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Physiological and biochemical responses and transcriptome
analysis of sweet potato under soft rot fungus stress

AN Yanbo', ZHANG Liang?, LIU Penghui', MA Wenqing', LU Guoquan', CUI Peng"
(1. College of Advanced Agricultural Science, Zhejiang A&F University, Hangzhou 311300, China;
2. Jinhua Academy of Agricultural Sciences, Jinhua 321000, China)

Abstract In order to clarify the physiological mechanism of soft rot disease and improve the quality of sweet
potato during storage, the physiological and biochemical responses and transcriptomics of “Xinxiang”, the
major fresh eating variety of sweet potato in Zhejiang, were analyzed before and after disease infection. The
results showed that: 1) After infection with soft rot disease, the activities of antioxidant enzymes and cell wall-
degrading enzymes in sweet potato significantly increased, and the ultrastructure analysis showed severe
damage to the cell structure. 2) During the process of sweet potato soft rot disease infection, 12 205 genes
showed significant changes, among which, 7 505 displayed upregulated expression and 4 700 displayed
downregulated expression; In the GO category, different expression genes were enriched in organelles,
membranes and other cellular components, metabolic processes, biological activities, response to corresponding
stimuli and catalytic activities in molecular functions. KEGG annotation analysis revealed that DEGs were
significantly enriched in phenylpropane metabolism, carbon metabolism, starch and sucrose metabolism,
amino acid biosynthesis, citric acid cycle, hormone signaling transduction and biosynthesis of secondary

metabolites. This study provided a theoretical reference for further research on the gene function related to
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sweet potato disease resistance and the elucidation of disease resistance mechanisms.

Keywords sweet potato; soft rot; ultrastructure; transcriptome
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Table 1 Primers of differentially expressed genes for qRT-PCR
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TRINITY_DN24138_c1_g2

AGGTCAACTGAAGAATCTGGCA
TACAACCAACGACAGAGCCC
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TCTCTCAGTCCGGAATCGGT
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GACAGCACCTGTCATTGGGA




54 0 LN ES I Y NS S 4

2024 4F 55 29 %

1.3 #HiEAIE

> i Microsoft Excel 2010 47 8045 4 11 4b B,
iz J IBM SPSS Statistics 21. 0 #£ 17 J7 22 ¥ [] % 4
Mr , # ] GraphPad Prism 8. 0 #EA7 AR .

2 #RE5SH

2.1 HEXTFEE G R & E A& A
2.1.1 HERBREBEHKBRAGEE ZF
TR Y 24 b5, 8 R Je B0 & Y
RIFAER ;48 h)m , B & AT F A E (B 1o X
B UEAT I B R B, S0 R AR H L E R R Y 48 h
Jo L R BE AR F] 3 em KA b, B RS20 1 R Y K
SER ™ MR R GAE N, AR R AT 72 h
A 35500 7
2.1.2 HBRAMNHFRAAEL DGR
POD 7£ & S fH 9 b )iz A7 78, 38 ) i 4k SOD
(4 o i AT B B Al 36 7 AR 9 o 4R A 9 R HLOL ™

Xif it
Control check

o
[l»\ﬁ«u

7 ;‘.‘m o '

—

24 hiZ Y
24 h infection

48 hiz s
48 h infection

1 HERREMHEREAGHRBELETE
Fig. 1 Phenotypic identification of sweet potato root

after inoculation with soft rot bacteria
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Fig. 2 Effects of soft rot on antioxidant indexes of sweet potato
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Fig. 3 Effect of soft rot on cell wall degrading enzymes of sweet potato
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Fig. 4 Microstructural changes of sweet potato from soft rot
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Table 2 Summary of unigene functional annotations

Ty e T B o e

Functional annotation

TE R 2 Wy b ity B PR R/ A

The number of genes annotated

TE R 2 Wy b i1t 5 B R L AL/ 6

The proportion of the number of genes

database to the species annotated to the species
PFAM 19 605 27.695
eggNOG 23 489 33.182
BLASTP 21 190 29.934
RNAMMER 8 0.011
GO 30 028 42.420
BLASTX 30 217 42.687
Map 7 302 10. 315
NT 66 889 94.492
Prot 27 603 38.994
KO 11 434 16.152
NR 43 180 60. 999
SingnalP 1693 2.392
TmHMM 5 389 7.613
Total-anno 70 788 100. 000
Total-unigene 70 788 100. 000
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Table 3 Major differentially expressed genes in sweetpotato in response to phytophthora creepingis

X 4 =
Gene ID

EHRE
Differential

expression

2 AR AL
Fold

change

Ty he i F

Functional annotation

TRINITY _DN14966_c1_g1
TRINITY_DN15806_c0_g1
TRINITY_DNY9539_c3_gl

TRINITY_DN19358_c2_g2
TRINITY_DN15589_c1_g2
TRINITY_DN24138_c1_g2
TRINITY _DN7524_c0_gl

TRINITY_DNZ21648_c0_g2
TRINITY _DN10327_c0_g1
TRINITY_DN22000_c1_g1
TRINITY _DN22322_c0_g1

TRINITY_DN15920_c0_g1

Up
Up
Up
Up
Up
Up
Down
Down
Down
Down
Down

Down

17.01 016 280

14.19 680 349

13.15 660 034

12.92 506 773

12.26 298 715

12.08 140 215

—9.59 204 138

—9.59 056 888

—9.24 974 239

—8.43 144 420

—7.66 265 138

—7.71 079 190
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Fig. 5 GO functional classification of differentially expressed genes based on transcriptome sequencing data
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Table 4 KEGG pathway of differential genes in response to creeping root mold infestation
KEGG i #% P QMH /A TR/ A .
KEGG pathway P value Q value Up-regulated  Down-regulated i i Map
SR B AR g 0.000 000 009 0.000 000 424 57 9 map00400
e £ 358 0.000 008 274 0.000 283 381 96 27 map01200
ARNEAR AR MOEREYS R 0.000012 102 0.000 331 604 29 8 map00400
AR A W 1 A2 0 0.000 037 860  0.000 864 475 9 4 map00999
A5 2 15 FT =0 2R A N 0.000 048 127 0.000 941 906 13 3 map00909
Jofe H AR AR 35 0.000 130 468  0.002 234 256 31 10 map00480
(PR AL 0.000 237 704  0.003 618 384 71 51 map03010
T A I RE B AR 0.000 652 951 0.008 945 429 29 34 map00500
TR R i AR 0.001 658 127 0.020 651 216 19 9 map00030
EXRREYA K 0.001 903 723 0.021 734 176 14 5 map00908
A 2R W R e 0.002 820 124 0.026 749 464 17 11 map00710
i1 JBT AR R BT R B AR W 0.003 124 025  0.026 749 464 7 5 map00073
| 1 A= 4y B A ) 0.003 124 025  0.026 749 464 9 3 map00901
it 5 R AR 0.002 888 213 0.026 749 464 16 5 map00350
G 2 A B 0.003 935 653  0.031 716 731 18 5 map00902
o7 A5 0 RO s R i 0.004 868 413 0.035 986 171 4 1 map00903
i 25 B S A B 0.004 990 783 0.035 986 171 19 6 map00900
VA i 1 0.005 855 017 0.040 106 865 28 16 map00620
F7 s B A 3 C TCA G 35O 0.007 533 616  0.043 004 389 28 4 map00020
AL E AL 0.006 966 804 0. 043 004 389 16 5 map00460
S0 2 1A T fe X 0.006 956 255  0.043 004 389 14 3 map00760
WMEAFTHS 0.007 433 427 0.043 004 389 51 52 map04075
AR WA 0.008 369 238 0.045 863 422 83 23 map01230
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Fig. 7 gRT-PCR validation of DEGs in sweetpotato in response to pathogen infection
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