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Effects of Different Cotton Genes’ Over-expression on
Genetic Transformation
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Abstract; Four plant over-expressive vectors containing different cotton genes ( GhPIP, GhAPX, GhCYP and
GhWRKY) were respectively transformed into 2 cotion cultivars, Jihe 713 and Jinmian 14 mediated by Agrobacterium.
Kanamycin-resistant callus from 2 varieties were all successfully induced, which then differentiated somatic embryo,
and eventually regenerated plants. The results showed that the differences of callus induction, somatic embryo
differentiation and plant regeneration were significant among the 4 kinds of vectors containing various cotton genes,
but no significant differences were found between the 2 cotion genotypes. Compared with those transformed control
vector pCAMBIA2300, the over-expression of transcript factor GRWRKY in cotton tissues significantly reduced the ra-
tio of explants’callus induction, calli somatic embryogenesis and plant regeneration. The GhCYP’s over-expression also
lowered the ratio of callus induction, due to its regulatory function. The over-expression of GRPIP and GRAPX had no
adverse effects on the process of callus induction, embryogenesis and plant regeneration. The PCR detection results of
regenerated plants showed that there were no obvious differences among the transformation rate. The above results
indicated that the over-expression of genes with different structure and function could affect the efficiency of cotton
genetic transformation, especially the transeript factor and regulatory protein, and will provide theoretical basis and
practical value for measuring the necessary workload and population size in cotton genetic transformation of different
genes.
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1.2.2 RHAEHIRERGHNE DHRBEE
pCAMBIA 2300 ( CK) , GRPIP . GRAPX , GRCYP Fl
GhWRKYW) 7 st LR & #: PP T 50 mL Jn A& 50
mg/LRARE R (Kan) 1 25 mg/L FJEFH LB ¥
R FREE, T 28°C 240 v/min BWCIRG R E
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HIB T AT IMERA B R S
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B R AR 1 s, R KR, B
1 mol/L KOH ¥ pH % 5. 8, 3:7E 121°C ,107. 87
kPa F5 77 F Rl R XK 15 min,

1.2.4 ®4GARYHEST KB THRBMIEG ~7
mm ) 5-& R [F EE W RFFEAE MS1 3572 (A58
W AT R 1) 3% 5% 48 h 5V
ARG S35 MSBL* eh B F 28 +
2°C , ¥R 135 mesz/s,ﬁ'ﬁﬁﬁ 12 h &£ T3
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B4 T R 0 2 4R B e 2 A 4 M R 3% 5% L MSB3

®1 HUEHBRAANEFELH

Table 1 A range of media used in cell culture and plant regeneration.

B A R VLR AR Y P
Media Basic components Phytohormone Antibiotics and accessories Usage
sy 172 MS+20 ¢/L Glucose + THE R
2.5 g/L Phytagel Aseptic seedlings culture
MSB1 MSB + 30 g/L Glucose + 0.1 mg/L 500 mg/L Cefotaxime + MHAES
2.5 g/L Phytagel 2,4-D +0.1 mg/L KT 50 mg/L Kanamycin Calli induction
MSB2 MSB +30 g/L Glucose + R 40 R 54
2.5 g/L Phytagel Somatic embryo differentiation
RAMERE 5L
MSB3 MSB +30 ¢/L Glucose + 1.0 ¢/L Asn +2.0 ¢/L Gln  Somatic embryo development

2.5 g/L Phytagel

and regeneration

¥ :MSB 4 MS & + By R +2 x KNO, (3.8 g/L) [+7]

Note: MSB means MS salt + B vitamins +2 x KNO, (3.8 g/L) [+ 3],
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Table 2 Primer sequences of each gene for PCR detection.

LR FAFF 3| 4T FLE 38 R)
Gene name Forward primer ( F) Reverse primer ( R)
GhPIP 5-AGCCTCCCTCCTACAAATCCD-3' S-CCACCTTATCCAAGCCATAG-3"
ChAPY 5"-ACCACCACACTCTCCTCTACT-3" 5"-ACCTCACCTTACCCAACTCC-3'
ChCYP 5 -AGCACCGACACTCTCGTCTAC-3' 5CCOGTGCTTCTTGATGA-3!
GhWRRY 5'-AGAACTCGCCCTGAAGACTG-3 5-TTGTGCGTCATCCCTTACG-3'
CK S-AGAAGACCAAAGGGCTATTG-3' S-GAACATTACATTCACGCAGG-3"
2 BRE5W

2.1 MHARES

FAHRAE G kb B0 F IR 2R R A MST B3
SEA LRI 48 h S 56 A MSBI BEFEIE FAEHET d
fodi I IT BB K, 15 d o T I T Bl
LS 25 d EHmET ARG EHAS, &~
[Fa] fe 42 () 0 £, 5 IO 2, 2 A TR £
BRI LS H 00 B 54120 (B 1-A) BRI b 1
MBS AL (E 1-B) FLE AR A
et BB 1-C) ML B 4 (P 1-
D)% XA ORI B —B S, B4 4
HE PR RS 0 A R 0 SRR ) A AR A B A
WREMEN, hEI ATLUEE, ¥ GPIP Ml
GhWRKY 1 51 (45 50 2 0L 4 1 3 P (% £ 1
# § ChAPX #1 GhCYP (S (3t 2 g o
3 B AR IAES GhPIP 5N IR = TR EE
BRI FL D Al iz

2.2 AHALANSESHERE

2.2.1 fcfmwme s BitEEgamT
MSB2 Brdrdbep 4b{UE 3R 4 ~8 A, & R th
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Fig.1 The different types of callus induced from

cotton hypocotyls.
A IR BT B R MM R Co LR LN TE
AR D TR
Ay Pale yellow, loosen, and pranule type( PLG ) 3 B: Emerald and
hard texture type{ EHT) : C; Ivary and snowflake type{ 15); D
Dep boown callue typel DBC) .
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Table 3 The effects of the different cotton gene overexpression on callus induction from

hypocotyls explants of Jihe713 and Jinmian 14.

Ly EEAK

A mber of
Cultivars  Gene name Verage number o

induced callus

FHBESRGALE RGALNBERE(%)
Rate of differentiated
callus( % )

B HL BRHE

Character of callus

GhPIP 102

85.0"

WEARMREA; FLHAFER(PLG; IS)
Pale yellow, loosen, and granule type( PLG) ;

Ivory and snowflake type(IS)

GhAPX 94

78.3

A BHARFRL(PLG)
Pale yellow, loosen, and granule type( PLG)

B®A713 GhCYP 58

48.3*

R4 R AE (EHT)
Emerald and hard texture type( EHT)

Jihe713

GhWRKY 27

22.5™

FRLR 2B ; 2 44510 E (EHT; DBC)
Emerald and hard texture type( EHT) ; Deep brown
callus type( DBC)

CK 87

72.5

WREABAASURL ; R B AE (PLG; EHT)
Pale yellow, loosen, and granule type ( PLG);
Emerald and hard texture type( EHT) ;

GhPIP 109

90.8"

WEARMREA; FLHAFER(PLG; IS)
Pale yellow, loosen, and granule type( PLG) ;

Ivory and snowflake type(IS)

GhAPX 90

75.0

A BHARFRL(PLG)
Pale yellow, loosen, and granule type( PLG)

GhCYP 62

Hi5 14

R4 R AE (EHT)
Emerald and hard texture type( EHT)

Jinmianl4

GhWRKY

20.0™

FRLR 2B ; 2 44510 E (EHT; DBC)
Emerald and hard texture type( EHT) ; Deep brown
callus type( DBC)

CK 91

75.8

WEARMREA; FLHAFER(PLG; IS)
Pale yellow, loosen, and granule type( PLG) ;

Ivory and snowflake type(IS)

E:“ * "R P<0.03 KFTERBE ;" »+"Fom P<0.01 KETEREEE,

Note: “

A RENA AARREHYRGHN, BE
BAXELL 434k, ZE 56 GRCYP B A5 B A 58
HABAESREM S HR AR A MSB2
BRER,EKERER, B —-EREXRE,
RMEE , X TR AL GhPIP WSMEK LR A
R, Hib, EZRH, N RepkiEs 5L
A RIS 7 AR, B it Y IR BB 4L B AL
AR, DAL TER , 4 A,
2.2.2 pERAKR A FHARE LR PCR &R
B IR B AR ARESES O
MSB3 EFEEd, S ER 1 ~2 KE, Ha®Hh
HARRBZEIIEBIRIE . O  ABEENRR
R, HEE 1 ~2 WERRIER GHRER . T B

* ” means significant difference at P <0.05 level; “ #* ” means very significant difference at P <0.01 level.

SERE I FAE AR AR EAR o Rt A H R AR 4k 3%
F RS, BT RATERC SN RGARA
RABAGAEE ARG AR AR, X
WAL GRWRKY By B Ly /&, g4 fr
7N, B 713 FIE AR 14 ZE%% GRWRKY B H e, H
A HR D R HE T 22.2% .29.2% , 1%
BEMIRT R BERE ;5 ChCYP EH A B
BRI R BB T % ChWRKY 2, B 8%
T H IR EEH ;W% GhPIP GhAPX B #
HAGHA RN 55 BHEY, ¥k 70% £
fo. FEHETE RS L R A B HUR
REEDE SR B E 2R ,H% PCR BiET 41,
BRI 2R B 44 L FH R 2R 7E 75. 0% LA |
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LT LIEN, MIEEE GhPIP, GhAPX
GhCYPH GRWRKY )8 ¥ 3 15 2 ik Kot B 2K ik
pCAMBIA2300 f55 b3k RAEE S 713 B 14
HRAENBHER, BREEETNS, 2R
BESRBEES, Hh¥ GRWRKY %xE T
SMERTCIS R GAR R RE R HARM 5
RB B EMIRTHREMEE, ¥ GRCYP 145}
TP AR R A R OS5 GRWRKY ,{H
B4k GRPIP .GRAPX 3R J %t H8 pCAMBIA2300
{7588 B ARG, 85% LA _L5% GhPIP H)AME R ¥ 68
FAERGHA, BERTHHMER, BRAHS

R 5% ChRAPX Foxit iR 4k pCAMBIA
2300 LR B 257, X W RE 5% GhPIP KSMEL b
FAENBHALERERFEIMEUS MR SR
ARBRREE B AR HHAF X, B PCR AN
SRR A R R R = R 5
% pCAMBIA2300 #H i, ifF 38 20 # 2 AR — B
FRUAZRERE , A 7] B9 2 B X e b B R B 2 i
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Table 4 Callus differentiation, plants regeneration and PCR detection in Jihe713 and Jinmianl4.

mmFr EEARK

A mber of
Cultivars Gene name verage number o

embryogenesis callus

PG EBBASRE BHBHRAMMCE(%) P FEAEER  PCR FREEEKRRE(% )

Differentiation rate of

callus (%)

Average number of  Positive ratio of regenerated

plants by PCR( % )

transformants

GhPIP 74 72.5 69" 79.7

GhAPX 65 69.1 58 82.8

K713 GhCYP 29 50.0"° 21* 76.2
Jihe713 : :

GhWRKY 6 22.2* 4™ 75.0

CK 56 64.4 52 80.8

GhPIP 77 70.6 72* 84.7

] " GhAPX 58 64.4 55 81.8

:&ﬁ GhCYP 30 48.4" 23** 78.2

Jinmianl4
GhWRKY 7 29.2* 4™ 75.0
CK 57 62.6 56 82.1

E:“ * "R P<0.03 KFTERBE; “ »= "Fm P<0.01 KFTFEFBEE

Note: “ * ” means significant difference at P <0.05 level; “ #* ” means very significant difference at P <0.01 level.
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