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TEST OF TREHALOSE CONTENT AND SEQUENCE ANALYSIS OF TREHALOSE-
PHOSPHATE SYNTHASE GENE (TPS) IN MAIZE

FU Feng-ling YAN Yu LIU Wei-guo LI Wan-chen
(1. Maize Research Institute, Ya’ an, Sichuan 625014 ;2. Agronomy College, Sichuan Agricultural University, Ya’ an, Sichuan 625014 )

Abstract ; The trehalose exists abroad in natural organisms. It is not only providing energy reservior for metabolism in
general condition, but also resisting hurt from adversity stress such as drought, heat, cold and so on by accumulation
excessively. So, studying on the trehalose accumulating mechanism and key enzyme in its synthesis approach has been
giving more and more attentions. The leaf trehalose contents of maize inbred lines under different drought treatments were
tested by high performance liquid chromatography ( HPLC) in this study, Selaginella pulvinata (Hook. et Grev) Maxim
with in better water. The results showed that trehalose was not tested in all samples of maize, and 10. 31mg/g drought
weight in Selaginella pulvinata ( Hook. et Grev) Maxim was measured. All 3055bp ¢cDNA sequence of trehalose-
phosphate synthase gene (TPS) was cloned from maize inbred line “18-599 Bai” by combining electronic cloning
method and RT-PCR. This sequence named as ZmTPS and logging in GenBank as EU659122. Comparing and analysing
with other species’ amino acid sequences of TPS, some of conservative sequences was discoverred in maize TPS, but
existed partial conservative sequences, which was same as other plant species with low activity of TPS enzyme. It is
estimated that the differences between TPS of maize and other species may result in too low content trehalose in maize to
be tested by HPLC.
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Amplification sketch map of TPS ¢cDNA sequence in maize
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P3r.5’ -TTCTTGTTGGCACAGCAATCTG-3’
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amplification on 1% agarose gel
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GCCTGAGGATCCAGGAAGAGGACAGCA sGGGAAGGTGCAGGTGACCGTGTCCTGAGC
A G S RKRTAMGETGAGDT RV LS

—-
CGCCTCCACAGCGTCAGGGAGCGCATTGGCGACTCACTCTCTGCCCACCCCAATGAGCTT
RL HSVRETRTIGDS SILSAHZPNEL

GTCGCCGTCTTCACCAGGCTGAAAAACCTTGGAAAGGGTATGCTGCAGCCCCACCAGATC
VAVFTRLIEKNLGEKG GMTLQPHQI
ATTGCCGAGTACAACAATGCGATCCCTGAGGCTGAGCGCGAGAAGCTCAAGGATGGTGCT
I AN EYNNATPEAETREIZ KTLIEKDTGA
TTTGAGGATGTCCTGAGGGCAGCTCAGGAGGCGATTGTCATCCCCCCATGGGTTGCACTT
FEDVLRAAQEATLIV I PPWV AL
GCCATCCGCCCTAGGCCTGGTGTCTGGGAGTATGTGAGGGTCAACGTCAGTGAGCTCGCT
AT RPRPGVWEYVRVNVSETLA
GTTGAGGAGCTGAGAGTTCCTGAGTACCTGCAGTTCAAGGAACAGCTTGTGGAAGAAGGC
VEELRVPEYLA QFZ KEA QLUVEES®G
CCCAACAACAACTTTGTTCTTGAGCTGGACTTTGAGCCATTCAATGCCTCCTTCCCCCGT
P NNNFVLELDFEPFNASTEFPR
CCTTCTCTGTCAAAGTCCATTGGCAATGGCGTGCAGT TCCTCAACAGGCACCTGTCATCA
pSsSLSKSTITOGNGVYQFLNRMHLSS
AAGCTCTTCCATGACAAGGAGAGCATGTACCCCTTGCTCAACTTCCTTCGCGCCCACAAC
KL FHDKESMYPLILNEFTILZRATHN
TGGGTGCAGGACTACCACCTGATGTTTCTGCCCAAGTGCCTCAAGGACCATGACATCAAT
vwvaeDbDYHLMEFZL®PZ KT CLIEKTDHDTIN
ATGAAGGTCGGGTGGTTCCTGCACACGCCGTTCCCGTCATCAGAGATTTACCGGACACTG
MKVGWFLHTPFPSSETIYRTIL
CCGTCCCGCTTGGAGCTGCTTCGGTCGGTGCTGTGTGCCGATTTAGTTGGATTTCATACT
pPSRLELLRSVLCADTLVGFHT
TACGACTATGCGAGGCATTTTGTGAGTGCTTGCACTAGAATACTTGGACTTGAGGGTACC
YDYARHHBFVSACTRTILGTLETGT
CCTGAGGGCGTTGAAGATCAAGGAAGGCTAACCAGGGTTGCAGCGTTTCCTATTGGGATA
pPEGVYVED®QGRLTRYAAFPTITGI

GACTCTGATCGTTTCAAGCGAGCATTGGAGCTTCCAGCAGTGAAAAGGCACGTCAGTGAA
DS DRFEKRALELPAVEKERUHEVSE
TTGACAGAACGTTTTGCCGGTCGAAAGGTAATGCTTGGTGTTGACCGACTCGACATGATT
L TERFAGRIEKVYMLGVDIRTLDMI

AAGGGAATTCCGCAAAAGATTTTGGCCTTTGAAAAGTTTCTTGAGGAAAACCCAGACTGG
KG6GI1IPQKTITLAFETZ KT FLETENPTDW

AACAACAAAGTTGTTCTACTGCAGATTGCTGTGCCAACAAGAACTGACGTCCCTGAATAT
NNKVVLLQIAVPTRTDVPEY

CAAAAGCTAACGAGCCAAGTGCATGAAATTGTTGGGCGCATAAACGGTCGATTTGGAACG
Q KL TSQ@VHETUVGRINGRTFGT
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TTGACTGCTGTCCCTATTCATCATCTGGACCGATCTCTTGATTTCCATGCCTTGTGTGCT
L TAVPITHHLDIRSILDTFHALZCA
CTTTATGCAGTCACTGATGTTGCTCTTGTAACATCACTGAGAGATGGGATGAACCTTGTG
LyAvTDVALVTSLIRDGMNILYV
AGCTATGAATATGTTGCATGCCAAGGGTCTAAGAAAGGAGTTCTGATACTTAGCGAGTTT
SYEYVACQGSKIKGVLTILSEF
GCTGGGGCAGCACAATCACTTGGAGCTGGCGCCATTCTCGTCAACCCCTGGAATATTACA
AGAAQSLGAGATLVNPWNTIT

GAAGTTGCAGACTCAATACGGCATGCTTTAACGATGCCATCCGATGAGAGAGAGAAACGA
EVADSITRHALTMPSDETREKR

CACAGACACAACTACGCACATGTCACAACTCACACGGCTCAAGATTGGGCTGAAACTTTT
HRHNYAHVTTHTAQDWAETF

GTATTTGAGCTAAATGACACGGTTGCTGAAGCACTACTGAGGACAAGACAAGTTCCTCCT
VFELNDTVAEALLERTR® QVPP
GGTCTTCCTAGTCAAATGGCAATTCAGCAATATTTGCGCTCTAAAAATCGTCTGCTCATA
G LPSQMAIQQYLRSEKNRLLI
TTGGGTTTCAATTCGACATTGACTGAGCCAGTCGAATCCTCTGGGAGAAGGGGTGGTGAC
LGFNSTLTEPVESSGRERGGHD
CAAATCAAGGAAATGGAACTCAAGTTGCATCCTGACTTAAAGGGTCCTCTGAGAGCCCTC
QT KEMELEKLIHPDLEKGPLTRAL
TGTGAGGATGAGCGCACTACAGTTATTGTTCTTAGCGGCAGTGACAGGAGTGTTCTTGAT
CEDERTTVIVLSGSDRSVLD
GAAAATTTTGGAGAATTTAAAATGTGGTTGGCGGCAGAGCATGGGATGTTTTTACGCCCG
ENFGETFIEKMW¥LAAEHGMTFTLRTP
ACTTACGGAGAATGGATGACAACAATGCCTGAGCATCTGAACATGGATTGTGTTGACAGC
TYGEWMTTMPEHLNMDCVDS
GTAAAGCATGTTTTTGAATACTTTACAGAAAGAACCCCAAGATCCCATTTCGAACATCGT
VKHYFEYFTERTPRSIHTFETHR
GAAACATCATTTGTGTGGAACTATAAGTATGCTGATGTTGAGTTCGGAAGGCTACAAGCA
ETSFVWNYEKYADVETFGRTLAQA
AGAGATATGCTGCAGCACTTGTGGACAGGTCCGATCTCAAATGCAGCTGTTGATGTTGTT
RDMLQHLWTGPTITSNAAVDVY
CAAGGGAGTCGATCAGTTGAAGTTCGGTCTGTTGGAGTTACCAAGGGTGCTGCAATTGAT
Q6GSRSVEVRSVGVTEKGAATID
CGTATTTTAGGGGAGATAGTTCACAGCGAAAACATGATTACTCCAATTGACTATGTCCTG
R I LGETVHSENMITPTIDYVL
TGCATAGGGCATTTCCTTGGGAAGGATGAGGACATCTACGTCTTCTTTGATCCCGAGTAC
C I GHFLGEKDEDTIYVFFDPE.Y



1114

[E S

25 &

2341 CCTTCTGAATCCAAAGTAAAGCCAGAGGGCGGCTCAGCATCACTTGACCGGAGGCCGAAC
781 PSS ESKVKPEGGSASILDTRI RPN
2401 GGGAGGCCACCATCGAATGGCAGGAGTAACTCCAGGAACCCACAGTCCAGGACACAGAAG
801 G RPPSNGRSNSRNPQSZ RTAQK
2461 GCGCAGCAGGCTGCATCCGAGAGGTCATCCTCATCAAGTCACAGCAGCACGAGCAGCAAC
821 AQQAASERSSSSSHSSTS SN
2521 CACGACTGGCGCGAAGGGTCCTCGGTCCTTGATCTCAAGGGCGAGAACTACTTCTCCTGC
841 HDWRESGSSVLDILI KT GENYTFSZC
2581 GCCGTCGGGAGGAAGCGGTCTAACGCCCGCTACTTGCTGAGCTCGTCGGAGGAGGTTGTC
861 AV GGRKRSNARYULULSSSETEWVYV
2641 TCCTTCCTCAAAGAGTTGGCGACAGCGACAGCTGGCTTCCAGGCCACCTGTGCTGACTAC
881 S FLKELATATAGTFQATT CATDY
2701 ATGCATG TTCTTGG CAGTAAATAGACTGAAGTTGAAGCCTCCGTGCTTTACCAGA
901 M HVLG=*AVNRTLTE KTLZE KPPCTFTR
h
2761 GACAGAGAGAAGAAGAATATTCATTCCTCGTATGCGCGACAGAGCTACACCCGTAGCTAG
921 DREKIEKNTITHSSY AR QSYTR RS =%
2821 TCAGCGTGCTGTACAATCATGTACAAAATTTATGCTCGTGATAAAACTGCGAGAGGGGAG
941 sACCTIMYKTYARTDIKTARTGE
2881 CTAGCAAATGGGAAAGGATAAAGGAGTTTAGTTGCTTCTGGTACGAGACACAATCGCCTG
961 L ANGKOG=*URSULVASGTTR RHNTR RIL
2941 ATTTTGAGTTCTCTTTAAAAAAAAACCCAAAAAAAAAAAAAAAAAAAACTCGAGGGGGGG
981 I L. SSL = KK KTAOQZKIKI KI KZEKZ KTLEGS®G
3001 CCCGGTAANCNTTCGCGGTTTTGCGAAATGATTTCAACGNNGATNNGCCTCCGCT
1001 PG X XS RFCEMTIZSTIXXXLR

B4 FkK ZmTPS 3 cDNA KifESEIRFIE L

Fig.4 Sequence of ZmTPS ¢DNA and deduced amino acid in maize
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Fig.5 Comparison of speculated amino acid sequence of ZmTPS in maize with TPS in other organisms
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Aspl30 His154
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