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Abstract
deposit to plant tolerance to abiotic stresses. In this study, 6-SFT, a

Previous studies have shown the relevance of fructans

fructan biosynthesis enzyme encoding gene, was isolated from
hexaploid wheat to reveal the resistance mechanism against adverse
environmental factors and to provide a theoretical basis for future
transgenic researches in wheat. Touch-down PCR was adopted to
isolate the gene coding for fructan biosynthesis enzyme, sucrose:
fructan 6 —fructosyltransferase (6 =SFT), from common wheat cv.
Yangmai 6 genome DNA (gDNA) and complementary DNA (cDNA).
Relevant bioinformatics assay on 6—SFT gene was performed online
and its ability to resist abiotic stresses was confirmed in transgenic
tobacco plants obtained by using Agrobacterium -mediated
transformation approach. The results show that the gDNA and ¢DNA
of 6-SFT are 3 134 bp and 1 851 bp, respectively, containing four
exons and three introns and encoding a protein with a MW of about
68 kD. The isoelectric point (pl) is 5.25 with potential vacuole—
directed signal peptide (TLPI). Positive transgenic tobacco lines are
confirmed through traditional PCR detection and ELISA assay,

showing high tolerance to drought, salinity and low temperature
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stress. This study provides a theoretical platform for the NDPNG (D) s
improvement of tolerance to adverse environmental stresses through ;. RDP D ,
subsequent transgenic pathway in wheat. s EC (o 6 WEC (V/P)DF,
Keywords wheat; 6-SFT' gene; tobacco; transgenic plants; abiotic , (E) ,
resistance , 3 5
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1.3
1.3.1 6-SFT
DNA CTAB i RNA 2
, TIAN GEN TRNzol ( DBII21-6-5FT
( ) ) - RNA s oligo dT 14601 bp
cDNA ( TaKaRa Prime-
ScriptTM 1st Strand ¢DNA Synthesis Kit) SI/A1( 1)
6-SFT  ¢gDNA  c¢DNA . PCR 20
L, ddH,0 5.8 pL, 2xGC Buffer 10 pL, (10 pmol/L)
1 pL,dNTP (2.5 mmol/L)2 uL,LA Tag (5 U/pL)0.2 » oBI121-6-SFT
pL,  DNA  cDNA(50 ng/pL)1 pL. PCR :94°C Fig. 2 The construction of plant expression
4 min, 35 94C 50 s,52°C 40 s,72C vector pBl121-6-SFT
3 min, 72°C 10 min, 1%
o 6-SFT  ORF nptll  ELISA : , 5
(Open Reading Frame) . (http://www.ncbi.nlm.nih. , , 10 0.1
gov) | (http://www.expasy.org/ ,www.cbs. ml, 4 C 24 h, Agdia
dtu.dk/services/NetNGlyc/) (http://psort. .
ims.u—tokyo.ac.jp/) . 1.3.4 .
ELISA TO
1 6-SFT (WT) ,
Table 1 Sequence of primers of 6-SFT gene ’ 1/2 MS 300 mmol/L NaCl
S1 5-TCACAATCTACCAAACTCTCTTA-3" ’ 2 ’
Al 5~ CACTCTCCCAAACAACAATA-3" 25C.16 h .3
S2 5-CTGGATATCATGGGGTCACACGGCAAGCC-3- °
A2 5-GGACTAGTTCATTGAACATACGAGTGATC-3’ —20%C 30 min, 2
1.3.2
pBI121 Smal  Spel EcoRV 2
Spel 6-SKFT 16°C , 2.1 6-SFT
pBI121-6-SFT( 2), 6— 6 6-SFT gDNA
SFT S2/A2( 1), cDNA s 4
C58C1 18 3 ( 3),eDNA 3 134 bp,cDNA 1 851
6-SFT R bp, 616 4 280.9.860
1.3.3 6-SFT 702 bp,3 143 .646 494 bp,
PCR : DNA 1.3.1 9 s 1-SST s R-
S2/A2( 1) 6-SFT ,PCR 1.3.1 NDPNG s
° ol
DNA Afbp
éi 5(.10 1 I'.:UD 1 5‘00 ZClIDIJ 25100 3'!!00 3%00
cDNA g 3
gDN, 4
s
3 6-SFT
Fig. 3 Structural analysis of cDNA and gDNA of wheat 6-SFT
Note: Dashed box shows the mini—exon
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pl , e (M) , 6-SFT 84 ~
, TPLI, 403 GH32 N , 439
N . ~ 539 C , 1 4
, :@ .

MCSHCKPPLPYAYKPLPSDADGERACCTRWRVCAVAL TASAMVVVVVCATLLACFRVDQAVDEE ASCCRPWSNEMLQWOR 80
SGYHFQTAKNYMSDPNGLMY YRGHYHMFRQYNPVGTONDDGHERGHAVSRALVAWRTLE TAMVADQIDILGVLEGSMTY 160
LENGTVIN Y TGATNASAVEVRCLATPADPTOPLLRRNTKHPANPY IHSPEGVGTKDRRIENTAYDESIDTURTLLGSK. 240
DONNGHHDGIAMMYK TKDFLNYEL1PGILHRVER TGEWEC DR YPYGRRTSDNSSEMLHVLKASNDDERHDYYSLGTIDS 320

AANRNTR IDPELDLGIGLRYDHGKE YASTOR YOP AKKRRVLMGYVCR VDEKRADVVECHAS IQEVPRTIALDEKTRTNLL 400
L¥RVER IETLRLNATELSOVTLNTGSV IHIPLRQCTQLDIEATFHLDASAVAALNE ADVGYNCSSSCGAVNRCALGPRGL 480
LVLAAGDRRGEQTAVYF YVSRGLDGGLHT RESRAKDVTKRVIGSTVPVLDGEAFSMRVLVDHSIVQGFAMGGR 560

TTMTSRVYFMEAYQE AKVYLFNNATGASVTAERLVVHENMD SAHNGLSNMDOHSYVE

4 6-SFT
Fig. 4 Predicted amino acid components of 6-SFT
N , C
Notes: Bold letters show the potential N—Glycosylation sites; vacuole localized signal is shown in box; the

conserved domain of 6-SFT is shown by dashed lines and is underlined, respectively

2.2 6-SFT PCR nptl 2.3
ELISA [INIEEI .
3 , 6 . , ( 7(a))
6-SFT PCR , 6 , 2 )
6-SFT , , ( 7)), 300
6-SFT C 5.
M WT P 1 2 3 4 5 &
1~6: ;M:DL2000 Marker;P: SWT:
5 6-SFT PCR

Fig. 5 PCR detection of 6-SFT gene in transgenic tobaccos

PCR , nptll
ELISA ( 6), 6
s 5 nptll
, - PCR ELISA s
6-SFT nptIl ° Fig. 7 Transgenic and wild-type tobaccos under

different abiotic stresses
:(a) LI 3 ;(b)
(c) s N LI
(d) i(a) (b).(d)

Notes: (a) is control, I, IL, Il denote the number of transgenic lines. (b) is

1~6: ;P sWT:
6 nptll ELISA
Fig. 6 ELISA detection of nptll gene in transgenic tobaccos in (a), (b) and (d) represent transgenic and wild type lines, respectively

drought stress, (c) is salt stress, wild—type, transgenic type I, I and III are

shown from left side (d) is low—temperature stress. Upper and lower lines
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