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4B R B HRTAT IR, S i B 2
T LA AR B v Ll 43 B B 4% 3 F Pt 58 BT A
HHAE 5 LU b X HURE 20 25 3Kk
1.2 RIEF5E
1.2.1 AmEFEM 2024 45 H T RREITARIES
B sl 23 B (48°4'N, 125°52' E) It i = fh
FE SR 19 SRR HT . PRI i S0W 3 &%
Thaxtomin A (TA) , HJG B & 7K ECH1 100 pmol/L
) TA WL # e i N3 20 €0.05 viv) FeifiliR
BRI SRR GV LA/ 55 1R 335 ST T iR
FEHAEKT 30d SR ZE M, R DA
SEARIRNBRUE, ikt G T BT R (AR 28,
PREE R A AL B 5 (I 24 he IRIG IR E 3 IREH
(KX19) 13 A HEALFE (CK) , X BRAL PR 2%
TH/K 53R 20 €0.05 viv) 4% B fc i FO TR A 1 T
HR .
122 ZAMOGRIR, 22, BEfKEARIT KL
My hinE e B ) St H . KM BCA (bicinchoninic
acid assay) VA E B R EE . AKIEIE T3 R
WEE, NEAFERERE EN &, PR
X AN [EV2EL 0 PRI it 3R AT R RS, 0 FL R B 22 A [ 1k
ESE. £V EEAER B I S mmol/L DTT,
VRA], 55°CHEHE 30 min, fEUK EFTANE=R
Mo N 10 mmol/L M Z e, FooriRA), =imik
JEHCE 15 min. 76 LA BIEE I 6 AR P
DUEEA, 20°CHE 4h UL LaE % . T 4°C.
8000 g Z5.0» 10 min WAEVTIE, KN 2~3 min.
I 100 mmol/L = Z &Ik 8 gt (TEAB)
S ULUE, N 1/50 ¥l 1 mg/mL R
Trypsin-TPCK, Jf ¥ 37 CH LB - Fig it J 1)
FERL R T 5 T-80 °C fRAF . AR T FE M N
100 mmol/L TEAB ZZiM, #]¥% ¥ >), T 1.5 mL Ep
BT ERIC RN . WIOKFE TR B TMT 55, %
R =, MATLKCEEEIFE L. BTMT ik
AR S, RIRS), EERE 1 h. A 5%
BRNEZIERB, RTJET-80 °C fRfF .
123 o #H  WAHEHE: Agilent 1100 HPLC; 4
WL Agilent Zorbax Extend-C18 424 (2.1 mmx

150 mm, AifE 5 pm) 5 AP K4 210 nm.
WBhH A Fl: ACN-H,O (2:98, viv) , F&E/KE
pH 2 10; #ishAH B #H: ACN-H20 (90:10, v/v),
2 7KK pH % 10, Ji#: 300 uL/mins B3
i 2 1F: 0.00~8.00 min, 98% A; 8.00~8.01 min,
98%~95% A; 8.01~30.00 min, 95%~80% A; 30.00~
43.00 min, 80%~65% A; 43.00~53.00 min, 65%~55%
A: 53.00~53.01 min, 55%~10% A; 53.01~63.00 min,
10% A; 63.00~63.01 min, 10%~98% A; 63.01~
68.00 min, 98% A. Y% 8.00~54.00 min HIFF i,
WRIXEERS 1 min WCERLEBUE R 1~15 S ELE H,
REWHE . BRI R R T, PR R b
JRE o
1.2.4 LC-MS/MS o # @il & 4F: L
300 nL/min (¥ EAE 2] 73 4 Acclaim PepMap
RSLC, 75 umx50 cm (RP-C18, 3[E Thermo
Fisher) 77 & . WishtH A #H: 0.1% FA /K& W
ZAH B MH: 0.1% FA ) ACN. BEEEBEME AT 0~
4 min, 0~6% B; 4~45 min, 6%~19% B; 45~50 min,
19%~24% B; 50~53 min, 24%~35% B; 53~56 min,
35%~95% B; 56~60 min, 95% B; i MF: —
2 MS Ji B HEE RN 60 000, H s a5 i E
W 1x10%, Fe RVESTET[E R 50 ms; B4 1%
€ A I G m/z JE ] 380~1800, FXfH
10 Mg g T MS/MS H; BT MS/MS i
SR B AS FH Hi i 10 B 1 1 5 B T 1Y v R AE e
R, REEREE BN 32 eV; MS/MS [f14) %
W 30000, MR EHIRA 23105, B FHRK
VESTE R 110 ms;  BhASHERRE A48 40 s.
1.3 #HiEE

% F ProteomeDiscoverer 2.4.1.15 $3E 73 #7 4K%
- 4b BEEL B, 48 FH Excel 2019, Toolbox for Biologists
2.12 1 GraphPad Prism 9 #4224 .
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AL RAERZR (B D o G MNARE SRR 10 5T
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& y=0.849x-0.00869, i J5 v 55 HHARE AT i 1 0 75
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Table 1 Determination of protein concentration in samples from different treatment groups
S //\ NV== \‘ﬂ =N N E=a i A'TL’ N A=
50 W | k2 mogEs bR WREREA SRR
Treatment Absorbance 1 Absorbance 2 Absorbance 3 Verage casure protein rue protem
absorbance concentration (mg/mL) concentration (mg/mL)
KX19-1 0.258 0.241 0.245 0.248 0.202 2.02
KX19-2 0.314 0.322 0.311 0316 0.259 2.59
KX19-3 0.271 0.282 0.263 0.272 0.222 2.22
CK-1 0.289 0.288 0.313 0.297 0.243 2.43
CK-2 0.270 0.273 0.264 0.269 0.220 2.20
CK-3 0.261 0.266 0.275 0.267 0.218 2.18
kpa M KXISTRXIZKXISS CK1 - G2 €3 Z RS AE A P<0.05. FC=1.5 3 FC<1/15.
116.0 ik 4 MK 5 s, 3REEH 130 MEREA, H
o2 i 180 ANk LI, 50 RIS FIRER. XX
N3 B S e T 4T B TR B K AN ,
o o S S 130 22 SR R T ARSI (8 6)
oo == | T (040 3 1 R R P B8 KT e it e
50 — SN SN SN SN S e 1007
18.4 - g I
1474 w— B S 80
‘ s HEE ool
2 FRESHRLAH & BEE PAGE SR =2s ¥
Fig.2 PAGE analysis of total protein in E}S o2 40f
samples from different treatment groups is) —Q'é) °
] 20 -
o KXI9 . CK “
80 F 0 ! )
i Up 4 Down
®KX19-1 = .
S 40t °KX19-2 4 EREALITE
E e KX19-3 Fig.4 Statistical chart of differential proteins
< ol
) NI A Down-regulated protein - =12 4 Up-regulated protein
= +CK-2#CK-3 -3 T A Significantly down-regulated protein
-40 - e CK-1 -3 L A Significantly up-regulated protein
ok 2.3 % 5 % A Non-significant protein
7100 0 100 |
PCI (37.8%) or |
- N I
3 AIEEBRGEETRI O &4l |
Fig.3 Principal component analysis & a
of trusted protein expression level B ?v:
I S .
23 ERZEAHIE ot , . .
FEAHHHIEA log ¥ 4L)5, 1 H Fold change 2 1 log(z)FC
(FC, logaFC=i 30 2H ¥ (H—XT HRZH I ME ) FZR t-test 5 EREAMLE

WIS E R R PAEILFEIMEHEE R EAREE R, Fig.5 Differential protein volcano diagram
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Fig.6 Heatmap of relative expression matrix of differential proteins
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Fig.7 Differential protein GO enrichment analysis
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Fig.8 Differential protein KEGG enrichment analysis
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Fig.9 Differential protein interaction network diagram
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Differential Proteomic Analysis of Potato in Response
to the Pathotoxin of Common Scab

Pang Ze, Tian Guokui, Wang Haiyan, Li Fengyun, Pan Yang, Li Mingxue, Wang Lichun

(Keshan Branch of Heilongjiang Academy of Agricultural Sciences/Key Laboratory of Potato Biology and Genetic
Breeding of the Ministry of Agriculture and Rural Affairs/Heilongjiang Potato Germplasm Resources and Genetic
Improvement Engineering Technology Center, Qigihar 161000, Heilongjiang, China)

Abstract To elucidate the proteomic response mechanism of potato to a pathogenic toxin Thaxtomin A (TA),
causing common scab, this study was conducted using the potato cultivar Kexin 19 as the experimental material.
Tandem Mass Tag (TMT)-based quantitative proteomics technology was employed to analyze the differential
proteomes of potato leaves treated with the toxin and a control group. A total of 130 differentially expressed
proteins (DEPs) were identified, including 80 up-regulated and 50 down-regulated. GO and KEGG enrichment
analysis showed that the DEPs were significantly enriched in biological processes such as defense response, plant
MAPK signaling pathway, S-adenosylmethionine biosynthesis, and protein processing in the endoplasmic
reticulum. This reveals that the response of potato to the scab toxin involves a complex physiological and
biochemical regulatory network. Through protein-protein interaction network analysis, the core protein M1ASG7
with the highest connectivity was screened out. Additionally, two up-regulated DEPs, M02PK2 and M1A0Y3,

were found in its metabolic pathway, all of which are closely related to the regulation of cellular metabolism.

Key words Potato; Scab disease; Proteomics; Differential protein
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