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Analysis of Trehalose—6—Phosphate Synthase(7PS) Gene Family and
Identification of Ib7PS7a in Sweet Potato (Ipomoea batatas(L.) Lam.)
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Abstract: In order to study the structure and function of 7PS family genes in Ipomoea bataias,7
IbTPS family genes were identified and their sequences,structures and functional properties were
determined by bioinformatic method. These Ib7PS genes were divided into class I and class II
subfamilies according to their structure and phylogeny relationship. In this study,the complete
IbTPS7a gene cloned from Ipomoea batatas contains an open reading frame (ORF) of 2 568 bp.
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Meanwhile,[bTPS7a was transformed into E. coli BL21 (DE3) and Saccharomyces cerevisiae
INVScl1,respectively. The results indicated that over-expression of Ib7PS7a conferred recombinant

strains better growth or survival rate than control strain. Digital gene expression profiling (DGE)

proved that the expression level of Ib7PS7a has a difference in different tissues,the highest

transcription level of Ib7PS7a was in stem and the lowest level was in fibrous root. The results

indicated that IbTPS7a gene family existed in sweet potato and Ib7PS7a was helpful to enhance cell

resistance to abiotic stress.

Keywords: Ipomoea batatas ,trehalose, stress resistance , digital gene expression profiling
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GTI_TPS
IbTPS1 2 805 934 MPGNKYNG Chloroplast 105%x10? 6.85 -
Trehalose_PPase
IbTPS5 2 592 863 1T MVSRSYSN Cytoplasmic 97.3x10° 5.58 GTI_TPS,
Trehalose_PPase
IbTPS6 2 580 859 1I KRRPDNEG Cytoplasmic 97.4x10° 5.7 CTL_IPS,
Trehalose_PPase
GTI_TPS
IbTPS7a 2 568 855 1T MMSKSYTN Chloroplast 96.4x10° 5.58 -
Trehalose_PPase
GT1_TPS
IbTPS7H 2 580 859 1T MMSRSYTN Cytoplasmic 97.5x10° 5.46 -
Trehalose_PPase
T1_TP!
IbTPS9 2 568 855 1I MASISSAN Nuclear 96.7x10° 5.98 CTL_TPS,
Trehalose_PPase
T1_TP!
IbTPS11 2 601 866 11 MLSRSCFN Cytoplasmic 97.5x10° 5.65 CTL_TPS,

2 = =

21 HETPS EEREKEEZEMESH

R T ¥R H A TPS &N R, E # MR 4
I RUKFE I TPS W 1% 18 B 35 11 90 % H 28 e 5k
2H B HE 22 43 9 14T BlastN A1 BlastP, B b Xt 45 3 11
contig JF 3 B PRAS 2] 6 TPS & (2847 15 51 Fn 2 g
JUor BT, LR A B 7 A4 IbTPS KR (R 1
) H R HE A IhTPS & AP A48t & 3 H: ) U5
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Fig. 1

Phylogenetic analysis of the TPS family in

Arabidopsis and Ipomoea batatas
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100, Hevea brasiliensis(84.7%)
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Eucalyptus grandis(82.0%)
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Prunus mume(84.1%)

Malus domestica(83.1%)

Spinacia oleracea(82.3%)
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Ipomoea batatas
Nicotiana sylvestris(86.7%)
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36

100
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—
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3 IbTPS7a EABALK S
Fig. 3 Phylogenetic tree of Ib7PS7a protein

25 & IbTPSTa EEKW KT E BL21 EEHFH
AR BB 3 4T

N T B AUE IbTPSTa e PRU7E I A% 40 B v i D g
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A RACR B T X IR 78 0.8 mol/L NaCl JiriE
ST PR TR R Y A K R A2 B (R I R R
PR AR K B B AL BB AR #E 20% PEG6000
EALFER PR RE G AR KO 22 ROF AT AE
30% PEG6000 it Zb BEF, X R B ik A K IR 5%
B Bk O W T R R B RR, HJE A L 20%
PEG6000 361 7 Jk PR B i it A i B0 A= 1 309 19 15 (1]
L I K

0.35
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= pET32-IbTPS(0.8 mol/L NaCl)

0.28

m

£ 0.21

600

= 0.14

0.07]

32 40 48 56 64 72
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(b) 0.8 mol/L NaClkb3

o pET32(30% PEG6000)
| —= pET32-IbTPS(30% PEG6000)

0 8 16 24 32 40 48 56 64 72
t/h

(d) 5 $130% PEG60004h FT

B 4 HAKXFHFE BL2I/IbTPSTa BB R TR BEFEFHERBL
Fig. 4 Growth curves of IbTPS7a in E. coli BL21 under salt and drought stress

2.6 FHEEBBRISEEREST

WE S Fros AT s T, %A pYES2 =
A I B T BR AN ThTPSTa (0 B R I8 M B
PEROIEAR —F, X FE W IbTPSTa FE R 1) 1 2 15 % iR
T T B 1 TR AR R VAT B S ) 5 T A 3 i)
TE 5 mol/L. NaCl 1 4 mol/L Ly 2L fg o 47 i 38 4k 38
J& . % IbTPSTa 5 PR A PG 1 TR A 04 42305 5 I i
PRI R, ISR 45 R ] IbTPS7a 3R ()
b eIk ] DAAG AR T R TR A AR AR R AR AP B
PR AR T 240 i ) 45
2.7 IbTPSTa EREHFRIEES

P ek 15 H 2 IbTPSTa FE I (1) 41 214
S VERIRIEAT oA S5 R (A 6 i ) R B, T 2

TEZ A2 b i 2 8 B AR, P 7 25 (ST) R
Bk E N 15.35 TPM, HKEWMH (YL) N
12.23 TPM, 7EAR 20 21 1) 2R 38 f 0 LU B Ik, Horp 7
AR (FR) H i Rk i i IR 0.84 TPM,

|3 i LN

TPS SNl if Z i fF S 1L @it 2 5P
PR AR KRR T BT, AR YRR TPS 2 [N
Xt 368 2% A BR) B ISE HIL A A7 A 22 57, TPS 5 PR AE AN [R]
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