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Identification of Late Blight Resistance R Genes of Potato by Transient
Expressing of Phytophthora infestans Avirulence Genes
Using Agro-infiltration
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Abstract: Late blight, caused by Phytophthora infestans, is a devastating disease of potato. It is important to distinguish
what kind of R contained in potato cultivar or potato breeding materials for potato late blight resistant breeding and control late
blight through management of different R genes. According to the ‘gene-for-gene’ hypothesis, the interaction between
pathogen avirulence genes(Avr) and resistant genes(R) will lead to hypersensitive response (HR)in potato. So, itis possible
to distinguish host R gene by Avr gene expression in potato leaves. In this study, efforts were made to distinguish potato R
genes by transient expressing P. infestans Avr gene in potato leaves using agro-infiltration methods. The result revealed that
0.5 optical density at 600 (ODs) Was suitable for potato agro-infiltration. Agro-infiltration mediated Avr expression efficiency
depended on potato genotype and leaf age. Full expanded younger leaves were fit for Agro-infiltration mediated transientAvr

gene expression. Transient expressing Avrl, Avr2, Avr3a and Avr4 in leaves of diagnose potato material which contains
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corresponding R genes led to HR. Identification results of both agro-infiltration method and R gene specific primers PCR

amplification were not consistent in some potato genotypes, reflecting that both methods have some defects. The desirable

results could be obtained by combining the two methods.

Key Words: potato; late blight; avirulence gene; resistant gene; transient expression; agro-infiltration
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Table 1 R gene specific PCR primers

FE Gene 5|¥) Primer 5191741 (5' —3' sequence) KN (bp) Size FEFIREE(CC) Tm S 3Lk Reference
RI-DiaF CACTCGTGACATATCCTCACTA

RI 1400 50 (3]
RI-DiaR CAACCCTGGCATGCCACG
R2-DiaF TACTAACCTTTTCCTAGATG

R2 800 58 [15]
R2-DiaR AGAACTTTCTCACAGCTTTT
R3a-DiaF ATCGTTGTCATGCTATGAGATTGTT

R3a 980 56 4]
R3a-DiaR CTTCAAGGTAGTGGGCAGTATGCTT
R2-F1 GCTCCTGATACGATCCATG

R2 family 682 50 [16]
R2-R3 ACGGCTTCTTGAATGAA
R2-F1 GCTCCTGATACGATCCATG

Rpi-abpt 686 50 [16]
R2-R3 ACGGCTTCTTGAATGAA
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COME R RIFIETESFTOL. Avr3a Ry R3a X TCHERER , BN FE Ry s 20k pCB-302-3 , B X R )6 Ve A Avr Vel JE
Q represents agro—infiltration sites. Avr3a is the avirulence gene corresponding to R3a. Plasmid pCB-302-3 is used as negative control. Co—infil-

tration of Vntl and AvrVntl are used as positive control.

1 ODw 0.5 RIFEEB(EE Avr3a)E LR E ' LBR-R3’ 5 REIXRHUS HR RE
Figure 1 HR development on potato ‘LBR-R3’ leaves after agro—-infiltrating with 0.5 ODq, Agrobacterium

suspensions (containing Avr3a)
A AN RFER ) Th % ) A

LBR-R1 LBR-R2 LBR-R3 LBR-R4 LBR-R10

L ]

COMFMIB TCRE IR PRI s [ ARRAS 13K pCB-302-3 YRG5 [Z MM AT S (TR I Vi d Rl Avr Vel JER)

Qrepresents agro—infiltration sites of avirulence gene; [ fepresents agro—infiltration sites of empty vector pCB-302-3 (negative control );

E:E represents agro—infiltration sites co—expressing Vni¢l and AvrVntI(positive control).

2 EHERAvrl. Avr2. Avr3a. Avrd FAvrI0 FERN RS E FIF L HR R
Figure 2 HR trigged by transient expressing Avrl, Avr2, Avr3a, Avr4 and Avr10 on R gene diagnose potato materials

*2 DRIBFENFEELHHRREHER
Table 2 HR frequency appeared on corresponding ‘LBR-R’ plant leaves

TREHEN A7) S M) A

Avirulence gene LBR-RI LBR-R2 LBR-R3 LBR-R4 LBR-R10

Avrl HR(31/42) N N N N

Avi2 N HR(12/12) N N N

Avi3a HR N HR(24/24) N N

Avrd N N N HR(8/24) N

Avrl0 N N N N N
Vatl+Ave Vot I(BEERT ) HR(15/24) HR(12/12) HR(15/15) (HR15/24) HR(16/24)

pCB302-3 (B Xt ) N N N N N

T HRASHEZ N N4 JEHR; 355 RO 3R HRORAESIAR (HRRAE SLETER S0
Note: HR-hypersensitive response; N-no hypersensitive response; numbers in bracket means frequency of HR occurrence (HR occurring sites/total

infiltration sites).
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O represents agro—infiltration sites; pCB—302-3 represents agro—infiltration sites of empty vector (negative control ); agro—infiltration sites

expressing Vntl and AvrVntl combinations as positive control.

B3 FRDHFEMEEDI R EHTSERFHRE

Figure 3 Phenotype on different potato leaves after infiltration with different Avr genes
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A Ml CK  LBR-RI %3 93008 93011 93014 “ER15 HkfH &2 wHE3s

1 400 bp

A8

RN

Ml CK  LBR-R2 ®§3 93008 93011 93014 15 Bk &2 HhE3s

686 bp

93011 93014 fER1%5 HKf\ 2 rhE3

980 bp

A RIFNFRRS Y1 B: Rpi—abpt FEDFE T 5104 5 C: R3aFEFERSI1YH 1, CK: S EXHIR (BHCH ddH.0) 5 MI: 43FiE
bRt Trans 2K Plus; M2: 43 F-HEHRiE DL2000.

A: RI gene specific primers PCR amplification; B: Rpi—abpt gene specific primers PCR amplification; C: R3a gene specific primers PCR amplifica-
tion; CK: negative control (ddH-O is used as PCR template); M1: molecular marker Trans 2K Plus; and M2: molecular marker DL.2000.

Bl 4 RI. R2. R3aTNR4ERHESLEMRFHPCREE
Figure 4 PCR amplification in different potato materials using R gene specific primers

RI3 KHEEHERSERFHRSIYWPCRERLILE

Table 3 Comparison of agro—infiltration and R gene specific primers PCR amplification results

Avrl R2 Avr3a Awd Avrl0 Rpi-abpt

ThER AR SFRRE EREER AFtRd dESR SFhRid AR T2 ER e S FhRid

Potato materials Molecular Infiliration ~ Molecular  Infiltration =~ Molecular  Infiltration Infiltration Infiltration Molecular
marker result marker result marker result result result marker

LBR-R1 + +

LBR-R2 - + +

LBR-R3 + +

LBR-R4 +

LBR-R10 -

R3S - + - + _ + _ .

93008 - - - + - + - -

93011 + - - + + + - - +

93014 + - - + - + - - -

1BE1S - - - - - - - - -

R . - - . . - . . -

-2 - - - - - - - - -

3 . . - . . . - . .

e R I HR B3 A R SRR Aty s -7 AT,
Note: "+"represents HR occurrence or presence of R gene specific amplification bands; " — "represents no HR or R gene specific amplification bands.
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