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SR GOHCT FE ) %k 50 Br

AR e o WA LR EF R, lﬁﬂ?@j—%?'};ﬁ/i\?\
Gl o2f AR 24 B AR AW ORGSR % . B8 RSE 830052)

H OE

S 33 7 59 A 5 TR ZH BOE R A GSDS 2. 0 7E 2R A WA B SR 400 GO HCT $L 1 py 4544 , ) i Sz e %

JE i PCR # AR KM GOHCT 3LH TR B AR AL MRS g RF L E M RARE., S5RERW, ZHRH
DNA JFFIK EE 2 1 953 bp, JF B AE K B8 1 311 bp, 5 436 A 5L B2 , 75 16 5 4 2k B 4 v X scal-
fold3453 J¥3) . & A 1 AN E T 2 A8 ¥, GOHCT BFETERF AR T4 k& ARSI b4 %3k, 76
B it R th Rk = ER A AR R BRI )S 5 d R 25 d ik E IR, ZAEHE T RES
L5 M 47 4k R 75 R UL Ok A B B TREA) . S VR A 9T I 3 IR A T RE L A8 A W R Sk 3K pEGAD-GOHCT %%

AR AT B A — 0T 35 1l g Sl

XER \HMGOHCT; ML 2 4 2= K R 3k s fH ) R 5 8k

HESES Q786 NEIRESB A

A SR (lignin) i H R F ALK T2 48 R 1)
KAy F 90 I, J2: A8 ) 40 B BE 1) o 22 A B 4t .
F B - B K LK i & (p-hydroxyphenyl
lignin, H K it ) . @ ] A 3 K i ¥ (guaiacyl
lignin,G A it ) 1 48 T & 3 K it & (syringyl
lignin, S KT %) 3 Ak 3 I R G L . 3%
FR /AT R RS A N R B % B8 B (shikimate/
quinatehydroxycinnamoyltransferase, HCT) J& &K
R AW A R TP ER AR R G/S- B EY
B LAY DG B R TR G . 12 it 3 o 9 Y K BT R H-FRLR
5 G/S-H i A= Wy 5 A DT 3k 31 3 45 48 ) 14 R
R E AR 4L . Hoffmann %57 P 52 25 1Y
WY h v HCT JE I, 5 SO S E &
SRR Y R R VB ER R E
KEMP TR HCT 3., 5 AH RNA T4t
(RNAD A F4H 2 5 24 9% 7 (tobaccorattlevir-
us, TRV) 4= 4 (4 77 32 40 i 480 g o7 AR & rp HCT
FEPRI ek, T I A 6 DR R R e T A AR AR R /N | R
fm’_:[Sj 3

Kl o KR (Gossypium hirsutum 1. ) i 5
(Gossypium barbadence 1.) 2 7\ M 18 &% & 1Y

U FSEHA:2016-03-31  {SEEHE:2016-05-23
BEETE: A A X & BRI & T2 (20141103)

NERS

1004-1389(2017)06-0849-06

IR A, Mg RRAAR FREEBREM
B — PP R KR AT 4, — &7 45~50 d.
FRAEHIE WA & 7 23 A2 0 50 o £F 4 16 40 1k L £F
YR B A BE A UK A BE BRI K 4
AN AT B ST UE B L 2T 4 SO E  TE
i M NTE SN Nl o (A Rl N L U o o] s = 3
5 R AR 2T 2 L At R R A0 0 SR e
PR T2 T B B AR R 5T 2% & b, DA T 552 B0 2F 4 5t Joi
Ml R — AT . AR AR TR AR )
B R IR AR A AR v, — PR BRAIRR T R
FriE Ty — O R AR R T Y A R A
A AL AN [ o R B R [R) % & P 3 b A 42
B A DB R W B A E . BT O AT
XFF HCT 5K W 58 38 2 0 2 e A5 A 4 s
A T F 5 32 A v e S R 1 e R RN A £ B
STEE T . PR, FE AR AR P A BT M e S A 4
REMKCHN X SN TR RET P EA
(T BE - ) W AR £F 4 % & B4 FAHLEL, X T AR AL £F
S it T B ORI P 1 4 v EL AT R R ) HS
Mz E L,

A GE A I S I 26 2 i PCRHL AR A B
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AR B 217 s AR AL GOHCT SN, 9 X H it
AR B o B il SE i 9208 52 Bt PCR 4%
AN T8 35 A [5) 2 UM 2 4 S 8 A [ N 30 0 3R 3k
AT MO I pEGAD-GOHCT MY~
BRI GOHCT B 2y e $ AL Al

Mot S ok
1.1 #&# #
1.1.1 HmMH# FEMAEERKEA (7T HZE 8

A ) T8 i ] v i b DR B 217 16 B A
() I A6 KA £F 4E AN [ % & I RO JT 4B I 8 A
AR EFE] 0.5,10,15,20,25,30.,35 d [y £F4E, =
AR B 217 fr il 2~3 b R O, =X
At

1. 1. 2 B AP, R AK L5 X A 10 X buffer &
(Mg"" ) .dNTP, Tag DNA B & fifi .DNA marker
DL 2000,.DNA marker DL 15000 . B Iig 4 e 5 1]
Wik ) & okn /#2355 & L RNA plant plus rea-
gent IR & 2 M 2 By AP RNA £ 5050 &
P10 A b RAR A AR A B2 7 5 TransStart®
Tip Green qPCRSuperMix., KX 7 #T & (E. coli)
DHSo EZ AW Al w2 X &4 WRHARA
A) s pMD19-T #8244 FBR i P 8 VIl T, % 4 i 1
H TaKaRa 2 #l; EcoR 1T . Hind [Il .« ThermoRe-
vertAid First strand ¢cDNA Synthesis Kit I H
Thermo Fisher Scientific A ; 4 #F & EH105 B
R PEGAD 2K 24 H 55 55 A Ml R 27 4l A W) 4
AT L AR AT s F AR B 0 [ 7 A Al 5
Y& B AE 5 8 R AR MR B s W) 58 G I e T A
b S8 A R A B S

1.2 7 &

1.2.1 RNA #3RIRE cDNA F — 4k 0 & 5%

FM A TianGen 2y H] RNA plant plus reagent x5
& PRI R 217 W By AR 2K i VDI CAE Y L
RNA, Z M TianGen ZHf 2 B ) & RNA $2
R U N O N il A = T U A B s
RNA., £ M ThermoRevertAid First strand cD-
NA Synthesis Kit 57 & #AE L A W cDNA 2
— Sk —20 CARAE 45T

1.2.2 BAARGLE WIEMTHEL T
P b i %k 45 B 9 H AR Unigene J¥ %1 Uni-
gene30610, f] i primer premer 5. 0 #4115
S 5] . GbHCT-F:. 5-ATGGAGATTAC-
TATAAAGGAGTCTGC-3" #l GbHCT-R: 5'-

TTAAAACTCATAAATAAGTTTTTCAAAAA
3R AR A A A R 51 34T RT-PCR 9"
WO S5 M. 10 X Buffer £ (Mg*™ ) 5 nl,
2.5 mmol/L dNTP 4 ;L.,10 pmol/L F 51 ¥ #
TW5I#% 2 pL.cDNA 1.5,L, Tag (5 U/puL
)0. 5pl ddH, O 35 pL. BRFN 50 pL, 6
Foh AR ME 94 C 4 min; 48P 94 C 30 s,3B k
50 C 30 s, 41 72 'C 1 min .35 PG ; P 4E i
72 C 10 min. Z5 M. B4 pL PCR =¥y ifkAT
HL TR . SR P DNA 7= 9y 4l 1k i 57 £ 4l 4k
PCR = %) 5 pMDI9-T % 2. ¥ fb X 5 4T 14
DHSa B2 8. i T & A &N HFEH R (50
mg/ml) ) LB E{RKE & 1,37 CHFFE 12~
14 h J5HEBCR B 7%  PCR UG V) %5 1 PH A v B
bl R (S /A R[5 8

L.2.3 RFalaa HEBERMEK GOHCT ZN K
cDNA F ¥ R 5 1F Gossypium barbadence
Annotation Project(Http://cotton. cropdb. org)
2R 3K A5 R N T By A R KL 4H DNA ¥ 41, 2k
GSDS 2. 0 Chttp: //gsds. cbi. pku. edu. cn /in-
dex. php) 4347 & B A 45441

1.2.4 k& PCR 24 MR GOHCT
JP AN BT S I 28 1 PCR 51#1. J7 51 R Gb-
HCT-F. 5-AAGTCGACTATTCTGGAGGAA-
TATCTTC-3" 1 GbHCT-R: 5-ATGGTACAA-
TGGCAGGCGTCA-3", LI#f 46 GhUBQ7 H
23 M. ¥ GhUBQ7-F Jy.5'-GACCTACAC-
CAAGCCCAAGAAG-3" , GhUBQ7-R: 5 -TGA-
GCCCACACTTACCACAATAGT-3'., % H
Trans Start Tip Green qPCR SuperMix i® ] & .
K & K 20 uL, B AR cDNA 1.5 L, 10
pmol/L I FUEG| ¥4 0.4 ul.,2X TransStartTip
Green qPCR Super Mix 10 L., Passive Reference
Dye(50X) 0.4 pL, M ddH,O & 20 uL. FH
7500 Fast Real-Time PCR X ¥ 3% iz )i F2 % % H
WAk WA E 95 C 20 5,95 C 3 s.3k 60 C
30 s WeAEHO L, HER 5N 2RI 453 3 4

HAREE., {5 B iR 2259 5 0k 47 5o i
T .
1.2.5 #MEM M &L B K pEGAD-GhHCT

pEGAD #ARM GOHCT J¢ 5 ¥ 3t 2 458 i 1)
i EcoR T Ml Hind Ml B9 51 ¥ FF % K nTHCT-
F: 5-TAAGAATTCATGGAGATTACTATA-
AAGGAGTCTGC-3" il nTHCT-R: 5'-TATA-



6 JNASRL o BB O SR GOHCT 3K (1) 21k 47 < 851 -«

AGCTTTTAAAACTCATAAATAAGTTTTT-
CAAAAA-3"LL pMDI19-T-GhHCT & 21 i %i K
Bb, 547 PCR 9784 , W9 A3 200 HAr b B &
B8 40k e Wi 79 & 2 Ak R RS . i EcoR T A
Hind 11 XUEGY) R 1 5 pEGAD #i4k . 7 T,
DNA JEE: 0 9V T 54k, BEUIIRR .
EcoR 1 H1 Hind 111 & 1 pL,Buffer 5 pL, [FHY
H R B pEGAD Jihkr 13 73 O EEAR R 10X
T, ligase Buffer 1 uL,pEGAD Vector 2 L, HEY
DNA [ait /Bt 6 uL, T, DNA ligase 1 pL, Bk
FL10 pL. A 22 CHEEALERE 20 min, LK
kT B DHOS o, 35 37 528 0% PRECERL TR 75 o E 47 18 T
PCR 1R XUEG V) %5 5 J5 2% 28 g 6 =0 )7
1.2.6 GOHCT A B M4 &2 HARHLRHFE
P BOH 8 4 AT 5 EHALOS M 7% F 5 mL YEB
WA B; 77 2 (% Rifampicin 50 mg/L) 1,28 C
250 r/min ¥R 1555, B 2 mL B AN A 50 mL
YEB #3558 % ODgo0 K 0. 6 7547+ il 5 4 AT T 2%

ZASUN ML R R RLVE 8 pEGAD-GOHCT Jit ki
DNA 4k 30 4 #T 1/ 2% 52 B 4, #5270 T % A 50
mg/L Kan #1 50 mg/L Rif f§ YEB FE{&F4z |,
28 CHiFr%y 2 d PR TE 570 T YEB WK 85
FrHkh, 28 CHRz IR . 4 PCR & 155
1311 bp 44 1HRF 7 5570

2 HEXRH2N

2.1 RNAWERSHN

S35 B OV S A ORI 217 PR L ZE A
M AE B 8 A4 R I OF AL R B R]D 0,510,
15.20.25.30.35 d a2 RNA, #]F Colibri Spec-
trometer 584873 006 BE TR I RNA K 5 1) ot 1
WeRE RN 5E dE PE. 45 R R JEEUAY RNA FE g
ODyg0 /ODygo B HEAE7E 1. 8 ~2. 0, ODyg0 /ODyy L
E¥HRFLSELE2), 410 g/L ABIAEHEEE
LYK 5 28S rRNA,18S rRNA F1 58 rRNA 4
GBI e A

i 1

Bract Flower

1 BEEBAEHLR RNA BikE
Fig. 1 Electrophoresis of PCR product of RNA extracted from different tissues of Gossypium barbadence L.

15d

0d 5d 10d

20d

25d 30d 35d

2 BERBAHRIELERE RNA BikE
Fig. 2 Electrophoresis of PCR product of RNA extracted from

different development stages of Gossypium barbadence L.

2.2 GbHCT EFER=EMEIERRF I S
R 183 82 A6 e s A0 88 v i HCT 990 i 1t
1Y K 3G Wy e kR pMD19-T 84K F (& 3)
W, 45 R F2 0] . GOHCT JE PR IF 1 4 32 4E K B
1311 bp.4mt5% 436 P4 W2 , GenBank & %58
KT378286, il GbHCT & 1 it 43 F i & K
48.58 ku, ZEHL 5 6. 03, GOHCT K& A %t [ ¥
BRI A B Gbscaffold3453. 1 4, &4 1

DB 91 bp BN & F M 2 DB 5 410
bp 1 899 bp MHME T,
2.3 GbLHCT EREH q-PCR 531

SRR GOHCT H R 78 1 &5 A b (7 3% 3k R
PR DO A B 217 AR 25 b C R L fE L K
)5 0.5.10,20,25.30.35 d £F 419 5 RNA /E K
MR, L UBQT 2y N 2 3 A, #E 47 A8 [A] 21 L FR
] & & B 3 A 2 3k 40 B, 3 0 5 R S e | 200



. 852 . odb ok Ak % R 26 &

EIEATEAR b K RIE SR 20 d B X IR,
Fikwm R 1, ZREBY]GOHCT B K AE A ] 41 41
FIAS[R] e 77 I 30 29 A 38 L FE AN TR 2L 4 L A i
e FRIL AR ZE SRR R B (A D .

EAREEFNY S5 d 25 d B GOHCT JEH %
K o A R U L A BIAR BT BRZL Y 69 fi5F1 36 £, Hk
S 10 d A1 15 d. HAb A 58 s (B 5) .

M . 80
70F
2 000 bp c 6 2
1311bp %
1 000 bp 08 50
750 bp ﬁgﬁ 40}
o
E2 30
500 bp £
2 20F
250 bp 10k Z
N
100 bp Oml || L= | L ey B

0 5 10 15 20 25 30 35

M. DNA Marker;1. PCR 7% PCR products FAEEHE/d Time post anthesis

El 3 RT-PCR F=#r ik [E

Fig.3 Electrophoresis of RT-PCR products B 5 GHhHCT HEZEHEBHAERE RS EHRE

30 - Fig.5 Expression of GhHCT different fiber development
] periods of Gossypium barbadence L.

25 F e .

7 2.4 GbHCT BEENFEHANEERRITE

[
(=]
T

¥

) 7 BE V)AL S 51 W4T PCR 3748, 3815 H
BB B (A 6-A), FIH EcoR 1#1 Hind 111 fiFH) &
2H SR, 5 R [R) U0 %) R W 3R Gk R R i e 1k

PERUE v
Relative expression
s &
T T

3T W PCR WU D) 45 2 444 1 311 bp ZE A WY )1
0 % 7. - ' B 22 bl S iR 5 H A SE R R 2l 5 (T
wm = L 0

6-B) ., F 7 IE B i) 8 4 Bk pEGAD-GOHCT

Root Stem Leaf Bract Flower

B4 GHbHCTEREEBRWARALAFHRIZ
Fig. 4 Expression of GbHCT in different

tissues of Gossypium barbadence L.

AL R AT EHALOS B #k 947 B PCR %52 .
531 311 bp BY H A&7 . iE pEGAD-GVPHCT
O C 28 T AR (] D,

1

2000 bp

1311 bp
1000 bp

750 bp
500 bp

M
—
——
m—

—

250 bp

100 bp

M. DNA Marker; 1. #i#) %5 # & PCR %4 PCR products of plant expression vector; 2. T 41 Fi 47 (O 41 % 5% Restriction en-
zyme digestion of recombinant plasm
B 6 iE¥REHME pEGAD-GHHCT Ky 2
Fig. 6 Construction of plant expression vector pEGAD-GbHCT
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M 12345678910

2 000bp 1311 bp

1 000 bp
750 bp

500 bp
250 bp
100 bp

M. DNA marker;1~10. GOHCT 3P GOHCT gene
B7 HWEKFTEEK PCR &N
Fig. 7 Ildentification of transformed

agrobacterial liquid with PCR
3 9t #

FREF 4k B 14 2 5 24 LR i 5f
PR, 33 2 B[R A S5 R 7 A ) L 8URD AN [A)
AR RE DA BEER . WX LR A 4
A B 3 () 2 3R R AE , X 0 R AT 4 i 5T 4G 4 Bk I
PRLEAA S5 L, A W9 COUE 52 76 iR 2F 4
2 i 20 e B TR it AR A AE R BT R AR ) G R
11 ELYE N [R) R 48 0 Fb Cif 5 A7 0 i b 4D B AN
[F) A A6 28 28 CPy R R () R BT R & A 7E i
HaSUY ., E B EI R E PO AT YR T
F WA AL AT AR A R BT R Y i B AR 2T 4E
RE B3R BT FR B R A AT 2T A W S L R
M . Fan S5 BE5E R0, A0 2 DT AUAT BE 5 0
/U 240 0 RE (1 14 JEE R 5 i 240 i 8 St R e 4 i R £
IEARKA K.

ARHIESE LAV 5 AR ORI 217 AR 25 0t LA
M A SE L ZUR 8 AN AN [) K 2F 4 & B 1) B 4B JS
0.5.10,15,20.25,30.35 d Jy &4k}, 8 3o 52 0 2%
e PCR K GhHCT 3 PR 1 5 55 4 op i) 32
K. EMBHER L A RICEMA4E LT W
4 B £F 4 R 38 A B O i R TR TE A A 4k R
BB 0 R 8 4R I B R, A SE a3 Ok
PCR il ix £ 20 ZURUR W] & & B 81 k 8 GOHCT
FE R ZEAS 7] 20 20 e 8 i AR 38 3K 4 B e L AR AT
e K HFIHY S d 25 d i HAMRRA R, AL
21 Yk AR RE Y B AR T B AR R A R I Y R A
AR E BB — 2, Bk, GO HCT 2K
25 d HARBMRL SR %, Hmn
SCREVYHEGEM GRHCT TEMLF4E R E 16 d 3
e e e 5 AR SO ek B IY 25 d AR A0 i BE
JEIN S5 AR 45 AR, TAE 5 d 3y Rk

LB HEN GOHCT 2R RES 5 A4 b .
e GOHCT BERTEA R HA AR LT 4k T
B2 I8 AT LA R B, GO HCT P B SR 78 4% A

ML P IAT 1k 0 GOHCT 3 [H 36 35 & i 30

MM LF AR K F I . KU GOHCT KA &

— GG RFHRMERI S SMARET

4 iR R0 U A E B S I L A AR R 4 B R ph T

Y AR e 5 R RN AN R Pl oA BE I I A TR

B L AT LA w45 Wi GOHCT 3 [ AT 68 1 b 2F 4

A BE A R R R AR SR AR B A AR
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Expression Analysis of GbHCT Gene in Gossypium barbadence L.

Jiadela ¢ Tuliuhan, NI Zhiyong,QIU Yingfeng, QU Yanying and CHEN Quanjia

(College of Agronomy, Xinjiang Agricultural University,Key Laboratory of
Agricultural Biological Technology,Urumqgi 830052, China)

Abstract In this study.the structure of gene GO HCT was analyzed by using an online bioinformatics
software genomic database of Gossypium barbadence and GSDS 2. 0. The expression of GOHCT gene in
different tissues and different fiber development stages of cotton was analyzed by real-time quantitative
PCR. A length of 1 953 bp from genomic DNA of GhHCT was cloned by PCR. GhHCT contain open
reading frames of 1 311 bp encoding proteins of 436 amino acid residues. The genomic DNA of GO HCT
contained two exons and one intron which were located in the scaffold 3 453 of Gossypium barbandense
L. Real-time quantitative PCR analysis revealed that GODHCT was expressed at higher level in bracts
and flowers,and it was predominantly expressed in 5 d and 25 d during cotton fiber development,so we
suggested that this gene may be involved in regulating fibre elongation and secondary wall thickening.
Plant expression vector pPEGAD-GHHCT was constructed and transferred into the Agrobacterium tu-
me faciens EHA105 for further experiment.

Key words Gosypium barbadense 1.. ;GOHCT; Cotton fiber gene expression ;Plant expression vector
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