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Study on Promoting the Rate of Pollen-tube Pathway Transformation in Cotton
LI Jing , HAN Xiu-lan , SHEN Fa-fu* ,LIU Lian
(Department of Agronomy, Shandong Agriculture University s Tai'an 271018, China)

Abstract: The plant bivalent expression vector pBG121 carried IPT gene was transformed into differ-
ent cotton cultivars (CCRI 10, CCRI 24, CCRI 36) using pollen-tube pathway method. Through or-
thogonal experiment, we discussed the effects of genotype, introduction time (after pollination),
DNA concentration and EMS concentration on transformation rate in cotton. The orders of importance
on the transformation rate was: EMS concentration > acceptor genotype > DNA concentration >> in-
troducing time. Correlated with transformation rate, the acceptor genotype and the EMS concentra-
tion had significant differences between different treatments; the DNA concentration and the introdu-
cing time didn't make significant differences among different treatments. So an optimal condition, in
which the transformation rate was promoted, was obtained: the genotype was CCRI24, the DNA con-
centration was 0. 01 g » L', the EMS concentration was 0. 01 g * L, the introducing time was 36
hours after pollination. In order to verify the function of the senescence-inhibition chimeric gene and
the optimal transformation condition that was screened, we selected CARI10 as the acceptor geno-
type, introduced 0.01 g « L™ DNA and 0. 01 g « L* EMS at 36 hours after pollination. Another treat-
ment (CK) was the same as above except EMS. The CK had buffer of the same volume as EMS in op-
timal condition. The applied result showed that compared with the CK, the transformation rate of op-
timal condition enhances two times.
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Fig.1 Construction of the senescence-inhibition chimeric gene

EHEREEALH A LARERERSHE,
LHwE 1.

1. 2 ReF&k

1.2.1 4 DNA #98#R., 2 RLI#[2], R
Je A 0. 808y R Bg 4B ik b ok, & il 45 DNA #
hE e B, ¥ 4 DNA B TE ## 3] 1g »

L', RBEERNYEZ AL HNHBEE0.01 g
«L1,0.03g L' 0.06g-L",

1.2.1 EMS:z&kei B+, T X8 L E (ethyl
methane sulfonate, f§ # EMS) 34 Sigma 2 3 &
By ARG REEAR 1g L' AR, T RR
BACRE.

1.2.3 DNA 46 FA# K, 2002 4, FM L6
FPHREF - FRF_RTERREFEAHAERSE,
FRT—RFFEMH, %R EF 8 S Hih,
BWERABRE TR, £ B E A AR E &K
B 34T ALEMS %k f2 DNA ik — R R4
HEHLGTE P HRHERGERE L0 pl. 2
G, BB ERIF R0 pg - L9 K E £
Wk, Bl B R R RA TS, A i A 09 R
g, B AL B2 300 AL MR etk B AL B K
F, 20034, RBFL-—FHRAINYREFEAS
koA PARAT 10 544 4, 347 DNA 9 § A,
RAEFRGT—RTF#tiTE bt 46
F kB 2002 F, Bl et B PFN T SRR R,

1.2.4 #EAHHAEN, FRELETHKL K
KegHF .l ma A FH, EAFLGATHA

0.6NEFAREERKE -RE AT, —ABEA
B,k 47 F 0F k. PCR M mi: 5t 0% it 8] 69 F A
EERMHI ARE npt ]l .% 3 PCR 314, 51 4
# B 5] % :5-CGCATGATTGAACAAGATG-
GAT-3 %= 5-GTCCCGCTCAGAAGAACTCGT-
3, PCRyFHELE#MHH :94CHE M 5 min; 94C &
M 30 s352°CH P 30 5;72°CaE b 40 s, 3k 35 A%
2R;72°C2E 44 5 min, I3y = 4 0. 820 &Y 37 i
BLbik, BTREE, AT THRA. B,
BRETFEFTOREL AT RFOHELRHRE.FHE
AL,
1.2.5 st o#. RAERLH DPS #E42
4. 00 g 47547,
1.3 KBt

AR E T X H A . DNA &k & EMS
8 R Ao A A (R B - 4 B A AR,
BALGHHERA, RBEERFLEA L KE
FERAERZRBETE 2 X,

2 ZRE55H
2.1 BEAEHKGER
FHREBERK—AR, WG REKTAA
fem i AN BHARRTREE  HEHLE
ks ZFERAZEE S, 7FE B, WiZHART
MEE ALK, AR —-FRIEFAEE
HEAER, RFHEFINHPCR,ABGEASR
WROAHARHAEAIGRBREFT S EH
EEHKA B2 A5 ARk PCR B#.,



23 F BERIBAEEHFRBARRBRENGFL 69
21 XBHEEATF
Table 1 Levels and factors of the extraction techniques
% A B C D
£EH DNA w3 & /(g+ L") EMSwy /(g L")  FAHEGEHE)/h
1 A B 10 % 0.01 0.00 12
2 A% B 24 0.03 0.01 24
3 P 4 pf 36 0. 06 0. 05 36
2 RBFEMFER
Table 2 Arrangement and result of orthogonal test
A B C D Fa bR AR B/ B iR /%
PAE: 4 DNA #53% E EMS}aE 5 > 1 B E
ARA AR HGE#H5)/h _ _
" /(gL /(g+L" FAKR 2 1 2
1 1 1 1 1 4(606)  6(608) 0. 66 0. 99 0. 83
2 1 2 2 2 8(606)  7(625) 1.32 1.12 1.22
3 1 3 3 3 3(600)  4(606) 0. 50 0. 66 0. 58
4 2 1 2 3 13(605) 15(605) 2.15 2.48 2.32
5 2 2 3 1 6(608)  8(611) 0.99 1. 31 1.15
6 2 3 1 2 9(604)  7(619) 1. 49 1.13 1. 31
7 3 1 3 2 4(597)  6(618) 0.67 0.97 0. 82
8 3 2 1 3 6(600) 5(602) 1.00 0. 83 0.92
9 3 3 2 1 6(625) 10(606) 0. 96 1. 65 1. 31
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Fig.2 PCR of transgenic plants
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Table 3 Result of variance analysis of orthogonal test

g A B C D
A2HA DNA #gk BE/(g L")  EMS#gsk /g« L" FAREGEHE)/h

% X 5.25 7.92 6.10 6.56

Xz 9.55 6. 57 9.68 6.70

Fer Xs 6.08 6. 39 5.10 7.62
# X 0.875 1. 320 1.017 1.093
Xz 1.592 1. 095 1.613 1.117
1A Xs 1.013 1. 065 0. 850 1. 270
wER 0. 717 0. 255 0.763 0.177
AER 0. 645 -0. 230 0. 688 0.159
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Table 4 The Duncan’s LSR of single factor
A B C D
P ShEk INE Shek 1hg Shek 1hg SHER 1%
#1E

L K FAKE KE FRE K FAKE
Xy 0. 88 b B 1.32 a A 1.02 b B 1.09 A A
X 1.59 a A 1.10 a A 1.61 a A 1.12 A A
X 1.01 b B 1.07 a A 0.85 b B 1.27 A A

Ei:a=2 B, LSR, s =0. 314 , SLSRy 1 =0. 457 ;=3 &, LSR, s =0. 327 , LSR, s =0. 482
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Table 5 The Duncans LSR between treatment

RE R 5%EHEAE 1%L EAE
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3 0. 580 c B
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