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HERRS RS T 2014 4ER BiMdL Bl 7 5
RS AL
1.2 REH*E
1.2.1 HERLURSEAbEE

R 3 AT, A kBERATE, H
0. 2 mmol « L™ /K588 (SA BT I% 46 )G 7.14.
21 d MRS AL AL S RO OER A BB SR Se 2k
FAMEEE 3 AR, EE 3 KA TEREESS 0.
3.6.12.24.48.72.96 h BUkE, Ik B TR A
AR, —80 CHRAFER . NEATfTANEL X B
SEEURERT H) B AR A7 kR L. B B448 8005 F AL
H, AR EURBEIER T PDA B RE R 1
&, BT R R B R R BUR R L F e,
BASURE AL B 1X10° 4> « mL™!
TR W TYE LS 7.14.21 d RS ALY
RBERIP R SR, 0 N FHIHEE 0.3.6.12,
24.48.72.96 h BUbE, A EE TR AR R %,
—80 CIREFA . ANEAT)ALHR X B FE L
FERt ] RARAF R R L. C.KBIR AR 80%R
BALEE, 0.2 mmol « L7" SA Bi{l§ FI4EE 7.
14.21 d RS BRLS S SR S R SR BT R BV SR sE 3%
1 f5 24 h PR HEAE SOR 1= R 0T T
J5 0.24.48.72.96 h BUHE, JF L B F WA %
%, —80 CHAFEH. RNEATAa 4k BE A%t HR SR 52
TURE R 18] R AR AE ik ] b,

1.2.2 PbChill i cDNA %

SRABCE # CTAB 800V 42 BUA A 2 RS B AL
SCRY B RNA, & RNA H DNA #9754 458 15 A5
$(TaKaRa A "D W F B#1T. B2 pL LG
HE RNA, 2% &% 5% 3L 45 (TaKaRa) #E 47
cDNA % 1 #5194 5%, FI T PoChi Il 1 cDNA 3%
B . MR GenBank B H 11 B AL LT FiES
REHEFINBH RS Y. L5 F1.5-ATG-
GAGAAAAAATGGCTTCTG3', 54 R1.
5-TCAAGAAGACGAAGACGAAGAA-3', 25 pL
B R R 45 Mix(TaKaRa 4] 12.5 ul.,
cDNA 2 ¢L.(30 ng * uL ™) EFHSI#4% 1 uL
(10 pmol « L™'),ddH,0 8.5 pl., PCR Jz if #2

FFoh 95 CHiAS P 10 min; 94 CA5 {4 30 5,55 CIB
K 30 s,72 CIEM 1 min,30 MEH; 72 °CIE(H
10 min, # PCR 74T 1. 0 % Bl e v vk it
FEREI , 045 B i A BT BN, s U
1.2.3 B0

F 0 AR B WA R T 5 T S SRR T
34 W 4 NCBI Chttp: //www. ncbi. nlm. nih.
gov) [ BLASTP #E 47 J7 5 AH L 1 43 47, Fl
BiotEdit % {4 % H &0 5 B2 ¥ 5 ¥ 47t xd s F1
MEGA 6. 0 BB RGEE BN .
1.2.4 7% 8 PCR 43 (QRT-PCR)

SRS R CTAB 3O #2812, 1 Hr4b 2
JE M AL S ) A RNA, B RNA 7 DNA #9iH 1L
HRAE 45 (TaKaRa A 7D AT, BL2 pL
THALE F B RNA, 22 K5 51005 43 (TaKaRa)
PHT cDNA 28 1 8 & . K8 K cDNA T
—20 CHRAF, ATt & PCR 4p#r. SRASE
B E B Y (Mastercycler ep realplex 4;
Eppendorf AG, Hamburg, Germany) 347 qRT-
PCR 43 #r. LAFSEY Bactin NS FH, K 7 5
Yo 9 A bW B 5-TTGGGATGGGT-
CAGAAGG-3', F % 8] # 5-CTGTGAG-
CAGAACTGGGTG-3', WIETTEAS BN PbChi
730 83+ 51 9, L7514 5'-ACTACAAC-
TATGGAGAAACGGGTG-3' #1 T #5 3| ¥ 5'-
CAAAGACATCGTGGGCTGAAG-3', & M &
FJ DNA 1 p1.(30 ng » pL) ETHEF & 1 ul
(10 pmol « L™ SYBR Master Mix(TaKaRa)
12.5 pL,ddH, O #pE 25 pL, KN FH 95 C
ASHE 1 min; 95 CAEME 15 5,57 ‘CiR K 15 s,
72 "CHEAd 45 s,40 NMEIF, BAHER 3 K, 5
PSR FAR R 8 B B AT 4 A, B 27280kt
1.3 HEHSH

R SPSS # X 58 B H AT 22 404
SRR BT A A 22 T 46 75 0 A T S B0 L 8%
R F Excel #4345

2 HBRESH

2.1 H5Z PbChi | BRI RERF IS
] 1 AT, RS RIS cDNA AR -4~
BB 55, KN 900 bp, Z3E— 5 SRR
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s BRI BRI 969 AMEATER » 4w 322 A
R, EMER¥AW LI, PoChill EHE T
BURILT . FHALKMH Compute pl/
MW it 35k K] 45 A5 26 15 o0 £ LA P JO AR 4T T » 485
RFIZE GRS 4 F & 35. 526 kDa,
SFE R 6,84, FIF SignalP4. 1 A4 HMN%E
HIEEAKE R 24 MR ERWE S I A H
TMHMM2. 0 Tl & B A7 7E— 85 B X 45
FI A ProtScale # 41 PbChi [l £ 11 8 Bk #:
E=

1000 bp

1 BRNTREEERNTEER
Fg.1 PCR result based on P6ChiIl gene of *Yali’ pear

BRI Jatropha curcas KDP27890.1

2 K Ricinus communis XP 002519197.1
Populus euphratica XP 011009946.1
F Cilr iensis XP_006488866.1
1= Citrus clementine XP_006419422.1
BBF% Lucalyptus grandis XP 0100247791
52 Morus notabifis XP_010094321.1
i Gossypium hirsuium AAQS56599.1
A Gossypium barbadense ABL86686.1
i Gossypium arboretum KHG06992.1
T Theobroma cacao XP_007035746.1
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1% Vitis vinifera XP_002276563.1

rg

prus pyrifolia ACM45714.1
prus % bretschneideri XP009348883.1
i Pyrus x bretschneideri XP~ 009369953 .1
Malus domestica XP_008361932.1
Malus domestica XP~008340624.1
runus persica XP 007222686.1
runus mume XP_008223307.1

Fragaria vesca Sllb.;é?. Vesca XP_004295106.1
b5 Camelina sativa XP_010487564.1
% K5 Glycine soja KAN14660.1
Cucumis melo XP_008438940.1
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R Jatropha curcas KDP27890.1
bR Ricinus communis XP_002519197.1
Populus euphratica XP_011009946.1
Clitrus sinensis XP_006488866. 1
& [ Citrus clementine XP_006419422 1
¥ Eucalyptus grandis XP_010024779.1
Morus riotabilis XP_010094321 1

SSypit 599,
Fossypium barbadense ABL86686.1
Gossypium arboretum KHG06992.1
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Gossypium barbadense ABL86685.1 /II?FTW/A/
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6563.
yius bretschneideri “Yali” KP876485 A

QTISDYFQTYQFEI‘ULE KRN /

2.2 FERMEFIIE R ARG H#L DM

i A IR T A Xt (F 2),PbChill EH S
YRRLEE 11 (ACM45714. 1) f R JB ¥ B 1009 (%
HER T 5 0 A L 100%), 5 B B (XP_
009348883. 1), F FL (XP _009369953. 1), 3 H
(XP_008361932. 1) .35 (XP_008340624. 1) . Bk
(XP_007222686. 1) . #§ (XP_008223307. 1) \ 2L %
(XP_004295106. 1) , & #8 (XP_006488866. 1) \#&
F(XP_006419422. 1) . F N (XP_008438940. 1),
A A B (XP _ 007035746.1). % 4 (XP _
002276563. 1) . ¥ Y A (KHG06992. 1) | iy Hb £
(AAQ56599. 1) . ¥ 5 # (ABL86685. 1) . 18 5
(ABL86686. 1), ik X # (KDP27890. 1), B Jik
(XP_002519197. 1) )i £ (XP_010094321. 1) \ 3
Wk (XP _ 010024779.1), W BE 3£ (XP _
010487564. 1) . H & #& K & (KHN14660. 1) FId{
#y (XP_011009946. 1) #y [A] I8 2 43> ) R 98%.
98%.96%.96%.90%.89%.87%.80%,.80%.
82%6.83%.79%.82%.82%.85%.80%.84%,
80%6.80%5.77%.83% . 77 % F1 83%,

S
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CKGWSEYCCNQTISDYFQ'"{YQFEI FKR
CKIBSOY CCNOTISDYFORY OFENLFSKRNY
CKYWS| YCCNQHSWYFQ&YQFE FSKRNA
CKGWSMYCCNETISDYFQTYQFERLER
CKGWSNYCCNETISDYFQTYQFENL ¥
CKGWS!%!:;;CCNL'_ITISDYFQTYQFBD i
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Q
/PVAHAVGFWDYHSFIT YQPHGFG’

YCCNQ'I‘MSDMFQ'"{YQFEI P'!'_g‘KRN,PVAHAVGFWDYESFIT [YQPHGFG’
NYQFEIRLFSKRNSPVAHAVGFWDYHSFITAAAI

[ i Theobroma cacao XP_007035746.1 CKGWS®YCCN

ST Gossypium barbadense ABL86685.1 CKGWSOICCNQTISDYFQTYQF

ﬁi;j'mi Vitis vinifera XP_002276563.1 CKGWSILY

;J% Pyrus bretschneideri “Yali® KP876485 CKGWS*YCCNQTISDYFQ

’E‘;ﬁ Pyrus pyrifolia ACMA5714.1 CKGWSVYCCNQTISDYFQ“YQFEI! FS
E;g'ﬁ gymﬂ' X 2?@”07116120”§ll§,883§g§§§g-= CKGWSVYCCNQTISDYFQaYQF Dy
=} o Pyrus X bretschneideri 3. CKGWSYYCCNOTISDYFQE

SR Malus domestica XP_ 0083619321 V 9 9

#

WS Malus domestica XP~008340624.1
Ik Prunus persica XP_007222686.1
Prunus mume XP_008223307.1
& [ragaria vesca subsp. Vesca XP004295106.1
W= Camelina sativa XP_010487564.1
B K Glycine soja KIIN14660.1
Cucumis melo XP_008438940.1
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?gﬁ X b0 Jatropha curcas KDP27890.1
? Ricinus communis XP_002519197.1
Populus euphratica XP_011009946.1

Citrus sinensis XP_006488866.1

Citrus clementine XP_006419422 1

WE Fucalyptus grandis XP_ 0100247791

< Morus notabilis XP_010094321.1

i Gossypium hirsutum AAQ56599.1
Gossypium barbadense ABL86686.1
Gossypium arboretum KHG06992.1

i Theobroma cacao XP_007035746.1

Gossypium barbadense ABL86685.1

Vitis vinifera XP_002276563.1

Pyrus bretschneideri “Yali’ KP876485

Pyrus pyrifolia ACM45714.1

Pyrus % bretschneideri XP_009348883.1

Pyrus x bretschneideri XP~009369953.1

K Malus domestica XP_008361932.1

K Malus domestica XP_008340624.1

runus persica XP_007222686.1

runus mume XP_008223307.1

firagaria vesca subsp. Vesca XP_004295106.1

55 Camelina sativa XP_010487564.1

I8 K. Glycine soja KHN14660.1

Cucumis melo XP_008438940.1
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b0 Jatropha curcas KDP27890.1
Ricinus communis XP_002519197.1
Populus euphratica XP_011009946.1
Citrus sinensis XP_006488866. 1
Citrus clementine XP_006419422 1

SRS
HENES A

TN Fucalyptus grandis XP_ 0100247791
1= Morus notabilis XP_010094321.1
g 3 G ium hirsufum AAQ56599.1

Fossypium barbadense ABL86686.1
Gossypium arboretum KHG06992.1

i Theobroma cacao XP_007035746.1
Gossypium barbadense ABL86685.1

Vitis vinifera XP_002276563.1

Pyrus bretschneideri “Yali’ KP876485

Pyrus pyrifolia ACM45714.1

Pyrus % bretschneideri XP_009348883.1

Pyrus x bretschneideri XP~009369953.1

K Malus domestica XP_008361932.1

K Malus domestica XP_008340624.1

runus persica XP_007222686.1

runus mume XP_008223307.1

At fragaria vesca subsp. Vesca XP 0042951061

4875641
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) ’%? Camelina sativa XP_010
R K Glycine soja KAN14660.1
Cucumis melo XP_008438940.1

A Jatropha curcas KDP27890.1
BIE Ricinus communis XP_002519197.1
Populus euphratica XP 0110099461
o Citrus sinensis XP_006488866.1
Citrus clementine XP_006419422 1
A% Lucalyptus grandis XP_010024779.1
== Morus notabilis XP_010094321.1
} Gossypium hirsuium AAQS56599.1
i Gossypium barbadense ABL86686.1
Gossypium arboretum KHG06992.1
I Theobroma cacao XP_007035746.1
n Gossypium harbadense ABL86685.1
Vitis vinifera XP_002276563.1
i Pyrus bretschneideri “Yali’ KP876485
DAS Pyrus pyrifolia ACM45714.1
is Pyrus X bretschneideri XP_009348883.1
S Pyrus % bretschneideri XP~009369953.1
Malus domestica XP_008361932.1
Malus domestica XP~008340624.1
runus persica XP 007222686.1
runus mume XP_008223307.1

['ragaria vesca subsp. Vesca XP 004295106.1
? Camelina sativa 010487564.1

2 N5, Glycine soja KHN14660.1
Cucumis melo XP_008438940.1
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XA Jatropha curcas KDP27890.1
BIE Ricinus communis XP_002519197.1
Populus euphratica XP 0110099461

Citrus sinensis XP_006488866. 1

Citrus clementine XP_006419422 1

WRE Eucalyptus grandis XP_ 0100247791
<« Morus notabilis XP_010094321.1

Gossypium hirsufum AAQ56599.1

iy Gossypium barbadense ABL86686.1

Gossypium arboretum KHG06992.1

i Theobroma cacao XP_007035746.1
Gossypium barbadense ABL86685.1

Vitis vinifera XP_002276563.1

< Pyrus bretschneideri “Yali’ KP876485

s Pyrus pyrifolia ACM45714.1

S Pyrus % bretschneideri XP_009348883.1

2 Pyrus % bretschneideri XP~009369953.1

2ok Malus domestica XP_008361932.1

2k Malus domestica XP_008340624.1

Prunus persica XP_007222686.1

 Prunus mume XP_008223307.1

LUt Fragaria vesca subsp. Vesca XP004295106.1

%ﬁ : 487564.1
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F Camelina sativa XP_010
RS Glycine soja KAN14660.1
Cucumis melo XP_008438940.1

[IGGKLWIGOKEVAAFLGHVGSKTSCGYGVATGGPHIAWGLC YNKEMSPSQRY CDDY YK Y TYP)
W GGKLYIGRKEVAAFLGHVGSKTSCGYGVATGGPHA WGLCYNKEMSPSR]YCDDYYKYTYP)
TGGKLUGMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSE@)Y CDDYYKYTYP)
e YTYP
[IAG KYTYD
GGl WKYTYD
TGGKIFAGMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSEH, Y CDDI YK THP]

TG QNIMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPS! YCDDYYKYTYP
TGl QNMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSI UYCDDYYK P
TGl QWMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSEIYCDDYYKYTYP)
[TGGKLQ VAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSI®YCDDYYKYTYP)
[TGGKL VAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPSI®/YCDDYYKYTYP)

NGGKTIY[S 'VAAFLGHVGSKTHICGYGVATGGPLAWGLCYNKEMSPSKYCD; YTYDP]

TGGKLQGMKE FLGHVGSKTSCGYGVATGGPHA WGLCYNKEMSPSQY/YCDDYYKYTYP]
TGGKLQGMKE FLGHVGSKTSCGYGVATGGP WGLCYNKEMSPSQ YCDDYYKYTYP|
TGGKLQGMKE FLGHVGSKTSCGYGVATGGPPAWGLCYNKEMSPSQ ,{ CDDYYKYTYP]
TGGKLQGMKE FLGHVGSKTSCGYGVATGGP WGLCYNKEMSPSQYCDDYYKYTYP

TGGKLQGMKEVAAFLGHVGSKTJ/CGYGVATGGPLAWGLCYNKEMSPSQf/YCDDYYKYTYP)
TGGKLQGMKEVAAFLGHVGSKTJ/CGYGVATGGPLAWGLCYNKEMSPSQf/YCDDYYKYTYDP
TGGKLQGMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEBSPSQYCDDYYKYTYP
TGGKLQGMKEVAAFLGHVGSKTSCGYGVATGGPLA WGLCYNKEESPSOYCDDYYKYTYP
TGGKLQGMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPRIQY;YCDDYPKYTYP
TGBKLOGMKEVAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKEMSPIRQ!/YCDDYYKBTYP
TGGKINGEKEYAAFRGHVGSK TSCGYGVATGGPLAWGLCYNKE]/SPBJ€YYCDDY YKIIT YP)
TGGKLYGMKEJAAFLGHVGSKTSCGYGVATGGPLAWGLCYNKE(SPIRS/Y CDEY YK TYP
CIPGVS YHGRGALPEY WNYNY GIST GRSALKJDLLNHPE YIENATLAFQAATWHWMT P

CTPGVSYHGRGALPLY WNYNYGNTGEALKIDLLNHPE YYINATLAFQAATWHWMTP

CTPGVSYHGRGALPLY WNYNYGISTGEALKJDLLNHPEYIEMNATL AFQAATWHWMTPEKK|
CTPGVSYHGRGALPLY WNYNYGETGEALK VDJLNHPEYIEJNATLAFQ WMTPVK]
CTPGVSYHGRGALPLYWNYNYGETGEALK VRILLNHPE YIEMNATLAFQ 'WRWMTPVKK]

CTPGVEIYBIGRGAJPL Y WNYN YGE®AGWALK VDLLNNPEEIEHNATLAFQAATWR WMTPE]

CTPGVSYHGRGALPEY WNYNY GETG®ALKEWLT BHPE YIEfJNATLAFQAATWR WMTPE
CTPGVSYHGRGALP{Y WNYNYGETGEALK VDLLNHPE Y}/EIENA WRWMTP
CTPGVSYHGRGALP)Y WNYNYGETGEALK VDLLNHPEY|ERNATLAFQRABWR WMTP
CTPGVS YHGRGALP{Y WNYNYGETGEALK VDLLNHPE Y/ EIRNATLAFQUIABAWR WMTPVKK
CTPGVSYHGRGALPLY WNYNYGETGEALK VDLLNHPE Y ERNATLAFQA ARSWR WMTPVKK]
CTPGVSYHGRGAL 'WR WMTPVKK]

YWNYNYGETGJJALK VDLLNHPEY4XENATLAFQ
VEYGRGALPJY WNYNYGERGEALK VDLLNHPEYIEJJNATLAFQAAIWR WMTPVK
GRSYHGRGALPLYWNYNYGETGJJALK VDLLNHPEYIEGINATL AFQAATWR WMTPVK
/IALK VDLLNHPEYTEAINATL AFQAATWR WMTPVK|
INATLAFQAATWR WMTPVK]
KVDLLNHPEYIELINATLAFQAATWR WMIPVK
A INATLAFQAATWR WMTPVK]
GRS YHGRGALPLY WNYNYGETGSALK VDLLNHPE YIE/INATLAF QAATWR WMTP VK]
RAREA A INATLAFQAAIWR WMNPVKK|
(AP GINS YHGRGAL PLY WNYNYGETGIAALK VDLLNHPEYIE[fNATLAFQAATWR WMNPVKXK|
(AN GINS YHGRGAL PLY WNYNYGETGEALK VDLLNHPE Y IEJfNATLAFQAATWR WMTPVKK
(CTPGVSYHGRGAL PHY WNYNYGEITGEALKYIDLUSHPE Y P/ #NA TLAFQAATWR WMTPRK|
CTPGR¥AYNGR GAJPLY WNYN YGI@AGEALK VDLLNHPEYIEYNATLAFQAAYWEWMRPSE
CTPGVSYHGRGALPIY WNYNYGATGEALVILLFBHPEYIERNATLAF QAAIWR WMTPVK

F AR K KRR K REAFRRE Kk

PSAHDVFVGKWKPTKNDTL RVPGFGTTMNVLYGDQVC
MPSAHDVEVGRWKPTKNDTLFKR VPGFGRTMNVL YGDQVCGIEG!
PSAHDVFVGKWKPTKNDTLAKRVPGFGTTMNVLYGDQVC:%G 7S

i
i
v
i

PSAHDHFVG@WKPTKNDTLAKRVEGFGTTMNVLYGDQVC RDISMNNIISHYL.
NS AHDIIFV GRIWKPTKND TLAKR VIGFGTTMNVL YGDOVC DY/ SMNN#IISHYL
@PSAHDVEVGNWKPTKNDTLAKRVPGEGETMNJL YGDRVC: IDTIEIMNNIAVSHYS]
NPS AHDRFY GRIWKPTKND TLEKREPGFGH TMNVL YGDEVCGQGEDRNMENIVSHYS

®PSAHDVFVGNWKPTKNDTLAKRVPGFGTTMNVL YGDQVCGQGEDSDSMNNAMSHYL
®PSAHDVFVGNWKPTKNDTLAKRVPGFGTTMNVEYGDQVCGQGIDEDS YL
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Fig. 2 Alignment of the deduced amino acid sequences of PChi]l in ‘Yali’ and other plants
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2
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0o 99 &L Pyrus bretschneideri <Yali® KP876485
AL Pyrus pyrifolia ACMA45714.1
87 HAL Pyrus x bretschneideri XP_009348883.1

99 4L Pyrus x bretschneideri XP_009369953.1

3 PuChi[| S BBFINEBEST

Fig. 3 Phylogenetic relationship based on amino acid sequence of Po6Chi [l
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B 5 SAMBLRHEAE 7 d4EG PoChill By qRT-PCR 4347

Fig. 5 Expression of P6Chill gene after treatment with SA and B, berengeriana. {. sp. piricola using
gRT-PCR of 7-day-old young fruit
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Fig. 6 Expression of PbChi Il gene after treatment with SA and B. berengeriana. {. sp. piricola using
gRT-PCR of 14-day-old young fruit
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Fig. 7 Expression of PbChi Il gene after treatment with SA and B. berengeriana. {. sp. piricola using
gRT-PCR of 21-day-old young fruit
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Fig. 8 Expression of PbChi Il gene after treatment with SA and B. berengeriana. {. sp. piricola using
gRT-PCR of mature fruit

‘ YER. Y41k, BE SR RS TILT
Wit FRGREE IR FLHEAT T IR, o T s

LT RS R R ke d O DoCh L ARPIRIIRE, BT HERS PoChi [T



173

It B B Z2 59

FHEPATT TR, IR A WG B TF B A
FIRITHREGEAT T I, R FEHEEH 969 MX
HER L 4ifS 322 NMEER. B FE N XILT HEHE
H. RGO % B, PhChi [ 258 ¥ 51
573 Chi [l @B BRI .

KA & PCR $ARJE H A ] 5 H & kK
S EE R AR, S5 R R TS R A RS
B 2EtE i PCR 4 PoChi [ A SRR FHER
BRI R FEEH A RIR IR, BI7ERS BUAR (25 it
ARSI A R A, VLY L T B EES
MYAEREEFRFZED, LT AR
WETAMEARETREFHRIERFE,
TR, PoChi I FERS IR P RIA B R, H
WRR LN, ZZ P REEBAL R PChill &
H5THONARARE IR, HERSHAEHS
S,

SA BE 2 18 15 ML B i K7 336 358 3R B B T B
£, AR R M ERRE T, WS
MERPREEREEEN. LTHEERNSYS SA A
SR BT TR N, TEPL (5 5 8 & T in i
EEMOADY, RO P, SA T BT A
PbChi [l IR35,18 PoChi [l /25 SAE5 %
BT —FH5E.

ARV AR R YT ER s
AT R R R B R BUR R Y
MEALERSE 3~96 h fi5 , PoChi [ (RIXEH T4k
R MR AREEL PoChi [l ZER R EUR B 1R Y
HIRIT IR REBETT tr RIFAE A . FER LIt
SA {# PoChi ] AR T F, vl BEXHR R B AR
THY RARE—ETRAIEA .

BL8URE THERREBRRE, FREWHR
BT 32 2055 8 I A2 e » BRI, B 30 25 1 1 B 34
RERFHGHR . BIRFP . IERE 7 d 1945
SBIEHE 0. 2 mmol « L7 SA, 2 /5 24 h FmEWEHL
BEUR AT BRIP4 R R R T BT
WIS 24.48.72.96 h, PbChi | AW FEEH
B TALREET, HAE 48 h kB B, M5 TFA T
R AR FAABEZ AT WEHE SA S5 Q1R R
WRY, PoChi [ FIRIABHEETHE . H SA BE
WL B R 3B R — 2 AT

Sk

[1] LEON-REYES A,SPOEL S H,de LANGE E S, et al. Eth-
ylene modulates the role of nonexpression pathogenesis-related
genes | in cross talk between salicylate and jasmonate signaling
[T]. Plant Physiology,2009,149:1797-1809.

(2] ¥, i, RIRAE 6. LT B SAEY WHURELT ]
FEdbAR k24, 2002,11(3) : 71-75.

(3] xiafug, sREALr, £ R FRALT RAEEE RIKE cDNA
2RTHIM S 40T LT R AE Y H AR F 4R, 2009, 17(6)
1042-1049.

[4] GUAN Y, RAMALINGAM S, NAGEGOWDA D, et al.
Brassica juncea chitinase BjCHII inhibits growth of fungal phyto-
pathogens and agglutinates gramrnegative bacterial J]. Journal of
Exprimental Botany,2008,59(12) :3475-3484.

(5] skaEM, Rk, BN, %, YL T B & 3L a7t
JLT] BRI ZZFIRCARBIEED , 2005, 34(4) : 494-499.
[6] XIAOY H,LI X B,YANG X Y,et al. Cloning and charac-
terization of a balsam pear class ] chitinase gene (Mcchitl) and
its ectopic expression enhances fungal resistance in transgenic
plants[ J]. Biotechnology & Biochemistry, 2007, 71 (5); 1211-
1219.

(7] XUbRiE. ZLH0RTHE G5 IR 1 se B e R A MM (D). #R « 1
AR RS2, 2009:10-11.

[8] BROGLIE K E,BIDDLE P,CRESSMAN R, et al. Function-
al analysis of DNA sequences responsible for ethylene regulation
of a bean chitinase gene in transgenic tobacco[ J]. The Plant Cell,
1989(1):599-607.

[9] e, i E .. mEa, % — MR NREREERI R &
RNA #E ] Rk 248 , 2008, 24(6) : 875-877.

[107 LIVAK K J,SCHMITTGEN T D. Analysis of relative gene
expression data using real-time quantitative PCR and the 2-44CT
method[ J]. Methods, 2001(25) ; 402-408.

[11] SAMAC D A,HIRONAKA C M, YALLAY P E,et al. Iso-
lation and characterization of genes encoding basic and acidic chiti-
nase in Arabidopsis thaliana[]]. Plant Physiology, 1990, 93;907-
914.

[12] LOTAN T, ORI N, FLUHR R. Pathogenesis-related pro-
teins are developmentally regulated in tobacco flowers[J]. The
Plant Cell, 1989(1) . 881-887.

[13] MEMELINK J, LINTHORST H J M, SCHILPEROOT R
A, et al. Tobacco genes encoding acidic and basic isoforms of path-
ogenesis-related proteins display different expression patterns[]].
Plant Molecular Biology,1990(14):119-126.

[14] NEALE A D, WAHLEITHNER J A, LUND M, et al. Chiti-
nase, B-1, 3-glucanase, osmotin, and extensin are expressed in
tobacco explants during flower formation[ ]|, The Plant Cell, 1990
(2).:673-684.

[15] GLAZEBROOK ]J. Genes controlling expression of defense



60 t 5 B Z

A

responses in Arabidopsis-2001 status [ J]. Current Opinion in
Plant Biology,2001(4);301-308.

[167 LAMB CJ,LAWTON M A,DIXON R A. Signal and trans-
duction mechanisms for activation of plant defenses against micro-
bial attack[J7. Cell,1989,56:215-224,

[17] van LOON L C,REP M,PIETERSE C M ]J. Significance of

inducible defense-related proteins in infected plants[J]. Annual

Review of Phytopathology,2006,44:135-162.

[18] VON D C C, BALDWIN I T. Deciphering the role of eth-
ylene in plant herbivore interactions[ J]. Journal of Plant Growth
Regulation, 2007(26) ; 201-209.

[197 DODDS P N,RATH]JEN ] P. Plant immunity; Towards an
integrated view of plant-pathogen interactions[J]. Nature Review

Genetics,2010,11(8) :539-548.

Cloning and Quantitative Expression Analysis of PbChi 11 Gene in
Pyrus bretschneideri ‘Yali’

LI Peingpeng, YE Jia, FU Wei, QIAO Lijuan, LI Danhua
(College of Life Science and Engineering, Handan College, Handan, Hebei 056005 )

Abstract: The CDS of PbChi]l was cloned from ‘Yali” using qRT-PCR method, phylogenetic tree was
clustered by MEGA 6. 0 based on amino acid of P6Chi ]l and known chitinase gene of other plants. At
the same time, gene expression levels were analyzed by real-time quantitative PCR method for ‘Yali’
in different organs and the expression after treatment with SA (salicylic acid) and Botryosphaeria
berengeriana de. Not. {. sp. piricola (Nose) Koganecawa et. Sokwwa. The results showed that cDNA
lengths of P6Chi [l gene was 969 bp, the nucleotide sequence and the induced amino acids had 100%
homology with Pyrus pyrifolia ,this gene belonged to ]I chitinase gene. The expression of P6Chi ]l in
roots and fruits were higher, the expression of the gene could be induced by SA and pathogen. In
addition, the expression was enhanced and up to the peak at 48 hours after treatment with SA and
pathogen. It was speculated that P6Chi ]I might be involved in SA-mediated basic signaling pathway of
plant defense responses and the defense responses mediated by B. berengeriana. . sp. Piricola.

Keywords: Pyrus bretschneideri ‘Yali” ; chitinase gene; gene cloning;quantitative expression
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