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(57) Abstract: The present invention relates to: a method for making pig
cells from which the swine CMAH (swine cytidine monophospho-N-acetyl -
neuraminic acid hydroxylase) gene has been knocked out; a method for mak-
ing a pig from which the swine CMAH gene has been knocked out; a method
for making a pig-derived artificial organ or artificial tissue from which the
swine CMAH gene has been knocked out; a zinc finger nuclease targeting
the CMAH gene; a polynucleotide coding for the zinc finger nuclease; a vec-
tor comprising the polynucleotide; a method for making cells from which the
CMAH gene has been knocked out by using the zinc finger nuclease; and an
egg of a nonhuman animal from which the CMAH gene has been knocked
out, the nonhuman animal and a kit used to make an artificial organ derived
from the nonhuman animal. The present invention makes it possible to obtain
a large volume of transgenic cells for creating pigs for xenogeneic organ
transplantation from which the CMAH gene is eliminated, by using a zinc
finger nuclease for CMAH genes.
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218 &% 0] A (allograft) o] 2} g}, Lyolr} st o]

ToRNYH uE FY MAR AL, 24 E= 79 oA w7l gt o] &

" 0] <& 0] 2] (xenograft or xenotransplantation)"©] &} &}, "o]Fd 7| o] A o] gl E

gho), 1kl Qlo A o] FA 7] o] 2l Y] 7] o] & A5 e TS

Al g3k A v, W A 0k 5o o) shA] A oF WA, f el A Al F o] HupE

olel gt o] TG 7] o) A& g H A o FH T2 H Aot} w A= <l

Aok vt A7) 9 A71E 7RI, AlS S A A o2 QIAk A lslo] nlAkE

1 7] o] (cross-species disease transmission) ¢ & ©] ST,

A7 DA DA FEAA = AEZ WE =4 A o # A CMAH 7514}

Fo] sl F9ol o] 5 7tH &7 = = Lo, 4] CMAH A}

o] F 7t &2 o] WA A L= ApA| A o= T1A]

slo] &4 95 LA "t o] W], Al = v s de

(non-homologous end joining; NHEJ) 2] & =

% DNA 7}e) whebol| A 4-9] (insertion) 0] Y A 2l (deletion)©] U oj L= Q77

3}7] 4] (error-prone) &k O 2 2] 7} X8 H v}, upel A, ¥ ] CMAH

T Aol & AWMo] 7F -k 51, w54 O & H A CMAH A4S ol A1 2

ol

N
N

[nt
)
ot
i

o & 1

o I
g
~
it
H
s
g
_>|i
[

=

Wy o o= [N
N2

=

gk
gk

i)

0, o

off o
N
o

k1

— g:c_)l
rlr

N

o

~

it
lo

ox 2 % op 2 1o

o M §H Mt O
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[110]
[111]

I
—_—

fiie)

i
o

kA

7] WH - ) X CMAH

}-

»AO

[112]

ool

f} =50l = A 2 Al

s

CMAH + A7} 237] apE el obAl ol 2

Fo] 5 %] CMAH &2 2} 7} Zol-$-d 5 %] W)
7] A A} Al EZIE H 4] CMAH FF 47}
}7] ¥ A Z2E 5 A CMAH -7 247}

°©

o] 4
8

o

=

il

3
=L

x9

H A T2 Al

[113]

)
oF

CMAH 22} 7} o249 ¥ x| 25

B

9
T

1o}, e, o) =

e

°©

3}+=, CMAH 4 A7}

S

8

8

=

B FAAES 2T
A9

A A o

TR

dotAl & =

SERERE

H A o] .

1}

[114]
[115]
[116]
[117]
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T

o] A A sllol) §4 5 = AL ol

[119]
[120] AA A 1: AT BA FEH A E ¥ 38t ST 2v = A Z
[121]

¥ ] CMAH(cytidine monophospho-N-acetylneuraminic acid hydroxylase)
FAAE T4 02 3= A A A 572 8 o} Al (zine-finger nuclease; ZFN) *4-&

Akakr] 9 8ke], EAl(ToolGen)oll M 7 e Z 578 ate] & AR&-8lo] # A]

7 221 CMAH(cytidine monophospho-N-acetylneuraminic acid hydroxylase) <) <=
4(coding region 4)2] DNA 4] & of| x| 2] 4] Q1 ZFN 3% 4] 19| (target site)=
B4 S VHGE 1),

[122] 3t 1
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[Table 1]

HEO|E ol A A E AAME | AMEH S
QSHV YECDHCGKSFSQSSHLNVHKRTH YGA 1
DSNR YRCKYCDRSFSDSSNLQRHVRNIH GAC 2
rdne YKCPECGKSFSRADNLTEHQRTH CAG 3
rdng FACPECPKRFMRSDNLTQHIKTH AAG 4
RDHT FQCKTCQRKFSRSDHLKTHTRTH HGG 5
QSHR YKCGQCGKFYSQVSHLTRHQK IH GGA 6
QSHR2 YKCGQCGKFYSQVSHLTRHQK IH GGA 7
RSHR YKCMECGKAFNRRSHL TRHQR TH GGG 8
DSCR YTCSDCGKAFRDKSCLNRHRRTH GCC 9
dghr YKCPECGKSFSDPGHLVRHQRTH GGC 10
QSNV3 YKCDECGKNFTQSSNL IVHKR [H CAA 11
DSAR2 YSCGICGKSFSDSSAKRRHCILH GTC 12
ISNR YRCKYCDRSFSISSNLQRHVRNIH GAT 13
KSNR YGCHLCGKAFSKSSNLRRHEMIH GAG 14
QNTQ YTCSYCGKSFTQSNTLKQHTRTH ATA 15
QSNT YECVQCGKGFTQSSNL ITHQRVH AAA 16
QSNR1 FECKDCGKAF TQKSNL IRHQRTH GAA 17
QSSR1 YKCPDOGKSFSQSSSL IRHQRTH GYA 18
QTHQ YECHDCGKSFRQSTHLTQHRRIH AGA 19
RDER2 YHCDWDGCGWKFARSDEL TRHYRKH GYG 20
VDYK FHCGYCEKSFSVKDYLTKHIRTH TAT 21
VSNV YECDHCGKAFSVSSNLNVHRRIH MAT 22
WSNR YRCEECGKAFRWPSNLTRHKRTH GGT 23
dgnv FQCRICMRNFSDSGNLRVHIRTH AAC 24
thse YKCPECGKSFSTSHSLTEHQRTH CCA 25
tnse YKCPECGKSFSTKNSLTEHQRTH CCT 26
hghe YKCPECGKSFSHTGHLLEHQRTH CGC 27
srta YKCPECGKSFSSRRTCRAHQRTH CGT 28
gste YKCPECGKSFSQNSTLTEHQRTH CTA 29
rdnt YKCPECGKSFSREDNLHTHQRTH TAG 30
sadr YKCPECGKSFSSPADLTRHQRTH ACA 31
t1dr YKCPECGKSFSTHLDL IRHQRTH ACT 32
skae YKCPECGKSFSSKKALTEHQRTH CAC 33
VSIR YECNYCGKTFSVSSTL IRHQRIH GCT 34

[123] A7 ZF 4] 59 A2 0td] 7He Aol 3 == 470 9] A = 58 A o o] 7}t

aste 5= 9lon, 5 B 671 9]
0P°4 Oﬂ ]XJOEEE¢%

J
x
i

E_Eﬂoﬂtif‘ﬂ E—f‘)\/\q— ]6 E]_}‘n
‘?3 o 2]3l] 67l 2] ZF X F (zinc-finger
tf gk & 4o] ZFN 991 A &
3 &4 Eu| el v} §-3kalo]

&-3lo] 3 %] CMAH

515191 T}, 218 of] AF-&F &)
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[124]

[125]
[126]

[127]

[128]

4] ZFN ©@-¢] A 9] %4

obv) w2k N A& Zhzt
)

[Table 2]

3 T =M U CMAH 11 ZFNQ| QIA! A A

ZFN Mame F1 F2 F3 F4  [Half -Site Sequence {5'~3")

] 7] REFL WA B4 R AT G e AR
3t 1

R 12 200 e AT

L4 [QSHY DSNR rdne rdng AAG CAG GAC CGA
R4(RDHT RDPHT GQSHR QSHV CGA GGA TGG TGG

CMAH 11

A A4 2: S| A CMAH FAA}E E4 02 3h= ZFNS A 2 g = %]
AfrotAFEol A EdWo] &4

TR A 7191 (2134 91 DNA A3k & 2)Q1 ZEN©| 2] 8] F-=% 7 7+
I}<=(double strand break; DSB)- 2.+ Ay o] 4|2 (error-prone)
H] /g5 4w ¢1 4 (non-homologous end joining; NHEJ)ol| 9] 8l &2 <= Ql T},
A #4121 DNATE DSB7F ol ik H-9f 7h7ko] ZZ1vhsh DNA 9 7] 4 €]
491774 2 (insertion/deletion; indel) & 1 o] & 3 &-slu), o] 23 54 H-9] 9
DNA 9714 4o A9)/A4d EdWolE2 5354 DNA 27453 5UX-1H§&
T7 ¢l %57 2 2l o} A I(mismatch-sensitive T7 endonuclease I; T7E1) & *] 2] 3+ O 2 4
21314 (in vitro) . = B A Sk 5= At

o] & 93], ZefolH g = %] Al o)Al 3 (primary pig fibroblast)E 10% FBS 2
2 ng/ml hbFGFE % 7}$ DMEM(Dulbecco's modified eagle medium) 1 2] of] 4]
A& 7 ) w8} aL TransITLT1 Al 2F(Mirus Bio)< ©]-&-3}°] CMAH 11 ZFN 23
Zefan =R PAA A AT 3Y F G-spin A% DNA 5% 7] E(G-spin™
Genomic DNA Extraction Kit; Intron Bio)& ©]-83}¢o] & A A3 A Z 2 HE X+
DNAE ¢ 8}tk ZFN 324 -9 =9 9] A A2 ¥l %] CMAH 14} <] <& 40]]
el 5ol 4]l sZeto] ¥ (5k 3)F AFE-8lo] PCRON| €] 8l 5254 1T}, ZFN 3% 4|
4 E X33+ PCR =2 F(amplicon)S B X]-71-5 T7 72 & o} A
A 14 ((mismatch-sensitive T7 endonuclease cleavage assay)sl St 7FEF3],
CMAH 324 917} ZFNel| o] Ak, %7] DNA DSB+= .73 Ao
%] #(error-prone) NHEJ(H]| & 2 A) v A Y Fol] 2] ¢k &+-5] 31 o]
& 24 31 A 3 2] B2 Wh(subpopulation) ] 2] 3% 2] H-9] ol A indel S 3
ATt F3FE DNAE 37°CellA] 1533 5 5 (unit) 9] T7E1 0.2 * & gk 5
2.50] 9] o &5 H7talo] HAHA AT F7] =< Helstd g # 0 A (mutated
alleles)= 215l 7] 95l ofA S T Hl A9} T7TE1 B4 X H 54
CMAH 93 4 W38 2% ol /b 2= A A7) -5 el A S48kl ). o1 43
sz glol ] B A A folA| Lol A CMAH 11 ZEN2] 23] © & CMAH 4 #}-2]
AN 4ol YA 4 Foll =AWoI7 A 02 EYPEHASE
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el sk gk 3).
[129] 5= 39 e vl9) 72o], Bl K] CMAH S A A2 4 0 2 3} CMAH 11

O
2]
ZZFE2 T7E1°] 9 &
o] Aot 3

FN#o] Aol | A =5 555 DNAS 2
GE om, ZFN 42 Z1E o] R4 02 P 9 oA
HL/lg }\] Q-(E 3).

N

|

A

[130]
[131]  AAd 3: %] CMAH -1 A& F4 02 3t ZFN 93 f- 28 SR
DNA A& #4
[132]  =1*] CMAH %= © 2 3}i= CMAH 11 ZFN9l| 9] 3] fr¢
E = SA435H7] Aske] F7] AAll 2011 Awd
P A ER=RE ZPL DNAZE ako] 11
AV LS A 'S}Eiv} ZFN 314] 191 ¥ A 45 s %] CMAH v?ﬂx} |
4ol thal] o] 4l Ee}oln(3E 3)F ©]-&38lo] PCRE 534 7] 2L T-H E] o]
A A1 7] §- CMAH 11 ZFN 3% 4] F-9 oA =< o] 9] Wl (frequency) 2
A A A (identity)= A 3}7] f8lo] /ME SE2& EREA e 21 A3
CMAH 11 ZFN 2] 28 o QLH FEHE Bl Wk 49%-S F9138H9] A,
q_oh;} /\Lcﬂ AA = o] o] z3ty} F#Ey v)orsl e o] =254 o]_oﬂq_ =y
— =% o] & (translational
frameshlft)'—g OWF7 ] kg lom,
7154 CMAH @92 o] 413 A ke 5= AT

[133] %3
[Table 3]
CMAH 2l 4 =gjo|{ A{d
Zz2tolH g2l MY (3°~37)
CMAH ZFM - F CAGAGGTCTGCCATAACATC
CMAH ZFN - R TCCATATGUCACAGGTTCAG
[134]
[135] Ao 4: AA-EA 3} AE EF(MACS)E o] &3 B4 f71x7 By =
AE 5
[136]  S# CMAH 3127t @9 AlXE E7ahal -‘E%‘?A] 7171 #A 8o,
A}A) -84 8} Al 3L S-S5 (magnetic-activated cell sorting)'H & AF-&3} 31t

[137] 2] £ E 74 E-& mRFP 34}, o1& 7 dlolA g qu A, 2A-FElo] =
M E ok MHC 228 2 1A H2Kx 73 A= 7740 8 STk 5). 73 7]
T-29] 2] 3 E Al 2"l o] A+ mRFPE CMV EEUH o 9]6]] -3 5] = gk
H-2K' = 1S g el ob Al 7F &4 & 7HA A S woll = 22 < Wiell S48l
WA w2 etk Q1 S dobA ol o] 3 324 *10—2011*1 DSB7} A 8k= 74 T,
DNA®] =72 NHEJOl| o] dlf &7 E 1}, o] 3= 322 Q] o] & &M o] & kg,
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[138]

[139]

[140]

[141]
[142]

[143]

ZohanE 5-3 —gaﬂo}xﬂg ‘ﬂﬂ‘ﬂ a}j\ul‘:i'@‘ﬂﬁﬁoﬂﬂﬂﬁr?)%

= ¥ E H-2Kk £ 9] 4] X}"q - A| (magnetic beads) = 37X 3} 3L
A A7)l o) Fe e 5 ATHE 6).

A 0.2, ool ol A 4 SrobA R £ 2 g 2l
ug/] CMAH 11 ZFN< Q159 3= Zel =2 &%
}7] 2] 2 E 27 =5 mRFP %14}, CMAH 11 ZFN <]

o] = Hoﬂ H vh-22 MHC 2 8 2 [ 4} H-2K* % A =
FAAIZ 3= 32 A o], MACSelect K¥(miltenyi Biotech) =
S AV 2% FA 1053 o, o] ZRE A3 DNAS

N
G

o ui
é >

I_‘z
N ﬂllm

<

gr
— Wn

iy
Er&

[

o 1o
R (R T T
2
91me
o>

o >
e

S

(4
L

e
£
g P

m\“ i
ﬂlO N

(e}
N
_Yl

ol
-

/H]

N2 41k
ﬂHN' oo ox X Y
32 2 32

2 o
o

1A, A} 7] 3 (magnetic force)S ©]-&3}o] A 3lo] HW o] H=
shol 3k ek ZFN} 2 T8 P B AT ) B FEd T 29
E g1l 8] 8} 3]<=3} 31 PBE 2=l ] & €A Zl T}, MACSelect
microbeads(MACSelect Kk microbeads; Miltenyi Biotech)& W& A 32 & & ol o]
7hako] 4°Coll A 1535 Whg-A 2 vk, A A1 | Al 52 A ¥ (MACS mini MS
column; Miltenyi Biotech)®l| g 3-A1 A AW 3}, 22 A3}, = 70l YER v}
o], AN =5 o] §-3to] Ak $- A XU RFP % GFPE W& 8l A L 9
H)feo] W At v st Z7hE AT o] & X sako] W 4o e T
<l el Apu) o] Sl A Ao frald Wolk e Aol g
T7E1 ¥-A o 2 A)skela} ¢ a1, 71 Ay & 8ol = A3t}
%4
[Table 4]
SAMEME M 210] XtH 2RO S1}
FF ddd AXE 5
RFP/Total (%) GFP/Total (%) GFP/RFP (%)

AEA 15/50 (30) 7/50 (14) 7/15 (47)
HAEE 104/114 (91) 77/114 (67) 77/104 (74)

A Al 4 5: 3Fo] L2 uho] Al (hygromycin) E| ¥ T E S o] &3t FAXRE
WA AEES] 55 2 B R
2 ZE TS A E A 23S Yol CMV ZEREHE AR5 AL, AR
N EHS Felslr] 93 REP 304k, ZENo| Aga}o] 2H&-3t 4= 9l 3.4
A, 2 ZFNo| At 2 2hgek e v Rl H =S A Al } |22 vtol Al
3 223X E W23 2}o} A (hygromycin phosphotransferase, HPT) 2 eGFP %1 A} 2



WO 2012/134241 PCT/KR2012/002419
173 8F A HHE 10).
[144] = A] CMAH A& ol A 5= A= g 2] ZFN(36 ng)
shol 12 ulol Al AH S 913k A7) 2] B A EO ug)S AVAFS S8 H A

7125 AR T F 11007 2] A 100 mm ] 35 Al 242
T sko] W FE It ZFN H Y XY A= 9 T 29 Aol Al Ee

A 3x100 7| G131 Bfo] “LEmEo] 4] BE 300 pg/mie] F 1= 5 484 KF F Qb

A2 3kod, 4d Aol slo] 2 ujo] X B7F A A H A =g vl Y o 2 A

F At ol w] gfo]LErto] ] Aol of & rob Al E = 1.5%x104 7N
o)Ak TUA 271 FRUE FAEAL, 180 kg FRUE Aol om,
2%l FAE FREUE A ZE96-A vl A2 FA FEd obA ol o] &

FAA N A AL A EFE A ZFEE T 11).

[145]  ZFNI 2] X 729 AX v 292 FE¢ 9- 244 slo]1=nto] 2 B

A A 4d A v A Y = AT $-9] AlZ ] RFP9F GFPO] e A&

A sk gl vk, A g o] v g g-ol] Bl sl #] 2] 7ol 4] RFP & GFPE& #&l s}kl
A= A EZe] v Fo] FATHIE S5 E & 12).

[146] %5
[Table 5]
SEMEME ME 210{ sfo|1=010[4 BL| X2|&E 1}
st0|=20j0|Al B FP4dd Az

AT RFP / Total (%) GFP / Total (%) GFP / RFP (%)
A2 H (22U A) 120/339 (35.4)  69/339 (20.0)  69/120 (57.5)
0 ug/ml He@LA) 58/165 (35.2)  26/165 (15.8)  26/58 (44.8)
300 ug/ml A (4A)) 47/48 (97.9)  38/48 (79.2)  38/47 (80.9)

[147]

[148] 3k ZENY 2] 2 E FAEL] X = T 2d A4 5E 24 ot
} | ZL s mho] Al B(300 ug/mh) S ] ¢ 8}
WA S A 32 2] 1] &S T7TEL ¥4 WS £ 244813l c}, 1)
HZT3.1%)N 18] 2 2] T(12.1%) o A == 2l 3z
2‘016}9&3}(5 13). 7] slo]Z12 ol 2l BE A gl slo] S A X E

Foto] G AMEERYH FEUE P8 AT 14a). 7] A9

2 Zhztel| v 8 ﬁ?‘?ﬂ%‘r% A E o] &8 TTE] 415 54
e FRYEEY A2 PCRAHES 9 =
-tk 97l o] F = F 2l S e B8 Ay, BF e
Agbd A& Egtele A FASd 5 YU E 140 H o).

o

_&
o
i
i,
>
b
=
30
2
>
o
e
_>‘i
'
S
N
)

O

iy

Mz rﬁz

o ox 1% 1l

o

ol
ol
ER
F

o
O
ol

ot

=
o R
N

[149]
[150] A A d] 6: FACSE o] £3l+= 7344 Wold A¥ EFH
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[151]

[152]

[153]
[154]

[155]

232 Y Eefm B wigke] 24 333 ol (monomeric red fluorescent
protein; mRFP)- &}/l <54 & 33 1) A (enhanced green fluorescent protem
eGFP) 9] &3} vl d & 3l 2] X E Feh 2| =9, 7] mRFP % eGFPE
Q51 3= DNA A & Alo]of Q1 wEEobA 24 L& A3k, eGFP

A o] mRFP A d 9] ¢l who = §3ts 5 319 th G A =2 eGFP
Aol f=E"ol A skl th(& 15).

A7 82y EFebavE 2 ZENS H 4] A 22 A -0} Al 3E (primary porcine
adult ear fibroblast)ol] & 2 7FAA 7] - F-A4| X EAHo 2 /‘ﬂig 2LE3 E}(‘:
16). 1 A2}, mRFP CMV X Z L E o] 2] 3] %%H—t—

FrE oA 7 242 7R A B2 wloll = 2R ]l B
okt Qs s alobA ol o] sl 324 A Hell A DSB7}F %}/lgz‘s}—t— 73%, DNA2]

| o] 3l &5, o] = <) o] &
%%%ﬂ:am@ﬁmwﬂ%ﬂgﬂ%

:lfﬁ

o,

O
Z,
an
™
[
2

LY
o3

°] mRFP-eGFP &3} thuil 2 o] uk3] S &
dolA ol o8] A7t HEH TS

=
o

.08} o] frA| i A S o] &g A g d 59 A
& n) 7 o7 ﬁh—o}oq RFP2} GFPE & A ol &l 8+
Z7 8= AL AL 3Hol8e o (I 17), TTE] &
W 8ol 39 vh(= 18). :Lﬁur A7) A 0.5% I REel A A S A
o A Aol sl 13% = 5718kt

=8 30 0 N O
o 3@ off off ™

o

grﬁml

Jﬂ

=
FU:lO

A Al ¢ 7: CMAH 38 A} ol A X E o] A7 U2 5E dedd
W7 =0 E v 9

Magnetic separation®l] ]3] AHH ML & 5
F3ko] 3 o] 215 sl vk, 35 A A G Aol A

Al ARG i sh] WS @5k % ol % 4019] WAl
S FASE W Y0 P IE IS A 5 Ak
MIURES] fA A B sto] Helulo] A2 Selahglat o] % & 190

LHER AT
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TR
¥ X] CMAH (cytidine monophospho-N-acetylneuraminic acid
hydroxylase) Fr A} U] 54 2 A EE Eo]# o7 04 3l+=
A& areobAloll ool 4] {2 Al E ol A CMAH 3 AH=
A7 = @A S Edshs, H A CMAH A7) =502

A o] Al =M.

A1l 1A,

A7 A M B P AE FAAE Lgeke YT e
H A el ALl sk Al R

A7) Y EE A E G 7] 24 A do] 3] el oA 4l
9] A

SEghal= 7ol Wy

Aol oA, 7] rEelolA = A A A oAl Sl
HFE

o 9.

A1gke] Wil o] slof Al H = X] CMAH 3 A7} =5 0}-%-¢
A3,

Al CMAH 42 U] 54 34 A LS Hold o2 Q123 =
& oAl o &l = A ) Mo A CMAH A A&
G A A B X] CMAH A A7} =0b--5 Al LS A 28k v,
7] A EZ dApol] dlo] A sl WA S ESHElo], 3l %] CMAH
A7} w5 ob-- 4 H A & Al 28k WL

Al CMAH 312 ] 54 3224 A A5 Hol4 o Q14 ef=

(Do IF 0 ox Eoox g O & o ox yE o o

& EdlobAlel o8 H A 2 Al E oA CMAH 31 AH=
GAA = X CMAH +d 247 ok M EE Al &5k @A,
7] M EE dA}ol] do] 2 slo, ol X] CMAH A7} =504
A& A Zsk= g 2

7] WA ZH-E] CMAH A7) 5ok W %] <l-8787] ==
XA L ke 9 E 2gketo, W 4] CMAH A A7
ob-2-¥ ¥ X| -8 olFF7] e ol F A o] A

AFA EdQ 2 FEHLHE Ad =l 3 }*E T3
WA 2 A, 7] A A 3 A B Q12 CMAH(cytidine

monophospho-N-acetylneuraminic acid hydroxylase) 4 A} 1] 54
FA ANLE ol o s A B REES Z9AA

ETaasa X9

%78 510151, CMAH f- 42 AW 7)1 B8 /A=,
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CMAH 328 54 02 al= A A F 7] & dlobA.

[ 73} 8] A7l oA, 7] CMAH fr A= 5 ] CMAH fr 2 #1231 2121
A B e kA,

%878 9] A7l Lol A, 7] A AL CMAH Fr 2 #}9] 9= 40
A 3= AN A=A FA FEdobA.

[ 10] A7l Qo)A 7] A=A FA FE oA = Al F A P A

1

FEdolAl W A2 A EA wEF oA R H S sk, Al

A FAA oA e Al A= H A = ele AAG, CAG,

GAC,CGA & 717} A8l A4 A REEs a4 o=

Zeslar, A2 A A FA e ofA o] A2 A A A B

CGA, GGA, TGG, TGG & 242} 14 8}= 4 A

T 0.8 kel Al A A A E e obAl

[ 11] A 78koll 1o)X, CMAH A4 U] %74 A4 AAG, CAG, GAC,
CGA, GGA 2 TGG= 749 ol A A8 sl o] e A4S
£33}, AAG, CAG, GAC, CGA, GGA B3 TGGY= Z+7+

EAx o qAHT | YA 6o TAE o RE AEy

o ¢
M

o
T

N, o
o <

T T_
Yaes

!

AAFA Bl o8 Aty ar, v dElE A3 RES
sl o] gkl 2191 A P A w2l okAl.

[ 73 12] A7kl Qo] A, 7] A A A Tl AEHE 1,2,3 H 45
FAEHE AT GA LEES YR L= Sl A
Ay okA

[ 73 13] A2l oA, F7] A=A P A B el A IS 359
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