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Relationship between Qutathione S Tranderase Activity o Redorer Anthers and

Pollen Fertility o F Hybrid in Upland Cotton

ZHU YurGQo WANG XueDe ZHAO R=-Ou NI Xi- Yuan

( Department o Agronomy , Zhgiang University , Hangzhou, Zhgiang 310029 , China)

Abgract “ Zheda Srong Resorer” , atransgenic redorer developed by tranderring Qutathione S Tranderase ( GST) gene
into a resorer DES HAR277 , had overcome the defect of weak redorahility in redorers to cytoplasric mde gerility. When
this transgenic restorer was used as a mdle parent and crossed with femdle gerile lines, its hybrids (F;) had stronger pollen
fertility and recorded high heteross. Further gudy indicated that the GST activity in the anther of the transgenic regorer
and its hybrids were higher obvioudy than thet in the recipient redorer a the gage of gporogernous cell divison, microgore
melos s and pollen meturation. There was a highly sgnificant relationship between the percentage of viable pollens and the
GST activity in the anther of F, hybrid a microgpore meios s phase and pollen meturaion phase , which corfirmed that GST
over expresson in anther could enhance pollen fertility of R hybrid in upland cotton.
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HAR77 F, , Tablel Comparison o regorability of transgenic resorer
GsT with recipient resorer
BECKMAN DU640 , 1- -2 .4
(1-chloro-2 , 4 dinitrobenzene ,CDNB) Combiretions . Viable Vingnz
(Qutathione- SH , GSH) dgma pollens p‘()%)
DES HAMS277 x
1.2 DES HAMS277 x Zheda Srong Redorer 211 2% 030
1.2.1 GST 1A x
Zhong 12 A x Zheda grong redorer 2659 2481 943
6:00 7:00, “ A x
., « DES HAR277" 5 Keng A x Zheck Srorg Restorer 2977 2745 9221
(F) DES HAMS277 x DES HAF277 2599 1675  64.45
! ' 12A x DES HAR277
3 Ztong 12 A x DES HARZT? 2914 1913  65.65
A x DES HAR277
19 , , 10 nL Karg A x DES HAF277 2789 1847  66.22
[0.1 nmol/L TrisHA pH 7.8 0.5 (P
mmol /L EDTA 0.5 mnol /L 1% Q’"““::ggggora 2837.67 250133 OL 32
(VP ] , 4 2000 % g 10 Mean DES HAF277 (CK) 2767.33  1811.67 65.47
mn, , 12000 x g 10 min, Combinations with DES HAF277
GST F,.- CK - - 25.85 " *
1.2.2 GST
CDNB ,  Habig ' GST 2.2 GST
:30ML ,0.9 mL
3.3 mol/L GSH,1.97 mL 100 mnol /L 2 , ,
(pH 6.5) 100ML 30 mmol/L CDNB ( “ " “ DESHAR277”
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GST , F GST

“ ! 0.1626  0.0936W mol /min-
GST , 0. 2929 0. 1899 gFwW, ( 0. 1061

H ol /min-g FW, (0.141prmol/  ppol/min-g FW) 1.53  0.88 3

mng W) 208 1.35 “ DESHAR277” ,
GsT , 0.1731  0.0991H rol/ o« " = GsT
mn'g FVV, (0 1089“ erI/mn g “ DESHAR7T" F
Y 15 09 2 : GST 30.37% 74.17 %
ST ’ 99. 68 %, ,
L 3
29.48% 69.21% 91.62 %, “ " E ot
1
“ DESHAR277" F ,
" Y DESHAR277" ost
“ DESHAR277" , 2 8 ’
3 3
“ ” gﬂ , Fl GST
Table3  Comparison o GST activity in the anthers of F;
, hybrid from produced by transgenic restorer with recipient restorer
2 GST csT
Table2  Comparison o GST activity in the anthers o {4 ol in- g FW)

transgenic resorer with recipient restorer GST activities of anthers &

GsT different developmenta sages
GST activitiesof anthers at different

developmenta stages (4 mol /min- g FW)

Gombination
rogerous Microgore  Rollen
Redorer ] Rollen o o
Sporogerous - Microgpore meturation cdl divison meoss meturaion
cdl divison meios s < tage tage tage
dage dage e
DES HAMSZTT 0.1377 0.283 0.1867
. 141 . 292 . 1 - g g
Zheda Srong Redorer 0 0.2929 0189 DES HAMS277 x Zheda Srong Regorer
DES HAR277(CK) 0. 1089 0.1731 0. 0991 12A x
CK (%) Zrondl2 A x Srong Redo 0. 1378 0.2832 0.1868
. - - ng Zheda Srong rer
Increase on CK 29.48 69. 21 91. 62
A x
0.1385 0.2834 0.1871
2.3 F Kang A % Zheda Srong Restorer
GST DES HAMS277 x DES HAR277 0. 1059 0.1625 0.0934
12A x DES HAR277
“ ” 0. 106 0.1626 0.0935
Zrong12 A x DES HAR277
“ DESHAR277” 3 DES A x DES HAR277
0. 1064 0.1627 0.0938
HAMS277 12A A , 6 Kang A X DES HAR277
R GST (F)
Combinations(F;) with Zheda 0.138 0.2832 0.1869
’ Fl $T
Srong Redorer
. ? DES HAR277 (CK)
F GST MeaN gympinations(CK) with 0. 1061 0.1626 0.0936
0.2832  0.1869M nol/min- g DES PAF277
F,  CK (%)
FW, ( 0. 1384 ol / . o« 20.07°° 74177 "99.68° "
. « " increases over
mng FW) 205 1.35 DES HAR277 '
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