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Abstract: MicroRNAs (miRNAs) are newly discovered extensive endogenous small RNAs, which negatively regulate gene ex-
pression at the post-transcription levels. In this study,the target gene and the promoter of gma-miR1510a gene were predicted
and analyzed by bioinformatics methodology. Many response elements for abiotic stress, plant hormones, tissue-specific ex-
pression and light were predicted by the database search programs PLACE and PlantCARE. PMRD software analysis showed
that 9 transcripts were targeted by gma-miR1510a, these targets belonged to disease resistance protein ( TIR-NBS-LRR class)

and ATP binding. The amiR1510a sequence was engineered into the miRNA and miRNA * of A:-MIR319 using overlapping

PCR and the amiR1510a backbone was transferred into the plant expression vector pCAMBIA3301.
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1.1 gma-miR1510a BI{E K |8 3hF F 5 9 47

K& A Y miRNA %4 % PMRD'”) ( plant mi-
croRNA database , http : //bioinformatics. cau. edu. cn/
PMRD/) k45 gma-miR1510a (¥ | 4 77 51 I I il
3000 bpfy5E51l. FIH TSSP (http://ww w. softberry.
com/berry. phtml? topic = tssp&group = programs &
subgroup = promoter) Tl gma-miR1510a J3 3 F H)
SR R 7 5 . A PlantCARE 3™ (http://
bioinformatic  s. psb. ugent. be/webtools/plantcare/html )
F1 PLACE"™ (http ://www. dna. affrc. go. jp/PLACE/ sig-
nalscan. html ) 7387 5 3l b B9 M= T
1.2 gma-miR1510a {505 E 750

FI 7R 3k psRNATarget ® (http ://plantgrn.
noble. org/psRNATarge ) i Il gma-miR1510a 1) 4 £t

, PEHUR 57 5 A 28 #5040 %2 ( Glycine_max_Williams_

82 8x Release v1.01, cDNA, released 10/08/2008 )
PEA TR DRI G 8 , SR R 43 2 DL YRR RIAE y gma-

=1
Table 1

miR1510a FIREMYHE LY, 3 Lo 00 RE I o i )
5 L PR B DR R A T D e A
1.3 #EYREHFEHE

R K 5 gma-miR1510a 1 %248 miRNA 531,
FH WMD3 [l o 78 26 Oligo #2 7 (http://
wmd3. weigelworld. org/cgi-bin/webapp. cgi? page =
Oligo ; project = stdwmd ) % 31 B #: PCR 5|¥), HI k9"
4 gma-miR1510a [¥) miRNA I miRNA * 551, 7£ 40
FAF At-miR319 FiAy #6584 319-3301-F/R B/
SIINA Neo T H1 Bgl 11 BRI 44 Y DR, LAEE ST
B 2 AE ) R 38 24k pCAMBIA3301 b, 5[4 )7 51) L
x1,

L At-miR319-pGM-T Joki Ay #i4i , fdi H] LA-Taq
B4, FH 319-3301-F Fl gma-miR1510a-IV miR “ a,
gma-miR1510a-111 miR " s F1 gma-miR1510a-11 miR-
a,gma-miR1510a-1 miR-s F1319-3301-R 3 418]44>
BIPHE a,b,e B BERS IR 3 25k, LA 3 A Ak
AR S oAt , ] LA-Taq 258§, ] 319-3301-
F/R 5144 14 & 3 )5 19 amiRNA (93744 F B¢, PCR
P HIR R IR E S % Schwab 2670 gy BERE IR
K amiRNA § 4K F B, il i TA [, & % &2
pJETL. 2 #hfA v, 2 PCR A J5 56:31F amiRNA
BRI H 0 TE A

FH BR 6 ¥4 9 VI i Neo T F1 Bgl 11 3R] a-
miR1510a-pJETL. 2 K¢ 8¢ it PR AY amiR1510a F Bt
A B LIAR W] i U] 9 pCAMBIA3301 844, 2876
¥ PCR F3 FE R  amiR1510a-pCAMBIA3301 #i4%)
FEIRAR I IERE

Elkzd=20

Primer sequences

ElL7

Primer

ElL7)E2]l

Primer sequences

gma-miR1510a-1 miR-s

57 -GATTGTTGTTTTACCTATTCCACCCTCTCTCTTTTGTATTCC-3’

gma-miR1510a-1I miR-a

gma-miR1510a-111 miR * s

gma-miR1510a-IV miR * a

319-3301-F

319-3301-R

5’ -GAGGGTGGAATAGGTAAAACAACAATCAAAGAGAATCAATGA-3”

57 -GAGGATGGAATAGGTTAAACAACAATCACAGGTCGTGATATG-3’

5’ -GATTGTTGTTTAACCTATTCCATCCTCTACATATATATTCCT-3’

57 -TAACCATGGCAAACACACGCTCGGACGCATATT-3’

5’ -TTTAGATCTCATGGCGATGCCTTAAATAAAGATAAACCC-3’
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2.1 XE gma-miR1510a HiF 51547
gma-miR1510a RYFTIA T 54 B A 93 bp, & fi
T RT 16 5 Y {5 f& 31518908-31519000 [ + ],
gma-miR1510a ) BT P K BE A 23 bp, K 1 N
gma-miR1510a FIARZE RS54 , J7HE 8 R BT 51 o
JEH X & 3K RN A K gma-miR1510 K%
(R B 53 AR — SOt L 35 51 92. 82% , ) 23
bp () miRNA JF5IAH2% 1 MHg3E (& 2) o
2.2 KE gma-miR1510a 5 3hF IR 1€ A T4
SHT
K TSSP 1E£L 11 gma-miR1510a |3 000
bp F 3 A 2 SR A N A A7, B LI SR A AR 7 w5 A
THIA T 51 EEL 629 bp 4b. F|JH PlantCARE Fi
PLACE [ 3 43 87 % 53 8t o7 15 31 371 bp (195
F IR A F T, 45 R & B gma-miR1510a Ji
B & A AR 3 F o TATA-box Fl CAAT-
box , P E W 24 JC R AL 45 A K K W 2 JCF TGA-ele-
ment Fl17K47 B2 b 2 JC 1 TCA-element, I3[ 3% ik 06
R R F T4 Skn-1_motif , #8435 M [z [ 225 7T
4 GATA-motif F11 Box 1, 53k A= ¥ 361 17 25 4 5 T
PGV B K N 225 98 3% 00 /4 DRE , N 2 o
HSE, Z 51251 MYB 454014 MBS(E 3) .
2.3 KX gma-miR1510a HJ¥08EL E Tl & 53 #r
FIF psRNATarget Tl gma-miR1510a 1% 5
PLARAF 9 N4 2 A AR IR IE R (% 2) , B3R
gma-miR1510a I 3L R 55 400 5 T HU I 25 1 R 25 5
ARG FE K R R, 178 gma-miR1510a Al 5 5
RS AE % s D TR KT

gma-MIR1510a
gma—-MIR1510b
gso—MIR1510a
gso-MIR1510b

Fig. 1
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The miRNA precursor of gma-miR1510a

stem-loop structure
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Fig.2 Multiple sequence aligment of precursor sequence of miR1510 gene family in soybean
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ACTTGTTTTATTATACCTGACTTTTAGTCAATCGTTCAGCAATAGGTATATTAAACTTGGAACGCTACA
TGGACAATCATTTTACTGTTTTGTTTATCCTAATAAAAAAAATTGTACTTTTCATCAATGACATGTAGG
AAAGCAGACAGGCGAGTCCTGACAAGAATCAAATACTGTACATGGAGGAGTTGTCGTTAGTTTTAA

TGA-element

ATCAAGTTGAATCCATTCAAGACATTCTTCCTATAATTTCTGTCATTCTTGAGGTAAATCTAAGCATTA

Skn-1_motif

GCATTTTATTTAAGAAATGTGGCTGTTTACCCATTTTTTCATTAACCTGTATAAGTCATAAGTCATAAG

Skn-1_motif Skn-1_motif

CAATTTTGCTTCTAGATATTCTTTAATCTATATAAACTGCTGAAGCATATGACTATCTATGTAAATGGCA
GCTCCCACCAGAATCCCAGCAGCAATTGCTTCAATTGCCAGTTAACTTGGTTAGAAAGTTAATATCT

MBS

CGTGCTGCTGCAAGAACTGTAAGGAGGGCCTTTTTATAACATGGATGAAGTAGCTGAAGCTGAAAT
CTTTTTGTACTTCTCAACAAGTGACCGGAGAACATTGAAAAATAAATAAGGCTTTATGACAAGGCCT

MBS

TTAATCCTTAATGCTTCAATACACTGTTGATTCAACAACATATTCTTCGCTTTCAATTTCATTTTTTTTT

TCA-element

ATTAATTTTATCTTCGTTGTAAGTATTTATAGGTTTGCTTTTTCAAATGGTTGTAAGGTAGTTAGGACT

GATA-motif

ATACAAAA f‘TI\ A AI‘TTTI\ I\TATI\ ACAATTOCATATTTTOTTOCCAAATAGTA ATTI\ AAATTTOCTCAACC
NIASAVVVAV IAVVAS T T IS TUNTAT T T TS T T v ummning

Box |
v

4

A
AT AV T TV T UG Oon

AATTTGCTCTATTTTTAGAAGTTTCAGTGCAAGCAAACCGACGAAAAGGGGGCAATTTTTTTITCAA

DRE Box |
AATTATTAAAATAGAGTAAAATTTAAATTAATATTCAAAAAGGAATAAATTATAGGTTATGCTACGACTT
GTGAATTGAATTGAAGGTAGTAAAGTATGTTACAATTTTCTTTTTCTATTTTCACTGAAGTAGTAAACT
ATTTTCTGATTTTTTTTTCAATATACTTTAAAGTTGTAAGGAATTTTTTTTCCATTAAAGTCATAAAATAT

HSE Skn-1_motif
TTTACGATTTTTTTTCCAACACAAACTTAAAATCGTAAAGAAGTATTTTTTTTTTCTTTTTCCAACAAA
GTCGTAAAAAACTCAACTTCAATTTTTAATTTTTTTTAAGTCATAAATTATTTATGCCTTCAAAATTATTT

Skn-1_motif

TATACAACATATTAAATAAAATTAAAATTATTTATTTACTAAATAAATAAATAAATTTTTTTACAATTTTAAA

TATA-box CAAT-box

AAATTTGAAAATAAAATAAAAAGATTACCATAAAAAATTTATAACTTTTATTAAAAAAAT

Box | TATA-box
& 3 gma-miR1510a B EhFF 5|
Fig. 3 The promoter sequence of gma-miR1510a
%2 gma-miR1510a ¥8E E T
Table 2 Target genes prediction of gma-miR1510a

LS g [ R BB R

Targets Expection Homologous genes Target description
Glyma04 39740 2.0 AT5G36930 HUwE I (TIR-NBS-LRR class)
Glyma06g36310 1.0 AT5G40910 YiiE E (TIR-NBS-LRR class)
Glymal6g24940 2.0 AT5G36930 HUwE I (TIR-NBS-LRR class)
Glymal6¢25140 2.0 AT5G17680 Y (TIR-NBS-LRR class)
Glymal6226270 2.0 AT5G17680 HUwHE A (TIR-NBS-LRR class)
Glymal 627540 2.0 AT5G17680 HisE 1 (TIR-NBS-LRR class)
Glymal8g14660 1.5 AT5G17680 B (TIR-NBS-LRR class)
Glymal9g07660 2.0 AT1G56540 P (TIR-NBS-LRR class)
Glymal9g07680 2.0 AT1G72840 ATP 254/ BA%E / BIKZIK

2.4 #EYRILZFH A amiR1510a-pCAMBIA3301 &Y
HE
i B PCR 5 R0 gma-miR1510a 1)
F/NA 5k 118, 176 F1 178 bp 3 N Bt ab #ll ¢
(El4). %3 R BIRAE N, PCR ¥4 4815
422 bp () amiR1510a FiEF5) (K 5) , FHamiR1510a

B934 3: 2 pIETL. 2 84K, PCR 45 5 3 B )\

HZH B R O/ — B 2Rl

i ([E14), 2

23052

LeXt 2 B amiR1510a §8 3% A &4 RA, ¥ a
miR1510a Hij 1 7 1) B VI J5 3% 42 A4 26 38 3 A
pCAMBIA3301 #fArft, PCR 25 532 H47-1 1 422 bp

B9 amiR1510a F B (& 5), M % 2%

REW a
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miR1510a 7 %\ f 22 % A & A 22 4%, amiR1510a-
pCAMBIA3301 A9 EE 58 ik o

1 2 3 M

<«—250 bp

«—100 bp

M:DL2000 marker; 1: a j Bt PCR j=4#);2. b i Bt PCR
7330 ¢ B PCR 7“4,
M: DL2000 marker; 1: PCR product of a fragment;
2. PCR product of b fragment; 3; PCR product of ¢ fragment.
B4 EEPCRYE™Y

Fig. 4 Over-lapping PCR product

500 bp

250 bp

M;DIL2000 marker; 1: PCR y=4j,

M: DI2000 marker; 1:PCR product.

5 KX gma-miR1510a Bk FF 51K 415
Fig. 5 Amplification of the gma-miR1510a

precursor sequence

M :DI2000 marker; 1 ~6:amiR1510a-pJET1. 2 41 5 kr
PCR 74,
M. DI2000 marker; 1-6: PCR product of amiR1510a-
pJETL. 2 recombinant plasmid.
B 6 PCR #&ill amiR1510a-pJETI. 2 E 4 i
Fig. 6 PCR detection recombinant plasmid
of amiR1510a-pJET1. 2

M. DIL2000 marker;1 ~ 6:amiR1510a-pCAMBIA3301
Hik: PCR 774
M. DL2000 marker; 1-6: PCR product of amiR1510a-
pCAMBIA3301 recombinant plasmid.
7 PCR #il amiR1510a-pCAMBIA3301 &4 &t
Fig. 7 PCR detection recombinant plasmid of
amiR1510a-pCAMBIA3301

3 i #

FEY) amiRNA £ R F) FH miRNAs F1H 1 mRNA
22 1) 1) 7 B L AMAR B 5. amiRNAs I70 2R i 45 Sk
AL RNA F 3 (RNAL) Fg 315 5 09 56 4 T 3k
(VIGS) ,f#%) amiRNAs 5 V5 200 &5, B Qi /I i) i
FUSCR A 2 ZE TR B 10 L AR T
gma-miR1510a () amiRNA FikEK | RiG Lk T %
JE gma-miR1510a [/)2E W) DI REBE 5 LAl

AHFFEXT gma-miR1510a (191 371 bp f5 843
BT & IRAFAE Al A 0 ol 3 A 00 38 3R N6 1Y 24 ek,
Hop MBS TR R IT R — A2 5 T R AW
MYB % 407 52", DRE Joff & — DREB %3¢ [H
TRESE G A O, AR ) N5 3 858 a6 v R AR R
ABA 5 S — A B, R gma-
miR1510a ] B8 2 55 Xf + 52 A8 HE A W W 38 19 7 25
LB, 25K O6 4 T 5 B & B gma-miR1508a
e s &A ABA R AMLEN &0k, K
gma-miR160a J5i 2)F Hp s £ — Sk A W i i 2%
JeHE S Tl Bk B 58 A8 gma-miR1510a
Jet Bl R 3 I AR T TR S e ST VR
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