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Functional analysis of apomixis specific gene:
Plant regeneration of transformed Arabidopsis with ASG-1 gene using floral dip method
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Apomixis is an asexual reproductive mode that bypasses the fusion process between egg cell and
sperm cell to form seed in plant. It is expected in various fields, such as fixation of F: to down seed cost,
shorting breeding times by fixation of hopeful traits in earlier stage of breeding process, and so on.
The authors have already been successful in obtaining apomixis-specific genes, such as ASG-1, from
apomictic guinea grass by means of differential screening method. In order to quickly clarify the func-
tions of ASG-1 the model plant of Arabidopsis was used and transformed with 4ASG-1 mediated by
floral dip method in this study. Three binary vectors were used to contain 4SG-1, named as pActnos/
Hm?2, sense- pSMA35H2 and antisense- pPSMA35H2. As the results, 1) 317 of transformed plants were
obtained from the three kinds of vectors after selection with hygromycin B- supplemented medium; 2)
when comparing them with the control plant, there showed 4 kinds of phenotypes with different mor-
phological traits, named as Type A (6.9%), Type B (11.0% ) Type C (4.7%) and Type D (9.1% ) in usage
of three vectors. The plants obtained were continued to be analyzed by PCR, with 8 kinds of primers
designed based on ASG-1 and hygromycin B sequences. The results of PCR showed that they all gave
ASG-1 specific bands but in different rates, as following as 53.8% in S1-A1, 89.2% in S1-A3, 86.2% in
S2-A2, 61.5% in S3-Al, and 92.3% in HML-HMR, respectively. Now, the transgenic plants are propa-
gated and the generation is succeeded through seeds, so that the variation of plants could be analyzed
with morphological and molecular methods.

Key words: Apomixis, Arabidopsis thaliana, ASG-1, floral dip.
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FIDOREEICL AFEFAEEDTA Y Y U RFHEER O
B P READREEIC X 2 BFHEEROER: &0
FUHAZEAR SN, #ER Lo A8 X 2 &t fakgo
]38 (T 22 i B 2 o B 0TI v L TEH %
BOTWD, FLTRIZVAILTHET 2FEHT S
728, WE ORI BV TIIEF OFRESNETH B
P A BRI LD T L EEEGH A O T 25E
ANOEHOTFEE L O TV 5,

RWFFRZETIE, 1 AFMETH LK TRI 7
AMEF=ZT I AFHNT, TRARY — RS
JE ARG (AIC) OEBIBMICEFEHELTTRIZ ¥
AR EET (USG-1) Orua—=2 Il L
TWDH 12D ZD ASG-1 BInT OWERERIT % 5 5720,
INFTIIF=T 7 IARA %, VU~ EIIHET
WA fTHo TN 5,

KFgeTid, X0 REIZ ASG-1 DYEBEIAMNT % 179
7zolzvaA xFXFo ‘aarv¥y’ M, floral
dip {73459 % FI\C ASG-1 B nFEADWREMEZ D),
ASG-1 BT B AR DI # X - 7. BEgetk, Pk
WHEIZX BT T ZER L, B4 20
WMEFOERKIIOVWTHEZIT-72. EbETT
¥ 2> 5 DNA O % TV, ASG-1 O A= T-FEH) %
D EAMER L7452 79 4 ~— (18~20bp) &
hygromycin B 15 IZHFR 1 7% 7T 4 ~ — D4 8 fiSH
ZHWTPCRIZE A BEETEADHFEDOMHRZIT -
ToHE R, TIHERIIC BT ASG-1 DFF R 72832 B8
B ENT-DOTHRET 5.

MHtE LVFE

1. FEMMEO%ESfE

A X ) X (drabidopsis thaliana (L.) Heynh)
O aury¥y OTIIEE v F U LKREA
fy vy =X pESNbORMH L. ERH
AT 7201215 ml OF 2 — 7S UTHRY 47
F,1mlDT0% LY /) — )L T T35 W2 HRIEO L,
FiEEEC, wIC7T)—FH (50 %) %1 mlilz
TAGEERY N2 Y TERY T4 V547> CRE
=L, wml% L ChEZET SHEEmEAKTsmH
fTo7z. BW - L ChEEERY b~ T B
W F 2 —=TI1201 % DERZBEEINZ, T%2 XYy
M= U THAIZEE L72R, F v 7TI2wv o vk
AT, MSHE:HL (A 271 —2:10g/l, MES:0.5 g/l,
FER:8g/1) LIZHHIRICHE T 27z, Vv — L &H—
VHNT—TTHEE, TVIKRANVTHATLITC 2H
MIKIRFTHE % 47 - 7214, 23 C, 16 B H ETHRIF &1
L7z, REI2~3HHTE/EIATAINTI VY
AbN—=3Ia2aFaT4 b (KR IQIEEER AT
7o, W EEF S, U7X E—ERLLTES
WZAEZEOFE 2L L OB L 7-.

2. WEGBATSAI RN 2—DIEE

1) &> X ASG-71F pSMA35H2-NG X7 % — DHEE
(X[1-1): ASG-1 ® cDNA 1 # 358 7 0 € — ¥ —
(13.8kb) ICtrADMEICHFE LTy VI AME

L7z, a7 APOIERICIE 70— =0 RN
27 % — (pGEMS, Promega) % fi\:7z. F79, 358 71
E— % — % & &, Getamycin il 4 # 2T, Rifampicin
i Ve (5 T8 & O Spetinocin TH BT 2 H TS v
FIVARZ % — (pSMA35H2-NG) @ Smal %4 k (35S
710 E — % — & Nos terminator D fL) (270 —=
7 W7 % — pGEMS5 (Promega) %1 A L, pGEM5 T
FHMREZR 35S 7 UE—8 — 2 fHOT AT 41— 3
YRy —F L 72 pSMA3SH2-NG X7 ¥ — f
-glucuronidase (GUS) AC%! & &t . Nopaline synthase
(NOS) promoter |2t » A M THE LT A NT
7 bERAERL 7z,

2) 7> F 2 XASG-1  pSMA35H2-NG N & —
DB (M 1-2): ASG-1 O cDNA g% 358 71 E—
7 — (13.8kb) 27 v F Ly ADA S L3 >
FNIANEERL7:, v b7 A POERIZIE I 0—
=Y 7 H~NXZ % — (pGEMS, Promega) % AV 7z,
9,358 7 UE— ¥ — % & HK, Getamycin M4 (5T,
Rifampicin i 148 {5 3 & U Spetinocin i 14 # 15F %
HT LT ¥ bVvRZ % — (pSMA35SH2-NG) @ Smal
4+ (358 70 E— 4% — & Nos terminator O 53 7)
27 a—=r 7 HN2 ¥ — pGEMS5 (Promega) % I A
L, pGEMS TR REZ 35S 7 U E— ¥ — % DT
AT A4 A= a vy ¥ —% 72, pSMA35H2-
NG X7 % — B -glucuronidase (GUS) EC%1) & i dfe 1
Nopaline synthase (NOS) promoter (27 > F-+t > & J[H]

BamH]I Smal Pstl EcoRI Pmel
HindIIl | ’ Pmel
Pstl Xbal  Smal Qac] =
mHI Sacl EcoRl
i \ hd | |

LB

PSMA35H2-NG
ColE1 ori stad

T
Spel

B1-1. €2 2BASG-1 BEFEAICAHWE
INAFYNTZ—pSMA3E5H2-NG D> T R b

BamHI Smal Pstl EcoR1 Pmel
EWPRsEl '““‘“”l Xbal Smal Sacl EcoRy Emel
BamHI L Sac
IB BamH]Sma]ll/ \ v i I (R
P Ppos | T°OSE |[TRpes
PSMA35H2-NG
ColEl gy staAd

Ll
Spel
M1-2. 7>F 2 2BASG-1 EEFEACHW:
INAFYXT 42— pSMAZ5H2-NG D> kT X b
spR: Spectinomycin/streptomycin resistance gene from Tn7 ; staA: Region
involved in plasmid stability from Pseudomonas plasmid pVS1 ; repA-
HC: replication protein A gene from pVS1 (high-copy type) for plasmid

maintenance in Agrobacterium ; ColE1 ori: ColEl replication origin from
pBR322 ; TRbcS: Polyadenylation signal from Arabidopsis RbcS-2B gene
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THFE LTy A M7 PR,

3) pActnos/HM2~N 7 2 — DL ([X2): ASG-1 ®
DNA I % A 2 DT 7 F v 7uE—45 — (Actl;
1,266bp) ICt v 2D & ICHEKE LI AT Y
NEER L7, a2 28T 7 FOFERIZIE Gateway
System (Invitrogen) % H\ 7. ¥ 3, 727 F 70
E—Y —EREHR, N TOUA T VIFEEEFB LT
HFA T VINEEETFEET S Y PV S —
(pActnos/Hm2) ® Smal %14 b (77 F > THE— ¥ —
& Nos terminator D Ei5L) |2 Gateway vector conversion
cassette A (Invitrogen) % 3# A L, Gateway System T
FHWRERT 7 F v T O~ —%FDOT AT 4 F—
Ta vy —%EEE L7 (pActnos/Hm2-GW).

ASG-1 @ ¢cDNA % $H8IZ atB iy &2 58 77 4 ~ —
(Upper primer:aaaaagcaggct TTCATTCTACATCACAGC-
AT & Lower primer: agaaagctgggt CACACTCAAATACC-
AACACT ; /NCF3 auB ALHY) % v T PCR S &
f1o72. MEIEL 72 PCREW Z T, attB 771 <
— (attBl1: ACAAGTTTGTACAAAAAAGCAGGCT &
attB2: ACCACCTTTGTACAAGAAAGCTGGGT) % M
WTEHIZPCR L ZAT- 72, MR L 72 PCR FEW &
K9 —~7%7 % — (pDONR221, Invitrogen) O [l T BP
FISZxAThE, T M) =Ry —% gL v
F)=RTG—ETATA 2= a3 X7 —DHT
LR S ZfThe, HMOI Y A NF 27 M EER S
7z. PCR UG D 4% BP [UG 3 & U8 LR BUS O 44
1%, 4T Invitrogen 1t ® Gateway System O 71 | I —
WAZHE- 72,

WELIN S —ORBEB LT 707NT T
) ANOREERIFII B EFICHE L TTo 729,
PSMA3SH2 N7 ¥ —Dt v AB LT v F ¥ 2D
I V3L d GV3101/pMp90 % v 7z, —7,
pActnos/Hm2 X7 ¥ — DI E ik 1L EHA105 % FvC
f1o72.

3. FEEx#Ha

TEHEEE O )L, 4 F T2 S L7z floral dip
B4 RHEERE LT o7z, TR ERIEELE 1 AR FT S
AB R b CH & #fE L 72, 25 ml O3 0225 ml O
PUAEME A Y LB ¥ H (hygromycin B: 50 mg/1) %l Z,
==L L () T1RIEEOTTUNT T
Vo aoau=—%H0,23C, 120 rpm T—Hfk &

P NPTD  [HActinprof ASG1 P HPT2 p—

LB RB

2. ASG-1 EZFEAICAHWENSAFUXRYT & —
(pPActnos/HmM2) @3> b5 X bk T-DNA $EIBDE & %
N

NPT II: 1~ A 2 Vit # {2 +5 Actinpro: 77 F > 70E—4F —;
ASGI1: ASG1 cDNA 7838, ; NOS ter: NOS ¥ —3 f—% —; HPT2: N1~
A Y UG T LB: L7 MR—%"— RB: 914 MR—%—

IR L. BH, PUAEMEAD O LB EH 100 ml &
500 ml 7 7 AT AN, —BfRE D FEAE L 7o Hi s 4%
WA 100 N2, 1628 T , 120 rppm THR & 9 H5 3%
AT, 16 R , B IK B L7z, 50 ml Dyl
ECERE 2 A, 4000 rpm T 5400 L CHER L7z,
% 1/2MS ¥ (BAP: lul, Silwet-L77:20ul) 100 ml
CBEL, EXy b EHWCHEES LT, /2
AR DS R WG A AL & 0 A IS AU TRE L TR
Bse EHS ARG, 51T Ty STHE
WEL,IHBICH I Iy 7H4 LT, T0BITIE
TR & BRI L7z, B 1340623 C, 168
MHRETITo 72, 3V LR ol b TAHTKY)
D% LTRSS, T2 RELZ.

4. T EEHNEYDFER

T T 1L, BEGeH o MR L Mo Bk T
VR ERATY, VUAEWHEADOMS B (R
O — A:10g/l, MES:0.5 g/1, hygromycin B:50 mg/I,
carbenicillin sodium salt: 100 mg/1, #£K:8g/1) IZF v
TTHHIRICEREL, Y=V Tr—T2%E, TIV3
RANTLATEC, 2 HHIKIRFTHE 217 o 721%, 23 C,
16 HETE#R L2, RERBEIND 0TI
MITELRITRMME L, FRERIE AL AEICE
M7 b 0% B#IK L TEF EFERICA POy 7 AL
N—=3Ia2Fa2T4 b (FEFERLD) CHRETE2To 7.

5. DNA O & PCR

I L 7 O & MAEZ 12 DNA Ol 21T -
720 FHHITEEIEDNA S =7 Ly 7D 2RV 1%
THE— A5 )T DNA DNV FEGEE L7211, ASG-1
DOBEMETHANEZ D EANMER L HFEN R T T4~ —
(S1: ATGGCATTCGTGATGGGA, S2:GGGTAAAAC-
CTTCCCCATG, S3:GTTCTAGCCTGGTGGATTC, Al
:CCTCTTGCCAAAGATCACG, A2:ATCGACGAG-
GCTAGAACCT, A3:AGGTTTTACCCTCGAGCACA)
& hygromycin BT % b L ICEFI SN T I v —
(HM-L: CGCAAGGAATCGGTCAATAC, HM-R:
TTTGTGTACGCCCGACAGT) @ 4= 8FH$H Ty & 1%
b LA RIT (K3), B 5 PCRIC &
LHEEZ 4T 572, 7B PCRIZ95C, 1457394 C, 308
52 C, 308372 C, 145 D359 4 7 VTITw, 72 C,
S5 CHEL, 4 CTHRAEL. PCREWIZLS %TH
O — 27 )V CELRIKE Z 1T\, ASG-1 BT DOFF R
RNV ROWMER = AT- 72,

903b

581bp

294bp

918b

3. ASG-1 &b EICEREIE N T T4 v — D ERR
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6. THEMICRONZERE ZOHREE

T HEYE, TEZERRAL T TOMM, B X R OE,
kWK, RXEREIIOWTHELITW, BRE40O
DY AL TR, ZFORHEROMEEIT-7-.

BRELUVEE

1. BELU 7 TolEd

Floral dip 512 X 5 T ASG-1 #fn T & &G L7210
A4 XFAXF1E, BEGL10 HIZIIZ 2RISR o 72,
UL XFRAFEFNERICEI>THOA ML RAIZE S
THRL BB EPHOENT WSS, S U<
LTWAIEDPD Tz BV Tid, —HBERE »
7SR I o2 b DD, FOMEAILE S e v
7o, BRI oTY A XFAFDHELAN L AE
Z b Bbhs, FRERREEIIAEELTIH
FELTWZWHDIZOoWTIE, 1EBICSEDTH S
— & floral dip ¥ TG & 1T o 72, Z OBIEIZ L 5K
e DM EIXFED SN o7z,

2. WEEGREYDER

T HET- % PUAEWE A Y O MS B2k fE 2, 23 C,
6B M HETE T2 L2 HBIZIZIEIIE T - 72,
1ZEAEOMETCTHRFR, TEEITIIERT L2000,
ZOBIIMOFEmED LS I, AR FT# CIEF Bl

R E W EEBR DA BIZEDN RS ILERI RS & o
72 (M4A)., SHITEELRIT D EROEHIEA SN
b DIEHCAE L (X4B). #EKL7- THEY =
FrLWPAEEAD MS B AE L CH AT 5 2
Elde <, RHEREUA LI EERIAO#K A 1T L
THIIET 5 F CRIEMEERT L2 LR, HEEYT5
VEEFZVWLOEEbN D, K TIIRETIHMN
BCTHROMEIERT A 2 & THEWHEIC X 5EEF
BANHERTE, SOICHAMMBTETOEIZL S
BN TE T2,

3. Floral dip 3:IC &k % ASG-1 BIZFNDEA LBAFE
A OT 7anNy 7 A2 X 5 1R (184%k)
720 D ASG-1 DEIET-DEA LHEAFEFIIIRL
oo Ry F =R 18%H 720 O T OMEEIZ B W
T, pSMA3SH2D S2725 124 M1k & —FK £ L, F 72
1¥Ed 720 o T OGS 4filikd b, FHLT
TAX—FHV-S3X 0 &ElEEEL X 1D
D OMEEEE HITKE { B 72, F 72 pSMA35H2
DAL TH TV OMEEEZ 298k & DR
DODOIE AR E 1D 2 E T E . ASG-1 EAFIZ
pActnos/Hm230.620 % & —&F & h o7, LrLED
TrANZF) T A ERCESEEL T REETT
WM %155 2 EHTE 7. SO T T floral dip 2
I2& % ASG-1 BT DO X F XF~DEA )
RN T AT ENTE .

4. T HEMOERE T HEMICR SN AZTR
At JUEPEC X A E A L IR A O BT O, B 2 BB R OPTUEYE AN Kl FCRE L 724, C: TR TOZESA(Type A) 3E25% <,
DA ZIPREFEENIZEAEALN VLD, D (Type B) [AISLHDARLAZES>THRLL-72b?, E: (Type C) 16, LENRELRDLD, Fi (Type
Q) &MRIHEAVINS S, EEFRELRDD, G: (TypeD) fEENTHETIZI AU L2550
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4. THEHICRShZTREZTDOHBEE

TP BT, FREBRELITRECELS
GTEHEOERPE S N7z, REMNIZIE Type A XED
M%<, EOFTA XL RECHENIZEALRDS
Nwnd o (M4C), Type B XKML S oD A
ML RAZE UKL 25720 ? (K4D), Type C i3 4&
PRSI RE 3 /NS <, FERAERATRH 72 & D D 3 HHH
IZKBICE 7z (M4E, F). F/-AEFHMICL 2R
ELTC, fEESHELETOHM 2 AL 2 H 5D
® (X4G) % Type D & L7z, fEEDSHLFETIZLA
AU ED2DLb0lduXy b3k &E EVRGE LT
BY, fEEFMEELDSERL W, L, B3
AT OIS L ) =B SHEEE 20, Hi&m
WIERICL A EITIR NG o7 £z, T 1
INZ T AOFEHIC X AIEEN S T TOMM (3
2) 1% pActnos/Hm2 25349 5 H TH - 72D 1Zxt L,
PSM35H2 D A313249H TH o7z, L2 L, A3DH
WIZAEEDRTH LI TOMMASHEVNILDLH Y,
—FHHIM o210 H & Y b 265 DL FIAE I R 25 A
Mo THY, ALEFHL ETOMMICIEINRNT ¥ =12 &
LHEIER T E o7z,

TN T ) 7 ORI L BT EERIEREY O
5, IEREEEA L BRENGECS RSN o720
DT EED66.2% (59.7-822%) THY, %<
DOEBARDP 572 (K3). pActnos/Hm2 % v 72
bOTIE, EBIEFEAEPTHEELETICENS
CRECHELZ Type ADBEED103% % 5D, D
WTEERIIZHR L & o 72 Type B4%6.9%, Type C &
Type D & & $123.4 % TdH o 72. pSMA35SSH2D S2
S BERO4EDPERARL D, Type A DK D 10.1 %

5=1. Floral dip FCASG-1 EIZFEAL /-

2 O4 XFXFOREER R
5 h TR OKE ik L o% Y KRR
z (A) (B) (B/A) %
pActnos/Hm?2 14,027 87 (0-26) 0.620
PSMA35H2 S2 35,595 124 (0-64) 0.348
PSMA35H2 S3 14,859 23 (0-8) 0.155
pSMA35H2 A3 7,203 29 (0-12) 0.403

D () To bl 14k 72 D 1245 5 N7 B iR ) o #E

THolzh, ooy MhPRKEREL, EESH
HETIZ27 AU DD % Type D 23202 % Tdh - 7-.
S3TIE, 1Z&ALOEETIHIAIERICHAL,
HICEEPROENLE S OBV Hhhobon, KN
fAIS DA NV ATHRL %5 Type BAS11.1% TH -
7z. A3TIE, Type BA%28.0%, &fRMyIZ/N& {AER:
WEE L 72 B Type C MO 7 71N s 71) 7 AT
B SN iR L D) %, 2hD10.0% & ko 72,
ASG-1 AR TE AN X 2RI FICATHICEE T 5460
WL BN, EICEb L EEZ SND ASG-1
EHIET S 2OEREBLIZTLTW5D T EATRIEZ S
nr.

5. ASG-1&{5F® PCR TR

TR 2> & A 245912 DNA Z it L, 4SG-1
BT %2 b L IER L2 RN R 794 ~v—¢&
hygromycin B #{aT % & LIRS N7 74 ~—D
SR Z VT, AUMIZS PCR IZ &L AR 1T -
72 (5). BEIKE O FE, S1-Al, SI1-A3, S2-
A2, S3-Al, HML-HMR D42 DO#E&E TIETRTT
ASG-1 BIZ T DR RNy FHRRD SR, T4
BNy PRy = Ao/, R E > T
ASG-1 |\ 2RI 72N Y R A - T 5D
D SN, SHHEOMATICBV T TV,
DA T ASG-1 DYFRINZ /Ny RHFRD SN, T4
IR RN ASG-1 HEA SN EZ BN D,
F /2, ASG-1 DR NV FOEHFIRD E
W S1-A1(903bp) D /¥ K A353.8% T, S1-A31%
892% TH -7 (£4). ZOENLIITIRICMET S
13 &3 BIEIL S2-A2T86.2%, S3-A1T61.5% & 1K
{ 72572, hygromycin B #{nT % b & IZRET SN2
J 4 <—@ HML-HMR TlZ92.3% D /N> RS0 5

R2. THHBMICH B ASG-1 N7 2 —RITEEE TOEEHRH

Ny E— fEEFTOOR - RERR
pActin/Hm2 49.5 43 — 57
PSMA35H2 S2 375 18 — 30
PSMA35H2 S3 28.1 37 — 38
PSMA35H2 A3 249 21 — 55

SE 35.0 18 — 57

K3, TR SNIRT 2 - DA THIERDEIE

Ny h Ti fEH D FE L 72 I 2 A TR S N7z 8 4 TRIEROEI &
TR 2 KWy D E DEE A B C D
pActin/Hm?2 87 1.1% 74.7% 10.3% 6.9% 3.4% 3.4%
PSMA35H2 S2 129 23% 59.7% 10.1% 3.1% 4.7% 20.2%
PSMA35H2 S3 45 4.4% 82.2% 0.0% 11.1% 2.2% 0.0%
PSMA35H2 A3 50 0.0% 62.0% 0.0% 28.0% 10.0% 0.0%
EN 317 1.9% 66.2% 6.9% 11.0% 4.7% 9.1%
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nr-.

418l D T4 C floral dip #:12 & % ASG-1 BT D ¥
OA XFRAF~OEAFEEHLTE 2L, 4%
DT KRI Y T AR BILT ASG-1 OFEREFFIT %

9 10 11 12 13 14 15 M

5. PCRIZ& 2 ASG-1 &Iz FDigH
M:100bp; 1: A XF X ; 2:N6896-8-O-11; 3-5 : pActnos/
Hm2;6-8: pSM35H2 (S2) ; 9-11:pSM35H2 (S3) ; 12-15:pSM35H2 (A3); P:
BN R 794 <—1E M&M % S

F 4. PCREMICL B ASG-1 DYEERI /N> ROFIRE

TIAR—D BFEYLNYROK/  HENY FORHIE
A Bk L 7% %
S1-Al 35/65 53.8
S1—-A3 58/65 89.2
S2-A2 56/65 86.2
S3-Al 40/65 61.5
HML — HMR 60/65 923

HHIZHED L P TEELFEO I DML TE/2
TEKRT 5.

C 3 )

W OTRI 7 v ANTEEEEE L XX, I
e Tl TF2IERT 5. 2O1=—7 Y
X Fi O EE R B RO FI#E 22 &8k 4 2 10 CTHIRE S
NTWwg, FEHELIIINETIITARIZAREF=
TTIARLTRI VAR EET (4SG-1)
D7 U—=Y 7L TWwbH, KEFFETIE ASG-1
DIERE % FFNT 3 5 728, ASG-1 % ANT-3HEFH O N
7 % — (pActnos/Hm2-sense, pSMA35SH2-sense &
pSMA35SH2 -antisense) % W CTET VAW TH 5
04 XFRAF@ ‘auar¥7’ (12 floral dip i THEAE
FBAZT o7, PUEWEAY O MSEi# (X7 10—
A 10 g/1, hygromycin B:50 mg/1, MES:0.5 g/1, 7 7 —
8 g/l) THEILMER, 31T/ T 21525 2 & A8
TE7z fEEDPH A £ TOWHMRRIEE R, Wik
KRES R EZDOWTHEZITo 724K, IR EERIRAE
ERELELD4DDI A TOERMKERD ZLPT
X7z AEEDSH S T TOMRMIL pActnos/Hm2T49.5H,
PSMA3SH2 D A3 TI324.9 H 755 7. ASG-1 DEIET-
Moz & EIHER L 72 R 2 6 D 77 4 ~— &
hygromycin B a1 % & L IZRKET SN2/ 7 T 1
~— %A PCR TIX, WTFNOHETD 4SG-1
BT ORERN RNy RO Bz, RO R
S AIFE TH W 72 TR IS ASG-1 BIZT % &
ALz 204 X F A FH/EHTEDL Z EHIRE
nr.

i

AWFZE D — 50 % H A 2407 3 81 S FF 2 0 52 4l B 4
(FAEWFZE B ) 23380009 12 L A5 b DTH 5.
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