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Bioinformatics analysis of miR169 and its target genes in pepper

LIU Xue-mei, WANG Yue, LI Wei-qi, WEI Ji-cheng, REN Ru-yi,
( College of Life Sciences and Technology, Mudanjiang Normal College, Mudanjiang 157011, China)

HAO Ai-ping

Abstract:  In order to understand the important regulatory role of miR169 gene family in the growth and development
of pepper, the members of can-miR169 gene family were analyzed by bioinformatics, including chromosome mapping, se-
quence conservation analysis, phylogenetic tree analysis, precursor sequence secondary structure prediction and target gene
prediction. The results showed that the members of can-miR169 family were located on four chromosomes, the mature se-
quence was highly conserved. The precursor sequence was highly conserved in the position where the mature sequence was
produced. The forecasting results indicated that all members of can-miR169 family had target genes, which were mainly
composed of nuclear factor Y (NF-YA) complexes and were roughly the same. These target genes can be involved in a vari-
ety of life activities such as seed germination, plant development and response to external environmental stress.
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Kf can-miR169 ZE 15 AR b1 FHTAF 511 LA FAS-
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PO ME N R R, P SR E X B,
1.3 BIEF 3 — R

$ can-miR169 ARSI LI FASTA #2752
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miR169 ) il 245 51 ik 17 2 Fp 4] L X, 45 3R )
WebLogo ( http ://weblogo.berkeley.edu/logo.cgi) 2 il
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BN BN, A MEGA X 3 3 4832 % ( Neigh-
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WMD3 ( http ; //wmd3. weigelworld. org/ cgi ) B9 7E £& il
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RN FIER O (1), 8RB RER can-miR169¢ Fl
can-miR169g A A 22 AT FEAN AT 13 4
M BEX S 21 A GE B A4 5 PEPPER GE-
NOME Xf 47 15 A i S #E AT AL, 25 R o 15 4
SR P HN Ir AT 4 SR AR B, o300 e o fdk 2 g
ka4 Getafk7 Yefhs, Hif 8 b TY
@ik 7 558 can-miR169a , can-miR169b | can-

#1 can-miR169 KERAFIREREFEMLER

miR169¢ | can-miR169f | can-miR169g, can-miR169j
can-miR169k | can-miR1691, 74 5 /Nl 5t 7 T 4L (oK
8 I, 4 % & can-miR169d . can-miR169h | can-
miR169m .can-miR169n . can-miR1690 , Hi4% 2 Nl 51
H1 can-miR169¢ i YA fk 2 I+, can-miR169i {3 F
Retafka I,

Table 1 The mature sequences and gene localization results of can-miR169 family

miRNA miRNA ST 51 (5'—3") BRI ENL
can-miR169a TAGCCAAGGATGACTTGCCTG ek 7,16539417-16539504
can-miR169h TAGCCAAGGATGACTTGCCTG Yetafh 7.17068233- 17068320
can-miR169¢ CAGCCAAGGATGACTTGCCGGC Ytk 2.166844506— 166844625
can-miR169d TAGCCAAGGATGACTTGCCTA Yefofi 8 . 111451386— 111451477
can-miR169e TAGCCAAGGATGACTTGCCTA Yeafk 7 .18202672-18202766
can-miR169f TAGCCAAGGATGACTTGCCTA YLta A 7.16443711-16443803
can-miR169g AGTAGCCAAGGATGACTTGCCT et ik 716395710~ 16395805
can-miR169h TAGCCAAGGATGACTTGCCTT Yetafk 8.111540844- 111540048
can-miR169i TAGCCAAGGATGACTTGCCTG Yefafk 4,19701329-19701433
can-miR169j TAGCCAAGGATGACTTGCCTG YLEik 7.16282649- 16282740
can-miR169k TAGCCAAGGATGACTTGCCTG Yeafk 7 . 17068658-17068749
can-miR1691 TAGCCAAGGATGACTTGCCTG Yeik 7 .16282433-16282516
can-miR169m TTAGCCAAGGATGACTTGCCT Jetrfk 8 . 112337771-112337862
can-miR169n TTAGCCAAGGATGACTTGCCT JetrfR 8 . 112401507-112401603
can-miR1690 TTAGCCAAGGATGACTTGCCT efrfk 8.86421952-86422052

2.2 can-miR169 KRR G FIRIRF ST
FIH] Multiple Sequence Alignment 1 ESPript 3.X
X can-miR169 SR O R 51 e i 1A 17 51 k4
SFEESHT (L 1) IR WebLogo XF 25522 1 5y
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HN A TP 22 0 A] RS AL TN W) & B B Be
ANl AR ZH R rp i B
2.3 can-miR169 EE RKIEBIEKFF 5 Z R4 H T
F A AE 26 %% F RNAfoldWebServer X} can-
miR169 J& K Z 5§ 7K 7 51 BEAT —SREEH TN, 45

1 10 20

L | L
Can-miR169k - *|TAGCCAAGGATGACTTGC(T(G*
Can-miR1691 + *[TAGCCAAGGATGACTTGCCTG -
Can-miR169i + *[TAGCCAAGGATGACTTGC(CTIG -
Can-miR169j * *ITAGCCAAGGATGACTTGC(CTIG*
Can-miR169b - <[TAGCCAAGGATGACTTGC(TG -
Can-miR169a - *|TAGCCAAGGATGACTTGC(T|G*
Can-miR169¢ - *|CCAGCCAAGGATGACTTGC(CGGC
Can-miR169m - TTAGCCAAGGATGACTTGC(T]|. .
Can-miR169n - TITAGCCAAGGATGACTTGC(T|. -
Can-miR16%90 - TITAGCCAAGGATGACTTGC(T|- -
Can-miR169g AGTAGCCAAGGATGACTTGC(T|- -
Can-miR169h - -[TAGCCAAGGATGACTTGC(TT -
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B 1 can-miR169 3 & i B 51 EE X3 45 R

Fig.1 Comparison of mature sequences of can-miR169 family
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Fig.2 Conservative analysis of the mature sequence of can-miR169

& 3 can-miR169a (a) . can-miR169g (b) . can-miR169k ( c) .
can-miR169n ( d) i & 5 51l B9 = 2% 45 ¥ T =)

Fig.3 Secondary structure prediction diagram of can-miR169a
(a), can-miR169g (b ), can-miR169k ( ¢ ), can-

miR169n(d) precursor sequence
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3 can-miR169 J 51 1Y 32 R A7 8 A1) 1Y AR A
= HA can-miR169c ZEAHYIAR 25 b A6 R SLH

Wik, AR, AT fERFE can-miR19¢ AL
JP9I 5 H At gl 2T 91 22 i K, R HE I can-
miR169 B 7E H b B b A TR 2 LR 54 |
B g, ol Hoab A B R B 2 X S B Ry
ST miR156 FFR 51 43 i 45 52, B
(7] 8 5 H AN [) i [ A () 8 8 A sk o Ak A 420
AN ] R ZH 2 DT S BORT R T 971 25 S 80K TRl e,
UEBA T HAE AL B h D 8 X A PR 7

95 Can-MIR169¢

63 E Can-MIR169¢
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Fig.4 Phylogenetic tree of precursor sequence of can-miR169
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Table 2 Target gene prediction results of can-miR169 family

miRNA HEEEA TR T Re T
can-miR169a ,can-miR169b can-miR169d ,can-miR169e can-miR169f NF-YA1 F£ A RAEER
can-miR169i ,can-miR169k . can-miR1691
NF-YA3 JE[H R LT TR
NF-YA4 J:[H HRARK TEIH P
LOC107855437 £ [H UifeRH
25 MYB M1 3L WP R T RE
can-miR169¢ ,can-miR169h NF-YA1 3K REEFR
NF-YA4 H:[H B LE TR
NF-YA1 $:[H RAERK LR
NF-YA3 A YifeRH
NF-YA4 JE[H WA FH KA FRE
LOC107855437 #£A R4
25 MYB MK I3 TG
28 - W L TR G T
TGRSR FH T 75 Wi S I YieAm
JER A Z AR SE A IREARH
LOC107866846 £ [X YifeRH

can-miR169m ,can-miR169n ,can-miR1690

FKT S S M A3g09650 HE  AEMAE K TR an
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2% B U AL R R
KA B AL R ISR A i LY B LIS
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2 Argonaute £ FH FE

FaY A TR
DNA 5|5 DNA T4

3 17 i

N H AR, B TS B2 35 Fiiad bk
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FIH AW B 22 25 can-miR169 JE R 5815 1) AL
DITHNFIHTAFF I AT T ORS00 RS L &
AAR 53T A5 1 A0 R PR N 2 AT TR
can-miR169 S RIEA T W0 T fift, AR S
REIR, can-miR169 FE R ZWEILA 15 MEIGE 5,
HIX 15 G805 AT BT 51 sy TR
PR G A T AT 51 7 A A 1 s O S 1 4
o AN can-miR169 & K 52 1 i 1A T 51 ) & 5t
RE AR B n] LR A ) fE AL

r PRk A [ 4 2H 2 A E S TR) R ) AR [R) Fr) s 2R
A B L 5 A R e AT AR T BR 25 XA LT AR B
SFIX R

T A XTI PR A 0 AN HE ) can-miR169 S5
JRGLBR can-miR169g SR ELA 224~ $E 5L K O HLix 26
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Z 5T Z 8 ar s sh R, R BT AE B
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7 26 4, X 136 W NF-YA %% 5% [H 7 % [ J& can-
miR169 ZiE A FESLILHN , i =& R MAET
K NF-YA RE$ 7 T KX MR bt A i 32 1, NF-
YA E AR ZORAE XA T R B RS R A Y
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