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HICENE S B EEE E cDNA S B R RIEDH

EWH, A

d#, £ E &

(TRRE £, TR )1 750020

B BT L TR R AR S ok W A E R A R B A B (Susy) & F X A3 %3t 3]
Wy, 347 Lb Susy KB FR 6 LE, FHRBERTHBEZFRAF A A RACER KT AR A
¥ . KRG LbSusy B A4 F45 8, Fl 8 A A Real-time PCR #& M Susy & B £ M A0 R B 4141
BEPHEREE, BREAW .2 RT-PCR ¥ 3F2 K EH 2926 bp 69 A B K &, £ %35 pGM-T
Easy &4k P, 4 % # Lb Susy(GenBank:KC907702), #-$ & LBF 5] 5 &5 BB RE EHBEL
AR B B AR T 5 B R A 100%~84%, i A PSORT MR 4% & 4 i % A5 547 & 9, Lb Susy
S AR A R E G R R T & 44k, Real-time PCR £k 547 8 7,Lb Susy £ B AHM i %

PRIAF RS, AR T RE KPR,

SRERER) AT 5 AR5 I 5 DN Ve e s Rk

hE4SFES:S567. 119

T B MAC (Lycium barbarum L) JBFnRHCIE 24
AETERER, EE A TR XM TR E. A%
o H R A (B DL T B T Rk B T B A A AR O HE .
AR 2E X R T RO BT 3R B, B AR 4t Hh B2 A b
FEIF EIGEA B Z Zhak sk, b 2R R s 57, e,
buxE, U R NS E R, R R A EER
@255, ZH R H FEEER ST . A B (Su-
crose synthase;Susy E. C. 2. 4. 1. 1 3) 28 Qi )
KRG, R B R R oy R RIS
J AR AR A8 A TREWE 2 A 25 R AR BT, ZEAE 4 04 5 S5
FFEAEFHASEAERNE XL, Susy RN E K7
JREX BT E S R I S AR B T ST R
H T XF Susy ZER R IAAR B BB Z, AR
R, Susy FH B 33K 32 SMEME 739845, B 45 FE AR
SR RN A B A 2R

YE Ry —Fh AR (9 25 2 9 R AR W, 0 e SR S v REME
TR AR RO S PO MW ) R X SR S R EE AR
. BRI R, RO AR G B 5 A AT SR 52
W B2 B R , BN & A AE A AT SR ALY
FEREACB PR R R 1B B A LA AL
Susy FERPFFRMIRIE . &5 R H RT-PCR J RACE
Tk, B IR FLRE T M AT E M A B 5 X (Lo Susy , Gen-

E— BN EWHEA74) , 4, 3 X, AL BN FHY
BB TR T4, Email:Lijuanwang279@hotmail. com.
BEE&HBR:BE g AHF ALK 57 8 (31060043,

rFE HHA:2013—05—16

SCERFRINAG A XEHHE:1001—0009(2013)21—0105—05

Bank % 35 KC907702) cDNA 51, 3:3f H #4776 A
[FZHEA B P RIBHAT T 4007, A 4 J5 #E— 2D B
FE REREARIAIL 1 A0 A 2 R T2 ) T B R R M AT 5 TR
BE5E FEA

1 MR ExR*®

L1 K5ahk

BEH R TR 1 SR T T B RAB 2R 2
AR H , F 2011 45 8 A, 168 5 a AEMIFT LA, A
FERRAR 6 4 2% T [ SR A7 0 LU A SR 58, BURE IS TR
TR, —7T0CRAEHT RNA 211,

F#H RNA 12 BUR 7] & TOP10 B 3% 25 40 B g
ARREIPDACA £, pOMUT Easy SRR A S5W0 H
FARAE AR A FR/A ] s Revert Aid™ First Strand cDNA
Synthesis Kit I F| Fermentas 2 &) ; SMARTer ™ RACE
¢DNA Amplification Kit, RNase H, J ki /N $2 i 7 & .
TdT,LA Tag DNA R4 . Tag DNA R4 .PCR =)
afifl iR & ANTP g 5 Takara 24 &) ; H B w00 ¥4 E™
Sbral. ST RigA TAY TERARAR S K.
L2 Bk
.21 & RNA fJ#2BU K cDNA % 1 8809 & R %18
FEA RNA $2 500 & 368 45 9 225K, BRER 0. 01 g MAd
RAEIR LS RNA, BUE RNA 3 wl, M RevertAid™
First Strand ¢cDNA Synthesis Kit &7 & 8 {8 FI 580, L
Oligo-dT Jy5 | ¥ S e %l £ <DNA 55 1 4%,

1.2.2 Lb Susy ZEHNAESFXE T2 FFH Dnaman 6.0
B B A YIFY Susy R B SF X B2 H R T
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), 51, EUESIY SUSY-1F.57-CATTTC-
CCAAACCAACCCTCA-3’, Fi#5| 4 SUSY-1R.5’ -
CCTCAACAACAGTCAGACCG-3’, Dk 1.2.1 RiEFik
51 cDNA gtz ,SUSY-1F . SUSY-1R 45 |4 PCR ¥4
MRS Susy FEH B PRSE R B, RN 454 R - 94°C FilAR 1
3 min; 94°C AR 30 s,57°CiB k 30 s,72°C #EAH 50 s,35 4
P& ;72°C M 10 min, PCR 7=y 25 B Tk A I f5 [ i 4k
f6IFiE T pGM-T Easy FLlEEK, L K IHFHE G 12
BE A Bk BilgA: TAYA RAFRWF .

1.2.3 5’RACE 3REU Lb Susy £H 57K  KIEIRE
HIFIFE Susy cDNA [R5 B BB H RT3, &1t 57
RACE %% 5 ¥ 3| % SUSY5-1: 5’ - CGTCGATAT-
TATCTCGATTACCCAT-3” #l SUSY5-2: 5’ - GAGGT-
TCTTCTTGGGATCAGGCCTAG -3 ,%: i SMARTer ™
RACE ¢DNA Amplification Kit (5B, 547354 5 . m
B 5’ RACE ¥ 14, #% M 1.2.2 T i 75 gk M, 58
R T

1.2.4 3’RACE 3REU Lb Susy £H 37K  KIEIRE
HIFIFE Susy cDNA R 5F B BE % H R F 31, &1t 37
RACE #5814 1.SUSY3-1.:5’-GGTGCGTTGGGC-
CTCTTCTATCATTG -3’ #18|4 2.SUSY3-2:5"-GGGT-
GGAAATGAAGATCACATTG -3, #% i SMARTer™
RACE ¢DNA Amplification Kit #8845 () B3R |2 5% 5 #l
#HATHF PCR RN, RN ARR PR E R 2 pL, 5 1 58
PCR B K iR B 61°C, 55 2 % PCR B KR E ¥ A
55°C, ¥R 50 s, & HR 1. 2.2 T ) 7 vk TR, 5
R

1.2.5 Lb Susy EHEKMPFES PCR Bk KikE
) Lb Susy {55F K BF5) . Lb Susy 5° K I#FFIH Lb Susy
3R EFNHATEHE S Lb Susy FEH 4K DNA F
G, ARGEBHERF SRS Y HEAAD Susy R 2K
cDNAC #5514 SUSY2F .5’ -AATACTCGAGCGGAGAT-
GGOGGGGAATGAT-3”; F W] 4 SUSY2R: 57 - AATA-
GAGCTCCAATCAAAGGGGAAGGGTG -3, I 1.2.2
T R ) cDNA A2 4R ,PCR 338 Lo Susy 4
H, NS 94°C TS 3 min; 94°C A8 P 1 min,58°C
Bk 50 s,72°C ZEfH 60 s,35 MEH; 72°C ZEH 10 min,
Fie R 1. 2. 2 T A Y O vk TR e R D

1.2.6 Lb Susy ZEHRMAEYEE¥4#H @it Dnaman
6. 0 M Lb Susy K75 BR A ER 75 ; 38 i
PROSITE #4728 H i D1 8B 45 #4358 5347 s FI ] ProtParam
o0 B R A A BAL M BT A PSORT #4728 H
WA RE A7 s ) F SOPMA #4728 1 5 R 45 ¥4 43 ¥ 5
i FH7ES T H Phyre 2 #4728 B 5 A0 = 4E 4540 T , {8
Fi MEGA 5. 0 @B H R G KT i,
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L2.7 Hifg Susy AR ERAIENX S WS a
AEMIFE AR 25 i B R R SRR, SR EUEL RNA,
AT R . IFFZRKFEPH B-actin RS (51 9.
Actinl: 57 - TCACACTTTCTACAATGAGCT -3 ; Actin
R:5’-GATATCCACATCACACTTCAT-3"), L& B[ k¢
5 cDNA % B 50 1% B M, % FH Real-time PCR 45 il
Susy EEEMRARALNBEFHREIE. FIH
Primer Primer 5.0 #{4& %t E 234 . PCR MW
2|4 (SUSY 3F: 5’ - TGGAAGAGCAGGCTGAGATG -
37;SUSY3R:5’-TCCCTTTGTGTOGGCAAT -3”), PCR
N FRIFE 7 :95°C AR 3 min; 95°CARME 10 s,61°CiB k
30 5,35 ME, B 3 NEE,
2 BREHSW
2.1 HMIAT Susy FED I TERE

FIFAE 4 SUSY-1F 1 SUSY-1R PLA4g cDNA
BiAR, #E 47 PCR &3, 3818 1 55K B 1 616 bp M4
(1D, % BLASTn X, 8 H WM AE Susy 3 H
cDNA {3 5> B Bt. FIH 5] #1 % UPM-SUSY5-1 il
UPM-SUSY5-2 # 47 5’ RACE ¥4 3k 15 716 bp i 5
Bt (& 2), FIFE4 SUSY3-1 1 SUSY3-2 #47 3’RACE
345 1 187 bp B BE(E 3), 5 Bk i <F X Bt .57
RunFl 3K cDNA JF5# 47 BH4 )5 , i ] ORF finder
W4T ORF 43047, R L HAL F 04D Susy K i) 56 8
ORF, VIR #5231 HIMIAT cDNA JA5AR , Fil F SUSY-
2F F1 SUSY-2R 5| 4%F, I H43RAF 2 926 bp 1 1 55745 (B
O, 5 R/NMERF . %A B P4 RS T R
B F AR

1 LbSusy EEIFE=E
1 :M:DL 2 000 marker;1:PCR j=4j.,
Fig. 1 Electrophoresis of PCR product of L Susy gene partial
Note: M: DL 2 000 marker;1:PCR product.

2.2 MR Susy FHNMAEYIE B2

HIFE Susy FEHF 41 2 926 bp(Lb Susy : GenBank &
F5:KC907702) , Ho4u 4% 188 bp 5’ UTR (5’ i Ak %
[X),321 bp A 3" UTR(3” b B i XD, &K 1E %55 4
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2000 bp

1 000 bp
750bpt

500 bp

250 bp
100 bp

B2 LbSusy BEE S5 FERRE
¥ :M:DL 2 000 marker;1:5’RACE PCR j=4j.

Fig. 2 Electrophoresis of PCR product of Lb Susy gene 5’ RACE
Note:M:DL 2 000 marker;1:5’RACE PCR product.

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

B3 LbSusy BE 3’ HER7E
# :M:DL 2 000 marker;1:3’RACE PCR 724y,
Fig. 3 Electrophoresis of PCR product of Lb Susy gene 3’ RACE
Note:M:DL 2 000 marker;1:3’RACE PCR product.

2 000 bp
1000 bp
750 bp
500 bp

250bp
100bp,

B4 LbSusy EELKEE
¥ :M:DL 2 000 marker;1:PCR 7=4j.
Fig. 4 Electrophoresis pattern of sucrose phosphate synthase
RT-PCR products of Lycium barbarum L.
Note: M;DL 2 000 marker;1:PCR product.

TAA ,ORFOTF B B 32 4E) & 2 418 bp, %5 805 & %
BR,3’ Ky ELA 20 bp # PolyA E. http://www. ex-
pasy. org H' ) ProtParam #FH0 i 2 H B AH X 43F
R 9. 246 X10* , B4 HL i (pD 2y 6. 00, 8 TR EEH .
R 5 5 2 Al (Solanum lycopersicum , AK325807. 1) . 5

B (Solanum tuberosum , AY205084. 1) . JH B ( Nicotiana
tabacum , EF636817. 1), Wi ME ( Cof fea canephora
DQ834312. 1) FEHE b (Daucus carota , X75332. 1) {148
IS 9296912687 %..82 %6 1 80 %%,

it BLASTp WXt &I, Lb Susy EHSEMHE
YR E) Susy HA MBI, WS EHRB T Gly
cosyltransferase-GTB-type superfamily, B4 GT1 Sucrose
synthase £ 5F domain, Lb Susy i 300,575.650,675 &,
FHBAbE A ADP-binding pocket, PSORT ¥ 4 g 5E 7
SRR, Lo Susy B FLBIKER P, B H
Sopma BN Lb Susy M —REMEHZEHETHE
425 4~ o BB JE, 5 52.8%65109 AN FEMHBE, & 13. 42%6;51
A BEES Y 6. 47%05221 ANTEHLME M, & 27.45%, ik
— 4R H Phyre 2 784 THEX} Lb Susy #47 R IR 24,
Mk Lb Susy B H B =HEZEHINE 5 s .

5 Lb Susy EA=44%ME
Fig. 5 3D structure of Lb Susy

2.3 Susy BHKD T RGEHLD T

AL 2 H R F MEGA 5.0 B %) 16 F 4 ¥ 19
SUSY/RIEEIERR 7 51| BE47 2 GE AL 73, R P AR 5
(Neighborjoining, NDAEE Susy 737 RGEKEM . HIE 6
AT B RGN 5 AP AMAT Susy 5 R AHRHK %
R B SER A — 3, AR 10000 R R R B, TR 5
REFEIEEHE K ML M EAR G B R —
RIS SURPHE AR T F B 8400, ABIIF /NE L R
R HBE IKFEFAEY) Susy | HRIMA —7 3, 5445
GERTT A —EL
2.4 T Susy AR E RSB

BAEYH SUSY @ % LR TR N 1, A
FRIRENE & AR D TN R AR 8 IR [B) s A T, R
RIMEAMFEMRKESR . WE 7T LUFH Lo Susy E
BAEMACZEANRAN P RIB R, MAER R LR BB, U
Bl Lb Susy MIACR L L TSR APEEEZNIEH, T aE
B2 5HERYIER Iz & D,
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100
100

84

100 Glycine max AF030231 K.
Medicago sativa AF049487 210 7
Citrullus lanatus AB018561 74K

100 I s Lycium barbarum KC907702 Aifg
100 Lycopersicon esculentum 119762 &

Zea mays AY 124703 FoK
—— Gossypium hirsutum U73588 iiria

g L— Tulipa gesneriana X96939 fik4&: 7

Alnus glutinosa X92378 RRAEA
100 ——— Arabidopsis thaliana NM_16461 {LIFg 57

100 |

Hordeum vulgare X65871 —¥s K%

100

Triticum aestivum AJOO1117 /NAE
Saccharum officinarum AF263384 H
Bambusa oldhamii AF412039 &4
73 Oryza sativa 715028 7KAF

B 6 FA MEGA 5.0 MARYHRENEESHBEESERSF S REMI T
Fig. 6 Phylogenetic tree analysis of Lb Susy from various organisms by MEGA 5. 0

30 1
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1.5 |
1.0 |
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LD SN
SS Relative expressionlevel

0.0
N S S S

Stem Pedicle Flower Leaf Root Fruit

B 7 LbSusy BEEEHMIRAEREPRIFKIX
Fig. 7 Lb Susy gene expression in different organs of
Lycium barbarum L.

3 it

MIACSRSE L BHE R R BH M ALy, 222 RENE R
RN 2 Fh OB 4 AR, ¥ o RERE K R A A AR
VA RN EE SRR A R 51
MmEEWMEEYAERKET RO YWRRR, &
WA R TR T 2 1) Sl IO AT RE W & B %
KRR ERE mME MR LSRN A R, ZHRE R
MATACH 73 B 2 T R A B DY i DR G A ) S R
P8 530 D5 B Y R A B L ) R T 5
S 1002 ~84% , RAELE R B IR, Lb Susy BT
T A BB P A LT B RE R A R 5 B T A A R
RS R , e W A S B 2R R T AL iR
R, ZEKWNBE L & GenBank & F, B % &5 X
KC907702, 2 5E & Real-Time PCR 43#7 .75 , Lb Susy
FEEPRIB RS, MAERZIRRIK,

AR T 5 B[R R M 43 B 1 BLAST X455 %
B, R ST T AR I MIAE Lo Susy 5 DA% B L
LY R E AR TR A BB R 2 )RR R R DB R
IR0 ) ot AL Bl S [ A o TR DR P MR o, X e R
A REVEA R R A R L B 2 S RSF T RE X I, [F]
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BFEA Susy RIS & I ORSFRE BRI AL 22 R (Ser) FlI
FEPR (Thr) , ;X BHRHIE 5 R ZHAEY) Susy F K 55 L
FRERE T . Susy 43R 3 AN KKK B F I AE
Y Sus W& T MHAEY) Susl 1 T SusA W&, #itd Lo
Susy JBTFIFIAEY) Susl > . W Susy 3 7ERE
KR R b B AR F & A AR TR, [ B SR TR R4 T B
W B 385 2R 2 DR e o Rz RS TR 3 AT BB Susy 3 R
ot 2 BRI BERR AL g A D

YRR AT WA F B BN R &S E RS R
HEER KRB EA R RIS F 25, X Lb Susy FEH
FIR T RN, 25k R TE TEFR AR BB = » T AEAR T
R H L RE KT G5 i I, X 5 Akira 507 ZEAH
Wb BI85 R AH — 0 tHAG TS & BB 5L Y CirSUST
M CirSUSA fEMimt i ERR S RBEAER
£,CitSUSI ) mRNA Rk BAEMER L LT LR HZE
#i TR CitSUSA RRK BN, 2 BT, B
BB 2 ATERE A UL I F) R IR TN R ILAS B R 1k
SuS3 B FE £ Rk B & A R F 4EE R Y Fis s
SuS4 FH NIFE A7 38 B MR ZE4E A R4 4 2kt ,
Shane 2187 JA T K H1 43 B H 3 A~ SuSy KA Sk,
SuS1 Fl SuS3, JEF, 1, Sh1 4§ 5P o Rk 7EAR L 25,
A SuS1 ¥ 33k, SuS3 MIBR T 7EMFL 2K o R ik
S IERAGZF P RE, AN BFRE R, H AR E
KFENE B BUBG R 2R3 B TRHEAE A AR A 2 B /K -2
HE Sh1 FE DK 2R3 , T 48 A0 K T D000 61, T 2 2 ko
SuS1 N5 Shl FH IR RAR R, KFEF Rsusl,
Rsus2 Fl Rsus3 3£ 3 1 SuSy R BEL W EHR AT
AR,

PR E W53 B T MIAC Lo Susy FEH, I35 H
FP ISR INRE AT T W12 4047, it — 2P %
FER BTl BE , 38 2 2R A AT A P 2 T Tl TR 1 3R 3k K
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3, BAERROK AL & W G AR5 20 TS R S L OB A AT Y
A RN A AR AT R B M AT i ST UL B 25 T T R
HAFEE XL,
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Isolation and Expression Analysis of Sucrose Synthase Gene cDNA from
Lycium barbarum L.

WANG Li-juan,SHI Jing, WANG Yan-cai
(College of Life Science,Ningxia University, Yinchuan, Ningxia 750021)

Abstract; Taking ‘Ningqgi No. 17 as material,, the primers were designed according to the conserved domains of the plant
sucrose synthase genes’ nucleotide sequences, and a sucrose synthase gene was cloned from Lycium barbarum L. by
RT-PCR method. The full length of Susy gene was cloned by RACE. Its biological information was analyzed and gene
expression levels in different organs were tested using Real-time PCR. The results showed that the fragment cloned
named Lb Susy (GenBank number; KC907702) was 2 926 bp in length. The amino acid sequences were 84% ~100%
identical to the sequences of tomato, Alnus glutinosa etc. The putative protein encoded by Lb Susy was gone to
mitochondrion by PSORT analysis software. Real time PCR analysis showed that the Lb Susy gene was highly expressed
in stem. The expression level reached the lowest level in root.

Key words; Lycium barbarum L. ;sucrose synthase;gene cloning;expression analysis
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