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ft. ODPA RS Wy S 4. R & JE /1 %7 1350 ps, R HEH 7 9em, kHARH h 2k, GUSA LN FREER
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Functional Analysis of GhCCR4 Gene in the Epidermal Cells of Cotton Ovules
QIN Chao, NI Zhi-yong, YAN Hong-ying, LU Meng, HAO Xiao-yan, FAN Ling’

(Institute of Nuclear and Biological Technologies, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Abstract: In this paper, the role of GhCCR4 in cotton fiber development was examined. Because the generating of transgenic
cotton needs along period of time and the transformation efficiency is still low, transient expression assay system was chosen for
test of GhCCR4 function in cotton fibers by using cotton ovule culture and biolistic transformation techniques. Transient expres-
sion vector of cotton GhCCR4 gene was congtructed. The transient expression vector pGUS-CCR4 is driven by CaMV 35S pro-
moter with GUS reporter gene and GhCCR4 gene. The result showed that the highest transformation efficiency of GUS was ob-
tained when 0 day of anthesis (0 DPA) ovules were applied. The optimal conditions for bombardment include helium pressures
of 1350 psi, distance of 9 cm and bomb times of twice. Histochemical staining showed that high level of GhCCR4 gene expres-
sion was detected during the fiber rapid elongation stage and the fiber secondary wall thickening stage in cultured ovules. Mea
surement of fiber length in different developmental stage showed that the fiber length of the transgenic plants at the stage of 8
DPA was not different as comparing with that of the wild-type plants. However, the fiber length in the transgenic plants reduced
19% comparing with wild-type plants at the stage of 27 DPA. Transmission electron microscopy (TEM) demonstrated that the
wall thickness of transgenic fiber increased by 17% of that of the wild type.

Key words: transient expression; cotton fiber; GhCCR4; TEM
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VAR | TEle AR LR A vk A= BE IR & B A 5%
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WFFE 7 108, RGeS A )t 2L IR
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R R SR ER IS R AR L AL 118 ARSI
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Bk, /PREERT BT (Bedey & Ting) Bkt [&
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PGEM-T-CCR4 Jithi, *¥IZ: 1% fEABEIRE H
VK, FHEERE It & (TaKaRa) A1 H 1Y J B,
W DR Be S AR IR BN ) pGUSINIa BR3¢
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DNA (1g-L*%,50 pL JER CaCl, (2.5 mol -L7),20
pL WK A% (0.1 mol - L, i i K B, B8 H BLALD) , 7&
A3iRTE 10 min, K E#HE 1 min, 12000 r-min?, 4
C B0 3min, FH 70 LB G ULTE—IK, oK
R GE—IR, A 60 pL LK 2B IR IR
BIF4k, B 10 pL BREE T
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i AR AT R 435 1100 ps,
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S 25 5 IR, R S AE TO R 2544 T S
RPAE ACBrEt i BT MRS 3738 b (il i rp it
YEZL /NG A IRBR TS VR T 15 3 Sk if, )R (R
Pepl e L) SRR A 1 wmol <L
I GA; A1 5 pmol - L2 [ 1AA ,32°C , BEH%3E, 9d
J5 B R IR R 2B G BT KRt
Bui#: 12h.2d.8d.15d. 27 d Z5 A R i A &1
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Lt BREULAN], BEas i< 5 min, T 37 C R+
4~6 h,4 C i H %, TE KL BT (Motic
DM-142) T~ W4 HEAH .
1.6 WMEFEKENIE
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thiFR 27 d R R BAS IR B, A
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Photoshop [FI5 &k B 4K 7F il & 2F 4E K i, B
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HEBR, (X2.Y2) WETHEL S A b , DPC R 43 JHOK Y
BERE

Bl ok Excel FAF#ATSE 0T

4000 bp —»
3000 bp —

1000 bp —

M:1 kb marker;1: pGEM-T-CCR4; 2~3: XL fifi 1]
PGEM-T-CCR4; 4:pGEM-T Easy.

B 1 BamHI 1 Xba | EgVI%EE pGEM-T-CCR4
Fig.1 Identification of recombinant plasmid pGEM-
T-CCR4 degested by restriction enzyme Bam HI
and Xba |
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TR BRI BT
22 EERHELEGRERE

L AR RSk, TEssFesbdiiss 2d
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Fig.2 Identification of recombinant plasmid pGUS-
CCR4 degested by restriction enzyme Bam HI and
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Table 1 The effects of bombardment on GUS transient expression under various

Helium pressures and different distances

Eadifidylps HEES fom E SIS FACHRERA R Befbdd /(- ) B (4> IRk )
1100 6 117 6 0.051 23
1100 9 99 37 0.374 12.9
1350 6 147 7 0.047 3.0
1350 9 159 61 0.384 185
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FEM 25 5 . XS5 SR UL, GhCCRA A AT
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2.5 BHERXNXL RS EHEIN
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Table 2 Measurement of wall thickness of fibers

B X HE Fefeanht

AN HEREEE /um 2.05+0.14 2.24+0.14

e PEAE e B P 20 0 LB L K AR 8 b7
WEEHIRT 1L A IR0 T R
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A RFEdHFE 12h,B. &5 12h,C. &5 2d P4 i, D R & 1597 27 d, E~F &lifm 27 d SR e dn i BE Y
JE391;A (B .C B EIFR R 500 pm, D E F EHEIARRN 2 mm,
3 GUSELALF4E
Fig.3 Histochemical assays for GUS expression in cultured ovules bombarded by pGUS-CCR4

o

8 DPA 27DPA

AN B AL LT 4, Coxt BR R , DR AT 4 =8
4 ARELEEFERELR N A%, P, CW . 4HAREE  ER. A BT IR 5 [ v g Ry
Fig.4 Quantitative measurement of fiber length of 2 pm,
wild-type and GhCCR4 ovules in different period 5 IRFHEMAREEGIINNER
Fig.5 Effects of the GhCCR4 on secondary wall
thickness of fibers under a transmission electron
microscope
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