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Characteristics of a Lipid-transfer Protein Gene GmLTP3 in Glycine max
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Abstract; In this study,a gene which have 94% identity with the SiLTP3 was cloned and named as GmLTP3. GmLTP3 en-
codes a lipid-transfer protein( LTP) that have 99% identity with the known Glycine max lipid transfer protein. The transcrip-
tional level of GmLTP3 was quantitatively determined using realtime-PCR , it was expressed in almost all the tissues,such as
root , stem, leave , flower and seed. It was highly expressed in alabastrum,7-days old stem and 3-days germinating seed , while it
was lowly expressed in root and leave. When treated by abiotic stress,such as IAA;ABA PEG and NaCl, the expression level
was down-regulated after treated 2 hours,but was up-regulated after treated 12 hours, while it was down-regulated consistently

after treated by cold stress.
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1.1 Rgesr st
111 A KRE PN Williams82, fy i [E &
v BEE BV EYI R E BT BT I
11,2 &3 A WE R (IAA) | 75 1R
(ABA) .PEG NaCl TaKaRa PrimeScript'™ RT reagent
Kit J2 %% 55 fif§ . TaKaRa SYBR Green [l %G 3% 8}, 2
H A TR (R ) A FRA Rl R
1.2 RIFH*E
L.2.1 AdE&Fod  FHEEE YR AR
{5 B A0 (NCBI) H' BLAST program 7E 25 FH 2088 [
FEATAR RIS Z, X GmLTP3 4t & 1 D e sl i
AT s A ] DNAstar ( version 7. 1) #5452 )i ORF
T 5 FH Mega 5. 05 8k 47 22 5 5 41 Lokt Ftk ik
R34
1.2.2 #A4 2012 450K G 5 AP Williams82
FRAE 900 R 48 A0l B 22 B il g H AR ZE R B H
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SRIG FE I S E R, 6 & 43 Sl i AT i W 2 TR
(TAA,10 wmol -L™") JHi7% 2 (ABA,100 wmol - L™") |
TE(20% PEG) | &4k (NaCl, 250 mmol-L™") | {i%
M (4°C)5 Flfpin gb 31, b 4 Fjhia 43R R
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2 FI12 h JE AT BE R IBORE | ]85 9 4040 22 I Pt %
ANBATETR, -T0CLRAER

1.2.3 4% RNA 942 A s i R HIA
PEURBOR GAR 25 A8 R T RS R A Ak
5 S RNA,

1.2.4 SubaEkE @4k PCRCHIREUM AR
&L RNA 28 DNasel JH Ak, 5% 5 A % cDNA J5 % B
6 1%, ik 1T Real-Time gRT-PCR Jz Jif, % FiJ SYBR
Greenll/E 92 )t Y B}, BE £ K & Lectin 3 K 2 N =
HA,

Real-Time qRT-PCR W AKZR (20 pL) - #i B Jm
ff) SYBR Premix Ex Tag(2 x )10 pL.ddH,04.2 ulL,
¢DNA 5 L. Primer-F (100 pmol L.7')0.4 WL, Prim-
er-R(100 pmol L™")0.4 uL,51#5 5 W2 1, 115
JE T Eppendorf 7 Y %€ £ PCR {¥ ( Bio-Rad USA)
AT RO, AR A 3 IR

Real-Time qRT-PCR Jg Jj 4% f4-: 95°C T 7¢ 1
2 min,95°C A8k 15 5,55°C B k 30 s,72°C L4 30 s
FFSEEDE AR TR Y 47 40 MG, 57 ~95CE
B RN ZE it B2k 20 min, BFESL 3 AN
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Table 1 All primers designed for expression analysis of the GmLTP3 gene
FLH 4 FK Gene name FHi& Purpose 5|¥ 731 Sequences information(5’ - 3')
Lectin NZ5 ) F:CCTCCTCGGGAAAGTTACAA
Internal primers R:GGGCATAGAAGGTGAAGTT
GmLTP3 35149 F:AAACCACAACCACCACCATCT
Degenerate primers R:TTCCTAACACCGTTCTTGATGC
TER L EST % 78 h #E 4T Blastn XS, 4895 17 1 4
2 HR5SR

2.1 GmLTP3 HXERMNEMERFES

i A AR A A, AR UL R T A RS
FLYIR LTPs Gih D B 0~y PP 9 Bt i 5 14, 97
WR TR ZE i DL R K Rl 7Y cDNA, 45
REIAERE P S A 5 ZRE LTPs KA [] Pk = ik
90% L) - RBER R A, LA ESR RS BAE L1,

5K LTPs & WA 4K cDNA J¥51 %7515
BRI (92 BE SILTP3 (% 3 2y EF581316. 1) 4
94% W [RIEYE o PRI, B DR B2 rp B2 RS 381 | 3 A
FEH A 24 GmLTP3 , HA W) 2% (5 B AN T : GenBank
5ol NM_001248233 .ORF K- J# 369 bp 4L &
FERECH 122 4318 13.238 kDa S5 5 (pI)
8.247(K 1),
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1 acaccacaccttcaaaccctaaccct tcta

61 gggtttttctttttctcATGGCTAGTTTGTCAACTAGGATTTTCTTCATCATGTCCCTTG
¥ASLSTRTITFTFTIMNSL 15

121 TGTGCCTGGCTCTCGGTCCAATGGCACAAGGGGAAATGACATGTGGCCAGGTTGTGAGCA
VCLALGPMNAQGEIMNTTCGQVV S 3

181 ACCTGACCCCATGCATCTCCTATGTGGTGTATGGTGGAACCAATGTTCCTGAACAGTGCT
NLTPCISYVVYGGTNVPET® QTC 55

241 GCAATGGGATAAGAAATCTCTATGGCATGGCTCAGACCAAACCAGACCGCCAAGCTGTTT
CNGIRNLYGHNAQTZ KPDRAG QAVTS

301 GCAACTGCATCAAGAACGGTGTTAGGAACAGTGGCTTCAACTACTCTGACTTCAACCTCA
CNCIZKNGVYRDNSGFNTYSDTFUNTL 9%

361 ACCTTGCTGCTAACCTTCCCAAGAAATGTGGGGTCAACATTCCCTACCAGATCAGCCCCA
NLAANLTPIEKIEKCGVYNTIPTYG QISP 15

421 ACACAGACTGCACTAGGGTGCAGTGAggttggtgcatatgatgtttatgttagcagtgtt
NTDCTR RYVQ =* 122

481 agaat tgacatgac: tggctagaaattgecttctttaatgtact

541 agtgctcttgtattatgtctgtggttatatatattatatagtgtgtaactgaggttatgg

601 tgctgcttgtgtageatgeatatgtaggeattagtataagatcataggaagetatgggaa

661 gaaacatatggttgtgtaagctgttgttgtcacttatttaatgatatgagcagtttss
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Fig. 1
amino acid sequences of the GmLTP3
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The nucleotide sequences and deduced
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Nicotiana glauca AAT 68265.1
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Fig.2 Phylogenetic tree of GmLTP3

with LTPs from other species
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Fig.3 Tissue expression analysis of GmLTP3 in soybean
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Fig.4 Expression analysis of GmLTP3 in

soybean treated by abiotic stress
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