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Cloning of Halotolerance 3 Gene and Construction of Its RNAi Vector in Soy-

bean ( Glycine max)
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Abstract: Halotolerance 3 gene was isolated from soybean( Glycine max )by homology cloning, designed as GmHAL3a. Tissue
specific analysis found that GmHAL3a expressed mainly in root, relatively lower in pod and lowest in leaf. RT-PCR revealed
that the expression of GmHAL3a was induced by salt, LiCl and sorbitol. Bioinformatics analysis indicated that GmHAL3a had
two transmembrane helices regions and two conserved domains, flavin mononucleotide (FMN) binding sites and 4 * -phosphopan-
tothenoylcysteine ( PPC) decarboxylase activity sites,and was possibly localized in chloroplast. We cloned two segments of Gm-
HAL3a,ligased into entry clone vector ( pPDONR221 ) by BP reaction, and then ligased into RNAi transformation vector
pB7GWIWG2( II ) by LR reaction. Finally we transformed the two vectors into Agrobacterium tumefaciens EHA105. The results

provide foundation for further research the function of GmHAL3a gene in soybean.
Key words: Gateway technology ; Soybean; RNA interference ; GmHAL3a gene
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Table 1 Primers used in study

5|9 % FK Primer name

5|¥))F %) Primer sequence(5'—3")

GmHAL3a-f TATTAGGCAGCCCGAACC
GmHAL3a-r GCTACGAGGCATAAAGGAGT
GmHAL3a(1)-f’ ATGGCCGGTTCAGAACCT
GmHAL3a(1)-r’ GACCATTCATTGTCATCCGTG
GmHAL3a(2)-f’ ATGGCCGGTTCAGAACCT

GmHAL3a(2) -1’
GmHAL3a(1)-f
GmHAL3a(1)-r
GmHAL3a(2)-f

GmHAL3a(2)-r

GGGCATTGCTGCTCTATCA

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGCCGGTTCAGAACCT

GGGGACCACTTTGTACAAGAAAGCTGGGTCGACCATTCATTGTCATCCGTG

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGCCGGTTCAGAACCT

GGGGACCACTTTGTACAAGAAAGCTGGGTCGGGCATTGCTGCTCTATCA

AuBI GGGGACAAGTTTGTACAAAAAAGCAGGCTTC
AttB2 GGGGACCACTTTGTACAAGAAAGCTGGGTC
CaMV35s GACGCACAATCCCACTATCC

CaMV35s-Terminate

GCTCAACACATGAGCGAAAC
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750bp
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M:DL 2 000 Marker;1,2:6mHAL3a B PCR F=4j)
M:DL 2 000 Marker;1,2:The PCR products of GmHAL3a
1 GmHAL3a #& PCR ¥ iE7=4)
Fig.1 The PCR products of GmHAL3a

2.2 GmHAL3a BEEMEMFAH T EBRRIESH

XF GmHAL3a K& PR\ 2t 14 28 S5 91 B PR A o
PEAT 3T, R B R i £ A9 23 O42. 31 KD,
SErL L PL Oy 5,80, A 2. A TMpred 7Rk
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TMpred output for GmHAL3a
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Fig.2 Analysis of on line transmembrane
domain of GmHAL3a

TE NCBI W3 | T 0 Sl P fh b HAL3 i
HEFERR 7 51, Hor A0 5 < BRI 1R ( Saccharomyces
cerevisiae ) , {YFEFT (Arabidopsis thaliana ) , {{FE ( Nicoti-
ana tabacum) , JK G ( Oryza sativa) , BRI = ¥2 ( Picea
abies) . JH DNAMAN 5347 LU XT, & 8K & Gm-
HAL3a ZHEIR 75 FLH A ) b 2 AR RL) D RE LR <7
DI, BEREAS 5 5 R B IR (FMN) 455, 16 B A 9
iz T L2 ( PPC) R B HIRE (1&13) .
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PaHAL3 0
Consensus
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GmHAL3a ool D! 1s3
AtHAL3a BSH... E| 150
AtHALSb BSH. . . E 142
NtHAL3a ool E 148
NtHAL3b ool E| 149
NtHAL3c oo E 149
OsHAL3 ool Iy 151
ScHAL3 TPTPGQCNMAQVV Qi 200
PaHAL3 68
Consensus

GmHAL3a 14 ? R o B EYESKAQQGNGDI.ccceecceceocssocvcsccocscsccssscssssans 211
AtHAL3a 14 . B EWESHARQQTGGTS . cccocessescssccccsccssasesssccscnncnsns 209
AtHALSDL 1 B FWESHARKQRDGTS . e c cooocvcocctcrcccccsccsccscscsssscsanse 201
NtHAL3a E MY YDABLRSGGSNVA . ccccocccccccsssscsscsscscsssscsnsssse 207
NtHAL3b E . IYYDARILRSGESNVS cccosscscassassassssasssesasasssasess 208
NtHAL3c E PR . IYYDARIRSGGSNVA. cccoceccccccsssssessssasasasesasssase 208
OsHAL3 S| R o EACKRQPLNTNSSHVIPAGRNLPSS...ccvveeccccccccsncnsssnnns 220
ScHAL3 KX EMSWV‘IVE K MDWNERVNKIVMKLGGYPKNNEE. c e ccccveecccccccccccccscccscsccccssnnnne 259
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OsHAL3 220
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& :FMN 0 HAL3 &5 M EBEEG R, % :PPC B B iE AL
@ :Protein residues that contribute to hydrogen bond formation between HAL3 and FMN

% :Conserved residues and motifs required for PPC decarboxylase activity

3 XES5H#MYH HAL? EESEBRK 5Lt

Fig.3 Sequence multialignment of the GmHAL3a with various HAL3 proteins from other species
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Fig.4 Tissue expression and abiotic stress analysis of GmHAL3a in soybean
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Fig.5 The RNAi segments of GmHAL3a
gene’s PCR products
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Fig.6 Identification of BP reaction plasmid
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A'; Construct of pB7GWIWG2 (1I)

B :Recombination construct of pB7GWIWG2 (11) -GmHAL3a-1

C:Recombination construct of pB7GWIWG2 (1I) -GmHAL3a-2
7 RiEHEEME

Fig.7 Construct of the expression vector
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M:DL 2,000 marker;1,2: GmHAL3a %353 /K PCR /=¥
M:DL 2,000 marker; 1,2; The PCR products of GmHAL3a

expression vector
8 LR RERHIHEE

Fig.8 Identification of LR reaction plasmid

GmHAL3a~1

GmHAL3a—2

9 RIFEHUPEMESE PCR &

Fig.9 The PCR products of positive clones for Agrobacterium mediated transformation
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i PPC iR ul# PPC B2 B IE T fE

SR T GmHAL3a JERH ) 2 A4k,

It BB A B HUAE R, I 3R 4 4
EULEES SISPNR IR L ST/ Mo i T W
HAL3 FENTE R G B DI REIT ST B E 1 LA
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