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Characteristics of innate immune physiological response induced
by chitin and flg22 in pepper seedlings

GONG Xuefeng, XU Yi, SONG Zhanfeng" , CHEN Xin, CHEN Qiong, HOU Sihao
(Horticulture Institute, Vegetable Germplasm Innovation and Variety Improvement Key Laboratory of Sichuan Province, Key
Laboratory of Horticultural Crop Biology and Germplasm Enhancement in Southwest Reigns, Ministry of Agriculture in Rural

Affairs, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract [ Objective] The study aims to examine the characteristics of innate immune physiological re-

sponses induced by chitin and flagellin-derived peptide flg22 in pepper seedlings, and to explore the rela-
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tionship between innate immune physiological responses and pepper multiple resistance to diseases.
[ Methods ] Five local pepper cultivars from Sichuan were used as experimental materials. The disease inde-
xes of bacterial wilt and phytophthora blight in pepper seedlings were analyzed. Seedlings were cultured by
hydroponics and treated with chitin and flg22 exogenously. Root growth, stomata aperture, callose depo-
sition, reactive oxygen species (ROS) accumulation, SOD, CAT activities as well as gene expression un-
der different induction times were analyzed. The physiological responses and their relationship with disease
resistance were evaluated comprehensively using biostatistics. [ Results | (1) The lowest disease index of
bacterial wilt and phytophthora blight was ‘Chuanteng No. 10" (‘CT10’) cultivar, which was the stron-
gest in disease resistance. The highest disease index of bacterial wilt and phytophthora blight was *Tiao-
jiao” (*TJ’) cultivar, which was the weakest in disease resistance. (2) Exogenous chitin and flg22 inhibi-
ted the root growth rate of pepper seedlings in five cultivars, induced stomatal closure on detached leaves,
promoted callose deposition in cell wall, and increased ROS levels with improved SOD and CAT activities.
By calculating the average membership function value of the innate immune physiological response, it
showed that the highest was ‘CT10” and the lowest was ‘TJ’. The average membership function value
has a significant negative correlation with the disease index of bacterial wilt and phytophthora blight. (3)
flg22 and chitin induced the expression of genes involved in innate immune response in ‘CT10”, such as
CaWRKY22, CaMAPK?7, and ChilV3. [Conclusion] Exogenous flg22 and chitin induce the innate im-
mune physiological responses in pepper seedlings, with variations among the varieties. The average mem-
bership function of “CT10’ is the highest and the multi-resistance level is the best, due to the up-regulated
expression of CaWRKY22, CaMAPK7, and ChiIV3.

Key words Capsicum annuum L. ; plant innate immunity; PAMPs; flg22; chitin; physiological response
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Table 1 General information of tested pepper cultivars
AR S i b 44 Bk i oz A Y KR
Cultivar code Cultivar name Germplasm type Sources
HG4 #1.5% 4 5 Hongguan No. 4 EH WA Breeding cultivar PIZH HF Seed selection by our group
CT10 JII#% 10 Chuanteng No. 10 % H &M Breeding cultivar PZH B F Seed selection by our group
X]J K H £ Local Tiaojiao Hi 7 SR Local cultivar Pu )i &R Chengdu, Sichuan
TJ AR LW Local Xianjiao Ho 5 Al Local cultivar PO 1 B4R Chengdu, Sichuan
s =
HM WL 4% J1 Haimaigeli B H AP Breeding cultivar VY 1] ¥ 38 Al A7 RS R

Sichuan Haimai Seed Industry Co. , Ltd.
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Table 2 Primer sequences for PCR

=2 514 4 Fr JF 41
Number  Primer name Primer sequence(5'—>3")
WRKY22-F GAAGACGAGGACGAAGAAT
! WRKY22-R GCATAGACCCCTGAAAGTTA
ChilV3-F ACCAGAACAAGTGCTCAA

’ ChilV3-R CTCCACAGTATTCCCTAGTC
CaMAPK7-F  TTGATAACCCAAGGGCTAAGGG
’ CaMAPK7-R  AAGAGGAAACTGAGCGGGAAGA
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capsici) N TAZFW Fi fh Fh HEAT B 1 58 0 SO TE 18
(DD A Fr . Hod 5 o ] bR oy
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1.5 #HE\HWE S
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Table 3 Disease index of blight and bacterial wilt of different pepper cultivars

R Beji Blight #Hi# Bacterial wilt
Cultivar code W 15 8 L Disease index/ % Pr K Resistance level Wi 15 H8 B Disease index/ % PPk Resistance level
CT10 31.56 F14¢ Moderate resistance 40. 33 F13i Moderate resistance
X] 38. 90 s 4 Moderate resistance 45,29 141 Moderate resistance
HG4 40. 00 F147 Moderate resistance 49. 24 F147 Moderate resistance
HM 49,10 T Moderate resistance 55. 25 14 Moderate resistance
T] 60. 56 JEJ% Susceptible 62.38 JBJ% Susceptible
B0d B2d O4d B6d bo8d [a10d
a 0.35 a
g & g 0.30
S g S 0.25
2 B 2
5 & g 5 £ 020
= H
IR = HE 015
R o g W& o
B2 ERs %010
8 £ | 8
& = & 0.05
CT10
JUT R
<) <)
® e ® e
K= K E
Hg HE
W o W o
BB BB
g g
4 4

B Cultivar

CT10
i F Cultivar

FEIB I L R ) /N B 7 B 32 7% Rl — AR [7) b BRI (D22 0. 05 K P22 5 B3,
B 1 AN (lg22 LT B (A (O RIHFFLE: (B D) i 5: 4 BB 4 1 19 AR 3 AR K iR

Different lowercase letters on the column indicate significant difference among the same varieties under

different treatment times at 0. 05 level.

Fig. 1

The root growth rate of pepper seedlings induced by exogenous flg22 and chitin for

short-term (A, C) and sustained (B, D) treatments
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Different lowercase letters on the column indicate significant
difference among different varieties under different treatments

at 0. 05 level. The same as below.

Fig. 2 The stomatal closure of the leaves of pepper

seedling induced by exogenous flg22 and chitin
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