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Cloning and Expression Analysis of Chitinase Gene in Hami Melon
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Abstract: Chitinase, an important pathogenesis-related protein, plays an active role in disease resistance in plants. In order to explore the
resistance of chitinase in Hami melon to Penicillium, real-time polymerase chain reaction (RT-PCR) was used to clone the cDNA of chitinase,
and relative fluorescence quantitative PCR (SYBR Green) was used to analyze its expression. A gene fragment of 1153 bp was cloned, and was
denoted as HmCHI. The largest open reading frame in HmCHI was 445 nucleotides long, encoded 145 amino acids, and belonged to Class III of
Family 18 chitinase genes. Using software prediction, the encoded protein was determined to be a hydrophobic non-transmembrane protein
distributed within the intercellular space, with a molecular weight of 15.04 ku, isoelectric point of 8.82, and one signal peptide. The amino acid
sequence of HmCHI had the closest similarity with Cucumis sativus (XP_004145916.1). Fluorescence quantitative analysis showed that the
expression peak in the experimental group appeared later and was maintained for a longer time, and that the magnitude of upregulation was
significantly higher than the control. These results indicated that HmCHI in the Hami melon plays an important role in fungal stress response.

Key words: Hami melon; chitinase; cloning; bioinformatics; expression

JUT Wil (Chitinase, Ec.3.2.14) J&—FH{EFEY.
AR I AFERIBE, EREEKIRI LT AR
A B-1,4 BEERRE, P~ N- LW B A M S SR Ak
B EEMEN A SHILT B, (RIRZ Y ER R
FEAEJLT B, LR ITA g E R ILLT
Fil. WHFEERH], YRR UT U — s
FIREAE (PREMD W, 452 2% 7 B AR e,
FAEWILT R B-1,3 i R SR 77
AR I A e ek, B S B ERE 0P ko
T BNV T FA - ¥ W85 T (Melampsora  larici-populina
Kleb., faiiFk MLP)JIEERZLA T & Sb052 AIEAIL
P A ThO53 Ja, )M LT RS PsChil TEPIFIZH
RS EER: 2015-12-26
HEWE: EREANFESEYTE (31360412)

EHEIN: KEE (1992-), &, WL, WAE: RiEmIOwE
BiEE: BEx (1978-), B, #1, BEER, ARAE: EmEYHEA

HHISBRAA RIS, 20 A FERES,
1E 48 hpi FRIAE A, HILHEN PsChil 25 1 )11
U JE B IR, HEAEAR Je B RS REAE H
Bl BEEWFIAN, —Lk AN LT Rl S
H'E PR A4S, EFh. S8RE. K. A,
TEARFRFAESEAEY I R IE, TSRS A HUw
JFELE BE IR,

WAL LT Bl SEY IS BRNNERK R E
A, i Leonardo M. Galindo Gonzalez1 P25 5t =
A5 B -PRARSATE] e i FH B AN R LT el R IARAR
FRHUT NG, B 7S5 MmE . ARSI
(B, Ao, IETERMRAS B A K BT 4 )
3. Sanchez-Rodriguez CIRIE A28, JUT Filgke

(CTL) HEHEWMALRTIAEN G, EAgERMAT
RN o 25 2 [AAH BAE I R S R B R

M52 )N (Cucumis melo var. Saccharinus) *&#iiE

139



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

WX LG —, RiEE BT RE RS
WG A5 SBOC O B R g, HrhE a2
SEEH TR G F R —Fh = ZSoR B FEAF
R S A N R LT U, TSR A
[ TR RIS R, RE gl s JTEE M [ 75 25 B L
BB AL FO LA, I oPE 2 IR 5 DR A3t
IR

1 MRERE

L1 A#

L11  k5tfd

H M TR SR E R IL B S
JRIER R, Zidaifh, Rige, fPHARSTRE KR
EBFE, FEAEREKELE 1x10° spores/mL [
A RIS SSER B

TEIRERL: HrsEes s TR ZA S AT, 8~9 ik
o KNGS, ToE, Toblkdnts, R£EEEE.
FEFFTALASAERS B TR ITHT EAT 1 em, A2 1 cm 1
FL, FEN 10 pL #KJE A 1x10° spores/mL (17555 i {1 T
B, MORERGE, BT =R 257 0. 12,
24. 36. 48. 60 F1 72 h EFLAFEIL 5 g 4123, b
JaHGE R EA R, T-80 "CHMIKEIKFI R, HT
ANTEJ I ) s B R B B 70 AT X HRZHONEEN 10 pL
KEHEF K, HARMIEAE .
112 EZRXANAME

F R Y RNA H$2K5& 74903
RNA-free water F 2xSybrgreen PCR mix 134 QIAGEN
AHE]; BEHLEIY) RNA B 77 AMV 328 Invitrogen
Al HAts o E = At

FEAYES: Tissue Ruptor ZJH 2%, QIAGEN A#];
A EE 0L PICO 17, NANODROP, Thermo 2
s B IE R YL GIS-1600, HERAERMEA RA A
ABI ViiA7 Real Time PCR System , Applied
Biosystems .

1.2 k&

1.2.1 JUT fBgA H 64 it

WRGZH AT HAEL lumina HiSeq 2000 f7il &5
T 0] T B A 1R LTl i e T S LA T, F
s, FFAE B RNA-Seq £0R, SREL T ASFIR e
i) (0. 48 Al 60 h) (25 FRIEFE . AHI Fe /e Al
SRR Exh 22 B 1 U T TR AT i, 3k
KIL 16 NZEFRIEMUT RBEER (R D, 46
T R R TE AN R B [ (1208 S AR [R] i [R] R 0A

140

ZEAR, EBEFRA RS R . HERE
KL T g RER, RAHTUERRS A
CL4824.Contigl QHMG 1)) 1T J5 Bk R >R AT A A
Fo
122 % RNA 23

S FAEY) RNA #2518 74903, 4k 1 B Hidi
S, $REC0. 12, 24, 36. 48. 60 F172 h FISLIR4LM
XTREZH P ZHZA R 1) RNA.
123 #4RE A cDNA

7 1.5 mL 3O AT IO R SR SA): (8-x)
uL DEPC; 0.5 uL RNA Pl 771; 2 L BEHLTI 45 x L
RNA. SR JG1E 65 °C/KIFALFE 5 min; FIEE 10 min,
EIE 0 5 s JEdE FAITINTE 1.5 mL B0 EMA
FHIRB): 0.5 uL RNA BEH57); 4 uL Sxbuffer; 2
uL ANTP MIX; 2 uLDTT; 1 uL AMV. 7Kifi 40 °CF
SN 1 h; 90 °CAEFE 5~10 min; PK¥ 5 min; 1573 B0
550 RIEEHEHE R BER E T-20 °CIRATF
124 JUT Bk i

H34 CL4824.Contigl QHMG [¥J/5 5], i Ff| Primer
Express Software v2.0 #& it 5l % : L5149
GAAACAAACACAACAAAATCACAAAGG; i3]
¥): GGGAGGGTATATATTAAAAAATATG. [ Nk %
WF: H0348uL, 5xBuffer 10 uL, dNTP1puL, b
FUEEIP)% 1 uL, Template 2 uL, Taq 0.2 uL. $ZWIF
FEFHEAT PCR ¥4 94 °C. 3 min; 94 °C. 30's, 51 °C.
40s, 72°C. 45s, {E¥H 39 X; 72°C. 7min. KW
SRR R T 4 °CIRAE - #4 PCR P&t Bk i
VKA B4 fa 1A T S B o
1.2.5 F 30 B G R £ 15 & F oMt

iz ORF Finder 7341 AT {7 41 (I RISEHE , 4
ML FELRF41; i2H ProtParam, ProtScale, Signal3.0
Server. TMHMM Serverv.2.0 1 ProtComp9.0 2312
R BRI BT, SRR, 5K, B RRAE IR
AR AR E AL KBTS 51 e KRR EHE P
NIRRT AT Blast 20T, JEECE MR
%, f#fH MAGE 5.0 & RG K B .
1.2.6 IR EESHT

HR4# H bR 7%, f# ] Primer Express Software
v2.0 BT EE & PCR 5140, 51 RIEER AR A
. EUF514: GAAGAAACAATGGCTGCCCA; R
i 51%: TTGTCCCCAATAGATGGCGA . LLEH K
GAPDH #R{E NS ERY, ERH5I85N: G
APDH-F: CTTTCCGTGTTCCTACCGTT; GAPDH-R:
CAGTGTACCCCAAAATTCCC. VL5135
cDNA SR, A Bkt B BRI T S 28k



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

ERAN . MENTRNER: HO 5 pL;
2xSYBGEEN PCR mix 8 uL; b F#f5I4#% 1 ul; &
=Wl cDNA 1 pL, 7E%J. PCR JRMNFERFHIR:
95 °CTHAS A% 2 min, 94 °C. 10's, 60 °C. 10's, 72 °C.
40's, 40 ME¥R. [T ABI ViiA7 Real Time PCR 1%
WA T, SIS b IR 5 N SR 1
IHZRFIIA R T2 . AN RIS (] SR i B AN )2
HE, BANEYFRRT =K EARES.

HOHE R AR & R T 0T, THRARONAH
Xof ik F=22) SR SPSS 17.0 Bt S kAT 77
ZEHT o

2 ZR51He

2.1 RT-PCR f= 4 4#r

RT-PCR [I7=42 1. 2% )55 B At s e kA,
FEZ 1200 bp A BIELA6, SHURSE FAHRT (B D,
AT R DS,

1 M

1500
1000

1 47 18 =4 K E
Fig.1 Electrophoresis of PCR products
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1021 GATTTGTTGGCCTATTTATATATTTATATCATCACTATGATGCAATAAAATCACTTTTTA
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Fig.3 Prediction of signal peptide in HMCHI protein
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Fig.5 The relative expression of HMCHI at different time points
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Table 1 Differentially expressed genes of chitinase in Hami melon

GenelD 0 h-RPKM 48 h-RPKM log2Ratio (0 h-VS-48 h)
Unigene8343 QHMG - 76.15 12.89
Unigene8344 QHMG - 148.62 13.86
Unigene22455 QHMG - 5.71 9.16
CL4824.Contigl QHMG 439 826.96 7.56
CL2231.Contig2 QHMG 107.54 14493.83 7.07
CL2231.Contigl QHMG 245 324.35 7.05
CL4824.Contig2 QHMG 0.83 73.74 6.47
Unigenel7882 QHMG 2.61 34.10 3.71
Unigenel17906 QHMG 3.29 34.60 3.39
Unigene13259 QHMG 302.10 1266.18 2.07
Unigene19961 QHMG 17.67 5.10 -1.79
Unigene29851 QHMG 7.47 1.47 -2.34
Unigenel6405 QHMG 8.92 1.45 -2.62
Unigenel8657 QHMG 26.43 3.82 -2.79
CL726.Contigd QHMG 6.28 0.75 -3.06
Unigene19548 QHMG 59.74 3.25 -4.20
GenelD 60-RPKM  log2Ratio(0 h-VS-60 h) Blast nr
2i[312191345|gb|ADQ43720.1}/1.0686e-07/class I chitinase
Unigene8343_ QHMG 76.15 13.55 ) S
[Casuarina equisetifolia]
2i[449508755|reflXP_004163402.1|/5.07591e-58/PREDICTED:
Unigene8344 QHMG 148.62 14.81
endochitinase-like [Cucumis sativus]
2i1/8272386|dbj|BAA96445.1|/3.42173e-29/endo-chitinase class 111
Unigene22455 QHMG 1.49 7.22
[Pyrus pyrifolia]
2i/449456357|reflXP_004145916.1]/9.6435¢-161/PREDICTED:
CL4824.Contigl QHMG 1607.41 8.52
acidic endochitinase-like [Cucumis sativus]
A 2i[23496435|dbj|BAB40817.2|/0/endochitinase MCHT-2 [Cucumis
CL2231.Contig2 QHMG  25398.46 7.88
melo]
2i[449508755|ref]XP_004163402.1//6.25909¢-69/PREDICTED:
CL2231.Contigl QHMG 608.04 7.96 - ) o
endochitinase-like [Cucumis sativus]
2i[7595839|gb|AAF64474.1|AF241266 1/4.9124¢-169/chitinase 1
CL4824.Contig2 QHMG 95.46 6.84 )
[Cucumis melo]
) 2i[449454971|refXP_004145227.1]/2.50706e-159/PREDICTED:
Unigenel7882_QHMG 46.15 4.14 B ) o
endochitinase PR4-like [Cucumis sativus]
) 2i[449457929|ref]XP_004146700.1//0/PREDICTED: acidic
Unigenel17906 QHMG 33.09 3.33 ) » ) o
mammalian chitinase-like [Cucumis sativus]
) 2i[5919201|gb|AAD56239.1|AF184884 1/5.78869¢-163/class 111
Unigene13259 QHMG 1799.97 2.57

chitinase [Benincasa hispida]

BT
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#LEW
‘ gi[449433057|ref]XP_004134314.1/2.15232¢-175/PREDICTED:
Unigene19961_QHMG 465 193 acidic endochitinase-like [Cucumis sativus]
gi[449503856ref]XP_004162209.1//1.45418¢-73/PREDICTED:
Unigene29851_QHMG 265 130 chitinase-like protein 2-like [Cucumis sativus]
‘ gi|13548699|dbj|[BAB40818.1]/1.07288¢-94/endochitinase
Unigenel6405 QHMG 0.58 -3.95 MCHT3 [Cucumis melo]
) 2i449503856|refXP_004162209.1)/1.99192¢-103/PREDICTED:
Unigenel8657_QHMG 3.60 287 chitinase-like protein 2-like [Cucumis sativus]
CL726 Contigd QHMG 02l Y gi|13548699|dbj BAB40818.1//3.08819¢-94/endochitinase
- MCHT-3 [Cucumis melo]
Unigene19548 QHMG 0.65 652 2i/449456861|ref]XP_004146167.1//4.86281e-65/PREDICTED:

basic endochitinase-like [Cucumis sativus]
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