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Localization and function of effector P2 of Puccinia helianthi Schw
JIN Jia—peng, LIAN Xiao—yu, LU Yan, JING Lan"
(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010011, China )

Abstract: Sunflower rust, caused by Puccinia helianthi, often threatens sunflower production. Effectors are
proteins secreted during pathogen infection, which promote pathogen invasion or trigger host immunity. In order to
clarify the role of P2 effector in rust infection process, P2 gene was analyzed by bioinformatics. cDNA of P. helian-
thi urediospores was used as template to clone P2 gene. Its expression characteristics during the infection were ana-
lyzed by qRT-PCR. Then function of P2 was verified in Nicotiana benthamiana by Agrobacterium transient expres-
sion system, and subcellular localization of P2 was performed by transient expression in N. benthamiana. Results
showed that P2 encoded 58 amino acids (aa) with 24 aa signal peptide at N-terminal, without nuclear localization
signal and transmembrane domain. P2 expression was up-regulated during early stage of P. helianthi infection.
Transient expression of P2 in N. benthamiana inhibited BAX~induced cell death. Subcellular localization showed
that P2 was localized in cell membrane and nucleus.
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Table 1 Primer sequence used in the experiment

514 Primer 41 Sequence (5'-3")
UBC-F GTGGTGACCAAAGACTGAGACA
UBC-R CGACAGTCAGCCAACTACC
qPCR-P2-F TGCCACGTTGAGAATGACTC
qPCR-P2-R TGCTTCCCAGCATAACCTTT
P2-F CGGGGTACCATGATCATTGGCTTTGATCTGTTGG
P2-R GCGTCGACTTAAAATGCTTCCCAGCATAACCTT

part-CAM-eGFP-P2-F
part-CAM-eGFP-P2-R

TTGGAGAGGACACGCTCGAGATGATCATTGGCTTTGATCT
CCCTTGCTCACCATGAATTCAAATGCTTCCCAGCATAAC
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Fig. 1 PCR amplification of P2 gene
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Xl

it qRT-PCR X} P2 1) 21k & A7 50 b7 , 45
W (K 2), 5iZEFAEE AT hrRIAEML, P2
FEAR YL 1 24~72 h FRak A R R R EE A M,
FE 24 h B3R B Rk i, 290 A6 F B BE R IR 1Y
13. 848, Bl J5 1% BE A () ik S B8 F M ,48 h.72 h
Fikw ol 21 8. 4 F16. 245

—_ 33 N9] %)
)] (=) W (=]
1 1 1 J

X} Zeik 1 Relative expression
.IS .

CK 6 12 24 48 72
e G IRl Hours post inoculation /h

TE:CK: o) H AT BIFPAR R/ NG TR P2 5 AR ORI ]
5l HZE R AT B3R IKAE 0.05 KF L2257 B3

Note: CK: Urediospore of P. helianthi. Different lowercase letters in the

figure indicated that P2 expression was significantly different at 0.05 lev-

el between different sampling time and urediospore of P. helianthi
2 P2EFHEESEEHEDEPRRIEHE

Fig. 2 Expression pattern of P2 during rust infection
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Y P22 AT I] BAX 35 S B A B SR AL (K1 3) . &
BHZLN T P2 ] BB ELAG 4 il 27 3 B A8 S0 A9 e

1. eGFP 4. eGFP+BAX
2. AVR1b 5. AVR1b+BAX
3. P2/p2P 6. P2/P2*" +BAX

TE: A5 A7 P2 A AR AOAAT B A O ST AS TR M 7 5 d 5 e 2
WG sa: AT 285 B (A 3R (1 AL B A P2 ALk
BT TR PRV TR SR S LG J 5 d i i 2R TRER 5 b B I A 28t i (0
SETH S Y F A EE

Note: A: Phenotype observation of tobacco leaves 5 d after A. tumefacien
containing pGR107-P2 vector infiltration; a: phenotypic observation of A
leaves after discoloration; B: phenotype observation of tobacco leaves 5 d
after A. tumefacien containing pGR107-P2*%" vector infiltration; b: pheno-
typic observation of B leaves after discoloration
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Fig. 3 P2 inhibits BAX—-induced cell death in N. benthamiana
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GEP 4% 2% Chlorophyll

part-CAM-eGFP

part-CAM-P2-GFP

3% Bright field

e Merge

- ATHOEIE R S AU ILER , GFP AR 5 4 (8, I 4 R R SO L, AR R 20 wm
Note: GFP signal (green) and chlorophyll autoflunrescence (red) were observed under a confocal microscope. Bar= 20 pm
4 RN T P2 7EAS ECHE Y 0 40 A RE oL

Fig.4 Subcellular localization of P2 in N. benthamiana
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R 20 MR BT, 2B P2 W] BB ELAT T4 35 S B AR S i
AIREST o T H SEE IR R IF A, P2 TEIE S
A W 0 2R PR 1 B T R TN R
58 4 AU RN 18 1) H 885 IR Uk 1] H 3% rp A 4%
PP, ARG A 45 SRR 75 79— 2D UESE

TEJR IR A G 27 2 B9 R oy, 320 R0 19y
W ENFF EANM N AR . AT, 228000 40 E 7
T 5 A A R DR AR A SRR AT TR B i
B H R A9 A 5 . Tzelepis S o
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