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Cloning of isoflavone 2’-hydroxylase gene from Cryptotaenia japonica
Hassk and its expression in response to temperature

LIU Jie-xia, TAN Guo-fei, WU Xue-jun, XU Ying-zhi, CHEN Jia-kai, XIONG Ai-sheng
(State Key Laboratory of Crop Genetics and Germplasm Enhancement, College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The CjI2"H gene encoding isoflavone 2’ -hydroxylase (12'H) , a member of the cytochrome P450 su-
perfamily related to abiotic stress in plants, was cloned by PCR amplification from wild Cryptotaenia japonica Hassk of
Guizhou province. It's ORF ( open reading frame) length is 1 527 bp, encoding 508 amino acids. The enzyme molec-
ular weight predicted by DNAMAN software was 1.270 9x10° , and the pI was 4.80. The phylogenetic analysis showed
that the CjI2'H-encoded amino acid sequences of 12"H were conservative in different plant species. The expression lev-
el of CjI2' H gene in the petiole of C. japonica Hassk at 30 C detected by quantitative real-time PCR were up-regulated
and peaked at 24 h. At 10 °C, the expression level of CjI2"H was lower than that at high temperature. The expression
of GjI2'H gene is related to temperature in C. japonica Hassk, greater under high temperature stress.
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gene expression

Y78 B #8:2015-09-21
EE£WH: MR ARBFEESTH (31272175) s LA A H &4

430 H (BK20130027 ) 5 7L i 1 i 3 Bl el i 0w | 15 LA ( Cryptotaenia japonica Hassk) R EE
TEF B XIHHE(1994-) 4o, PG ARVE, BEMNFHE  (Apiaceae) B JLIEIE ( Cryprotaenia) WIZAEAEFIAR
Iy PAERISE, () 1112307 ..o HEPY, L2 IR A, A bR AZE,

EIEE  AEZ /L, (E-mail) xiongaisheng@ njau.edu.cn



XUV EE A5 M9 L S o 2 - Ak [R] Y t HCA8 3 o 641

FHTFIRIT I aE | DR b R s 45 45020 e b [ R
oy FAEdL SRR A PR BRI A K
TR N 200 ~2 400 m Y 3 200G 2 B A
HT, HAM LA A E: ek A T e B, v R
I3 AR E 2 IR LT, IF I 4l = A+
PEAT N T RS LR R R v, S 7
AR TR R K

SEETR 2 R A (12" H) &40 {6 E P450
(CYP450) HGEM 2 — ZILH KR 2 A T
T, 3K — M B g2 N AN 2 55 40 W A 1)
A, i 2 SAEY o AR A, 7 A AT R A A0 TR
e 2F 254 75 1R 10 R AR AR = B, (5 AR ) BE 8 K 4T
WEEA S SR 2 - A T S 5 R R A
AP AL A YR Y A N, 7RSI TR AE
T, R E L 12 H Ak, L 27 -C AP R Ak
Az 2-FR L T S5 2T AL R A ) B B R AT T
KAk G T B 2 Y T RE 0% A K B 9E
B mEiaE T, I B ARG Z A 2 BVE R,
JG M PR KB PO A R A

AHITE LA BN B ARG LA AT 42, ik
SO A AR SC Y G2 H R I LA R AR KR
JEE A B RS LA A Sk A Rk, A 2 S B A O E
PCR 4381 GjI2' H B RTEARNRE R IE1E 0L, R
WABESE GjI2'H FERIAERS LT HiIE | i #bL il b i
YE AR AL %
1 BRI i
1.1 EH

2014 4 9 H Mg ARSI 2 LRAF 1) 5 M 48 B A 1
LA FRE RN T R st Al K Bhg SR st % 5
Fofr JST BRI S 40 2 SC 00 MR Y . AR PR 2 I i 1
BF, BTEO 4, B AR R R GE R, T
FEUU S RNA | %% 5% & B cDNA Fl s B CiI2' H
FEH

WM P R S L A AR RS O IR R A
R A K FREE 2« 1 IR M TR B 43 ) 2 22 °C Al
20 C,JGREFIRRER I 12 h, IKEAEK TS,
A3 RS L FE A AR EAT 10 °C AT 30 °C FALHE O h,
0.5h.1.0h2.0h4.0h80h.12.0h f124.0 h,
BY RN AL PR B R RRSE 4 R RO AR R TR
17, T B A 412U 1 B RNA | 5 5B R
cDNA FIZGE 7 PCR,

1.2 RNA HJIRELS cDNA & B

P& RNA simple Total RNA Kit (It iU Tiangen
3wl ) R S R UL B EURS L A AR
HARZEZUE RNA, Z I TR TTE 5 min J5, ITA 50
pl RNase-free 7J({%ﬁ7‘17’{ﬁ/fE7, fF RNA S,
Gy ICICEETHAGIN L 2 B2 | I 1 35 W ek I F, Dk A
RNA )i it . F)H Prime Script RT reagent Kit (K
i# TaKaRa 2% 5] 7= i) 385 &, B 32 BT B RNA
B3l cDNA, cDNA A B &R 1 SR 20 ul,
FRNE £ Bt A2 5 S RNA 1 50 wmol/L Oligo
(dD)IRA G, 7€ 70 °C F /K 10 min; 285 A M-
MLV 5% 5% (200 U) .dNTP ( 10 mmol/L) . RNase
T (40 U, TaKaRa 23 87 i) S K E RFEIK
TE 42 CRAHIE 60 min, FH 70 °C /KA 15 min
DB ENASPER B
1.3 B8JLAE GI2'H EEH=E

HR 5 IS L 7 55 % 41 Ko s E 5 3 1
GiI2'H 7 41| , H Primer Premier 5.0 Wit 1 X
514, FWE5I9 S A 5'-CATATCCCATCACTCTT-
GCTCTACA-3', F 5 ¥ ¥ %/ 5'-TACCAAAGT-
TATCAAGCTATCAGTCA-3', VIS5 A9 cDNA Ry
MR, (i Ex Taq Kit( Ki# TaKaRa 23wl 7™ i) if
7 GIR2"H R 9748 PCR R R (20 wl) 645 40
N :c¢DNA #i#z 1 pl, PCR mix 10 pl, 10 wmol/LiF
R4 1 pl, KE K ddH,0 7 wl, PCR JZ &
¥R :94 CHARTE 5 min, K5 LA 94 C A8k 50 s,
58 CiB 2k 50 s 1 72 CIEH 2 min Ky 55 1F AT 34
MG, )5 72 CHEH 10 min, PCR ¥ 84 =¥y ik
4 CURFETIRAE,
1.4 PCR ¥ B~ HER LN F

FH 1. 5% W35 8 BEEE 1 FLUK 73 B PCR 93 7™
Py, I B gk, R O™ 1 5 pMD19-T Ak
(RI%E TaKaRa 23777 i) 4% e A KB FTF i DHS o
EZ AL, W AR, T LB 2N PRI IR A E R
B o AFHPIE O T VR AR 22 K% 37, Al 5
() 45 R/ IER J5 3% 2 8 o 4 B E R A PR A
AIHEATINY .
1.5 F3I5ah

FIFH DNAMAN (Version 5.22) #{FHiE CiI2'H
J PR A 3 15 B2 HE ( Open reading frame , ORF) J¥371)
FEBHPE AR N 1Y 2 3L R 7 51, AL NCBI %54l 22 v
19 Blast-p #E47 R HEXT, #IH Clustal X ( Version 1.



642 9 &b 2 W

2016 4F 55 32 4 45 3

81) MATHELIR T Y M Z EIFHI LT, H SPOMA i
TR T, A A MEGA 6.0 #4% R Gk
e,
1.6 SR EE PCR FMEERERIESH

AR GiI2'H 7505 &, K Primer 5.0 & 312¢
RS W, IS 9 5t PCR BOR 0 Hriz Sk
(2R TEN, SER)E & PCR 2K ] SYBR Premix Ex
Taq i85 & ( K% TaKaRa 23 &) 7= ), #2405 &
VLA TR, A E RS RERN AC, 1%,
RELZFET 2% ACt = Clyppn —Clyo K
iQ™5 software 1 iQ™5 Real-time PCR System 5% i,
POt s PCR, MR e FERIMY GI2'H SEH)P 51, 1%
e IE M 519 CiI2' H-GF (5'-CAGGGTAG-
GTTCTCGTCCAGTT-3") )z [m1 514 CjI2' H-GR (5'-
TTCGTCTAAGATTTCTCCAGTG-3") . JAM LT actin
FRE AN SRR LGP actink (5'-
CTGCAAAGAGCAGCTCTTCTGTGGA-3") , I 6] 5| ¥

1 75 150 225

H# actinR  ( 5'-TGTAAGTTGTCTCGTGGATTCCTGC-
3, B Y actin FEH— Y 1, Rk HrR
JH Microsoft Excel 2007 1 SPSS 20.0 #£47
2 HREH
2.1 REJLE GI2'H AR ERE

X FERE = AT IN Y, A8 42K 1592 bp 1Y
CI2'H FENES), i ORF T , G2’ H FE D8 4
FUE T CYPA50 ZER Rt (18 1), TFIBCRISEHE K BE o
1 527 bp, Al 4% 508 233 PR (K] 2) , Hh it A |
T.G.C Wy B9 h 434 4> 459 4> 338 4> H1 296
AN ) R R R Y 28, 42% . 30. 06% 2. 13% FlI
19. 38% , AR 1S A Y B AL 4 S50 53 A T
ZER R, ML GIR2'H B A 4 F iR 1.270 9
10°, 55 HL L (pl) = 4. 80, 38 o X H A B R S 7K/ i K
PETI (&1 3) TN e B R K P X B 22 T 3R K
DI, i R FER T REJE T K PE RS

300 375 450 525

e =

P40 % \

PAs0% Ik )

1 B8)LFF CI2'H R=FIZF

Fig.1 Prediction of the conserved domain of CjI2’'H from Cryptotaenia japonica Hassk
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Fig.2 Nucleotide acid and deduced amino acid sequences of CjI2’'H from C. japonica Hassk
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Fig.3 The hydrophilicity and hydrophobicity of CjI2’'H-encoded amino acids of C. japonica Hassk
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Fig.4 Alignment of gene sequences of 12'H from C. japonica Hassk, Vitis vinifera and Prunus mume
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Fig.5 Alignment of amino acid sequences of I2'H from C. japonica Hassk, V. vinifera and P. mume
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Fig.6 The phylogenetic tree based on amino acid sequence of I12'H of C. japonica Hassk and other species
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Fig.7 Relative expression levels of CjI2'H gene in response to

temperature treatments of C. japonica Hassk in petioles
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