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Improvement of cotton ( Gossypium hirsutum L. ) fiber quality by

rabbit keratin gene transformation

SHANGGUAN Xiao-Xia, WU Xia, LIANG Yun-Sheng, ZHANG Lin-Shui, LI Yan-E

(Cotton Research Institute, Shanxi Academy of Agricultural Sciences, Yuncheng 044000, China)

Abstract Through Agrobacterium-mediated transformation, a rabbit keratin gene driven by a fiber-specific promoter GAE6-34,

was introduced into upland cotton cultivar “Jihe 713”. PCR analysis and Southern bolt indicate integration of exogenous rabbit

keratin gene into “Jihe 713” genome. The inserted exogenous gene are mono-copies in four of the six cases, and the separation of
g 8 8 g P 1%

transgenic progenies of the four lines follow Mendelian pattern of 3: 1 in the inheritance of one pair of genes. The foreign gene can

be inherited stably through resistance screening by generation. Analyses of fiber quality trait show that the main function of rabbit

keratin gene is enhancement of fiber strength. Fiber strength of all the four transgenic lines increases significantly compared with

the control, with incremental ratio of the three lines surpassing 10% .

Key words Cotton, Transgene, Rabbit keratin gene, Fiber quality

(Received Dec. 10, 2006; accepted March 9, 2007)

RAEKRBEEERETHERE KE M
KEFHER ERUREHXEAERNERRA
F. AFMAELAELR SR ZE A% R
kX EEFHERASPRARAERTSTRAR
RKEXE, HES TEYETRRRNEANEY R
BB AR B 2 R, PR R AR 7 A R MR £ 4
FRESRANEERAMNEEFBR, John 57 A
R g RRERHTHIMRE K PHB &£
BARIE ERESEPTLBHREZAVER
HTMEE(PHB) AT & TR EHRRME. Li
ZUAMARFENSSEESBBEME RN EH
AHEREBHXEE acsA Fl acsB ARG T,

FrkB s EE MRS R K ENRERE —EN
®£H.

HSRAEML, RBELEBE.KE.FRB
LHEHPRBKS. REEF 50~ 100 HAFRBK
4L AR H AL EAMAEAMRXER KAP,
ABRFAARFEN SR ®E AP E ¥ LS
HYEHEASHAFTERORABORE KAP F
AHHMAES, USRI LF % & e i, KRB
R RAEEERE,

1 BRE5H*

1.1 #EYw#E
R BT I 2 b ) D A 1 Bl St A o 3

« EFERBHEARPRE R (863 H3) B H (2004AA212102, 2003AA222050 ) 3¢ Bh

os FRAEE , E-mail ;1ye8270@ 126. com

EEAMRO974~), &, DK, B, kWL, IEATRERERRMAERTHXERDEHNF . E-mail: sgxx@ sibs. ac. en

WA B 39 :2006- 12- 10 #:3% H 1 :2007-03- 09



452 o B A4 AR ¥R 2008

F16%

4 713” (JHT13),
1.2 HERFAHK
WA RI R RIEE 3 F CAE6-3A MR AEA

ERKAPHPER R LEHYEBESHRK
TR, MR KEIAN PCAMBIA2301, & 35S 3

HFEISHFRBEMERICERE npe T K GUS #Ht

HER EHEM L HBTSRTERRRERA

B F CAE6-3A WA EREAE KAP MW ITHEY

ik Pk 14BKT(E 1),

BL EcoRI BamH I HindIl Neol BR

NOS NPTII 358p NOS KAP E6p  35Sp

1 HERRA{HE 4BKT THE
Fig.1 Sketch map of transgenic vector 14BKT

GUS NOS

1.3 EEEBENES

PAS ~7 d MR E T MRRlOR SMEK , R ARF

B S TR
1.4 REERENSTFEYNFEERE
1.4.1 +BEERZHEHAZXR

FIWEN 1% B R RERXREKEERB R
MAEFRER TR A ,7 d JEWEM A X F3F
BERXWRM HEEEN AN FRERAK G
BRI FIRE R BB,
1.4.2 HAL¥RE

BT, REEEEERBEARAL, BRTE
X-gluc ) GUS Zt 5% [ 100 mmol - L™ pH 7. 0 BEAR
Z ¥ .50 mmol + L' K, <Fe(CN), > .50 mmol +
L' K, <Fe(CN), *3H,0 >.10 mmol - L™' EDTA,
0. 1% TritonX-100] H, )X R &K #E B 0. 25 mg-mL ™",
37 CHB 4 h L E,70% Z BB &, WK,
1.4.3 #H%EMA DNAWRRE T, REEEFAE

¥k PCR ¥ 3

Fi4E DNA R B2 % C#R [ 5] #47, PCR R i
5|41k 5'-CACCATTCACCACTTGCTC-3' #1 5'-GTT-
GTTGCTTTGGCTGTTGC-3', ¥ % H B K /N %
340 bp,
1.4.4 Southern %3 5> #f

20 pg DNA A Hind I F1 Xba I B3 4 Py 10 86
37 CRUILER . KBTI Y B Re B 0 A el 3 B BB 7
TR AXREEES RS BICMR6]#HT, &
BT RRE A 25 ng BE AL %M B H K KAP
# PCR ¥, I BE ML 5] 9 45 iC i 7 & ( Primer-a-
Gene Labeling System, Promega) } «-"P-dCTP #7i2
Bt R H Sigma A7), 23 BE 60 T, B
B 2~4h, ERXERBHRRE, E X-ray ¥

RF#TRE e BE.
1.5 REAREAERRRN
WIRARFEER RN T, R BEERREL K
Xt B, AR AR AL B B R B O TS
9 5 HVI900(ICC #7#E) HiA
2 ZR59W
2.1 T, REAKRPRRSIT
MRE 6 AMRFEHEEEKRN 15 8k T, REE
REW BT T GUS AL ESE R PCR KT 4
.8 RAE 1, Ko PCR W 11 kY, GUS &
W) 10 Bk FHE, S fs B A B KAP ) PCR 4% 3l fH 4
F3ik 73.3% ,GUS Kl F1 PCR 610 45 40 6 4%
HE, B2BRTRIPHRER ~2HEFAFAE
BB O EE KAP ) PCR Rl 45 52, 91 5 iE B
BERELBEEATARE D,

®1 T, KEBRAFLEHRMARST T

Tab.1 Analysis of T, transgenic regenerative plants

£ 25 RES PCR ¥ GUS 1
Code Transformant PCR analysis GUS analysis

1 L18-a - -

2 L18-b + +

3 Li18-c - -

4 L18-d + +

5 Li8-e - -

6 L16 + +

7 L12 + +

8 125-a + +

9 125-b + +

10 145-a + +

11 145-b + . +

12 145-¢ - -

13 141-a + +

14 L41-b + +

15 141-c + -

+ RAEYE, - RN, + stands for positive plant; — stands
for negative plant.

1 2 3 4 5 6 7 8 9 101112 1314
- - B

E2 #%4 T,KBEHKK PCR &N
Fig.2 PCR analysis of part T, regenerative plants
B 1 ~12 5 T, %EEFE ;13 K 14BKT K14 Hyies
HEEMB, 1 ~12 are T, regenerative plants; 13 is 14BKT plasmid;
14 is non-transformed plant.
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2.2 H¥EBERIH Southern blot M

BET, RAFHROFEEEBEREH 5,2
B & DNA,Fi Hind ISR, URAEAER
KAP fE 4t # 4T Southern 232, 85 R WA 3. B 3
RN ERAEAEE KAPECSESAMERRA
Hrp, B 3a ik 6 MRED 4N HBENFEA,

1 2 3 k- 4
?-""
g
= &
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B3 T, R4%%EF4EHA Southern blot 4347
Fig.3 Southern blot analysis of T, positive transgenic plants
aBd1~64>%% L18,L16,L12,125 141 145
HEEKR T, AR, k-3 MR,
b1 ~4 5110F% a B 1,4,5,6 5K, ck-NIREHE Mk,
Fig. a, 1 ~6 are positive transgenic plants L18,L16,L12,125,141
and 145; ck- is non-transformed plant;Fig. b, 1 ~4 represent

line1, 4,5, 6 in Fig. a, respectively; ck- is non-transformed plant.

X JUA- B HE D46 A B9 Bk & DNA i Xba 1 B§ 40, 3
FREBIF(ERELE D), E— S NREEE
BB HAENFEA,
2.3 HEARLEERHASRERBESH

B ERBERRA CUS 418 L2 KW, Xt
L18.125 141,145 4 MEEHBEKR T, A 10405
MR TN, EREH(R2)  BAAEHER
RIET, RNBEHEEAFSZR/RN 1 HER
MG A (K] < Xo.0s =3.841) s HE—HRIET
3R Southern Z3z 45 R, ENSM S f B (I SL R 42
RAMEHEBERR P RAENEA, B op T %HE
1 GUS HHEY F R —4 T-DNA L+, A& B HR
B FIKH 35S B F WD, BF DX B A E 0 K %
AREBNHEEYE, HE2HT, RN EREE
Rl GUS HLUL 2 R M L5 R 50, npe T P A
CUS HAMBRBHELEE —ENER, KEE—
BT HERBEERNZRFEEEL W, T
FEAETR A B PP 5 55 — 7 1 A A R 2 B AR e
EURAR N, FUERERERO LT TE
, %R IRE R R IR GUS 41 843 K W 5 A
PGS, TAKR B EE SRS T
5¥%,

%2 TAREEGRT, KREBEIH

Tab.2 Genetic analysis of T, transgenic progenies of different lines

ﬁmf Total ﬁ‘z?umber Km+ f;)f) X CUS+ (;'I';s; X
L8 45 33 73.3 0.007 4(3:1) 30 66.7 1.2518(3:1)
125 38 27 71.0 0.140 3(3:1) 25 65.7 1.263 1(3:1)
141 55 40 72.0 0.054 5(3:1) 39 70.9 0.296 9(3:1)
145 16 13 81.3 0.083 3(3:1) 1 68.8 0.083 3(3:1)

o Kme 3 RIRE RAW B PEHR , GUS+ 4 GUS AL MW B8R s & 77 5 15 X6 01 =6.635,X6.0 =3.841. K+ means the plants test-
ed positive by kanamycin; GUS+ means the plants tested positive by GUS staining. x3 o, =6.635, x2 o5 =3.841.

ANHBENBRREFTD T, {,364832) 33 Mx
fikthte NZ3 ATLIE % KAP £ T, MK,
npt I BN A PR HIK D) 90% L k. Hp 14

AMBRATRYERIL 100% , R B T, X 5 £ H#
BE AR, SR E B 18X 27 5 AR L+ 7T
PARSE #3845 o

B3 T, REAEEMENLAET

Tab.3 Breeding of homozygous lines of T, generation transgenic plants

Km+ % 100% Km+ % 90% ~ Km+ % 90% W F B
®BE BT R AT 3 100% W BT 8 :0k  Tpg /4 Total Km+ Km+ (%)
Line No. of lines Lines no. of Lines no. of 90% ~ Lines no. of Km+ plant

100% Km+ 100% Km+ lower than 90% number

Li8 13 7 6 0 342 334 97.4
125 6 4 1 1 268 258 96.2
141 10 1 6 3 461 424 92.0
145 4 2 0 2 157 142 90.4

#H Km+ B ERBKRM B, Km+ means the plants tested positive by kanamycin.



454 s B A AR 4R 2008

#1648

%4 RERBMATAKRALRAMAMNEGR

Tab.4 Statistic of physical parameters of transgenic cotton fiber

L3 KE BFE 4 3 DR fi
Sample Length( mm) Trimness( % ) Strength (cn-tex ') Micronaire Elongation ratio
L18 28.4£0.230 9 84.8£1.2220 30.2 £0.208 2 4.920.173 2 6.3 £0.057 7
L41 27.4£0.404 1 84.2£0.4359 30.0 £0.986 5 5.10.115 4 6.4+0.208 2
125 27.6 £0.257 1 83.7+0.4359 30.0£0.173 2 4.9:0.1732 6.1+0.208 2
145 27.6£0.230 9 83.2+0.871 8 29.0:1.357 6 5.0+0.2516 6.4+0.200 0
CcK 27.8:0.070 7 82.6£0.848 5 27.0 £0.000 0 4.7 £0.000 0 6.4+0.070 7

2.4 HRAZAEARENFERFERD
BEBRANKFEHEEERT, RAMA %K 3
ABE S, R ARl B 2R AT 2 & T W B A I K 0
#EFT HVI900 (ICC #rME) Rl , 25 R KW, SRR
BT EML 4 M ERERERRFERENAR
FEEMER, HP L18.125.141 %k EAFERE
BERE10% UL, FEKE BFE MKES
MR LB ER, DR EE S B LA R
HEAKHR(£L4)  RARAECEENIEE
ERMW AT B ERNL W,
3 iFig
MEEAREMBEMEEEERRAEA
HESFAIEAMES KB TEHREMNELER
D ER TR EEENELYERERE &5
EMEERBEEAEE, HRERMEVNREN S F
E#H. AMRELRITEAN ST L BRAAEL
EEFABE MG, x5 LR EAT
T Southern XX BAF . RITEN FHL T EMIME K
Z—EFHIBERZ K RE NS EE NEA, &
IR 6 MEEEKR 4 M RAENFA, G
RiBEBEE.
RERRESESARNERER S ERA
BEOEEMNREAREHE LT —EWE W, %
RABAEARESAELBREL Y BER 10% £
HERTERKE BFE. MKESHERTHBE
o MIEAERFRFEHR —EH/KERM ERL
HEEMDEEEEANGARE. ERESER
RYHEAMEDREALNBAERRAEENT
UL ABRS EABERARAERRSED R
RESHEMEELARERFEEFIAHE, XS5EHE
WERHR. TREE-FTEEHEATELE

BHZEARR, 5 — J7 32 R F #5520 5 f & 4
PR o WA S0 IR G MR 2 R B X AR A 4
R B R W 28 B 7 B B O T, X D SRR R
HRRABE. BRNFERATAXNERLKA
KERLBEEA KIS, HAEXHREGRE, &
REAS IR B R B R R AR LA 4 R
BT R RERR,

Biff TEMAFRLALGMAFAAGHEASLR
EARAHEREFALRTEARLL T A HFPH
s, EAME!

B % 3k

(1] RER . KXK, BEL,%. WIERRT%ERRERK
WFY 3547 ()] . i f5 241 ,2005,32(1) :79-85

[2] John M. E., Keller G. Metabolic pathway engineering in
cotton: Biosynthesis of polyhydroxybutyrate in fiber cells
[J]. Proc. Natl. Acad. Sci. USA,1996,93:12768-12773

[3] Li X., Wang X. D., Zhao X. ,et al. Improvement of cot-
ton fiber quality by transforming the acsA and acsB genes
into Gossypium hirsutum L. by means of vacuum infiltration
[J]. Plant Cell Reports,2004,22:691-697

(4] MR, AUW.2XAN, F BERFEAISRREL
#HRLI]. EM7E,2000,27(5) :10-11

[5] LiH. W., LuoJ. H., Hemphill J. K., et al. A rapid and
high yielding DNA miniprep for cotton ( Gossypium spp. )
[J]. Plant Molecular Biology Reporter,2001,19;183a—183e

(6] @A) ,HEFEF.  BRMEHT.//&XE,
RENE ATFREXREHR(E2 R IM] X5
2R, 1992

(7] k@A NEE AER, F HAAROEARRRL
H@mEWIR[I]. MAEFR ,2004,16(2) :72-76



