 184}, CO, 18417}
At meb O 58k 3R, O AIEZAL ©2 &
AopA|EAboIH, @+ 3, B+ 20tk
=, 58 3RFE(D)0] SAOMHIEAHD)LE B 3olA 7]
A 5 Qhlstz ATP7} Rk

HIZZ| | L, G2 58 3RjHEl1L, O 6%k 3kEql Al
Estole}, wpehi] 1RARS B = @o] ©Rt A,

07

MElx| 24
() D= vlEREejo} 7)ol ottt
(D) NAD' = @] sy,
@) ©L AE24tolt,

1. (Uhe TCA #29] A% HHolBg vEZselo} 7]
A ol

=]
T AARE whol Zxko 2 Shelw|n, NADHE NAD' 2 415}
=, (Fhe TCA 229 dF spou], TCA 2|=2ojA 6%

SPRhE2 AlEEqkEeIT WEbA O©2 AJEEAT0|T)

HAF ML 912 WB0 2 UHEIDS ML Mol HAHE o
.

Herstke ©OoI NADH 2, @2 FADH,0lck é\

J

H' el 527t £& of Aol 3 Yg A2t ukle H g 0lE2E2|
ol olEEE2|0 71HE of 7|2lojlM T Afo] Z7OB L& &
H'ol ATP 34 342 & 4£35t02 [2 0]E=Ce2(of 7|%o|R
ol ZHFEICE, I & 2 Aol Ztolct

Melx| 24

() O 15849 © 18404 zk2 Wad Azlo] os) A
== H,0 B4F 4= ot

M Ere AARE FAE H 9] = 7187]0) et 14
T2 Ho] Ak} n0M 12

¥, TCA FZejA] otAE CoA 1EAZHE AHH ©
o] M A} A A 4lstE2H O, 3847 Za
it %’%Xr

7. @2 FADH,°]3, ©2 NADHe|t}, FADH,(Q) 124}
¢} NADH(©) 1&4k= 22 27119] RS W&sie, o] x}

£ A AR 2H' 2 g7 0,0 HEEle] HO 184

2 AR web @ 1840 © LEAelA] 242 Wae A
Aol ofsh AAER H,0 24 1 2k,

sEe|| L, [ HEEEeol 7| do|x, T 5 Ato] gxte]
o ke AR GAE H O S 712710 uet ot Ae] B
ZHDA 71312 H o] ATP @4 548 53} kel
ATP7} a4t

€. 714} AN NADH 1847k Atstsls ] 10,7+ 2

a3, ofE CoA 18A7F TCA 3|25 AXH NADH(©)
SEA A/ niebA TCA Bl2ojA ofAld CoA 1A=
g 4" NADH©)7F 2257 234 daAolA AskE=d O,

S st Basid,




09

MElx| HA
() Al 550 B ), H' i @47} @oflAR

o} we},
©) ®ollE= P2 At <llsle] Hagh Hap ADA 7}

Ayt
X, (Held G+©=30It}, 4

@€ TEZEZo 71, e WH, ©F 9 Afe] g3kl

71 AIE Z50] s dofubd mEZEe]of e (®)efl 3
© AR RS lel] azouA] A 7E AL E A, o EE
offf =)ol oJsf H'o] 71(@)o1A 2t Ato] FIHE)LZ 55
FEE o] Hh Afo] F7H©) H' 557} 71 (@) =t ok,
L. HEZE=Eor YK (®)olls AFeHA qlalstel dagh Ak -
A7 EAR,

2|l vEZELol W (®@)odlA A AEAE AX
HAH2e ) mEZEE oL 7|1 Qs 2H 1 A HFH o=

5 Ou0ll erElol H,O 12418 A3k, (holli At et

812 53] H,0 4247} A4EUOBE 0,5 28471 Aag
2 o 5 gik, wepd @€ 2018}, obiE CoA 1847H TCA
328 7X@ CO, 2847} WEHnE O 20l Ienz
O+O=4eth

10
M| 24
() UhelAl kst whgo] elojyet.
X, 2] ot AskEe ©> 0> @0l 6<0<©

¥, OolA Oz ARt AL xpctshd (Lh)e] pHE 2}
osl7] AEoH ‘/"O]—X]]:]— =OzIC}

7, (b EEE e} 7] o], 7| o)A SR EAre] Ak}
% TCA 8|27} Aa¥ich, 3 284ke] 451 % TCA 3204
= SEb 0] lojup CO,7} Y,
wael| L R YA eIA] A LU Ao o st
2o] 2 Aol 2 A 0= Lhdslo] ek, nebd Hje] of
Al 9<O< el

= 5} Ajo] gtolth A4 g3 G~@& NADH=R

B8 PEE DoUA] A7 o5 u) WEE oA olgst
of H'& 710D o Aol B7HPOR % Sbaich o
2hq @ollx ©2om0] A A Aekstel 71-helA g b
o] BZHLHOZO| H' olfo] gastug uh Alo] F7HLH]
PHI= 2%} A Aeksi] At Fobalc

11 + + 25 24
() Fol IAERRE el R REolE BT} 2] o] S8
3l 501 Sk AT Ask Boll 217 92 %, ARle] 2} 0, 558 3

o_\.

gy,

(W ¢, Aol A Adli= ADPE, Bel= ADP9} 4 X & Z7Igte), X 1]
£ alo} vjupe] gl AW F3) H' S Aol tbl 3tk —,
Lol )& QIx|ZS E3H IOl Aol LTI 0l22E 2|0t 72Tt Of Afo]
2 HY & #o|7h BASICH = L2t A2 stHT Ol S 712717

22 o
13/373 oz 04A1l;_|1| OrL [r

(ch) e 2 AR ARlel B 0, g, Hi 77
=]

TeflAo] ATP

(;2 PO,
Em Ngz | ATP B
j A 4%

Lo B | ws4cd
Oﬁ 27 IOl Aole ATP7H
27 ToME O, SETH O sHdE|z|0t BolMs ATP 7
U4 reni ADP7H GOl FMEIR] ottt = BollMe X
Atebzd QlAtstol o5 ATP 2 olsf Ljare #HE stH ol
EHde QojLiz| Ok=Ck L& 712717 AAMOE A

&|2] Qb7 uf2olct

e

A AolA= F3E TolA A8 Qikert dojdtt,

UOJLEX| =Lk
(D) BolA 9] ARk A4 H2AS B9 o5k A
o] 4= 77+ TelA7h 72 Tol 4 =et Bk,

S ajere AR B3 i
© T2 TelA vl 2Eeiole] ==y dhm
£ AcA7} Bol A ELH A,

Il

L, Oy AR 2% sgAo|n2 Az} Ago] SilshA] Yo
Y42 0, FEvt wEA A Be] A9 17k [ Het
T2E TelA O, Fwrt wEsA Zasha 2 o] Ak A2k
GAIE B3 olEdhs AR = 1 TellA7E 13t TollA R
ot gt

©, A9 F3T TolAl=

bz nEZEe}Y

H' o] 5% 718717} AAHo2 g4
o} Ajo] g7kl HY 5
7149 H' x%
X vjE ol tate] gliz AAAS B3 H' S Aol L
sfo] Uube AAR o H' 0] %2 Aol g gl mi Be] 7

2 Topy TANFLAN 5 iy gary g

714 H' &
9t Afo] F H' B
Hoﬂ/\i U]E%EE]O}-P,] 7];‘(_:1;4 H+ %EO
oA E ot A,
HEL711 1, AolA 77 1Y W ADP7} glou@ Alslz <l

A7} dolubA] oert,

 1Ech Ik

= A7+ B




058

12

MEHX| HAM
(1) TollA] 712 42 Qatslr} dofdet,
M TolA ZEril ukSo] dojudtt 2ojix| erect
X, oA Qo] ©@L& AI5ter, &

@ A,

. 12 8 2pgoln, g FAelAE 714 5 il I
ofr

H2Y7| 1 1, [+ 5fBAbo] 2oz slele|= apbgoa &

Bh}uRSo] ofuA] 9o CO7t A hth,

c. M)A ZIFEAHO)S NADHZYE H' 3} AAE o}
et (©)= et

13 (1) =n8x

ﬁ ofo| AR Efota) i BES.0 2 oto] i 7](— NH,)7H goizl
S 0|28AL OfMIEl CoA S22 X3t&|of AStEICE

(70
\ ey ‘ o= ‘ OFMIE! CoA
shey
b2
S NADH NADH FADH,

otIE CoA 1227t TCA 3125 720 ATP
122 NADH 322K FADH, 12217H Ai4g%ict

MEHX| ELAM

A ohnieAtat 2 BT S S ARA] gt

©) DL} () HZolA BF opu]ier](—NH,)7} oj#] vt
2},

¥ ot g CoA 1847} TCA 329} Ashy <Qlilsls
AA 2FA3] ABkEH 15ATP7F YA€ 10ATP

U, ohuidke Hopui ¥hg02 ofn|iey|(—NH,)7k Hojxl
% 5.5 7)dz A Ert wheby (Fhet (b ARolA B o
127)(—NH,)7} Hol A vhet,

el | ., EEGRS she S AH Alsheln], ofulieite
S B3E AR 9 T FHAL opE CoA 502 M
o Aglct

=, ofA" CoA 187} TCA 325 AW ATP 1824,
NADH 387}, FADH, 18217} A44c), Alehs Qlilels &
3 18412] NADHe FADH, 25€ 7}2F 2 5ATP2H 1L.5ATP
7} MA=Elng2 NADH 32x1¢} FADH, 1Ex25 %
9ATP7} A2dict, wfabd obd CoA 1847F TCA &]=et
ALslA] oAkl A2 A5 AlslEm 10A TP} A E

0|EZEe|ot

FEBE MATE IS G AA BES S92, ST TN 4NE I
SEMe D|EEEal0} 712 5017t 0PI CoAZ MHE = TCA
CEESIENTEE

- EBE A4V} YIS T UTS UES S0, Y TN ME
IR HETOIN OfEIE2 TREC,

= (7P EEY, (L TIRE, [Ch= oSS, ()= OtIE CoAolct

MEHX| S

@ O3 ©AN B Ak} 2 W] Uofite,

@@t we e otk
g 12 T2 o ooy a2, o
EEvops

@ (the B2E o|83l0] £& WE o A
@ @Ehe A7t gS e A4 =R ket

O =ZEghe] HREA oz Hafs= O oFEAH)
o] ogte(thz ghlu= OoA B e 40 2] 9
gk ARSE gkl Bhg-o] dojdt),
@ ©2 9FEAH o] oM E CoAEN7} = oz, gt
Al HES 0] Ao} CO,7} WHEETH
@ ot (che ARE o]gslo] &5 vhE uf AYAE
® AXE Alar) glow AlxdolA A3 Ha s skee, of
AE CoAEHE AkA7} gl o A E|R] okt}

H2L7| 1 @ #}Mo] 2egeC Hmo6 4 BAke C, H4og

$ a0 4 EE g el g

o, webd 1HAg LH)T% EEg(ho] W2EAHR
T

EEL

E(©)

oMo

02




MEHX| EM
() 1844 Bk 4= QHTt ©o] B,
(©) T3 ToJ4 25 NADHY| Ak} Qofidet.
@ (LhellA] 1,3} £,Y W) 5= 713 5 Akl dojdtt

. LA (D)4 7784 NADHE
HE H' 2 S whop shldch, wpeba] 12} ToflA =5

%101 Ie). v 1

16 (33) =miey
AR L uhy AAtm

=xEE TI ‘ Hr Ex|

= o =o(®'“©)
Q X X NADHS| A7t doft, ©)
© 201 O ARSHY QIS UojHT )
© O X EIERA AT} EIZSICE ©

(e} o

CUBS ‘i:risar 7,% tersof IHL ET NADH°| M7t oLt =» ©
2 ‘NADH?| Ats17} 2ojtct o|ct,

- UTZ YF0fME HEM AT} X*ﬂofoq CO,7t WEE|X|2F B
S0ME HEME AT} XE3IX| =0t = ©2 =i ATt XS
SICEO|H, T2 LIS W, T= MM EFolcf,

By
A
AL
1z

= J
rlo
S
=

o Aol Lot 4= Tk, 1
o o]-g-Hrt. 12
NADH?9| 4P} dofdtt = OO sigdich.

rir

o uS}i

- =
mln r

@ X X rx
=
rlr
o

H
ﬂl?~

& urg o A= NADH) Akl Qojubm] ghebak fa

7} & 5}0:1 CO,7} W& Hth ZAL Wi o= NADHO| Aka}

7 P Jojut, gEkil A7) 2Hg51A] o=t & 4FL gl
ZIAL Bl g of| A= = AKSHR] o)Ak} QojubA] ot} ulaba]

AL Ak 9lAkElr) Ao}’ ©L ‘NADHE] 487} Qo

drh’ ©2 el a4v) 2hgatet ol

HE227| 1 1, AR T8 AJsEol| A= ZAk dka ()7 Lot

L, WS vk o o] 8= A G Ha(I)och

13 2 $4

148%
O=lElmol= @ AERDE O TEM MA 03l
6 7IZEl-0l= O ¥RA @XM O3 @NADPH

OE ©&==g

1) C, E220|= (2) A, T2kt (3) B, AEZ20} 2 (1) x
(200 @) O @) x 3(1) () & AHE (L) 2E ATEH
(2) AR =M 4L (1) @ AL © Z2Y (2) @ NADPH,

© ZHZ (3) O gEtg, © EA nF HE

T ) gkt oy mefou, whof ‘5‘401]141]% 58k %
A M, AR A, ATP 3 &

o|=(C)oltt.

(2) EEfaLo|=rF o7 7)) o] o] Fojl A2 TEhi(A)o] E}
(3) A=AIA DNA, 2|, Zrgf ol Hoishe a4 &
o] = 71 F-2& AERVHB)oth

2 () ASAL st} gere) 258 roln, st ohso
Yefsto|Seta sk E ThE o a7} gk, AEEuk o
QHEolA] TehbE Aelet 7] Htoltt,

(2) Setzo|= vl Bt A, A2 AA, ATP 4 fide
7hqlonz, gelsio| St olef Af Ao} o]l dettol
WL A7} sfat oful 4|2 Bl Wekgo] Yofritt,

(3) 2EZHo = Zwg G4 Helshs o] glof ojikt

Sl EEo 2 Sl whgo] dojuth

@) BHAE sHe BE 42| GRA)E @54 agh b7t 9o
w, o] % WA 7H S 4L sh AL ARk a
olet,

3 () OhE g s 12 =4 a% bl ¥ 5483 Y
Bhdl Zojng F AuEdot), (L= Yo ool mhE &
Ao I 252 UERd Aojma kg AgEHo|c}

(2) A2 23 HEA a9} b7} & T45h= YAl ZAlo] Bl
2 0]85}o] Y3HAlLS- sl

oH o2 T

g
i

4 (D) FFA) FErSolale Eo] HajElo] Akavt WAiatL,
g 34 WhSollals o4teh Bhavt 2erro R ShlEh,

0|
H

OO

059



060

(2) W3HolA Yo xS ATP2} NADPHO)| 513t ofjuf 2|2
H3sl= 312 HukSolr},

(3) HukS Aol ATPOF NADPHYF g4 114 Hkgof 2
=ofof ghA 1A Hhgo] dojuf Zrrdo] %*é At wheba] g
24 317 ghgo] dojur] Hofl rukgo] HA dojdrt,
gz A 1495
A2 1) 11:¥2Aa [IEEAD 1) Q3 © ==
M@ 3(1) x 20RO @) x
=2 1BETF 2CF 3MWO0@xBOM@WO
(5) x (6 O

1)-1 (7hel TLC whof Helsl 2 wab Ao] A7hat
(he] g4 2o=ge vas o
1S g8aa, I F8s bolet

o oaeed

1)-2 1) (Do &= AHEYS

5 2
b(I)t BF a0z} 0] We & 4ot 254 He 7
oict

P
2 (LPH 2R AdEY
W3 o] 71 EhakalA

2 o] A 4477} %
-3 1) k&= °Jx4owljmﬂ Lzykjlﬁ Fj%ﬂl

Aol Ee] A7lE Adas drleo] A wEka el
Z ARE SAUR Fd MAE vdshd Zied > EE>
f=a a(l)> G54 b(I)ole

(@), (3) (WDellA A=a a2t b«l o AEYY

SHEYD 7|9 AHFIR R, HEd T2 FEL Sl} b7} =
o AT AA0) Yl ol gste] FdE

AT

@) (DollA 28 = 3 l
oAt 450 nmel HloflA o 2dsHA] dojdths As &

% slet.

JEER

S AHEI CO,2 BAR Sl 1)

2)-3 (1) A2} C 272 =4
2 At e C 7k A oA
_/'\_

e o] o)} vk 2
B 214 wol Fwel]
ofufelel CO,uT} do] WA

r]o

e I‘E

TOlE}. olE T3l F7gol
Felofof gtk A & 4= 9k,
(2) A} D RbollA = getAdol dojuA] ettt ©1E 5
o] 9o CO,7t Yo% FaAAol Uolubx] ghethe 21& &
2= oh:].
(3) C koA Bl ofut 2e B 2ol AKE kg
4h=¢l ATP, NADPHe} 2= 3o Hagt CO,7F 2
o17] uhzolct.
gRke-2 Bl Fe R shal g 1 W2 CO,E B8 =
shizdl, F 72tollis Wt CO,7t e ojrk, upeba] guhga e
4 34 9hgo] B ofut ke Foleh,
(6) A 7713t 2] C bl LA SR geh/do] Lot
© B 77104 @ukgo] dofuk ATP2H NADPH7 43459
7] tfRolct, o} B3] HEAL Wo| Wast Wuks} CO,7b

LR Tk I WSO PHI S glon, Burge] WA o

_;9

¢

e}

pasy

150 Z~151%
(e,
01® 02® 03® 0@ 05@ 06@
07® 08c 09shd &=

01

LE=20t-DNA, 2l
4 EGCHSHo|| Rofste eTo
° d Dol otshe O|E Qloj|le RSt A A2} KL

A, ATP &4 &4 S0l )t

Jaft— J2f2 ASHe ezt

zh so|Qck

1. @& AERutoln] AERutol DNAS} e|n o] itk
L. AEROK@)O B 1173 48] Bofshe A4Fo] glof
YA B 14 Whgo] doluet,

©. ©2 Yefao]Et ofe ) o] o|Fold Jehtolet, 1
ehiE sk Yool vl Y Mol G54 azt
oiet.




02 @ simeceplote A &gol.
o] Yofuim, AE BFI FUKL B BAThAlch
©. ® vl aselo} 7403 gsle] =il 5 DNA
o} #uo] glo nlEREejolet YRR BAHOR S5t
SR e ghE 4 oot
® nlEFEeo} tufat GEAY] Hefaio]= woj
Aok ATP 3 547} gl

s2el | @ ofulx) Hsle] Holshe grmae nEmey
of i3t = A|e) Yetziol= s gl

=AM = 3

B A1}

03

XA} RAHO) BIo) A LSHAIO|
7134 28t Qojutet

ook &
H1b oxoool

IZEILOICT AL PBATI A B
£312] R3he TChe) o 3

@, ® ChelAl d=a7t & B4k
o], (hellAl Wakile] 7H Fash] dofubs W Azt
Aapo] wlol}, webd AL F2 AB4T} A FoHe 0E
ol g3fe] WAL Tk 212 o 4= Qe

® AlEe 2 gEaoH FA WolUAS o] §tel B
2 Shue, @Rl g4 AdeYn GEA A8 Avge
7o) Qi

@ 7hzeimol =) Aol g4 AHEYS Byl o] shge

wet WS F4she AE) thErks A2 o 4 9l
bizerll D (HE el 284 Yo s Fahye] of= A=

c 7}; {E%-HL 2h0- 7L E| 0| A Mal oS

S31el gl dgSH v U
wERI) L g o e A8 M 2 o

2 7P E 0| A o],

05 . Ge7led, 0L BEd, O 4%
bolc}, HEH Al I TIehbe] Pefsio| o Efatet,
U AR A Aol M we) Wold et Ak wei
AL 24 auct hzelo] A,

a, @ g4=x

off

HiEel | © PEA a@) BN AR we B

T, 284 e Y s A

]

400 450 500 550 600 650 700
2of IjE(nm)

Ata Mo 22 xzpAiD)

of "lo] 8|zl B2[ofM 5
afQolct = 347 ¢i

2210 20§ OJC} —p XZAHI} ZIAH

SN
} | O»o1q }\}/\7} D+0| HFkH§)i7|

O 20
rm ot 2450 Yy Aot

. 7 PRI 2ehtelA Hubgol dofunl, ofu) ol
BaElo] ARzt WAl
Ak Al ALAS o] §IHHR, AV B OR mojs
Ago] ik, 24 o] Hl3) Rglurt A4 o] w21 K9l

1]—}}0] ol K3l 2 o] 4 wlieh A4 vlojlA 3
Md< ZsHA sb7] wizolch,
HEEYZ| | L AR Alibe WS Fpske] A 2
20| ofuth. Ak Alato] AJApAaE A o] dlo] m|Rl 9o g
o] Mol AL FjFto] ZE HxpAT} AAo] WS Biate] Wt
3& 7 A3 11 F9foll A Akt ol TR wizolch,

n:°“ r.ﬁ r{r r

/ATP\
_»NADPH
E}A T2 BIS
[HH}»Q Y\NADP+/ [ O vo
O wvo
“_ADP-—

+P;

- HEES: E—J |HXIS ATP2t NADPHO]| 3tst of|LX| HEHZ MESHH,
OOI =0 O, 7t Lttt
HHE2 At=0l ATPQI NADPHE 0|38t CO,2

08 0
s
F

® (he &
rgog Q%EJE}.

@ w2 317 REZ(hollA Ziegdo] =M WRES AREel
ATP9} NADPH7} g @3}c},

® o] glojw d=Ho) ATP, NADPH, CO,& 333l &
2 174 yhgo] dofuf 2ol FAHct

061



el @ FUSUhe Tehteld dofub, g 317
She sEwutoq ojyrt

iz

e e [eTE=} [STE=}

5 5 i) B

2 2

d d

& % CO, CO,

= = [1=3 ol
=) =

Al

« 721 HE 0|Zsh BHE0| Lojuta, CO,7t gl 2= BHsh=
Bt 17 BS2 HO{LEX| =Lt

o T2 T 20| SiXIZE 72 TollM 2HS0IE! FHES A=2 0| LA
o= EtA T P30| Yot mEEHo| SHMEICE = HELS0| Yot
201 Bt 1Y 30| LO|LIH, HELS AME0| SFE[0{0F A 1Y
2HS0| Lofetet,

- 2 I St CO7L AL S3Eez FHtgnt BA 1 80| X%
Moz dojct

08 ©. 7 Lol Wo] FEHuL Bvgo] dofua, of
BgellAl H,00] 3hslo] 0,7 it & CO,7t glonz
S 1 uhgo] dofut EEro] FhyHch

el 1, 7k 1olA CO,7H BwA) O R T T
% o] Uofupx] gttt

L T3F TelAs o] BFEA ons yukgo] Uojuy

OF L
e

09 b 1ol4 Mo glol CO,7} glow Fahiol Uolrk
A gkttt et 771 TelH o] glolw CO,7 1o
A Bt Bl dofdek, ol Tk 1 o4 Bukgo] slojut
Sha 34 W] Wagh Bo| BEojAL, o] BUL o83

o 71 IoIA B 4 ¥hgol ANFOR dofi} Ergol

kg2 Wo| TS HHIZ CO,7t TS EA 1
HISOR LIORIn, BUIS0IM BHS01El B0 BZE0{0F B 1
HKS0| 20jLt ZEHO| BAEC,
i 7= H
e o] 2ot FHtgnt CO,7t Hest Eth 1 Hgo= Lt
FOIEICHE At BHS AH20| SEE(00F Ba 1 HES0| Loj | 100%
Ch= A2 2F 27 Matt 82
NS ol WS BT} CO,7t LRS B4 18 viSo= L
FOIEIChHE At BHS AH20| SFEI00F B 1 HS0| Lot | 50%
Ch= A & 8t 712k 27| M&Et 32

-‘HLEJ EJ-OJ %Rﬂ 155%
O 2230/ @ NADPH O AANO,) O ATP 6|
28xf ONADPH @285 ©1 OATP&N

10, 20PN @a@AL,OI 31WOQ@O0
(3) x 4 O £(1,0), © NADP* 5 ATP, NADPH

6 (1) @ H,0, © NADPH, ©® ATP (2) (7P E2tZ0|= Li2
(Lh AEZ20t@3) C (@) (7D

1 Z0)0] BRI 54 ol &H"), e ), 4:2:0,)
7} AT,

2 () WA B Ahet o] BaAE, depsiols
o] gk,
@ HANE W F4 Aok ket M Fof glom, W

ZA] A B o] o
X

d

b
[N}

f
-
o
i
o

BTh T
(3) A= vk S AT 2 Feshs Bl bl w3
AT BA 12 =

FA 12 HES T4 i Pegy Ol

3 () LoAUAE T4 BA MM FEE At Az A2
£ 7AHA AUAE WESIL, o] olvAl= ATP el o1&
.,

(@) Hlegh A Z50lle A 13 3A 17} K7 oA
Rt &2 A SFole gA 1R defRit)

(3) vl=ghs] A 35014 = H0)0] &afE o] 4H(0,)7F
Asi, £2ha A EEoM s B0l welEA] Fong 4Tt

WAYaA] ghct

4 NEEo) vlBHA AR} SR E(H,0)9) FEaE A4
%xo=2 NADP' 7} o] 2212 wo} NADPH

N
O]I
e
il
-

N

5 muksoja AAE ATPe NADPHE o]83lo] eha 11
% ¥kl elojut rro] gy,

6 ()ER Qo Bz HY, AxHe ), O7F ARHERE @&
H,00]3, NADP 7} H*3} #z}2 do} © o7 shgls|uz
O NADPHe|th, ATP 3+ Jaof 93 == O
ATPolt},




(2) W4 ALAA, B), ¥, ATP @4 fidk Setmo]s o}
of Slek. et (b Peksiol= W, (L AE ol
(3) S}t AR Hetmo|= org AAR AE H' o S5 7)1
710 ket H' o] 2hibelie wbgoln 2 Coltt, Agt Bl 2% 4
2} Aol

(1) ATP 94 fiavh ATPS SHdstelwl Setsol= Wi
94 H 7} 2E2ulhuc Sobd, gefsiol= tr(hel

"ol ATP 3H4 248 Fal SERRHR SHbelojof g,

" el A o1

06 ©18 ©12
cE2jot @ ATP

ozsE2 O©3PGC OIEE
O NAD" O3t ME

1(1)x (0@ x 2 (1) 3PG (2) @ PGAL, © NADPH
(3) PGAL 3 @ NADPH, © ATP, © O,, ® =Zx=%
CH,0) 41O ROEBOM X (B)O

1T ) &4 34 HkS-L o)Als} ehal SYAA TegrS 3
_F:'U}OM Jojutt},

ol ATP9F NADPHZ
zwfm

2 (1) 7 3|R2o]|A| o)Ak} BtA(CO,)7 RuBPgt
3PG7H A48 of ehavt et

(2) 3PG7} DPGA= € uj ATP7} AR-=a1, DPGA7F PGAL
2 2 o] NADPH7} ARE-HT}

(3) 7 S2o) 4 PN B SHFHE S PGAL] 2w
el ol

At

3 EEY 184S AT o wha 14 vhgo) FFEE gyt
2 Ao NADPH(®) 1284}, ATP(©) 18%Ato|c}, uk
SolA= HO0] #3li=o] O,(©)7F A=z, gha 37 vk
oAM= CO7E EEH@) o2 SHeleir,

4 (1)~@) BT AE SFNAE BE HAL DA oA ¢
2291 418} 349 wkgo] ojufe, 71 A3} ATP7} 4 Ech
(@) A3t QIARSK= Al S50 Yofupar, FFHebE 3
Qe dofet,

6) FAI} Az TFe

Aolet,

A UellA] ojub £

=)
qz ¢ 162Z~163%

A1) 130, ONADPH 22 1
@0 @O0 (B O®) X (7)x
A= 2) 1 A EHEEo|= LR, B: Ee2tZolE 9 C: AEZD0}
(3) % (4

3Mx @20

2ATP M SA 31X 0@ x@OBO
6O
#=3) 10H 2ORuBP,©3PG ®PGAL 3(1)x

(2) X (3O (4) x (8) x (6) O (7)
X2 4 1@02®C02©E5f 2 @ Zdl @ TCA
3MO (@) x @) x@OB)x (6)O

1)-1 62 1,09 F32 A4E 0,07, © NADP'
7} H' 7} A= vio} 4=l NADPHo |t}

1)-2 A% b 7 14 928 A7t 3 1= EFEO}
o8 234 A4 52olch AR (i WA TM &
A7 A 1€ A% NADP' 2 Herslo] defo) waa i
ohA] grom nlsta Ha} Sl w8k HA S5e
2 Tol, vkt A% SEol WA 13k BA 17} Thof
st

of

1)-3 () 32 Ohe <284 A7 55, 3= (WDe v
WA 50|t}
(2) Bl A2 S o2 AAf SR EE v
= il u AR H' 9 vk 712718 3/4dsH ot
ol H" ¢ = 71&7]°] 2Ja] ATP7} &4ch,
(3) Hlxe2h4 A} S5 oflAl= NADPHS 0,7} A d=ict, 12
U &3He 24 SElAE Pryol A $EE 1A} Py o2 )
Eolenz NADPH/L A4 =) i, H00) #esie dof
U] oot O,% A4 E1A] g,
(@) Bl A} S5 A= BA 19] PryollM = A7}
A2k WAE A2 NADP o 25402 Agsng P, o
2 wgohA] ghert,
(5) 2ba] A T53 vlegh] AR S5of Hefshe At
AR A e gelaio|= v glck,
(6) H,02] sz vl<egta A2} S5l dofdrt,
(1) @& O,, ©2 NADPHo[», w2 314 ¥hgef ouks
AHZ 5 ATP9F NADPH7F ARS-EITH

063



064

2)-2 H'o| 92 £33 v ATP7} gAHEE G Deta
o] o] gt ATP g4 fideolr.

2)-3 (1) H'2 ATP 34 52)
A7} Qs gt
(2) FEAIZF FHe A7 5ot WS whow AERuKC)olA E
gtao|= YWRA)Z H' o] 5% SfEo] datao|= i(A)
o H' =7} ~AERuHC)Rrt Fobzict, waba "atao]= u
F(A)2] pH7F 2EZuHC)9] pHE T} olxict,
(3) ATP o] dojufe H' st Hetaol= Y (A)d]
A7k 2EZuHC)oll 4| Bt ook ghrt,
(4) v|=ghA HA; 53} 8hA MR} SFof|A] HAPL o] 58)
WA HEE oUR|E o]8ste] B A A7 H S 55
SEelt,
(5) GEAIA ek At FdE ATP= 729 3]29] 3PG
3k o9} RuBP A4 e o)l 4] ARg-EIc),
(6) AEAoMA Detzol= whe AAZ H' 9] 5k 712715 &

5P S ol 2 ALAE Bof w7t ol

i

&3l BAHEER oy

8RS F4) AolA] HEE Aolch webd dEAlA Bk 4
AR H' o] 5 712712 94k she 2|9 e def
uroltt,

3)-1 b &2 14, (LD 3PG Y, (th: RuBP A48
dAle| B2, CO7t A== WA= (Zhelth,

3)-2 @< 584 339 RuBP, ©2 RuBP7t CO,%}
Agsto] 4% 3PG, ©2 3PG7F ATP2F NADPHE AR
ate] A4 PGALolt},

3)-3 (1) 24 2= AZA|Q] 2EZntof| A M=t
(2) RuBP7} AR == ThAl= (tholct,
(3) 3PG7} PGALZ € uj ATP¢} NADPH7} AnErng
1821 oY=k PGALo] 3PGHEt} W},
(4) 741 3]2of|5] ATP2t NADPH] oy=]i= PGALe| #]
ZEct,
(5) 3PGS} PGALL m% 3ekx 3l31E0]31, RuBP: 58k
shgHeoltt, weba] 184K k4 42 3PG=PGAL < RuBP
ot}
(6) ZETF2 6%HA BgHEo|HR X 1A 5] ¢
A= A4l 3|24 CO, 6527} A = ofof gt
(7) 7881 3]2ej4 RuBP= CO,F Adtsto] 3PG7t =B o
2379 CO,2) 3F& 2ctsld 3PGE] e #4slal, RuBP
o] FrE= Ui

2)-1 UhelA Uoluk BAAE PoluiAE Fostol £
S TSR FEY, (DA Lol BADAIE $712
wafsto] ATPE GAsH: A EFoldt, wehd (i 4
A, (= mlEFEejololn], 2 FEH4e] WekgolA HO
P2 WEHE 0, O A 559 TCA 324 &

A0 2802 PEEE 00, @S B w17

HgollA sl ZEgol)

Hl

=

oo s onle
n

19

4)-2 @ 3|2= Purs AHeel ATPS NADPHE AR&-3|
A CO,E EEFOog sk Yl F2olx, © F2E F7]
29 A5}l ATP, NADH, FADH,Z 443= TCA 3|
2o},

4)-3 (1) A2 AZl= JEA Dot v ERZEoHLh7 mE
olet

(2) BRI Bjore] Rolui 217k ol B3t i) Fef
2 ARER, AE SHNE EEe] 55} oUA7} ATPY
sst ouix|of Aol AR HekEh meby (hold S
(20U 2)9] gFo] (Pella] wdmh E,(Felux)o] apmet
wek

(3) ARACHO) Deto|= vl Qe A ALACI 25 A
A 483 NADP oft}. ule:3h4 2% 5804 ae]u%]
A= A7 A9 74 HEHo2 NADP o gl
NADPH7} 445,

() GEADe v == Lhe) HAh FeAlelA] A &
% QI4Q) 415} 219 WhS-2 ) ol of Bl B
o ofu] 2|7} et

(5) A2ACHINE BN Bl ATP7} T4, vE
ool A 718 45 sikslel Aksld ukelE 5o
ATP7} g},

(6) (@) 329 TCA(D) 2o B HEgEo| of¢]
SAo] skt uk- AXIn, WA velA ol ¥t ke
& W 5 pefshs B,

o 164%~1672%
01 @ 02® 03sigdzx 060 05@
06 @ 07 @ 08 ® 09® 1034 3=
M@ 12:8E38= 130 146 156 16@
17@ 18¢c

01 @ wurgolrls Bol BRal= Akt wagstel, el
87} Jofut ATP7} gL,




ko)A AAE 21 ATP, NADPH, Ak4o|ct of
TP2} NADPHE gho 7174 whgo] o] &5k, At
ks 714 WHSo] o] 8E|A] oR=th,
@ HFS o)A d=Ae] Yelsol = ol gl A4 Yo
A2 Fasto] Ao A AA7} HEE, o] Toluix] Xt
AR ALAZ AREA B2E AUAES olge] e AAR
H* 0 %5 79717} 94, H' o] %% 7]:27]o] wat H' o]
ATP @ 542 Sa) 34k u] ATP7} g4
® Y43 A7 583 484 A7 5204 At Wgw
o U 27} WEE, o] o UiX|Z o] 85 ATP7} a4 et
B2l @ WHESOIAIE AR Aol A B4 Wolui |7}
ATPS} NADPH®)| 33} ofu x| g},

T oo @
> of

02+ CO,7 H,00! 23hglof
Angiet SN 0,7 2hgsICEH
EY) 22 yz0t ]
O.7F #Aict,

+
AHE()

(e7)E 24 Aol ot
SAHADE SHASIYC,

7. Ao Aol Al &2 V1€ widle] 0,9 CO,7T 8l
Fefoll A A=AE e FEHe e vFdEY 0,7 A

Aol A H02] B3|z 0,7} uF

of
ol
2
&
o
et
off
ol
has
o
T
lo
2
Jh

Aok E-2 o 4= 9lek,

L. 3e] AellA] SAAE (I 2ol Halz A7) Adle S
Wol SAME A(I)2 ST, FEH oA S A
()7} o] HALE Y BAE nle:ahd 14 S8el4 2%
#} 87181 NADP" o],

seerl| =, de] Aol H00] Halsigly, olu) e 4
A7k SARE B SAME (1) AR,

03 e 22 vopolel 4ol 59] 94 0= EAY
oJA1E} BH4:(C0,)9t B(H,0)& FF3A, oAt} T
(€O, 0% BAY B(H, 002 247 FFoHAA Wysh
ARAE BASI W wor GEAN 2ol st Uof
U Ak} SPRITE, wheb B A A Ak Bl

gt Aol

o
<
>

EEED 920, O2 "0,0lct HEMoIAE Sof 2ot Mast g

517 | ufZolct.

M 712 HY =

QI ©2 2F 27 A1, olet Zo| BB IS ZEHM 29

(o)
ot oim xjof 271 ALE 22 100%
Ot O 87 £ 7% 0%

04 @. @ FAAsH= A=A efato|= whojla] Wefuz]
£ ke BAY =as ot AA dEA e} skek AR 9
s ATP7} == 2ol

@ FANA FEE AeuA] DA A AGAE w ofs
3w & ofuAe] o uhe AR F4E H' 9] Bk 7]
&71E olgste] ATP7} g€t

©® Yefuxjel sl FAA B LeuA] Axk= A4 A
@71 9] Ate} 2kl wke-S Sl o3k, o Il WEH o
UAE o]g-ste] ATP7} ggHrt.

2711 @ Axf AGA A A7t olFshaA HEE ol
Aol ojaf Petao|= whe AR H' o 5= 7187|171 349
th. H' 9] 5= 71&7]e) wfe} ATP 94 545 F3f H o] &
A o) ATP7} gt

05 (L1)=ney

42 B45H B At 1%} AR}

< Y= BE B MaTt F2 E4ctke ”Y

TiEol| et A 1ot &

A 12 st
IHA|
EY 1R} TIXES8H| IEPEN

399995 /490,,@0,

©] A @ El2tzo|c of

(0]
549944 o '&ssq‘%
%2la WS ENMA oL MA

@ BAL W FA Arold BEE A 13 A3 584
of APEBE, 12 A SEAE AN,

sl | O BAE GSA) Dersol = uo] ZAfic,
@ Sl At FAGIA HES FA A4S AT oA
22 as) @84 b, 7HRE 0] SA| MR THE, RouiA

r
£ Bolo] 1S B4 Aee AEshe JEe dith B A

I o= upAlo] 700 nm¢l W
& 7P A gstal, A 19 vhg S M Py o2 T4
0] 680 nm¢Ql W& 71 & gttt whaba] A 1334 1

=
o HE FA] Mt b - 4ok 9o shgo] that,

065



066

06 (L3) =dey
B C DL TN i I
213 4ol MPED YRhel Y2 SoF L Do con e
2] 010 0 2 B|4BIA 22} B2o|Ck . o rene

sl

NADP olct

le FaVNG
L&} 7t %xil 7
3 e
goiygiz § Shg N
2 -' =

xil

2 | Fa ket 22

o = < —> 42 (7h)

20 il — 22 )
oA S8 M A T2 L34 M2t 32

£150[20 2 £33 Mat B 2o|ct

© A 199 4 4
7V & g,

® 22 Uhe et ofm, l4aka] A4} BEoA
A% YIS A3 AR HEAem NADP o H' 7} ¢
Herelo] NADPH7} A4t
® A% (he WA 14 BE8 A4 A4 ASAE AA
WA 12 FEoLoma 2314 Mz} F2o|c}
® AR (He} (LPe] At LAl BE o A7} Y,
o] oIX|Z ol g3t} Yefaol= vhE AR H' o] S 71
717k i,

Hi2e|| @ 20| BRI vea

ek

2k P02, 3] 680 nm?l Bl

SL2] A2} 3=

A B2FPeA ol

7%

oAl W2 A 1A A
Z ig— ]@_/] H}-O ZAI Aﬂ
=< ekl otk
=L
U opect,

o 3 1olwl, %A 19

07 @ 34 O W 54 A
SeAR A9 & AR A2
4% Hgolons 47
szerll @, @ «84 A%
o] WHalo} NADP " 9] 3+
® 34 A 550 Bofahz
8RS B4 Ak Pryolth
® A HLACNY HA7E A ubAle] Aksk 89l whgow
o153 uf oUX(A)} EAH O WEHR, o] oIX|(A)E
olg3te] U Az} LUV H' & 2E@nio]q Detmol=
Y S b

o M
2
_hL

S1A]

N

H>

-

o |
o d

=2

(0]

<

Fl

QD e

08 @ WukgolAt WAl el x| F4ste] B4
H' o] 5= 72712 ol3) ATP7} b itk 141ah),

® & 174) % 48712 NADP o[}

® ©& vl 7%} 580] 4429l NADPHe|u, NADPH
= e auloA] AaEs AN B2l 4 A,

@ 7k X2 5o Ho] 84k v whalis o1 1|2 o] glo]
ATP7 dAEER, a4 X= ATP 4 fatolc),

NADP*
NADPH NADP "7t

NS 2l TollM Bt

29 HAE Y
o NADPH
2 gagn

H' £&7 £2 getaole Lo EETF e
£E20t2 ol ATP 34 542 EaH ZHKIE|0IA
ATP7H &It

7. 33A oA BeuRE Fohd whe S Al Peg
ARE WESIL ALSHE ), AN Py H,00| a2 Was

RS ot gkl Tt

L, HE3H A7) S20AMs B oA HEH AT} 13}

Az gA9t A2 AYAE AH NADP o] Ao,

NADP "% o] Az} H' S vto} NADPH=Z =t}
iR =, H'o] ATP 34 842 %9 2AERnE 0%

ale AL getaols uke AAR 49 H Y 5% 71270

whel A= Zlo| B2 oy x| 7F ARSE|A] =Tt

10 gEA0H L gefzole Wi H S5rt a1, AER
ule] H' g7} Wop efato|= uhg A4l H' o) %2 7%
717} @453, H 9] 5= 71270 wet Ho] ATP 4 &
25 Foll AR wf ATP7 F/gd€rt, AAE Aol defal
o= o] pH7} @ol:t 4=go40] pH7t ®Y W ATP7} %
AEeng @7F o) 2t

@7t @ELC it HEAHoME H' 527t 52(pH7t $2)
EglF0|E RN HY s=71 Y (pHIt 58) AEZ0t2 H'0|
ATP &4 SAE Safl &4t i ATP7t 24=7| th20]ch

i 71E Hi

@< ©2 37|Z 27 Hlwst, 2 7S ATP & abgar aet 100%
Xlof &7 Maet 82 °
@2 @2 27|12 27| Hlwt B 30%

11 © B 37 whg2 34 THgollr] olatst ehart 4
o] EEgdo] FAE= ko8 HEA 9| AERHoA dojrit),
@, ® B2 14 urSolA] 2y 3|2 B 1H(CO, 14),
3PG ¢, RuBP zjAJ9] Al ©HA| 2 123k 4= glet, CO, 1274
o= Fn|AFeh= G47) ol

® 78 8204 3PG £ @Al ATPS} NADPH7}F A

s2e|| ) (7hi YeksiolS e, (i AEErjeld, 8537, RuBP A4 944 ATP7} ARGt
Ml



Heewll @ Y 3|2e)4 AYE PGALY U4/l Zeg
o] o] ggir}

12 741 3|24 Puks 4HEel ATPE 242l oY
o2 A5, NADPHE 3PGE 3Hsk= ] ARg¥c) ub
2hA o] Agtelo] ZRAetol A Hukgo] Yojup] grom
ATP2 NADPH7} A/ =]#] ¢ketiz 7Rl 3|24 3PG g
2, RuBP A4 &7} dojuiz] ool RuBP2| i 7has)
1, 3PGE i 711 "k, wehd] We Ae ) 5
w7} fHshs ©& RuBPol,

CEEE) G2 RuBPO[t Yg XITHSHH HEES0| YofLEX| efot
ATP2t NADPH7} 281 3|20 ZZ=IX| 2282 3PG &8, RuBP
Tl SAZ ZIRH=|X] 47| w20l

A 7= CIES)

2 27 20, 7SS 2 5|29 A X|0f 27| M&St R | 100%
QU&7 2 3% 30%

13 9 CO7E 1g=o] Hzz A== 849 3PGol,
FHAR HE5= O2 PGALCH, ©2 RuBPo|t},

7. 3PG(@)2 PGAL(©)2 &5 3% dghEo|us 134
o e g,

Bzl v, 3PG(@)= WEHS ARl ATPEREH Q4]
£ a1 NADPHe] 9jsf gkl =] PGAL(©)o] Hrt.

c. =20 Alr ol Ee ol ds el Ak wet
A 58 % AutoA] 12} A7}&-2 RuBP(©)7} 6%Hg ¢lAkEC)
)

P o7 o 6m
DPGA
\ RuBP 3PG szw ©—> 6NADPH

S@0@ i
PGAL QPP
PGAL

1 9P »»» Tt
PGAL
(71 BtA TH(CO, T
6212 Sk
(LD 3PG &H: 3PG 68AH= 6ATPE—‘$’— Ef Q47| ot DPGA 62
A2 EACHE 6NADPHEEE $A(H)E 2ot PGAL 62X12
SHAEICE
(Ct) RuBP xiM: PGAL 62Xt & 124t= 2|22 thALtet =S 8
Mst= o 0|25, 52AH= 3ATPE AMR510{ RuBP 32X12 &
ShEIC

H): CO, 32Xt RuBP 32XIQ} ZAgtsto| 3PG

@O @& ATP, © NADPHo|H, ATP¢} NADPHE &
5 kg olA] AE ol
@ 3PG7} PGALZ =& oA ATP2} NADPH7| AR
HEE 182 olv ]k 3PGREr PGALo] W,
® 29 820 2 WA Bk fo] hgef ofs) 2}
@ (holA Bhat I, ofuf A HE B 3PGoltt,
HiEer| | 6 EET 1HAE GAstelw 29 8= B
PGAL 28A7F HastE = o] 3ol AkgEl= ATP(@)2
27 = 18, NADPH(©)9] 24} 4= 120]e}, mhep 25
& 1HAS AR o AGEE Q9 O £4 4 1l 18
12=3: 20]t},

15

ol
ol

257 24

PGALEEE} StA
ATP, NADPH

L= M@/ VXTP A2

Y  RuBP
SELT co ot \_/.&CO
of 2|22 AAE :
12 3PGoltt

HB
2
%

o

L2
4] 3)2ojA CO,~= RuBPe} Adlste] 3PG7} H}, whet

Al X=PGAL, Y& RuBP, Z= 3PGo|t}.

©, 34 @olAE 3PG7F PGALZ $iE)=g], ol Huks-

4H29l ATP2} NADPH7} AMS-5ich

22|l 1, X& 38k 31329l PGALS], Y& 58k 3}

=2l RuBPeo|tt, wheba] 182G g4 4= Y(RuBP)7}

X(PGAL)¥ch g},

16 © w4 14 w30l WA ADPE uks-o] 33latst
oA 571 QUAKP) T Ajtsto] ATP7} €,

@ H,09] FEal7t dojub= vedhd HA; 35fA= H,O

1827} 25l € o NADPH 1827} A=, gha 117 vk
oAl g 182} M= 2iW NADPH 12827} H a8}t
whEba] g 31 BRgoA] et 1EA) Y EEks
o A= H,0 12827} E a5},

@ ®4 1 wkgollA CO,7}b 2o Shelw] ey gyt
4%l ATP2F NADPHZ} 3] ofok ght,

® vk M2} Sgof|lA HAke] 2F 84 NADP o]
ch, whebA gha 127 ukgol|A] NADP' 7} Al A4 =] ofof 1]
_,_g]_;q z{x} b-Eo] ;(] x—l oz 0101 ‘ilﬁ]'

HEEY| | @ A 1 Bh3ollA 2wt 1:A7 F/d=]=H
ATP 18842} NADPH 12827} Hasich weha Exgd
1847} e off g4 1 whgol 35l ATPo 24 &=
+ NADPHY| 4} 4=} gt}

o[o

067



—
~
ol
o=
HO
b}
gl
%

7319 2

CO, HEG > DI2EA
NADH, [>CO.
?EH H\_| /ATP ATP NADH
At sz

NADH NADH
4~ NADPH Y' TCA ?COZ

52
- FADHZ”\ \_/(kcoz
PGAL -+ £=9 ADH, ATP

N.
@h (Lh

5t LEClo| DI2BA0 2 H5liE| 5
A B0z o2y AMsE|D TCA 322 73
CO,& Zalisle 230z M=
ik 0|EZE2|of 7|2ofM o
e,

7. (7he CO7t A E]o] o] FAul= Hdo|na F3}
39 gt 17g whgoltt, (W Ergo| 9FEHARS AH CO,
2 BoflEls Igolng AE 559 sl 14, m]FHAR A
3l 2 TCA 3]&o]t},
L. (D9 g 1 W2 FEAQ AERuo|A dojidt
(o] afd 22 Aol A, w7 BAte] A5k 9l TCA 3|2
£ HEZEEo} 7| ™ofA dojdtt,

HE27| 1 =, CO7t W& Euhit vhg-2 (WhollAl, CO,7t
== 982 (ZhellAl dojdtt,

18 (he d=A9 detzols w4, (e nEEsalo}
WeellA] 2z} g Ae} 3t} AlRol| o3 ATP7} =)= 2t
zgolct,

o, (7 (Dol i 2he AAR PAH H' 9| 5k 7]187]
of met H o] ATP 44 a4g 53l 24ke o ATP7} g+
Hrt,

H22711 1, (ZDeAl= NADP, (Lol O,7F 22 AHxb
FgAoltt,

L. (7he 95419 gepao|s v (W= nlEZE ol Yo
A dojdtt,

=} 168Z~169%
No o Fe)

@ AEZ0 O IXM @ OJMSEEEA

CO,) ©gE OGNADPH @ Txe) @ Py
© A ® NADP® @ P, @ Y8=R S
B HE @2AERN @ATPEEELA O

E20 @3PGEE ®18 ©®ADP @ NADP'

170Z~173%

01@ 020 03® 04@ 056 06D
07@ 08@ 09® 100 11® 120
13@ 140 I58Ex  16s8Fx 173
8 ax

Zrlolc,
C. olAlE} BhAE EEGOR JUAYIE WS Thh 1 U
golt}, AERIKC)olz B 304 Whgo] Frofahs HASl
glo] Bha 314 whgo] Uoft,

HEerl | L Bl detsols thelch HEM Aat Yeka
o= BH(A)l A ThEat ARste] BARS olx g, o]
2 wrel st

=X 24

E2i: wo| mxo| uf

o
i
o

o

%

=
B
10

s
jon
X
THo
fjo
]
o)

H
Hu

T2 E|LO|EH MAL
YA 2200 g

S4510] el aofl A

@ g4 2HEYo|A] G24 ak G54 bok SARE 12
9 Uehhue 92 984 a, ©L hzelo]=A Mol
@ BS54 a(@)WA ohje BE FIH it @A Qe
s10] = g gick,
® ©2 A=Ewol=A Aa2, PAUAE Fostel g F
A Al2] 24 ac] Aeshs o8 Tt
® Alge] Qo] F2 22N Wi see YA Ak F 9%
A7k 254 e A0] F451 gkl TR WAL B3]
717) wholc,

B2l @ 7HRE| ol SA] MA©)7 E4oke WA E
WA0) kS B4 Aol Aetelo] Bkl o) g

-

03 . b #gelA NADPHe} ATP7F A ER (7=
REgolaL, (L) IolA Eierdo] APEHER (W= ' 1
7 HEgott, g 1 Wk (oA CO,(Q)7F grelsjo] =
=gl




L RS Ohel e AR WAGIA F4s WU Ao o
57k ATPe] 8k} oulx) gej= 45w, a4 NADPH
of At

siel | © S Ohe ARAe] Tekteld, e 17 v
She 2ERmelA] dojiit,

o] 5715 Wi} CO,7F fl=dlte O,7F 2
i A(DE =3l olE &8 H,09
FEE A S Aol ol At A(D= &

o O
o BN

to

=

i

B 2

©

J

2

o e oAr
i)
3@ hu
10
(]
o

Z51, H,09] Za= W% Aol sl &4k A(I)o] <4k
AFE(DE S

AR A()olet,

05 (21 2x 24
2
e
1t MR 23|
OFEf|Lt AfA

o 2 il
I @ Q2229 = & X= geraol= ofoitt

A lofuict

@ B FHAA FBS 3he Al WE F4 AEO)
L+ g4 aolt}

@ £(H,0)9) FHal2 B2 AR A4S 9 4k 3
19 ¥hS 34 A4S TUA7IEE, of AL BA Lot

® WAL YeFolE ol glonE o Xt Yelso|= gol
o}, Yelaio]= woli BAMEE ofet 2%} Aot ATP %
CEE

@ WA 19 W F4 At o] 680 nmel W 71 2
545t @54 agl Pyyolth, B T4 553 o7t

Pesooll =231 Pgooll M oA A] =7 2=, o] Ak
A AGAE AA AR 92 B 19] Pr 22 dEdh
b A 19 vk S M@)ol W A= Pryee
A,

B2 ® o] FAl= FA ToH, BA I+ vieehs A4
SEoRt iRt

o
o~
o}z
o}

R

AR A SLE D NADP*
(1R IR 42H) ) ot 1( o
QW 2§j| 2© .
2@' 2© B +

) é\ P700 H+

Po ] N> 1ol e 34
2©) A CIZ A
HzO—A%Oz+2H+ Pe@sta)
gHzoﬂ\ Y2 Y2 MR Pogy — 131 22F 423 — 4
2E MEH — P,y — 12F M2F 283 — M2t HLHIZ 714 2
2102 NADP "ol Mgict

iz =
10

b
pig
rQ &

> ofy o
Jhv olo

o or X

@ H,0004 W& A2 A 1) — 13 27 58] -
AR, HGA — A 1(Pre) — 13 97} -84 — A2 A2
£ AH #5402 NADP o Hgwlo] NADPH7} 4Kl
webd H,004 &5 A5je] 2% 4-84]= NADP " och
® Pt 134 212} -8 A1 WA T4t YA Defatel
= o gl
@ ukol A 4E NADPHE &4 77 HE8o|4] 3PG7H
PGAL 3H1s)i= 7ol ALt
® b Hx Aol A AL AP} o5 o)
WEE oA olgste] Yelaol= e HAE H o b=
712717k WAsich H' o] %= 7127]e] uet H'e] ATP %
A T4 Fo) Shbe o ATP7} gyt

HE| | D Pyt Proy 5 B9 9 4 Aol

BhS 4 At g8 aolt,

7o K2k KLHL ElatEol S ajof 9jct

=2 x|
21X elztzo|C of,

REL Napp+® AB—
"

Poso EL 4 1 el2tz0lC g T
P
(Lh

@h
El2}30|C LRIt AE 2O £ &7 22 ai(pH 7t LS af)
El2b30|C Ujgo| o] ATP 34 42 £5H AE20r2 2Ht
o1 AT aggict

® (hel B2 X= Axe] 2% 484 NADP o]n],
NADP i ~E2uk(A)x Aasls A% 5204 3PG7}
PGALZ 212l uj 44 ¥ic)

@ Proe 3140] 700 nmel W 71 2 Foea)
2, 97 19 4k 54 Azolet,

® (he] AR AGAE (o) Dekzo)= whB)e i,

HE4a

rr

I HZ S50t 28 069



070

©® HouRg F=psto] LofvA] HAE WSS Poy Alshel
efolw, £ ez W S wol ghelErt

HEZe| | @ JEA(WDelAE defzols RO H' 5=
7h 2E2uKA) HY s=8c 2 v, & Betzol= i)
o] pH7} 2EZ0KA)2] pHETH W o) efaol= i (C)2]
H'o] ~2EZuK(A)& Shats|wAl ATP7} gt

08 (bt vy Axt 389 d¥oly, Hak= A T —
AR AGA — FA 1«02 At mE @2 34 1,
O©2 A Tolct,

L33 1) 3A T(©)2] vk 34 M
ojBR H7igo] Lt

HEL7| 1 1, 33 (@) <3 A7 353 H|
S50l B Hojgict,

o, (7helA A AALe] 2% 58491 NADP 7} #xjet HY
< who} 145 NADPHolch RuBP7} CO,$} Adtsle] 3PG
2 &= dAloll4= NADPHA)7} ARS-EIA] b=t

HEHA24 g

rr

n

k)

H>

2] )

D0juz| Mare M2t MeHE

I O BHS ZA MAOIA BFZE|
= A © AU HEE @0l g

HAIOIA Of|Lf2|2 BE3ict
af of|fz|9fo] o Ock

Rt r“"
rlr
S) 2

HZO Elaﬁ_m: e

/" '7'\
OO0 o
_ a FERITTT | eizpz0lc of
LEECEREENS : SLLLLRARSSS
i)
o} A L
gl 71| @ 3/ g m @5/ (Lh \/

LEzOf

7 3gA @2 33 TolH, BA Tl HolluAE S+=3h vt
& 4 AR PegpollAl 2ol A] Az &gt aoy| A

AR A2 AGAE AR EA A PEER A G
o] W B4 Aol A WEE AR ®o] 9wl @] 9

2 uj ouiziopo] o we,
©. H,00 sl gefaol=oq dojnz (hi detam
ol Yol L, (i AEErfolc H,09| Ha2 $&E A
A7k A QS AH 7 O Aes 5 ofuix
7h e o] ol AEEI AN Detsol= WD
2 H'S 5% 443k o olgart
szl WA G ¥ 34 Aot P02 st
680 nm ¢l We 7P & B2aka B O(1)2] HhS- 4] A
= Py A0] 700 mmel 8 74 2 Bake, el
A O e F4 Aat B O1)9] e F4 Aan
oF o A Shgol W @ g4t

(==}

25 24

-—
o
{a] =]
o=

uga_}%o] Qojutct 274 [0l grSofzl ofete
P, NADPH 22 o|gs5tof Bl Zg 8t
%MS) gO| OU\)Z‘]OE O|O'||—H:f‘
I T T
wes | wus | wus
CoO %8 | COelE Co,US

sy
4y £z 1
(Al o

ECEISST))
LHE9| pH
4

Azt
8o] gl ZU(IOIA LatzolE thee] pH7E Yol 12
ofuk0] QofLt AE 2 ojollA] El2tE0|E ez [T o] 28t
of el2t30| = L8O [ £.& 7t £OopH 7] uheo|ct

-T2 1 o] gloo= Tl A20| MME|X] 9ot EtA T HSE
20{Ltx| o2=ct,

< [7H T glo| Qoo mHIZ0|
ot CO,7} QOO EtA T HIZO0| UOILIX| =L},

- 77 II: 20| @17 CO7} U= R7H0|22 BHHSS AOILEX| 4T,
2} T0IM BIS0{ZI ATP2} NADPHE 0[85101 EA 117 Hr°o| o
OlLt mEGo| BAEICE T2iLE 72 T0JM BHS0IEl ATPSF NADPH
£ 25 AIRSHE EA T VIS o 0[A LOJLIX| SH=rt

ojLt ATP2 NADPH7} MM x|

0>'0

L T Ho] Qe 202, 549 Aol el iA]
S Fpsto] A AGAE B3 A S50 dofutH, ofuf
24 U olgsle] Befato|= Hhe AAR H' 9] 5= 7
&717F B4

HEE7IL o 7 12 Hlo] gle 20| uR ks Ahkeo]
YA =t wEbd CO,7F Sle 24dololte v 31 vt
&0l LoluA] =t

c, 7 M2 Yol gls 23012 gukgo] dofubA] oot
ATP7} 9] gh=tt,

11 (22) 2824
3EHL 3512 3PGe ATP<
e @[ NADPHE #gst
CO: © ©IPGALZ¢lci—
N @ol ATpolez

©O<2 NADPHoIc,
PGAL 3&t: 3iE

PGALS ATPZ 42510l RuBP
2 H31Eict =5 @2 ATPoICE,

® 3PG7F PGAL=Z == 343t PGALo] RuBPE &= 1k
Ao dadt @2 ATPojln2 ©2 NADPHolt}, 3PGE=
ATPe} NADPH=EHSE o|z|et A2HE ol PGALE &
ek,




2271 O O ATP, ©2 NADPHo|t},
@ RuBP+= 584 3I5HE, PGALY} 3PGE 15 38k 3%}
Eolt}, wgtA 1821y g4 4= RuBP>PGAL=3PG
oft},
@ Zod 122E 36k b= ATP 1882, NADPH 12
AL asi), uebs 2rw 184S ok ol 2est &
A} 4= NADPH(©)XEtt ATP(@)7F Bt
® CO, Fo] Zehe|w g 14o] Yojupx] ¢ho =R RuBP
o 57} S7Ha,

1821 g4 271 590 srgge

RuBP RuBPolct 7
PGAL| A B 7 = | e/|le| o
k@ gt | 26] 12 | 10
zcg LC /\COZ ljiq% 5 |73] 3
3PG =T ?J

CO,= RuBP®t #ilsto 3PGZ &2,
3PGE PGALZ #gict = AL
PGAL,B£ RuBP, C+ 3PGoItt,

CO, 62217t 1HE 3PG
128217 BLEICH = B&
3PG, ©+= PGALolct

7. At ©+= PGALotH

L. @2 3PGICO)7F PGAL(A)Z ghelsl= 3o, il
Abz2l NADPH7} Atste|o] NADP ' 7} A €t

o, B 34 HEgolA CO7E o] 222 YgEE =4
& 3PG(®, C)oltt.

oo

13 C7t AR =)= 3pgo)l A Buke Abs 5 ATP(@)% A
Hog C7 AR 5= 342 RuBP A dHloltt, whebA A
+ RuBP, B& 3PG, C=PGALoJt},
® @+= NADPH, @+ ATPolt}, 24 @2 3PG 3l o
Aol, 3PG 6245 PGAL 642 TA7|=
NADPH 64 ATP 6:2A7F ARG, wheha] of 7ol A
AH&-E= NADPH(@D)2F ATP(@)9] &4} o= 2T,
@ ©2 RuBP(A)7} CO,0F Adtsto] 3PGB)Z Sz w0l
o2, 3 ©d44 CO,7F a7,
® RuBPA)= dhl71E 27) 71413, PGALC)2 IS 170
7RI, webA 1EAR Qi) 4= RuBP(A)7F PGALC)R
ot Bk
® Rk vl AL 553} 3tst AHRel| o3t ATP 9
ol A&A o dojufe g4 34 vke-o =R E ADPe}
NADP 7} Al g3 =|o]of gk,

H2e|l @ AR S2oA WAL} e 9Hdo] o] &%=
222 PGAL(C)oltt,

-

14

o}

1) =5 24
Q123 T2hiofA

o1 0]E2C2(0f LajofA] oLt

YojLpe yurgolct KB QIAFIOICE

% H,0 H,0
o LoflLAx] @
ATP
@ HL j(u)

NADPH, NADH,
ATP FADH,

—
apEHA HE 5=

0lE2E2[0} 720jIA YojLte

s|20|ct TCA zlzojct

o
HE2A|e] £E 200j|A
B

ol

@ (We vEZ=2ot vefeA ATP
SH4 QAtstolt,

® 24 32 (chet TCA 3= (Fhe & 2 A7
3 =d=e ™o ofst Hkgolth

@ Fd GRS Dol = Helul Aol 2sf gA 9| whs- 5
A Aol A Sl A] At WEE, Hy00) #afslo] 4t
7F 3FEAL O, 7F WAYRITE Al S50 A2 QATEHU oA
NADH¢} FADH,EHE W& A= A4 A9AE et
o, 2FA 2R 0,00 L= o] HO0] et wehA]
@2 H,0013L, ©2 0,01,
® AZ FolMe 2=o| o7 g AA vFEACR
w3lE F ot E CoAR AtstEo] TCA 3z2(@HE 50i7}
CO,= wafdtt. E Fehd el g 34 Wheod= CO,7F 2
Ego® ghldn, mEb ©2 CO,0lH.

271 @ YRS AEAS] a2l A dojub, 2
1l B2 (ch7F AEZapofA] Lot

et
s
ox,
of
e
i)
o
ro,
2

k){l
17N
=2
1o

15 wlesha 2da 35l Ae B9 vhe 34 Aol W
25 AP L) kS T4 AR FoPA ¢hon, =(H,0)
o] ezt Lottt 2Ry &g WA BFoAe A
HES S Aol WEE A L] whE S AR F
ot =(H,0)| FZs7t LouhA] gh=tt.

i - SSE AT 10| S, olHXIE WESIH ATPIL &

o R

5f11 NADPH7 MEEIX|E &8t Fixt SEofM= 2(H,0)2] Z2si7t
LOILIX] 220t AAO,)7H LHEHK| 22 NADPHE MH=X| ¢h=Ch

M 7= HH

100 %

50 %




872

16 AEALIAE AR dgAelN e Ha S5l of3) Yt
ol= ol H' s=rp 2ERup] H' srrrt FobA det
o= g FAR H' 9| Fi= 71&7)7F Adh H o) 5=
71&71e] upet defsols yine] H o] ATP 34 545
3 ~ERULRE e, ojnf WAYStE oUAIE ]85t
ATP &4 f27F ATPS FHit),

AoMet ATP7}BIMEICH ATP7} EHE2{R 2l (A
Se0pel H* sEsct HRHRole Lol H' 5wt ol 5] e
olct,

W 7I1E i

AOIMZ ATP7} gHd=|n, O 7ISS 22t30|E LRt o|F S

o
(AEZDPS| H' S& Xl0|Qt Hut X0 27| Madt 42 100%
AojAgt ATP7} BHgEictn £ A2 30%

17 2% g2o)8 A= 82 5 3PGe PGALS
3gk4 3RhEo|il, RuBP= 5% 3ghEolrt, A4l 3]&9
CO,7} E2J=H 3PG — PGAL — RuBP 02 22o] A
iy

44| 5|2 B2 WIS B)O|CH 3PGRF PGALY| 12X1t
Eia o= 30|1 RuBPQ| 12XtE EtA 2+ 50|22, B= RuBPO|C
3PG7} PGALR &= 1p81t PGALO| RuBPZ =l= 1pE0iM ATP
7t AR ECt w2ty As PGAL, Ce 3PGO|2Z, @7t 2l 5= Bt
of digto|ct,

A 7= B
2yl 8|2 930l WES 87 Am, ol Zo| BEIR IS 12K |
B EtA 4 2 ATP7} ARE|= Eo} G2 Xof 27| MESH 29 :
24| 3|2 HHSo| Bsint 27 24 A 30%
EN Aa] "d -E—“ﬂ T7AZ~ATT S
01® 02O 03@ 04O 05@® 060
07 ® 08 @ 09 @ 106 116 120
13®@ 14 ® 15®@ 16 @

Az nEZEe]oh Y, B A5A19] gehae]= vl
0, v, BEZEer A% AEA|9 detaiel= ukB)of
L 2% Azt AgAol ATP 34 a4vt 2Ajste] A A

TN FEEE oAUAIE o187 ATP o] Lol

HiZ27| 1 v, AR QA= nlEFE = elof uk(A)ofA] o
olual, dEA9 gefzo]= wB)o A= FAAEF dojdtt,
02 (3%) =xey

2ol 680 nm~700 nm< S % &4
B YL @24 g0l1 X & Og £ bolct
ET 20 FM
g szEl
T TED
=

@

©

MA QIx

400 450 500, 550 600 650 700
o| It (nm) aa e
ot Y& 25 nfzfo] 550 nm QO FHMgol 2L
ol wgcH450 N HS Y ¥ %24 20D, WGl 2L
43t ©2 g2 bolet

(Lh

450 nm?@l
skt 450 550

Wk 2 5

Xt O A=4 bolth

R *—‘.‘i" a(@)ﬂ 4 b(O)E 2F A=A
o] gato| = whoj ‘RAE}

B2l | LA T3 WA 1O g B4 Ak BE g
2> a(Y)elct.

o, 954 a(@)9 HE4 b(©)= ¥ 7ol 450 nmel ¥

< 550 nm¢l WE T 2 F4gic),

ororm, 27t IOIME UAIHO 2
0] QoiLt EETJO| FHIEIQICE =) 27 111 ol CO, 2t 4ol 25
YBIAO| 2|44 0 2 YUO|LIOF SH=B) UA mo; oxo1uo oz

2T oM ‘(‘)}ofldo| QojLz| oot
DFSEA

i

e 72 1 ‘ . ‘ -

M =

b ( 9A x 20| @x

= L CO, B O | ©x o
J n o2 (01, x: 942)

Z7HIIONA L3Ho] YA O 2 Aojito o2 27} T ojlAL Blo| 9jof

weteo| eojt ATPe NADPH 7H A9l CO,7t glof £&

TJO| FHAIE|R| QLOfCt = (L)L “x "O| L}




MEHX| 24
X AL CO,lt},
0 O O BF x 0|k,
W AERUl A ATPY SEL ¢
ek, st

od w7t 1, HEo

L Ae

o, 7 Mol 2o

xolet,

HiZ7| 1 1, Ae ot}

. HY ts AERnte] YRk AMEQl ATP7E QA £,Y
= B 0 oAl ATP7E i AR EQich k] AE

zuto A ATPY w49 W7t ¢,Y wiEet =t

4, Bi= CO,0lt}, 72 Iofi= o] 9131 CO,7} gl
g3t CO7t itk mebd O3t ©& w

04
Metx| 2
() D vleshy A 55 79olA dojrr),
2, (e OfA dofdet, 2etso=
¥, ©9] pH7} ©9] pHETH =< wf (ch7} dojde, vz

H'sh A48 2%

R (7]')‘5‘ NADP+7]— %_0,] %_E,OH Hl’%%
o2, ueE A4 5

o
4o wol NADPHE 2Hsj uks
£ Aol Qo

HEY7| L @2 "ElEolE yio|al, O AEZutolr)
(e B2 FEa=, defazo|=oa] dofdtt,
= ‘ﬂﬂ}%l S AR 48 H' Q) 5% 71870 whet

H' 557} 4 debate]= @)l H' 527} whe 2

ZrH©)& H'o] g4k wj ATP7} gAdEt), =, delsol=
WE(@)9] pH7F AEZ0H©)9] pHE W& wf ATP 343
(the] dojdrt,
05 (33 =x=y
27 TolM B82S ks 27 1S 713 NADP ol
Mete|of NADPH 7 AAIEIct
ATP ol olgeict A7
Q@ NADPH
© NADP
cI M2 E
> A2 AN
— #2B—y

Bl£3 X2t B2

02| HALE by

7 [oflA] HoldR|Z E4st0) 2 9pstn
1519 43 34 AL 01 EAISINA 1S 1A1E o

() 2 3]20]4 3PG7} PGALE 819 1) Go] A&
.,

¥, 7% A7} AEEE SO FEs|7t Yofutof Bk, B

© A= A BOM PEFE iR FEH o2 ATP

. AR Al $34 A% 58 AR B vkt A4 58
ofc}. Hle:EHa A4 BB Aol 2% 484 NADP'
oo, NADP* = H' 4 [0l &5 448 wol
NADPH7} €t} wlels & NADPH, ©& NADP fo|t},
ZA4] 32 of| A 3PG7F PGALZ 3H€ o NADPH(@)7} AF
v, 8k 1A EET} uleghd A S80A A A% A
Y7o] Ak} 3H1 wkSol o8] o5, of Tyl W of
HAE elgstel Hepel= st AR H 9 b 1871}
5% 71270 oJs) ATP7} gHsich, wet
A 4% AS) Bl W29 oAl 5405 ATPE 3
A3k o) ol

siEell L AR AGSH A% SR)lAE B 1ol
ZE AL T A 12 Sokenw B [o] AAE wz
TSI ok ek, webx] AR A7 Uofubs | o) B
S Wash) ghtt Bo) Rl 4R Brlesd 44 £8)

oA dojttt,

06
MEfR| 24
() Ol 359 WoluA: dejzols B AAZ H' o
L 7]97)E A4Sl o) o] -F)
© OA WEE A= Aoz Sph a0 2F
4291 NADP " of) Agkgit},
¥, OolA Oz AR} ol5o AXE Qe D FH
oMLt MARHE] W2 E AR}S vhar} 30| nee BT

TH AL O A 194 Flacy %*cl &I‘iOl
T3 19 ¥Ee- 4 Aax(@)ellA azef
A XJXV} FEEH, o] At AR AGAE A= S U=
H AURIE olgste] H' o] 2EZntjx Hejaol= yia
5% S 1 A geFelE v FAR H' Y Fk 7]
<717h B4, webd 3A 12 ¥ke 4 M@)o 358
dofuA s detol= whe AR H' 9 5% 718715 34

She o o] gk,

Oorle 1
E e}

=

o

D)

mlm
ﬂ“‘

).

-

073



074

07

Mefx) 2y
() NADPH7} 4=t & Qe sigstet,

(L) ‘ATP 4] o 85l o215 HE3c) = OO 9
Eriss
X, A 17k g = @ 3figiitt @

7. NADPHE u|:3H9 4 S8(A)o] 4 A4} ote}
A ‘NADPH7H A4 5ie} = Gel shatet,

L HleE AR BE(A)T S8 14 BEB)OIA 2 ol
A% WEslel ATP7 SAEES dich webd ‘ATP 4o

o[ g =)z olui X2 Wit = O st
sEel | v A T vledd A SEA el Holsh,

S84 A% EE Bl Helsh gkt

08 (L1)=ney
A0 BIEEl M2F7F M2 M S
CHA| A 2 SORRCE =) £313] 22} &
8o Fd Aezop
Ft2E A Q
mem—— || [ -
VEERER
Ogiia ®—t-m SARPEEpER
N el2tz0lg] A
AELD ®— =
B9 LHd @
A P N

oh TN

£32 22t 22001 7 ) oiacr = AL Y7 Tolck
Menx| 2y

v (9] A A Bl HY ol @olld OO 55 4
e}, uep O AERR} ©L Yetmol= ol i
174 -2 2ERIH@)SA] Lol

szl ) 7, UholA] A7) @t @k P8k a, Ok

S boln, A W F4) Aat BE G54 a@)elt
C. (D% 1T AW B WAL 14 M A 7 o)
A AR Bolett. o8 Fof (Pt 284 %} 58 3ol &
F

sl |

09 (335 2ney
5 Xt
x| EX=
+8% NADP*
gl . 2. =1
o @ N .
2 i ° %)
H0 (gog) @D a ©
A “7?1 eletzolE AEZO}
g ep el e wh

O°| LB BEE MR A — HRF 483 — B — M2 48
— NADP" 2 Mg|og b4 X2t 320[Ct =) AL 27|
H,B% 7| Tol04 Xztel 212 4231 NADP ' olct

MEHR| 2A
Q@ A9 ke F4 M Pygolrh
©) Dol HAe] 25 4841 NADP ofc}.
. (ZPolAle] W olEo] Bl pHE G947 O]

AR} ) © ®

7. (DY A H,09 Fesiz s s wolsoln e %
A Tolet. A ]I—J - 41 M Py Ol

L 37 1B)9] BHs- 4 Aol B oy A] ks
g HAIAE A F FF52 o2 NADP o #gsch, whaba
Hleghd dxE 55 A (PhellA A #F Al
NADP ot}

27|l . (FhollA ] A} olFo] Eshd ZdA} olF 1
oflA] WEE oA ol gste] H' o] 2EZuHO)elA Btz
ol YO 55 sFE 1 A AERH O H
T Sop| 1, detae|= W(O)S HY sl ok}, o
2t pHe 2ERIHO)oIA7F defaol= (@)l A Eot
=t

10

3PGE PGALzZ 2 19 3120014 CO,7F 2H=of 2|22
£l22 PGALolet K/gEle 2291 3PGOIL

[a[5=]
ol=

=X 24

az P Bx cx
o f / o=
% ©-—e 3PG % O-e i2+ O-e
o ! o o P RuBP
e o 5w oemgy I —pRu
ol . ot ©
I b i
— IR EA | —IxEA | — IR |

NERES! WNERL ! NER:TS!

/\]7}-01 Z‘L}/\i 7‘””5" Dz|o| 127,- D}o]—x][}-

27T

= 47 £ B2 — Az —Cxolct,

Melix] 24
() Bzt Cxunt §A @ duolrt,
© 18217 Q47| = O Oc] 2tk
© 29 3|20f4 CO,9% ARsH= BAL ©clck




1, A ARE A7 o' UYshH B2 — Ax — Cxolo
2] 3204 CO,7F LA E o] 222 A= 528 3PGO]
1, 3PG= PGAL= gl=r, PGAL-2 RuBP= A=},
w2t @2 PGAL, © 3PG, ©2 RuBPoltt,

L. 3PG(L)2F PGAL(Q)2 257 124 94H7] <+7F 101tk
. 7] 3|24 CO,ot Aok 542 RuBP(©)oltt.

1M (ZL) =xey
80 D2E|0) T ECHO| AWAIE|Z| Ok dlo] 2| E’VCO Itz
&% Et4 1) 8EOO| QojLt igr_ro; AHMEICE = 27F T O
Mewlor 27t TolMe CO,0F 22EI9ick
meg
dY £
(g5
0
2o X0 b
pH
i~ 7
I I 1
1 Vi
] CO, 35
8l0] B30} gYRtgo IOE’ ol uf pH7F Sforct 2 HY £&
7}i0r7\1[r_§X_t_ F0|E LjBolct

Metx] 24
A XE AEZnjo|t}, gaimols L
(©) T2t 1ol H' o] 2E=ZulojA Hetsiol= iz &
© —_rL?l ]IOIW 3PG94 3elo] ot}

L. 7R oA WU A1E F4:3h 3gAol A W& Tl )
AR} g AEAE ARl S B2 ouAE o851
H'o] 2EZnuoA o] Y2 55 =5Hrh

=, 7E el "epatol= (X)) pH7t o] it 2ol
GAH o= PE= S T3, Wol TaERl= A CO,
7h BEEel 71 1ol A/ guke Ak=(ATP, NADPH)
& AHgBte] B A Wheo] Aolihad o o0l whEkA] -
b TollA= 7241 2120 3 TA|Ql 3PG o] ghelo] dofdrt.
siEer|l . X gefEoE yiRolth

12
MEHX| 2M

A @9 Tﬂ 2t @9 4} L gt
P @01%1 ATP7} ADPsa} P2 Bajgcy e

OH—E_

© O Furge) uleny A7) 3204 Aol A%
gAolet,

. 3PG7} PGALZ == 3tojA= ATP2} NADPH7} A
$E9, 7 Z3 ADPe} NADP 7} A€t wheb e
NADP', ©+ ATPo|tt, NADP ' (©)= H4H3-2] |33
AR} S50l AR HF 48A 2 Zgste] Aot HY & wh
o} NADPH7} Ht},

Hi27| 1 -1, 7449 3204 RuBP7}F 3PGE =& A2 &
2 1A wAolH, ojuf CO,7F AFEEERE @+ CO,0 |t
RuBPE 584 351Eo0]1, 3PGE 38k4 3lgEo|c} whetA
RuBP 184= CO,(@) 1820} A3tste] 3PG 28AE &
o, 3PG 28A4H= ATP(©) 25219} NADPH 284S AHE-
sto] PGAL 2842 ght), wehi] @9] #4F = 9 &
A =Rk Aot
L I 9L CO7F 1A E=
t}. wtebd ATP7F ADPS} P2 &

YA ATP7} AR g
el gpct,

1% CO, i 0.003 % CO,

N

Alzt

oY ]

6PGAL
oy CO, = #3} Al

7h (Lh

CO,= RuBP¢gt B stod RuBPe CO, 7t #gstod

3PG7t &2 3PG=PGAL 3PG7t =122 CO, 527t

2 3110y PGALS ¢8< U4 3PGE 2= 1A

RuBP =2 zHi&ICt = X &= st RuBPel £&& 27t

3PG, Y= PGAL, Z= r-» (the 3PGel =&

RuBPoIct, J4510|Ct

%
® &
=
1
®
H -
w
ige}
«
ol Lo

©LY |

5PGAL

rol

Mex| 2o
A @+©@©+@=15°Itt, @6)+O6)+@B)=14
I=lyqh=n %‘/J\— _/F I ZH
@ 1—‘5;(]'0 ?lﬂ'ﬂ _/,\_ ‘C‘YE]—D]' Z7]’ _'l:‘—'

XK. (e 29 5= Hsjolr}, X

L. (7hoA X& 3PG, Y& PGAL, Zx RuBPo|t},

E]‘_L. T 3

PGAL(Y) 1—,—1]—0 W:TZSO]E' RUBP(Z) I—E—X]'

B4 5
g ﬁ:§:2.5°]‘:}.

H27|0 1, CO, 3827} 1= RuBP 3847} Z a3}
W, 71 23 3PG 6471 AAAHT) 3PG 6+ A= 6ATPLH
6NADPHE A3t PGAL 6242 . PGAL 684}
F 184 Y 822 AL} Zeg g olgw, 55
A= RuBP 38402 A48, tebd @6)+©6)+ @)
=140lt}




076

., CO, =7} HAashd gha 17 A7 JA=2Z 3PGo
FEE 745k, RuBPY sxs= Srkeitt webd (e
3PG(X)9] s Wslolc},

AA 5% 90x 5
‘\) uc atg 23 Y Y.Z | X Y.Z
PGAL 3PG

R 3| 20f|A CO ThnE|of 2|22 ARl 22
2 3PGOIL, 3PG= PGAL 2 2ieleod, PGAL
2 RuBP2 #iigict =52 628 Y& 3PG,
902 ¥ U2% Z& PGAL, 58 % 125 X&

RuBPolct

MEz] 2N
(%) T8 Geolx NADPH7} Akshgic,
(©) 184 gk 4= X7} YR} gk
(©) Z9) YR T Aol ol $HT),

. @2 3PG(Y)7F ATPEEE ourE 353 NADPH
7 AkSElRIA] BES A4S ot PGAL(Z)E ) 144
ofc,

U RuBP 58k shebgolw, 3PG 3eka sighiolct. u}
) L3t ek 4 RuBP(O7) 3PG(Y) et

T, Z= PGALolH, 7Y s|2oA A= PGALS di=
2 3ol A WAL} e 3] o] g5l

M2t HLHS E5) HRITE OLE5I01A BEE) of|Lir|Z oj235tof o] 0]&
FC2ojofll TIHOYA Of Afo] RICZ S& ALL|D HZFHPIML AE

2004 Z2LR0|E R L& £4EICE @)L S 4402 Yojuct

of Afo) 27+ f gletz0/c Ly
/f\

@
1 |22kR0l= ot 'y%
4

@)
@ ? @ ADP+P,-@A’1\‘P C?
=

l N
712 AE20}

olERC2(opllAL o Afo] 2Tkl HY £&7H 7juo) Y £EkCt &2
o, YEHoIML B2iTolE Lo HY £&7t AE20[0 HY SeBcy
£SO Hol ATP 34 242 Esh 2ateloid ATP7H3H4EICH

=8 24

al=
ol

D|EZ=2(0t0fl M LojLt= AsP It nigolA= 2f Ato] Szto] 7]
A=t H' 527t =1, FEH0IA YolLts golikst ahdoMs Zat

0= L7t AE20tRCH HY SE7} &Lt @8 FAfO] 32 ©2

22IF0|E R, ©2 n|EEE2(0t 7 |H, @2 2EZ0t0|ct,

MEHX| 2AM
(%) @PelA Go) pH7t @9 pHELH %
A=},
O O @HE BE Ao
HkSo] Yo},
Y. @ (he (PollA BE H' 9] B 7]87]o] uj2 St
o2 Yojuit}, s&+%

S f ATP7} &

wohs FHlo| oot

oSS To

7. HEZEoH7hellA] wF Afe] FIH@)S] pH7} 713 (©)9]
pHECTH G o) H' 9] 5% 7]&7]of| wheh ot Ato] Fzto] HY
o] ATP 4 42 E3) 7182 eH4telu, oy ATP7} &4
Hrt,

L, ngZE=glo}l 7]12(©)oll4E TCA 327} FgE419 2E
2uH@)ellAl= AR 271 e, TCA 3)=ef Ayl 32
£ BE fdo o) 2-E, dAHoR £3lsh= FE 3}
&} Hk-golct,

H2Y || ©, @+ nEZEeor Yutah A delso|=
ghof A AR 2} SHkAo] ejgt H o] oy o &, Ax} AgAS
53l AR ol sl B oA HEE oUAE o8t 55 5
S0 dojutr},

16

MeAR| 24
() @2 H,0, ©2 0,01t}

M THoA O BhA 114 BRSOl ARS-ECE Argelx| eterk
(©) D2 (D2 AR} AEAE wE Aol ZAghe

. (Vb B4k B0 £E 47} NADP oluz 249§
e}s10]= Blo ) Qojubz 1A A THolt, (P U &
0] £747h NAD o] B2 vEzselo} tato]q ofup
Hx A BAoleh (held A4 WA ksl A
H,00] s a5 Zol, (Lol 14 Aee] da
L= 14 NADH®) 412 W& Aolet, (held H,09) %
B3 0,7 wAastel, (hels A1 ALAS gt ol5at A
A nEEEejo} 714e] Qs H' 3t 8 215402 0,0] 4
Yelo] H,00] 445t thebd G2 H,0, © 0,01t
©. (7hel A A A=A ekao]= v, (Lhe] A4}
HEAL nEEEejo} yato] EAjait, @=Ale] Pejao)=
ua} v EE e} oke B QX4 2550 ofoldl A4
Afolct,

wzel) L (held ©2 H09 %
0, B g Whgo] ALgHlA) et

o= @A 0,019,




©) =
+d =4
"] susn
139 0

0SS+ @ODNA ©DNA

1(1)0 (@ x (3) X
g4 30

2 @ ol 254 54 © DNA i

FU A7 Selon
ek, it (hel ) Ao gl

3l = 2x] ggron g RS yYAo] gt

1 (1) OholA Aol = SHAS
4o 1elao] 9

oo

@ EHIH AR He St Aot g RPFO| T4
2 ol FskgS w) 77k F31, HolA Ao} = SFato]
Asglonz e Sy@el 44 B0 s Ao} 9l Ry
1%@%@%@ A 2 4 sick e SHE 14 8

2 OhelA 54 O Asteizte J4
o] AR HR a4 02 £2 5%
SHA| =ttt mEbA B4 @2 T Jel] Stk (LhellA
12 OF APstd 2 SFF
Hgto] dojubA] gfof SHato] A=
< DNA 8l fao|c},

3 Al Alolat WA 59
S epzel 290 2ole shals) K A
HAplo] AZET, WA 59 9h PPoR DNAS %43
SAE dpgdol AANT Aol Sl AT WALo]
ZEle AL BT, o AR ATE TAR SjAleh Aol
= 97 RS 29471 34014 DNA@)7 g
QLo Fof7h the ATo) kx| DNASHHhlaS s &

A Edoleal A8S Rt

o rgi o

ol

" el A 7%
02  es3es O ORIUSE0C

@ rCi=ZAzrA OAGCT
T ©C @3

QoELHd  Oxa

11X (20 @) x (@) x 2@ X1, © =t © KUt
3MO@xEOMWO 416 TUSAREAR DT,
©CWwE3,®5 5+TAGGCTAGC- 616H

(IOELRESERE R R ESERE Ry

(2) YIHEE S} AZ D glon], HIHLL] FAH
ko & plo] 3 Lo 9ok

(3) UL AR Hadol, AL FARE Aol
(1) AN EL 514E0] Qo] DNAZ} 5|AES 7P F2ele
S8 WA,

==

2 SMEE Asmact f44 47 43, shhe] DNA
o A} Hlgo] Eor] G HUES QBB 29
2xt 4Eof gl

3 (1) DNA 0|3 WAL 10712] a7tk st ug) s)dstct,
(2) DNA 0] UAo|A] ujdZo|= g} olilo] ZAL o]2
o, goll= d717F EAREE

(3) T 71ke] AA7)7F L o2 ] 97] AL T 2% 44 2
g G2 C} 3% 44 Agto g A}

(4) AT G2 55 AlQ @71ela, C2F T2 zjzjoldl A g7]o]
t}, DNA o|F WAo|A A2 T} G2 Cat AR A o= Aftst
o2 5 AL d71ek wEjvid AG d719) vlee 1100tk

4 (1) DNAE 745k 994 e eetol=on, 7} ¢
agﬂgg}o]t‘— QWA o, G717F1:1: 12 A= Qi) uf
0 B el efol=s] - 67pelc

 DNAS 445k 3 Seiekal 2l 2ol

(3) 971 AL T 25 72 29k G2 4 C 35 v
Ao QARRE 7] @ A AnAon Agkshs Tol
31, ©2 GIp 4R A0 2 A= Colrt,

(4) DNA o]F uAle] 7t 7hee] jaFe A= Hidjo| B2, @=
3/ detoli, @+ 5" wto|r},

5 DNA 0% UAlolA ¢17] A2 T, G2 CahARdos
Azttt

6 DNAOJA Ac] 247018 Tk 247)o]c} 4049 97| &
AT} To] 212} 24700182 G} C2] -2 80— 48=327}0]x
Gt Col 4= 27} 16710,

077



078

-]
A 188%

#1) 105,07
(4) x (56)O

fE2) 1 CIeARIEA
(2) x (3O (4) x

2AD 31O (@2 x (3 x

20T ®AG©G@C
(5) x (6) X (7) O

3(1)x

1)-1 HE2| eubAE sk 422 DNAS) ooy,
T 7HA] E-o)A 2(P)e DNARE, 3KS)e shidojut gle
B2 g B9 940 PSe gulde g5t PP DNA
2 B,

I

1)-2 5kx19] Z4) 5ol DNAE thg# 402 Sojta,
whal g Ze g gl ot glo] €14 1) 23t A, Co
shA9] gl 71|, Bot Dojls thggt 11 %o Sofzt u
#)2] DNAZ} I}, weba] (hellis “S(@) o ehae
g AF ARSIGOmE Aol WhAbHe] AZH L, (L]
A “P(©)22 DNAS FA|3 oS AM3I o Doj
A HIAMA 0] AEECH

1

1; rr

3 (1) o] A= F3f wx|2] DNAR] fig+t
°17P 2|7} S4B ] Hoidith= Ao W A,
(2) #tx]9] DNAoJ= #p2)9] #21 JE7} A= o] et 34
© Pt £22 DNAS FYshal tidate] S48 o83}
Api1e] DNAE SAska el e gHdiet,
(3) UDollME whA 9] thido] A 59 Y42 FAHI)
o, TS o Al whA] Aol EolshA] =t whehA
DollA A= ezl shAjofl A= Ak o] AEE A St
@) (WDe] Colle wtx]9] el A2, Dol digt £l S
ZF 9k 2] DNA7E Qlct,
(5) o] AHZ ol tha Alie] #HAIE T
EE A8l s 24 DNAZ: Zlo] ghaisit,

%02 &

2)-1 (/D= DNAE 745H= 5erel TS Aelm o,

2)-2 @& 1He] 28] 12E 7R E g mejud Ad ¢7]9]
1, 2% 44 ATE Sl Tolth, Bk THHARA o= AF
o2 Aot @ 2719 18 122 JREg Rl A o
7]o|1L, 3% a4 AFS Bt Gooh, @k GIF AR oR
A3tz Colt},

2)-3 (1) o] L& o] DNAS| 5 7t
olum @& 5 W O 3 Wl
(2) 9o} Qb T4 ATOR Qo] o) L4l uRE 2
A2 olgr},

2 A= e

(3) @& Toln, TS RNACJ: 913l DNACE 3l ¢7]o]t,
(@) 1719 2] 22 Hol gl @< @E Tgnd Ad 47
ol 1 A A7 2709 18] 722 Hof 9= ®9 ©
ol

(5) DNA = 7159] §7]= 4 Ak,

6) @t D= ﬂalﬂl‘;‘ AL A

N
o
i)
)
Z
=0
o
0{

_\:
2
;
_>a
:lm
A
ne
o2
N
o
i=)
o
=)
rt

+®% ©+@9) g F4 2L AL okt
(1) A G710 3% S ATE BH= G

L8502 o4 A0 4271 Wol DNA o]% Upilo] eHg#o|t},

5 189%~191%
01® 02 7, & 030 04 ® 05 @
06,2 07@ O08aid&dz= 09® 100®
M® 127,28 130 148 38x

01 . ST F¢skd 771 2gou s SHPFS WUAol
alct,
©, (@he] FHL& F oA Aot Q= S| ARz S
+0] 47 E4 o8 R¥wto] SPHOE P M= NS
oF 2= 9t}

HEewl) L, @DlN dAelz e S

> DNAOI 2fsh R

%01 3 vz

> DNA 7 23)i%/0]
Ri20l 3 13t
512 o2

> DNA 251 R

20l ¥y g

- &4 Q2 AM2l6lH SFTo| LA

DNAE =slist= 240]ct,
‘84 OS2 ANalotH S%‘;‘OI LYHEC = 54 O2 | 222
DNAO|| E&2 FX| =Lk




52

(o]

ol

Hu
I
©)

O
Jo
2

2 SYel A SaRol SHe] DNAZL g
%o SH@o| A 2EEE RYTT EFsl0] vloshel

w3 o>
5
N
o

to} gl Seol st

HEwl| L ik O Hsie o Ryde] Sgtow
A A AL Gk o ST AE FE2 & Byt
sfeto] S@atel DNALZ o} 91917] wjolc

BHQIO £0il B0l Qle AHof ke S3lw0l 9l
CHe 7S OJ03iCE =) 22 S370] Q21 22J0)
T (] 4 "O SRl X oir|
oy gaf g4 L~ PHRYZOIYEUREAAC,
420 ® HI
7t 55 ~ 1
b &8 — I
: =rt
1 = L
gg AT
@ :
— — s
dxjzlz =40 & :
zossm  E ‘ =x|
HE 552 _2oreke s erect,
DNA &3 54 R =& i Fof =
24 OO0l 52 SH22 /A 2 Lalfet
ol R#201 S¥22.2 32 ML/ Qe

o, oY e SBL WAl 9lu, RY#S A
Qlet # 1 Weel] de] 9o 2] 1ol Aok gl S

Faro| FAH

HE27| v, F I+ 24 ODNA —,‘:_LEH Fa)o] SYte
oA

A BAS Bilsle] REFo] SgFo=
A odokeh, wheba # 1o Sl viopy

C. 84 OF JrRelge W 2 55544 =740l &3
o] Rgto] SPFo2 Fa Hehef#] Fdrh, EPE} 1 @d A
= 4o7l= 2E(DNA)2 54 ©9] 7]Hot,
04 (35) =nl 2y
LR =] 2ol i U e
ﬁ B 28 Fal gl A g HEs
= }A LA HE
(@EEE: L] B UAK HE
| et U@y ot g
x| £2|
(Lh
hERol = ool 2 =
ze 23 el C NN 25
= —> ) — ot g
©o2 mxj D sl 25
Jiioy| HH ¥ &t
x| 22|
+ (7hel AOIM ARMO| HEEICEE Q2 hET £92 S07IX| R
8t IfX|o| B ZP0] It = Q2 TX|| THEg BX[3 So|ct,
+ (Lhel DoflM 2iAKMO] HAEEACEZ O R £22 S0iZ mX|

9] DNAO]| Ut = © mkX|2] DNAE EX|3 “Po|ct,

L. (7t (WhollA =Hx)e] 4 Ednte] tig<t &0& Soj7t
NZ-e o2 THEE o] ARgEc
©. (the] Dol tiato] 9o, thiabat Lolli= 729 DNA
7F Qltt, 72]9] DNAE A2 3H2)E Hdshe o Bast &
7 EHo|tt,
HEY7 | 1. QL thld AL FA)3genz PSolt,

ofz|e . T o
ox UDNACK  age
\gi - 1023 o 23| H . *
e i mi e I
o0 - —— , -
o i N
1o WM A
HEE| 7= o} E|
ssol a=2a .:.E;ERIEI Chay
1 S= N
Mo ms () o Lo THOIA Rkt
PR R B R S e
- L Z|o| CHHZIS
iz SARM A cIeE
Aoty sy 'SoE 2
3t 3

L. 549 DNA(Q)e Wt o2 Eol7t A2 B & vt
Et dl o] §HER 529 DNAQ)E “Po 51 i
TollA Aol HE s het 22 AaE e 5 gk
sl 1, AAN)E sk} o] 2 14 Yaoln
2 "NEZ AHgstd DNAQ)2 T d A2 (©)] i A5
o] 728 == glrk
T, (WD 3] gl A(©)2 Pser #AFHAE 1o
Aztolct, shA|9] il AH(©)2 dPdd o8 S0/ &
on], 22 5p2|9] Aol ol §H A F=rh whebAl (HollA
A2 71 TpAlfA= Aol HEHA o=t

06 . fRAE 3 A9 42 HE7F AFEe] 9l DNA
Ao},

2, Yo EE 3| AE0] Glo] AN wEHeES A5t
A okt A#A 2= DNA7E S]|AES 7ol R2Y o4 3
gttt

H2Y7| 1 v, debEo R 3HA9] A7) dAzET 9
[ e

. YNz ME dRtH o g fAA7E dF oz H shtel
DNAZ= =of A9k, ZIsiA| o= A<l of2] 7§e] DNAR
o]Fo|A] Qirt.

07 ©. (hi AsalzEe] oIt B Eef A= DNA
7} 3l Ea Aste] e 058 WA

079



080

sl ) 7, L (P SR Ao glom €3e] DNA
S olold gloms ALY fHRolt (hi f4
A7k erom Sejuol glom, ofel 7o) 413 DNAR o|%
o2l A §ARolct

08 Y=Ll FHARE FHA; Afole] ¥l Hio] HA|gk, 2
A= A= AR Atolo] Rl HEo] g, slte] {4
A ol A= Tl ES o33t 5H4] o F-917F Eet.

CEED (L), |XXiol E*”—’."é% US3I5HK| = 227t ICh DNA

M 712 Y=

(Lhatn A7, 27 = 71X 25 87 M&st 42 100 %
(Lh2to M7, 34Z §F 7EXIgt 271 Mast 42 70%
(Lh2togt & A2 30%

09 ® DNA9 ¢71= A, G, C, To= 4Z5Fo|t}

szl O DNAE Hdohs T2 tSAlEseln, s
Alg| B2 SERgolt)
@ DNAE zldAszo| Xz 3 o], YA azof| A= AlEdo
Utk & ALY GEAL} n|EZE]ofollie DNAZE Qi

® DNAL 430 498 A4sct 440 4ue] Agt oplw
AL gtef] Thofahiz 212 RNAo]et,
@ DNAo= &, 971, Q14to] 1:1:19] nl& Zgkelo] 9lct,

10 @ DNAE o|R& T 7jefo] ygke A= Hio|ug O
25" dto|tt,
@ DNA o5 W49 £2 2 nmz Y45}t
@ DNA o]F \419] 13]-defl= 1074¢] |74 Slct. wket
A1 1ol 471 Aol 471 ek Tol 47, G C2 22} 6
707 9 Aot
® olF Wile olF= 7 7199 S
Afolo] =4 Ajto g AZF

22711 @) DNA o]F WA 13]49] Zol= 3.4 nmo]tt,

S 2ol =t 7]

A7 L 25

A UG T s g 017) o 3z
L m2| Ao o o T 9%
IR L U A

o|B 0|C] =]
! L_ijAA'} g < mjejojgl 7
©2 Az 4e o1 04710122 C
el
=2)= u
Tolct @ ca
e yuroz u

e ste Golct

7] Col, ¢47] A, C, G& DNA%} RNAJ| 3%
A7lelct,

o]% U4 DNA (7hollA Ae T}, G2 Caf AtHZHo g
%6&} weba 1 741“ @71 @+@(A+G)EAL T Zfndd
0:1

HEY7| 1 =, A@)= T(@)% %E@gi AslEE G+
OA+T)e] FHke 71ek 13} 194 60 %= 2t weld ©
+@C+G)9 e 71 13 194 2F2F 100—60=40 %

= 71—3]_

=. DNA®] F2i 5 i) 47 Ba5 ebgsort, of
oh 3% 44 2EoR AARE ©+@C TG ol &
542 DNA 9| 127} ebg Aot}

12 1. 5%9] A4 DNA ¢7] 24 vlgo] th2t}, A4
2 AEZ) wet DNAS 4sk= A, G, C, T9 =4 v&

o tpzrt,

L. AEFe] @Agle] DNACIA AL T, G Cap Aao

A+G .,
C+T

2 ARSI 24 ulgo] 247} ulstol

o] 79| H|Z=sle,
. DNAoJA G} C& 3%
& 34 G+Co vl&

=12 I %

Sk Ao AR} 550 A
-2 Algro] 39.5 %= 7 Yt

13 ©. DNA o]% Wile FA4e o Qg FEE Qo=
L g} Qlibe] 38 Ao dAw}

HE27| 1 1, (7hE & 10071, 5049 9712 A=l Qo
uj2kx] DNAY] 3 7golli= 50709 A717F qlom, QI3 +
Y EPo|= AJo]9] 72]= (.34 nmo|EE (VhHe] Zol=
0.34 nm x 49=16.66 nmo|ct, DNAS] Zol= d7| Aol
72|t mdteta s o n g (7h o] Zol 17 nmiEch Gk,
. DNA o]F WAlolA 18 4ell= 1042 947171 $ick. DNA
(b= & 50%9 9712 =B o]F A9 32 53] 1
Epdtt,

14 ©l% U4 DNA (FhellA] 4852] g7

AT T, G} CO) 4= bzt At}

EED A+T=1.5(G+C)olz, A+T+G+C=1000|ct
1

Z 1007f0]z,

L5(G+C)+G+C=10001 G+C=100x 5 =400192 G} C
2| &7 |8 20401ck Wt Gol & 4= 207H0]ct,
M 7= HiA
@71 GOl 5 20 AN TYE 2T 7 Mad 22 100%
@71 Gol & 28t 871 2 32 50%




*. 7 DNA =H

M ghel 24l 195%

Q>4 ODmOH 603 65 -3

11O @ x (3)x 2 ol F=
4 () — (7h) — (L) — (@h — (&)
®5.@3 @FHE) L

31 x@20@x
51@5, 073,

T ) Obhe BAE AGsldeke Yo DNA °%
e B2 HAE e Aot

2) (D= A= gHS0)x DNA o]% 1pAle] gt 7ieke o]
ZAolar, Y] gk 7he2 AR /g A0 o]Fofx|z vtk
22 BAZ Yehd Zolt}, o] 79 A7} ofz] ¥ Yoh= ¢
#@lo] DNA 718 712)= DNA 7}

(3) (ch= eje] DNAZ} 2o 2zko @ thrjo] 27
A& B B mele ehd Aolch,

Aol

5 ¥ 3

2 DNA7}uHREH B2 girhd AdflAs ©E DNAO|A

g 7heke N 73, e @ shere N 7 53 9

] DNA $}2)o]) w7} LheRde). o]3lo] thA] Whas) BA|S o

oh BojlA] Avke: 7 7419 DNA 912]of, ymA] ek 7}
< DNA $Jx|¢] w7} Uepiet.

712 DNA(N-"N)
7< F‘:' |o| DNA(HN 15N)
272 DNA(N-"N)

3 (1) DNA Ex7} dojd afji= 0] Wh4lS o] 78 DNA]
= 7lcbo] WE 5] o & 2Rasi)

(2) Zeto]ul= efo]uo] o] OJs) 33 7fete] G o] A=
& | oetoleh AR 4 gl 37 Weks Al gt

(3) DNA %% st DNAS TASH: 13 2ol =] 55
Tl 3 ko] MR e rto| o] QA ATAA
DNAE 41371

4 DNA7Z} BA1E wji= o) WhAle] 7] Ato]e] 4 Aol
o} 1(2}) RNA Zajo|u]7} dHaelo] 2+ 23 7cho) Akt
57} DNA =3 847} Z2gksto] (L) &8 7heto) Az el o
712 71 R2 QElo|=2 14 AR A AW B2
S| SEto] = Zhero] AojAiet, BA7} o Eupd o] it
A7] A1go] 2-2 DNA 2747} AZIThT),

5 (1) DNAIA 7] Aole] 54 AFOR A2H F 7}efe]

Felr 2o eefol=t A2 Nl golk, Wb @25, ©

o 3o, @25, @ 3ol

95 — 3 Wos eados TR (T AR sjetol
212 DNA 22121 (bt (Fh7h b 2slo] 2|l 7heke ol ek,

SV} Lol ke 195] 0. E ol 2% ol

(L= (Ehmet wA) FA4EIe,

X2 1) 1 HEEX =2 2 2@ NOHP): AS:BS:CE
=0:0:1, SMIHG,): AZ:BE:C5=3:1:0
3MOROE @) x(BO

#22) 1 RNA Zajo|m 2 (7H DNA &8 &
DNA#Z A 31O @O E X (@)X
(8) x (7) x

k-
=

ol

1 1AIG)2) AR Aake Bl mEd BA) melo] wiA)
Eﬁ 2AIH)(G,)2) A% ke B EAbe 24w djE
o, DNA 7= 3 7/ 299] Zlola o & 7ehe Al
YRS olItke Wh 2 A B WAl w2,

1)-2 149(G)2] DNAE 25 B3oj|Al =1, 24
(G,)9] DNA& AS3 BEolA] =1l CEolliles =]
ob=rt 2m Ai(P)e] DNAE 25 PN& FA5o] CEollA
ut wbA g} dhdol “N7F 23HE uixlo A 3AIH(G)E do
i “N—"N DNAL: “N—"N DNA¢} “N—"N DNA=,
UN—"N DNAL “N—"N DNA¢} “N—"N DNA=Z &
At whebA 3AIH(G,)S] DNAE F&sto] ¢4 Eelshd
A%} BEo|Avt DNAZE SAEH, AZol= B3 uld)
DNA7} 38 A% g},

1)-3 () A2N)E= 9719 74 940lm2 PNE DNAY
A71E FASh= | ARSET
(2) 1AIHH(G,)2] DNAOJA] 3t 7feke B
_ﬂ, E —Es} 7].1:¥2 *HE z‘fl-/\gg_ 7;1011;}.
(3) DNAE wtR27 HAS sfuE BA4|7} A5Eo= Fu A
gi(P)e] DNA 7igto] dof it 44 9(G,) el DNA &
12.5 %= 31 Althe] DNA 3§t 71k 7p-Ic)
@ AdE A5TF+2 "N-"N DNA7} 715

20| DNAS
B DN A ol ] AR

Al P)e] DNAo]




082

(5) DNA7} 14 845 gich 140 (G,)e] DNAL “N—
N DNA9} N~ N DNAc|uz o 14 &ejshyl A%
7} CZ = FlolA DNA w7} uehd Aolc,

2)-1 O AZE FEE QEe|=rt 293 4= e 37 gy
2 AE5h RNA Zefolnjolc},

2)-2 (7D DNA 4159 3 whgko] Al2e 2| ortol=
W4 284171 DNA % Azolth. (h 2 DNA
7}o] 52| 2Efo| = Afo| <15}l slke] DNA 7heos
ket DNA 912 foltt,

L —

BN

S -

d

2)-3 (1) RSN EE sigfo] glons DNA 2Al: 8 o
A HE 7] % 21719] S71e]) Aol

@ @5 —3 PP A%HOR FAHI JONR HE
7ol

3 @2 %3 71t 1o AHA2 9718 71 2 oefol =7t
Agstel YAEEE 9] DS 7 sl 19} g

(4) DNA Bk 5" — 3’ wapozut dojut,

(5) RNA Zefo|o|(©) M2e r2eeeol=rt 233 4
o 3 Rk A

(6) DNA 0[5 L}H9] 7] Alole] 5 ARS Bol T fid
 Wejfol2olet,

() DNAS] 3’ whgto]] A28 e oeol=8 1/ 2T
# DNAZ 414171 212 DNA 3¢ (et

197Z~199%
(o
01 @ 02 M &= 03 ® 04 ® 05®
06 - 07 atid atx 08 @ 09 ® 106
11 (1) 12000215 12@ 13®

01 . b= o) DNA % 7leo] mf BELER e
4 BAE vhepd Ao},

L. (W)= E4E DNA ofF upAlo] defle] DNA gk 7kt Aj
2§49 DNA 9 7leto g 34l whned Ba)5 ek
Zolt,

22l = DNA7ZF 18] S41d & (7h= 93 DNA 715
277 2= ot 3lar, (WellA = =l DNA 715 2707k 71
o2 ot ek, Z1eut (ShellA= e DNA 7}=o] DNA =
Zto 2 Eo] M2 Pl 2243} Hojn gz DNA 7}ete]
B2 (Zhek (LhellA 2L, (shellaf 718 =,

02 (7H9] ciztol -l DNAYS 7HHe A A 10]a,
DNA EA47} 13] dojd & 2hsto] doixl (o] 1A w3
HGyolA= DNAS o] F3b FA0MA 27} Hrf, HhEs]
EAIE st} dofRl= 241 tdat(G,) ] DNAY $1- 77
oF FA% A7 242t 27F Han, 3Al thdat(G,)S) DNAS
b AR FAL FAZE 22} 29F 60] Hrk, webA SATH
43H(Gy) 2] DNA ZJHief 4] dafe Trefjszef .

N

o
-

m o
>zo o o
N oo

]

F

o

1;? 4

o 2

Zo

JHHE 2

03 . 149G 1% U4 DNAY 3 7hhe 2m Ay
(P)e] Aolar, vz g 7hek2 A2 FHE Zlo|HE 1A
(G)2] 0% 14 DNA2| gt 71t 9= 97]= PNE 7],
2 3 7l 9l 71 NS 7H,
o, IAIHHG) A Wz A2 s “N—"N DNA:
UN—"N DNA®} “N—"N DNAZ 242z 24t)(G,)
14N*14N
oAl TN_BN 1o]ct,
27|l 1, B A)(P)e] DNA wji= 2% “N—"Noj| 1}
e, 1AH(G))2l DNA wj 2% “N—PNoj yehoa
DNAL BEH BA|S 514 ght},

04 2ATHGyolA Hhazs =4S shd “N—PN DNAE=
YN—"N DNA¢ “N—"N DNA=Z, “N—"N DNA=
UN N DNA2} UN—UN DNA=Z Hagoa 3/\1]EH(G3)
oA “N—"N DNAS}“N—"N DNA7} 3 : 1& vhephdr}

05 A= F717} 2447k0|8] A7} £83517] %o DNA2|
HhH 2 BA7} dojufu g2 48417t Bt NZE FAA171H Al
i 23] B weha Alze] duke "N—"N DNAS
7HA 2, Y R] ek “N—“N DNAZ 714t}

06 DNAE whEzz 2AS 3k} 2u Ad(P)e] DNA=
2% PN—"Nolr, "N “Nur}t 747] gio] 94 Bals
shd Blgo] AR R A(P)E 44 G,
DNA H]&2 oh3a gt
22 | UN-UN | *N-"N | “N-UN
2o McH(P)
1MIEH(G,)
2MICH(G,)
SMICH(G,)
4MIcH(G,)

0 0 1
0 1 0
1 1 0
0 3 1
0 3 5

4




L, (tholAl @%oll= DNA7E 91313, O3 ©%o= DNA
o] ko] u|7} 5 1 32& yehh= Azt kAt ek, (chel
M ARG =4S 1 F5 1 3=0 3 152 YRR O
245, O2 31, ©2 FFoltt. webA (ThellAl 24H(G,)
EOWS)  OGEK)  ©F3)=1:0: 12 Yepdr},
szl 1 AAN)R= DNAS] 4 482 5 d7]d EAt
o2 PNE 4718 FASRs d] 290}, 589l teigma
o] 4 Y ' (C), 24(H), AR (0)oltt,
+3(©)0l 2A31= ©1% W4 DNAQ & 7jefoll= PN7E,
2 71golli= N7L Qi

07 "Nzt zg= s o)A HH%‘E?"P giAe N7E 2
A= &A wigstod 4GS Fom gt 2 vkel= 1671
22" =16w)= F718HL 1 Fojle ?E A P)e ofF Al

DNAZE 34518l DNA 719L 714 Zo] &= ujg] glomz N
738 DNA 742 71 thgee] vlae Lo =Lolrh

AMIEH CHEER(G )OI N — "N DNAZ 7}zl

22 *Olﬁf t2tA 1600 ><§ =2000}2/0|c.

thaszol bl

My 71E YA
20| M2 a6t PNZ HXIE DNA Jiee
2000f2)2tz 27 Matt 42

N2 X2 DNAZ 7HXl= HEZ0| 200022k M&stRoLt
%O| j|_|.x-{o o||:17|. Ea| 740

IHxl= kRO
HXl= CHEEO| 100%

60 %

20| 21y glo| *N2 HEX|E DNAZS 7iX|= tiE7o| 200012|2t

o/
Mt 22 0%

08 © DNA: Az F7] F 71719 S71o) BA|= o] 2uf7}
ok
@ RNA zzejo|m 9] 3" dto| =g F2e| Lete| =7k 37}
Ho g DNA 4= 5 — 37 o ant dojuct,
® DNA o|F Wpido] 7z} 7jero] i 3230 2 ARgH o] DNA
BA7} R Yefjo] DNAS 947] Ado] 22 DNA &4
7} 271 A dEh
® DNA Z3F 4l 3/ Weko] 33 7l ARAQ] 9715
M 2 2 Qe =2 AFRA 1T

2271 @ DNA 5A) A A 72 A2 02 BA|HA]
g A9 7he2 22 DNA 5.740] Baadoz FAE
DNA o7 mzof ofeff g 7jeo2 AAHr),

09 ® DNA %3 sidol ofaf 53 7hete] 4ol @712
731 Al 330l efol) Aok & DNA 4efol 3
AgElE Az 3H43E 2t DNA 7jehe 92 DNA o] Lhal

o] o ek 7] A5t i, lebd DNA 54 Al
uk5o14l 2749 DNAL 9eio] DNA®} ¢17] Ao] 2,

w22l @ DNA 274 3gelA] Agsls Zetols] G
RNA°|e}

@ (Dol DNA o} L1 o] ¢17] Alo]] 4 Aol
ol A|wA o} Lpile] Zoixick,

@ (ehelll DNA 3} o] oJ3)] 3' o] Az r2ee.
ehol =7} Aghgict,

® DNA o|% tpilo] Fodl F RNA Zefo|uj7} g4,
DNA 53} fide] ol3] Zetolnie] 3 ahgtef] Az frele.
eol=7} ARtstel DNAZE BAgich, whebd DNA 271
() — (2B — (&) — (2] 202 Aofre,

7heolct.,

® Az 71l 5/ — 3/ vigFo 7 4z o7 rE|e g ek
9] 222 22 5 detoltt, 2| 7159l 7het 19] ihke 7t

S 13} Rio|RR 71 19] 025 £ 37 dto|t),

@ 7h 19 97] AES 7 73 AR Aoles DNA o]

T WA 5 FFol ofd 7HH, & 71 19 =1 71t 2ot
H227|1 G DNA 92 G4(0)= shte] 2 DNA =7¢

o] g} thE 22 DNA 2219] Qlike gttt

11 () Y= X750 % EAESS o] DNAo|=& YE 3
ASHe 2 erfo 2] 4k X o] 15Holt), weha X x
1.5=18000| 08 X2 7A3Ie LI oEfo]so] 4k

1800 x%: 12007Ho]c}

(2) BAE FEa BAER] ore HRolH G+C e 242t
35 %<} 45 %ol B2 X O] ZA| 200 %ollA G+CE 7 % 80 %
A+

» _ 120
FeEo %O] =

ot} webd A+T9| FHke 120 %o|2& G+C 30

=1.50]¢},

12

« 2]09 TICo|A] 23 7iCte) 5 Hisjofl o= 27t [ O] 37 BISF 20| 7ML 27t
T BCHoix 3HA4E] Tio|ct

BOC A

« 27 19/ 471 U2 RNA Zefojofo] £3%| Jo|ct,




}— = —1
¥ daslos A 7}&% 43 m

A @l @71 4:0] vl Fel AY 1 Selvla Ag ]
= 2 5ot}
HiE227| 1 ©, | 7199 22 DNA 272 DNA o4 a4

o] ola)) A= o] § 7Feke] DNA 7} He},

13 O ©2 AA 71 o1 2et,

7. DNA B4l 5" — 3/ Wako2 DNA o]F yAlo] Eoj4)
+ W A= 31, DNA o]F UAlE & 225 B s
S0t webA A9 ZigeA @o] ©EH WA HdE A
k.

L. DNA EA17F Al2HE diofl= 37 2ehe Aleshe RNA =2
gtojufof] MZ& 73 liE}Ol‘:ﬂ At webd Ol 2
H27h ke o] ok

o

o @ Huo] A 1600X%—6407H0]‘7 1% G4C
o] BteFo] 60 %O B R @ HHo|K G+Col i 64OX%
—384701ch. malA A4+Te] 4 640—384—25670]0,
ATHTo] 4= gons To] At 128740l
200%
©@Ss7 @©DNA ®ODNA O3
WME @S ©T ©C OB
zx  @asZE  © Zao
Aot @i

201%~203%

04®
106

056

11 8 &=

03@ 06 @

090

02 c
08 L, c

01 v =¥ A7a O RIS d 371 el 28 %
Ron HYy Hadt OL Yol e STl wehA
g Bt @2 RPtole). Hd A9t STFHO)S 2Ae
3% w1 At REHQ)2 SFsto] ol F=Aksha #4719
ol A 3ok ol AR SFH(©)el 28l RFAHD)
o] SPato = FA A7) Wizolrh. b 52 7 AolA
= Aot A= SEH©)o] LAHT

HEL7 0, A At OF FARIE W A7 Agten
2 Q2 ool gle RBtolth,

©, 2Pjuie o] AYE S STEAHO)Y] o S| RET
(@& SEHO©)L=2 F2 HeAzlth= AS A, o &

do] F3IQIA= B3| A] 3.

Aol Sl HE ot @F At E& Al F2E0] o1 Y= A
o I~I]I°ﬂ 30} o] 2|5t HjRt & HH o] FRE ZARIT

Of

Atz I I I
s O | O~ | ¥
Wi (0o ® J\ @
o Ag:,t@-g,ari R¥F | Ry S¥7 || 9%
\Z4
2EMo2 RYJoIYUEQLL zh DS HIBKIS the SYgol Y
2 HY 412 @ R¥FoIct  7ER| Ot 54 ©F YIS o
=52 W72 @< SyFolct L Ssgo| YEItt =) 54 (D2 22
S¥22 £ 24g Ssllst= DNA £
s Z40ln, @ Gl 2o 2Lolck
©, 19 SEFS dest] 22 SF7o Aﬂ i?;@ | S°1
old S0 G4 2o Qe REwo] F& AzkE Ao|},
B2l 1, TofAle SPate] WARA] dong 4 Qo
ofsff S+ #4 EHo] Bl e= & o ok W O

© DNA #4] fido|3, © g s fiolch
AR 1, 10 Ryae] 3EA0R qlone dY 47w
®1= Ao} gli= Ryolc

03 v 2((P)e olile] A Yxolm D
3t o AT okl 4 Relsh FxE
DNA7} %38 tigol i, d&ael mxe] o
o] i}, wehA AETe] HAEClA WA o] FE L)
. AlEee] AHEBelE s4x9] DNAZ Zghslne 34

(o)

ujoFstd PPog #x¥ DNA7ZE 245l o] 256 22 1}
A7} A= D2 A2 A ThR] R A Aol HeEd A
ojct,

Hize| | o, ¥pozl DNA7F AHo}




4400
A e
HAA 4.6x10°

22000
2.6 %10’

o 04 W7} A,
e M E R CRSe L EE ¥ EEERL R
Bolck, Asholis sj2so] slol DNAZF S48 figol
Lo oo FAFI}
= (Th AR ole o) e AR T He
o}, whebd QA BoR Seuel 8 o girt,
bizell 1 (chis (R QAR 47t BARE A4 2]
= At

04 . P9 =0.00096°]1, (2

o] SAR} W 5=0.00000850| =% (7h)7} (2hH

05 ® ohgdS N7k 2gbsl wixlell ) wheksta AN
TA YAz 28 7] @3 @] PN A g},

size | @ 9t Ak Alole] A3 (D B A, 97 A
olo] 23t (Whiz 42 Ao,
® DNA®] Sl S22 Efo]=oln], o= Qi
101112 74E oeby O+ O+ @0 Lkl
® @2 2% 44 B F9 AL @7lo|nz Ao
AT} AR A 0 2 Adlsle A7) Tolch
® ©2 2749] 3e] F25 2 F A
o 3] 42 2 wleinld Ad @7lolct,

s 9—‘l
¥,
i)

i, @2

H710laL, @& 170

® 20.56

71t DNAOIM #al A F71(A +GHet ml2|o)tl HY &7
(C+T)°i 248 8182 U 50 %2 U= ©+@ =50 %

. O+0O=22+20=420]1, ©+@=500°]c},

o, AL T, G& Co} A AR o2 Aglsieg A&
ARl 1 AE A71(A+G)9 vt g2jnjd A 47
C+T)9 vl&2 50 %= A},

27| v AY T 25 54 2% G C2 35 ¢4 2
oz AT wet 7149 47k Zehd G+Co 1] go]
2 V7F TR DNAC 4 Aeke] 27} gk,

2, @9 gh égiég =(0.5622, 0,58} AT},

07 (2 2) =xnsy
f@e Ngk T 1 oEEs Nt

\ i
/ )/ HiX|2 271 i

ZstE /
ohIoIA et 5

M
S22 M) IMCHG)  2MEH(G)  3MICHG

DNA DNA DNA DNA
22l —¥ 4 4 v
AE(N - "N DNA) | - 1 3 E
S5(“N- "N DNA) - ? ? ?
51£(N = 1N DNA) e v e

- DNA©| 2R YHEZS =X WAlo2 2ofurt,
 HIAIE! R20IA] 2t MIcH2 DNAZF LELES SIxIet Meixiol Bl cf
St 2t

I8 | B2 HCHP) 1MIHG) | 2MITHG,) | 3MICHG,)
4 0 0 1 3
5 0 1 1 1
512 1 0 0 0

e, 3AIH Gy M A3t S50l Ul DNA At
ok 4ab71 3 u) 2 DNAL 5 7jcto g o]2oj glonz A
A DNA 7}ek2 golt}, 1 FollAq fm Aldjo] *NE =3t
DNA 7te2 F30lA #75+= DNAQ g 7tgo|ng

5N zalgt DNA 7beh _70M
A DNA 7het

HiE71 1 . 1A =G ollA DNA t= 55 3 o)
ol AJuk Uk},

L, 2A t=HGY) oA AFSat S50l 2 v 2 DNAYL
Uehtoz DNAS 94 Rejshd DNAou WA 22
=1: 12 vepdch,

08 (L1 =x=x
D ©& =3 ujRlo)A] o] AlhS ket EHZ*%L<P>E ©% ket o)
A& §A 1 1IEH PG, 24 HAHG,)E A
(D) 241 HAG 2>~ ol OF =3 AR §7 HH°J0P°1 34T o
G )% A
(Th 241d (G )4 DNAZ =
PN—"N=1:1& vy},
- 2MIEH(G,)2] DNAOIA “N—"N, "N—"N7} Z2 H|g2 Lletde
oz 22 Mi(P)S HHYSIME tix|e] @ “No|z, HH HiX|el ©
2 ®Nojct,
- HIXIZ HIRBM MOE 22 S DNAZS 255101 24 22|56 o
Mt DNAZF LEILHE QIX|2F ATHEQ! Hl= ChSat 2k,

Es9EY 24u7E UN-N

= B2 HEHP) | TMIEHGY | 2MEIGy | 3HIEHGS)
"N—"N 1 0 0 1
“N—"N 0 1 1 3
NN 0 0 1 0




086

L. 249(G,) DNAL: “N—"N¢g} "N—"N7} 22 nl &=
UrERdt), o]F N7 gl wixR g7 s 'N-"N
DNAZ¢| 7} 7}eo] 3o Eo] “NE 712 DNA 7] A&
A Bl “N—"N DNA¢} “N—"N DNA7} 7241 : 1
2 vepdrt, £ °N—""N DNAZREE 7} 7lgho] 23o] 5
o] “N& 71 DNA 7}&fo] A& wkEoi# “N—""N DNA,
“N—"N DNA7} gt5oizlc}, wabA 3A|H(G,)2] DNAE
UN—"N:"N—"N:"N-"N=1":3:09] v]& Jepic},
©, 3AH(G)E T ©(PN)S 3ot viA 2 £ 44 iz
#G)E dod "N—"N DNA7} “N—"N DNA & &3
2 2% 3, “N—"N DNA A 227} “"N—""N DNA A|
Bae} PN—N DNA A| 2212 EA€c}, mebd DNAE
UN—UNUN—"N:"N-"N=0: 5 : 39 0|2 vepdic},
HEze| 1 1, WiRE EERe] uijeFste] 2A|HH(G,) TS &
2 ) "N—*N DNA7} vehd 22 vl wjxjof "N(©)7}
Z3HE| o] 9)7] wioltt, whekd @2 MNoji, ©L PNolct,

09 . DNAS 743k Zelradomhls 5 7o Az
st Wkl v 92 37 Wrtolet,

L. ©2 DNA 54 3hgolq 3’ ke 435k RNA e}
ofmolch, RNAS AR e ejsissolct

=7l =, ©2 DNA $¢ 549 #go% vhaodl
DNA zzto|e}, wzbd ©ofi= RNACR gl= 47191 Uo] =
e <= gl

10 . DNA EAl= 27t 2d517] 4 717]19] S7]ef dof
ek

L. DNA EA4l= 4 5'(©) — 3'(Q) WaFoznt dofurt,
2. U+ hel G7] = 64710131, 11 5 A Te| 5= 242}
207flo122 (Zhek (Whell $le 971 G C 4+ 32 64—40
=247)°1ct,

27|l o, A 71EH () DNA EA4)7F B4z o o
FOINER At 71 (hel| vl FA4| L7} eo

11 #2 AL G71e gejud A d719) vle-& 2k,
DNA ojF LiMoM 72 A (A, G)=F ml2jolg! AZ
F7IC, TI7t HEXo2 ASlGlE2 HESol 2AIgol F2l AZ 27|t
m2[ojT AZ g2 HIE2 242} 50 %= M2 ZCh

i 71E HH
DNAOIM F&l AZ F7Iet nj2|olH Al &7 7t g2xez ZF
SIEZ MES0l 20l F2l A F7Iet ml2(o|E A G712l H] | 100%
20| M2 Zrtn Mett 32

F2AE (2t mj2|olT AIE G712 HIg0| Zrtntt Mest B2 | 50%

12 DNAZH 2418wl §7] Aole] 44 Aol ZolAl ¥
Feo] Eel1, 2t 7heke FHOR slo] DNA 2 fdo] 9
o MEe e oetolSsl 14K Agste] ML bk &
g 29id DNA 53 fidi 7129 3 wake] 42 i
Zeortol=g ARAYIEE DNAL 345 — 3 Waoz
§F 547k dojth, of uhel] B sk QAo BAY
£ A Jhgo] 91, e BEe Basron s A9
7hefo] itk

CEEED (1) 34 E= DNA 58 s40|H, M22 715t9| 37 Lt
oF M22 722I2QE0|=5 Z-AIZICE w2t JEE £R9| 01F LM
DNAZ 0|2  7I=g 242} F8o= 8t uf 8 i eiaxo= rf
£ 5t rlcte Zeiasioz = e,

(2) 3’ =ACTTAG—5'

#HE 7I=E HHE
M= JiSmt XA JiE0] YEE= IHS 54 Bol Sdit) o
" DNA F 7i=lo| yigtds 2712 S0 871 Madt 82 0
1
M= 74 XIS 71E0] e TS A B -3 )
o =0t ZHISH| 202kt MEdt B )
- BT 7| MES 2E 27 £ ER 50%
7| MEEH 27 &2 FR 30%
eSS Aa] ;\e %;\1] 204%~205%
01® 02@ 03® 04@ 056 06@
01 (3% =xiey
CleHal B5f g4 ot 28
. R&a01S3
i 24 1) ! ¢|o+|$xr;%ﬁéi .y
; G bl ! o o2
| gxjzlz P zeo AREIQC
i 3209 || o s i
REEEE Dl | R @AR%%O' S
Pl oz A
TR ] Z=x| ok=r} = =
DNA 3 FRUED S ororcy

CEA D2 MRS O 28 ©2 HIlsloret] 54 [2 Ml 4o
ol 3737 9191202 ©2 AN g RIS 12t (92 42l

Kol 9l Sazolct

- 24 [ H2I3 B 37 391002 RYZOI SYRO2 HA MLt
=Sy /4 20l HorQleos g4 T2 Tl 23 g4o|cf

e 24 [ 223 B 3732 QI9te 02 RYF0I SHFO 2 A Hste|
2| QoI = S0l f4 Aol ma ol 2ol 2aofiElgjel2 T4 [

DNA &sll 240|ct




A O SFFo|t. R
(L) &4 19] 7122 DNAO|t},

L, an ]IL' DNA *r‘OH Lo]j an IIQ,]— A3 O]'L' 7]1‘0
DNAo]|t},
c. SEH@)9] Al FEE AS Aot e R

o9 sl o REFO)e Sy2@)02 93 s
oug Ao| P AL Uo7 Bho| Fof Urks AL &
% glet,

sl 1. O Aol Gl SPRIT, O WUHel
gl Rgolrt,

02
R

X Qell= o] o glck.
Eé}ﬂo.l olx| °’E|>_
X, 0D 2ol 24 2218 B Bl A4S oy
o R HE Hejgie, ST A
(©) (bl 5kx12] DNAE BAlsks o] Padt G40
2 e Efol = Tl e Aeltt.

=, A AF 54t glo] EPhes
o (Lol 9] DNAZ 54 i 4%
o} S Efo] 25 o] gatet,

2AYAE 1) 2ot
ol el &

o Bobl Al oS Bet o] AL e, S 7
o EAG UL thgt 02 Sol7kx] got Qole “Se]
Felo] 94X ek,
L. OholA thaael ol Qi The] T Hae welg
s 542 A

03 (Z21) 2x 24

=
Z
>
R
\
N
\
\
\
A

v v
RNA CHH | o

v
CEH X peeeeeesseeees

DNAZ2| fxzfof chaizlo] 92 D
[e]
=

B2 242}5}2| Ot B.80| Ok}

C

MEHRK| A1
Q (7})4 AR SaAS o EaleA] ok R}
X @94 SR
o}, (Lh
(©) (WD 52447} Az 2ol Q.

R sje] 943 AR ol2oix]

7. Uh DNAe| gl grasisha) obs 2917k 9lof
RNAE §42 1) e 8e gsslely o 5918 A7shs
Hgo] gck. wheba] (i KIBHIES] Gl g Bgolc
©. (P SRl 2 Rt dbH o sl glons
Az T T Bpgolet. YANZPE oz Fel
2ol so] gloms AL AR gl
bael| L ASHECH SR R ol A 4Y
G EXSEE

O+© _ G+C _2

2
+T+G+C= —o|ezg +C=—=

=400Ict et G2 Col e 77 207012, A+ T2 60710122 Azt
Tel e 17 307HOlE,

Meix| S

A ©O2 RNAd= 913 DNARE Q)& A7]olct.

&)
X. DNA XojlA 7+ AE 9719k g2nd AE 4719
Hl&2 2 : 3°lth

1:1
(©) DNA XolA @7] 7k 424 A% 3 1207H0]ch,

=, DNA XA 7] 7F 424 23] F 4= 20 x 3(G+CY
3% 4 28 +30x 2(A+ T2 2% 4 Agh=1207°|c},
HEY7]1 1. ©2 Col, DNASF RNAo| g5 o2 &4
sk A7lelth. RNAC= ¢laz DNACRE Qe |7l T(@)
ol

L, ol% YA DNACA 8 AE A71(A, G2 Zle]nd A
g A7I(C, T)7h o A3hstng F: A 9719k 92
g A @719 vl 1 1= ok




05 (33) =xgs
Ao & | e | @] @ | @
as
A%3 05 2025 ©0.875@0.4375
Bsls 0 @0.5 2076 20 @0
CH3 1 0 20 20 ©0.125 ®0.5625

Menx| 24
() ©&0.50]h
© O @9 e 10t

(©) 54 H#(G;)2 DNA Az @>@>@olt.

. B2 AgP)L] “N—"N DNA7} Yeh}i= Ci= AFZo] 1,
A Hg#G)e] “N—"N DNA7} Lehhs As 5350
o}, webd B7} slgoltt, 2A4d) diHG,)e] DNAE= “N—
"N DNA, ®"N—"N DNAo|m& Z=(A)7} 512B)of| 1 : 1
2 Yepdet,

L, AN A G)2 “N—"N DNA%} "N—"N DNA¢9]
vz} 1 : 7o]m& “N—"N DNA?9 u&(®)2 0.125, "N—
PN DNA2] Hl-&(©)2 0.8750]c}, webd] O ©9] &2 1
oct,

o, AN (G )S wigFste] A&
UN—"N DNA¢} “N—"N DNA¢9] 8|7} 9 : 70|22 DNA
A4 Eejatd DNA A2 235(A) @ 35B) © 4%
(C€)=7:0: 92 yepdt}, wetA @ >@ >@olrt,

_E_.

06 (%) =rex
-G @2
o],
+Q, ®, @2 747 60719 4712 F-3EH, O ©2 747 30749 &
712 AL, sefoln] Xo} Vi 22} 5t 6711 7] A
- QI © A0l9] $4 AT F AP DI © Aole] 4 ATt F A4

SRR

. A+T _3, A+T o,
QoA GrC 2 131, ©ellA GaC 1oct,

e T —qopm €7
@Oﬂl\if—lol e 5°lE¥.

29 Zhgolx A2 AuAole, ©, ©, @& A2 Td 7t

Q
X Y
© ©
@®

SAIH(G;) 2

- QI @2 HEXR | MEE

7REc = Q1 @2
o| 7t 21, Gt Co| 7t ZLt. @M % =10|22 QollM= Azt

XM At T

A+T _3 502

TOo| 4= 2t QoM A+T+G+C=600|1, GIC 2

A+T:i X 60=360] El0{ AT} TS 22+ 187H0]c},

. @oiw T 5 Oli HEFMo= Adlel= QoM 0| HIZ0| HE=Z

L}EfLE §:7o|ﬂ, G+C=60—36=240|ct, M2t @M C2

24><%—107H0|:'_ GS 147o|ct,

- Qut HEXMoZ Alsh= 7= AOjoM M £ U=
= (A+T)x2+(G+C)x3=(18+18)x2+(10
7Holck. Ot ©2 &7| = 30712 22, Ozt
T 2o a2t O ©, Q1 © AMole] #4 ZF
olch

+ OOl 71 30 Atole] 4 Zgfel & 4= 727H0|C}. Za2lo|He
RNAZ 7HE22 O2 74E £+ U= S7l= A, G, C, T, Uo|ct,

2A+T+U)+3(G+C)=720|12, A+T+U+G+C=300/22

A+T
G+C

1 sl¥enz OoM A+T= 12710(ck w2t LHX| 671 Z2to|
o XE 746tz g7 Uolzkz Ag & = ok

A+T+U=180|1 G+C=120|ct, T OOIA

=10[zt

MEHX] 24
X Setole] Xst @ Aole] 44 A A 1874e]
o} 1274
¥ AT L @olirt @eusact e, =t

© @°IX 871 G| 74 14740]eh,

. @2 O 47] %ol Zoug FLohd(G)9] he= Ot
28 14710|c},

H227|1 1, Xe UUUUUUR AEER XoF O Ato]e]
4 A e 2 x 6=12710]c},
L. @A A+T2 @t Zo] 36710]aL, G+C2 24710t}
A+T 36

w2 @ollA] <5 o0 = 1501,
@ ARAR) Ot @4 2] @7 4= the me} 2,
&1 A G C T
=@ 18 14 10 18
2 2 2 2 2 2 4
271 T+U C G A
715 ©+© 18 14 10 18

zetolujo] U 6745 Al2Ishe @ol4 A+T+G+C=247e|
3, @4 G+C=127}0l92 @°|4 G+C=1270]x

A+T=127}01e}, e @4 BT = 1ol




=)
"B el A 20%
Ous QoMY OFY O015AM O 1Ty

O 1Z2HEo|=4

1TMO@O0E®OM®x 210 @O0E) X

EXH (2 @ 2EUE, O AES2I 3) 1Y @) &4 C
223 — Q2L[El — A|EERI — ol2X|H (6
Zslod 22LEls

3 (1) o}
(5) M7t
) 4 BE 61X

MNEERIC= TetstX| Rttt

(2) H]EHL Eﬂ Jele Bomao|o] ojof @ o]_&z‘ﬂ— 18]

S 5 1504 1EAES AR Pa}g{u}'

(3) 3h}e] $HA= &

)7k sk Aled

SHA]of| e Tholgic)

(4) ShFe] Tl s ALAEh=
2 ARt sl el

£ 7 EeEelEs AR

2 () sbe] fAApL shte) A4S GHEA S 190
R4S ek gl

(2) 974 Aol 3 Ao) 34 AR} Aabslo) gl

(3) §04 Bell ool 719l Bk B7F AAPA 02 AAEIA o

7l izl 22 ChRFE W7 A B

3 (1) Az oK) ol2AIS B G 7R 19,

@, WHo] Wi AYSHEE H2uawgolo] Aol wEA Ba

3 2L ofzA|doltt,

(@ 4% 97F 19L 2 o] AESol} of2A i
KX

RIS i AgEone 81 O AEElT, O

(3) Q¥ @7 1§L 0 2UE Q] g0 Boldls FAS WS
A Foto] Mot B 2R E L2U-(Q)E g8k Heith

@) 9k 97 TS o2UEo| A EEAS H71519S )
AABIA] FokaL of2 A g H7Fet S vk AR
EH(©) ot2Ad o & H¥ksh= a4 C7} Xg/}}&i_i A
E]7] o=t

1m r1r

(5) HeuEgolol AT B — 22Ud ~ AEEAE A
A of2 A o] P,

(6) OZJX]- Boﬂ o]/kl—o] /\H7] %%Bg]——g’—u}o]l_—. )HA]— 7]L-
A4 BE A4S 2ot 1 43 e2UH@)8 AE
(©)22 A8 RADZ 3 WA AEEAO)0I o2
A o AR 4 1T,

L

(e

m
o

EERER
O34 2 VTN OHd O63FXF 6I=
ORNA =84 053

THOTMOHE @O ©2EE 201)x (2 x
(3O (4O 3 (1) RNA &8 54 (2) 5/ 45—
UAGGCUAGC-3" 5N x(0@®0M@x  6(1)tRNA

(2) rRNA (3) mRNA

1 AN zA DNAS 44 AR7F RNAR A== At
D g2 3 Lol A Lofupn], RNAR e 77 A o] ot
2 ehao] FAEie W) FYe HEde) drox o
ot

2 (1) DNAOJA 9% 3709 A7 2 o|Fojd fAREE

3971 ol 3t

(2) AUG= Hpo] @& A1 gshH Al 7HA] =08 2R8-5itt

(3) ot etk 208 FOlARE, a2 645Folnh whebAl oy

7)e] o] shte] ofn) e AlS: 2k -5 QlLt,

(@) Mt A2 SRS AV ZOBR Aldtat AldollA]

YU AL FUS o eAto 2 HAHC

3 (1) 4 A=RNAZE 3MJ8l= RNA &3 G40|t},

(2) RNA9] Mg 5 3" o= E‘OMEP wheba] 71
A TrE014 DNASE Z2|=lo] 9=

L AAPF dold = DNAQ] &3 7l AbR Aol o7 ]g
7H 2l Rr2e eEte| =7t Ajtsto] RNAE fHdstn], D

2t RNAS] 97]= 54 die AolaL, e Kidjo lE‘r °l
1} DNA¢k= ©2] RNA= gofrl(T)o] glar f2Hd (U)ol
9en= DNA ¢ 71| odd(A)e]l 4JE=3] mRNAS
A7k fEHU),

5 (1) RNA 5 fidi Ag30E 73 7ol 4n4l 47]
574 i Eeoro|sg ARd 4 Yonz Zelol
7k LA gt

089



(2) RNA 3 5o gRw e eee|=8 5 -3 Yos
AEARI,

(3) RNA F3 favh Zareof delsto] DNA o5 1Hle]
AR5 EWUA AP AR,

(@) ZA1= DNA o]F LAl9] &7 7heo] B 3do] HAJgh
Ak= DNA o]F WAlo] = 715 & 3t 7ige FPo= 51

ofir},

6 mRNAE DNA 97] Ade]l Agso] gl whald 94
AEE 2ido] HEshal, rRNAE e dat Agste] gl
& s, (RNAE w3 ehgo]l adh ofnfieihe 2k
Ho R gt

" el g o
O izl @O C2E|FE Ook=i O0A (583
OFE OmRNA OJAZE OP O EEOE
® =z 3=

TMHA@C 2M1O0R@OE) % @ x((B)X 3MmA:

tRNA B:mRNA, C: 3= 20— ©
(Hh) — (Lh — (2h — (Ch)

4 (On)—(@h—

1T () tRNAS] 3" Wio ofuicito] A= 24e}7t Qlet,
(2) C= mRNA9| 54 =3t AJHA o2 Ailshe e ie

oJtt.

2 () tRNAL F3=3} Az o s Ajlsl=
F=0] A A= op|leAls BHEO0R & :
(2) tRNAO] w2t At 4= 9l obu|ieite] F77F th=ct, o)
2hA] 205579 ofu|ieike ME o2 tRNAC| o) 29kt

A) 92wl Felglo] gt B AS AT ) 23,
(4) tRNAS} ofm|eAke: Aol A5t eliol Al of
vlieAts ofn) At Aol o] Hefol = Agte] ofiet.

(5) 23 SeslAlol tRNAS| 2g 427} 9, mRNA
of AT Aol elus Aol et

3 () At oplieAls PEEo R HISHE tRNA, B #
A AEE sz mRNA, Ci= mRNA9| S=ojrt,

(2) M9 mRNA9| 5" —3" ko= dojum, A= 7}
L oAk A tRNAZF 238k A #els 37 gek &
H

of glck. wheba] Wl @ — © WoE Uojuiel,

4 (7)) mRNAZE AZAe| gl 284 209149t Ay,
oh| Ak ) 2Rsk= JHA] tRNAZF (4] ZEo
FrA o ARt ojojA 2Eg A7 mRNAC] 2
Foto] ebdet 2lR&S vhest, (1)) ojuf 7jA] tRNA: P
Zpe]ofl YAIRIeE, (B 2jEE tiekeiAle) A Zp2jof ofn|eAtat
A tRNAZF 019k fixIshd (W) A Zj2]¢] ofu|Ata) P
A2} 9] opvlieik(miste] 2d) Apolef Efo]= Aol F/dE ),
glEgo] shhe] =g ol sk A A2 tRNA= P A+
off 2rf, A Aol 2L tRNA7} Sojof =g eto]=
Azto] AL, P A2]9] tRNAL E A2 ol5sle] e
gk, o] Bgo] Bk EHA Eejfeto|=rt Aojitt, (2)) 2=
#2] A A2jo] mRNAS] F4 3=o] QIx|aHH T gHgo]
FEEL, () FEES iAo AdeA= 2l Ho)

218%

ARHY

(@ 5'-UACUCG-3’ QZ A %2

@3 P x2|

QT mRNA®| ¢17] 4¥& DNA 8 7leke] 7] Azt
iAol weke ditjolct, DNA 33 7kete] ofeld(A)of=
RNA<2| A9l 947]9] feh(U)e] Aggic),

QZ A A= AEA 37tEE olulimato] £2 tRNAV &
o] 9= pejolc},

@3 I tRNAE 2lm0] P Ajejo] Alaicl,

Sk -fr’ﬂ 219Z~220%

= 1) 1 1RFK 1AM 2 @ AEEZ, © ol=X|d,
©2ELE 3MOROE X @x(BO

A2 1A 2 RNA &g 84 31O @0 @) x

(4)O (5) x () O (7) X

A= 3) 1GTT 2 Mol 3M0O@0Ex
4)O®BO®’) x (7O
A2 4) 1 tRNA 2 rRNA, CHHz! 31 x 20

(3O @O (B) x (8) x (7O




1)-1 stbel a7t she] g e sieka Aest
L SPS 1924 14 oleka ek,

1)-2 22 vj2o] ©2 A7t 19, 19, Lol 25 A%
stoe OO Hemayole] Aol Wast ol2ldoltt, |
2 @2 WIS i A FSAE, O B
i st R @o @2 golw, Go] AESEolt

"
)

1)-3 (1) oPIF2 24 wjA|of M= AR 54 AS
4 4 it
(2) olEAH(©@)0] FHE 7] -9 A e o=y
(©) = ANEEIQ) — or=Ad(©)o]eh
(3) 132 2E2YR(©) A7IRE uixlollA AAstA] Zetez
A BE sk Jteh U AESR@) 7R HiAl
oMe AR R a4 C= Y += itk
@) T3L LE2YH(©)E H718kE bk AEEA(@)1E H7T
SHote o i RS FetER fAAk Cofl ol A
a1 C7F A=A et
6) TE2 22YH(©) 7kt 488 4= Jloenz a4 B
o} CE A8 o2 T 4= olrf. mebd e2Uds AEER

o= NESUS otEAUOR YT 4 9t

rm

2)-1 Ak AL B wielolt), ((hi= DNARNE RNA7}
A= A 7192 el Aot}

2)-2 DNA¢| Agste] RNA ol #olahs a4 ©2
RNA Fg asoloh,

2)-3 (1) ANz guto g E8u’l & 4ol DNA7F
ong HAHA)E & goflA dojdrt,
(2 HAB) Zol= mRNA, rRNA, tRNA 9 opu|Af,
2|2 o] Fofgict,
(3) RNA 53 47t 39 7hgol AH2Q1 d71E 7H gi
T Qe =5 5 -3 Weko & AAA RNAS gAdsict
4) @2 RNAo|BRE 7] fep(U)o] 25k = girt.
(5) RNA(@)9] 447 5= 3= DNA(©)Y 4455 3¢
7] Z3o|ct,
(6) O olF YAl Fx9] DNAo|H, DNAE FO& t]£A
g RHAS Zher}
(7) RNA %3 54(©)= DNA %3 a4 g Je5H F
3 7hetel] AEAQl H71E 7H B RS Qe EE 5 —3
Weo 2 AgAA RNA 715 v 4= 9lon@ satojwrt
HaskA| ofth, RNA 53 ah T2 re o] Agel

3)-1 DNA ©|% 14l o2 (7he} (W 97] Aol 4
mAo| Bz (7h9] ¥zt Hoiz 471 5 ~GTT ~3 ek,

3)-2 (h= 3= AUGT} AAsH= sl S o|t},

3)-3 (1) mRNA9| ¢7] 92 7 71=2] 671 gt A
RARolct wheha] (W)7h 525 7heolot,
(2) DNA+= 3719 & |717F &k 27} E|of she] ofw=ib
< AAsk=d], ol 3¢7] ZolekaL gt
(3) HY-> mRNA® 5 — 3" ko Ao @ HAJH &
AR EHE == ou|ieahE SAE Ydshd (K -
& — FAloloh,
(@) AAE N ZAollA] 37]9] ofu|Ato] HEfolE Ajto g
Adz=lon @ 37He] tRNA7F ARE-E| QI
(5) ohu|eAl Aol o] HEfo] & AR 2] E & A Yottt
(6) 3 71 DNA9] 97] 3'-AAT-57} A mRNA=
5 -UUA -3'o|n& F41& A4},
(1) 3% 71 DNASQ] ¢17] 3'-CAA-5"7} ZAE mRNAE=
5 -GUU-3'o] =& 418 2| A3k

.1

A
Qs

=13
=

2)-1 @ ofu|ieAle eubal= tRNAO|T},
4)-2 €lude rRNAS Bgs 24

4)-3 (1), @) tRNA @& MEA F71Ee ofleAilat 29
shar gleme A AEjof A5k, tRNA b= EeffiEe|=
7F eu R P Apeof xRl webd A Aol 9l @7 P
Aol e @EG Lol 2ol EelETt,

(2) ZIeH 2o A RNAE= o ol il DNARFE HApso] vt
Solxth

(@), (5) ¥igo] dofd = P A2jof 9ld tRNAE E A=|=2
7hA BelEar, A #ejof 9ld tRNAE P A2 ol5sl, A
Alolle A= F7HEE otvlieals AR tRNAZE o2t
upeba] 2 g2 (W) — () HRFeR olesiy, A Zed
() gl Atk

(6) ZojAaL Q= E=|HEre| =] W £l Qe obv|AltE
P A= A Zlolnt, wehd Qo] O M S5
o 7R7] miEel @2 ©EY HA EEjfiEe|= Akgel 29
H ofuliAtolt,

(7) 42 709 ofn|ieile FEfo]= Aglo]| ofs] A= o] &2
Feto| = AReE AR

091



221%~225%
o
01® 02 ®@ 03 ® 04 ofid &= 05 ®
066 07@ 08O® 09® 10 110
12@ 13® 14@ 15@ 16® 17®@
18® 19@
01 (£3) =x2y
DNA(_ [RHAFAT Toxixt B | SEAFCT w
&4 ) gl °IZ7Ide Beuzol)
o 2 © i wied) 1as 2
olet,

g

K 22 p QE(|E| mmp A|EZZ| mmp 02K

r

o 92} AOl| OJ4J0] Ol HQ: A ATHBIMEIR] OOt M3 SHRYE Q2L
EIO| BHAE|R] O}

« 9242t Boj) 0J4f0] Q) HO: T4 B FHAJEIR| Olof R2LIEIO 2 8E AEZ
210] $41E|] OFeCh
o QX COll OJ4JO] QL Q- 4 C Tt IAEIR| OOt A|ES210 2 BE] 027
LI0] M || OkeCt

|r
rlr
#D‘l
B~

a0, 9A AL B4 A, 944 B
Cou EHUP Rk RS R
4 B 22Udo] AESUOE FAHIL § Bofshuz
A B7} A grom oEUdoR e AESUS YT
% giet.
sEel| ©, §AA Col ol4o] Gl HemE
% — ofEAdY] B2 A Bo] BYHOE dolubA] on
2 oEuI AESY F it gl A9 ol2AUS 44T
2~ 0401 24/\]—?(-] og l\gZo?:)‘E | 2~ O%p]..

= 54 B, $44 C

s

d 275 Ha wxe] 22 B C2
H7she A A% H7kste A e uebA ol
BHE B dAsks (L) 149 o]4to]

7. F& diRjell BE H7kehd 94 &7
RE Ao 31—3"“*%“8’ I
go] 242 Bolrk, 4% &
= 7}5}::4 xuﬂa}z] FBtaRE CE AR Aglel] gt
uheba] S0 3 e C — A — Befk,

L. QY 8 132 AS J7Ishd skl Fetkez Ao
A BE sk bl Bagh aaol ool Qlet,

HEe| | o, GF 87 TP Colli AS HdskA] Hsk=
Z CE 7Igh ulixlol| A vjFsteiehe Ae B4R oh=th

04 sl=Z=w
=& AEe] 9k,
L%t 1Z2/HEI0|= A, iLto)

0|=E BHE[A| BICh

© shute] ThEol R, T E5e] EelHeto]
[T stLte| Z2lHEt
wa 71E b

Tixlet HiEo| A 27 Mast 32 100 %
Z:

& 40%

7Hdol 0l§E M1, R
S
=

7Hdo] oj2at 74

05 @ (7h= DNA9| 44 AHu7t RNARZ Agul= Aol
3L, (W= RNAS] -4 A1) whe} chaldo] $Hd =)= oo},

@ YA AA HAHZH= 8 HollAl, M2 A2 7
HgoAl Joldrt,
@ WAL Bl A RNAQ ¢7] Mol A4H 44 AR
wel ofu]icito] Aglsle] thilzlo] FAE|EE RNAS| ¢17]
AE A E7} gl o] obu| Al AR BhpEckar & 4= Qi
® RNAX:=DNA9| ¢4 ARE Adsic}

HE27| 1 @ AAND BHS AAH DNAQ] 38 71d3) AR
#ol 7] LS 71A= RNA7} a0, RNAE= DNA2
@71 5 EfelRl(T)o] ¢lar eha(U)S 7Hxict,

06 . 24 Xt RNAo|1, RNAL
H(G), AIEAC), 2t U)E 71T,
L, =4 Y duigoln], chul o] ThelAl= opw|icAtelnt,
w210 oln|iAto| HEfo|E Aeto g2 AAx|o] A=)

7] oFld(A), ot

wiey | A B € o, (7Pt glEgoln, B4 rRNAQ gl 2 25}
I - + -
®o —
rg
e . . 07 v 2ES % 643571 9t 15 $2 28 357E
e Cfelietb B3I ek ufeh ot AYeHs
LE oY enz0l 22 BE H7ISIH Aakst £ Qlct o % gl1ER0|}h
TEsRsRRE e Re g SR Be siEe|| 1, SES 3709) 972 o201z mRNAS| 7k
- YU 272 T3S 82U AS B2 Pkl 23 ot}
- QY 277 TS 2481212 W7 2U2 27U C2 Yk Ralct -
Loy 273 YO UCEAZ PHSI 2RI ©, ofufleqthint F=9] F57F O RO R Shto) ofuledls
A Hshe o] o7 T2 497t A
e



08 @ DNA #9 7I= 3'-AAA -5"9]4 AR mRNA
9] =2 5'-UUU -3’0, 3= UUUZ} Al ofrieit
©2 #ddepdolt.
@ (7h= dateln, RNA S 547t L2 Eo] AgtsiuA
AAPF A2
@ (= Wojoln, of oA mRNAS] 3 Akof e}
ot ieito] A 2 Agtsto] ETigieto| =7} FAdH.
® DNA F9 7h=te] 3'-GCA - 5"¢l|4 ZAkE mRNAZ2
=2 5'-CGU -3¢0, &= CGU7} AHdh= opn|iike
orEAHolH,

227l O mRNAS FA%9Q] @2 =0t 397] =
> DNA 9| {0l

09 -3 B: APE Lol of 285k RNA 53 fas
AEHE FE 7ol ARAR 9718 7R 2l Erad 2ol
EE A3 4 glong waloluig Wa g s gz,

» 3t C: ARz DNA7E Qs FoflA] o] olr), wats 13
Aol K= 8] ol A M7} ot Ao A= Ao
A AP ottt

Rzl - S Al AAPE dofd wii= DNA o]F il

5 b % @ vhee F30 2 23

HALE 5/ -3’ Wiz Yot 33 Tigel [& 5 Yol 01F TiEe

0|21 Q= DNA 7Hete] T2 3" Ytiolct

7. AR o RNAE 5/ — 38" W3 hduug 23 7}
2 olof ghe o]k, wheb] RNAZF dAfs= Wape] #3
7hete] T 57 ook,

L. f4 EE RNA 3¢ ato|ch, RNA $¢ #4E RNA

oftt AL

TS Zujsts mag DNAC] Agste] DNAC AR A9
H@71E 7R 2R B =S 5 — 3 WEoR AR
ek,

Hewl| o ©2 %9 sl Agel 9u DNAY the
= sfgto 2 GRNA)S ©7] AL Bolgl(T) Ahelof frehal
U)e] = AL Astshas ket O e

11 (22) 2xn124

DNA 715} T2 T 710l A2 Tog APt

T

DNA 7}t 1 225 20 225 20/ 100
DNAZIE 1 [|/25 | G20 225| @30 @0] 100
mRNA [/ @30 @25 20 /] 20[ 225 100

Nz
DNA 7t} [ 2tDNA 7t} TolIM A2 2 Halste 9710 24
B2 A2 Ut = DNA 7k} 12l oHld(A)2l Blg2t DNA 7t
& Mol EfolaI(T)el Blgol et

7. mRNA2] §7] AGL2 g 7ol A afo|mg a4l
719] 24 vlgo] -2 DNA 71 171 AAke) £ o= A
=] 9ict,
. DNA 71 TollA 511 A A71(eHId(A), Ford(G))2l
HIE2 A+G=30+25=55%, 9Zudl Ad G7|(rto]EAl
(©), Eto]7(T))<] vl& C+T=20+25=45%c} @t}
HEY| L L. O+ O+©®=20+30+0=500]1, @+@
=30+25=55 °|t},

12 7. @& 2u4e 452 rRNAo|T

. ©2 DNA9 §4 HRE Adst2s mRNAo[t}, 21
HolA mRNA9] {7 AHof wheh v mpgofA] ofr]icito]
2| = Agste] thildo] gt

HEY| 1 L, O Fegeo|s Ao gt ofnleaks &
Hska g tRNAoJL) tRNAoj= ¢te|F=o] 9t}

13 . tRNAQ] 3’ Wto]| ofuieito] AgtsH= 917} Qick,
HEW v (the dERECR, MFEFEY ¢47] A%l 9

3 tRNAO]| Aefshe of|ike] F77F Eebxi,

©. tRNA<| we} ote|a =L thax|ut 3/ weko] ¢f7] Ad

CCA= ZE tRNAYA FF&o|tt,

Z2HE0|E ASOl tRNA Goll 01 cy
01002 284£0] (Th — (1P ¥f3I0 2 ce
0|£310941 B1ojo] Qojitct

X

S 2ol 2502,

2t rRNA 2 ol2oizlct

Y




@ A 714 tRNAC] ]3] Ll wjso] o o],
® ZeeEol=rt AEo] 9l tRNA G2 usel P 4
2ol giet.
@ @3 ©2 tRNA®|T, ® mRNAe|ch A 7h 15 3
SRR PER ISR G R
® P 5 Wk, (hi 3 ol lndol 5 — 3 W
o shte] SEWF o|FshA Eelgetole] =g obv]
Ak W7hstel Eelgetol=st AT

szl @ B tRNA Qof 44 A28 ofnjwits) 2gke
th Al WS 3PolA 71 WA elRsom gutle] Soje
ofuiito 2. Bt fletol= 23 YA ehrh,

-

15 ® Zejgeol=o] A2 2718 obulwits} Aga
tRNAL 2wde) A 222 Sojer,

HEYL7| D @D 2252 mRNAE uet 5" — 37 Wgkoz o
7 370 =, 7= 1748 ofEiet,
@ 7 FEAUG)E Agah= ofulieakmmol 2 d)o] 9L,
27 TEL A|Hats ofulealo] i,

27 FEL A5 ofuuAto] glof Aake tRNAZ} I,

27 20| 2udo] kel vhild gh4o] FAHL,
® 4 ZalMEol=E T4 ofn|ieile] 4= mRNA
o] A TEGIHEE FA BE o|F7A]e] BEL] 49} 7},

16 © DNA¢j*] RNAS &4sk= @2 HAl, RNAS &
7 A Ho] upet Ee|gEto| =5 sk O Woltt,
@ A:=rRNA, B mRNA, C= tRNAoJTH AsiA|azo)A]
RNAE dshe dAks 3 oA dojunz A~Ce 3l &
oA P & TS Bl AlZAR o) 5E
@ B=mRNAoIH, mRNAO 74| F=o] Qlef,
® tRNAC)= ZEo] Ashs ofpjiibs gEfoz 2t
gt}

271 @ ofn|ieibs gRlsk= C= tRNACH, SFE|SE
2 mRNAQ] =7} AJH Ao B2 tRNAE 20571} grf,

17 (32) =xey
ST 3T (71
DNA A T G @ @ @ T T A
T A C C A A A A T
Y- “:lI% e 57 (1) 23 71
mRNA 5 3

SlE

®NA
=

L. DNA¢9] ¢47] 3'~-CAA-5" 5'-GUU-3'& HAlE| 1,
= GUUE oS 243ttt
T, QPE|FEL T AR Aol HKjo] 9 S Agsh= =
25 -AUG-3'0]1, mpo] s 2HsH= tRNAS] QHE|=
=0] 7] MEL 3'-UAC-50|t},

H2e711 0. mRNAL 73 7leka ¢47] A 2do] 4m.dold),
wahd mRNAS| A F802 A48 AL (hol),

1. O 3E GAGZL Agshs FReolt, Reht
Agete AES o] ARE B3 GAA, GAGTF &S &

1

KeN

= T

% qlonz 24 2ol
|

=

=

=

¢

L EQHo] T4 ol B AR T wiA ofulito] 2
2 vkl 3 glof B gons Eejwetol

= sk obulieAt A A et

[ o
%
=
e
e
lo

Ho] 1= 5 W) ohuliAle sk @717k 1) vt
g AgSHs ofnidle] FREHAOR Fome § Aol
Ao R QHEoln), G| et ofs) tepte
2 Sellolo] ofat ol o] e ke

19 AXE 471 AgellA ZAkE mRNAS] 7] AEE #7]
&HH ohga} et

5'-AC/AUG(IA #%)/UAU/GCU/AGU/UGC/GAG/
CGC/UGA (%2 7%)/GUAACAUGC -3’

X Wl Al HA obn|ieibe: oFsslsl= £-9jof 17H9] 717}
AAE Aojng XE ¢uslsh= mRNAQ 7] A4 ok
¥} e}

5= AC/AUG(7A 7%)/UAU/OOA/GUU/GCG/AGC/
GCU/GAG/UAA(FZ 3+)/CAUGC-3'

. W& 53kl mRNA9 24 322 UGAo|1, X&
A23ket= mRNAS] 2 =2 UAAo|T},

Hz7|1 v, W= 7709 ohaleAHA UG (HiRto]l ) - UAU
(Btol 24 -GCU(Zehd) —AGU (A 9) ~UGC (A £E[%)
—GAGEFE4h - CGClotzAd)) o2 4=, X+= 870
o] ol AHAUG(H#o] &) - UAU (o] 24l - |
-GUU(EH) -GCG(¢etd) -~ AGC (A=) -GCU (&t
W) -GAGEFEA) ez gt X9 Al WA 3= GCU
oA G7} 24" 49 CUA, C7} 2449 49 GUA, U7t 2
AE 79 GCA7F =lE2 WOl Al WAl ofu|icibe FAl
(CUA), Z3(GUA), Zed(GCA) % vzt € 4= 9k, 1
of wje} HEo] upjo] 9| F=o] UAAR F4 FEo]
g XE HAske ofnleate] 7ha= 8702 WHEL 17 B,
c. W oAl Big FES GAGE ZREARS AAslaL, X9
oAl HA) =2 GCGER Uahd A1 Agt




13 2 $4

Oz g Ozxs=2l O0U 6XYR=A

O YN © T QIR

1TMO@OEx @O 21 X (@ x@0M®Oo
3MXx QOEOWx (6O 41O TAH(ET) L,
© @72) 2E 29 @) AL WAl S|

T . @ 2#22 22w, 45 29B), 12 FAHO=
e, 28 KA = Ll Eol EEA] Y=t

(3) 2922 A=l glar, A=l e Ak 2
o = Aol

@) o2 7Ho] 2 AR shte] Z2RE S} 2 Felo] o
3 FAfol HAE A A e

-~

2 () 23 fAAE B Gl gl a4 waslol
o) g alo] hysic

fuAle Agstol T2/ AFE T, WP oA gL &
9lo] AgstA] Faic,

3, @) E=Fo] gl Rgo] 907 oA ehto] 2 A
o} Agsto] A% H9lol| AgsH ok 2 RNA 3 favt
zeREd] Agste]l T2 A AAEL, AR T2 47
Ao mRNA7F Wl 2 o] go] Dask A 74 (3
o 2o Bk, B F Ak, obEr] Ho| i)t Aol
dharol 2L Lofaic,

(¢3
[e)

|

il
Sig

3 () "M EfA HAR= DNAZE Sl 8 Lol dofubar,
HA2 Az oA dojdtt,

(2) A2z ALY ¥l o] 7] ThE Aol dofut:
2 A A, AAF A, AR5 B, e A, He

Al & AR o] A 2ol 2ol dofdt,

(8) AL £ QA= RNA St 540 Aoy &S A=
sto] AL AHALE SAlRIH,

@) AL 5 28 DA M= A el RNACA 53)s)

i
U |

A O QLEES AASt] STk |3 o BRES WY
SR 5 RNAS 7Hgalo] 44 Wi 2830}

(5) ¥} 278 BAA = mRNAY| Ha) £ 2250] 34
s wuae) kg AL, welel A S 2stel W
o $ES 2APORA FAA RS 28

L (1) Q& 24 RSl Aok AAF (ER) Aol ©E
R E Aotol YAIshs (272]) 24 oo,

(2) OD= RNA F3 a0} A} IA7E 23t At 74 &
Ao,

" el A 2%
0 ME B3t OuN zESMA O 8A SER
0 3% x4

THXx20E@ x @) O 2 0i0|2C| TR}
STXL O BE XA 4(1) X (2 O@) %

[S¥=} o

3052

T ) AZ st dojuriete 24 Nze] f44) 14 &
s}e]7] Ak FYsict,

(2) ®3HE AlzE Alololl e} 7159 Apol7t A7 AL &
A E 2R AR OhE o] YAE| wolt),

(3) WA= AL FFo TAQlo] B A 24 44
A7E olek. AlZO) SR Bl 2 fAe] wdo s e
AFES HIET of2] WA} QlR}Eo] o8| 23}E o] AHgsh=r}
of wja} 54 fAxp} A o2 W Eo] Hl2rt 2algto s

3 B AL Bl WA 27 Gl 7t 7)) Hetet
913l0] FAEES sl o Bolsis 34 28 $aRjolm, o
ot EEolx] FARIA WA Elo] o] FHo] 3E 2AllA A
sHslolrks 2717t 7| S

b4 () zske]o) B2 SR 149 FER|e] A
(2), (8) 2 FAAHE ol WAGo] 2 A4} 7)5S A4
AAET e AR el 9, 7lzo] Hake $1x)o] 4

e

==

095



096

-]
e A 2%

A1) 1N ERLEHQAS R Q) ZEREE 210
(2) X (3) x (4) O (5)O () X

A=2) 108 O O M MEHEM=zES 22E) 2 2F
2 3MO@ x (30O @) x (5) x (6) x

1)-1 (1) RNA %3 547} 2gtelo] AAE Al g
L+ meneolth

(@ &% FI ol vudo] Agsht H9lz AAE 25
L Aoz oEks B}

(3 28 fAAE oEd] EREA gor], A Wl
A e e g

12

1)-2 () 28 2% 29§50k wAgle] g4 s
of oA Tha S AR

@ 2P oHES Ergo] g, Hfo] 9L ) Bstch
(3) 2 A o4 BTt Agstel oA Hulde] A%
welol] AFSHA FoA FORA T2 AR HAP Dol
A e,

() 278 27} A4S o4 Thjdo] HEI ke
(5) 2% 591o] o] o] Agksherlol wet 2 fRt
7 Atelo] 2 ol gol Wagh Al 7h favt AR %
B R Tx fAAe] AAE 2SR 290X GBS gt
(6) RNA % fidv} Zzmeol] Zastel 47t A sle] 7
% §A1A0] At Lol

£

2)-1 Z3A| oA HAH@)L} AL 5 2 Al
S(©)2 3 LA dojdth, =3t mRNAE A=
2| Es5o] Zgloto] ZT|Ete| =2 A, wehA
(©)2 HlZAH2A ] oA dofdrt,

RNA 7}

Az Wi
EEEE!

2)-2 A4} QA= DNA| 27 2.9]0] 28t
2)-3 (1) (L= AL 1A BRAIE W Aske] HAPE Qofiks

& b2 AAHE) THgelA] ek,

(2) RNA 7}3(0) 242 #HAF 5 23 wroll 4 Qofudrt,

(3) Mol(©) Tl ofuiibe SuksH tRNAS) Ghl e

FABHE 2ol WA, elusbe Guldn rRNAR 0|3

o4 Sk,

@), (5) @9} T& B TS A5 oks}a] gk 1919l Q=R

olt}, @ & w017 RNAC|A T Ro] Hojzl 0|},

6) A} QA ZERES e 2 2 He) EE Z2

mEe}wl e 2 oo Agatet

235%~238%

(e,
03® 046 050 06@
9@ 1@ 1M® 126
15 16@ 175123z

01®
07® 08atd &=

02 @

13 s Bz

14@

01 @ eHEe daYE AT & 5= 9
wrAjolct,
@ Y= 1Lz $HA= mMRNAZ AxbElo] Tz §h4)
SIS QFE o] 9l Fojoltt,
@ 24 §AA = LuEolle 3= o] SIA] FANE A 44
A7F dkd E|o] oA Thil Al S FHAdgit,
® oA o] A5 Feolof AgslH RNA S aarh =
2o AR Eolna 2 fHRke] HAPE dojub] o
=,

HEZ27| ! @) TRHE= RNA =3 5471 A3sk= 292
RNA 53t 547} T2 rejof Agteld HA} A2kt

)

2

3
P
B
i)

(o)
T

rr

02 (1) =x 24

QrZiZKA) Q| 20f EFHE|R| Qto0q
ich,
2EMB)RNA 3 247 Belstof MATE AR B2lo|Ct
BoI(C): 9| ieizlo| W3St 8|2 KALS 2A3iCt
o 12 QXL TR SEdo)| Cist R4 B2 otgsketn 9lk 8912 mRNA

-

pht SR sllol o Sl

3
°

o .
a2 o B
OZ_

OH"‘ HU o wy

2 ZMAEICH
©, @ Ak oA SIS sk 24 FAA0l T, Be
RNA ﬁw}@ﬂoﬁ HARF ARl mR o]

e e P

2 2% $91C)ol 2FshA Lateh,

® oAl wudo] 2 Hglo] Zgkshel RNA 53t vt =

2Re] AgsH] RS0 x fAK4e] AL dolutA] o

ot
HIZ27|

o 1R G

@ 2 FEA QLo oA Bao] A gt 2
AL AR,




03 . 29 o322 shte] ZauEel 2% 9] ofhe] 2
T2 AW E55e] o g5k B Wask A /b1 sl it
7} 1o} gliz Folet,

biEel | L EEgE gde] BE Gl A9 tATe e
4o AgstnR 2 oulEo] Ao FskEA] ehett
v, 2] 912 teliz o] thilo] 2 1olo] Aatsiel T

FAA] AAPF ol =

| QA g ol
Q TE QR
X)()(é
OZ22F
ozt | et Zat
A ov|ze] T2 §AHAL WEER okerh,

. ©° Z2IEo|c Z2 Q7 BAEY RNA 33 247}
YSI| RIIOE 22 QMR LHER| OLert TRt [
©0] BAEI thRtzo|ck
A ov|2e] T2 GAHATL HEE,

OMYE CHAIZ-S EECIO| Q1 AL} QL BRI 22 QX

T xpor wrsteio) ey oot 242 gigarct wrebd ot omgd
ojct,
oA TS A gketh,

I | G2 23 gA0|ck 22 QM2ITF BAIEIY o Chuiaol
OFS0§2|2] OF0 D 2 [ 2 () B E0| BAIE| Chaf70|Cf

1, 12 Z2REH(©)7) A4 g e s 2 fRpL ik
=) 2] Qh=tt
T opE gidtoln, Exgto] ¢lan Agkul gl wljz|o]
A A Tor_‘:v_xﬂ } 91 crl AT} Agakc}
_]7\}(@)7]' AAE o] oA ThalAlS AAIE}RA|
Bxio] WA Glo] 2 SAR T} e E

=8 =4

] Hyg
& oy
2 2y
& s
e -
o -2
o A
Zt 2F
ot 2
v
(—) (—)
CHRI22 B2|Q) ZECHS RIS BYR|Q] HCIS E43} &

oLzl 2 oj@3tct EEjo2 il ofuizigoz
OI3ITH = AT} Q20| LU

A3

ol RS HAS) EEEE o X0 ol gkl
27 gyt go 2e) ol - A,
Bl L, oM R ol subspo] W ek, debd
2% o520 4 RNA %--L Aol ofFF P2 §7A] WA
7o} Qlofubx] g=rh 2
. ZA Oxﬂx]s_ 2\ %
2 25)2o] 2hstA A
8- ol ehaplo] sHSol 1A 7] uhol ofulel et 35
of ofsh o4 Thlo] wgHstEgL] tRolTt 2, £l HE
o)A T o] 25 19jo] AFHIA| Gkot RNA 54 v} =
2o Al T2 §AA0] HAPE SIS dofdrt.

06 @ AsEe ouEo] glxwt, Ao

on zizte] Grixjalet Z2uE} ol
HiEe| | @ 24 B9l AsAEo] DNAGA #A} Qlzj7}

7:161»6]__‘: E.)H =] _ero]q

@ A 34 QA ABAE A RNA 53 540] 2oyt

BHL 2715t0] G AL 2k G Lol

Aol Gzl QIERe] ¢ick RNA 7H-e sy

Sollgt Lrehte, mRNAS| ekt vojnt oA 91stol

Bast,

® osjEe ARl ¢ln, AR Qs §H4) 2

@ 24 elet

22 09|2o| ¢l

e

@

mm N =
07 (1) =gy
Q72| 24 89| 22| 2H B9

7 (Lh T2 ST
; ;

TIAF AIE

y S— -
ﬁ =1 g\*\;/

HAFIHA] B3 7F =2 280
I AT AIAIEICE

>

h =

1=

> =

25
—

21, (7he MM E DNAQ Zameoa] He] Hojz 94z
24 Bojoln, ()= ZamEoA 7o) Y5t A e 24
Helolet, (Zhek (Whell AL Q1AL Agtste] frlate] whae]
ZAgrt

L, tholsh MA} elxlzk RNA 53 540} 37 Zaued] 2
halo] HAL A BEAE AT

=, AAR A B3 A 28 Aol A E T, AR 7A]
EA|7L 2 e o] Agstw AL AT,

097



098

08 sitte) sz

YollA BE AE7} 7hA
JaA|er AE] FRo} A7) 5ol uret &
A},

MIZo| ZFet Al7|
X| FAL QIXfe| Z=fo| 22t &

FARE 5
AL A o

Sol wtat Mgt 7171 FAE QIR et
FAS MEfEoz WaAZ 4 Q|

uf=o|ct.
™ 712 Y=
RERDE MeYROR WHEls 7IEhS T QIAfet ZRKION AL M |
a5t 42 )
R} MEfKOR USiEl= NiStS A eIXieh BRIKlO] Adt |
SRIot Mo| £EF B2 0

AL 220 MAF QIZFC] 30|
oJsl QL] ANTH 2 MEICE

41} 22 mRNA®) 23 ££5 2
1LY B1040] THA| SIS 23St

N

> "’
Mg g=8t

DNA  gi=opzl m;NA Eajmetol=
RNA

HAF S 2 RNA 7 7RREICh

©. (T ol sore Fa 4 ES RNAC) of% 23y
o] wigEln], 71go] ELbW 448 mRNA7} e}

serl | 1, A QLA AL 2 LDl At

U, A ¥ 27 SA(chol 4 1Ak RNAGIA SIEZo] A7)
= RNA 7 34o] Qlofubms HAMRIQIAer obuledl A
o2 MolE]x] ohs o] gt

10 v @2 ofulwAl 4o chgr
£ QlEgo|m, ©L ofuiAt Ade] oie
ol ool

HEL7|1 71, g2A]gEAE DNAO| E3HECH RNAoj=
SIESRE

v, x| §Ajo QEEo] glome UsEe] $4
A g 27 TPOAE RNA 710] dojupx] ekct,

A7k ks slslol 9lA o
A57} Eso]

11 © dhaae faigolm, 47s
shpe] R REo} 2% H9lo] oJs] T fAAe] QA 2
s dpge] 29 02 e Zlolx, (i zﬂa o
of Tl A QAt AReke 2 B9t gl ARl &

A 722 ekl Aol

® (he] 2% R glefli= ol4) T lo]

=k, (=
il

2
|
O %

% 9

a,

At

@ 23 $9le e uEe] Atto] glons (P A~C
£ A QAL ARSRE 2 Fslolct,
® (2] 2 §A (1he] $44 x= RNA
ofaf A FRol

w22l @ (Het (o) Zeme RNA £ v} 2%
She B9lolck, AL A BEHl AR )] A} 114
o gk oA gct,

o A

12

ol
ol=

=4 24

SH
oIt Mz gz TR
olzte] g MIZlIA LuIEl0]  poleA—SA
sorere tas segojry TOA HMZE 2D HIE 8317}
AT o= M= 0)0jL |

L. Sgeto] Belsta o] mRe) A7l AESe] £t uj $4
A WISHA) ot wreb 4Rt 7] Al 2,
v, oA} AlEOIA Qo] TR AL AlEd] Qled $4
o] HAL 24 A7} 9] wEo]et,

si2er| |, () B Qlad SRk QX dlad &
] o] oAl

13 24 2paolut AIZ £o} BAollA] Alze
AT o} 24 fA =
M 23 2RO 9

A S

TH|2| T2 HotX| Q4=Lt.

i 71E HH
MIZZ 28} 2P0l M REH|2| T140] HoIX| k=t Mast B9 100 %
22tE M| R 22 2Tt MEtt 82 100 %

14 .+

A}
A G xIz}el A

Xt 218 A Hafol pofshs 7h A91e) 2
27 §rixjol,

AL QI X IR YO RS SIS, AR Q1A Y
= o] 241 §Ixjoh Rl ] HALE E Al

el ., mhol2Al G448 o SAAE BE el 5
of QUAIuk B Ao gt Wi}

[¢)
=L

15 . 302 =vle 5% &
ol Agrsto] AAE 2T,
I SN RO S DR C RERE

BAglo] Bl Tt S o] 3 24

£ 271 5] dt,

GaAe) LR et 2 9]

AE eSO

oA sty st




€. B2 G SR M 2] v} TAOIA 2} 7] zo]

stat Q2] of| FAH = E 51 o] Tofoh= A 24 §-AAjolT},
16 v, = Ubz: 314 24 fAARA o|2RY 4e o
WYL T2 G WS AL,

B2 1, Ubxo] 7150l ARk Bt il 277} 3
AHBR Ubzt 27l B3& AAIk: 7162 Btk

17 of2] $2olA 52 g2 T4 fABHL fARE

[e]
N2 slgie] YAl FHE Fi AL et B0l 25 2
Aol Astetedrks FA7} E)71E gt
Zof2], 4F, A2 38 YN ZIStstRIC.

i 712 HY=

Z0f2|, 47, ARI0| BE ZA0IM TISBIACHD Mt 32 100%

22|, 43, Aol A QTR 7ISS Bittn M&st 29 | 30%

Fory vl al2) 239B~240%

O
Q1A BTN OHdE O3 xFE I=
G RNA 38t 54 @ofo|=A @O RNA  ©P Xz
© ME @ HElO|= ® E2|HE0|= ® 32
OS2 B HG R=A GMZE @ TALTHAL
=8 OMEZES @ AWMIHSMT @ BAS
TRt

PINE S IVE

01® 02@ 03® 0466 05@ 066
07@ 08® 09® 10 11®@ 12523z
138 &x 1468 Ex

LJ
®
O

L
aul
o
_EL
0_9.
o2
_ﬁ‘j
N
o =
ot

Setviololeh, web
Hololc,

SR HONFROIS) el WA Do 28
& ol2Algolct

HEW 7 O AESY, O 224, ©2 of=Adolt,

0|EZC2|oto]of TR SH4d(B)0] YofLtct
/} 7 Holot 8 S0l A7 glofict

DN | == | RNA | == | £t |
Akt ol

. ZAHA) FL BID SollA] Lofdt,
L. ZHA)E= DNA 53 7lete] RNA 53 47t 2g
% DNA9| 7]o] 4uQl et de| eefol =8 Aghs
RNAS ek w4ole)

HEewl| v We(B) IS BlRbod dofutt, She
el gloms wejo] Uofubx] gha, MEZEoHhE
2848 7T glons wojo] dojyrt

03 @ 7119 G B8 100— (204+20-+25)=35 %o]c},
B 7hee] G Hlee 53 7ete] C vlgdt o ©L 25
ole}, mabA] G+ O =35+25= 600},
@ #AFE RNA 7iete] 9d7] At Alnel
71 17} 29 Aol
@ 971] N7} Z3=l1 DNAS} RNAL: 25 97|12 7ixjne
PN A" 4 ik
® 7 18 FHo slof BAjE shete] d7) gt ke
7het 13} o] WA ol2i el 7he 19} QxS ety
< DNA 7}g 19| Co) 1]} 2,

HiEel| @ 7le T HAle] 53 sjeto|ne RNASK:
o] uktjolw, @7] ML 7he} 13 RNAG 25 A zofc),
wetA] (7ol Soizt DNA @7] Ao 3'~AAT-5 o]t

|71 M4

o
b

04 v IojA 7Ks3t =2 AUA, UAA, AAUo|t}, o]%
AUAE To% &Rk FEO U ofo|aRALS 2|5,
UAALE 274 350|022 AAUE ofadlelle A 4slk= 3%
oS oF 4= it} MojlAl 7Hs3t =2 AUC, UCG, CGA,
GAC, ACU, CUG, UGC, GCA, CAA, AAUo|Z& J[o
£ opautEb S A s F=o] Qi

099



100

©, VoA 78t 3= AAC, ACG, CGU, GUC, UCU,
CUG, UGG, GGU, GUA, UAAc?]t}, o] & UAAY 52
seolnz VaERE 4 4 gl STfeel=s 24 971
o] ofnicite] gidw|o] A=W, HEfo|= Aok o= ohv]ie
Aol it 170 #ch, upeba] VE25E 8719 Hefo|l= A
7H E2|HEto] =71 9 E 4= QA

HZY7| 1 . To)A] 7hsst =2 AUA, UAUoIt}, ol%
AUAE 9% A2 2 AUAE ofo]AR7Al UAUE Elo]

24 AR 2 & 5 ek

05 Oollx] Arke RNAQ ¢47] A de ohea g},
3'-GCC/GAUEZ 31%)/CAG/UUU/CAA/UCC/CGG/
UUA/GUA(HA] #%)/GCG-5

L. @0] HAlE]o] 4 yol= Al ZEAUG) 52 =
(UAG)o] §irt,

o, JHA] FEA T 3= A7 ot iAo B HARER £
£ 709 opn| At & o] FofZitt,

BRI 7, yoll= 1709) 7iA] slEo] 25T,

06 (1t
o_o

- 29] 0% L4l DNA 5 & 7hete] @7 it o] zye] ghijsl Zejelet
ol=e] ofnliAt g cheat P},

=4 24

o 3 ~GGTACAGTTCTAAGTAGTCCATCCATCT-5'
M2 mRNA: 5'-CCAUGUCAAGAUUCAUCAGGUAG

GUAGA-3
ot
A ool 2 K-l -of2 A - et —ofol & Al-o2 Al
e AGA UUC  AUC

+ 2" ol ol 27)e] e ool BAle] AT T, ko] 2
deEtol =7k A Aolth, o'miE GAE Beldeto| =] opn|wit
A thgt U

o el e Aol o - o A - el 1o
=2y AUG ACA UCA GGU
M= =2U 4 =900 24

o 2*= 20IM 27H2) 252 QEIOIETF HAIE| 1 SILIO] LS| QEIO| ST AQIE|
eLz B FUO 17Hel F717F PR ol

« (D Ml 81wl of0] iz Ato] BfIXO|LIO0| £|QIO 0 2 M irf 2= A1t G Afolo U
O] AQJElo) 220l AUGZ BIQIC,

« @ M gimh 220l AUGR &Y tkg 252 AUU7HEI0f Of0| 2 34A1S 1%
HOF sH=O| 1| BiRl Ofg|Ato] ER|RLI0| E|9ie 02 JU 2717 HAIE|of
u Bim 2E0| Eefletls x1stke ACAR EIQIge 24

o (@ ufetM p*ollA A mRN A2 7] M¥ e creat ik
5"-CC/AUG/UCA/AUG/ACA/UCA/GGU/AGG/
UAG/A-3’

7. 2% mRNAA AAE |7)= 5" -UU-3/o|22 ZAat
o % 7oA 2" FEUEol=9 97 ME2
3 —AA -5’0t}

L, 2% mRNACJA A8 d7]= Uolmz HAte] 24 7}
collA AR wEE 2Bl =9 971 Aotk

=, 2ollA AR mRNAS ¢7] A8 5" - CC/AUGEHA]
3=)/UCA/AUG/ACA/UCA/GGU/AGG/UAGFHE =
/A =37 ole}, upeba] xoll A AR mRNASL x*of| A At
H mRNAOJA F2 =2 1= UAGo|th

07 O2° fus daojd), ©2 A L&) Argos At
3t 74l tRNA, @2 mRNA, @2 g1 2ot
@ 2EEHO)S rRNA9} chd 2 LA s},
® mRNA@©)& gig 2TA(@)2 U] s, 744
tRNA(©)e} A3t & 2|2 A (@)et ddksict
@ 7§A tRNA(©)olli= mRNA2] 7HA| 3=3F A sh= 37K
o] A7] 2FHQrE|FE)0] Qirt,
® o]l A= F7He opnieakit AEgH 22 tRNAZE A
A2 Eolea P Aejet A Agjof 9l tRNAC] A3 of
)4l Afolof| feto] & Agto] dojdtt,

H227| 1 @ DNAoE= t2Ag|E RNAo= 2|27} 3£
ghelo] glom g tRNA(©) mRNA(@)oll= 27} 323t
Eof Qlrt,

08 . At 7x fx=R, 2Y B a8 ZZEAGo]
2)9} At Eeljol] otk Aa(Fa G4, opdE7] Ho] A4)
off tiet 3 HEE doefsio] 7RI Qi

L, 248 Aol e oA S (B)9] oflieqt AE AR} A
FEo] gloms ZAREE oA T (B)E Rt

©, A FHAB)o] A FEAVE Ak YAl P27 Y
wjo] njZ/dee ne DNAS| 215 F-9jo] 2glshA] 2t

09 © @2 RNA 71 oA AAEE QlERo|t}, JE
E2RNAY] gFojung o g g A7} Q)r},
@ (W= AAF7RA E3A7E B35 o], o]z DNAR
5 RNAZF AAbs= 2 TolA yepdt,
® AE AL QIzto|H, DNAQ] 24 H¢jo) tf2 ZHA} 9lx¢l
iz Bebe Aglsto] HA 7HA] Bl FAdgtth
@ I M2 HY o, Mofli= 3E=0] 9= mRNA, of
o)l AkS 2uksH= tRNA, 2|H4-S F45ks rRNAYF BF
Hoigltt,

szl 6 ARNEY A Fole TS orEslslx|
Y= FEQ, JIEE)0] i1, o= RNA 7Hg 2gellA A|A
gk, weba] Xo DNA §17] A2 Zof ofulial A2 wel

EJA] o= F7E Aok




10 . A opAlae] =E Hel Sz} nfo] 9.4 G2}
of oJaf] 5 thil o] AAE|lonE Aazof I9|H R &Y
= S ARE BFEE 24 9l

L, AAF 3 QAR AR nfol oY §AHAE mYste]
AT A9 A5 ol ZZE 25 AlEE 39T o= A
AA7E B FHARe] AL A RE 2ETO M A Bt Y
ojdth= Ag oujgitt,

HEEYZ| | =, Al opAaze] HEl -7

[e]
9
EQIsto] AN B9 % Tula 2 Eol2el thijHol

AR 28 AER B8R it 2, thes] 7 Al
A Eol23] ghujdo] A sIcka sto] Al £ate} 7]at G4l

Aol FAHES sHe 8 28 S0l
L. AIFE 4700) Aol o2 AHe] S A ol
PETIRE ERUE PEES L S SRR

oA BT TGl Hsi,

12 (1) Oh= DNARRE RNAR 44 Hurt Ads)e ot
ZgolaL, (Wh= RNAS] 4 Aref me} E2|getol=r} ¥4
S= ¥ apgolrt. ZleiA| o DNAE & £of| glof ZAf
© ¥ SollA dojupar W2 A=A 2l HEofA dofdth.

2) dEpdS AHsh= 325" -GCC -3 T 5" -GCA -
3otk Al ¥R FEo] GO AR H mRNAE L850

A fZo 2 morjojof slnE DNAO|A 38 712 9%
ok Zolet,
(1) (= TALO|H, & £0ilAf LofLiT, (L= HH0IH, Al
ZoilM Lojitct,
(2) 3’ =ACGCCGUGU -5’
M 71E HY=
) (D=t (L) 2Pgel o|5at LojLhs BAS 2F 2741 2 8% 50%
(N2t (L) 2P & sttel 0lSat YojLhs HATHZH 2 32 | 5%
mRNAQ| 7| MEut Haks 27 & 8% 50 %
(2) | mRNAQ| &7| ME2 27 AXIZt Lake MX| 7Lt S2I
A2 30%

13 ohgire] 23 osEd)H T=uesl 2UsE RNA 5

U} Bl e 8 S A} Al

Lo A% 2917F AU oF) Bue] Agekd Reluz
& §aAe] ALt ol

ODZ0F Z20F ZAZ QI RNA &

RolE2 A Bofl A5 SH6H| Rotn, I2 Qlsll RIS olxIES

2 0|235}X| 25}7| mj=2o|c},

M 712 H =

A0 SHHOZE Loit FIE 224 X0, 2| TEtet 2715 8
H Medt g2

AOfM SAHHO 7 Loft Rt 2| 22 F2 40%

100 %

14 9 e Axrt 22 wjof At dst A2 st A
2 gt ] Alazof fbdsh A2 A Sl o DAt Ak
7t B ok AS ol
CEEED YRBITH M= 28t 2ol STRZE 2 RX|=)7 | 20|t
™ 7= =
UR|SHCtD M1, JEA| TESE 2AHE 271 Mest 42 100 %
Uxfsictmt & 22 30%
NS AE]RJ %aﬂ 245Z~209%
01® 02® 03® 04@ 05@ 060G
07®@ 08 09® 10@®@ 116 126
136
01 (1) =x=x
SR A SFXB SEXC
SAA SAB 8AC

B4 AT EHER B4 B EEEY DA CIHEREY A
e gug ezLEl QELIEIS AEZR EZ’Ig orEzrjLle
oz YRIRAUL SR YNIIRA = Yush gt

v 2 Ao O FSHEE W opiRT G 87F 1
7} 55 Aslgons O of2Adolth ga a7 12
SEE MR FSURE PISYCER ¥ & o
HilolA] @2 FAFH BtEE @o=yE o Tk
7S o 5 Ik, webA F KT 12 G2 Aol Belie]
7} ol Floln O LEUH, @ AESol,

©. 9% 87 I+ A4 HjX2t 2 2UR(Q), ol2Ad©)S
AR WA BE AESA@)E PHFEE Bk AGHE
B g4H02 Qe uebd 9o 875 Tk ik C
2 3PHe §214 Coll Evtol7} ol Aol

H O

fl

o HA7}3k 24

E

-

B

i

101



102

HZ27| ! 71, 84 BE QEYE0| AES
Aol Tojetz g4 Bo| 7138 e 2ysl(@)o]t),

02

Metix] 24

() PN O+ ©=80|t}. @=2,0=6

©) (the) gl 2jms, tRNA, ofulicato] Zatw|o]
of gt}

¥ (hellA @%= 1201k, 36

o) o]
1. T @717HCY gE2 @+3
o ol FAS x4 85 §A1S 2| 4sk= =2 CUU, CUC
ot} o]% CUUL AT g8

o)1, CUCS Azt gjge 3 O 3

=6 307 %)

2hA] Mol Fake A e G137 + G137 ok,

- ToA Hiddehde ARY &E: dddehde Ashke =
> UUU, UUCo[t}, o5 UUUS AR D a2

@

)

+
w

6 0
@+3  O+3

&)
O9+3 ®+3

S 367
G+ Tty
ST FAT AL ke HEE 6 dojuw
3@2 9@ ) @3 3@2 . N
Gtsr Oy e @ty S
2 G =20Ir},

« oA 7 17HCL EHe

@

i, UUCE AA

e

gE2 X

O+3

g3E2

olch, wet st e 2%

e

o ik =20 @
o]a, CUCS AAT 3 X@-i—l X olc},

©? ©
-|— o
©+1)°  ©+1)°
cMoflA ZE2US AT T5: 2EUS AHsle F=S

o 1
o A3 slgo
CCU. CCColet, olF CCUR 44T o8& Ly x
1 o A3t slmo L 1
o1 o1 Pk CCCE AR SRS G g

dor Hdghe= 1

®+1 ojty, wetA MoA ZEHE AFT dES
1
(@?1)3 ey
cMold FA} ZEHE A Yot HlE&E2
©° +_© ._© 1
©+1°*  (©+1)° (@+1)3 (©+1
A O =6°]t},
J8ERE 7hod @Q+O©=2+6=80°|t},
L. RNARHRE HYo] dojufeiy 2]EE, tRNA, ofn|ieAl
50| gloof g,

6:10ol2=2
)3L6 10t} w}

HiEe| | =, Hddehde 2 gshs ZES UUU UUCS
o Axer smo Y © ©
E]' ]Hoﬂ/‘i UUU‘_’ X] o= E\‘ ®+1 X ©+1 X ®+1
o qas slmo  © © 1
o1, UUCE A% #8E 77 X517 X o7
c* ©
FHU ok KN X‘]‘&]— 9 _9_
W/ﬂ moﬂ/‘i JﬂeaEPdE X] o8 Jaw (@+1)3 (®+1)3
36, meers qus e O L 1gx
49 oft}, ZEAS AL 2E ©+ 1)3 + ©+ 1)3 49 100 &

SEfo| =8 TAIEH obuizAbe] AThAel Hlol 4] 12 Uet
ez sderebd 40 AeAlel vl @ =360t

30071e] @710 o|olA gl

0% 14 DNA X8} Y= 2t}

= XetYeol 471 && 11 6007H0ICt

FX wel 7f X3 X2, Y el 71 Y, 3 Y, 2 o]ol4 gie,
A+T _3 A+T _3

. — VS =—

Xl G e = 21 YOl G = el

= XOflAf A+T— X 600=2360°ICck L2tA OfHILI(A)2t EtoIQl

3
(el &= 11 1807H0Iﬂ, FORIG)ZHMOIEANC)S] &= T 1207HOIC,

A ——
Yolid A+T= 7+3

O] & U 907HO1 R, SLOHI(G) 2 ARRIEANC)R £ 1T 210 7HOIC,
< X, oA (G W& 16 %olx, Fejud AL 97]9) Hl&e
52 %o|t},
= X, oM FOHI(G)H2I BIZ2 16 %, LI2[0IT] HIY ATI(EIOIRICT), Aol &
AIC)2I 8182 52 %0122 OHHILI(A)2] B8R 100— (16+52)=32 %
01z, XollA A+T2l 81801 60 %°122 EOIRI(T)H2I Bl-g-2 28 %OILt,
et X, A71 24 8182 OfEI(A) 32 %, OII(G) 16 %, ARIEANC)
24 %, EPPIRI(T) 28 %012, X, 2 71 24 8l8-2 OtEII(A) 28 %, ofk!
(G 24 %, MOIEAIC) 16 %, EFCIRICT) 32 %°ICt,
Y, 014 AIOLEAIC)®] 82 30 %01ch,

* Y0l obelE(A)9] vle2 12 %oleh.
= Y, 2l EolRI(T)el 8182 Y,2l OfElitI(A)2l Blgat 2o Y, ol Alo|EAI
(C)+ FOHIG)=70 %OIEt wt2tM Y o F71 24 BlgL otElt(A)
18 %, ORI(G) 40 %, AIEAIC) 30 %, EFIRI(T) 12 %011, Y,2l
7] 249 BIE2 OIEILI(A) 12 %, FOHI(G) 30 %, AOIEANC) 40 %, Etol
RICT) 18 %°Itt,

X 600=1800ICk Z2tA ofeLI(A)TH EfRIRI(T)




MEHR| 24
() §71 7t 54 2] % A4t Y7H X =tk 907 o we,
X 27 Heojd i) 2P o2 ARgH 7P X ol X,
(©) X, 9] oFEId(A) A5t Y, Fobd(G) A=) g
216711k,

o

7. X9 7] 7 4 AR F e (180 % 2)+(120 X
3)=7200]3, YO 7] 7t oA Age] F s (90 % 2)+
(210 x 3)=8100°]c}, wfebA] 7] 7k 4 Ao F 7= Y7+
Xxr} 907y W},

©, X,9 97] 3007] % ol Hd(A)E 32 %o] =& 300 % 0.32
=969°]2, Y 2 7] 30070 F Fobd(G)2 40 %oln=
300 x 0.40=120°]ct. webA X, 9] ofdd(A) 742t Y, 9
Tord(G) 7H4=2] = 21670t

HE27| 1 v HARE O] TSR] ZolA] Fobd(G)2] Hlgo]
16 %ol=2 35 71 DNAE AP EAI(C)2) Hl&o] 16 %]
o}, Al EAI(C)2] Hl&0] 16 %<1 AL X,oltt,

04
Meix] 24
Q) Oele 2Eo] Atk
(O tRNA @, tRNA @2 Q2 94 7lgte @ ofejxl
i hue FAS ST
¥, Zuzold tRNA @7} tRNA Gxr} wA 4=
Het. Uz

. D2 mRNAot mRNAS $AHEE F=o|},
L. RNAE & 71902 o]foj4 glen= tRNA @,
tRNA @ ©& & 7}eho g o]ojfch

HiEe| | o, #EEol mRNAC 5 — 3 wrgFoa o]Sahd
A W o] dojupr e mRNAS] 5" ek Zofl tRNA7} 2]
o2 WA Solgtirt WA e

mn
05 (L1} =gy
DNA 2 85 XA & Ceizln; #stsio]
ﬁ 2lg42 ¥Afsto2 rRNAOIC
A ch
EA=E~S

— D+ o — S

_>2184 tRNAS
oo\

By ol mopst
N Ao /

Chx]
zc °
— + 0o © —
ofo| At

[ =)
ONA \S ojojAle uIsto 2 tRNAOICH

Meyx| 24

X, A%}CO) EA= 19404 122 ietol= iz A9 5

ATk, elct.

L. mRNAB)= o] o HRE 2jEbo] Hddshe A

< gt
2271 1, FE=S mRNAB)o) 7, ¢ke]7=2 tRNA(C)
ofl 9tk

©. 194 15 elo|= e shte] ehijdo] ofe) 359 &
eelo SR A 49 Shbe] ehue TLYsk thE FRe
Felpetol st AR k2 Al o) FHAETh: Aol
TRNA(A)SHRNACH: §244] 8l 237} ehiflo] ofd RNA
7HEAE % 90| 1904 15 ejlelo|SAL MnEt gick

06 (5%
* AL y= IR ollA] ofaTEARS GEBleke 9l 17]9] A7)l AF

=laL, e Estels Folelld @ o] A7) AAE Aol 7t
y2] DNA 0|5 715} 7] A2 thaath 231, (The A3 7iole)

=8 =4

5'~CTATGCTGCATGGACGTTGCGACCGACCATAG -3’
3'~GATACGACGTACCTGCAACGCTGGCTGGTATC-5'
“n

= 5'—CU/AUG @mo|2L-714] 2.8)/CUGEAD/CAUGIAEIRD/
GGA(Z2l4)/CGU etz L /UGC (A £HI9)/GAC(OHATIEAD /
CGA(or22|th/CCA(EE2)/UAGEYE 25)-3’

= Y 2| 1 ~38iRi 00| A0l BiIMO| QLI ZAI 5| AE|CIDF QUIR) OFO| LAt T
£212 Xoj 2Ex0|22 mRNASI Z&E2| 48Rt 8uim] Z=0j ikt Al
TCh OtALLEARS] QMBS GAU, GACOICE S22t yoflAf 1712 714
S H75I4S Wl OLATIEALS QI5 313l 4 Qle QB EL 2|4 GGAOICH
o|Z geinl RE2 17HO| ©f7|7F HWAIE|7| Mo l2S otEststez GUAO!
of, G2t A Afoloi 9t Uol BAIE Tiolct

X Ol 8100l A2l MRNA 7] AP chent et
5'—CU/AUG (diIMol 2L— Al 22)/CUGEAN/CAUGIZEIRD/
GACr2TEAH/GUU (Ea)/GCG(&etth/ACC(Ealyl)/
GUA®RD/CCAEE2)/UAGEE 25)-3/

CHAR 2 SR xolA 22 A7I7E A 271e] 7ol AAE L,
O 9o © 22 717 958 2709] 71l AlE Aok, A4
H A71etARlE d7)e than, Zejgleto]|s Z9] o]l A d2 thg
3} Lt

slo] 2. — F4l —ofssketal — o] e — Edf e — FAl—of=
=

e

— Z21HEetolS X o mRNAIA 3881 2E0| ofATIRIAIS U atsts
AAU £ AACE 8I219/Th 3 Afolof) 268 917] 2747} 44§ 710) gloo
2712 971 AA 2717HC ol 42lEio] AACTHE Tt} o) 22218 2|
Hotke R85 CCAM CCol B4R Batzol 2 3E UAAO| &of
5'—CU/AUGIA 2&)/CUG/AAC/AUG/ACG/UUG/CGA /
CCG/UAAGEZE 22)/UAG-3’




104

Medx| 24
H AR o] AL T 7HelA Qe Y B7]E Ebel
RI(T)e]ct, otefii(A)
¥ O FE A o 97] fetU)2 bt ofed(A)
©) X7} 342 o) A9 32 3= UAGO|L, Z71 &
49 o A8 T4 3= UAA|

. 54 352 UAA, UAG, UGA9It} X771 gH4dE of A&
| $2 F=2 UAGo|xL, Z7F dE wf AHgd $4 e
UAAo|th,

27| 1, 29 mRNACIA ZAE 4717t fehd U)o
2 A7 7l @0l Se E71x= obeld(A)olth

L. 29 mRNACJM AJe FL3t 471 27l= AAolE= &
% 7k DNA?I 294 © H422 TToch, TT7F mRNAZ
ZAkE ) 7] ofEd(A) o2 B Aol

07

- 44 27k T3 %9 74ke) DNA 97] Age ket et

al=
al=

=8 24

3'—AATACGAGGTGACAAGGTCTCTCGTATTCG-5

« 217 27} 2AElo] 15 mRNAZ} ST,
= 5'-UU/AUGUI+ 2%2)/CUC/CAC/UGU/UCC/AGA/
GAG/CAU/AAG/C-3’

- 13} mRNAZRE 6 Q43 77)2] 2 eefo|=r} A se] Ane
27 2L 7 443 mRNAZ} gH5olHI),

+ 453 mRNA7} Hojsjo] Zejeto]= Y71 /),
= A RELS Q|E|0oF 511, 2 RES @& X BiRY 917]7F O] £|ofof
5t22 U CHSLE M HEHL U Ynir] el 3 U2 LE| 2E0| A|RIE|0{of
iCt wfetA H g S3ellQE0les 5'-GUUCCAG-3/0lch 7718l &3
2 REf|E7H M HEIY 5/~ UU/AUGOIA 2%2)/CUC/CAC/UAGE
4 28)/AGC/AUAAGC-3" 7 &l M2 21 3E(UAG)O| 250

ALt

Mehx) 2y
Q) Yol 9l Befol= Ao 5=k 27Helt.
L QY 3" el g 471 Ford(G)elth,
X, 343 mRNAZF E2jlE0|E YR Wid o AR
$2 ZE2 UGAO[Th UAG

. ZggElo]= Y= AUGOHA] F5)-CUC-CACS] F&9]
Atz 3709] opnlicato 8 AR R Yol Q= el
A 4= opu| AR =} 171 A2 27Ko o},
L AA" 7] 97] AE2 5'-GUUCCAG-3'2 @2 3/
kel 9= A7l tobd(G)ort,

H227| 1 ©, 443 mRNAYF Z8j9Elo|c Y& HAE uf
AME 54 =2 UAGO|T,

o
(o]
{a] =]
o=
A0
bl
gl
1z

—— =] | E| 1
st 22 75t 22
Aot 1,0l F7tst 2R | 1,0l BokEt 2
! mRNA @)
I mRNA+Q ©
it mRNA+Q ©
I\ mRNA+© @)
A mRNA+© @)
©2 mRNASH 2|84 ACH
Qo W3S zfListe 2 o
M Z2IEIOIE /0l Yo
LFA] Qb=E,
/)gf I T il ;
9 i
O |

6t 0Nz o 0 Az

AZE fo t ARz t%

£, K710 AlERE T g A2 TN Z2HEI|S 7} B4
FrstidL] HAKY &2 ElD Ol AEHOIM ©F HTIsH
QA2 EX|El Of0| L Afo) O[0] i AlO] & A7} Z27}512| Ot00
2 L7t 2 7102 B 2 @ 2124 A 220l tRNA
ot@< 7MAItRNAOICE 7t Beshe WS ALkshe 20|t

Io14 mRNAO 5)2 H7t5101 Z2|HEL0| 20f| o] Ato] H7HE|7| AJAfst
22 @2 A tRNAOIC,

MOIA Z2HEI0|S7t 345D Q) AfEHOlM © 371513 24| Ofo|iAtel
It 2218122 ©2 2184 A 2o tRNATH BEsts 718 21thsts
gxjolct

el t, oM ©g 715 2 t, 014 tRNAQ)E H7I5101E giikd 29|
A2 E2|EI 00k Alo] 271512 0/2 02 2 MRNAQF 2|84 AL

N
u3Yg Alcrste gaolct

|.

]

MEiX] 24
() TolA £, o150 mRNAS| 22 a]Hs AckeiH|7}
A3eHA o=t
X, oA ¢, 0]%Fof Alizdofl= opw]iibl A3 tRNA
7} gl
K. Vol EeigiEtol =] 2ok @9 F = 7, °1%

A& Z713IT), Volks BaiElol=t BrAEIX| ot

7. 19 oM O 718 o] &2 HAMY 59 e EAE
ofn)ieito] Y7 AlZF F7IslTi7E S71ekA] ghe B e mRNAC]
M= 2R A7 A-dekA] =t

HEL7| 1 L, MolA ¢ o ©S A7FetA 2B g A Zof
tRNA7} Ad3teh= 22 Aehsl7| uol] Zejeto]=9] gy
o] FAEct et tRNASQ} ofu|ieilo] ZAjke Azl A
Bal] Fufj 202 Yo R O] osto] AFHow ik
S WA= Gt

©, VoA 2lE&2] A Ao tRNA7F Agel= A& Ahds)
= =4 OF W 9o EQyeto|ert FAgEA gorng

AIRIE @) F 4 £, o] Fo] S7H8A] b Ak,




09 (3%
[= =]

of| Chyut
x5 gEHel By
2 oo g 23 540|444
UEE! O| x |0 A
A4S 9l BT o[ x]o 3%
2% QAN AT x | @] o EE
=296 T4 ? | 2 | &x 4 ot g
(O: gl x: Zg 28
- OHYOIM (I V3Ol YOILE XY B3 BLTHYAEIOE G2 ‘of3 Ty
A2 35 SEHOl BHOI2, 00 Welol YOIL QIQLe 82 ©2 ‘ofH B
2]} ACH ]

B 20| AE L] Wafo|ct 2t @2 Y QW20 T2 2k}

o]
o ot U 20| =2 D7} HA |£|D1 RNA %3 247 #3ksiz) 25t22 oy
YO A 2ol ZLTF AIHEIR] Ottt =) I 22 2E7F BAIE EHH
olojct,

ESS) oxﬂm HAIE|0F 01| CIBHAIO| SHAIE|Z| OO} ‘Off| CIUHAI D} Rt © &3

1—

9] HWH(@))'0l YOiLIR| Qfote et Rm| 20| Z2 RE% RNA &3 £49]
gsur (©)'0] YojLf T2 QAT ZALE|Of ZJC B35 TA T} AHMEICE = [=
2 QM2 BAE SQiwiolo|ct

« 123G 222 AF 2917 BUL SYUHOIZ o Tl Ao Q29|
AE 291 BH@)0l Yoiuz] ofer,

Mex] £

X, @2 o) Tt 25 o2 0) 25 9] Aol

R F=A
L) @9 @k BF X o|tt,
(©) TolAE oA ghalo] FH45)%] e,

Lo e 2 §AA7E Aase] oA whulze] Ay
oromg ol wujdn 2Y ouEo) A H9] AFO)e]
Uofupx] gheth, web A% R9le] 23 @& X oltk, I
zzuesl Ads Edvelny Ay o¥go] xu e}
RNA 23 549 23H@)°] Lol gheth, uebi] Bt
o]k,

247t AHHER G

10 (L1) 2xn2M

AB, C% JNXW HAE £ 0le2
27H Z2 280 Bileke

Mex| 24

@) a%) @7] AGS 4% Alz] 8 DNAS|= ek,
¥ a, b, ZRWE $AH X o2 AL
— Al22 ZItEE0|22 Qu|E0| gict.
X, (e §707 X A4} o] Qojuh Tlolek, au z
. A 23} dofuielets 2H MEe 443 TS WA
oo} 5}t SASI R a2] §7] HAE A AES 8 DNA
mok ofuje} Algte] B2 A4Sk WE AHES] @ DNAC
Qe

©. () 5§78 8 5l BT S 4 249 RNA
Fafo] 24 7] BAIS WASE Slolms Tt

il

MEHR| 2
@ @9 2% %9= Dol
© IolAE ©o] THER) oF=tt, loiiis Gt @] ek,
@ 1o1E y7F SFETE Tkl 294 o7t oy
@ 19} WA 27} uhgisic,
&) MolA= 27t SHER] Q=T xot 27t Lt

SR 2 A QA @ L ©o) o WA, §24
L O @ E O3 ©, §34 2 © Ei O
ALK WA Q7L 90T HAEE,

TolAl A el @t Wasd), 2~z 3 Aol shirh

AEERE 29} y= USR] goug 27} Udy]
©-2 Col| Ateitt. mepr] @2 Dol Agtgict,
LAl AAF 1} ©o] WA A] ARt r~2 5 F 7HA7F S
A=, FAFQIAF Qo] WA R o £ty B A7
gomg Qo] e} oluf AA A} ©o] WHEH yot 2
7F B SRR ©2 U EA] 3l @o] Wawr), 11 At
2t y7p e
MolA= Qo] Wd=A] o x~z 5 F 77 ddEug
Qo] vreA] Hagh yg ALgt xot 27 HAEC
O ©9 A% Ho7t Colng @9] A H-9l= Dot}
@ IoA+e O @] TaE i, ©o] = A] gh=rt,
@ TolA= 22t y7b =L, 2= W= oh=tt,
@ TollX= 27k, Mol 28} 271 st

22711 ® MollAl= 22t z7h e

B, A QA

¢

105



12 (1) =82

jo4

e o= x| Mast
DNa SRR L s

> 2240
I_Ful
NP
ot 19
/'»/ D)
0%
[
| e
o0
IUIHW
“
G:/:l\l

MEHR| £
Q) @t HAH 39 719 37 drddoleh,
XK. Qo= 97] gelrl(T)o] 23 == 9itt. =
(©) Dol mRNA, rRNA, tRNA7} =% gojgic},

ol

e 4 gict.

T, A= FAF 5 -3 ke 2 doju g AL 35 7o)
A AL A2HEE B9 @& RNASK= Higjo|ng 37 Wit
ofc},

c, (e H Do, W dAoxl= §4 ARE AAst
AL = mRNA, EES F4d8k= rRNA, opn|eike 2ut
Sh= tRNA7F 2% Thojsic),

HEEY7| 1 L, @2 A& 51X RNAA thijd g ots s}
34| o= H9I0l JIERo|ch JQEZL2 RNA 71y 3 74|
A A% RNAS dfolmi ¢7|2 ofgd(A), 44
), Fohd(G), A]2AIC) 7Hleh, kAl Qoll= 971 B

oRI(T)o] =3hd = girt.

- 9RA A, B, C 2 72 840 Tolsl= a4 28 Aot}
G2 Ak @HEEE 2u, 647 Ash B wraiEw 29, 444 B
o} Co arals Zede, G504 Crb uhal ] Qheso] AT
opd R} Selrlo] AH (FH~(che] T FHE FxE we} Pt}
alulo] (FH~(hi= 2k2F 472k A~C % sh} olapo] AAE Aok

ORI 22 OE HAYEGD 4
£7}H0142 2. AR oIt =
2Ot LUK Aol QAL AT
Hojaict
g | mwn | zy | 22 | ws
ops |\ #4 4 4 34
TEREE kPRI P RE]
(Lh) P EC IR INEL
© JFaw=]| o 4 4
o

g B3

o
LHFZI0| SME|Z| OfQfo o 2
.

Meix) 2y
(@) OhelAe 22 C7F 24= ek,
K O Aol ayerd
(©) k%) Aol {317k At B7h w glck,

o] ZhollAl TR} 329
B AdEA i N 29l] Aole v

o |
"
e

e

o

1 rlo
b

o

ox

i

ba's

o

b

w

X
b=
N
B
2
o
&
4
i
10
odth
ox
=2
rr
o
2
X
oy
o
E]O
e
1o

L

rl
(¢
2
>
@]
N
N
)
5
)
£
T
>
<
=
2
X
fr
do
2
>
O
N
N

i 1 Jo o
w2

oo
52
i

€. A B3 elA fAAl] P wekd gomz 7
A A%} B o] 4B FASH: Mo B e

el L, See] (Bl Buol F4EA ggton
2 924 AZb AR RS §44 At Br}slolo}
FYHOR A A7k AU BT S .

)




XI519t CloFA

V. 422z
o] 7|9a} thopA)

ERER

256%
O TEd B RJ2 OR/IEEEH  0O2EXY
THX@O0EXx@WOEXxE®O0 20100 AQ

31O @0@ x

1 () 9A A7) 7] Akarh Ao) 33teA) gloet,

() 94 AT T 84 S-S bR SHE BEOR dol
wol Wt t7lol] @250l glof Biope] 3t <o) el
A Fee] westglon, thyl7k Bevystel wret 2o
Aol 445 oww 123} Ao o7} - FHSHc
(3) YA Aol 22F0] FAEA kot kel ek AelMl
o] A5 o] E@z}%

(@) BfakA Qshel el FoL (G0} ) — 7}
e
s (@Bl E 5) — YA AT 0= FHHL,
(5) Sele} Wels F71golx Zhiet f7)8o] YAHcH: vt
U] e AP B3 AFHA, Bal AP 59 of)
weAtollA] Bk §7]80] WEeld 4 9182

(6) WA AE7 7] SlahHE B 227} Glojok sl
HE oIF ST HelAlA 4 BEo] dold 4

2 W] 31, BUL HEFow Fosle] Y 84S
oZ

Moz §A5p o %7 uizelct,

N

=

o L=

2 @)E, vlolARAT 0], FopEMo|EE BE §
FAolc}, FopH|2 o] Bz ojifo] mhe

e 5
7Y, 2|52 Q1A

A 2559 o, vfol AR Aujoli Tl 2350 9 7hAlet,
3 0. aix}olg A AR quu 2 7o) mE Q)
L =43 RNA HA12 220 94 22z 24}

(3) RNA- %—. A 7]9F A ol A {—',]Ex]_o](RNA) o AR

£ 5 249 7158 gasigon], ol

13 9<]

259%
OFMASE OTLFH OMASE 0% OI0E
Zc2of 0T O ML O ES
1TMHORx @O @O 2 (1) (7 (2 A: O|EE=2|0},
BgEx 3@ 4Mx@xE@O0 5OXAM O
S
T (), @ YA A7) 220 AR} EH3 olF

WAL WAL QYR FE — I YR 53
S 89l B e A0 st

(@), 6 YIBL TAE BF F4 94 S — YT 5
o A — A BF B4 G AR sttt

2 (1) CelA Almste] 3glo] dojut suto] A E|glon
& o] 7o) at Hshiz A

(2) At 2 sy 4ka BF Aol BASHA F4H
nlEEselo}, B Ak 580] 7Rsalil 4] KlspbEel] Bat
A Aol AN BAE PE Ao,

3 nEZs=golet GEAE R 25Ul Lxo|n oA A
T FAYEL AR EH= A i,

b4 (1) FAE A B3 dolu] A Sl sy
o %4 ﬂom

=0 &

(2), (3) TA| 2 A PEo] 2T o|F- o]50] 2o A& B4
SFAAL, :-Lxﬂ [ %‘Oﬂ A-&ohs IOl Al 237t Loyt
ChA| = eiEo] S35kt

5 4 B9 4F AEY FE olF 7] B Akt wE=T}
ou 3 A2 (@)ol A
SHO)eR e

CF-SREE 260%

AE1) 1 PAMA 5 S FUY MES 20 30
4L (1)O(2) x (3) x (4) x

2 10 2@ 0® 30H) 41x@0E@x

(4) x (5)x (6) O (7) O




108

A Aol FAG H2o] AR Fabs
& Wofui e} 7]9] CO, 2 o]
59 oo Ao, @2 Akk

4 =
A 35 FE G Bl

1)-2 F718E olg3tol 7128 TSI 4BL 5 9%

& She AEol=2 Ot

1)-3 B4 59 GF RO /12 448 WEsd,
1A 719 Ak Bk S,

~
I
f
B
‘-O‘l
el
o
th
of
S
oX
S
Q
s
e
e
ol
N
)
=2
Lo

[e ]
wafste] di7|2 CO,& W3
@) 3 =9 ¢ A

A=A7E i
@) H719] 250 ofsf 7t Ahejado] AetE o] AEo] 54
o2 AEsgleng Aol mdshes ALY Ale oS
o] F4H7] A ©0] EdsIHE W7t 250l FAdHE F4
Aol LR AEsIge WEY v A3t

2)-1 @& A 550 dofuhs nEZE=Lor= E9tE = A
& g Altelal, e FdAol dofus ASAIR E3tEe

2)-2 4k F AH@)T FEA ARE)L 2E 94 23
2 73 glom, ol iy FAE nETE ol dE Ao

A DNA7F EAsto] 2482 BAshaL S48 4= gl

2)-3 52 Azols JEA} glons 5 Hxe] 7|9l
) 2e AA7} gl (Polck

2)-4 (1), () Huhe A TN AZE] FHlo] dojrtA
Bt

(3) Al U AL A 71 ol el Akk 5 AFH@)e] A A
YR Qhof FASHEA A& Lol

(4) WU E B3t oA AesHe Al B AF(®)
olet,

(5) A& BF AR@)T FTA AR@)S 2F 9 o 72
ol A5k, o5 YA KPR oko SolhuiA o] Hsiye
o MEspo R Seijel 239 12| nERCeolel YRAZ
AshEiiet,

(6) ViEEEelolol A w XA DNASH ]mdol
2 BAS Shel A% 4 et

() MEEEole ARAE wE sl Lo] ZAfsH o
DNAE 2H= 2 Al A4S A 3hs 277} Hirt,

e
2

ﬁ
ot

5 261%~263%
01@ 02® 03@ 0L® 050 066G
07® 08® 090 106 11 sid &=
12®@ 130

01 - 8h4 B: €A A7 WIg £4 S50} chipse Sht 2
FOR g o] whyste] AL v FHIc,

2| - 3 A, 34 C: A el Akt A9 99
o, 9&3o] glo] Bkl ek Asio] ez X7 Fio]
sesigrt,

A,
o]

02 ssta Aok w7lE — ket 9718 54 — Baa &
718 T — $71% BeH) 94 — 94 AlES) Y som
QJofstey, vJEIoLe £71%, ohulieAle Zhot 71, SALS

B3 §712, nlo|az ol 7] ol

03 - @2 W8, gmols et
©. @& FoPEHlo|E St 2 718 BEAloltt,

sEel| U OO S, WA Sat e BRI 7180l
A 718 THFH BRL S, 537, WH|2), ol 5

o 7IAE 77 1=(@)ol SRt

A 21312] TH7| 25 Of|EQl QtL2L|of

~z9) A4 S0 7|H 2 TPYSIOICE

217004 28
oz E 2HH 2xtst
7Ho|ct By
1olc :
ng = [
Mo -
== AL
ne Erio A " gy
z2e 2(A)e )
3HA 220 9 | ) /
s gel zwn (LB Unizol 10 ofe
e etz a | Q4] BiCiol Shesic
a3t olct

5. Releh Weje] Aol £ /1Al WA 1S AbEet 2
o2, ool 4, 4571, M), ehmule} 59| 1AL E
Fslo] 9ict.




HEWI v Ae & 70l #5710k € Sl ARt
e 203, B U] 119l A= &3 71417 81 =
ek ol e Edo] o] Atk wbA A v
thofl sigshe 22 Bojet,

c, (We et frleasy 5414t f7lec] 45 3
oltt, freie} Wi S Tl €A AT FIERTE
PRt f7l=o] s It S =T

05 «©. mfelaasse(he} ejxd(hose BE Zhadt
s} wkgo] o,
HiEe7Il 0. (Phe S
sjooct,

L (e 2"*91 UhE 2 lEdoln) F5H ofvle
Ab-goljo] @ 7hsto] Hhets 12 whol Az Au o] (7ho],

2520 ulS I B & nfo]a 2 A

06 . 9A Alze f4 B8 #4 ARE ARSI A7)
EAE & 5 Qofok Bk ¥ Alzs 1 28E S8 A
HEE Aol s Fot

A M e FAdte] A Mot o ee st
e BAIR enete] 8 Ee 2T S lojof Atk
A A3 Al B 83 (T

= glofoF Bh, Al Yol 98 BEE AA7 = 2]
AHE Eotol A FEol Badt ofuxe 28E det

nlﬂr

= e
(Lh (ch

DNAuvi 718Fs RNA2H o)

=N (P3| 7|8HS & AHOIR

- OO0 - 00

= RNAo|| 7|9kl o, o] ¢ a4

= Tl o] ZHsHHA RNA-Th 88 7|k
0= dl= T HAE AA, FEY AH 7eS Sl
DNA¢] Ed o8 9549 7+ DNA-RNA-thgo] 54
A5 A7 3= et

Hizer| 1 1, 2EARQNS 4 AR AR EAARE Silst
= 8549 7]5E BE 7 RNA(@)eltt.
©. RNAo] 7|4k

= ABAITHIA RNA@)= 4 éi‘%
AP7gstAt, DNAO] 7|uke & AAI(WhlA F4 73
ks 212 RNA(@)7F obd DNA(©)e]t.

08 =. A~Ce 2% 84 A8
A skt

HIZ 7|

37] Aol YA Hheto]

m{w

CO, {712 ]2
20 ) ]
M e gan
b b () :
\/ 0, CO, CO,
yloflLiz] E4, O, Yk 2718 831,0, £bl3
- Y S I 2 = AE 2 34 Y NS

L D RlHAE EElT, AHE0,)8 WK nE B
4 =) oo Aot} o] Y=o
e} Z1e

HEell U, (~(he BE
9l Al 27188 7177 gt

s Zo| B o m Fely

C, (s AAE 01 83H4] il {7188 Hsﬂs s
4 ogooh

&, (he AknE o8

54 %
8 4 9 AEele 24 270 (47} ehact
el

HHN' B ot

shol f7128 Hallshe A
9

A]

=X 24

44 ZAYsIRIc
E|o+1 Z__/.\_ o1ot9 O}% 5’6 %J*g‘%‘%i 7t_'§ 5}92[1}
A 35 NZ D};? celot

‘ T
A 3E0| TRSHRI UA| RIHAIS Qlofl B~

i A0l Bystam ggt e 5 (P L) (G

2 Qo St 24 YIS E LBBIOIC:

L AlZY 2 Esle] nlERselolAy} B Al X Akh
B8 Altolet, TEFEoHA)S] ok Akt 5 Al X A
ZajollA], olake: 457} PalEo] AlmatolA efsich
. A BALE YaEo] thE 4B Soj7t BAstA
nEREejolel QEAE BEsloitks Fhdolt, Het AE
g B (He} (W) TS she stolt,

109



110

HEZL7|0 7,
L S K }E

11 AL Akt 35 AREX)O] AlZY 3L 51
ZEgoto]al, Be 3 Alto] Alxd] 348% sf
SAloleh,

EEEED Al D|EZEe|0f B G4, 282 7120k XfA DNA

of

2|24 JIxict DNAVL stA=n QASH SEfo|ct 2EHO= S
it
A 7= B
A9t BO| 0|21} BEH = XIS 2E 27 £ B2 100%
A9} BO| 0|52 27l MXIBt BEXS 3t 7ix[2t 27| & F2 70%
A%} Bo 0j5Tt 27 & A2 30%
12 c. (he 27) tHZ ASER, AlZ 2ot doju} =
o} 7)50] thokel Al E2 A E
271 1, (7he B e gEolry,

UL A el TAE RsEe] mold 2AE FAsIS

™, B 3ol A Al 237t dofuith,

I}
xiel e iy

R
ahe Al TA
B2 [efA A7

L AR AAEE) Wﬂ‘ HARE©) —
Q)] £ bt Ak 538
YR©)e] k] do] @S0
Ak EFE = Aol EAsILt,
se| | 1, AEY BAe] Yol B ASAR©)o]
Aslglom AEY TAL 104 Lolut,
©. g7le) Akh il e S Ao Aol EdshuA
Fel7) sl HEH S A Al WAl ey
(©)0] Uery] Ho] Z@stert. et th7]o) bk
I o)e] Z7117] Attt

Z
z
f

T

nﬂu ol

rr

13 2] §4

267%
0z 02 09 ooyd xR o04H45r
93267 O FsME
1()04(2)5()7*9(4)’%“5.'&* 2® 3(1)x (2 x
BO@WO 4LMxE@xEBOBWOBO 5aO)A: A,
B: RIEAMZA, C: _|_A1Ii‘74|. D: ZlsiM=cd (2) B

1T OAEYREFHAEZ & 3 2 74 &7 A, goz 3
Beu, 7P 2 BRIe Yo},

(2) %ol Thar} o AL Hipato|na ofe Lo| mo] shbe) 7}
2 0|3, o] Fur} o 2 BFo|HE of 7} me st
o B2 olgr},
(3) B FARE Bo) Wof shfe] 42 ol THE Ze Bof 43
£ AL e o] S

 BE A Ao AR 2SR 44
& 9e 4 o IS Yol gu 2

F $83 7|%e] "ok

3 () ABsol ANT BEES F5 2HORTE Al
ol2& Ao AF 5L 5 7RIk webA WA= =
4 Qi ©& 25 74,

(2) 7IA|9} W7k 3-8 o REE Zdepl A7)7} 71R] 9 ofof
7} 2% zAFO 2 HE ZakRl A7) Eh T QEjE g E 713
1= ofojrirt Ao} FeA7} o ek,

() 271-0l= 3l E713dollA Zed 2e é‘ o & =
Ao] QIXaT}, whehd wnpll ofolo] 5
A7,

(@) 7ot wupglo] 35 Ao =RE| Zel Al7)7) et WM
A7} 3F 2 =R E ATl A7) Rk B 2 =]l

L (1) 27 E57 AAREA, FEA)NAM 34 E57 AA(LA
RBEA, 224, SEA)R HshdA AYYEATL MEA &7+
=oiet, Al e 9 HAS whgste] 54 £ AAIY
BEA, QYBEA, AEA, A, SEANE HsHHEA S
R A




(2) 57 55 AL AR AaNEA, AUBEA, 4]
A, A, FEAR B

(3) 39 67 15 Aol AMUB(RAUBEA, A1BA, 2,
ERA)E BT AMARelo R Bagit

@) 57 &5 AACNA Y=L AHYEAR SRS 3
[e)

il

tro] Bl
(5) 57 25 A} 39 67 BF AA] FEHL Sapo] g
AMNEE AUAEA, ABA, 24, F2AC 4749 A £
F3 Aol

5 1) AL #4, B= Alatdel £3k= AAAIRA, C= 14|
ol &8l TA|IHA|, DE QHYEA, AEA, 7, B2

. ¢A 268%

w1 1060000 20
BROM@OBO®’ x([7)x@®O0

A2 2) 10 5H 2F A (L) 3% 674 27 A 2 A
IMZA, B HMEEA 31O @01 x 40
(5) x (6)O

3MO @ x

©1t 3t 71210014 ©, @1t 3t 7H2lollA

U2 Lhect 5 @ Ueb L2t = @)

© 0 ® @ 00U
tebd Lot 5 )

Ooll sigshes Bed> ©FF 2 7HoA ZebA e Aolu
2 54 CE 3522 7= @°lth. @9 digshs ded>
©, @ 3 7ol LA e A0lBnE ©, @3 35
54 BE 7He @olth. @0l sfdste Aede O & 7HA
oM ZEtAq w2 Aoluz O 54 DE 3522 7= Q
ol

1)-2 4% O §98A7 713 7Phe ABES O 3

Aol e 1 Golet,

1)-3 1) O sigshe Bed2 O 7H A7 55 =
F TRetER fAuAr 7P 7
(2) @] #igsh= Bed> 54 A BE i 7Rk £ C
£ ©F O sfgshz A&l 7t
(3) @l sFsh= Bed> O~@9 359 54U 54 A%t
O O dgshe Aedel T8 54U 54 DE 7RIt
@) 54 A= AEF O~@°] 2% 7KL 3= EA4o|th
(), (0 54 B& 7ML 8= ©, ©@). @@)2% 54 D
7KL gle @), Oz 23k £ @, 0©). @@)=
A EQ CE 7L S ©, O@)E 23 . uhebs 54
Be CHr wA Yeital, ©%F ©@)9 #2k= 03 O@)
O] EefTh A o Foj A,
6) ©°f sigsle a2 @3 7H 22 35 2 o
SHEE @EC - FA8AV} 7T
® ©, O®) @0@)r= 0~ 35d 54U 54 A%
©, @) @@)9 358 54U EY BE =57 71

2)-1 Uhe LA, QUBEA, IA, HEA, ==
R 5A & AA0AL, (W 3, AR, A
=9), 6AICIBARA, AtA, AABEA, AEA. A, 5
EA)E 253 3% 64 25 AlA I

2)-2 A= TAIF0| &3 IAFA 0T, B XsigE|

2)-3 (1) 54| &5 AIACH= 39 64 257 AA (DR A
A= A
2) 571 &7 AACHAA LAYEAES A 4A(DB=
A, Al AEA, FEA)E 2 3% 64 &5 AAIHAA 1
HE Aol St
(3) AAIFS2 TRNA 7] A, Alsze] 42, DNA 54
e g 3 Sol AR AAEA o FASH
oh, whebd A2 At En AeE e FAHA7E o
7V

111



112

@) 54| &5 AACHe 39 67 57 AAH 3542 3fef
o] Sl =S AYBEA, HEA, A, FEAY 4A=
Rk Aol

(5) 5741 =7 AACHe 39 64 &7 AA(WD= 27 L=
AE s, 541 7 AACHeE €2l 3% 674 7 AAWD
M= LAYEAIE WA AIt TAEAR 253t

(6) B FA olQlolle A7) ML & TRt HEE FUIvE 7
AeE 2 = A =371 bzl 57 27 AAHeIA
39 67 &5 AADE WA =

o 269Z~211%
01® 020® 03@ O04stdaz 056
6@ 070 08@ 09@ 106 116
2@ 130
01 v = B4 A2 32 el Fad 7oz, ¢
2 BT F A Aoz ArEol 9A) ek wEkA
4

&2 AEZR1 T WA AtoloflAl= Zbd AdefollA] aufste] AP
0] U= AREo] Hiojd 4= gl

HER7I1 1, F2 S ERthe 7P A2 ERelth
02 . A9} Tgol= BT 22 Pantherasso] £&3tEz
Z2 o] &3t

L, ARRLeL TEfo] AtojollA] ol gfo]AE A4 sEo] glo
B2 AR} sRfoli= BAH o= AejE|o] Qlrt,

H2Y7| 1 T, AR Sfols AR o2 AESH FolA,
KA 5ol gl glolAe SHH $o8 BRaA| o=t o
2ha] o] Apsol] AAJE AYESHA T2 AR} Sfo] 5 7Ex| o),

03 @ A~Ch ¥ g2 ©of okd Be C A2 e
Gell Sotnz O Qurt 2 S5l Foln, L ORrt
e B5gel Solrk, A%} B 2L &olul, Aot Ci 22 7
ofAJgt k2 o)7] uhio] A CHt} Bet 19k} e 77k,

seewl| @, ® B Ci A2 The 4o £3t0s Az the
ok, e Bet C AfololAl Al4] 5218 74l Aho] Efof
LA ghee

Al 5212 717 K2 BfofLx] ekt Aot BE Stol
et N2 CH2 5017] g=2olct

AR 1= es]
841 5242 7181 xigo| BfOfLIX| QlECin M0 QI S £ 8B | o
o| &l20| Ct27| H=olakn MdH A °
A1 5242 712l x0| EfofLix| SiECis Xt = S8l sFol ||
CIZ A & siLtot et 39 )

05 . Ohe} (hs Fao| 2% japonicaoltt,

L. Fh~(he] e i £+ Fag+ (PErhE FAE
oS ALY,

©, (7hE Camelliasol &3t (W2} (the 2% Styraxs;
of &3luE AR thE &ofl &= (7hHe} (W9 FraAdtA R
L2 ol &k (et (th el f-13A7} o 7t

O Ax AEe 7P ofdell Jlerz HE B~Fo 35 £
ol
® EgFe 257 54 @8 7<= 3%
Jeng nE 54 @F 7RIt
@ Ce= 54 @E 7HIA AT, F= 54 b 7HER &
d @F olgsto] CotFE &8 4= Qi
® 271" QollA Bet C7F debilenz 2714 Qoll= Bek C
o] 35 /o] AR

HEEL7| | @ 3% 2ACZEE 28 A|7)17F D¢ EXcE D
©C7t ] egiEglon® D ERct CoF f-AuA17L o ek

EREEEEREE

£2) A9HColl ofsh
exD (7D, (b, @bt
(EH, Bh=2 L=tk

A/%%’ Dot 2lsli (7B, (4b), (@h7t
(CHEICHNCHERE IS

7 AEY] 7 ool B 24l sidske 718 2.




HEe|l v he (e 2% 54 A% BE 7HIARE (0D
o} (@)= 2% B A, B, DS 72 (7he} (P9 718
(D&} @he] B2 5} ool ek,

c, (thet Ehe 358 534S B /M B& (thet (2he] &
71382 71 ofefjel] St

08 At Bohul 74 E4o] Zomg Ax Bet f127}
713 71t D= E¢F U] 71] EAo] ronz D E9F 89
AP 714 7R, wheb FolAl Ag<: Fold A1E F A~E
o] AELw 71 AT AL @)o|T}

09 (&

al=
g
HI

%

M=
020 e}
EX 42 DEMOZ TR|22 & wm 7% W*Er

T

B&=D

gl A|[Bfc][p A & © €
Ezx1l O X X X \ \
Ex2| x O X X
EH3| O | x| O | x
Ed4| O | O| O | O

(O:US, x: UB)

£, ALB~D 3 Co 713 g 7o) 9stuz Ast 4
WAL 1 Pk G Colw, O3 @2 7 Bet D % 5
doltk, mebd GO ©2) TF 24 54 4% 7ha

2L . Q0] A% RAUATE 7 7P7ke: Colt,
L. B Do} 7Hg @2 S40] dAsteg fdArt 7 7t
2.
10 (33) =xi24
Y22 42 BRaloLt
2 />
28 37 () Mg NeA sEA MBA SEA
57
EER PG A HMMEH A AEA 2
39 67 MEH  IME B
ey Ll

HEMEA | 2AA C 2 N7 s2
UMAS S MM BT THZAZ BE5IQICH

@, @ b= At s=A= &7 24 &7 AA. (D=
AAYEA, A=A, A, HEA, sEAR ERe5A &
0 iﬂﬁll (Che Al (7 AIEA), ARt S QLAlEA), 34

=S (@AEA, 2. AeA, sEACE ERT 39 674 &
7 AACIE, wEbA A e o)L, Ce 8EA 0
@ 39 67 &7 AACNA o] e Aee BF Y=

B)oll &3kt

Sl

@ A= 25 AAe 24 &7 AACH — 34 &5 AA — 4

A 55 A — 57 25 AAD — 39 67 85 AACHR
wisioict
w2l 6 dkE £94 TARE 27 27 AACHeIA

£ 2 A0, 57 27 AADoIAE 2 LAIEAR)
ol ek oot 0D~ (eh 3 ohtist Sy el w2
S5l S3Hs £ AAE heh (el

11 . Ohe FeA7 4B 9% Wale 2A2 At

57] 15 Aol (L= 9271 IRNA @7] 4 AR 52

= AR 39 67 25 Ao,

v, ©. 39 67 £ AAZL 57 5 A ok Ae A

2AE ARATA TARAR BRe A ARtk 49 25
2l o ALt o,

il

oZ

ey

12 @, ® 392 Alatd, 1A, FsgEdolH, 641=
WEAREA, A A, AYBEA, AEA, A, s=A°lH.
@ WAY=A 44 F F2 DA AHYEE 41 LA
AP 7P A STt o5 AEA, oA, FEAE S8
©® 57 &5 AARNA 39 674 &5 AAR WA | 7S B
g g ojefoll= rRNA @7] AQ, wde] opufleth A,
AR dujg oz ARt 2uA| 2 5 TRt RS FU1%E
& AT A=Y e,

2|1 @ Aletda Aol WA WrolHal, IR
7HA oA B E o] Lttt

mmn =
13 (LL) =xi2M
HIZ0oF 3Ll £2)
o] WEIE 22| 40| HlEsio| Q/ct
EYA

L. (7D o] gl aAlrolch, A &t AE &
o= 3] A~E3} Ags DNAZS 71 &0l itk

H27|1 0, ATt opet Al (Fhell &3 EE
1712] 1% DNAE 71t} wheba ‘171] 9% DNAE 71

ey At S giu}

113



" el EA 275
O 7iEiME O HERA 052 2 OMy O XX}
0 YA 0 =2 O =X} O =Xt © M
@ Mg

THORB®EOM@WOB OEE 2 (1) ZAMl=A
2O =3, O 3£ 3 O 2 © =kt 3Mx @0
(30 LA BC@BCD 51)x@x@O0O

6 (1) A&, 2L (2) Wig, F3=t

wBols WA, WS AARA, Sol7ls Al A
RYEA, vE ] Bt A

2 (1) *ﬂ?“‘oﬂ %3}% WAt AL At Soke A

3 (0@ A AsgEel, 420 S0, Jy A8
o183 F4t WoAUAIE o] §le] §715S TAFH: 54 o
Ook lxﬂ‘:‘o]q—

(3) A1) 7]910] HaFE Meloh BAR of2of4 QLA 4

Fo e, ], 2o sjgio] wsiele] 9k
L () AR SANBT oot webd Aol gl BRe
HEHAB(A), FHARB), 2UAZC)eltt,

() AeAIRe We), 27], Qo] o] FatslA] olck. webx]
o) 27], glo] o] st HR2L FXARMB), 244
20), FAARD)eIt,

5 () v A5 A E-E 7]3o] RatElx] oo} g
L 270, o] ol FEIskA] AN, BIFAL Hrhd AEql

g

MR PAABLS B 7|Ho] Hatulo] We], 271, Qo] 7
=:]

=

5 &

(2) PAAES TAR, DUAEE FAZ WA
=

3 SAABL Hele] Sof utet oH A BT} YA R

M

" el 3 205

© HiAt 03‘_}—?— 02 03
X

11O @) x @) x (4)x 2B CQ@E
(RN RORCECRONCNGNC)
@O ®BO 50130 I+l (2

31O
L(1)x (2% 30
) HIS7|, E7|, SOk

1 O 52 Bt uet iy SREIHED), WAt
B FREESE), 25 Y FREUERY AEFES A
ofst cjRbe] B Bl

(2) 2004 2 il Aol A o] Bt St L
2 7H= BRIt}

() 5B U771 o] s, 7] o] el e
(4) DNA 907] 4o theh 47528 240EE 2@y 5

AAsE, SdFs=) dulsa(ld s, dAT=E &F

Kl

2 (1) A:AESE Bt dAEE, Ce 39%E, De WA
4 58, Bt ATEE, Fe 7580 Fugo] 345
ERT 394 TEE U995 E, AATE®B). TIE,
*d?fé%g, AA 5, F95E(C), HalEEo] Atk

(2) Y77} o] He BRTE ATEEE) eItk A7gEode
AYTE, IAEEB), FYTE, AFTE, IAFE] Utk

rlr

3 3L MYSE E3L WIFE ML AAEE A
ol BYFE, Yol HUEE, B/MIE FuiEEd o
=,

L (1) SREEE a AEol A wAo] ghem|mz du) A7)
7} UrERbA) ghom], g Bl 4717k Uebdet,
(2) SFAFEL WA HUAZ AT,




=
ﬁ
= i
Lo
HHJ
10
Lﬁ
i
Euﬂ:
L)
i
o
N
=)
o O
‘13_
)
2

(4) Z*Xl%'i = 7|dd =

(6) S =2, ii, S_ &2 Q] A4S ke A
£ 7, Aol o 5

Fer

5 (0 A e 44 el Biof v Al
S7o] olfe FOE WFF(=M), ZFEIE7), Zh
(=)o olufot, A19) e 44l ol ol 2ol
e A0 ool AT Sl

@ TE R, %(Hlsﬂ) FRENE BE A%

S/ ol A-&3t of] EAE 55, AW =4 ) 7HI,
iz %Ai 281%
1) 101 2@ 0 0 0 © x @ x 3 HA g

L(1)OROE X @)% ((BOBOTOIM® X
A= 2) 1A B D 2® 3D L(1)O@0OEO

(4)O (5) x (6) x (7) x
1)-1 T2 drpdo] gle Addide, T Aol e S414
=, 2 B2 A $AE ASHA e A=, Ve
A= Ué’\é’c?}xl‘?i ‘*l‘jo*ol =

— E2
rr
m
x
1

> o
o

P
[
)
fa]
il
3

i
)
fr
I
E3
1>
il
)

1)-3 Ao =0T FAAE(WHS 25 22 14
ARAE(CH T} S AR (RS 5 FAR WHASILR W
ol Ao) agsitt | AEhT} ARAE(CHS BE
dlo] 9lo o g yrjdl 9 Ao gEhR] O

ShaL,
Al °HF
-1 O
I}

‘——E]—

-4 (1) AR vlph 21gole,
<z> SANB(DE EAE VAR P41
Aok ARV FARAL & e
(3) PHAZS H1FA Bepdk ABolch, FAARS AXA
(V)T Aol

E(D)Ect A= ¥

@) SHAE(I)S gele
Hesi)

(5) MR AR BRI AL B Ak Akt

6) 29| TE 24K HZRE ASAE A DR nE 4B
& QBRI )

(1) ARl SRR, AL 2AAEEDe 4% &
s},

Sl ket A E QA B} E QA B

rlo
2

T‘#
T

L

®) BAAEEHT SAAZEHE BE WAS 7T, st
WHe] G (Pt (ehE FESH: 7o) B 4 gick (chet
(ehe TEsH 7122 el 957k E 4 gk

2)-1 3R FES WHFEE), AAYo|(@F5E), st
EF¥lEE)olH, o] T Wit A5 7= S=olth W, st
AA o], sl 5 sfute](RzE=) WAL g F=old, W
I} st A7F ol He =it wEkd Q2 d

7} 2ol "k, O A iAo, ©L HFE 7R
o, @2 3udAgdelrt ola, A st B W, C= sfute,
D= ZAA|Folo|tt,

2)-2 shakel(BEER)IE G Tl o] Eut ofufe]
3} e Zh 204 BRoln, WAEEE), Aol
F5D), IHFUFDE ol Aol 4 o] o Aayelo] o
W, U, Fuele 2 vl SRole. webd A 59
RO ‘O7} Q= @e] 3eled ol 7} ek,

2)-3 3t (C)=
& FERol}

A7t A=A on], sakA)T HB)

2)-4 (1) 3HHA)S ST)5E) &3t
(2) WB)> S/ Ao A5t AW =4S gt
@) ale|(C)= Sl DAl A Aol Tt ujgat Uuigrt
‘8:]*‘11:.,],‘:_ ZHHOEV\% E—%O]E}-
@) FFHETES S8 7HAY EE24 /4 AI71E AA
= se= U¥s s, Adle=, dds=0l ool afgeltt. wet
A BEE] AXHolD)= Shgewel &3ich
(5) 2ol FrEEsael &k Lﬂl%ﬁolgi & 55
el &k AAH|D)7F A~D F KA 718 7+
ek,
(6) WH(B)Z} AAFol(D)= 25 3uAAd FEo| B Wi Fuj
ol FAE Tt whebA Y 2 J—}X%’]W FHIH L] B4 o= B}
DE FE3}= 7120] E 4= ¢l Be} DE FE31= 7Fofl=
2 3=0] {4, o] ZPO] ol 3t
(1) @0l %‘7‘7} o] Hrtolet,

115



116

282%~285%
(e,
01® 02®@ 03® 06® 05@ 06@
076 08® 09@ 106 116 12@
136 146G 15&6EEx 160 17®
18@ 19@

01 @, @ WPARA £3H B2E thk 2 o) o
Wl B 0T FAshe, 3 Al ot Seiol k& 4RI
© LYATAN S31E Bl A2, 2E4TT, 452,

oy j—*Pi 35 HFLE &E}.
B2 @ ZAEAll <5

HE|Z 32| 489 SHASICE
MESS TRIcE SEA
o —— S gy MR
es AEMEA —

IMA
Lo A2E YA
HE|C 2|7t Ajgo] BRI R3tEL

[

0-1 t k]]ia* =] 7}1“:}_

©. B4 AL 34 GO AR TR 5Y 9 AR 54
oBE FIEL ol§dle] §71ES YL B9 A%
% sk
wzerl) . ARARAL AR, TAFAL LAzl
St
L ZRATRS APAEA, HH) Y-S A
St
03 - YBREAC] S31: BRE BB DT AP

oA, FAE BHBAG HAE BB 9l
€. BT ABS] tER AYYBAL AFHOR shie] 7
7 ohym, AR F ABA, A, FBAN S g
£ B i,

HIZZ7| | L FAl-S DA A &3ttt

=) % wﬂi Ay

A0,

A E=A, Fe diFg DAl Ay

A = Thil Aol
e 9ot Aol ol AL olgelel 94
oF Aygolct,

ABS AERAR o]Rol7 AZHL 7T 9
ElEeih AR AT Aol 43 o] 7t

oo
HEINE  QBIME  TMNE  4KMg
== | A | B | ¢ | D
Qa2 P ERZ B4 e
oM ge RS
out gg | e
CRISEAS) @ 4Z 5 TR0l 23iE)
o MEfA] w QURIAISL ZATF QT PMIAIZ D SMIAIZS Z21TF QICt =

o AJENAIZS TICIEIO] QI T OF2|AIS TMIAIS, £M|AISL BICHO| Q)L =) (©)

0 RAAE, AR, SHAE, AR F DA
Ago] FAw WARILR G FAjoltt,

sEel) L Al FRHO), AHO), BrhE@)e] B sl
Aol ms ujghchir Apo] SjgEic

©. B ZAR Washn] Behdo] gl AR, Ck &
A2 WA Aol gl BHA Bl A4RE kAR

(B)7} & ulEA} Bepe AlRoln FA1Ee AHARC)
ok FAARE)T fAA} | i

N

07 . Ghis AeiAEsl Sol7], (i eFxIAkEel Aol
o}, &o|7(7hi ZHEe], 271, Qo] £atuA koot B
2% 7t

L. SRR AR stEpke 2 of ol
©. &o|7(7het mArel b

A1 gcharol glet,
B

04 AL uAHA, BE AARAA, Ce 74|, D= A1E4, L > X
N e K| 7F Mol
E+ 584, F= dA88=A oItk M‘él;l #jo1 9J2) or1
7, AAFAI(A) L} FAANEAIB)2] e ThAaE LsiayEolot Moq olct do st
L Al 45 AL 7Rl ofsojxl AZHS 7t a7
HEZ7| 1 o, AEA D)) &3 e Fe sl 59 9 (Lh PMAES
& AEolt,
e



L, (e Aol glof a7t dog werof Qe AN A=)
o At SEO R ool Yrpito] 9lrt,

c. SAAECDI 2SS SR, S 280l 7t
A 2 A-L5tho] A8 2 713 WAJSE Ralo|t)

sl 1, (i WAL Aol Ml Qs LxjAlEo|mE

FoJolut Eukzlo] W o) wr),

. e YALEE S
B e WAsEE F4 9)

10 @, @ &2 1YY, FEA ) &3h= AZ 29

|27 Mgl on, J=Aek Al

e AAEel o

Euo] gic

® TEo] SR AXjeh U] £AS B 44 A
4 it

@ tiF-E9) FES A7 7o) Qo] 7 wsle] wEA wkE

=
82 | =gy | el +
S5 (Oh) e b
AESE (L) A 2049
B2 (o) @ 22 Ci) 3ui g
- SRS 22 T C0A] kgl ZLte DuHoll S 2olct
AIEESL ol COIA Aol ZLt QUi LI SAsHE 2uieik £
S0Ick
- BHESL ol THOIAL Aol o RIEIO] QIBHY, LY, FHHS SATSHe
381 S=olct
L, . Uhe Fued 582 ddsE, (e 2ued &4
AEEE, (Thie 3AA 5B FFERIT, NFol@EE

)= 39 F=olaL, e iy F=olBE (thol i,

HEel) 1, (h e %ow ) A Aol
B s Rolth SUERe AT onle] 222 A
orr}

12 w4 3401 2771 Qo] 2, 879] Mol el
BN FEE ATERI, ATFEO HYEE, BYFE,
AAFE, HPFE, BNFE| Uk, 25 HIFE, 2Yo]
£ I, AolS DY, Yol BT ofes
HALEBolet, ]EE (A 8)S S5 =t

—

3 el AN WAo] o ZsgEo] ofuled, e

. s

2 M FB 34 FRolm, 3ud BRI WAFE,
BT, IATE, HYEER, AR, JuEE Nl
Stk R Y IOl U7t GRo| Bk BB FEE
olx, FGRells TulERat HapERol gek. wrehd 3uig]
A Rl JulERa WAERel otk Sl g
B Aol S, RILiEe HYEE, Wl A

sz, e Sve=
Aol

go|u g o] BF o] St FES A

14 . AA5E 5L uE S4gaE R susin

2 AAFED fATAL o e (h $gE R, |
(L B 5Boltt, BHFRCDE 4 BuAS 71k,

v, Aol A9 B BAFEDe] &3l

©. BHFROHT GAFR(DE BE o] et
15 ARHEFER), 377 (FASR), olegz Sgago)(w]

AFE)E B HAEROIT), HANERL kA whgolA] HAol

efufol, o) 24 210 B8 502 5 %o) 4 1l A7

TR, olrtu] B, g 5 84 18] Fol tepdt,

EEED 2 BYOIA Hao] LIERHCE S Zofl 20| 81 A1 Ciol
LIEFHTE of7to] S0 LIEfHT) &2 F 284 :m2|7F LEftTh 2ot

&20| = §o] Hicho) 2lo] Afzict,

HE™ 71E H =
SR EY & et 7IXIE S Med B2 100 %
FTASS0[2tP MEE 42 50%

16 @ FoHREEE), d%F71(HAE

G EE), +BAlFH 2= B Hl dAE

Z Yol F4d€h

@ AAEEH R )T dAlEE (@S B f971 ol =
AL, A-e] RiiEe] o] s Aol

@ dAEEEMNS BEt 8 A7IS AR,

5), 2N (AAEE),
Ao

117



118

® HAERE
e,

w2l @ SREEE Aole Urix] FEe w14t o
ule] 25jo] glct,

o)) uhY PgelA] HARS 2 A7 L

=8 24

-
~
(a] =]
o=

Of| 00k 2 Thre| L= copel
‘*E}'L}E|Of (1—!x£§)
—— eyl ——
A B C D E
quolO]El(HﬁED __@ @
HAfo| LEEtLiz] O 91727} 3120] £(33152)
T HAO| LIEIL(HAIE )

A} Bt 212} ojmmebiigat Setelol 5 shiolw, C
#37)0]n], Do} B 42} hpelet mubl 5 stpolct, o)
G5B FrEous HA7EEe Bud $755
(7))o} ATt o St

sEel) o, GlEIIAEE S RelAe, Eehtejoks
Y% 514 eberh webd O2 guE gk vk 8 4 gl
L. hpeleh Enbge o] gl HEERolXH, Furle A
F580] ohr}

=

@)

T2 3EsheTe AL 4% sheTle

off

29| BYO| BIS 2 Elof QT
o

oz  mEz  z3 28
8 |zEm | gAEw | 4ywy | wdyw
oiz | opol bl el LY
oME  [obto) me, | me #el LY
iz | m bl 2 bl
ECIN 7el 2 bl
92 |H g 2L EfiY

. ofR obbulE EFSA, iR, 15, EeFE B
W2 BESER O W2 BER7HE 4 9k

©.olf, TR, RHE 15 )4 4717 Hekshs taelX
G EGRE BA Lol A WAE T AL Hofub gatoltt,

HIZ27[1 v @

AW +4&

BR. 25, BRFE BF A £4S e

L7171 ©e] B 4 glrk

19 @ P Hato] vhehbx] ok=th o] 3, (8he “Hato] 1t
ehde} o)},

®@ BB Mgl ol uf2t FujgA B8, 29194 B8, 3l
oA S 2R3t webd 3ugA 2ol s (el s
e,

@ (= Bl glm, 3ujy SEolm, H5Eolw, Ul
£ 38, 7hsal 7 Be 7R ER AgEEel
® FFPEEL 9539 5L /R EE YBY] B8
= (@Dell st

HiEe| | @ 2%& HPEE| &als ROl (the AY
FEo|nE 252 (o #sm et

o 74xit})

They tﬂ;q aja) 286 Z~287 % o

0 712 @ oz "= o RII=E
O 2=xY 6 Fia @ 2 0 MA
© D|EZ=2|ot © g=A @ ChAl= B MA
® 2Z3 ® 3 ® O A o U=
BUAZT OYZ OYUST O HE @ TFEMAZA
@ HYMEA @ QIS UAS OYUS  OUS
o= MY O @ 3F

288%~201%
01@ 02® 03® 04D 056G 06@
070 08® 09® 10 116 120
13@ 14Q 15aMEx 16t Ex 175HM
KR

O1 =it A9l chit 44t 85, st £ 35 5
2 ol €4 Aol oui X7 Fxslgich

L9 7] AR, 4571, olElel, ghmLoh )i
oAl 53t g 7180 A THolA Bat whgo]

ot

BT ) o, SopA|EH|o|Ex vf PS5 7RIl QIARE 74
=2 84F 7L QA %} F A AIE(©)7F ofH s, Al
AgA0) 71 e s f71E Aol




02 (22) 2x 24

o

| 2|20 Z£3+ 8171 52 oilL

o) (Ihe 23 71217F S0 Qe SetL 30|k
; 2 ok
,6&;“\\ e 212 2331 7H0ICE

A

3 o\
ne o W7t {—
JEF== g5 U N N
f_ gl U210l DQI OBFS 9IA] Bictoll SHEIC
S ) /)
{ )H y UzkLlol| QI ohof A Q@Liote| et
S _:__('-f')_,‘_\ 71451910 ofn|Ale] &R Z7t5t0ict

— O RL|otZ BE] ofo|iAto] FHAE|QiTE

TR AT 2 SRk e ‘_E‘ 7IA7E B2 BAE

AW FAHER (7h P ZA7E AdE EeRhaol
27|l v (bl 21 = = 7]%11 olli= Aka7} 32315 o]
o]x] 0]—]:]—

©. (W 2] vk she
of) 3121 ofoil OPﬂli*M @% 2k
o SR e B f71Re

03 . P 9N di719] AR, (e B3 4718, (he

e fr7lEoltt. WA Hi7|e] AR =R E 7]l ¢

< °l o A7F A= .

©, frEfeh wele] Ao Uhe Ehel el &2O)E Al

ol EEE AREIIT

Rl 0, Asl A WEIICD, gyt 5o B2l
o, Shik Ego] Qs A& 2= o uA|7E T A

Zﬂ ol East f71=0] FAel Lol Aokl FAHrt,

04

mn
+ o) =H 24

@ (€

FOM| 2 10| E 2|EL opo|22 Am|of
- 5% BUS HUHOE Fasl gystD, U 3717t £t RAICE VY
55} 820| QojLtr
o 2}0|7: ZOMM|2B|0|E= Qi4fo) Of 2|E4£2 QI2|A 2520] of 00|32 AmL|
ol LY 23500 g Thc

L, FOM|ZH|0|E(}), BlEZ&(), ulo] A2 Au|of(ThE
9 P o RRE B8E skl A7t AAE A 8k,
U 7|7} =H ER WRolA= £ES gitt

sl | . (i ool sroE Bejuel mopEHlolE,
(Lhi QX2 2559 Bhe 7l 22, (chis Bl 2550
22 771 nfo] =2 2sjofol,

£ Oh~(h) % AES g fARE B 7
2%%0) 82 7h4l el 2 (Lol

7}i o] lxl

=

rlr
rlo

n|§=ﬂ:a|o+ S ®)
& AR
> —b

23l 3 140 301 20 10 sixf
M|z . e tIlE Alzt

LERNO) B MAZE  (QEH
SER

L AIEY S mEw A 5 HFF(@) | Q4] APy
& Oto]| ZAYBPHA nERCgjolR BE3lE|9lal, Ak $50] 7}
LR QA ABIAYE otof| FHA] Ajto] J_Auo} A 2

(@)= 3. whebA @« 4k 35 Alatolil, e 95
Aol

e, Aol rehd 2zo] A O
159 8 dojl S HpAlEZ W3zl

HELZ|L 1. @F 4k 35 Alto|BE O(ddgE)dl &3t
ot ©2 oAl AAEol.

JaEol T, ©L oF

27] B A 1‘*2#%% We &L olfe A2rt &5

L. =
5 ool AES} SRS S AR 28 0] )
Ho] 9lomE, (helAl (D B uf AT Bobrh doletee &
% Sk,

sl 1, (PP 2
o el @Al e Rolck, ol AESE 2171 5427
52 Pt RatEgt,

V. MZo Tiget et 119



120

— 517 O 7|

Yas
Ha
1
1
1

HI227|

5’278 th719] A (©) s S7H= f?é‘éEl%iE‘r.
©, AERURETolEoA] W YA B4 WA} vls:
A FIE sk BB R A FFsitt B Akh &
o Alstolt,

08 1. A9} B AJojoflA] Blojyt A<= L} Mo s E3}o]
A X9 YE 4 5 AUeh. webd Aot B AtolojA] gojd
Ao] YA 5ol ol AojnE A9t Bl 2H2 Fo|ct,

L. Bel C AtoofjA] goid 2 P} QO] wujoljAl= A
A 5 Ak webA] Bok C AlojollA] Bjojd o] 44 5
2o] gl Zojmg Be} CE th2 Folt},

©, X9} Y Ado] tfam ke Zolung X9} Y 79| mHjjo|
A Aol Hjojdtt,

2. A2 T2 201 Be} C AfoloflA] ot Po} Q= AE3H
Fol ofet F1t FFolth

09 (33 =x 24

M2o| 22 AZHBE<UCECL<CEAK )2 519 25
Oll 27l &ot= MELUSE RARAT 7RAUCH
5 | my | sy
z240) A a19fo] 1} Panthera tigris
Einl B =3} Ursus arctos
A2tAL] C a19Fo] 3}t Lynx lynx
g223 D =t Ursus maritimus
24104 E a19folz} Panthera onca
«ngolntof £3 28F(A, C, E)2 Panthera4 (A, )Xt Lynx4C)22
2REIC
210l £5F 25(B, D)2 L& Ursus4ol 43t

8747+ $4) & vlme ©) AeHEZH 22 4, Bel Db @
o &olnz Al B9}, B D} SABAV} 71 /e, ©3F
Ci A, Esh 42 th2xat 22 npolaje] 45122 B, D &
TR A, Esh S99} 71gck webd Foldl A% % g

10 (5%
- Dot SSEAPL 71 J7k2 A2 Aolw, B, C, E &0f B2t EQ| {4
AT VY 7iReR AS+E T2 ChEat 2ot

25 24

BELE

AT

0 | 0

am | qm | am | Jim
[ohal
|| =

[0}

2]
2
30
fir
0=
]

539 422 O 1 42 T2 9100 £4 25 T B,C, E24 £3 38 7t
U A D2 $8% 4 QI 2211 £3 22 TR 2SS £4 18 TRIB,EY
Y12 IR O C2 £33 4 Utk D2 £3 30104, IHE B £ E
o|ct

7. DS ABAZL ¥ /P 22 Aolek, Dot At 574 331

S $EO /W glon, B 4t E 4Bo| FEOR 7|

S S4o|e2 Dot Ag) B8 54 O 54 3olt),

L. B, C, E % B} f18Alt /19 7Pt A2 Eolmz ()

£ B L Folh mebd (he 54 1, 2, 48 2% /M,
sEerl) = Co Be| SelAy} Cob Ael feipnct 7}

2,

>

lﬂ

I

11 v Ohe (e Suat uhyg 27)o] glons s
off sjggtct. 39 & AHYEL At} wA|E o] %6@1,
(P e =27k AR AZES /I BR Aol (L)
L gzt AR AEHS 7AA] gong JxlFo]
o (Bhe St ubyg 47)o] Qlat, AR mofol Ageln
2 AsgEdo] st 34 TAFS TAHA ] &5t
2 (ol skt

L
ﬂJlO H

<. AL AR Qe (cht § AT}
o 7hget.

wEel| 1 RS A (chel 4t

12 . G siche] gloms gk 4529l Aglahzolc)
A S mel, 271, gle] 7o) Eotsl ghov, suale
7lek

sEe|| . B Aot FHARO)It @ F4

Astei, Ago] glonz PuAlEolt,




©. ASRe PAARB)E Yize] Hafelo] we), 7], 9lo] 7
o] ekt @ Al7] o]l 7]%ke] Bk A& elofeh

MmN
13 (T5) 2xey
HrEE 2REE
1 1-
HES x40 MASE ELNQ) —
oo & \ —

s )
- wu|ED LHHHW@%
HyEe Satualor N\ 4

203

on (Lh

SR(HEERR, A FulERo|ng ]
SEEAHER)S A s,

c. @& ol 7}% Qo] Q= e dolet, (hel AT 8
b BE e A

S5l X|Holo} ARFES 2ol BE
| TRl Aol HRE R Yol nE

HI227|
ALEEo]
FEolct,

l:l.i‘

~©0 2% AeEE gl 43
sHetsiz] ore 0N PEIEE
=151 =3 el Xgol  (7h A
1| Aol Ao, @l
1© Ful%el glrk. V®
@) ? e
W) 957+ Qo] ek,

[e]]
=}
« 022 Z8iQfo| glo. Di@‘— molct
. H7-||9_} Z|a1o| QC HAS 712|110 o|7\| oro o2 e O oic

SaE

e 2|30l MRES M 53520|22 (hE [VOICk = ()= Qolct

o, FuE|(REsE)s 20dA FEOIRE FHide] §la, 7t
AN EE)= 3 AN TEo|BE Fuido] k. mabA sfigt
glel 7HlE 15 o83t &3 4= glet, E3t sljmte}et 7k
= 7S 7t o] Hleg VE ol gate] sfutEie} g
Hah = olck

HEY7|1 1, (he ATEEo|BE 1S 7HAA] ottt

L, Aol FEA §A A7IE AXER HER {8 AI7IE

AR = M@)ell FsHA] o=

15 eux9e 9ol 7le RNA 2409 4 RNA &
AR B BATARE St

22X, Q8 MEo| KA &
58 2% JIX|T U7| HE0|ct,

HOAIS S0f5H B0 7|

ME 7= H =
2|EXIe M7 R HE XPé!EP;’é‘EHAi% Ziists 49| 7Is 100%
2 25 77| 202t 27 MEE 42

EIE_M%!% M7 98 HE M0 SH0AE Sillohs §42 7I1s 0%

Z 5t 71X[8t 27| MEEt E2

2|EXIA0t £ AL 40%

3 Boll, (e %
=), (e 1%011 SR PR, (@DE SR &
s Fold,

EEEED H|, Bt @40 RREXIRS| Al 01R)2 L Zolct,

R 71E b
= 7IKIE 25 B MESH 22 100%
= JH%| 5 siLfet 87 Mast 29 0%

17 A2t A%, mobiz ARE 3R, 27l 267
oI, AT A9 S S, o} i A

CEED As 4% g, Be WA ggolct,

™ 7= =
25 71& A2t BE 2% 27| A&ttt 82 100 %
25 71& A%}t B & sttt 27 MEst 82 40%
25 AA 23 202%~293%
01® 02@ 03® 04® 05@ 060
07® 08®
01 (T2 =xgy

QUK CHTI(4L, 2271, oEO), Y2Llof £) — THCt]
OleAt $) — B QISR AW S) — 8712

FTNE(FSAREIE, o
L3A|(Z0tH| 280l £, oF

R

0|22 Am|0f 2|Z4) — YA HIE

MEHR| 2
X B Ol st =ue s
© 94 Aol Aot B7} B

© alzde

_:_xH?'sl-l:]—
° O] s, AR o]FRo] uf L2E P

121



L. Ak QXF, Bl wdold, 94 AL AEUOR 59
#ol 9T Q) AT QA A3 thfde] m EAgict
£, O 718 BPAPl. Blnee 4718 BaAlo) st
o, AAY(A) 2552 2 7MY,

§7180l1, B glgoltt. g
2 B Qo sjgeb et

> 71

HZ27| 1 1, @2 7hst

fu

[ i}

0xpH loNo

o

(R)

R v (Phe Y27 v EZEDole} HEAIE BT
2 AR ZekE= dpgolrt. o] I g Altol
st tf719] AR(©) s S7FE7] AlERE o %ol dof
WOEE [ A7] o] o] dojidrt,

o
w

o

7|

o]

o

: B

=

=

) '

0 B CEMAZ
HAEE

CHHIE Ajgolct

Metx| 24

X B7} &8 o|5of |z EEelolrt YAIsich
E5iot7| ofxof|

D T A7]e] o] S4Fo.2 H3t5t

X, THIZ oIt = O~® % sl sl

aligfotx| =L,

L, A T REgE, B% A=) S FE o Hof &g
HAEE Ce *ﬁ o] 8/ %1% o|Fo| EHT HHAEO|BRE
I A7]ofl Aeo] S 1%6}%&‘:}.

H227|1 1. BE JSAIER]

7P}, w2kA B7F E@s)7] o)l ]Eicaop} &4 51 q
©. Ax S JagEolth HAEEB)I SH4EC)2 &
T OAIE AEolEz T E AEo ]EP. = Adl &HA] grom,

Be} Cof 3-&deoft sfggict.

04 (L1) =2882M

o (LhoilM C= Do M2 ck2 Tk2jof) Q12|5t2.2 (ThollM © L Dol @92 B
o|ct = (LhollM ©)2 Bolz, @2 Eolct,

« QIOF (7HoilM @01 Batd, C= BELE D QUIRHAI7H 1M e g (Lholi B
L @Y 4 dloj gict o] 5L (7hollM D& BECHCoF Qa7 7miee 2
oz0| gict

D

Ow
(@]
o
@™

B
c O A

c B A)(D E)<&2m00ck
" \_/

MR 24
Q) O ©& 2% Belth,

X, A9 B 22 3 AR Th2 Zof &3t} 2e

X, Cot DOJ 3§ =AHRTE B E9| 2% 0] U4 2

#3lgith. Cel Do 35 =4} Bet Eo| B8 K42 2

=3

7. (el CoF D A= R 7Hlef fAIBHELE (Zhefld O
Dola1, @& Beleh, Z12{E2 (WheflA ©2 BolaL, @2 Eolth

Hz27[1 v, A~E7} 23} 3402 o]Fo|x] glong =
ABC/DEZ F#&5H, 42 C/AB/DE E+= ABC/D/EZ -

Beh ujebi] A% BE 28 3f, 22 ol L),
=, Co}Do| 3% 243} Bl Eo) 25 2402 21},




05
x| £

X e Qoll &3t A
© O 434 01*@7} °‘°Mh AZ &7|13S 7R

(©) A} Bof &3l HEL Wi AT} 2848 7P,
L. ©2 Aol wtAel &3 BES A Eo|BE 4ok
bep7E dofuf= Al 7)) nEZER|oRE 7t

c. AldeA)T TARelB)o] Lol AR BE Az}
28 7,

HiEl| 1, (FhE THAIE Aol 84 aZ simE A
B (C)e] S3ts ABA@)elH, (D A4 aZ 714
A5k (Zhok AR ThE ool Sm Alol(A)e] Saks Al
oI}, wetd (Wi GAIEA)e] &3 oerh,

g8 Te O 1611%}@ i) e,
o] Fel=Zeiio] glee ®°ﬂ ou%m

SHEGHK| 4=Lt.

. 39 64 28 AA 2L st LSRR
3} FAUAZL SRR A AR
TARKEARAClE, O~© F 2
Yol ol

ox FN
O_u
@

L

oy

ia

}Oll

HEe | L, Cok Dis 22t oIE7|2} FEFYo| 5 shfolrt,
W FETRol BE B4 UL HEE B Y

A2 @ofl sfgstAl gh=tt

t. O 284 WAltoliL, O ©2 A7 w9} FE
Bol F shuelt, 5274 JAlRt, W7, FETEele B Al

o] HE|legefTto] glore ‘AEHof HEIeizte] ¢l
2 ]| e =t

oo o

AR ALER So[n| 933

-T’-'?'-‘A‘B‘C‘D

. [

wige |o| o] 74 20 %ﬁ;\yr [ ‘\

M © X | 2% x| O \° ® .

Hx}% &

=xiz R

tHAISH 7 70 x| O ILXER| l /@X}
~~[+3

rx
=
A
AT

OPN 1

Ao,
Dsz} AL 71,
. 9le] o] Egt3}7'E ol8sle] Col D

@O X
i 4g D |®

AR

r{r fr

—_a

AR (FAAE), FBHERAE), 2 (EAAE), Eo17]
(HejAlE) & Tt Aol glonz ©o] A, O°] #
chtolcy, Frhdo] Qi Ao B 77 wAe|oF bt & 5t
ueldl, 2388 ZAAOA tHEolAl= ZAH@)oll ofsl WAlst
= A= Agtelng As BARe|olil, B Aol w
24l Ci= &0)7], D& Fastolch,
L. AURB)E AR WASH: FAAEo| B u]EA) it

g A8 AR (A) R FAANEC] g SHD)9k A7}
7V,

=, Zo7)(C) 71e] #3tE|A] oot W), £7], o] el
FEkA] 2 v, R 3HD)= V1ol EatE o] e, &7,
9lo] o] F3isieh, ueta e, Z7), Qo) o] FA
7}7°E olg3te] Cok DE 28 4= 3leh

HELI 7. @ ZAAOA RHEo1A wleA| 2 ol 2

Apolct,

=y 2

08 (3%
(=]

> UBigiol ghgict

\7=/
MNage S31520Ict,
olet
”” o
mgol | mxpel | | | 3201 | @
i P ADIZ A g e

MENX] 2o

. FHlgo]l 34HEL (7})011 e, L
X (e 75O, tess

(©) GBA 14 1718 AR & (el st

©. $YEE AFols BEA A X718 A ER (el o
Cris
izer| ) . SHEE 3uidE SEOIAN FEE AxE

=9l uE2 2uidA FEolBE SHjge] FAEA =t
AAE B sEolA Welide] AR o] FAdHH.
© (Dol stk

L. (el E3tke ARol@Fs=)et A (EAs )= Y77t
o] Ha, o] gZo] A7 Ad--sEolth

123



124

M kel 2 209%
O H|wsHEsH 2R © AMAt 0 =X
Ko 02y
1)@ Sz, © Ktz 2) O #5, © |4 (3) MYl
2 (7D s 712 (L)) 25 712 () A 712 3 dEXEIE
[,

1 Q). @ T ZARL A A2
7k QAR AR E Sl g5

Sfsar he|7h A =2iv] 9

i)

mlo
ﬂod
£
N
=
L

2 (b W5l ekl AZAe 7ol thEAut et
2 A 7]900] e A% 7lgole,
(LB ko] mewlis o oA 7148 45 ok £t ol

9l 3] 7]zttt
(ch) E4eele] Woiel Zatelel Wl WAy 7] At A

Ao} 7)) )25t AbAL 7] gholet,

4 Al e} HelAnE AR $E AL Hlasiel A5
B w1 AL *E%Xlali& Z70Ie}, STt onmy
A et 5719 djolet,

4 AL ofn) At Ao) 959 AX|SH H2E U507} A
Y fATAZY 7P 71, obulieAl o] 1496 A=
Aol AR §AuA) 14 e,

5 (1) SPIASHE FAL 2y IH SRS Fatol
o] 35 2o mRH AseleS & 4 e

() 2R THFLE AZFER, WA 2710 284 12, o
u] &, H4to] vefct

@ A 2% BIFE AAFol wE GEA 44
A7VE ANEE AREER 2o YR Aol B
SE S LT

1)-1 Oh H3580) gre] a2 AZAeL 715 T2
Ak b ol why 71go] 2 A% ol ()
Tzl ukRo] Urjle Al 7)e thEx|uk A7) vk AF
A} F\golct, AR Z1RhE A} 7| B ulmssate 57
oltt, (Fhis H5Eo] whal 27] HjolS ek Ao Hshy
Qs F Aol

e |

[o

il

1)-2 1) 24 7]92 th2ARE vt g 483810 2e
I 7ol AR Bkt AdAF 71382 (Lhole,
@) A 719S 2oyt b &l Agsto] B 7)se] o
27 ekt & 71 (Zhelth

O

1)-3 (1), (8) 12he] 7Hs A=efulop m%pole] Qrrhel WAy
71908 2k mefvh 7)) ThE A Zlatelc), ol Ea) 3
Shot 310pol7k B EAFNA frfoheS o 5 int.

(2) AFre] o} ojge] el 1] b A|efnle} w0l
of oiekel 4 A% 7)) efolc,

omel Wl 9HE BAVE Aol
(5) Sht Agre] Holellis B obbu] Bo 24, ol 53t
3 AT HASS L5 9

of St} Alge] 35 2ol 4 R

D1 (33

Afgtt 2f0) Li= Ofo|iAt B)80] 7}&

=X 24

A GICh = 21200 2E 24014 85t L g0 L
F2EHHS0II5%

€|0f ARt QIRIA| 7} 713 7k . y

BHEITT 13 %
Attt 2fo] Lt ofa) At B]-gO| 7F B
A ECh = 713 22h Mol 35 24 ) [ 46 %
ol £5te|of Afgtat QAXATHIE ARO] [ 86 %
2 oict S —Ad

AYAE 45k 712 5491 DNA 7] Adolu ghalgel

ofliett AL wlms) B AYE 719] feluAt 15t TS
o 4 9iet,

2)-2 (1) N2 ThE AEE) ofulieit AL Hlwate] ol
WA s A HARIekA 7ol st

(@ ARre] BE9 Sl Ao] L ob|wite] ulgo] vk
BEASE H0] FF 24N BokE BBl Atk £
A2} 7,




(3) Al ofaiedl ] o]} B4, oelHo] T 24
ofl 4 Efat Aol

(@) AkE) 229 Gt o] L ofnlidb Hlgo] by v
2 FeguFolrt ARt 5 BAZL g e,

(5) Atere] Z2ul Tt o] Ui ofulieate] Hlgo] v
8 20 35 24l 2ottt Hebd Heuniels

erET} 2o 38 A oA BalE Q)

® A} T 71 Foa ofe] FEe) Ful il o)t A
Aoz, gt A7ele] fABAL o] A2ES B

%iv}

H]
2y

rr ml
O
%)

301%~303%

(o,
0@ 020 03® 04® 05@ 065h
dZz 076 08@ 096 1M 11®
12 (Lh-Oh-CEh-@h  13® 1488 &=
01 -sh A: A20] 3142 ATt AR At BAS &

% qlet,
+3py C: YR

719] o] % shtolct,
H2e7| 1« S B A5 712

u] e R} 579 aolet,

AAR B AR Ba AEA et 5

n

A} 718,

Floi'

7 W

02 O 4% ol 5 ejvie] 5o eto] weksha) ¢
© fUiRt UEHUA, T2 hRoRrY BeE orsd)
Aelolel i Fei57h Aobdol @A AAR, meket Fol
AAYEE, olZke Aste] AR A 2jsty Z7oltt,

() Al St G gl S92 )
A3 gloms Ao sk AN b Bl AR
% gk, o512 Akl spaare) Aol
03 v, v 3efo] 24 shol e Aejn] Hel e 5
che] Ejo] Uehhrz mefo] 2ARe SickelS A, S A

B2 B TRRASS L4 Uk

HEe7I 7 3 SRS AR 02 ujdste] aefo) Flet
IS AU ACR, of= RIste| spFe] S0 st

HI2247|

ATt

L me wle 47k 9 Bolt Wao Ask

05 ©. uiie] Wi, shehabo) eickel, Abao] gickel, 24
Ao @, Ajge) e A T WE FE 2AA S

O O OF A O
Sea a9

wEl) 1, L urEIe] el iehae] ket Aol o
ohe), AMAL) @, Apge] T A} 752 hE g wy

06 tpule] Wl Eslvh vt glola, whHe] A gicke)
7} Wit Aol

AAR 712, Lslo] 'l siFio] Sbs w 7|22 chaxjst
2501 X1S5121A Helo} 70| S TR

ME 7= HiE

MAL 7202} AT, M| 7HK| 2012 25 ARSI 27 A
AR 7202t M = 7EK] 802t ARG 2| A&

7kX| oigt AtE5t0d 27| M&Et

AAL 7|02ttt & A2 30%

&5t B2 | 100%

|'0I —l-

b Z

AFA
O
AAL 7 |2tol2te M St

rol

08 v. d=jzaile Mol E B2 AANCR, Fejake
71Eo 2 A(ReRAof thFollA et FEotr o2t BEE
St B oA et eAEH Aol Uk

c, eAEdejol7l Rt thEo R e Fe|EHA
d77F B A GolAetk Uehsdtt, ol& F3f fiiFe 9A E+
FolA =AE o2 Zeksl e & 'E}

HZ27| 1 11, fF+= B A (QAEY

Q.

o)l At A4

09 ® gejuhas 2Eo] A2 the Ao A4lsh: B
2] mofo] thit 2E X2l Helel wet 2 49| o] go]
g3 An Aste] ARAetA S0 st ol Ae 2
HEFo Ao thE FeIA A4 Rt RS
2 28k 4 9leL Bofrt,

22|l (DO KSPMYSH 27 @ u|we|Eshd 2,

BL shAAke] 27 @)= sPAIEHA Z7 0| Fgsic)

al

m\l
o r{o RO

|

10 . A2 o2 gEZe) g o]t DS uj@g A
o|BE Baprsksld 7o) et
L, ghlE ohu| Al A o] D2} 7H 2po] U= AEEL Col
B2 D Co e 71 ek,

125



©, g ofu|ieAl AlFo] B D 2707k Apo] thar, Aet
L 7 Rolum g B DR A} A4} o 71t

11 o AR 71202 Ao v ofujgi
XRfsh o1 o] oA ot Aol
©. AO|ESE el £ Bolshs HAE Uuoltt FF
ZAFoRRE 2o Azte] oAE4E fae] Wspt 2m
2 F40 2 TP ofulieAl A Aol Ack el
TR0 ofule At A Hol7h 245 fAUAL ek @ 5
Sk, b At AV A S0 et 3
—geggpol— -5 - - A% - amolt

55 ulwstel

el o, AAE :Lf'é.% A 71 E AR 7 EE
FAHAE HERd Zlo|Bg HE 7o fdwAE e
ot
12 (335) =g
gz | DNA 27| 4g
zexy|T|G|AlG|clc|T|T|C|G|T|A
vh |T|G|A|O@ c|T|T|C|G|T|A
t |T|G|A|G|Cc|C|T|T|C|G|O)A
©@ |T|G/A|MG) C|IT|TIA)G|THA
@ (@ clal@G) clT|T|G|6|T|A
I& 24139 T (THE 27H, (WD 17H, (he 374, (Ghe
47Hel A717F crac

FF 243 @7 AD Aol BE4E felTAL st o

2tA (Wh) — (7D = (eh) — (@) o2 fAAT 7t
13 1. o8] AFEES) WA 27] ljolol A LfeRt: §A}

48 Bolo] o50] 35 2o RN NFAASS % 5 O

o, oS HSPet) S71e s

: o GEA G4 AVIE ARE b olAE HiE

o] by 27] wfole} 2o RsPAsrE ZA ol Sfkeict,
HI227| | L, A3PEREA 2% ubAl 3bA o)Al o] SAMA-S

Fofo] o] FF 2ANA 2skHASS & 4 ek,

= =
FAEE

ZE7| Hiotoll SSH22 ofrtal St

A HEASES 47 MES si

M el 24 305%

O Ho|
0 =ot

O ) Makut tHo|
0O TIst

1MOE@OE x 2 X Med
Lh 40O R O=C

T () ol Al Alelef ok i, Aot Alehel ARle] &
212 ¥lol= 2ol A e 4= ek,
@, () Mol 3 AHCRADS A= A 2ol et
AR Fel, 54, 715 $)9l Hololeh, G| Holo] ket
AR B 25 5eo] ereb AEgo] Tebd 4 glek.

2 ol Aol 2A A Aelo] dojup ke o] F-2
e 7Rl AR KslsiA| "o

3 712 o) Wske A s Aogsha o) A A
o= = o7} ot MolE 747l 7]310] EABHLCD), o]

Aeleliz wol, K] & Fa1 A ZAo] dojgict
ol gelgt Ho] 71 7]71 Al Alofdo} o B A
(TP, ofeldt A1 A8 BAo] ag Aut Aokt dofut
2l Aleko] AIEGITHL),

i

b &

o o

ot
1R oz M rfL

o] 717]

4 kil A S ALkl ot 20 487 ol
S2u Y FARHD) 7 AEe] Qs Agste] Aol
HejE|nz gelelobrt 4% WSk (gL Hb'E 71
Ao H]go] th2 2ol uls) @A Urehic,

308%

QT 34 9o U MR RIE S DS 71 Alg=o] EjofL}
7] 9JelA 314 Eol Bamel faEo] mE Aao]ojof Fitt
At ©olA 34 "e] AA|(AAS Aa) % $74%0] Aagl

e Hige ngpq lng Loln, ga4gel Aagl

23 Afolol4 AAHgo) aagl Aol ol BEE Lolnz
s s s Ly 4 14

Tl ok e 7 XX g o]},




@Z A4l iAo aAEe XX Ei XAX ot A4kl
HAHXAY)2} AR o1t AfolollA] eolubi ofelsh ARl 2

o=

=0 = Ay Ao Py 9 =
B2 ool §R47] XX o (P = TPl 1
o1, XX al(AEL = el el o) ol
A4 sk B4l ot AololA ofol7t Elofi o, o] ofol
e e S+ () S)=2op,

i ghel 24 309%

0t ORTXE KM
B2 ©OF ©Op ©Oqg O

1
0F
o 0%
(]
™
M
(o]
>§.l\')

1TMx@0EO0 2 HHEREAL ROl BIE: (.8, CiEed
Xtro| Bl 0.2 3 (1) RTAIE (2) R HH (3) W ZE
L (1) x (20 @B)O (4) x (5) X 5100
(21

T () 28k 2e 59 AAS0] mef = WHOIAD) 45
ol 4 T

() FAAEL B WS TASH BE A7 AT e o
YA AAS ulshe AOE, HeolA] dojubs fAAE
of wiske AIske Qoriet,

(3) 374 Ag2o] Hold BAL et g 4o
HeEjEo] AltE AEHSE 1 WEr} Fobxm el el
Uofupel A Wt

2 AA WA $7F 1000122 AA hHFAR 5= 100 X
2=200°]t}, o] F P22 RY = (64%x2)+32=160
o|aL, Y FHAF rol = 32+ (U X 2)=400|22 thHFHA}
Re| st 200 =08, dfgh g4 re] w1 —0.200tk
3 (3 Aol &3k mE AR 7RI s digadRt
AAE AxpEolea gt

@) AE ASHE hHeARe S5} vlEr) Heha] Q=
Jelg 4714 FPolehan shel, 447 FFo] dofpis Heke
37} dojux] eh=tt,

(3) 8] -upol|2 A W2jo] Heue 42 FY Aejo] 714
ek WEl Rctolelar gict,

4 (1) BEHOE FA A7t Thssior 5] o] Knte)
2717} Aok s},

(2) A28 HAFAHA 714 ghotok 37] ufie] Eiuto)}
Qofub] pofof gk,

(3) A%k thellA] 2 A7 ek ARleh ok 4= gl Bhgol
Zolok 317] w ol S hell A8 Fo7H lofpol g
(@) 2 AR Aol A2 Sgo] Lolof 5] whi
o 54 iAo et 2ol Aeko] Qlofubx] goof sk, Algk
o4 IS Azelo] Zotof g

(5) ThE Rt §44 550] glofof Btk %, tus A4t

S0l 2L YA gholof gt

160

5 ) dg434 A9 Rz 200 =08, s as) wl
Bt M0 _(.20m% Aol faAGel AAYL B B

P°=(0.8°=0.64, Aav} 2 BEL 2pg=0.32, aa’} E &
2 ¢°=0.040]c}, Wb L 0.64x50=32, ©2 0.32 %
50=16, ©2 0.04 x 50=20]|c},

2) JEFEAA HIE p+¢=0.8+0.2=10°]c},

M kel 24 312E

© SoiH0] @ X My
O URISEA O %3t

TWHx@x @0 2=AH| 3 A 4 XA M=
6

1 (1), @ $84EY ¥t 2elof Svlol,
2 B, 74 B5o] glon, W
@ =717} 2 R

SP7F SA vERd o

e
\

2 dEsad A=RE Aze Eada By wEelzon
2 $AR B WS} 29lolq Selutolo] g

3 A AEE ofglg s ARl vEst Skl B
A AS] WEL Hm ATelA 05958 < AldhelA
0.752 F7114.002, o] FeolAli= A7k A1l Aeeigic

L (he] o5& 3T Athellx] & Ao Aat EAZ} A3

=
el A3t 8 o] g 2K Blgo] F7elsict,

127



5 mumsleuluEe QU2 aue A 7 324
PasieA gt vesh gebd $aAEe] Wald O%
S

6 (1) 5 AT Aolell 414} 5:50] st Uofutu Ziek 1k
204 Afoliz Fol5m, 7} ArtolNe] §a Tape 2,
() olQlat ol&2] AH 47} Eieh Solem Uzt ARiSe]

71 A7} 27 b A Sollis A o] witet,

g el A 4%
0523 OSUNE OMNY 0DIEE O

0 =7

TMOER X @O @) x 2(1)0@x @O

T O FESE dovle AH Auole 4 4, E% 3
4, 7Hre & shte] T47t of7 A9 AR TR WeojAl=
45 5ol ek

(2), (@) TE3} dolid F ke FHAHEe] A= than, A
A1A Ae]7} ol Alefol B wHl7} YojubA] kAL mwujr}
dofuprietz 4] Felo] gl AEo] ejojubA] gt

(3) Al21#] Aol oJaff ZejE F FAtold= Aol A A

=
o St 22 S4bael 15} S Ak

2 (1), 2 122F9] A QT+ A 3
SotEE 5k Bet C AoloflAls A4je] 7RsatAe, 1
2ol Q= F AT A E Atolofli= A4
7h LofutA] AV al7h Lofup Ay
efolubA] fonz FRst 7ks/del 714
(9) ML AEFOoRRE RBoE YoHE Atolo] 447
A7k A FRBE ol 4 U wo| Fuf, FHPH A
o3 PRl o R dofdrhs A& Hoj Foh,

e

b
>
o
=2
ol
rr

>

g A&

p

g M 3152

a2 1) 1 HERTX Aol HIE: 0.7, HRRTAL Bo| HIE:

0.3 2 0.42 31,2 L(NHOEO
(3) O (4) x

H=2) 1@ 20 3MWO@x BOM@AWOMBO
(6) O (7) x

1)-1 o] AdollA HAF4e] = F 20007101, i f
A2F A9l 4= (490 X 2)+420=14007, HHAA a9] =
= 420+ (90 x 2)=6007lolct, webA thg-f442F A9] Bl

Sogg =070l ThEfEA as] wlmE I =030l

1)-2 $AA0] Aadl AR &S 2pgol =i 2x0.7 X
0.3=0.420]t},

1)-3 7, U, =, W Qe Qge] 27]7h 385 Aok &
v, Seinlo]7} Lojux] ook Gk, Eak B4 iAo
ok A1l Aelo] elofubx] glojol gk,

viEew|| ©, o2 g f4% 580] glolok gtk 2, ol

247 Bol oL U glolof et

1)-4 () RERFAF At ad] e T2 p+¢=0.7+0.3=1
ot}
(2) o] ek e o g2 shr] -vijIH| 23 Hzlo] 2 gt
(3) A= AI(E DollA 27k 0] AALQ A} e 52
p*=(0.77=0.49°]c},
(4) W ke Alh7E AgEeleke A vles dAsich
wjeba] Ali7h A eete kol 34 5 digg-At vie

£ gt

2)-1 AHAS] QR7t HolH UkaA Aeld Zelrt dofd
A7) @,

2)-2 ARSE B} WA £eE9la, ol o] ARRE C7h &
shEYle g As BET 2o 23k Cot f-AvAt o 7}
7ick, webd] B Golet,

2)-3 (1) ®elA] S4B Wsbrh Uolut  Ere] %
Fo| A= Yebgic

(@ AR 748 oA @7} Qoluk Az 5 C7} watelgl
oz, o] Aol B Wabrk Aofgteh, webA o
She wiel Zleto] opuch

(3) @Al A2id A7k Lolet 5 ®ellA Be] Ha7} dofyy
oug 2|4 A2l Bo| Bajo] dakg 290k

(@) A% B A2 T2 FoluE 442 Aelsh dofut it
Qofub gt 7k QofLh 44} Felo] iz Aol el
A gt

(5) 74 Mo Az¥E| C7} Eajwglone C Burt Aeh
St o e,




(6) D& B, O3 @& A E Col,
Folt}, wehy Gt ©ow 247t 14
= tar}

(7) O3 ©& 77} A%} C % shfols, A%t C Az T2 &

A~ C% nE AR TOE
A fdAkEe] A

OB o] £ F& Wistol A4 o] Qi AL Holt
%) o
316%~319%
(o,
01® 02® 03@ 04® 05@ 060
07® 08@ 09@ 10® 11® 12384

FE2 13@ 14®@ 156 16O

01 @ Wolol ket A1) &
gepd 4 et

®. ®, ® Kk ollAl el el olE 711 AR} Aot
o} Ag o] WY1 ZoHahed Ae) 137 ofiet,

@ R vollA] A4l Ml FO| YA HE

AE o] gEtA AEeol

HI247|

E

& 27k,

H2J0| 2t
e e
TR &

2
=

0|7} Crokst
=) 0|7} 223}

I=3 o
2902012 710f 3o

71 Tl SEHE)

7. Ohele B Qolk MR k2 AL £k, ol ol
2 I3} 71912] = Zol7} ehpshal Aol
L. @A 2 | Gl HolE A3t SIat A Aol
Qlofgrov], 1 Zat AAelA] ol 71 AR} ol Atobese,
Heel | ©. © S ool A4l Helat Wept dolie
el 87} A ]

03 -. A ﬂPﬁ% ﬂid T A3 AR s 7R A A

HelE W 4 Qs A5 Tkt Kgtelt),

=, A 3Py o]xe] o] ko] ] mapo] AR thE ARSo]
Ak, o] AHSE o) moks AYSHe YR AR AR
2 fArt 4o Mz oz,

04 -, A8k el
2 %3 ¢ 4 9t
biEel | L, o, S ulelu 2 o] 2 2
7o) AVkz §IRHEo] WISk gk 4 B vl Mg
o=, st dofubx) ghech Al Aefe] WEke 44 %

ol wo A ek,

FANES TR oA s

QTR AA Aa aa
WA 2= 360 480 160

(D M THRHE 4 (360 X 2)4 (480 X 2)+ (160 X 2)=2000
3] 73 475 10000122 1000 X 2=200022.E 23t 4 9|cf,
@ TH9HAE Al 4 (360 X 2)+480=1200
CHZSARE a2l 4 480 + (160 X 2)=800
1200
® RS A%l WE=2=0.6
800

=0.4

219242t go| Blg — %Y _
HEEEA A = =5000

71, v A A $7E 10000122 o] ko] thE Rt =
200007t} o]F A A9 4= (360 x 2)+480=1200

oliL, -9} 2] 4 480+ (160 X 2)=8000] =& 2]
i Ae) wm 120 = 60) 1, dRlfant as) wEL
800

m_0.40]q’.

szel| ©, o] Fgke WE Klgko] B T Aol M= ti
72k Ao] Wl 0,607, tHRGAA ag) HEE 0.40]ch

wjeba] A o] AAS HA7} Eleld EE-2 (0.6)°=0.36°]t},

06 (i)W Ae QA A HHGARHA) eSS p, 94
- W(a) WSS gefi s, A (PE e A

o A Z—L i ’ =] _3 17
Aotaa)el M= ¢ =15 <1o ) °olm= a=95. =1,
olet,

(if) £ (D2 Uehis dakaa)eh 34k o HAA, Aa) A
olo] 4% (HE LRz ool Hlolkel B oAk £
Aol o AT (Aajolofok Bk A4 Aad] HlEL
2pqoluE A ofz} FoA SAigo] Aagl ofxfel Hlg

2pgAal ol o 207x03) 6

PP+ 2pq (372 o) 077+20.7%03) 13 T

129



(iii) 999 HE Uil ExHaa)et g4 oz Aa) Atelof
A gjolid ofe|7 AW (aa) S HEhd &5 aax Aa — Aa,

Aa, aa, aa® —O]T:}_

(iv) mebd #2405 OhE detde old dxHaa)et A4 o4

(Aa) AlolelH ool Eold f o] ofolrt 0 (ZHY) EHEE:
6 1_3
1372713

07 . thollA Aea 2 7o) ulgo] 0.750|m2 Z-eu
o] 14 2o s 4 Falolth 1y @ Oret Az
Ak 2 2 ol gdoln, A% M B Yigarel,

webq At A%l dha) Q4olct,

BEYl| L A MEE p, A9 MRS geku st Hew)
B AIATAY, ATA)Q] Hl&-2 p*+2pg=1—g It} wbA
AL 1-¢)=1-(0.3’=0.910]7, ©OL (1—¢)=1—

(0.8 =0.36°Ic}, wabd @ ©2] F2 1.5k} A},

a4 2 e vlg ¢ _1
= CUIN o] AARI Ao HE 20 30
pHg=10]28 A I (p)= 0.6, A2 HIE(g)= 0.40]c},

08 == ame X duAel ot folch, 44 chawaz
(A) =S p, A= A0 o aa) HES g2 oh 4=

AL KXY O] HIE ¢, 25 Al ofH(XTXY)9) e
g*olch, A= Amol WA= 100089 10092 w2 veht

(100 _ Uz
1000 = O-1oIth WA=

A= A YA st Qlol® HE Ajnjo] LA g,
PR A A SR 274 Slofol 4% el ekt
B2 o2 10007 25 Al o2k9] 9= 1000 % ¢*=10('3)

B2 A% A YR )

0.0 o

A A A-a\_/a A a A a a

A AA A A Xa a

@ XX a 4
@ © G)

{H AZBE &
A2taTt g S
OfiCh = S0

R a0l YIEL 215t
oln 9mMzt Aol BIEL
A SIOICE = R} AJEH

[Nt ]

2} Ao 932t a
It 2ar9)2 HTHEQ
Ch—p Y 2E

RS ECE IRy EE T
oJfonE @& Eaolol)

sEerll L ©2 A Adoleh, Al Ado] Uofuts] At
ol A AdkAYR 07} 0F S el
FashAl e elgket.

©. @0 o) chfRt Ak TR ag) AR} A=
cuz @2 FAYR fAAEC] Mol $HH Bl f
A gl ofat fARES] WEk W] 277 A ) &
ofite,

At azt AEA WS

EI\'

11 o 539 AR Aase] & 2
A WIS} A2 WESE, oAS S04 2B ol
AE2] WEE Lehd Floltt,

siEel) 1, BTN $48 $5o] dolut faxEo] W
shglome mxlghe W Altto] okt

c. AMHOE AR 277 A48T G FE ot
FAAES ekt 2A) Uehtaz 2que] SRS B
St Ko7k 27 ek, (he] fAAEL PR A, a2
THET, (P a2 TYHBR (1P SANEL (huct B
et 9 At

U\l -_—

2 %7 BE AN 57} FA) At T S0 TRyl
Pt fAAEo] WBHE Aol HE A SR04 A

off 2t FAiARE o] Heke ofof sfdetct,

CEEED JHR 27t ZastHM ST B5(ts R 21ho|(7h Yo
Lt CHERTXt BI=7} S,

A 71E i
Al 2o oot SHIN SE(Es Fof ol oRIREA el |
WslE D5 70| M2S B2 b

/UMY 25(Hs 5ahol| ofst HRIRTR} Bl=o| Hant 27 M 0%
]

St 740

TH| 4-0f Aot CHERFXL HI=o| tHRE Mast B2 50 %

13 @. @ Gh A olglel ola) i
ofUbdA]  Aivte] fAAEe] Aol fAA BEolc
@, ® (b= Szt Aol o3 cfglgaz Blest vishe £
A7 Sgolc, Aolut AR olaf kel 2717 345
ZolSTA Alote Anke] §AIA1Ee] AL Weel AAE
3} b e ks S s st

sl @ §34 B50] Uofuby] Sl of | HEtoR
ol5at AHAZE 1 ste) the AARleh mulste] A4 2ol 9)
£ g FoomM SHAE s} doluof gk, ety
WA oR ARlE % A5 Aol $44 BB (Ho] o]

) opert,

SARre] wR7tk




14 . Acll o8] A2 dfaakm)7} seigena A

& Eetelold,
L, 3 Eo] S oo ns Bl 24 Aejold,
HiEell ©, @9 MEE 2719, O Aebiens C

= ol AElolct, Aol felat Walo] 4ol HEEER OR
oF ol 13} ket Bo] Al felahA Agstsict.

15 (L4 =xgEy
ALCet B Det
Q0117 7F Q01177
7rz} 7}77}E 7}1} 7}71}E

@@vc K/
D@'

Z]E]X-I 72|

=
s
L
.

28EH BO B3t — AZRE @2 £3f BRRE ©9 B3t &AM
ofLtct
Gt

©2

o]
1]

D>Hu
Corlr

OIRHAHI 7} 712} T1EE = (2 Colct,
ARPAI7F 712} 71 EE = ©2 Dolct

[eXez]
o
o0
o

os]
|

. A% §1THAL 714 ke ©& Colet

L. A% BE AR T2 Folnz faxEe] AR gt 44
o= Aejelo} gl

©. ©2 Bet §918HA7} 714 7Pke Dolet, B Aeld 27
= ols AzyE Balt 2olx, DO)E A4 Aoz )
B Altto] 52 Helulux 255t Aol

16 1. A~Gi 5% ¢ 4EFozye 258 w25l
L. A9} B A= the Anto]m A1 Eo] A= thert,
siZe|| . 12]o) of Lol Qi £ gel A% G Aololi
Ael7t 7PgolE ek A Az dofitr] whgo] A

4] 520] Qi Ajeo] Holt 4= ik,

Forg vial ale] 320E~321 %
O &M @ A3 7| © AL 7| (4 JPNEIES
@ AN 6O &7| @ oot O oA
O 38 =4 O dxs= @ ol ® XA MEd
@XM @IE GOSAEY 0 @S
Hol @@ @ HEsHM @ S3M =S
QHE @INK SHE DI B A

302%~325%
01® 012® 03® 0L46® 05@ 066
07® 08 09 10® 11® 1200D
LACHC 13@ 143 15&idEx 1654

01 @ Uhi= BEAH 374, (P mmsiysbe 54
AP 712, (chis BRIk SAoltt,
@ et 220 74 4ol Az WA wole] Rl wet
elo] mofo] thE ko R AT, ol (ot 2L A
2A|ejaba] 70 g

@ Atrel kAol archel Az 7
saba] Pt A 7|900] e ARE Tl
© 2 S ol o] A Aol A8
20 B 2ALO e Bafsle] S} At

w22l @ (B vlasisshy S7olw, mehe] Mshe 5
o] 5719 ool

& v 5

02 3%
(=]

=8 24

BetCe 67, Bt D=

4712] ofo| Ao Tef A

AN (B ¢ El® D F

B[5 N8 c

cl4|@

D[ 6 [(@] 4 E

E[5][6[7]5 F

EX®)| 3[4 4 | CeotE= 771, Cet
WV BL g71e] ool

gF%DErEQE F&Det gl pos fiq

ACF SQoInpAITE TR 7Rk -

-, Fob 4197} 714 717k DE Alelsta Fot 2 of)

wAbo] 47 7V B AR ES AojmE @2 Aol

L. Col B A2 the AEgolos Al om Aejuo] o,
Hi=el | o, Be} Ci 6719 ofuliito] 245 Bet D 47)

o] ofulieito] 2}, weba B Diith Cot iwAt o 7t

2t

03 . Gholxl A5 exol 28, mejWi Bx 7
T

3} go] el B4 7)ol

©. 259 Aol 7] djole] BT o] Bt 184 1el}
Qlek. ol 2579k Aol oprtulsh 254 Welg AT 9)

| 5% ArsEany A5s9ee R,

V. 429 Tlstet ohetd

131



132

HEel | L (P B4 slgelnE wlwsliata FAo),
(Lhis Hag2e) W) 27] wjole] §AMIS Lhehdl 1o 3
sparayala F7 ot

04 - taaAa Hbbs wetejobrt 212 whishs 11oi(7h
o4 Aol frefabA Ahgstel Al Aeect weti Hb'2
71 Age] Bl dretelolr) whAlekA] ok x|ofurt wete)
o} A WA Ao e
L. (hollA §x0] Hb Hb el Aleto] 44%0] Hb'Hb®
ol Afghmr} Bon g thglga Hb® Blest thed A Hb®
o Wzt et

siel v A o) s Hb'e) vt (hact (b
ol wrom wekelo} uha Wl (PHRE} (LPA v,

05 . 34 (held Eaiulolsh dojut a4l A T
A7 A WSl om, 1 Ax Heke] AAE Afolo]
ol7} tpettet,

©. 21 (hellAle Suolt dojgom, 7y (hoH @
AL el thek AF Alelo] Qojitt Eeliolet Aol
HeEle m Aeke] §AHAES Maki 7] adlolct

w2l L 3 () o)F BAA WA Al B Hlgol %
Zpetion 3y (ol AT AAgElo] FAA A Al
 B7H Aol frefat ko] it

06 (L3) =dEN
. EEERE z2 Wl 2 wp
e AA) (Aa) (@aa)
8.2 Hich 220012 19002 900r2
Rf£ Mich 440012 380012 18002l

. [22 HCH] CHYQRe

Z 4500 %2 =1000

[ ChelQxizt Ao BT :WZO.GB
th2l 9zt g0l BIE :%ﬁ%xz):o.%
o [AFE MIEH] SRRl 2 41000 X 2 = 2000

[ cH2lRzt A2l Bl :w:&%
th2l 9zt g0l BIE :WZOJW

v, R Alehet Ak Aol 2 At RG] uhe A
0] Hlgo] AT Zonz AR A9 HIEE A2 2,
£, A Aol FE A I ARG fHR5E 242} Aol

B2 o] 5 AR AololA] Blofubs Aol 3 aa)d BHE

%%o]r:]—. (AaxAa — AA, Aa, Aa, aa)

e 1, R Ao} A AldhellA] et Ao) v

= 0.6301%, e84} a0l HlE 0.370]c}, Tt Ao
A Aol AN O] B &S 0,442 (0.63F0] ohth,
web o] Jgke §204 W Aelel 97 okt

07 . 44 Ao NS p, did4204 ad) HIES get
5 e Keke) A9 fAHREo] aal A ulgE ¢'=
FoE=0.160122 p=0.60]2, g 1—gol=2 g=0.40]ck

o] ¢ fHRgo] AAQI ZHA9] Bl&-2 p*=0.360]3L, Aa?l
HA9] ¥lE2 2pg=0.48°tt. @EH 7} H AEE @+
360, @<= 480°|ct. w2k @ —@=120°].

iRl . (ZDollA fdAEol AAR] ZHAIS) H1EL- 0.36
2 (0.6)2 2}, whebA (7D Meke W Jghoct, (WhefA
ARl AAQ /HA|9) B8 0.482 (0.66)°2F 24| gt
whbA (L) ek W fo] oy,
L (360 x2)+480

=, el eheigas Ae) e 60X 21EA80 g gop
(Lol TSzt Ao HlEs W:omom

whebA tidRE Ao Hie= (ZhEeE (WhellA] ok

08 (L1 =ngs
A¥ol 81E710Y W 24 2 THI9) Blgo| 10182
A Hen g thysadziolct
A%l RIETH.5 of
b1 N 3|A8 2 7H|2] B]8O] 0.5
S BCr302 3| 2(A)0]
05 4, BeM 8AM0 ¢
A golc
0 05 1
Arol iz

L. AS] 7 A%O] Mo 2efel FelAl A ()7}
2 A" MRSl S B A v (5 +2p0)=

2
(5) +2(2x5)= ol saagel AL AR vige
4

3 3 3

2pg=2(5 x5 |=-coImR B B A F WS FH4

o] AA*olt},

HEEL7| 1 0, AR ARe) Hles) 0.5 ) S = AR
o] ul&o] 0,52t A0 G o] AA™Y wf 34 o) 1}
ehdet, wfebd A A% tjs) $-Adolct,

v, A*] HIE(g)7 212 0.1, 0.3, 0.591 Al ekoll A 2z Jke]
Ao 7 A vl 212} 0.01, 0.09, 0.250] 22 He

g
8 B AR e B cstel g 0.350],




09 1. 44 27k 941 HRsekERRf AR Aol 407, e
A HHE (e 47 )0] 60714 Bofglom R kel

R Al Mme 12 =04, YR A a2 WEE
O =060l

L ke el Al vy BX2E2_ A0
2] Wt (g)= 24281552) =20 —0.60lct,

o, AR A%t ad BizrE AlthE Asslie Halrh dofut

A grong o] Heke W gtolrt,

10 . X7h 2Hgste] 54 3] dhat A7 vEst Z7h19

oBg gl fat B 4 A NES FAA7IE 3
o1 el Xof sfgict,

HEel| L X7t Agstel 3o
B8 Xt fAEe] §g £k
. wg wiste] et 2ol 2 AL el ffabr] wE
off 3 A sk FolAl o Al Aeo] elojd
ok, webd 3 wstel oie AR 23 Seie) Aol el A
B(X)o] 03 elo R eF

2 7iA| vler} Wl o

11 L. 8400l A4k ofwl el % AL oz o)
slo] Al2e Pee WAk mE ofw HedlH 23 A}
wol#] o N2e ke WA u) e FAA Bt
Qofyet, AL IRe ol A O] §axE0] )% 1 O
3} erepAlA) g felo] iy,
£ ol 2 o Ae) yies (X212
1-0.6=0.40]c}, ol 1F3e] Aol A4J8t ek ©
del ko] Elgiena s vl WA w0
Aol $-750] aagl A7} ol SHEL (0.4)'=0.160Ick,
2t -1, O]F o LS w
wEwl) . ofF A Geld Ae] Wy UOXEE

frAde] AA

=0.6, a2

=

i

A=

rlo
mE‘.

=0.5, 28] ¥IE(g)= 1—p=0.50]ch, 1)
2l AR o] 0 =0.20]5 (0,575 A g mhebA

o A QL 4% BY Aeol 91 e

12 A= Ed4o], Be A4 A9, Ce #2414 2%, D= &

HA 550 myolth, (i ol Arkute] MR F Awte)
7AEBo] Alols AolEE fA4 55, (Hi Adtel gd
43 Y sgel sbigens B, (h A o

SR LECECLE

pul

G2 559 ofolet,

:(

13

o}
o}

R

Sots1olo] ofsh B2t CZOl

7. A2)4] Zel7t ol F FHIH Aol

L. AE 7 Antelx] BEw CEL 217

l‘E
o -
2
L
::.‘
oZ
™

.‘3:_
E N
0|1, o5 ol Hottl 212 A1l Helo] oft aom
sewwl) ©, BeCh AAHOR Aelg A2 fE Foluz
o 5o] Wilstol A4} o] i S $e 4= girt,

14 . A~D& A2 b2 BETo|nz YAH o= AeH o

gl

L. A7} Ho® o33t 3 Bo| 25317} dojyfona x)24
Aol B F2sj] 3L & floltt,

B2 ©, Co DE A& o Folng C2RE D7} 23}

2 ] AR Heprh Aottt

15 2423518 27l t= DNA 97] Aol g
of ofulieat M Aol 342 oeldo] FF 2YORRE £
afgt Flo|nz AT} Het

i 72l At Rjo] L= ofo|=bel Hig0| 7R =7 | mhZ0|ct,

M 7IE Hj =
Jht2letn Mo, O 2HE 27 M B2 100 %
Jh2let £ Ee 50 %

16 2ol 3 1outelo|nz 2] Warel gy 34l 5
S 207Kolct, o1F s AA AQ) 4 47l B thf A

A A2] M) SE=0.201ck, utebd g

(q)L 0.8°]t},

SIEEED CHRISEAF AQ| BIE(p)7t 0.20|22 RS a2l Hl(g)
£ 0.80ICh Rk MicHoll A A4 Shmo|7} LIEKS &1E2 ¢°0|2& (0.8)
=0.640]|ct, wf2tA 4000t2] SolA S =0 |= 0.64 X 400=256(0}
2)oict,

A} ag] Hie

i 71E B
1M mo|o] 4R 40t Bo| IES BE RA| M 42 100%
14 0[] R 48t RA| £ 50%

133



17 3ei3e Qe Wek Aololi ek 7kt el
oF 2] gl Tk Afolollis et ke HekEe] melolt,
EEEED A-B, F-G Alo[ollidz 2i2h w7t 7kssix|gl, A-G At
OlollM= MAM 22| 7t LojLt w7t E7FssIct,

A 7iE i
A=B.F~G MololH mHi7} 7153t 22l A—G AjOlolM A4axy |
o} Qofsirte 1S 25 B Mas 32 100%
A=B, =G AOo|d mi7} 7H58t 243k, A=G Aolojd A8E! |
2217} UOPITHS 2 5 3 J1RIR B MEE 22 °

S Aa] ;\3 _E,_aﬂ 326%~327%
01@ 02@ 03® 046G 050 06®
01 (33) =xsy
AA® AA

ol il

- S = .

21 AA AFA* bR AA -

3 ® o ® A*A

008 3103

<X > <X9 ©>

(LHol UAY RIETH 2 29 (LH7HUAYSIR] b 21

< A*o (Lho] Y BIE T} £2 R[A(@)0lME RO Q2l3HAl 2123101 2191
AEIEICE = A*S 711 ARZIQ) BIS2 (L7t ekEstA] Ot 2104(@) R (Lh
0| Al B1E 7 =0 2|03((9)0lIAM =LCf.

o (D71 &HRE512] Ob= 219 (O)0llAlE QAMRIR{0l LH2 2174 Z42240] (717 LIEF
Ul ke AA(@)7H 7K &3 (7H7H kst LiEtke A AR(®)7H 3 cre,
(TH7HAJSHII LIERE= A*AS(©)7F 71 Sk (Lhe) Al BIZ 7F &= 2]9f0)
OolME xzksiol AAY @)% ATAY(@)Q! Q7 471 11 ©ollMBLE

£

Mex| £
. AE 7H ALo] (el tih A vhekdich, A
XK, 7R o] AARI AR M= QR ©oflA ¥,

LI

.
(©) A Aol ofs) Gt ©elq A*) 7k Az thee,

©. A% Yt ©ur Qold 2, oL Ot ol AT

£ 7V AL N Selstel <4l Aeo] Slofity] ufole
sizel| 0, A% Wt Q1 @elld] 08 A'E 74

Aol (hel e AgS Lehuict,

L. f2ge] AAT®)Q] AR Mt @Rt ©eolA st

03
Met| 24
1 1 1 1 1
Wiy Oz By Hp By

(i) A= Aol A (S Bt 71 G709t g2lo] the eghA
2350 W] A} 27 ko r e B B(A)o) 1kl 5
@)l sl $-Adolar, 71 E7HB)7F &2 E7i(b)oll sl -/dolct,
(i) A AljolA] 2o SAClBhE tebal & S70] H]&

34

(i) webd Rm F 2 2.7 G dR(O)9) fAaREe
X*X? Bbolx, 3|4 & 71 27 5319) f449 XAY -Bb
o|t}, & 5000m2|9t A = PojA] A9 Hl
£2 p, ad) V=S ¢ekT ShE, wdhd B (XX A
4= 5000¢°=320001 22 ¢g=0.8°]1L, p=1—0.8=0.20|c},
(iv) Polld BO| HIZ=E p’, be] HIEE ¢'2ka 3P, AL Ul
$719] A 4= 5000¢"*=12500]|2% ¢'=0.5, p'=1—
0.5=0.5¢]c},

(v) @9 43S XAX Bbo| B2 & 7o) 49 oA 2
20] ghdl (XX 71A]7] Y Qo)) 0] AR}
o] X Yot X*Y F X*Yolojof 5h, o] &L g=0.80|ch,

(vi) mbA Apo] ghdl & (XX Y FE2 0.8 %

v
S
S
S

=
-
o
U
-
oX

1
4
(XX x XY — XAX XY, XoX?, XaY):%om, u

7N Aole] A, Aol A2 E7l(bb)E 7HA7] flsid= 11 e

7 4=#9] G4 o] BBS Bb % Bbolojok 5h, o] SHg2

2" 050 2 ol o
P ropd 0251050 301 e Al A @
(bb)9) 2 Z x 1 (Bbx Bb — BB, Bb, Bb, bb) = oItk
(vii) +3}312} 3}= SFE-2 %x %:%o]q.

[¢)
— 7Hx| Zte] HO|S A7 |= Eelofl= S| S0| Tk
7 st o) e 2717k Bols
YRR BLESL she Sloltt, = 0




. SR BEolgt e, AR AR Sak 2 HA R HoLt
15 5 A3} Al Qa4 AR W=7} Bl dAto

o SHAFO.
2, 9] F77h A w2 dofurl, 2 HEoll e

awjo} A &3} ol
HiEel| L, A 7ke] ol S WAIAYNE Al slel

Eoduo]7} et

LR BEE AT Aolel A AR ofF Fo. I8
FAA] BRI Lo Al NEsh ek Aol
o} @ wialol ojs) Mol 277k oSl gl g

A7 ek B fA12 B 5 W wolt)

A FH8k 7Rs40] Wobglek, soric
SELEDEERERENEEEE 1Y
A7 AR F3F 37] Sele b sk o
R 7L g ashsict,

L. 5A7h BAE ol Wx9] golrt welsiAt REele
ot sy, Wb 21k 27] B2l A v gl we
(Wi 527 BAE7] Aol e A7) Rejop 2 A7) )
A Hlgo] 47t e (his HAI7E BAE Folk, (Pl
(h= wshE AL wo] FRof W R G| ojs) xjel Al
ajo] 2-851917] whol,
©. SAZHRAERA $7F 7] e AR Blgo) sl s
27+ 27) RS e sh diele A vlmsh prasiole,
HiEel| o, 5A)7h BAEEA e XS T e B
2] 27)7} 2 Qg 2 Ao R hrolfons 15} 71
o] ol

- £25 | 7| Mt
o oo I GTTAAAC
o 1 GTGAAAG—> A% 27h 3ol
Ny I GTGDAGE —> A%t 371 2]
zj2)d 2|

12t T= SAzkel Q7] AMP0| 2717t 2f0| Lir|ak T of TS QA2 17| MY

T T

O] 3717t 20| \LHZ}_’ 1l %§}7f mel %§H§-‘_Ef L}%\_Oﬂ 0'01\»}[}‘
Meyx| 24
AL T 237} Mo #3hc) HA] dojigty, Lol

CPEEEEEELRLELEELET Y
X, TSHIL AololA] eholLb A2 44 2] Sl

L. 17} T o] ReEuA] AR "ol x|of #estaz
I 9] FE3h= A4 Aol osf dojytrt,
ui2el7| |, §RRRe] 7] Aol 13} T 277} o] U]
9k, 13 M2 377k 2bo] e, whpa] 12 MEct 19 /33
A7} 77H9-E 2 T o] 8317} o] b} Usko] Jojydt),
c. 19 Mo A E}E 5—01_E o] & Afolof|A] 4] FHo]
U= A2 HjojuhA]

06
x| 2
X 21 Toll A A w37} o},

— Xt MEfo] A7 LE RTXN SS(HAHX|H) SO0| LS
QILCt.
¥, Ae} Be] lwct Ae}Cel fAuA} 71,

— QTS o 4 gict,

© BetCt B4H 0= Aelsof et

oF A
=2 T

fjo

c, A~CE A2 &
Aelelo] gk,
HiEel| 1. A7} AT, Boh O g AR Hop Az
£ 5 x)olofl 4] 2l Aho] dolutr Lt A So| olte
01— 2 Oh;]_

o] A2 BoHE Acte] FAVAE & 4 girt.

]UE B_Q_]_ C\— A&MIZ% oz

E

r




136

CERER

33%%
O RHXt M= 71& 0 EztAD|s O M3t A
O DNA oZ g4 6 HEHEF M=) 0 x=3

DNA(Ri=S E2tAD|E)

THO@xEO 2M=2@L@c@n
32A0E 4(Oh—@H—OHh—@Eh—

1 #724 A4x3 7142 DNAS lgjzioz
e §44 288 717 DNAS vkt A 23t 7]gol),
(1) A%3 DNAE Zehao]=of 28 DNA £Ho] 483
RS At WE 4 9,

) il S ALUE ool Al =
Uil e it e E LR

J ARt -8 wh

2 AR} Aol 583k G2} 9)of] DNA &
B4, DNA o2 84 &3 AlZ7 Zasi,

1) Algt a4 9s) i = DNA 27+ d43H= aa

DNA 917 fsolt},

(2) %3 DNAZS =9 ih= A2t 53

o] Arg-Htt,

(3) 483 S & Al2E 298H= DNA+= DNA 24F

AR, F2 Setav|=r) ARRE

(4) DNA?] EA ¢17] HEL Qlalsle] A2 a4

a0t

HEA], AR

rr

G AER, 2 o

= ARt &

3 Zepan=i Algol 71 Ae 5o DNAR, 44 9
Aok ERHo R FAsL, 277} dot AlgelAl el
2245)7) 449, AT Qhow A7) £ 4 ik, He g
snlEt G407 Az BN G837 SARNE 4 A=
Susk= DNA uH|2 Ak}

4 4

Eayaih=s

3 A3 A8 Alo] 983 9o} giAte
A23(mh), DNA 92 842 §-83 §47k

= oAste] A3 DNAZ wh=ch(E@h), A%3 DN
iAol =datal(zh, Az DNAS 7H digare 4l

of(ch) viFel -85 S dFoR A& 4 L.

ifli_

Im i mN
T = ]

Eave] R

Loy T

of
-

M 2ol 24 337%

O x|zt @ =E Uiy O Mz 8§

o

1(1)0 (@ x (3) X 20X @2x ROM@WO

1 (1) =4 529 3 DNAL 9 A3t Ast 2},
(2), (3) B4 e Ao] ANEEM AL)e} Be] £a) UA S

UK AT 7142 Bste] BEolZnt,

014

2<1ﬁ

LKooz

7les E3f Hold JiAle e Al ARt
‘11 S AlE S A2k AR HE
@), 3 A %% ShLpC] AM e 2% ?1 AEAE T 4 3
ong A e T8 MR 22 o2 HHE vhe 5
AR, TE 22 v sheete shte] AMZR=RE o
ks 7HZ1|% IS o ]

@ Y 22 FAB FZF+ A,
e ‘3}% T ER AEE
cAE 8 Ves B8R

BRI B
U] A2 W ALE Y

gk oflolct,
e | gA 338%
= 1) 10D MBS A (L) DNA 94 §4 2 EgtAnis
31H0R@OEBXM@A@WOB OO X
= 2) 1 x|l 2 A 3(1)x (2 x 3O (4) x
(5) x (6) O (7)O (8O

-1 Ohe A DNAQP i Aate] Eetan=of Agt
iE A)ste] Qedl AR} ZelAu|EE 2= I
oli, (W& A&d 4 Zd 2o} Zefan=o] DNA 92 &4
Helsto] 23 DNAZ Bh=L 1ol

|

1)-2 drold Sela A
ehsn]Eolet,

ARk MER EASH B




1)-3 (1) Seran|=A)s Q&Y 44
s}z DNA vz AR Egc

(2) Q1&e iAo} FehavEg A5 o
Aok @l DNA ko] d7)7h Abw A
(3) O 4% AL AMGEs TR, ¥4 A3 oAt
AEG 417 317 918 BekAulET} Gl AL ARSI T
q_ O‘jﬂéﬂxﬂy]_ o) Ol:q [;HZ]——_,-,LO /\Hib‘l-fl\_ %i]:].

(4) ©2 Algre] Q14 S} =9 B4 A ol
(5. (6) (Th) TPgolte 22 Wak 7142 Besto] digae =
A1497]1, ol A28 DNA7H el

(7) olo} 2 e BShY F A BB PE 5

57 52 YEL vl 333 740 BeH,

N
N
afu
fu)
o
-
o
o
=

ok

30

el T o A A9 RS} B el URE
2%k 7)) SE-E| QT

2)-2 C2 UIS vf 812 A3 /A Aol Co 3 DNA
= A9 7t gt

=)

2)-3 (1) C= A#Z AlEet AS BA7E Folch.
(2) A9} Cx 3 DNA7} Zrom g Aol 7}
(3) @ ¥olM Bl A=A E Sg AlAS) 7ol LS vk
e,
@) @= 2 AEEn)e} 73 G} 5 o] ThHEelrl Al
ol & 34fo] 2noltt,
(5) Col AMzzofl= BollA fefie nlEZ=2]o} DNAZF QI
(6) C= 3 Al Agt Az mEEEdorE AlEst B2
E= DNAE SeioAd, diz|n 257 8= DNAS ==
A| skt
(7) CE e 714 = ZM M| ZE vfofsls whA T §3ke A
EZ(@)5 wiFshs ol 22w 7]eo] 2= ik

®) C& W= o 289 3R 7|&S T 54 7IAlE 5A

fl

|

il

dpfleng o] 7jge BF ] FEs HEske gl 2
49 2 ok

o="T A

339%~341%
o

01® 02® 03@ 046©@ 05ad 3=
06@ 07®@ 08® 09 106 116
12@ 136

01 ._5__'1_}\3 A %qu} xHZtﬂ— _],]—7(401]/%]“‘ o9 ?l’ ;ﬂxl"('q-
DNA 31 eidsto] A)ze DNAS whert,
- sHY Cr AR A2 716 BEoh 83 /At =

Qe B A AEE S 5
HEel | - SHY B: Agel Qe AMKSHE Tkt ol
Ajre] §41407} Az DNAL Alro] o the 42 o] A

3o E=91E 4= Sl

p g

02 (Z3) =xex
017] Ajo40| 3/ —
Hst T4 22 471 Mol 3'-TTA

a4 X =235 24 AG-57Q B9let 48

| _ — ] 20z 748}6'»9_;_ 047|
5'3' oh gEEdES  He= 2 2
3 ElCTTARGE 5 O 5 4ot0) 5/~ AATT
@ C-3’ock
.
Ay W
5 A
5/ [T TOGRATTC
CTTAAGENICTTAAGT]
3 71 Mist 24 DNAS) £% 7] A% 291012 olys DNAS 2t2ct
- A3t &4 X & 07 420l 5~ GAATTC-3'% $919 22 FcoR |
ojct,

C (WP =8 = DNAE shs dZA7|= gAo|mg o]
Aol AH8E Y= DNA 92 gholtk DNA 92 g4t
% DNAZQ] g4 5'—<2l4l7]|e} 3'—=0H7| Ato|o] 3¢ A%t
P& Srffsict,

1. O F91= 854 Xof 9Jsf) 29 DNA x7-9] d
Fojol Al o] 7] AEL 7R ER g7] Ado] 5'-AATTC
-3’o|t},

L. (7hi= DNA7ZF Zeje apgolng o] agof AR X= A
F @holt} 3 2579 Alg 4= DNAS EX ¢7] A4Y H

918 Q14J3}o] A2k,

HI227|

r°"

Ol&2| QMz}
gy mee T s Q8
L~ iy
oA © =
24 32 -
L
0 SN TxE U X
9 © DNA Y o
ZetAole Qe 7ARI ZepAD|E

R ESTRIPE R
L7
-

Fgolct

L @2 Aol SetavjEw, e GHAE qgEoR &
451 DNA 24b3)2 A5,

137



2, X Al o143 $AHO)7t Z3hE A2F DNAE 7}
Z)aL glo} Ao QladlS AR fHA; Y23 7S F
o) A2 B9e 2 | B Hg EHXP%‘FOIE%
HIZ7| . (b= Al DNAZEHE] ¢l
EHHL o, (he Aol Satiul=s A2
o fAet Sukan| e o] Agke flel &2 Zﬂﬂ A 7} *P
%EJE}.
., ©2 Ao DNARRE Zepd Qad f3440]1L, ©2
2] mope] Fefan|=g A Aeltt,

=ZatAn|E

2| LiiAJ0] QiCt =) F£A

aJ LHAJO] Q)1 Xict B5l G4 Z SHAISICH —p 225 QM2F7} 2123}

E|2| o2 ZetA0|ES 7%11@
12| L{AJO| Q)1 %It BaH G4 2 3HA5IR| L3IC —p 225 QM2}TF

2tA0|E2 TpRIC

3 X gals Ballalx] Baf ufz| oA 3
TAE F9RT Fﬂraw At A4 Bl Hi

HEwl) 0. % RS A2 Bein|sr s
A% BIEk7) Hws BepAn|r} gl 2S ARGt tet]
S RS AU el ln A Bo) fias A

Ftt,
. 483 AR Setan|eo] A Bl 4 S U
of A,

05 Axg=A g Sepansst =g
e A B e B Al

e Wl

ot Eror
A7t —?‘—%&.'% [|7| =20|ck.

=
bl
o
AT
oI
EJI

N
M

F5IEZ HiX|2| X—galE =aH5tod

M 712 Y=

S M1, JY 2ol 2AS Bl X—galE =alistod ZA7H £2

Ho o

M2 7| YR0j2kT AISS Z2 100%
= M1 AL EEMES 07| G20[kE A 2 60%
Bot & 42 30%

06

X Z3}BIR|QFY Z3} Bi2|0)]
M 28 ZLrh = X YO
2.& LiAo| gict — Z2A0)
C7t £QJ&|2| OFS CH2f7O|CH

[a[5=]
ol=

25 24
X E3} ojRIHY Z3 ehRlollAd
2F JHZ ML = XY
o 25 LIAO] QICt = 2H2EE]
2] Or2 ZatA0|E 7 £QIE|9ICE

B= ZHIE g4

>
rr
it

)
)

)

é}AHx-“ Y Eo} HHx|

o X1I7} HHXI SPH X 23 Hix|

X E3} BR[040} 232 FAZICE = X0l LiAJO] 91T,
Yoﬁ% LH/go)oﬂ:r_’xH 3 %EV‘U\CﬂEO'Elo*Ef

L. C A X7h Z3HE oA SR, Yot

£ WiRle A FAsHA] Stk weba] Ci Yol that e

24 grom Xo} Y7} it sahel fxolla] AEstx) ekt
sae|| N, AR Sehanlest mols 9 Hek oAk

A XY % & 71lolek Ul eR .z Xolz Aol

9Lt Yolis ul4de] gii= C7 8 gk dagoltt,

©. Ci Yol ot WS 24 sroms §a% s A

Y Ul A el AelEigict

rlo

DNA DNA #8i4:90 °C~95 °C& DNAE 71510 ol%
g (Lr@g Z] S MRS 110) Chol JiClo 2 Basict

I ]I—> uarowm
= j f I,
DN

zatoof Bk 50 °C~65 °CollA A 342k 72 °CollA DNA &
Z2o|of7h Ch 7HEkol| WS sF 3 40| ofsh 28 DNA 7Heol] 4
B0 2.2 DNA 7itlo] 34eict

. UDolA= @2 718l i+ 7h DNA Afo]o] =4 Ahs &
o] o] 7} & T 7o 2 2ejst= DNA #/do] dojdry,
. 28 73 7ieo] o]zt A3t & (thellA DNA

o :g@ﬂ 4’811 T3 7Hea ARAR Zheo] S E A
DNA7Z} EA €,




H227| 1 L. PCR I = DNAE #AA71= (7)) Tol|A]
o] =7} 71 =tk

08 (X%
<>JH]:+_
o - o

A HAME 2, Y AMME

25| 24

o X7 &4

- 0= - 3 E
Q EERE RHE 8 X[
I—R Az

8
- Py - A g 29

2 =
7H C L E=TV RS HH°F Rfoll o145
W22 718 g

Aol 272, A2t DNAS 94 A 27 e,

7. CZ wHs v Ao] AHE #jz} Bo] %18 Wajr} o] gEgle
o2 A9 Col & DNAQ] §4 AH 7+

L. CE WhEt b 28 dxjo] AAE 88 o] 43}
%o Z-EH T,

s2er|l v, Ce vEZE=ol DNAS nEZEopt A
Sh= A2 (S U2 b)e AlEs BRERE Seukgit)

.—‘1

373} 7]

rr

09

o}
o}

=5 24

Lizte| shoje g %XO]Z]H]i shojez
A

sHAf0] y0ICk R sliA10] 27,0|Ct ﬁ

o

A4 \Hﬂ \\ g /

& HA & 04

2% oln

=R

P R ER
go]xlo]_B =g

8310 B2 XS BA31] $I5 apgoln
X 2R e QAL lol,

. SNE 7|4S B me IS AXA o A
A2 olgelo] AL TN = ol

bizel| o, Ak dje] slojmz o] nolw, B 5E X
o] AL Blo] Bz BAfo] 201,

10 -1 9 AES 4o wixelA sjepsiglons 22 vjop

71%0] BgEe,

L. 2 G WA Sl A2 e 5 FAsp
mefo] gl B Ao M S5 AEole)
T

2 sl 4 o 4
o A4k ujop 2ol A] HITH A1BA WA 4= glch

L

11 L. O Aesz, Aejas TAsks Axols HAS
Aok | Lagh BE Hust 5ol glo] HAg Aol A
Rl AR ARAR BT,

©. AR shbo] AlmeiE Shs AR wale] F1sste
2 ARl) BAPE Fsstct greb @he) An 2o AR A
£ Xoh faaoR Fusi,

HiEerl| N, Welo] BAES TASHE AZE B £
st 22 Wil AT Wel, B AT A o o
A} A5 gHe A Eolnz &

stLto) ME 2 BE of2] Al2H|2
2f2to2 22) Bjof 7)40| HQEICH

HIESIS 3|75+ Qs zIo|ct

CToea

'. ) E0lEQ 7
O ME X

<7r)>-> ¢

L
il

P
\ o MEY HOIE
EOIE HEQ} T HIEE E0IEQ} Urfe) E42
S22 HIE §3 7140) ZEEICT 22 L HE Ag
olct,
7. AR AlEE T Al 01 o] A2 e 7 AEE Sh

2 §3HA1717] ofeiemm 5t ol AL Afsok gt Al
2 X9} Yie AlE go] Qo] 4 o] Alolns Al §
S 918 Al AT dR Aol

©. Zohel Enke Lok A AEE §3AA TE Foln
2 ErkEol 740 B4E 1w At

Bl L, oA EvhE Alme} 24 AIES §34)
£ AIZ g 7)40) SHEEC W2 o] AAE Axol ot
2 QY B o] Alsk 7]%oleh, (holAle 2 AES 9o
WRlolA] wHaksto] ofel ABA|R MAAY|EE, of TAe] 27
Hlof 7140] SgEir,

13 . D 9 Ui} 28 sho] A7El AlEo] T2 Az
24 vjef 7]olet,
S A=) HES St AR uhaA)
A

SENA A AEE EE A 8 7
83 714 B8sto] 10| Ao} Hjo]
F=ch

139



140

% 7 ww 3o e wen Ty
M3 kel 2] 3z

A x|
O REXL X2 O HioF @ M|

O AM=Z

O Rz s

O A

110 @ x @B x @O
3 RTxLx=

2 QB 2ZH © LM=
4 (1) x (20O (3) x (4) X

1 09U 22 A 98 st 2o 8% A 4ugl 2
ol WSl A 3 £R Aol

(2 9 22 PAE BE FAL P9
3 LEE o] it

(3) & 22 Ple AZ 88 71ES 2Estol B =7t &

=& e 4
a1 rgo] FR2 B fZH@)9F o HiRlol A mEA 2
o] HhgTA Q] FAZ(O)E TAA T HAF Al

2 9o vlo]g}A2 DNA W2 AL
alo] A} QARE FhAfo] 4 Aol EolFto Ba QM-S

4L () ST RRE AL ol VA FAtlA o]4]5}
& o 1Y AR Hkgo] yERe 4= Jlok

(2) JA Hiob E7M|2= XE 7]EE B85t ek AA|
FET thy e AR dAbe] o]As] i Hijok=
th

(3) Hiol 7|4l EAY 2719] wllol= e dof QIAlE g8t
© B AR 2ok 4= AR A E7IM1Es Al 222
ZHE ol £ohE = = Al ST AR ol e

@) #= W S7HEE e e A Al A4l
7F AREEH, fEs Il WAL B8Rt E7IMEs BA H
of Z7| Ao Tk,

F

W
ne o

¢

M ghel 2 7%
0 S3A} HiE MSALMO) @M © oz =
O t{o}

1) x(20@) x4 x 2@ @c
Q0@ X @O 40O MYRYH O 4z

3 (1) x

T ) #3498 BEALMO)E AlE §37 7]&mt oy
2t A Az 71s T TSRt A B 7les B8stol wt
=t

@) 77 3 AEALMO)= ohE e 783 4= 71
AL o] 5 AT

(3) TE5E ot A, vhole ofehe-g Jtnt Sk e f
A2 My AEALMO)= 278 A9} ol|A] EAIE sidsk=
o Z-§-Hrt.

4) LMO+= A= 2 AAE &Jvjstal, GMO+= LMOR® ofyzt
LMOZ 1= AFou 7sa7A] i 233iet, w41
A Y S LMO9] sidsit, ol o83t B &x4
< GMOe] sfig?itt,

2 =4 BAS Rtk Alt()E 29 8BS Rajstel &
73 Al g s T Aeola, A =7 wi=al
A Az Aol(v)e BAdol w2 A Ao R 7iad A
o], Algre] doff a1 Tl s oz RHjshe ga(v)s

i
ofabHoz §83 BUS AASHES e Aot

(@) 54§41 LMO7} 53] tjio] Hlo] o] 44 7]l

S EE A Aol that Wl Bgo] 47 4= ol

4 A 38} 7149 ukE B8-S 915 SeluetellAls A7,
ok, F3F 52 A wf U7k &It 7S HalfskAu
Al e 7IA= A& WA A8 AT &2 (@)el Al
S EHskH eeto] ofd T A=A

Ho M

7hulegol B guie A

2|(©)7F 2FElojoR gict,

p




-]
S F- SRR 348E~349%

A=1) 10,0
(4) x (50

A2 2) 1 RVXMEE 7IE 2 AR RTXGR=E 30O
(2) x (3) x (4) O (5) O (8) X

RE3) 1 A: HioF E7IME, B: =X Hio} Z7IME, C: R
s E7IMZE, D: dA ES7IM=E 2B,C D
3MO (@) x (3O @) x (5)O (6) X

2Nz 87l 3MO@xEO0

Xz 4 FEX| = EOtE 2 (O RTX MzE V&
(L) == i 71 3MXx (20’0 @ x

(50O (®) x (MO

-1 G2 ol a9 X8 9% 5 ¢
2 AT ©2 FAE A FabAa i -
Ao 7Ks 3t plZolth, @€ B AZRHO)9 PHE@) &
T A AL, YA At BT 0T A,

o
x &®
o oot
° T
o
o fu
g

(

1

1)-2 ) 35el4 B GZ(@)oh QHR(©)E iz §

AA HE AEE TE7] Sl Al 5 71E0] Z8E I

1)-3 () 4% AZ@)% B 92H@)% ge) 550] 4n
Q1 HAeIA] WA AR, A B SEk B YIT
W % A7} me,

() 1% AIZ@)s B Y79t A2 E $3HAIA THE o]
2 ¢4 DNA® ohje} B 9270) DNAE 744 58 %
ABRe QHIEY] B4 FAS AISHE B P70 E4E ®

N

7 UEhdn}, meEbA GAIE2(©)2F 3 AlZ(©)ll 242 EAs)
= DNAO| A7 7 e Az tadh

(3) D ¥olA B8 A= 5 7I&2 EvkE Al 4=t
MIEZE SAA ErpEe fAke] E4& T 2 ZufES v
E& Hol= Z-8dh

@) G 22 FAIE e W FF AlEE s gske HAolA =
A e 7o) EgE

=
]
(]
%
1o
afa
2
3
K
>
i
2
o
2

&= DNA &RHIE olgste] =] L3t 74 A9
woll 23 ¥ Welal, 304 719ks DNACA ool 9l

L HoS et i A2 DNAR sk Wholct,

2)-3 () Hpolgae A A4S 24 & Alxs =Y
Sk DNA 2442 AR 1k,
(2) BAk= A AR jlojM Argol Y= Zlojng 4
AR AR e m e FERIt
(3) "ol &g Aske & AlZe &R Zle AMslER
LA A thA] F=Ystof e S AR whEo] LojuA] =t
(4) HpelEfiollis AR FAAPE 2ot of Qlen R wpo]2j At
e T AlEe A FARE 7RI,
(5) &AL Aol A T4 Aol =9 A A s
1 2haje] Aol A=t
(6) o] YHoR A5 e T4 AREAE, AYAAE
A D 20| B2 AR Aol A A ET,

3)-1 Ae At dAte] 4o A ujotolA dojx]=
ot 714 320]aL, B A 2] 3hg 73 dAlof of4fsto] wk
< Hiotell A dojxl= EA| ol Z7]A1Eolth, C= 4d1e] AA|
ES GEIMA UEE = s 71412, D HEY
o} Zpofl Al dojAl= A 7141320

3)-2 B A 82 ABe et gazon FUsinz
W] A% yhgo] dojubx] ghm, Co} D= Bte] HEE g
SPEE We] AR ko] ol gk, wiHe] Ak ol
At AR 2 FUSHA GoBE FatelA o]0 v vl

o A% o] ol 4+ girt.

3)-3 (D) "o} Z7HZE(A)= QA|9] BE A2 Bajst 4=
Act
(2) BA| vjo} E7|HEB)= AT 7S E-83to] AA|Ee]
S 53l o] o] A5k & ufjokst uljol = ELE whEo XL,
(3) EA uljo} Z7|MZB)= AME] e AF3E ALl 44
o2 BAFHZ 0|2 A2 WAPAZ A4S 7t BA} TS
ah 4= Qlrk,
(4) F= 95 Z7HZEC)E AHZREE BEREZ 3o
2no|t},
(5) A Z7IHZD)= B31E 4= Q= AE] F77} AlgHA o]
|4 B4 Alzzak B8t 4= Qluh= A7) Qi)
(6) F= W5 Z7IAIZC)2 Al E7IH%ED)E= BF 22l
AHZE o182 Yy 521291 BA|7F IAYEIA] ek, v
o Z7|HIZ(A)L}F BA ol Z7|HEB)E LA <l wiots
sYA7I R Ay S8 20] BA 7} kgt




142

4)-1 S04 AY ABAE A B8t 71eS Bl 42
& fAAE 7HIA B ABAl R §H4 AZL EYE 2ax
ORe EnhEsL g% W AR Aol

4)-2 (7h IHeM= K2 AS ESRan|=of ddsto] A
%% DNAE TH=s §34 29} 71&0] -85t (W)
gollMl= Azt DNAZF =i 2 ek Al2E 7ot Adefe] vl
AoflA] HijeFste] ofR AlE= WA EE 22 vl 7]so] B8

SR

4)-3 (1) A4 Ax F24 X §2749] 2aS etz A
7 melE REX| e BulRolh: 4 X7 AHER e
ok, wehA ©] A 4 XO| e 27| o BulEs)
2 mupERTt Ao},

@ 1) el a2 AZ g1 Setan] =S 215 v 7
& A7 ARGEn, 4 Aot Zetan|Eg SR AZAZ
ul DNA 912 47} g},

(3) 7 2gollA Sepauls A2k Ao AxHE o] A A
E2 EQEEE DNA W2 AR},

@) 1) Tl a7k Aot Zefan| s 7k F50) A5 &
42 Zejof o U] ¢7) A Ho] Ao Ho] DNA 42
F o] ofs A,

(5), (6) (LD ol A Hz3 DNAZF =l 92 Hgk Az
dopElo] ofel AlBR Aetu g o] Igol A AXE Bdo] Yol
e,

(1) oA 4B ARe 324 AS 7B a2 LMOGHHA ¥
g A gt

-

o 350%~353%
01® 023 03 s &= 04 @ 05®
06 @ 07 s &A= 08 ® 09 @ 10®
"mMe® 12@ 130 146 156G 1635
F e

01 . ) gelA B d=ZHQ)et AZO©)E $34A
HE Al WE7] A8l AlEZ g3t 7lee] 2E-Erh

L. @2 Fol Fe& FUst] ¥ B H=z7=2, 4719 B ¥
o= 54T I 270l 2dshs FAIE AR

C. YAIEZO©) FF AlEe B o] HigTE o, Al
iAol A LS R uljofo] 7hs 3ttt

o
N
{a] =]
o=
HO
g
gl
1z

=] [S—3 o
2FE+ O ’#% ¥
i 7 T o il
v X
M85 ODJ[ [* (1]
héG 3 ©
< o) (L)
QUAlol € S QIAlo] £lz| Ot S
QAISHOA9| L2 hCG 7t L2 hCGt
220) £01Q)ct Q)5 uHok LIEFIT Qo LIEFLICE

< 3 @< (THOIMOE hCGH B3fsH ollAl €7t ListLbz) stet = (o) o]
QJAISF OYAJOYIAOF LEFICE

< ©2] Tl (THet (LholIA 2E LIEIICE = QA 018(2%0] hCG Z3} of
£)2} AFmigio| 3t @) 7t Hafstol LRIt

1. @+ o9 2o 23 hCGeF 2FsE=E hCGet &
ojxor Aoske T F2 FAlol

L. @9 w25 hCG7} ZetEo] @ hCG7F 2t 73
Sofet yehdth, webs @9 us YAl oAt yeRt
™, (7he Yalel | 7otk

2| v, O te 71ES hCG JA(@)7F 23ste]
Ehbs A0R, (Whollxet o] falo] E#] ot 2o hCG
7t A ¢ 7ol vEhdth hCG7F @< ket ¢
gt Yeht= wl= @0l

M 712 Y=
A SIRIRE AT, MRS 27 MEs ER 100 %
B UXSE ML FEDE 27| METH ER 50 %

04 - 447 Qo) AxgE DNAE 714 violix @5 3
o] = Alzzoll ARIAA &= A7 O A skER @
= DNA 24| = ARGk

HEY7[1 v, @ o Zhke] AAlES]
oug Ao LA gh=th
c, o] R A& IS AR XOF AgE s diides
gl @2 XoAu X o 25 Hjlshe Aol

=5 Alaze] == 9L

05 v. (th= DNAOJA oi}o] Q= RS ehfnz 44
2} 749lolch, G-} 7H9)= Agt G4kt 38402 DNAO




A sk 1912 Ak

289 4 ek,

e, (EhellA Al Xofl 74 1+
oA &3 vl Aol

HE11 . Ohe A AP 23 DNA 2dkE &
ApelA| 23 Fofshz A FAF Al=mol, A9 fAAF A=e
(©hol=

ooz 7ix3 DNA

it

o
RS

4
rr

AAE EYetne X sl

06 (33) =r =
HMIZS ARSI Qe A43H O] B0 2550
Q& 0fs 274 Eo|C}, QIS 493l 27IMIZOICk,
A B
SEE . .
e \ \ :
| =— ( 2% ) "
X/ Ny /
AN
L, A9 B W5 E7|H|Eo| 0 R Holu]x] oke Abe| HHZI °l
A 25t A 2704 EXS 2Rl Nz Bl 4
ek,
HIZ27| 1 71, §% s S7AZA)E SR} 2HA19] AN EE

ol g5t wol AR whgo] Uojubx] ei=tt,

L HE W Z/EA)E QA TSR Rt E
=2 2 4 QlXe A Z7IAEB)E 28k 4 ol A
20| £77} AgHHoltt,

07 ol 271 A 27] viole] Zu(afhz)o] ol £
Sh= UM FofelE FE3le] T A0, vloh E7|M|2E0 T,
O} 57 |HIZ, ‘LA 01 HiOLS S/MAIO} sto Mg 23

Mol ZH7E Zdsict,

i 7= &

ot E7IMZESE M1, 7ISS ZEl6t 2XdE 27 Mett 22 100 %
ot &7 I)Hli M1 HHOIS ALESHOF She 2XI7F LSTtn et A
=ot g

HioF &7 M= 2t £ B2 30%

70%

O\.l

xyw

E7|M=
Al ok 27 IMZ 2 O] Z7|M|E2 LE
IS0l 27| BoF 1+ Q212 TRAICY,

ET TTC

L. iﬂ/‘ﬂ:‘b e 7 Ao o5t vk HHOPE—‘?'—H <71

., o] EMEEs 9 Zﬂ#ﬁ& Bo} g4 o7 Folsiuz o
E7|M2E2RE o)Xl B7)E BellA| o]AshH WY AR gh
30| YojupA] gt

H2711 1, (7he BY AME S A9 §3)
o TE LB R X3 7]eo] L-gE| Y,

W] o] 4J5t

09 . Uh~(Ehe =F e B FAE £Ysol &
33 928 /P22 LMOGA 3 8ol sfgeic,
£ B4 57] SRS Belsle AT 46 8 5 8 B
& sk o 282 £ A

sEerl | U, ARe] Wl S e o Hulshe A

(Ol |
—6‘
L Afre] e S T RS ik

)

10 v, LMO: 942} 818 AEA|ZA, JYRIT}F Halo] 715
3 A& ZAo]al, GMO+= LMO# ol LMOR TH= A&

o} 3B mE BRI et (7hi GMO, (he

LMOo| 3, A 42 ¥ 94, Bl 9474 Wd 954
TxHolH,
©. GMOGHe} e LMO(hE 4o} Qi=(living) A=A
& 723k gojolnh
b2l 1. (7D GMOo
11 (Z3) 2ney
w2t
s 983 gxA1E
OGS o seivon
xixs

DNA O .%g —

=4 =. & et %er\_r
,ﬂ A
SMA M2 NEZof 2

58 e
JEn e BiLiel MIE 2 8E| 2P A2
Sofxick BHHSES 2 22 Blo} 7140 HREICt

w Al 83 SA7 A2 EE DNAS A2 w¢jsis

DNA &ub| & ARg-gi,
C. f-83 A A2E DNAS e o 444 Aj2g
7Iso] g, A2 DNAZF )l AlES ehsh A =

ufjofet ) =2 i 7] o] Z-grt,

R 0, T2 Al 9 s AlEE uiY
AR WA 4 Gl oA of S 91 108 5
e glgo] ofuel &2 Al AL ult L ubdolc)

143



144

L EH AR
g CH2|Z0f RHA B4 A

oL AR @] FeUE 4R o) Al WA 3 o
eJue] Aol HYAA G4 AS FonE A2 FHAE
7HA LMO(§ 414} g B8A)E whet 2ol

£ AL R34 Q% /HER @ §ho

i)
.
it
i)

HiEe7l| v, A FSt 714S Bestol 3 A

259 4742 BN SR A ABAE TE 5 glom
o)
P

2 @2 gavtold 4BEY S D 4

13 @ B3allol st Aakgol 2 2] ke 5% A
A& S7HAA A 2 .
® LMOE 283 9fof&e] i ik A A= =as
Ft
@ HpolL ofehEg A} 5 o1 vlol e Ro] Ak
oH ARE At o|A A 2 S 4 .
® 7I5°l4 =4 #7] sites Eofishe Al &7 29
A& Al st &7 A4 shao] =e= Eoth

27|l @ LMOE A7t Apuishd #2721 Ao 2 7o 34
2o} 22 2L HY A7 FdsH =of YA metol
Uold 7ol ot

of
el
é
i
%
.,

of
4
0,
iu

it

of ofe] BAIZ 23 Z 4 ek
<8P C: HjobE AR Hjot B/ cleh o] A
Fe 2SR THgolN 2elA) BAVE A 4 9)

o
FEAIS A sasior A Bohe LUl o H8Y

pol o

xo
=

sel| - Sy AT A BERE 1), et 5 ofe] S ol
of T TAS Wov] o=, A, 59, B 5 AR 4R
el 7]elstert,

15 1. LMOo] 930415 =Qlshe o] A Es 7142 44
A Az3k 7)40]eh, LMOS| =Qlsl §24%17) th A Aol 4
olEjo] o Ealx] Qs AlEe W ARA} R 75 A
(ECEERC

U (D FES HASH: b o] guls 3X3 7]&eltt, 8l
8748 WE 97 BRS BEshs 6 843 5 ot

©. (chis vio} Z71HIE 7]4olch, djo} Z7IA1E Tl A)
g zAo|ut 471 BEAA WX S Awshs o T8 4
qlom], QIzke] A AR 1T S Alg et

il

16 obdzrl gl S04 Az 4yl 712S viat A
o], wlol & QPN SfPHE AR WP ARAIY T} 71 o]
F& AR FA) Fofoltk, A Sl B obdle] U WELS

o=
Q3L ok, A 5L AT ) Qe Eht /NS Hahot

0
1ol S1aHE 7131 4L Rk mA) A ga) 9 obdS o)
w5p7] $Ig B0 A

o

CEED A Bslo] 17 Holot MY 2|2 MsEloR sk Uk
A 71E b
M3 Batol 17 wel 7Tt Mg Ralol 7S BF MEE Z2 | 100%
A3 Bstel o7 el FH e Relol 7Y B S ASE 22 [ 50%

3B4%

O©DNA @xstss ©ODNAGZsA O
OHUZEYHM O RIXXE  @HoF O EA
O 4 =218

355%~357%
01® 02@ 03@ 0L6® 05@ 06@
07 ® 08 ® 09® 10@ 11 sfid &=

13 st &=

01 c©. (the) &2 DNAQ ofz ol A &y 7fehe] ¢
7] Medo] Z+7F 3'~TTAA-5'9} 5’ ~-GATC-3/ 0| B& A
Zo|x] oftt, wheka (Che WE W & 7HA] AgE &47F AREE
ek,

szl 7, O OA =E9 71 97] Ado] 2zt
5 -AATT-3'¢} 3'-CTAG-5"0]2& A5 Zo]x] ¢k} u}p
2hA O ©2 A= Th2 Al Jhof osf 2 ot




L. (Zhek (h), (Whet (he 22 24 DNA—OJ FE deollA

L2 7] |7] A go] AR AHolng D AE Fmaof 9
o AdAE 4= St} wekA @+ ) T (‘%)Oﬂ sfigetch 19
Lt (7het (W= &3 DNA9] of2 weto 4] iy 71ee] o
7] Ago] grAolx] gkon g AAE 4= glrt,
02 (Z2) =2x2y
EtAan= Alzte] DNA
E o2 & -
o17) o] Agafolct MEet DNA l/ b
o 94212 Yot

O Az=3F DNAE v ) E2han|=of Qledd fAxkE shy
2 AZ2A717] §13) DNA 2 a7 AR,
@ (Pell =9d A=3 DNAE ths o DNAS #=11 A2
She Ak A2 7]Ee] EgE.
® O O 54 &7 AL FHE Y48k o 714 At ax
off ofsf] el Ueko|u= M2 AJEAQ |7] Aol 24T
® (he dydd W FAaxet dad faxs 7HER,
hE Ehan|=rt =UEA] 2 S5 digtd e &
A7E Az A 2 Eetan| =) molE tigee=RE Al
e W7] s el 2 S7) ek iR E o83l
of gkt

2L @ (e 2 28 fa FAF Hiitell Ale] <l

3 A Az3td DNAS 7R Bs A fef 848 ?J’“
5t gt} webd Phe 248 SE RelfshA| Fekez Svt A
SHel HiRjel M 2 FAIE BAYSHA et

03 ©. PCR #4ol4 DNA7} @4 wj(Il ©7) DNA %
o st 79 vheo] Aget Zefolulel 37w 54 shet
o] @719} ARAS] @71% 712 AR el emel=g A7k
ShH A A28 7FeRS A

#2711 . PCR Si3el4 DNA 44 1 @2
27k 74y or, mejolns g Fiee] AR T HA)
of 27} 7H vt webd 2 gAle]) SR 1> 1> Tol
. PCRol A stefolofis 29 Zpsiol 3247127 of
= R910] 37 el AT o] AL, FHALA Sz 19
9] 3 =t 7] Ago| Zi2F 3'-AGTCA-5¢} 3'-CCTTG-5
ol Apgel Zelolme] §7) @S 242 5'-TCAGT-3
45 -GGAAC-3’0]t},

b Aol A= AF = she A7

LIREZ #lZ3ict

%

S M= e A zsict
(th A2l Hall Uxlo]| ()¢] &g o) Alslc},
sH2|3t 7|1&0| grﬁ;]q_
(@ o] o] A% Hzfe] TS fmste] A TA7ER] WAYAIZ] F Co
Apgroll Z/FAIXI T 2|22, 2tz Az sthcy
(h) 94 717+ & C2E D7} gjojut,
Bol &1l €22,
BetDE §xxoz Salsict

\[

L, D= ARFE 23 Uxlo] £7)5}= n|EZE ol St
ooz AmkE nEFse]ol DNAE Befilett,
=, DE ks 3olA] Ao) 28 dlo] 99 e oj4jstn

2 932} 7o) BLE T, AE DL wiokshs 47} wo] of
A A QA TAZIA) BAAPNE TolA 27 vk 714
o] Bhg-slet,

Hizel| 1. Ae) 73 Ul Ge) Hg ol4jsfe] THE o}
£ DE WYA71 B2 O o] 218l B AlA Zo|},

-

05 (33) =xEy

(==

82|38} 7142 2H2510) AR} L3l Lzl 11| Ck2 72|z g
MTIMEM 255508 2 Ef 2l2%l 70|22 Qxxo2 7t

Sl LEtof] OjAlSIICY 7| ChE2 0|2 ZEe|OF7F 223

oh AT ATMZ R
= |
\a/’ @ .

L .

] e i
i XM / .

TN —

aH

izt o HA

ahel i
ounoz %Oalsrct
238 23019l § DNAL 2 212,

0lEZE20fDNAL 25 cfact

. @ TN (Do) 24 AT EFAE) B 18 o]
o Ala} B 373k 7)%0] gt
L. (D T o Ohe) 24 i sl ol YRk =

o] S AR B S Belsielth mebd o] Ble (7))
o 44 AfA|E su A0 SN, o] B tha T
o] o] Alak - WAAA (LHE WEGoBE (7het (he) o
DNAEZF

sl . (WP} (ehi (helA SelE e 212 Az o
2 58] o] ol Als) WAIXA Wtk AR ThE el
BE| A3 28 Rl 4502 O njERso) £
shmz (et (The] vlEeslol DNAL v},

VI MY B8t 7jEmt oz g 145



146

06 1. F2A)Y WeloA] 5 229 A
A

22 vjesste] gzt ARC)2 WAL 5, FHA) A
AR AN Bsled BANEYE Bl BAAE
AN Lgstel AA(C)H BAEYOBR A B, C BF §
Aoz Eolh}.

©. AR A ok Fa BE A AB)e vk Aw
A Gole)2, BE Zjpo Hald 4 gl B4 7kt ot
eh AEe 2 A% B BERS Aeistd ¢
A3 AR C)= LA 4 9]

el 1, () Sl A% Folelel 2
A M £ i 71 o] g 5 Az
P Al

$H716S B ger,

=T

2 A
FolM 235 B 2= 70} ok ® S
g3t P2 M|E El T
©)5 BENHUT HE@Z 50 G natere
DJS?iEf = M 93} 7)140] 22 o -

Ejofct

@ F9 Aol @& T & FAE WAibeh=

EoPleng @2 9 Alfelld | g2
At she Folch,

@ FlolA F=3 B "= dHAIZ(O©)5 §TAA &5 Al
(©)5 s o AlZ §37 71%0] S8

@ @ O+ 3ol T AZ©)7F S5k FA4H

SEOREE YA FAo|u 2 1 kel @} At

ok 20 @ 22 FAlolH

@ B dz= Al AAbshARE =rgo] AL A|€jofl A uleko]
o] Lo A QoA HtdE o g FAo] 7hsg PAIE(O)2}

FHAA FF AES Thro=H B2 o dd 28 s
=t
HIZ 7|

ol

el
Qo]

i<
rlr

® #FAZ©)=B

B Y=} o E(O)E 34

si2i3t 7140 Abab gz wkpsr 3 DNATHEC = 17p e
2QE|9ICt LHMIE :ma] Ct 9| DNAoIC,
o A A
sl
Az o | (g _.@ — — @
P iHH —|l_ %
gzjo| = o=
28 Lix} Q@
§7|A‘||£ X 18 AR DNA 0|EZE2(0F DNA
(1 ~> =4 Biior 271M1E (Lh

40| 3§ DNA2H%3l2] 0| 2E2)0 DNA 7h Z3#3Hct

LIzl Qeli&l 0| &

o Z7MIE X & H40| MMIZ0f|A FehEl st 959
oF 7 2lof DNA & %32t

3s|o| &

ZE2[otg TRIct = sl DNA & H4+e P31 0|E2
Tk

« Ae 19 MM DNA G DNA)7EL012] ST CL2Ch =) A& 3519 %47

01% k) ‘v],o“:}_

SH
M
c

@ X Ao A 27] DAollA B ul(uflE) ol
A8k AAF AR B Al el QWAlE Boje)e
T3 5 ujgstol R o E714 20|,
@ X& e uf Fof AMIE 1 J3]e] 73 dAjo]| o] 4s)
= IoIA B8 7]eo] 2-8-E gl
®, @ X¢] 3 DNA= AAE e Alget 442 3 DNAS}
ek, opebA XS o] Aol of4jshi W] A5
ofuA] etk (WhellA 3 DNAC] sfgst= 1
DNA9| 27] g5 A3, A yiA] S(det X)) b7} vyep
AV HEER Bl 7] g Aol

Hizel | @ Xof nEZEe]o DNAE 73 dAHZd)E
A&t Y8lo] vjEREejof DNAS} 2t whabA 9g3]e] A7
s IR A= @, ©, @At w7t yehAY @,
©of ARt w7} vrehd,

[e]
qkgol o

19 )

4 A9 ol
1IHI£ E N
v N/

st DNA
Az &

W sol AS] A 82 B 2o

A Rk= 20|22 B Yot QA|IZ(O)9] A4S B 714 .DE Aty o] 4]
3 ik o uf x|} 7)zo] B8 ik,
Hes)



HiE27|0 1. D2 A9 AN o] o)Al RS HAA|A
TERAE, SR & Alge] g T GHRF Q) E 9
o}, wiebA] D= Al 2] Ale] 350l Tl §HAE 71
B2 A9 gHH O rha),

L. D& ngZcgo} DNAE nEZC ol 46k T8l
G5 AlFg BREE seiger, g2z CEEE:
DNAE E23] 9kt

10 o ol ABAL B A 33} 7142 Bo5to] WS
A A 238 91 BAL TPk G SA44 v AR
ALMONI,

©. AR B ABAL AReIER A7 gt 3, 9

KAl QRIS A A, BHEREE B4a 4
), iAol e ofgg 1Y 5 ole] Hofell Xy &
$=lo] Q7 AT FHH ogffo oz},
eI SR

T AP = o] Al XH+ e 7 = Ee 7L

11 37 2= DollA gate] AHzo] vho|2| 4S5 ZHEA|
7], o] Hiolgaes A 544 XE HA; Ajste] =AY
+= DNA &7H &S gict,

A QFX} XE Ea} Hio|2{A DNAO| AlURHEEHSHY,

E 1= HHE
XE Hzttiol2{A0 DNAO MJ(RI=ENBICI: MEdh % 100 %
X7t =&t mixE DNAS ShECHgh Mas 42 70%
MZE DNAES gHECIIgE MEsh 839 40%

0

12 Ohe A3 714 B8sto] axje] AHE e 73
el o AJste] R Zolx, (Whiz HAjet el 4 B
gh5 012 SAgtoltt,

(71, 28t LExjol| SB[ HMZ S#S 0|AlS0] BHE HHo}RE
B o §7|A1| = 319t Ko S| j20|ct,
R 71E e
(HE 0, Exiel HAE S olAlsiof SIS0l Bixiet REiMeR |
SUsH7| if20[2tn M&Tt HS
(7h=2 A1, Bixjet RHXoR SUH| HR0RIT METH AR | 0%
(Fhet £ 42 30%

Ak wake hsAo] on], Tl F56 LMO Al 4%
e Harlzls 23S 7S 5l

LMOZ BHE AIZ2 9lxo] et oHxiNo| S23| ZEEA|
UUCDE WYt NFE B HLH0l SXZH 4 4 Uct,

AL,
9| LMOE w22 RSt MefAe| 4= Cradol ZAE 4~ Tk

MW 71E HHE

QU7 dighut MEfAOf 0|Xl= 2EAR! Fekg 2% 27| Matt 8% | 100%

IRl & & 7K 22 Mt E% 50 %
25 AA 24 358%~360%

01® 02® 03® 06® 05@ 06O

Sl ©) HhA
A X
%E}Aulc\@ : @
P © &8 c
Ui S22 l \Y l
g — @ &l ——
aces @] (@ (@
BI3E|2) SR
22 & O
N 1 e o
A~Cesyd ¢
=y | el Thas
@ =& XM FEM ZHIE SME = 1z
@) 2 24 Qx2E R4 +7H
oI’AHx-” @ |_|-|)\'|<> 7|. x| _
SHIZ (O LA Q2IE 234 g 7H
MHIﬂ ® LH)\"O Jé!
S © LA QHat ZAY Al 7H
[elNe} o TTC oo

c AL [~VOlIA 25 SHEICH = A 3 © U4 SRolCt
< BE TOI40} SI3IEICE = B 31483 © A S24zfolch
« CE T2 TOIMO eEIct = Ce (Do) 85 24 9xzfolct

Metx] 4

© Gt Al @0 B T 1014 SAlsto] 24
DA B e Vol




=

et T~NVe 257 432U AS 7, 4 © Wi
7Hle a2 Al 7H0lRR As A © WA RdAke]
ok, A © e 7= diEe @ 7RAIRlE], ARl B
£ 7= Wate] T2 7 7Hx[o| =2 B= A4 © WA
AAolar, C= @ 28f a4 frdatolet,

L T~V 3 A © Uide 7K tidet2 4784
ABE Z= ToH, T A43U AR 7 EE A4 © W
A= 7.

. Q¥ A ©o] w7 =3HE vijx| oA FA]sko] Sl A
£ FAske a2 A Aol C= AAdol ofyofof sl

>

2 ViEol},
H27|l 1. Ae A © U Al @ &el B

AR Coltt,

=)

02 (23
o

IR
R ES

gholl Zefeml = P7F ARE QLT Polls 412F A~C7F 9lo
o, A~Ci 212} 384 a~r WA Aol
(S Arg tig 9421 B: Bt 21 Ciy L S32f

< Pol| 432 X5 A23AlA Setans P'E, P 4242 YE A2A)
7 Zetanle PP 27 hegieh, X9 Vi 22 A~C $ A= o2 &
Ak Wiitoll A= SAch,

Pre QM2 X & Eabotn Pl QM2 X QLY 2 Ealstc)

« 298 &3 gPg vkl P, P¥, PYE T Hrjsle] SefanES &
A7l TAelA A& BE iS22 a~y7h A7HE wiA ol wiek
S AnE vl Zlolct,

@y A7 BIRIOIM S 2HIE SAsIoIo Lt

B A7t BiR|o| M= 2Qict

T A

SHUM| @ H7HHHR] SR B EoFEHX]  SPAME| 7 EtHHK|

y H7HBIRIOIA0F 23|12 $ASHCY

o THBHRIO) Z22HSHE CHANE Q) 4y HTFEIAI> @ HTEBHRI> B 47 BHR)
= P*2 QIS o X 7t BO| LH8ofl A/QlE|9i0n) P2 QIS o Y7+ Ao Lhg
o] AIQIE|OCt

« X9 Y7 2& 212 3IE2] 0L Pt EQUE THARE g ~p0f 2 LIS 712
I X7 22 EE P EQUE CHRI2L ¢ 9F i LiAS 710 X oI Y 7H 25
R P7F EUE CHYFL 7ol LIS 7RIk

o tiAfZ D: @@ ol Thgh Lig QloLt Boil Chigh LS Qich = RX2F Aot

Ce UHER|Q B UHHE|R| QL= =) R%42F X 7F 22 3EIQf .

ch

GT

A ©: yOlIQF Lol et = S22 CRE IMEICE =) RA12E X oY 7F 20

e

() P*oll X+= B2 jstof] AF¢J=| i,

©) WFE OFF Ol 25 X7} a3igc,

¥, @2 P, P, P} w5 w9ld gl sigdich,

P* e PR P ol TR

o, 2 ] EASke g 2AIS) 47ty W HA > a A
7} > 8 7t HiHol DR P*E wiE u) X7} Be) el 4
QEIglon], P*E vhE o) Y7h o] o] Arl=igieh

L. O ashyol HE WAL glovt po dhet e glons
P*E /b4 At Cr}raem, ©2 yolak e 7hus P
2 /b4 Cub Wi, ujehd] QoM X7h sz, O
= X9 Y7 i e

sl ©. P, P*, P*Uh m wlg tpge Pol ofs) A
~C7} B HREER a~yo] BE WAL ZHIE e @
2 8ol e A1) gkt

72 | wses | t
01% LI DNAE 27Hel B 7t
oz 2alict

Lelgl oo Tieke 422 DNA

0lo

J

@)
DNA 84 | 90 °C~95 °C

< i
zefo]o] Het| 50 °C~65 °C | 1 71ee] B2 MY YUTiol| B3k

(ch) 72°C

Agtsict,

(©) OD~(EhE WHEslo] o] L34 DNA 184S 854
2 ZZAHS 1, (W] HkgolA ALgE zejolm
1487}o]},

b
i
re
&
=

& 5(PCR)> DNAS] 54 Rig ikEzjoa
HAlsto] 22 o] DNARFE g2 AIRE qlof tigre] DNA
£ dE 7]goltt (7he 90 °C~95 °CE DNAS 713}
°o)F AlS E3L 7 7 47 9 7IH e R 25k DNA
B4 T, (W 255 50 °C~65 “C2 Wo] Zejo|n7}
o 7ol AslA she Zefolv A9t dA|, (= oF 72 °C
oAl DNA 3 fe] oJaf 53 DNA 7heto] 4JrAel A=
& 7ho] FdE= DNA 374 dAjolct,

. DNA 53 fidts 34 5/~ 3 Wgony Aee 7leg
AR (el Zetolui= DNA ¢l 7heho] 37 gk 1
floll Agsto] M= DNA 7ol 5'— 3" Wako = 344

& Q=S gt




v s 4 WE(PCR)S 18] A4Sk DNAS] £4
e 2ol SEE, uEk D)~ (hE 33] vhEshd DNA
wA 28Ul S whEtA () Rk AR etolw
= 18] WSkl ) 224, 23] WHESiolE ) 454, 33w
E319E wf 8ALo| R F 142AF AR,

B2 7, O~ & O 7 2 25200 °C~95 °C)
oA v, (H7F 7P S 2250 °C~65 “Cleld 13y
ek, oheba B 2= Q> Ot

grgog,
beja (het fMxe g SUsIT,
bel 3
wiztel s /@) v osu ,/T
) (7hel ot Fady — Uy
(holl =ty &)
A B < \Sthe|2o|ct
/[ axizg 2 . gt
— b ——
SHA 8o

T eSS
gofe| 22| D
23 vjof 27N ER,

et gL e FUsIL

% giet.

@ At dAZ5E AR Ho|B2 W] nol 11, B 73
WApol] o] Al AME Slol B2 S0l 2nolet, utehd A
A % B7 A9 Hjole,
@ T el (Fhe] B o|4J3) AL ujolS Hjostol 242
(chet B7MES BEQOBE (), (), F/MEE BE &
AHo= FAs, web] HGAA TS (chet Z71ME
2k
® F/VIEL ST WS BYAA P dolzie 22
3 WAL YolehE vkt Aolue i gHKoR g
® (h Hhelmoln, (het 2 olug (het fAHoR
chEd TR E7AEE (he fARoR gong 7
ZE (LPoll ol4j5h W) AR Whgo] Aol & giek.

sl @ (che] MERERjo} DNAL HEZEolr} £
Aske 9 GAtE AEeE ko zuE fehE Zolm, 44 o
Q1 ZPERE feE 2] ohet, uebd (che] mERselop
DNAL (7he} chee

I~

05

A Yerle] B SE PAE WS FY AT 2

=
wsto] AT A FAAZE 59 Az 2831 Bhef %

<]
=
H
1o

249 HES) 34 5241 B YZ30)
P A 52 RE I ek

(]
®,
®
7
)
\

Q Ny
_|> 1
0e e
_>r_ L)
=)
@ooo.ceo )
o

QF%}ODF Z| \L
G 32 3l QU MERIS S0jHo e B0z
Qulol HIZ0| 3J01x| 7 2k 5| FHct

H/E Ao A it 582 B fz oA faet A

=B 9 | .
of Whe @ 2 e e Aot Sl oz Ag
T A=t wEA 22T 5 e AL 5 AEZ2ER

[¢]

Qxz} 223} 7140| HLEICH

R -
gggg,‘pi’ @gr&mz P
S o 23 @7} T3 x|
EH% @ Mot
. ot
2 2B oF
2]
7150l 221 BHOF 7140|
ggec ERUCGTIEO) oxint xg s
2EICt 9 (£
gsmﬂi 1 =8t e E7IMZ (L)

8ot Z7|MZ




150

Medx] 2

() 7D ot &714| o]},

(L) Z=pA0]E Pol B @ WA SR EA1E

X (e Tee B A 85 71s0 faA Azt

71%o] i gy, TR

S, P 2] Bl Ee|e e AES 5 F vk
sho] WHE AlolB 2 W} Z714Eolc)

74 XS 7 9 A% A=E st 918 28 @71
3 aRolA] wpsiele), TRie] WA AEEA g (h
@l =EE¥ FouE Sepanls Po) @ Wy S 2
spul, A3 Seav|ssk SR YA A AZE @0 T
g 7,

HEwll . (hE WeE B F Teeie 2
s A Bebol e 9 A A o
W 2% iy sl0] BeHgon, Xt moE Axdt Fepr
WSS GRS o §4 A 7140l BEEge Tet F A
Z8 SR G AT §3 7142 BEEA Bt

o faAE Reldit
A3} guiAlel ARt

2 AFRElCt

T

rbl
:(o w
r_t_[Im
2o
o o
5-_‘2
g___‘,
i 40
o 2
EEE N
Dir-lo
Xy
Tz
= v
[
=3 ol
Hodo flr B
a2 o)
rg_”_'w‘j%
v <>r
o
n |
= |fe
¥ r—v—‘

(h £ QellA OI-U]ln*PX_JO 2510}
TS 24 EO| QM MEH 23HE QA2 uis A2 (LMO)OICk

MEHX| 2A
() @= Alge SepAn|=rt A= 4= gk,
¥ AR QL= ghE A1E2 LMO°] sjg3tct, GMo
© %4 He e ek weshe e @l o
it

ofr

A4 B9 A4 AlE Al2R =9lsh] flel 54 Alat

(o) ot =Bl E|oh) o] ETtAnEE FAA; 2HHA|(@) = AME-
g 4= Qleh Alte] Etau=o) EQ] A ARAIA A
%3 DNAE =1, %% DNAZS Aol =93t = 32
A% Alt-E AE A3zl ZhA]7|H Hit

©. E7} 23k A3 DNA (SR S8H) S 2yt 7
of =gt Folli= A2 DNAZF AR =s P4 %13k Al
£ Adstal vijeksto] A Qo= WAl Aok iﬁi}

HE7 . 7R 9L AIEA 24 EY H
LMO®#12} g AEA) oIt vt @C’i e A E2 A

o} Sli= AA=A7F op B2 LMO7} obd GMO9| sfiggiet,

08
[2H]
h f4 O] 2 AZS A Fste] viersict,
S #MIZ0) 33 DNA) 42
(b 94 OomRE xS A3 7, 8 AAT
T}xr@;ﬁq E2/0fDNA) 22
(Th) T3 Aol vjoket o] 2 AIE AL olARt F, s
EAONEd
(@) d4 O~O I AEA Hold d4 @2] AME o4 DNAE =531t
S @209 24 %4 =3 DNA £
() O~@0| DNAS A3 542 A2 F 47] d5o Bejai

fa]
/ bobde

DNA 1 23| NP

] s | TIXT
=% DNA &9 = DNA 212 23]
= A2 eh2 7

{a] =]
o=

25 24

©2] Azl

40E@ |+ +

Metx| 24
Q) QI @2 25 A A% S22 sk LMO
o},
XK. O ©2 22 AHAlole), Mz e
X. ol @~@9 DNAE ME HE ARt 542 2}
2o} =
1, DL Alo] A s 2R AASIE . A TS 7|82
Bfo] Ao A B §AAE 2 F LMOGAA ¥
AaA)eoleh. 23 @& 73 dale] @9 M Al 3 o]
AJsto] Rk wiot= e WA Be AH oo nz @3} o
DNA7} 0t} wlebd @= ARre] A% 28 G34E 71
+ LMOo]t},

HE27l v O @2 8 DNAZF g}, 27] 9 23ellA
A% Col 2] dapt gonz A9t Ce 44 O @ & s
oict. I1dd Bet DO &2 2t HEER O ©2 ¥
DNAZ} M= o2 ZjA o],

©. (MhelA @~@9 DNA= 22 Ag 3

X o) zjolo] ujet Y= DNA 27te] =

A7) Eow AuE ulmste] SHHow 7
o} = 011:]-

HJO
oBL ﬂﬂ?f

anE Feof ¢
719k 47} oA

gox Heds 8
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