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Abstract: microRNA ( miRNA ) is widely distributed RNA regulatory genes, endogenous and 21-25nt noncoding single-stranded

small molecule RNA. miRNA has a complementary relationship with its target gene mRNA , and mediates the degradation of tar-

get genes. The transcriptional gene silencing causes the down-regulation of the expression of the target gene. In the present

study, the promoter and the target gene of gma-miR1508a gene were predicted by bioinformatics methodology in PlantCARE,

PMRD and BAR databases. Analysis results showed that many important abiotic stress cis-acting regulatory elements were

found in the promoter sequence and gene expression may induce by ABA,low temperature and drought stresses. Seven gma-

miR1508a target genes were identified by PMRD software , which involved in cell apoptosis, regulation of flowering, stress re-

sponses , cell wall modification. Finally ,Glymal0g03840. 1, Glymal6g27800. 1, Glymal7g07280. 1 totally five of them may be

the target genes of gma-miR1508a under low temperature stress.
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1.1 gma-miR1508a EA&{E B K5

if1T miRNA %4 )% ( miRBase ) 2814 miRNA J¥
5 {5 B, M 4ik: http://www. mirbase. org/( Release
20 June 2013) ,
1.2 gma-miR1508a EEEFH T %

1F Phytozome 7 EX gma-miR1508a Hij & /T 51 1Y
3iF 1500 bp A& R )5 343 B IX 50 Chttp ./ www.
phytozome. com) . il 4k 4k Pk TSSP Hi i 5T
A B 55 S 3R 57 5 (hittp o //linux]. softberry. com/
berry. phtml? topic = tssp&group = help&subgroup =
promoter ) Fll TATA-box it — 2 %€ Jii 3l + i 1E 1
P A 3T A E R ST AF 4 73 AR ] PlantCARE
B ds 2 3 47 43 B Chttp ://bioinformatics. psb. ugent.
be/webtools/plantcare/html/ ) "7/ |
1.3  gma-miR1508a HEBES FE Tl K2 53 #1 75 &

AR miRNA 7EZE 504 % PMRD 45 4% Hi 7R
RGN H ) gma-miR1508a HI 3 [H (hitp://
bioinformatics. cau. edu. en/PMRD) , 33 i3 BAR %{
P PEAELR 53 BT 400 R I o i [ 050 408 56 DAL ARG IR
TR R L gma-miR1508a 2 5 4IL 5 #Y
g 3 #m XL ( http://bar. utoronto. ca/welcome.
htm ) %1
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IR RN AR ] 0 #E 5L I B D e ok o M. ABESE
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JHFEIL miRNA, [H I, % T gma-miR1508a i I fig
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AHIC S oA 0 HHE B PR AT 58 2 5 09 I L 100 B8 2
g JEIFAIETE
2.1 X% gma-miR1508a BIF 55 8

gma-miR1508a iR} 95 bp, ENTE 16 =
Jettfk b gma-miR1508a Hij 14 )7 51 1) ZEFR 25 44 L
KL, 7 M Y 81 . K 5L gma-miR1508a Hif {4
J% %1% : AAUUGCUAUCCAACUGCUAUUCCCAUUUC
UAAACCUUGUUACACGAGCAUCUUGAUCAAUGG
UCUAGAAAGGGAAAUAGCAGUUG AGUGGUGCUU (
el BT
2.2 gma-miR1508a W BB F o1

LNt gma-miR1508a R P A 1E Phytozome
E e, BT gma-miR1508a FYJER 20 5" % | i
1500 bpJP A VE A JE 8l 143 7 X s, i@ i TSSP 43

Chr.16.map

gma-miri308a

chr.l6
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a: gma-miR1508a FiIAZEFR 4544 ; b gma-miR1508a Yt {4 {4
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FEL
a: Pre-gma-miR1508a stem-loop structure; b: Position of
gma-miR1508a.
1 gma-miR1508a RI{FEIRGEM R R EBREMN
Fig.1 Pre-gma-miR1508a stem-loop

structure and position
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TA-Box, Tt 15 sh+ X3k, 3@ A8 4 )G 3+
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S T8 ST RE, ik 1 R,
1E gma-miR1508a (1) )3 3+ X WA S Hiid Ot K
FAHR A E oot S ¢ mrE oo
ALARIE T B A SR A L E oA
& ABA 005 SRR EMAERK RS, HE 3 F i
YEFITTC A 43 B 45 2R AT HE W, gma-miR1508a 2 5 1I§
5T ABA SRR WA RN
2.3 gma-miR1508a $LE FE B 7N K 5o #r
2.3.1 gma-miR1508a ¥e 3k B A M @ Z MY
miRNA 7EZE0 45 22 PMRD A 8 1 7E K & 5L A 20 v
1) gma-miR1508a LI, 73 #7 b 1 2 55 FL R0 3 [
FOAEC A Bt 3 AN, SRR 7 AR IE
gma-miR1508a TEHARG I A [F] I 30 25 DA 2y e 1 s I
2, HTX 7 AL A TRe AR A, #E4T [R5 2
1) Ty Be RS, R SR & A L [ Glymal7g
07280. 1 ZEFL R JF ) [R] Y5 ) AT4G25810 EAT A
R RSB E R, 5ok & AR ¢, =
55 200 i RE 0 A K mT S AR A 0 Dy g s FESE A Gly-
mal5g02010. 1 & —Fft 3£ BR 5% 15 14, 58 98 4 S£ IR A
Mish e iz B LN, 25 2 il 55 e By 5 88 g
Glymal0g03840. 1figts = 5%/ IMAZH %<, {57 T 240 A%
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Table 1 Stress-related elements in the upstream regions of gma-miR1508a
Jeff i Yt {7
Elements Numbers Function Location/bp
5°UTR 3 AREHEIX -1219, -110, - 115
TATA-box 6 JA BT AL I -1302, - 1264, - 1133, -812, -794, -30
CAAT-box 6 & Bl 5 a5 N A oo -1154, -1080, -992, -863, -589, - 165
CAT-box 1 Panast AT ST -1184
CCAAT-box 2 MYB £564i 55 -759, -672
LTR 2 AR L Y T4 -921, -549
ABRE 2 ABA i o4 =57, +71
MBS 2 T RS MYB 454 4 -44, +100
TCA-element 1 TRAG TR S T A +109
HSE 1 o v ook +134
AE-box 1 S R e -804
ERE 1 N N T -934
GARE-motif 1 TRAE R WP IC -119
TGA-element 1 Az R F A e -583
15 TSS Wy_BHFIC R -7 78 TSS WY R UHC A + 70
Upstream of TSS marked with “ - ;downstream of TSS marked with “ + 7.

&2 gma-miR1508a SRE[F Ih&E
Table 2 The function of gma-miR1508a target genes

BEAE [ P K] Trfie

Targets Homologous genes Functions
Glyma09g07290. 1 AT1G12700 AT BERG A TE M, ATP 454 PPR 545 14
Glyma09209300. 1 AT3G04220 PRS2 PR A TE P AT RS 4, Al T
Glymal0g03840. 1 AT1G06760 S 5%/ MR T A% 5 Skl DNA 254
Glymal4¢36390. 1 AT5G48250 CO-LIKE, {1 4% constans } FT SOCI
Glymal5¢02010. 1 AT1G52190 SEMRFL B IR P SR SN 18 BN , 25 Z2 i 58 0 17
Glymal6g27800. 1 AT1G12775 PPR K7 11
Glymal7g07280. 1 AT4G25810 AR RS R (AL A WD S5 AR I i

IR (A R R AR A

PN, 5 s DNA 254, Glymal6g27800. 1 2 )& T
PPR Fji%E 1, PPR ( pentatricopeptide repeat) 2 [
JORAERE ) A0 L B VAN B A (A 5 A% 3 A B
i SER B A, S 53R I PR
b A K R R P IR IR R AR R R G Y
PR,
2.3.2  gma-miR1508a #5458 R 44 $e K B TR
Xf gma-miR1508 a #0LEE PR (1) 400 e 7 [m] 5 e 1R i 4 7
RIS RE D RE 34, ) 2 BE L PR 20 78 28 0 B BcHis
&£ BAR ( Bio-Array Resource ) 43 Il 3k 5 U 55 77 [6] I8
BRI AR IR 38 T YRG5 BT gma-miR1508a
ZARMEE T FURFRIA, R, 0 IR o FL e i J 3R

TR 9, 7w 7 AR I A, B R PR OB 38 fS
Feaktm TR, [ Y5 e AR P 38 T 1 R A A
WE 2, HE 2 a5, Glyma09g07290. 1 [&] 5 #0135 K
AR E T I 3RIA, 5 gma-miR1508a 48 5E
TN I B RFAE A A, 0 HOF AE RSB SE, A
% gma-miR1508a JH % ; Glyma09¢09300. 1 [a]FH LK 57
ARG PR 3 PR 2R3k T AN I 35 5 Glymal0g03840. 1,
Glymal4g36390. 1, GlymalSg 02010. 1, Glymal6g27800. 1,
Glymal7¢07280. 1 iX 5 A [ YR R R 1 A2 AR 38 AN
[RPRLIE RIS FF 6 gma-miR1508a HIHEDH 2 5 EGikL
B RHIE
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Fg.2 Expression of target genes under low-temperature treatment(4°C)
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[3]
9T M 3l ¥ oo 4 A0 R 3L K 7 T X gma-
miR1508a 1y T fig ¥E 4T T W 0 A1 4% #i. gma- 14
miR1508a i3 F DCBREE SR I (i SRR AR
B9 B nT LATE) 322 H 3R A5 gma-miR1508a 1Y 3% 3K
o TEFESERROL S _BWFHY — 921 1 - 549 bp {i/ & (6]
£ 2 > LTR (low temperature response ) Wi i oG 14,
-57F01 +71 bp AP EA 2 > ABRE(ABA response el- 7]
ement) i) N TG A4, [B) B 38 A7 76 24~ T 5 R N oo
Vi gma-miR1508a W LA i I I 8 45 oo ok jfaz
B2 55T 5 ABA W& B, gma- (8]
miR1508a 7EAIGIE . ABA 25 WpiE F Rk &M, 7
Sh—TJ7iE, 4 T gma-miR1508a fE M My MIEH 195 1
*ﬁ%bﬁ% miRNA DJfg Ry G4k, ik PMRD #5445
FREI] 7 AR DR i 10 0 L TR X BB HE L TR 43 53 2 [10]
L?TQIHHE{HE PARI R E O U017 B S N 1 0 & ki
s RBFFOR R R IR R L R i Fe kg | . 1)
SYHT T ORI A 98I 0 0 2 B L B gma-
miR1508a IVEFIRE S A8 E T 5 A W AR &
IO PR R AL B B A L QA R SR R A R T [13]
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