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Abstract In silencing gene is helpful to study the function of gene in the adversity stress. A length of 650 bp of silencing gene
fragment was determined by analyzing the silent sites of GhBES1 gene and designed the specific primer, specifically obtained the
650 bp gene fragment from cotton “XLZ17” (Gossypium hirsutum) by using PCR cloned technique. After Kpn /and Xba / digestion,
the recombinant vector pTRV-GhBES1 was obtained by connection with pTRV-RNA2 plasmid and transformed into Agrobacterium
tumefaciens (GV3101). Then the Agrobacterium strain GV3101 infected the cotton seedlings with drought stress. The result showed
that the proline and soluble sugar in cotton seedlings with silenced GhBES1 gene dramatically decreased by 50.47% and 39.51%,
respectively, compared with the pTRV-00. In contrast, the malondialdehyde (MDA) content increased by 1.84 times. Furthermore,
the quantities of chlorophyll a, chlorophyll b, carotenoids, glycinebetaine and water content in silenced GhBES1 seedlings also
declined to some extent. To conclude, the physiology and biochemistry of cotton seedlings that was treated with drought stress
expressed further decreased after GhBES1 gene was silenced by using VIGS technique, the study indicated that GhBES1 gene
probably had a closed relationship with drought resistance of cotton seedlings

Keywords Cotton (Gossypium hirsutum), Drought stress, Virus-induced gene silencing (VIGS), Physiological and biochemical
assay, Gene expression
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FIASFI S ) (YR R A AT 1 —, 2010) DA LA 7T R TE
PIFLRENLH], SEEARERIPTRE, X TR AR e
NI R A B

TR 2 4 Fig (Brassinosteroid, BR) & K FL—
PSR G YUY ARV E . AR
F B BR AT DAFEARAE Y AE AR bl 0 2 (e 9 5%
45 2011). EEh(RI4FE, 2013)F0 IR (= oA
1, 2007) & A4 % - 72 BR {5 5 il %, GhBESL
i) BESL R & — M EZ M E SRR T, KR
111 BIN2 {15 BES1 & H £ R0/ nT LAdk N 4H
FAZ T B R 4 A P P R SR 1A B TR F) R0 (He et
al, 2005). PHit7r#r GhBESL 3l () Th g B30 N
HE, RFFCRAMREEE E SRR IUERB AR X
GhBES1 F: (K ) Dhse AT 1415 (5T .

i B 15 5 09 2 A U BR (Virus-induced gene
silencing, VIGS)s& 51l JLAF K I i 5% Ja 7K P 1
—FEREFE TR AR, e A — B E
275 B R A NIRRT 1 (GV3101) 2 At 5l
ECAE PR N R VEFE R R DUBR R A AR S, T id
A B P BRI T FE AR R R AR S ke A3 AT TR 1) T
fiE(Burch-Smith et al, 2004) . ZF AR 5L 405 A
AR LB A T 0 R ks B SRR S (R A,
2014). 4 HT A T AR5 R A U R D) s 56
WEAIIRIE (Gao et al., 2011). ASZEGETT VIGS HA
DUBRMRAE BB - 17 54 GhBESL £, HF 7
PEG6000 f&fll T Ml RIS HYi . MDA &
KEUERMZRSENENL, NiEE—DRIF
GhBESL )T REFR AL IR MK -

1 &R 550
1.1 EH# K pTRV-GhBES1 [z

IRAE DU TV A7 55 7 B 15 2 A A€ GhBES1 & [A]
()T Fr BEA 650 bp, LARRAEHTBE L 17 51 B
PRI cCDNA SRR, BT HRE S 1 51 9 3 Je it
AT ER R AL F vk (] 1A), 7E 650 bp A= 47 B, §7
=R pTRV-RNA2 #4453 A AT XY (Kpn T
Al Xba I)JE, #ATREI. EE. HBIALRZS AR
T GV3101) (Kl 1B); il 7 % 5 H FH M e b

1.2 GhCLA1L 1 GhBES1 & F IR B2 HA6 3
FIXT T2 % pTRV-00, pTRV-GhBES1 ## k1)
GhBES1 {3k & R pTRV-00 fEHkH 21% (K1 2), H
LR BAREAETE Y GhBESL JERTER K. 7E PEG6000
BT bE 2445, p TRV-00 1 pTRV-GhBES1 fi#k
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pTRV-GhBES1 = 41 fi %) Kpn I A1 EcoR 1 W1 % 52
Figure 1 The amplification and digestion identification of
pTRV-GhBES1

Note: M: DL 2000 Marker; A: 1~2: The amplification of
pTRV-GhBES1; B: 1: Identification of recombined plasmid
pTRV-GhBESL1 digested by Kpn I and EcoR |

FIRERFA B HEAN THE TR e SRR RIAE
1] 2.41 A1 3.4 15 . AT F e F it GhBESL 314

7 —_
= 61
=]
2 54
2 44
rzl S
58 3- [ |
#2159
= E 1.0
E e 05 r_'_j
00 T T T
-00 g\ v £0
Pt N- BE

P 2 PLER GhBESL XfAfErt o' GhBESL [ IA R
Figure 2 Effect of silenced GhBES1 on expression of GhBES1
in the cotton
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TEIR TV PERE & & R F% 1 39.51%.
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Figure 3 Effect of silenced GhBES1 on the change of water
content and soluble sugar content in leaves of cotton
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Figure 4 Effect of silenced GhBES1 on chlorophyll content in cotton
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Figure 5 Effect of silenced GhBES1 on MDA content in cotton
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Figure 6 Effect of silenced GhBES1 on proline and betaine
content in cotton
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HU(Chung et al., 2004). #&7=/}>(Chen et al., 2004)%,
FIEE N BoH thkiE 7R VIGS AR X M fE4)
GhCPS %[l [ 1702k (Gao et al., 2011). A S22 IR 1K)
JEEMSE AN L EE, H VIGS HARUTER
GhBES1 (M, XfHELH R DIREdAT T HIPHER .
SES AR NI MR AE AN B S & pTRV-GhBESL 1)
AR 35d J5, FEEILE RNA J5 5 cDNA,
fi Real time-PCR ¥l GhBES1 £ [N FK AR, Y
AR pTRV-00 1) 21%, F M GhBES1 F:[Al 7T ER
PR R (VIGS) & L KT, Ja4:(E PEG6000 # 4+ 5 flr
IE R E AR AR AR AHE I L R () Dy R

T EE FHE A EK R BB, HEFE
TEPRN KR, R T BRI I, BRI
FALRG AT 7R E . Anjum &5 AR5 R B SCE
REAETFEIET, WREANEBR)AFEN I T3¢
T SR B AR S K R R R AN A A MRS
(Anju et al ., 2011). H BR 155 ## GhBES1
Zuhin ) BESY A & AHYB it —F P IEAS 5
+, HEYEZ BT BB a0 T LS S %
)22 2 HRAE AP I Bt (Krishina, 2003). 5 A
RiE GhBES1 #ifidi) BES1 & BR {55 iE Mk & —
FREFEMEFE T, KRBT BIN2 {EfF BESL
| A 2R A IS AT LLHE NG A% B AR 4
IR FIFE R R IE (He et al., 2005). X 5FA]
SEES Oy M BRAR T AR A BT B A — i, BPUTER
GhBESL AHAFAAE 1 I35 A 4 o2 Ui 15 B R FH ]
RIS A PR T 50.74%F1 39.51%. i
F B GhBES1 £ F R I g 2 5 A= i (L HLE T FAH
RHE ) RIL

TS 8 T AT DA B0 M AR IR AR 1l 4
o, Y R (MDA) A2 S Bl ) 4 i 453 45 7 2
(PE B R bR 2 —. B MESE N (2011) A 7238 B+
B IhiaANFEREE I TR R SR AT
MASUTER GhBESL [IREAE T Y MDA & EAHXN T2
AR, X —o it —P Ui GhBESL 2
CRITEAE PR AE T 7 e I B AR . AR S50
FL T UUER GhBESL 2 [FIX AR AL IF1 % A 1E F 52,
SRR, WA STAMILE, HaRREEK
MR E R (M 485 alb) B A BZE, XA
IR AT REFR B GhBESL [ 1R 1A 51L& 1EH

b BR T LA S PR 0 5T K R 4R
1, F—PH5 BR & EEY PR L 2
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JCNEE. ARFFFFIH VIGS BRI GhBESL %
K, 4T SR UTER GhBESL 3[Rl [ M A6 1 AH X 2%
SRR B, R, VA PERE bl 2%
RO BEHA 2R, AR SRR (MDA &5
B)H RN, W GhBESL % [H ) FIA R 7T ik
SRS AL G k. RV T GhBESL W]
RERARAE I HT T T R I E FA) — R 145
Rt yit—L i B BR {5 Sl B R A T B IR

IR STk
3.1 SKBAHRE
3.1.1 JTBRAT I LI b 2

SIS P I RORRAE Bk 5 17 5 Fr- iAol
BHEBR 2 BRI S A I 24t . Bhaderf i
PR K/ —E IR AERN 7, ) 70% LB 58 1 min,
VBRI 3~4 IR 15%3d FALEIR AN 5 h, 7519
K 3~4 UK, FEFPEIE A MS FiREE R, HEATC
W TR, 10 d JRITIRE DGR PIR, SRR R AL
42 Hoagland & IRIBIOR &AL, REAM
SKE A, 2011) R AREE IR R =R, DL IR AE
4RI

3.1.2 A B AL 5B MR AL T AL

s E s, 255 10~15 d I, 735 pTRV-CA
L1 HR{E4liifg 1~2 B REa MR IS, R4 45
THAST pTRV-CALL HIMR{E4 i A 25/30=83.3
4%, FIWPIERKDI. 553 35 d I, H 2.5%f%) PE
G6000 AT FWpia b 24 h J5, 43 HERFE, il
BT-80CUKHH, LA )E8A5 .

3.2 VIGS EARMAKHIME 55

T #57 VIGS 1R &1 pTRV (pTRV-RNAL F
PTRV-RNA2)# A& 5454 CALL JE PR (1975 85 21 44 £h
Hh [ O KA . M CLAL (Cloroplastos
alterados 1, CLAL)Zif% 1t S A B KE-5-1 R & 1%,
lif (1-deoxyxylulose 5-phosphate synthase), < 5 -4
IR EERE, HIbBER bR, et
I R U BR S fE AR i SR I HH OGS FRE IR (Gao et
al., 2011), A5G LLHIEERAER VIGS 14 R AR
5 EHETr

VIGS HAHFHARM M : 4% GHBESL T
Bt a5 R R R e S 4, Ll CDNA At
W4T RT-PCR §73, 17 ¥ F1 PTRV-RNA2
FAR A B AT EE DI (Kpn T #1 Xba 1 ))&, #E47 [9]
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W B (RS NEITE GV3101); il
J7 45 58 W B T B

VIGS H H # & % b K B GV3101 :
PTRV-RNAL1 . pTRV-RNA2 . pTRV-CLAL .
PTRV-GhBESL1 73 il # A A AT B GV3101.

VIGS HHBARVER AL P IR {3
BRiFF 36~48h J5, PRILHEEES 7 mL LB Bk
(LB+50 pg/mL RIABEFR+50 pg/mL K KER),
28°C. 200 r/min R EEFE; K FEEIEFT 50 mL
YEB 8% 7 % (YEB+20 pmol/L Z Bt T 7 i +50
pg/mL RABEEFHE+50 pg/mL PKKFEZ+100 pmol/L
MES), 28°C. 200 r/min i %7 £57%, OD600=1.5;
FRACI & 7 OD600=0.6 /& 47 1, K E T L
S0, 4000 r/min, 2.0 8 min, F_LIEW, &7
JUIRDTHE B AA T TR et b s FH A (YEB+200
pmol/L Z kT &l +10 pumol/L MES+10 umol/L
MgCI2) &% 7K 2 0D600=1.5; * pTRV-RNAL 7
5 pTRV-RNA2. pTRV-CLA1. pTRV-GhBESL1 1]
BIFREATURS, BET=I 3 hy MEYm
PR, BRI BIEST 2 FEnE, R RS
10mL A4, #2430 %, 3IELR.

3.3 AEALFRFR I B
3.3.1 Gh CLA1L #1 GhBES1 X ¥R 8 fAar il
FRAEAETE S 58 10 d Z247, ML EEF)] pTRV-CLA1
PIACER T LA S, 49T 35 d Ja X Eont i
(PTRV-00)F1 5256 41 (pTRV- GhBESL)KAEH 155 2
A, RECHE RNA, #8555 cDNA, 1
1611 18s NS IR, GhBESL F1 Gh18s 73 Hil ¥ it
Pt E & PCR IR 51 HIH (R 1),

# 1 GhBES1 fINZFEH Ghiss #1575 51
Tablel Primer sequences of GhBES1and reference genes Gh18s

SIA4 B 517 51(5-3)

The name of primer Sequences of primer (5'-3")
Gh18s-F CAACTTGCGTTCAAAGACTCG
ATGGTT

Gh18s-R CAAGGAATCGAA
ACGAAAGAAGG

GhBES1-F GGGGTACCATGACGTCAGGGA
CGAGAATGCC

GhBES1-R GGAATTCCAGGAAAGGCGGG
TGAGCATG

S 9O6E B PCR Z A7 A ROX K Platinum
SYBR Green qPCR SuperMix-UDG (Z£[H Invitrogen

Copyright © 2016 BioPublisher

AR)RFE V317 . RT-PCR NS HN: 94°C
15s; 94°C 30s; 59°C 30s; 72°C 45's; 40 cycles;

72°C 2min. %] ABIPRISM 7500 si %€ & PCR 1%
4T RT-PCR JAsill, #idiRH 2-AACtIEHAT 40T

332 MBERSTEMNE

SRR 35d 5, A 2.5%(1 PEG6 000 15
i 24 h, 4 HIEL pTRV-00 F1 pTRV-GhBES1 #§4¢
WIS e, MR R ab. MMSEER
MRS bREGE, BRTESRONEHET, X
IR H K E AR, 2013).

3.3.3 EKERN E
AR A b, SR G 43 Sl R AR 7K R
BTk (W, 2020) % HAHXT 7K & B HEAT I AE o

3.3.4 A =EE(MDA) S B 1l &

S Ly B7 il P B L AW il = 23 7 R Ve e
MDA & & (T ¥, 2008); HL AR 1 i HE 5%
(Wt 2010).

335 BEWR S ERNE

A PR TTVENR] b, SRR S 4l R A e = i i £
1A 5E Pro & & (Wit e, 2010); R B e g s Ay
T RES T (W, 2010); H5 I #2000 E B Ems &
(Wi, 2010).

3.4 Giitor it
FAN LIS AT BT 3 IR, S0 HE i A 3
5 /E BN GraphPad Prism 5 % AL FE 4347

1 Tk

LR TR S S 1R IR o A
W55 7T ERK BT S SEHE, KEFER TSR
Bt R EIRNEL.

i
AHEFUH E K AR A S - R S R e
RTH (U1303282) % Bl
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