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Abstract: The effective nucleic acid fragments of multiple viruses were spliced into fusion genes and transferred to
potato to obtain multi-resistant potato materials. Potato diseases, such as potato virus X (PVX), potato virus Y (PVY),
potato leafroll virus (PLRV) and potato virus S (PVS), are becoming more and more rampant, which greatly reduces
potato yield, especially multi-virus complex infection. Genetic engineering methods were used to obtain transgenic
potato materials with the ability to resist these four potato virus infections. On the basis of the previously obtained
plasmid pART27-XSYV-rh containing four potato virus coat protein gene fragments, the potato (Selanum tuberosum)
variety 'Longshu 3' was transformed using Agrobacterium tumefaciens as a vector, and PCR and PCR-Southern analyses

proved that the fusion gene has been integrated into the potato genome. The results of gqRT-PCR indicated that the
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fusion gene could be normally expressed in the transgenic plants. The disease resistance identification results of three

transgenic plants showed that two of them were highly resistant to the PVX, PVY, PVS and PLRV infection; the other

one was positive for PLRV infection, but was resistant to other three viruses.

Key Words: potato virus; fusion gene; transgenic potato; disease resistance
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TE: AR 2 dRE B s B MU FRAE BT CL AR SRIE R BTIER .
Note: A. Microtuber discs 2 d after coculturing with Agrobacterium; B. Resistant seedlings regenerated on selected medium; and C. Resistant

plant on root medium.
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Figure 1 Induction of resistant seedlings
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Note: M. Marker I11; 2—6 and 10—-14. Amplified by X1/V2 of potato transformant; 1 and 9. Positive control (pART27-XSYV~-rh plasmid); 7. Blank
control (ddH,0); and 8. Negative control (non transgenic plant).
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Figure 2 PCR analysis of transgenic plants
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Note: B. Blank control; N. Non transgenic potato plantlet; P. Positive control; and 1-3. Transgenic potato plant.
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Figure 3 PCR-Southern analysis of transgenic potato
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Note: A. Amplification curve of transgenic lines; B. Internal reference amplification curve; C. Solution curve of transgenic lines; D. Internal parameter

dissolution curve; and E. Three different transgenic plant lines.
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Figure 4 qRT-PCR analysis of transgenic potato
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F1 FHEFEERK ELISA &N (OD,,)
Table 1 ELISA analysis of transgenic potato plants (OD,,;)

PR Line PVX PVY PVS PLRV

S3-13 0.124 + 0.004 0.149 + 0.006 0.195 + 0.007 0.202 + 0.006
S3-14 0.110 + 0.036 0.216 + 0.004 0.224 + 0.008 0.215 + 0.005
S3-15 0.102 + 0.015 0.275 +0.259 0.219 + 0.010 1.231 +0.351
CK+ 1.413 +0.397 1.958 +0.343 1.281 +0.079 2915 +0.198
CK- 0.134 + 0.004 0.123 + 0.006 0.123 + 0.004 0.128 + 0.004

T BRI EE MV EOLE (£SE) o CK+. FERRFEAYA LR R BT, CK-. BITEXT IR .

Note: Data are mean absorbance values over the three plants (+ SE); CK+. Non transgenic plants inoculated with PVX, PVY, PVS and PLRV; and

CK~-. Negative control.
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il T DR R AEERN LA, m—Pik
) AP e R AR L T2, M S & R iR
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WAHNE T R 1 2 ok T8 L A 5o B A S R HU
B O WM OB SR, H A X PVXL PVY,
PLRV 3 Rl 87 5 412 YL LA KX 3 Tl 25 B 705 1 42
EARYTTIE . PVS LS 52 i T 44 2 7 1 fL 5k o 1)
FEREZ—, Bofil iz, RS DB EM
X HE KA, PVS AR Y i al i " 10%~
15%, 5 HAth 8 2 & 42 e i nl 38 %08 ™ 1%~
389%™, ¢ I P HIN A T R SR RN A
AT R, PVS kAL Blfm, H2 A
R EIR ARG . WA s, FE
15, I A 2RI R AR MR T4, [
I, HLRERER X PVSHUER ek B

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

AWFFEH S PVX . PVY . PLRV £ PVS 4 i
BEAMCAE LR B A Ll — ik ik
PAFZ P F PR, PR KR E MR, X
4 B Z2 B DR e Ak Wl APk B S 4% S (R B 25 1Y
R AAREENE L,

B3 S RHONE A FR M, B Y%
W EE Y, BT DA A b S R D S B Tk
BHAEY), R TIE R AN RS, %
BB DR AR (R . MR 2 . iR
iR Nk E, AR F AR EN SRS
EREEGE R, A R UE B A S R B A E
P3SN A, TR R L DR R
BEsR3RIK, HUWTE %08 45 Al S e S i R ]
FEARXT 4 Fs 85 25 B Btk

A3 56 FH SUHT A e .0 il I6C f 2 W o 2 A vk
(DAS-ELISA) & 55 75 & 1, ] ELISA 32407 2
71N I 5 T B2 R 3 3K e 5k R A ) i B Bk
4 pART27-XSYV-rth Bk & 1, S3-13. S3-141% 4
e B A I 25 SR O M, B4R PVY. PVS,
PLRV [y I 5 & T BIPEXT BR (B 4 A 22 44
HAFME; S3-1519 PVS., PVX I PVY 6l 2%
EAE, PLRV R 45 5 A BHA: (ARG I 5 (it A1k
FBE X BE 1 A PLRV S BHAE: A9 J5 R vl g 5
PR A 5%, PLRV RIS dufedg, 1—%E
MIREALYE . I 25 R R, % 440 CPEE PR &R
PR E RN, e Dbtk R 5l

http://www.cnki.net



©58

W A H 354, S 1, 2021

AL P 2 55 14 D DAY ] B ARV e DR R AR 3 1k S MIRLRE [R]
KA, LR REFI BE 7ERLRR A Y S 58 A5 A AR
R B FRIEAREA . JaLeihoe il ottt
Ttk H A RNA 1 BB R IF Rt — 2241 5T,
[l o o B BE D RR R R | B A7 . HHE] R
b R A LA T S RO AT, B ROk X 4 Ao
oz [ I ELA BT PR A R BE TN L B S0B A o, AT
ThE BGOSR R EA R

[ & % X B ]

[ 1] Gebhardt C, Valkonen J P T. Organization of genes controlling
disease resistance in the potato genome [J]. Annual Review of
Phytopathology, 2001, 39(1): 79-102.

[2] Wang B, Ma Y L, Zhang Z B, et al. Potato viruses in China [J].
Crop Protection, 2011, 30(9): 1117-1123.

[3] Abel PP, Nelson R S, DE B, et al. Delay disease development in
transgenic plants that express the tobacco mosaic virus coat
protein gene [J]. Science, 1986, 232(4751): 38-43.

[4] WS, B0k, BB, 5. =MLYk iR E [J].
L A=Y AR, 2005, 13(1): 10-15.

[ 5] Vasil V, Castillo A M C, Fromm M E, et al. Herbicide resistant
fertile transgenic wheat plants obtained by microprojectile
bombardment of regenerable embryogenic callus [J]. Biotechnology,
1992, 10(6): 667-674.

[6] M, D5, WO, 55 . B an i A Rk Ahre i 1 i i
B DR K A0 K A5 SO R RIBURYE (1], P R HE %, 1997, 12
(13): 261-269.

[7]1 Van Tuyl ] M, Van Holsteijn H C M. Lily breeding research in the
Netherlands [J]. Acta Horticulturae, 1996, 414(2): 35-43.

[8] TiMEMe, A, PR, 5. MRS eE T E A TS
JEFERIATST [1]. A4, 2013, 27(9): 1293-1301.

[ 91 Lipsky A, Cohen A, Gaba V, et al. Transformation of Lilium

longiflorum plants for cucumber mosaic virus resistance by

particle bombardment [J]. Acta Horticulturae, 2002, 568(1): 209~

214.

[10] il =, XUHREL . JOH o 1 & G R ER PG B R R Y £ []].
rf [ A AR, 2009, 25(9): 174-178.

[11] RN, 20, BERobR, 55 . UMb 72 8 1 BE R R 3 ik Ak 1

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

) 4 e Th 4 AL JL D RS ) 19 25 5 ()], 241, 1994, 36(11):
842-848.

SREGES, AHOAN, 20, S R DR E XN . YRS
FEHE VLN A S SL I RTRR BTGV (1], W 222741, 1996, 12
(4): 360-366.

Jan F J, Fagoaga C, Pang S Z, et al. A single chimeric transgene
derived from two distinct viruses confers multi—virus resistance in
transgenic plants through homology—dependent gene silencing [J].
Journal of General Virology, 2000, 81(9): 2103-2109.

P R, S8R, /N, 45 . PURUR 82 JChr o i S DR Th 48 S 11
AT (1. AR, 2008, 18(11): 1250-1255.

Rk, 5450, BRIEAE, 45 . FIH RNA T AR Mol #oe i
BB HUR S D8 % (1] BOLE D, 2006, 15(5): 525-
531.

PRIEHE, S, B/INES, 45 DO HT S 4% S B A A 2k Bk
P R FOR ARG e Ak [J). T PEAE Y, 2017, 37(1): 87-95.
FRRIY, B, SCHEIZ, BR3P T I
BOCHEAOUAL (7. Th I BB 523, 2015, 29(3): 141-145.

KT, FIVRE, R, A AU A A S0 T AL S R iR
AR R BEST (7). HE 44 2, 2004, 18(3): 132-135.
TR, R, 2SO, S5 R R A 200 PVA-CP SR
[R5 A S5 44 B Rl AR 4 303 Y FFE (7). b B 4% 5, 2005, 19
(2): 77-80.

Chen L, Marmey P, Taylor N J. Expression and inheritance of multiple
transgenes in rice plants [J]. Nature Biotechnology, 1998, 16(11):
1060-1064.

Lawson C, Kaniewski W, Haley L, et al. Engineer resistance to
mixed virus infection in a commercial potato cultivar: Resistance to
potato virus X and potato virus Y in transgenic Russet Burbank [J].
Bio/technology, 1990, 8: 127-134.

RIS, AR, RN, 55 . SRIKPVY M PLRV WU AN 11
JE S I BURTEDIST (1] AEY2F4iR. 1997, 9(3): 236-240.
FEET, 2270, R, 46 3 M #pdh oo i M BRI B 1y
A [T, BL2Ea R, 1994, 39(21): 1992-1995.

SOLIR, SAHEE, WIOME, 4 . TS SR AR [ L 1 T R
5L 0] PR EES:, 2002, 17(3): 248-251.

FEROS, XA, BN, S5 R4S Th R TR T A A L
AT (1), FPEED, 2018, 44(4): 171-176.

http://www.cnki.net



