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 E: AMRABAIHEZ WA LT 10d 9RLBTARZFS, REFEEAEEERFEHEL, 25278,
ARG R AR IR 0 F I E . AR A AR R R T 2R BB AR 4F 5, 424 GenBank F 49
FAL T MR F) B AR E E G LR 1WwSUCI2 = VWSUC27 ¢4 57, % 7T XA EAESEEZEZ G 6 PCR I ¥, VA
RNAplant X7 %, REEECG AR FERERH ARG RNA, #7F 25 RT-PCR. AR AR, 31 MiXRF 2 &
RT-PCR 4R % WSUCI2 MR Fadb e @45 T3 ik, BAEERESHARPHEARIKTH S TIRESHA
R, REAEZFARRKIZFNRF, WSUC27 ¢4 £ A NKF R RAKT VwSUCI2, HAEEKEHER P RE. REE 354
VEIR4)F Z & RT-PCR R 27 WSUC27 AR AEREAERGAR T MB AL, MAEERSHER T HRLRBER 31
AERA ¥, D& FERKELH.
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Differentiated expression of VvSUCI2 and VvSUC27 in
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Abstract: We induced embryogenic calli (EC) and non-embryogenic calli (NEC) from flower filaments of Vitis vinifera L. cv.
Chardonnay about 10 days before full bloom. The callus were sub-cultured, observed and verified by somatic embryo induction. PCR
primers for VvSUCI2 and VvSCU27 were designed according to the corresponding sequences in GenBank. After RNA extraction
with RNAplant for EC and NEC cell lines, we synthesized the 1% strand DNA for semi quantitative RT-PCR, and normalized the
density of the bands against house-keeping gene Actin. The results of 31 cycles semi-quantitative RT-PCR showed that V'vSUCI12
was highly expressed in both EC and NEC, with higher expression intensity in NEC than in EC, but not reached the significant
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level; while the expression of V'vSUC27 was only detected in EC, and the expression level was significantly lower than that of

VvSUC12. We increased the semi-quantitative RT-PCR cycle number to 35 and found that V'vSUC27 gene was weakly expressed

in NEC, in EC the intensity of the band was increased comparing with 31 cycles, and the expression level was higher than that of

NEC. The paper discussed the differential expression of the two sucrose transporters and their relationship with the sucrose in the

tissue culture medium.
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(25+1)CRME AN T3, IR hAL Lkt #
TG 24 60 d, 7R 0E T AR B A s 2 2L AL
X EC 1 NEC 4l 2 A7 7 B ARG %, 484K 2
W (30 dx2) Ja, HUE 3 R4ECEEFE 15 d 5 HIM R
HEATLA T AL FE : 1/3 WAL ¥R )5 11T RNA BIH I
1/3 FAA [ 5 #4747 WV R A 21 [ okt et
HEAT G WA U A S 30 IE 5 1/3 & TR0 ik
SRR BB W, NN BE3REE, BRI 3% ERE,
18 g/L 2 2F 0, 1 g/L B&EE KR, 4.6 g/L (1 H
0.25%I1 Gelrite, MRIFALNFIRA =4, XF 4R
JRPEHEAT A & Sk
1.2 RNA B9#2EL. 4k, R¥ERE M cDNA

RNA ML, 4lifk . [ %% 5% & cDNA & S
MR ARG O ik . SR RNAplant 5 (R 3K E 4
Yr/s AR BUEE Z i A% EC F NEC (0.5 RNA, LU
A% RNase 1) DNase #EAT24LANRE, LIS
JEIT (B%5 UV-1000) I7E 4682 M2 € (ODagoraso
OD»60230), —80CHRAT o K cDNA —&E 5 i) &
(Promega 2~ A, FEE), Xfaifb)E 9 RNA 17/
KA cDNA —85BAR 2, —20° CIRFE4 .
1.3 #F=E RT-PCR N 5ERERIESH

45 GenBank 1% Actin (GenBank Accession
No. AF369524)F1 VvSUC12 (GenBank Accession No.
AF021809) . WwSUC27 (GenBank Accession No.
AF021810) P45 5L K751, %112 % f& RT-PCR
19, SIFSINER 1. 519 H RiESERA YA
G
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#£1 FTE RI-PCR HFEABSIY

Table 1 Primers used in semi-quantitative RT-PCR

Primer name Primer sequence (5'-3")

Actin-F CCCCATGCTATCCTTCG

Actin-R AGGCAGCTCATAGTTCTTCTC
VvSUCI2-F CAGAGTTGACTGCTGATACAGGTGG
VvSUC12-R TTGAGGCAGGGAAGTTACCAAAATG
VvSUC27-F TTCATTGGGGCTGATGCTGA
VvSUC27-R CCAGAGCAAATGGAATGCTG

L PCR 4" 48 H 1% 255 08 M7 1T U Ay Jert DU e A5 40 e
FEMEATIREE , B R AR B IR cDNA 25— 457
Bt 20 1%, JENEME cDNA —HER B 5 5 1E 2k e
PCR #i#z . 762 &8 PCR Z I, JCLIHRE 20 f5 1
WEPE R BE cDNA 55— g B, AR 48 BT 5 1 1Y
YwSUCI2 ., VvSUC27 B:H 5| W) B 45 SRS 500 51 9 1)
i SR BEPEATIR EE RS PCR, ol IEH B =
374, HABSAFAE , $IR51 5 BAR S5 1 ol
W .

WU 1 uL cDNA % — 8k , #£47 RT-PCR.
JZ WAKZ . 2 pL 10xPCR ZZ #h i, 2 uL dNTPs
(2.5 mmol/L), 2 pL primer-F (2.5 pmol/L), 2 pL
primer-B (2.5 umol/L), 1 uL ##, 0.2 pL r7aq i,
*h ddH,O % 20 uL,

PCR LW FEF 4 : 94 CHAEYE 5 min; 94 CAEME
45 s, iR KGRBE 45 s, 72°CHEMH 50 s, 37 MG ; 72°C
FEff 8 min; 4CLRAF. BAIRETE 48°C~55Cik
BB, PCR P=WIEAT 19 S5 W 568 15 FL kR I, LA
B e A il R SO . AR KRS, i Bk
PR FR B R 31 4T 2 & RT-PCR, &4
RN BEE 3 WEE, PCR FEHIUEAT 1% BiigHsE L
FL SRS , 8 FF 4% 775 JS-680c 4 [ Bh%E I AR 43 M A
(BB EERHECA RA R B, IR B AT
Xof LUK 45 R AT 0 B AT, — RO E LUK AR 1Y
IOD f# (Intergrated optical density), H 13K AHXT
Fe kit HA Uk £ A TOD 85 PR JE DR 0 i Dk 45
W 10D fE LA, AR5 X 4 R E T w3 e 22
ST o
14 SHEHEEIEENEARRRGHEE P IER
RingE

YR 4 HL 2 g EC Al NEC, ZERFEE Hhn 5 mL
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80% LTI, T 75°C TR R 10 min,
4000xg LB L 15 min, WEE FER, RIE&H
10 mL 80% L PFEEE I 2 %k, W EWEWR, &I,
FEAZE 25 mL, $EAJJEH4 mL T 75 CHUR 2% X
ZWE, BRI 1 mL EAKEME, H0.45 pm fUFLIE
JEE b i 00 S PTS PR, EE R R 3R

i Waters 600 AU SRR AR AL, iy
Ca %! Shim-pack SCR-101C (300 mmx7.9 mm i.d.)
WEL M, WAl A EZEK, JiiE 0.8 mL/min,
iR 80°C, R410 /R =Tk gy, REUE 32, i
i 10 pLo @ISRl M. BRI A
Sigma 3] R4 0 I FRURT A FORE (0 Bs o 1 26 H 5
ST DU 5 1 5 i

2 EREM
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1:5, JFAEARFERIA —E 7284k, 7E 30 d — IRy 4RAR
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BEAY R (B 1A); T NEC 2B B DR | 25 B
PO, R0 (B 1D). A% EC #
NEC 2 [f & . VIH MFLLFE S Yeim, 768 MEE T

HEAT TS, (14 32 BNl H 2R 4 25 i v 1 20 i
BRI B AT e e, T 7 £ 32 B R B A 11 40 i
ARG A WEEERER], EC IR 5%
¥i—, iR, WMERIE, mTRIENSOE
AT, MM RLE A, AL (& 1B),
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E2 @GR Ok R S AN E SR U € A S )
(240 B o3 T oA [ a2 i it b (B L) FE AR
AR 1Ei% S 37 56 | EC F1 NEC 153325 A AT
FRAE, B3R5 2 UG, BC Bk ok A sUERTIE AL
TEARGEMLIR (B 1C), il IR s 41 230 1A 20 A
WA b, ARES ML, DhdEREECR, 5
X BAE L (B 1F).
2.2 EHEREER WSUCI2. VWwSUC27 ERTERE
MR R G AL PRI ERRIE

BATHALIE 1) VvSUCI2 . YwSUC27 3:H 51411y
Feif iR KRS 5k 54.5°C . 52.5°C (I 2). RAMLE
TERIR JCRLEE , DA Rk B 5 1 cDNA 55— %%
MR, PL31 AMERRSE YvSUCI2 . VvSUC27 Fi
Actin ¥ 51 9%} B2k 2 7 RT-PCR, 4 W IE: 3
WHEE, R BIKEIR A 3A R, 3IRER
IR AT — k45 A 3B fis . MR LG
i, NAREEIR Actin 16 EC F NEC AR R
B LR REAR—B; WSUC27 #E EC HAA Tl
fYFRIK, MFE NEC FRY G vwSUC27 5547,

FR B 38 IE

The observation and verification of embryogenic and non-embryogenic callus of Chardonnay. (A) Embryogenic calli (EC).

E1 SZmMAFARAGHAMBSESES.
Fig. 1

(B) EC stained with Safranin and Fast Green. (C) Somatic embryos were induced from EC on differentiation medium. (D)
Non-embryogenic calli (NEC). (E) NEC stained with Safranin and Fast Green. (F) No somatic embryo was induced from NEC on
differentiation medium.

Journals.im.ac.cn



534 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

April 25,2010 Vol.26 No.4

A

2 VwSUCI2 #1 VvSUC27 PCR &4 H 11K

Fig. 2 The optimization of PCR condition for VvSUCI2 and VvSUC27. (A) VvSUCI2. M: DNA marker; 1-6: the annealing
temperature of VvSUCI2 was 50°C, 50.5°C, 51.7°C, 52.8°C, 54°C and 54.5°C respectively. (B) VvSUC27. M: DNA marker; 1-6: the
annealing temperature of VvSUC27 was 48°C, 49°C, 51°C, 51.5°C, 52°C and 52.5°C respectively.
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Fig. 3  The expression of VvSUCI2 and VvSUC27 in
Chardonnay EC and NEC compared with semi-quantitative
RT-PCR. (A) The semi-quantitative RT-PCR of V'vSUCI2 and
VvSUC27 in Chardonnay EC and NEC. (B) The normalized
expression level of VvSUCI2 and VvSUC27 with house keeping
gene Actin. The cDNAs concentration of EC and NEC was
adjusted to similar concentrations before applied for semi
qRT-PCR temples.

WSUCI2 W3k EC fl NEC " #k W & & T
ywSUC27, Hife NEC "Rk &S+ EC, HE:
T AT B Gk 22 5 OF R B B W KF o T 31
AR E 5 PCR 453K &I vvSUC27 B KR
NEC iRk, SOKIEIRECEE & & 35 MEM ik —
AIGAE, HIKEEH R T NEC K5ORS 407,
M7E EC WY ISR EERS 31 MG A Jir 5 fm
(anE 4).
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Fig. 4 The expression of VvSUC27 in EC and NEC compared
with 35 cycles semi-quantitative RT-PCR. (A) The
semi-quantitative RT-PCR of VvSUC27 in Chardonnay EC and
NEC. (B) The normalized expression level of VvSUC27 with
house keeping gene Actin. The cDNA concentration of EC and
NEC was adjusted to similar concentrations before applied for
semi qRT-PCR temples.
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NEC. 5 mwSUCI12 Mk, »WSUC27 HA X HEH &
(R RE 0, X EC O AR A R o, A
TSI L 20 Y SR A ST X 2 B T EC Al NEC Hh
HBEEIZ B RIA N 22 5, T2 i T A 40 i
AT AN ] il e A0 R P R 25 S A

* 2 MHFMEMUERGEAPEEE. RE. BED
B8

Table 2 Contents of glucose, fructose and sucrose in EC
and NEC

Callus Glucose Fructose Sucrose
(g/100 gFW)  (g/100 gFW)  (g/100 gFW)
EC 7.09 1.08 4.46
NEC 4.89 1.19 2.06
3 Wi

EC Hl NEC J& M [F]— 21 LU 534k J5 T2 1 A []
ZREVEM A TR AR, H vwSuCci2 1 vwSuC27
ZRBIRMPGER R, HETHAERL . XHAEH
FIRMY, T RE A 20X TR A IR AN A 22 S 1A
(1 S BRI R I 2, [ B nl R G 7 LAl s 6 42 2 1
WAFE—E ST . HRIEXT RO i 3 J2f, 1]
WY R s PR Sy 2 28, —KHE SR
PR35 fiE 11 (High affinity low capacity, HALC),
73— R BAR R A/ = 5% 26871 (Low affinity high
capacity, LAHC)!'®, Fi AMAFFE45 5%, HALC
TR 32 B 1 90 T TR 1 ) B S ke RN [l AR K
P B A2 3 A e AR A 2 20 ) REAE, LAHC
RN 15 2R A X REAR I SR RN O s — 2, (H
FETEREVR BE i 20 B TR s pEpE Y e is . e &
BSE W E SR, mEAS KRz
HEME, fEUCE AR/ FRFEEH, £RESS
TR A R e

L) v %) e e i B ) eR — A B DR R T
iy, Forh IR T I RS 8 AR P R R R 9
Wb, Hod 7 ANgES R DhREr E E RN A
MR AL 3 S T TN 4 A ERE 5538 28 4 0,
HH5E En #4350 vwSUCI . vvSUCI2 Fl VwSUC27,
) A A T 40 M S5 A A -] [ § s A A
(Sucrose-H" symporters), H.71 ywSUC11 F1 VwSUC12
FE &35 7 SR A A R S R AR AL

GenBank J# 115 B v Hl, wSUCI2 55 14 4+
MIBANET, MTHAESEFAR 1S Ek
WSUC27 t 5 4 AHMF R 3 AN, Hj @k
SENL H FTIRASTE AE o 3K 9> 35 AT 1) 7 o 0 A2 3 5
% ) mRNA SCJE K B, VWSUCI2 (GenBank
Accession No. AF021809) mRNA /414K 2130 bp,
gl 612 NEIEMR; VvSUC27 (GenBank Accession
No. AF021810) HJ mRNA JF¥#%6 , 4K 1925 bp,
ity 505 DEILRR , EATEREA 12 DB A5k,
FEAS B EAE M R 2 20 DNEIERRLL R, B 4s
Fa 3 22 () H 6 1 SR K S R 7 S B B2, VvSUCT2 #
IS 6 R 7 B BRI SE K P8 X e vwSUC27
% 51 NEFER, vvSUCI2 WITERERE 15 Ky N
1.36 mmol/L, J&TF HALC KA sk i2 I, 7
R e BB S 5 R s M AR R gt
M VvSUC27 M52 Ky M 8.0~10.5 mmol/L,
J& T LAHC Bz i H , RARCR A E i is 5e 77,
FE e S DR R B vpees b W 1) 7 328 B8 ) 2 B 1) 41 1k
BT R OE K I VN & ik TIOE S F I e
K 8] vwSsUuCI2 Wik PO AREFIEE R R BL
YvSUCI2 7 7 %6 1 R I i 0 20 2 bt A7 3R
Ko WSUC27 5IFEMIETEA K, FEAR AN SRS
e BAFMMRAPEARENRIEL, MTEZET T
) ek AR R AR O A A A R 0 41 SRR R
WA LERN A LA RS, ENAMERE
Jei 0 S ELA WA A R A5, OB U ORI T
R RR, XA RER R T N AEAR SR
H HRIL YwSUCT2 3% B 26 FVE MRS 12 BE ) i 1
Wi s B R By Rk, MR R A i is
YvSUC27 W BRI ik AR B 1y 5 A, (R
Shy A R A 0 2 R AR IR 1 2 AR RE S AE
3% R B IR I OB A R PR T A R

FEME LA . AR AR AN AR A 1k
TS PR IR P R A RRIE ,  E T
(9 3 AN FERE % i B A AR T o T 20 M B AR I
B TR A KRR B T BOREUR L R AL b B
WRBEEMNESS TP, DAEDRF b RA T
AR AT 2B, 200 mmol/L B REMEHR B T 1A 41
RO IR ) A 23R e, T B g R SR 19 REOM U R R 2 il
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VRN MR A TE 32 B I 22, BRI, Bl
Wk AR AV S5 SR AR E e R, J
fRTE R — P RERE R L, B TR A0 A RE
S AN LR (Invertase), HEAL B 3% 3 A 1Y) REAH
Ree fire o 70 2 R ROME P o T BB b ) PR G S 7R
FLHEAT W SCRTAR R 15 545 5, DR I B Wl 32 2 1
(18 2% 38 X6 AN TR) A 45 AL 2 0 A K b ke 25 T S B R
X TN A Al 42 b 28 R e 45 A 2 R A Bk o
13 L ZUN B RL TR A [] A B R 3L S0 06 P B 4
AR T IR, R A 3 DR 4 T Y B i
HAKETREZ A 59 AP B 5w R 1 SR 32 R
A 5 A (WHTI-5), HRBIKVIEARFWHLSE
b fAfE 2 R, DI SE A R S BT R A RN
FHEL, Conde SFPHMBFIELEREM , BiaRHE P
) W Ve R A% I B 1 JST B0 A R I 3 05 P T T X
VVHTLHEATIRT, o A A & A PoHT L 35k
111 A F5 1) b 8 2 B 2 B G RS AR SR R A
R e N o T AR IE X 4 EC A NEC
Hh BUWE G E B I FRARTT RIS, ARG S 56 45

2 IR EC I NEC XA RIS 5 1 mi iz, LA
T Xt AN [l e 5 (R LT, DT Sy 8 8 i 15 285 R ik
P EC Mif AR IS %
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