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& E: KA PCR &R, ML4AFHet KB4 DNA T4 382 T 25 0.6 kb 49 43 GBSS A K &9 5" 3 5
5}, 255 RRESIIT R R 5 5 S s PR BRI 07.41 %, 4 H B3 B F A P F o) £ 82842 T4 CAAT
&Fe TATA &, MEZ 555 GFP 6 fk& A WML &35 B AK pBIGGKFP, JF A& WAL #51L ik 3 pBIGGFP $A 54
FRAGER, TARAEE R, ARERRENEEAL T CFP gkt Ak, SREAVCFP £ LEE R
FPAEATE) T Rk, BLIART AR 0.6 kb GBSS B 5L 55 LA B AR R KA.

*HEIR: LA, GBSS AR SMER; #%; GFP; A

S P 2SR TE M BRI R B 1 I A A
B, TEER G G R — R INVER G UL Y R
RSN B PR vh B TEA SRR BT 2]
FEYCE Ty G U R B kA, SRS TE
Byt Bl R OCHE . FERER KR, SR s AR
PRI BN, HEAA T 88 B R ik E 3h
THIWFFE AR B L, D% FE LRI
PR SR 8 T patatin ZEH S 3175, GBSS
JLRF a8, H X patatin FE K5 801058 f
I Z , (HXF GBSS HEIH 5 8l 1 1 1) B 5 4
AR, YedRiE, 0.8 kb D42 GBSS JEIA 5/l
P IR ) GUS BEP7E /) ) 2L rh 1 Rk,
Fert R 125~3350 f57; Ak, 0.4 kb 79 5
FIP I IRR P ZE L — D, I, AT T
DUREDR TARRE AR B BRI Eh 4% B b A il B2 Fidi
RIS E PEREIE T, SR ] S48 TR 455 Y
TR A B (granule—bound starch synthase, GBSS)
FERA s B R e R Rk, DT
HRERS A AT T HEEVEN) . IR A ST R Rl
VER I S R ELE FAORL . HET, AT
B LS AP “KPEVE (Atlantic)” JEDHZH DNA 4

Yis BEA: 2005-01-28

HEE&WH: HEAAPFEEEETH (W HHALHES: 30471101)

* BIWAER . Hl Ll R =Bl AR S, AFEREA T
FELEVEYEHE 75 Rl (1 PRI ZE

PEREN: FIIE(1980-), o, HlR I EAR - Bt -1
FUE, L AR L.
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iR, SeRER] T 0.6 kb 1) GBSS JE[H 538 741,
S HFHXT e & BRI R 136 NF8EE, M
TSR SERAG O SR T 14 . 8 TR
X— B A 8, e LR A T S A
i, FATRI SR DG 1 (GFP) JE P S 4 18 2
B, F%E T GBSS JEA 5/ M3 7515 GFP JE Ml
PIREYI B AR, RIS A 0 S i 7
oAb, RIXT GFP I HAE S AR 2 P ik
B FIRRCRIME , AR E sl n B A A A 5
T

1 MRS

1.1 #
1.1.1 A AHH

Th AR B TR R PEVE (Adlantic) 2055 7, i H R
Al K2z A 2 B S e = At
.12 AHEFA

15 1R E.coli DH5a, % 4 (56 & 111 (GFP)
LD B4R pBIGFP H W B4 A b st il 5 M T
Vv sem 232t pUCM=T vector W H FiEAY) T
FEABRA ]
1.1.3  BgL5 XA

A Fh BRI 9 DI . T4 DNA JE 20 . Taq
DNA Polymerase Yl B R =Y F]; RNase I
H Sigma 2~ 7] ; DNA [RGB B R 5 A=
Yol s Hopfb2=im ok o bt
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1.1.4  3l4pi%st

HE 4 GenBank (gi:1247300) H I 44 % GBSS it
IR 5/ M3 XAZ 0 P 1), 3B 43 AR 2 e BT ik
FO0ligo 6.0 BT 255 W) (AL B8 A B AE W HR
AR FE )«

GPU: 5'— gCg A | AgCTT gTg gAA Cgg AgA
CAT gTT ATg ATg -3

GPL: 5'— gCg g | gATCC gCA TgA AAT CAg
AAA TAA TTg gAg g -3’

KL 33 390 e Ao g A A 0 3k 2844 o o
) Hind AT Bam HI BEYIAL A5
1.2 /& &
1.2.1 HhFrt R KR 20 DNA 6932 3R

K HI CTAB 158,
122 RMAFHA MAADNA 6933
K FH B 150,

B &9 K R 64 S BB AT

PLIh AN SR 4 DNA SRR, A Y

123

|
Hind M(673)

m'i__\-" Col El oni

]
Hind M+Bam HI

RS 519 GPU. GPL 5| #)#4T PCR 971 GBSS
FER S ETF S (LUTfRIFR o5'S FE41), i 544
K 94C T AEE 4 min; 94°C 40 s, 52°C 40 s.
72°C 1.5 min, 30 MEF; 72°C LE 10 min; 4 C
GER N o

SN 45 o S FL VKA I 1 7 s el H Y R
B, B H e R AR pUCm-T Vector o A
E.coli DH5a J&SZ AL ; X EZH BkiifF 4T PCR 4
RO YI A, K PCR 4738 R BV %5 5 A FHAE )
BH PN pUCMGT, 2658 IR A= 495wl
J¥, IFRGFE 5 BT DNAMAN X 25
RS HIF AT R T
1.2.4 M REBRGHE

FHBR AN VI G Hind 111 Bam HI T4 4L 5k
pUCmGI, [Efi 0.6 kb i H 1 7 B, ¥ kR B
AN [FFERR §VE N VI /L) pBIGFP ) Hind
A Bam HI 55 2 [6], 13E]H ¢5'S J¥ 519K 3011
GFP SR Y #REEUA pBIGGFP(E 1),

J ind ) (596
pUCmGT ol Hind M(1) Bam HI(599)
Amp | P B
£ B omi Vo oL
3772 hp Hind Wl +Bam HI g.s'."; 599 s Col F1 ori
: - ]
™ BamH 1 (1272)
pBIGGFP npt 1l
—>

13519 bp

g";ﬂ g5 Hind T(4950)

NOS-ter S N
" BamHI(5749)

pBIGFP
13591 bp

CaMV 358 ./
efp @ “Hind M(4950)

NOS-ter  BamHI(5821)

1 pBIGGFPH A RIEE

125 LAERIKREENET

W B 5 0 TR B VDB MZE R 2R B, #E R E
MS B35 (0.6%305, pH 5.8~6.0, 3%1EH) , 1E
25°C. JEHE 16 h, YE3® 3000 Ix (45 7F F 4k 40 1

It o SRIE ARG IR — A B/ B DD R A 0 2F R
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0.5~1.0 cm M5B, #EAP 3] TBC B EE(MS +6 -
BA 1.0 mg*L'+ZT 1.0 mg-L"+CCC 500 mg*L™"+6%
FEWE, pH 5.8~6.0), 22~24°C BE¥EFRE SHe2gm,
12.6 R FEMEFRZ CFP t9Bkat £k

P AEAROR A AT 1 T 4% S B IR 2K (U R B
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AR, ke, R, % <131

27 0.5~1.0 mm) . JCR I ZEB (K 0.5~1.0 em) . TG
iR VR ez kbR, Sk B 2 5 0.2
mol - L7 HEEMEA 0.2 mol - L7 ILBLEEAY MS 5595 [ {4
Ri g3k L Wi F 4~6 b9, SRJ5 4% PDS/ He System
1000 Y5 A (Bio Rad) #eAE 4 Bk 1735 i etk .
WEREFR 16 h 5, /e AlBzE | ZXBefnt Rl A, 76
Olympus BX51 IS0 B4 T riigs . B,

2 EREHH

21 BEmMEEMEERFIISH

DL LS i BN 2H DNA Sh# KR, LA GPU
GPL J5|#i17 PCR ¥ 344551 — 2452 600 bp F# 5+
FB(E 2), HR/NGHU R B/ MERF . #4471
AE WIS, SolES] pUC]-T ik, XJ 82 ks
i Hind TLA1 Bam HI XEGYI (K 3), ] PCR i
TR (g ), 25590 B — 4529 600 bp FES
B, B2 600 bp 75 F Bt 4fi A F] pUCM-T %K
TR b, SEFTINY . IR P AE S T A GBSS SEH
i s T8 (gi:1247300) #E4 7 XF L A0, 4 BT 4
FW . CyCREIFAK N 599 bp, %751 Gen-
Bank 1A F I RITEYER 97.41%, skl
I ST 545 bp 4b, H EE-61 bp (484 bp) 5 -
141 bp(404 bp) &b 535145 TATA box (TACAAAT)Fil
CAAT box(CTAT), H TATA box F CAAT box 2 [i]
A 12 bp (A 3C L5 (TGACACGTGTCA ), 5 B 7
R 14 )P 4 HLA S8 11 2k R Sk % o

kil 1,2-PCR 473148
kil 3-DNA Marker V

WK 1, 2-pUCmGT/Hind T+
Bam HI
kil 3-DNA Marker V

2 PCR ¥ #&=4) E 3 FEERENEEIEY
B K E Bk E
WERNES TR BESEMFIME, -
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375~-510 AbHR T 136 MFE (5 -GCAACTTAATA
TAGGCTAAACCAAGATAAAGTAATGTATTCAACCT
TTAGAATTGTGCATTCATAATTAGATCTTGTTTGTC
GTAAAAAATTAGAAAATATATTTACAGTAATTTGG
AATACAAAGCTAAGGGGG- 3"), TifESE i i
UG b (=21 ~-34) 4R A T 14 4S5 (57 -
CTCACACTCACTCA- 3"), UiHliZE s+ AR TE
HIE) GBSS R sh+, A—#mEshF. K,
X3k —JE S A I TEEE . ATRR A X —
Ja SRR
2.2 pBIGGFP ¥ FRiEH R RIHE

H Hind M A1 Bam HI BREIE N VIEE, 4550 %F
pUCmGT F1 pBIGFP #t 17 X g Y) , M pUCmGT /
Hind 1 + Bam HI F 810 ¢5'S H BL, M pBIGFP /
Hind 1 +Bam HI [FISCK Bt . FH T4 DNA %%
HHE, ¥EAME TH E. coli DHS«, $2BUFHRL, XF
H TR AT PCR ¥ 3G FIEGDI ARG, 25 ARG 3] —
2525 600 bp B4 H (R (E 4~5), BB ¢5'S £ Ut
J5 pBIGFP Hif) CaMV 35S J3sh T, h— g5'S UK5h
GFP JER P A Py 3k A, Kt F 20 ki 44 4
pBIGGFP,

ki 1,2-pBIGGFP HHLT

ikiE 1.2-pBIGGFP/Hind
I]I + Bam HI
iKili 3-DNA Marker V

ifrk_‘lfl,' 3—pu:-'.ili\-'+' control
ki 4-negative control

kil S-DNA Marker V

4 pBIGGFP [&#i
PCR ¥ 18 7= 49 B3 ik [&]

& 5 pBIGGFP
Bg1 P-4 B ik E

2.3 iERI GBSS EE S'MEFTIE M

R T A BRI s R R ¢5'S P AR iR
&R IR M IIRE, SRR pBIGGFP Jii ki
DNA T AT IR0 S48 B oA 1 22 B . il il
RIS R fERGREFE 16 h )5, 2 BIE = Fh 3z kbt
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BHOHLR R, HAEVOL RS PS04
REIR, GFP IENTE =FhZ (AR S 2 T R

Fik(E 6), JFHAM g5 s P51 531 GFP 7E 5
PolZs . MR dEE ARk .

AR

B 6 g5SFFIES GFP &3 IAR R RIRE RIA

39 #

FHREE IS MIF I R R A E A ) 2R R TP I 4
NSZARKEY), FEA R G AL R L B . 18
R BESLR T AR R, AR RER
TEABSEAE M6 753 2h 7 (CaMV 35S J3 3h 1) 8K 3h iy
KIAHFH# ADPG fEBERR L F (AGPP) 5L [ 5 A 4%
PR, S5 R BRI N T A M 2 v JE R
ﬁ% R T AR, BT AT LUE B E R R

LR, BEHIH CaMV 35S 5 3h FEK3h i AGPP it
lAﬁﬁ%mmﬁﬁixﬂm%m K, k7l
HMIESE R FEAE AR A SR VR, RIS 3R] s>
XTI FIEZ I, BRI RE ST 2k H sl 71
TF 53 R FH AR AC R EE A

ST O GBSS SR R E A EM &
I SCEIER, IEARXT A2 GBSS JEIA 5/
A i B2 R SR IR VR g s | T 1 g 41
R BN EMN . RACFEIGIIFIRE, AR E
f) GBSS Jit sl 14 thil () 3 PR FE B 25 Hp (1) ek 15 1 38
2B 0.8 kb A GBSS FE[H 57 FL Y 514K
B GUS R EmEZE ML m &Rk, Witk
HE 125~3350 fi5; 3 LA ORI HEAR S T, 0.4
kb-GBSS JH 8l Fat R AT P22 Rk & —1 . A
NUCHT, B GBSS LR s F g, Hi=k
LM, B S S FAEM i A TE T
B, JRsh PR TR

ARG, BRI P b R ELFRATT T 5
GBI GBSS JER 5 MR Y 51 HAT Ji 3 T ke
fiE, R F IR G R IE X — P LA R sl 718,
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R S5 S AN RE A o 2 7 HLAA B 2R R Rk SRk S
PEo BT, FRATEER LA E N F9% BIGGFP &
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FIkE

[ & % X # 1]

[1] FEXRAK, HRED. YRR TR SRR 2 M) [M]. 1t
aC: FREAMREE, 2002: 744,

(2] FEFE BENREHA M. JEat: Beg i, 2001.

[3] Liu XY, M Rocha-Sosa, S Hummel, et al. A detailed study of
the regulation and evolution of the two classes of patatin genes in
Solanum tuberosum L [J]. Plant Mol Biol, 1991, 17 (6): 1139-
1154.

[4] RAOL, BERIK, TOUWE, % AR S GBSS JEN S
P IPEEL PR IBYIR ()] B R4, 1998, 37
(4): 559-563.

[51 WEBEAR, TEYINL. D4 PGBSS-GUS v SEM e 25 h & — 1k
TR )] S H R, 1997, 36(5): 531-536.

[6] Visser R G F, A Stolte, E Jacobsen. Expression of a chimaeric
granule ~bound starch synthase -GUS gene in transgenic potato
plants [J]. Plant Mol Bio, 1991, 17(4): 691-699.

[7]1 Van der Steege G, M Nieboer, J Swaving, et al. Potato granule—
bound starch synthase promoter—controlled GUS expression: reg—
ulation of expression after transient and stable transformation [J].
Plant Mol Biol, 1992, 20(1):19-30.

[8] EIRM, IR, MWEEL TR 2 M0 [M]. Jbat: Fegh
Jizkt, 2002, 744.

[9] Sambrook J. 4T sulE Lt rg (5
#t, 2002. 41-46

[10] FWIF), XSH, HAEZE, % D5 GBSS SENRY kS
DNA JiF430r [J]. Fa=#4i, 1996, 38 (10): 777-784

300 [M]. dEmt: Bl R



— B L GBSS JED 5 MIEL 91 vi b e TG PP S —— 0, sk, £, F -133-

Cloning and Regulation of a New 5’ Flanking Sequence
of Granule-bound Starch Synthase Gene
of Potato (Solanum tuberosum L)

LI Shu—jie', ZHANG Jin—wen'?, WANG Yu?, GUO Zhi—-hong', CHEN Zheng—hua’

( 1. Agronomy College, Gansu Agricultural University, Gansu 730070, Lanzhou, China;

2. Research Station for Postdoctors of Yasheng Group, Beijing 100101, China )

Abstract: In this study, a 0.6 kb 5flanking regions of GBSS gene was cloned from potato (Solanum
Tuberosum 1.) leaf genomic DNA via polymerase chain reaction (PCR). Sequence analysis indicates that the
cloned sequence shares a 97.41% homology with the reported sequence (gi:1247300), and that it contains two
main regulation domains, TATA box and CAAT box. However, there are a 14 bp insertion and a 136 bp deletion
when compared with the reported sequence. In order to assay its regulation function, a plant expression vector
pBIGGFP constructed by fusing the cloned sequence with GFP is transferred into stem segments, leaf discs and in
viro microtuber slices via the particle bombardment. The transient expression of GFP proves that the cloned
sequcence is functional.

Key Words: potato (Solanum Tuberosum L.); 5 flanking sequence of granule—bound starch synthase gene;

cloning; green flurescence protein; regulation
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