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Relationship between Chito-oligosaccharide Induced Disease
Resistance and ABA Signaling Pathway in Populus tomentosa

HAN Fengxi, HU Jingjiang”
(College of Life Sciences, Northwest A& F University, Yangling, Shaanxi 712100, China)

Abstract: The core components of abscisic acid (ABA) signal transduction in plants include ABA receptors
(PYR/PYL/RCARSs) ,group A type 2C protein phosphatases (PP2Cs) and SNF1-related protein kinases 2
(SnRK2s). In this study,via BLASTP,14 PtPYR.7 PtPP2C and 4 PtSnRK2 genes were obtained in Pop-
ulus trichocar pa. They are homologous to Arabidopsis AtPYR ,AtPP2C and AtSnRK?2 genes,respectively.
Based on phylogenetic analysis, PtPYRL7,PtPYRLY9, PtHAB2, PtPP2CA, PtSnRK2. 3 and PtSnRK2. 6
were chosen and their primers were designed. Total RNA in Number 85 clonal Populus tomentosa leaves
were isolated after 3 hour,6 hour,12 hour and 24 hour exogenous ABA treatment and chito-oligosaccharide
treatment of its roots. Real-Time quantitative PCR results have shown that; (1) The expression levels of
PtPYRL7 and PtPYRLY9 were down-regulated after ABA or chito-oligosaccharide treatment; (2) The ex-
pression levels of PtHAB2 and PtPP2CA were up-regulated after ABA or chito-oligosaccharide treatment;
(3)The expression levels of PtSnRK2. 3 and PtSnRK2. 6 were up-regulated first and then down-regulated
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after ABA or chito-oligosaccharide treatment. The study indicated that ABA signaling pathway was one of

signal transduction ways of chito-oligosaccharide induced disease resistance in Populus tomentosa.

Key words: chito-oligosaccharides; Populus tomentosa ;induced disease resistance; ABA signaling pathway
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Table 1

The BLASTP result of ABA receptor PYR/PYL/RCARs

BRBER

Populus trichocarpa gene

mRNA fi) NCBI % ¥ %

NCBI reference sequence

TR T 5N R AT
(PR ECE P2 : Phytozome)
Sequence identifier
(source database:Phytozome)

003 T[] I 2k TR
Arabidopsis thaliana
homolog gene

PtPYRL1 XM_002326486. 1
PtPYRL2 XM_002329527. 1
PtPYRL3 XM_002324726. 1
PtPYRL4 XM_002308532. 1
PtPYRLS XM_002315100. 1
PtPYRL6 XM_002308200. 1
PtPYRL7 XM_002312147. 1
PtPYRLS XM_002322988. 1
PtPYRLY XM_002302588. 1
PtPYRL10 XM_002320821. 1
PtPYRL11 XM_002321414. 1
PtPYRL12 XM_002304517. 1
PtPYRIL13 XM_002318344. 1

1

PtPYRL14 XM_002297944.

POPTR_0001s02490.
POPTR_0003509050.
POPTR_0018s05090.
POPTR_0006s24670.
POPTR_0010s19120.
POPTR_0006510500.
POPTR_0008s07340.
POPTR_0016s13320.
POPTR_0002s17070.
POPTR_0014509280.
POPTR_0015502210.
POPTR_0003s13900.
POPTR_0012s01550.
POPTR_0001s10530.

AtPYL9/AtRCAR1
AtPYL12/AtRCARG6
AtPYL10/AtRCARA

AtPYL5/AtRCARS
AtPYL13/AtRCART7
AtPYL2/AtRCAR14
AtPYL13/AtRCAR7
AtPYL4/AtRCAR10

AtPYL9/AtRCAR1
AtPYL4/AtRCAR10

AtPYL6/AtRCAR9
AtPYL3/AtRCAR13
AtPYL2/AtRCAR14
AtPYL12/AtRCARG

= o = = e e R e e e e e e e
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Fig. 1
Populus trichocarpa and Arabidopsis thaliana ABA receptor PYR/PYL/RCARs (a) ,PP2Cs (b) ,and

Unrooted phylogenetic trees containing

SnRK2 protein kinases (¢) obtained by using the Neighbor-Joining method in the MEGA 5. 1 software and

based on the protein sequence alignments. The gene information for each protein is detailed in Table 1 and Table 2
%k 2 PP2Cs #1 SnRK2s S E B F I L& R
Table 2 The BLASTP result of PP2Cs and SnRK2s

o _  TRBERRALR o
Homclogors sint i Pogatusriiiocurpa  Bopulos s S Bl can ERREE wekn
Arabidopsis thaliana gene name gene locus name (source core B value Identity Query cover Transcript name
database: Phytozome)
AtABIN PtABI1 Potri. 006G224600 401.0 9e-134 65.5% (213/325) 65% Potri. 006G224600. 1
AtABI2 PtABI1 Potri. 006G224600 424.1 6.6e-143 60.6% (231/381) 0% Potri. 006G224600. 1
AtAHGI PtAHGI1 Potri. 012G131800 346. 7 5.3e-115 60.3% (188/312) 9% Potri, 012G131800. 1
AtHABI1 PtHAB2 Potri. 003G044200 412.1 1.3e-138 53.7% (239/445) 9% Potri. 003G044200. 1
AtHAB? PtHAB2 Potri. 003G044200 575.5 0 55.0% (303/551) 99% Potri. 003G044200. 1
AtHAIl PtHAI3 Potri. 009G037300 376.7 4. 2e-126 65.1% (196/301) 4% Potri. 009G037300. 1
AtHAI2 PtHAI3 Potri. 009G037300 402. 1 1.2e-135 66.8% (221/331) 99% Potri. 009G037300. 1
AtHAI3 PtHAI3 Potri. 009G037300 396.7 1.2e-134 68.2% (212/311) 69% Potri. 009G037300. 1
AtPP2CA PtPP2CA Potri. 010G199600 373.6 9.3e-126 65.1% (231/355) 92% Potri. 010G199600. 1
AtAP2C1 PtAP2C1 Potri. 009G073000 460. 7 1.3e-159 64.9% (259/399) 91% Potri. 009G073000. 1
AtPP2C5 P:tPP2C5 Potri. 010G187000 357.1 2e-119 65.6% (204/311) 91% Potri. 010G187000. 1
AtSnRK2. 2 PtSnRK2.3 Potri. 005G134400 594.0 0 83.1% (295/355) 96 % Potri. 005G134400. 1
AtSnRK2.3 PtSnRK2.3 Potri. 005G134400 600.9 0 84.8% (280/330) 99% Potri. 005G134400. 1
AtSnRK2. 6 PtSnRK2. 6 Potri. 004G145500 532.3 0 90.2% (248/275) 83% Potri. 004G145500. 1
AtSnRK2.7 PtSnRK2. 17 Potri. 007G096400 485.0 5.1e171 85.9% (225/262) 99% Potri. 007G096400. 1
AtSnRK2.38 PtSnRK2. 8 Potri. 002G099700 523.5 0 81.9% (249/304) 89% Potri. 002G099700. 1
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{37 /5 Potri. 003G044200 [ ¥ , identity 43 %1 Fy 79 % il
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ABA 4b ¥R FMIE 2 5¢ J0E A0 P11 6 8 B B g it
Rt PeHAB2 3 f1 PrtPP2CA 3K %35 7KF I
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~24 h B[] B P 2R IA AR AN K T IR 2R o OB Ak
FIN R PtHAB2 7E 3~24 h I ] Be N &3k i1 8
NG ETHs ABA AE R LR PtPP2CA 7E 3~24
h B (A B 3R 38 26 B S TR R IR 3R 58 SRR Ab
IR ILP PrPP2CA #8 3~24 h B[] B Py 32356 8 &b
TR

%3 PCR3|¥EF

Table 3

PCR primer sequences

N4 TR

Gene name

E 59

Forward primer

PtPYRL7 5'- TCGTCGAATCATACGTTGTGG-3'

PtPYRLY 5'-CATCAAAGCTCCTGCTCACCT-3’

PtHAB?2 5 TGCCTTGGTCTGCTCATCC-3’

PtPP2CA 5-ACAAGATTAGAACTCCGACCACTCA-3'
PtSnRK2. 3 5 TGATAGTCCTGCTCCTCGTTTG-3'
PtSnRK2. 6 5'-CGTTATGTTGGTTGGGGCTTAC-3’

Ubiquitin 5'-CAGCTTGAAGATGGGAGGAC-3'

ALY PR/
Reverse primer Product size/bp
5-TATCTGGTTATTCCGTGCCTTCTT-3' 137
5'-AACATTCACCTCCCTAACACTTCC-3' 133
5 -TTCATCTTCCCTGTTTGGTTTG-3' 121
5 -TTTCTACTGCGTTTCCACAATCAC-3' 145
5'-CGACCACACATCTGCAACCT-3' 160
5 -GATTAGATGTTGGCATTCAGGAGA-3’ 139
5'-CAATGGTGTCTGAGCTCTCG-3' 154
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Fig. 2 The expression changes of ABA receptor encoding genes

A. PtPYRLT7;B. PtPYRL9;Different letters represent significant difference among treatments(P<20. 05)
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Fig. 3 The expression changes of PP2C encoding genes

A. PtHAB2;B. PtPP2CA; Different letters represent significant difference among treatments(P<C0. 05)
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Fig. 4 The expression changes of SnRK2 encoding genes

A. PtSnRK2. 3;B. PtSnRK2. 6; Different letters represent significant difference among treatments(P<Z0. 05)
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