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Obtaining of Multiple Resistance Transgenic Potato Plant and
Optimization of Agrobacterium-mediated Genetic
Transformation System of Potato in Vitro
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Abstract: The CP fusion genes of PVX, PVS, PVY and PLRV were transferred into Longshu 11 test
tube potato through the agrobacterium—mediated method, and condtions of which was also optimized. The results
showed the optimal Kan selective concentration is 50 mg/L and 75 mg/L for potato chip differentiation and root
germination respectively, and Cb is 500 mg/L. and 200 mg/L.. The optimal transformation conditions: agrobacterium
should be actived for 4.5 hours, transfection for 7 minutes, and co—cultivation time for 2 days, it was beneficial
to genetic transformation. Via this system, four viral CP fusion gene were introduced into potatoes, and later
transformed plants with kanamycin resistance were obtained. PCR detection confirmed the fusion gene had been
successfully introduced into those potato genome.
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SOk, T8 A S A 25500k B A
B, H AR DR AR A BRI A
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mg/L. R R b B IR 3 MS B 75 +
5|k 2, 12 (IAA ) 1.0 mg/L+ 7755 % (GA5)0.2
mg/L+6— "~ & FEMEIS (6-BA )0.5 mg/l+ £ K
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142 RIFE TREEAKIE  PBCRITE
Hf, RS Kan 50 mg/L. BERFR( Strep—
tomycin, Str)50 mg/L A £ (Rifampicin,
Rif)20 mg/L. 1) YEP “F-# |, & 28 CHEH:
7%, 2d JE KB TE VR A 5 mL & A AT
AR YEP WK RIS, T 28 €. 260
rpm 25 T EEEIR G RE IR 2 24 ~ 36 ho K46
ARIT TR A% 1 2 50 R ES 77 (RPEL 1 mL 6
A1 59 B I A #] 50 mL % Kan 50 mg/L.
Str 50 mg/L.. Rif 20 mg/L 1Y YEP V& 1A 5% 57 5k
H, FRE T 28 CHEIRFEIR, 260 rpm 54T
BEYCIR B IR ), ik 1.00 1.5, 2.0,
25, 3.0, 35, 40, 45, 50, 55, 60,
6.5. 7.0 h F 13 DEFEBEEE, B0 [a] B %
B2 mL B, 7EPE 600 nm T HAMEEREE
T E H2 AN ODey, FEALPR 3 YR
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B AT TR I8 B0 B00CAE 4 W BT 75 1) 2 1 BT[]
(BPODg=0.5 2 A7 1A A 550
143 ZYEE FH ODg=0.5 14T B 7
WARY R, RYRHEE A 3. 5. 7. 9,
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I b, BRAERIRM 20 B, FRACEHR 3 REM,
20 d JG iR 2R | TG YR KRR
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TG Y = (15 Gy 1) 55 B 35/ H: A B e
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i Ak 28 = (A fb i 35 e B0/ 4 A 35 P i
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144 JLEEFRETE] SRR YL 7 min AL T
BT 28 °C. REESM TR, LR IRET
FBER 1. 2. 3. 4d, 30d 5 WEeshg: K
RE, Gz,
145 MEFIWE SRS 5
SR | MR 5 5 %5 = (Carbenicillin, Cb)
100, 150, 200, 250, 300, 350, 400, 450,

500 mg/L (iR B R ok i e b, O
B 14 h/d, BEFEUEE R (25+2) °C, 7d
S WA AR T i T O o K oAk H 1 2E 40 3
RS FN b 100, 150, 200, 250, 300,
350, 400, 450. 500 mg/L 44 K 5% 5 3t
7 d JE ST Bt B S 0L o
1.5 A EMHAER

K HI CTAB V& HURFAS D AE A R AT
PRI R B DNA, ZHEBU/INESE S 7 it
BN L A AR AT PCR %822 . DUERE
JE Ry B SEONE PR R B M X B, pART27-
XSYV—rh JFRL A FHYEXTBE . S AR . 98
C10s, 55°C5s, 72°C60s, fHH 35K,
72 °C 10 min, X 5 ul. PCR F=¥)3iE4T 1935018
PHEERCHLUK , 3 B IF Y 38 7
2 HZREDM
2.1 Kan RESTRE 0 oF SR AR
oty

WMEL R, SR TE e sk b
Figt 14 ~21d J5, A0 Kan B9 R HiE 0
R gt /N2 o Kan W 25 me/L
Bf, BRIGE. AR, Bifsiat, b
18555 AN Kan JCHH B 22 55 Kan W E N
50 mg/L B, ERRA R, Bifamsk, A~
REAr L 285 Kan WKBEH 75 mg/L B, ¥4
BRI, Bk, W™, Kan WKE
100 mg/L B, 2B it it
W 25155 I Kan ¥R 50 mg/L.

TEHUME ZE AR B 75 S A Kan, DA
B (b= A R R PH A R . $ERD 28 d )5,
AN Kan AR REA K BE, MR AL, W
A Kan (JACEE B SR LA FERRA R, (HOEREE
Kan ¥ B A 3EMA MR 32 FR . Kan ¥k R 25
mg/L BF , FEFR A AR IE R 3 Kan ¥ R 50
me/L I, RRIER A, (HAERAE K218
Kan ¥ &8 75 mg/L BF, 340 AEREAAR,
R R E; Kan WA 100 m/L B, JLPEA
WRAZR, Rk d, HIbihe AR Kan
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HePE Sk 75 mg/L.
2.2 RATH IARH EHALE A AT

A TR I AR IS 1) X6 38t 4% 55 Ak 1 3L
RECELE, WGk, WRWkES
i, AFITER, AR, Wk
W, Ao MER G OEIET . WA
JFkE pART27-XSYV-rh AR AT TH LBA4404-
pART27- XSYV- rh (A4 pR R I e 45 2R (3%
D)o AIRVEH, WGBSR 45 h 24

IF AR AT TR A K e e
£ 1 R#FHE LBA4404—pART27-XSYV-rh
ERKHMENELER
st (1] 0D TEL
ho EmE EAE2 O EHE3 P
1.0 0.119 0.115 0.117 0.117
1.5  0.159 0.137 0.128 0.141
20  0.182 0.182 0.138 0.167
25 0.199 0.247 0.204 0.217
3.0 0232 0.272 0.219 0.241
3.5 0.300 0.324 0.291 0.305
40 0339 0.428 0.333 0.367
45 0402 0.498 0.412 0.437
50  0.469 0.654 0.509 0.544
55  0.601 0.722 0.634 0.652
6.0  0.707 1.016 0.784 0.836
6.5  0.807 1.112 0.989 0.969
7.0 0.955 1.461 1.137 1.184

2.3 AR g At AL GG e

TRYLEF R AL AR 5CR I fa] A A A
FLRFEME, B, 55 SE0E0
W, W MR S 2 ok, R —
BRI AR G R T, 5 RECE R e
T, il R 2 AT LIE H, RYLETE A 7 min
i 2R A3 50.0%, #ALR | 75 4R AT
BAR, PRI Y 7 min REAL SR

K2 AEEFEE T EEE LRI
(R AR HHZER iR 5k

2.4 ZITIRET A AL GG R A

LR FR I [E) X 2 s 5 2R A AR K
Wi, Bl L IR R AL, J5 YN,
R FTREZ D AT -5 S A e 45
FROIRF Rl AR PR A B A e A
R AE L AME RN R 43 24k RE T, B
fof SR A R TR B B S,
LR EFAEMGRE S . Wik 3 LB T,
RS E YR AR R ) 2 d B A,
LERGKF] 75.0%, 15YLEN 10.0%.

*3 AEMLEFRE R GRS LA

/min 1B 1% 1% /%
3 60 15.0 3.0 1.6
5 60 433 33 1.6
7 60 50.0 6.6 3.3
9 60 26.6 15.0 8.3
11 60 10.0 18.3 16.6
13 60 8.3 25.0 31.7
15 60 0 30.0 33.3

IR AR HEZER . ToieR
/d 1P 1% /%
1 60 50.0 5.0
2 60 75.0 10.0
3 60 20.0 30.0
4 60 8.3 90.0

2.5 Cb 4Ly &ram
PO A 07 18 1 AR T R R B A
FRERT, 75 I3& S SME AR S R B0E,
P, RES WAL . S T AR A
LA IR R AR, 75 LA i 2k o A2 rp
IMA—EWE PR AFRBUE R R
FEEE B RCRAN R, R Fh T A 2= A [ k
JEE OO AR A TR B A i OR AN [R] . TR 2 Ak
FER B BEn AN RIREE Ch B9 45 R (3K 4)
FH, 24 Cb WE N 500 mgL B, ABEA
A ) 2 B 2F o A B B AR AT R i, AE
PRAERK RN RN, KA, (A3
A AW mEERE B, Cb WA
200 mg/L B 5 BE AR 4 i 00 i) A AT TR A
L AR RA K
F4 CbiREXRITE LBA4404-pART27-
XSYV-rh BHIZL R
Chife £/ (mg/L)
100 150 200 250 300 350 400 450 500

FAE ¢ + + 4+ 4+ + 4 4 -

EAREB + 4+ - - - - - - -
 “+" IRAF U 55 =" R IR H 5
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2.6 A FEAHARE PCR A&

WA EH R b 28 (B 1A), ff4t
PEZERK 2R 1 ~2 em BB 32 AMEINTA Kan
75 mg/L. F1 Cb 200 mg/L A A= M3 1% F5 5L | 1%
%, 14d EERAERKWGRS R, %43 1]
AH R B Kan $UME ARG BE )G, JR151EH
A K 20 BRPUHEAERR (B 1B) . PCR ¥4 ™
Y B L IK MT 45 SR (R 2) R B, 6 ARk
DNA BEY 3 4 F 20 1 200 bp A4
FeStk B B, MR AL AR RT3 1
AR A5, W1 E X 6 Bk B A AR iR N %
FE AR R

bp YR <L o

P80 s Tt 0F vkl 127 L M

M g Marker 1T, 1 1 12 %8 (XS HR(LL ddH,0 4
2 F 11 BRSNS B CLAAEFE SE R RR 9 DNA AR ), 3
10 g BT B8 (DL BKE pART27-XSYV—rh JHitR) , 4-9 K
AL DNA PCR %5,

2 HERERE PCR 42l
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A3 I (5 o 7 N i < B~ P B U NS P Y
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ZRMOEL, R SRIE TR . B
L FRERRE . BHERUEMELE . BRI
X c i B P A R BUSAERE S B
PRI ALIR R, DIZEB, . B
SRR R SR T R A 2 3RS
Wy, ZEFRAEI) X AR R SR Ot
R | AMERRRIIEAT T R 0ive, #ILT
JE G (chi) FE DR D A R 2 A % 3035 1R
ANFEUT DA L ZEB . MRS AME IR, K
PUR IR 2 A SR E 15, JFXY
M i ALK ) E B b Ay T e s JUAE
LRl SRR MR B 2 3 SR R
2 S O AMER, RAS T S AR R
ZEPRAEL D) R ot H S B O AR M AR I 2R B AE
RAMEAR, AT TR IER MR, HA LR
R 34% . AREE DL S E LAY P 11 S
R E MBI, W HER TR TR
DAL RS, IFRR R bR R ¢

PR A i B R TE S A 75 mg/L Kan SR SREE A MR /NEE; IR B MR ALABARTE RN 75 mg/LL Kan 55374

AR,

B 1 FhRSMEFREEEL
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SN ZEIAT T,

R AR T, BERES A 30t 25B5
T TR R Ir s A V5 Y OB S R R R T
WA, [FIB BB Ok i SE R B
FEME o RIS Rp AR RS RIVR BE 1 15
VEPEII AR, M Bt SR A AR R T Y
—ANHIEE A . R RTINS AR AT
PIZRAIAT G, A FFEER Cb X 2R AT
PRIREER A B I E A B A %
Ch R 00 il 38 1% % Ak 1 R vp A FF 1 140 385 A
FE 28 3 A A AE LB B 43 5 AT Cb 500 mg/L
F1 200 mg/L KPR ALFF R ALK, HikT
LU JUEESED FR AR B oA
IR I B9 24 pBLI21 FT £ (g SE B bR i 2L
DR 7 8 R R S AL ML IR (npt= 11 ), %3
KA Kan HUiEIE R, HFLIL 9L 2k 25 T RE
A — BB Kan 535 5E FAEK, 2
R A B S BT e A
Kan 50 mg/L 1E R 2F 73 Ak B B 1) Wi 6 1% 7
1 FH Kan 75 mg/L A R A R By B 0 1k s 77 o
{2 Y RS 75 0o [A) A 1 AL e A b 2% R T
YA A, IR R AE R, #
TR AR YR R, B DR 1A 7 3 i
ST R, B AR AT TR TG AL B[R] R 4.5 h,
B R YLIT ] N 7 min, A B TR IS S
I A A B R EAE N, R Ak
R, MRS R T AT R REAS AR 4T 1
FEAME AR BB, ZENA S A B TR K R
T-DNA ¥ 8% 2| /MR A o, DT 52 1%
SEAb IR . S SR B] A ff e 2o T
AT PRI B S M AR 2 1 5 A 2 08 1 ) ] ZE )
PR 75 A i, DR e 5% 7 Ik 1) A i
Ji; A ALRE SR R AR 2 AR AP B
JE AR T AME RS2 BB 50T, BIMEASE
TS 1E Ja S g e AR ] o AR
LEREFRIHE A 2 d, MBS M A JE LR R
B VR, 84 XA I () B RE 4 = % L sk
R, N gy KB
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