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Research development of plant microRNAs in the environmental stress
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Abstract; The plants miRNA can express fast and play the role of some genes associated with stress,to
start signal system to improve resilience against adverse environmental hazards of plant capacity under
stressed conditions. This paper focused on the synthesis of plant miRNA , mechanism, characteristics and e-

volution in plants of high salt and drought stress in the role of resilience, and the plant miRNA research

and development trends of the prospect.
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Table 1

M. e miRNA (%], 557 iy 2~8 fi
B AR5 mRNA B AN OoTH MBI SRS
miRNA 10~ 11 {7 #% 1 & 5% 2 Fe %5 9 42 mRNA [
ORF X5 8 3 P9 g 1 1) /5, miRNA 4k 2238 51 #1
DI H A H AR mRNA, W76 miRNA (¥ B350 41 12
FEr, miRNA {9 3 2R A7 402 mRNA (1 3
UTR X, H3E 3 e 28 #0 mRNA - | () A% 8 44 25 B o%
RS B OB A Y 22 KGR I mRNA B H
e,
1.2 4% miRNA §tk

— MBI BT L B P 3 R R HL S Bl T A A
SR GCH RSP MBI A X, GC &7
A P MR . 76 ¢ miRNA 9 F 58 bt &
B, miRNA J5 3§ GC & &8 & . A 90 1 s
FEAk s M H GC & & & Y miRNA, — g n] S8
LR PET S W, GC B R s L L R R
AR L 7E AL DR . T2 B TIRE R 2y AE
RKRFEE I 280 miRNA 7E A [ A# 4 22 18] AH 24
SF 5 XA B AE B ) miRNA P 31 22 [ (1) 75 )
TRSFE L 30 S WA T A 45 ) B R 3L 37 ) v
FEARSF Y . X F Rl — miRNA JER B A H
FE W) 22 [B) B3 e B A A < 1 A o A — 2 1) 22 Sk (R
D,

AE miRNA EREFHPHRFESER G

Different miRNA conserved and differed in other plants

YR Plant species

mikNA i mikNA J§1(53) KB BEE Tk @R kw o HE HE W s

miRNA species miRNA sequence(5'-3") Oryza Arabidopsis Zea Sorghum  Glycine Saccharum Medicago  Populus P/_lyx('(r

sativa  thaliana  mays bicolor max  of feinarum truncatula trichocarpa ”Z(i;:i[\a
miR156a UGACAGAAGAGAGAGAGCACA + — + + + — - — _
miR156b UGACAGAAGAGAGUGAGCAC + + + + + + — + +
miR157 UUGACAGAAGAUAGAGAGCAC - + — — + — — + _
miR159a AUUGGAUUGAAGGGAGCUCCG + + + + + + + + +
miR159b UUUGGAUUGAAGGGAGCUCUG + + + + + + + -
miR159¢ UUUGGAUUGAAGGGAGCUCCU + + + + + + + + +
miR159d UUUGGAUUGAAGGGAGCUCUA + + + + + + - + +
miR159¢ AUUGGAUUGAAGGGAGCUCCA + + + + + + — + —
miR160a UGCCUGGCUCCCUGUAUGCCA + + + - - — — - —
miR160b UGCCUGGCUCCCUGUAUGCCG + + + + + - + + —
miR160c UGCCUGGCUCCCUGAAUGCCA + + + - + — + + +
miR162 UCGAUAAACCUCUGCAUCCAG + + + + - — - + -
miR164a UGGAGAAGCAGGGCACGUGCA + + + + - — — + -
miR164b UGGAGAAGCAGGGCACGUGCG + + - + - — — + _
miR164c UGGAGAAGCAGGGCACGUGAG - — - — — — — T _
miR164d UGGAGAAGCAGGGCACAUGCU — + + — — — — T _
miR165 UCGGACCAGGCUUCAUCCCCC + + + + + — — + -
miR166a UCGGACCAGGCUUCAUUCCCC + + + + + - + + —
miR166b UCGGACCAGGCUUCAUUCCCU + + + + + — + + —




%5 X5 L 4F AHY miRNA ST B 5T 3 e 219
R 1 Continued table 1
iR Plant species
mikNA i mikNA 7153 KR omEK Bk mw ke e Hw o gk R
miRNA species miRNA SCqUCnCC(5/’3/> Oryza Arabidopsis  Zea Sorghum  Glycine Saccharum Medicago — Populus P/.Ityﬂ[.;r
sativa  thaliana — mays bicolor max  of feinarum truncatula trichocarpa ”Za::”f
miR166¢ UCGGACCAGGCUUCAUUCCUU + + + + + - + + —
miR166d UCGGACCAGGCUUCAUUCCC + + + + + - + + —
miR167a UGAAGCUGCCAGCAUGAUCUA + + + + + - - + —
miR167h UGAAGCUGCCAGCAUGAUCUGG + + + + + - - + —
miR167¢ UGAAGCUGCCAGCAUGAUCUG + + + + + + - + —
miR167d UGAAGCUGCCAGCAUGAUCUU + - - + — + — + —
miR168a UCGCUUGGUGCAGAUCGGGAC - + + - + + + - —
miR168b UCGCUUGGUGCAGGUCGGGAA + + + + + + - + —
miR169a UGAGCCAAGGAUGACUUGCCG + + + + + - + + —
miR169b UAGCCAAGGAUGACUUGCCCA + + - + + - + + —
miR169¢ UAGCCAAGGAUGACUUGCCGG - - + + - - + + -
miR170 UGAUUGAGCCGUGUCAAUAUC + - + + — - — — —
miR171a UUGAGCCGUGCCAAUAUCAC + + + + — - - + —
miR171b UGAUUGAGCCGUGCCAAUAUC + + + + - - + + —
miR172 AGAAUCUUGAUGAUGCUGCAU + + - + + - — + -
miR390 AAGCUCAGGAGGGAUAGCGCC + + - - - — — + —
miR391 UUCGCAGGAGAGAUAGCGCCA — + + + — - — + —
miR393 UCCAAAGGGAUCGCAUUGAUC + + + + - - + + -
miR394 UUGGCAUUCUGUCCACCUCC + + + + - - — + -
miR396 UUCCACAGCUUUCUUGAACUU + + + + + - - + +
miR399 UGCCAAAGGAGAGUUGCCCUA + + - + + + — + —
W RRAUE R R AR EAR . B miRNA S [F 4B i AR R, SRS R L R ) 2 R,
Note:“-+” indicates high degree of similarity;“—" indicates low degree of similarity. The same miRNA in different species,the higher the

similarity, the greater conservative,otherwise the difference is greater.

2 miRNA 5 Whifa

H i, 4 3 R 5 Ak & 2 U — At SR Y T
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eswaran 207 5 W ZUS g gy & W, K RE Bk L R OT AR
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#Z' | Sunkar %" 5 Zhou SFHFSE & B, AR ST
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MR K B, XJE 8 miR402 B8 1%
DML3 B fy ik, MR ROST FEPH BRIk . A
M F B EM . B miR417 (976 AL E H BT % A
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Table 2 Response to stress part of plant miRNA
miRNA £ Fx 5 ] 345 N B A Wb
miRNA ID Target gene Respone to stress type species
. . . TR R VNP1 & NG N
miR156 SPL,SPB Salt,drought, UV A. thaliana,O. sativa,Z. mays, Hordeum vulgare
. . , . USENE AN
5 A BB HNLE C .
miR157 SPL 7 I Cold, UV O. sativa M. truncatula, H. vulgare
. T 5 A VABA AL s e g . o
miR159 MYB Salt. drought. cold, ABA ., UV FIT KRS A. thaliana,O. sativa
. TR S BRI AR K
miR160 ARF Drought, cold, ABA, UV A. thaliana,O. sativa,Z. mays
. , UREIF KRS R
Eh =4 A . . .
miR162 P450 TR Salt, drought; cold A. thaliana,O. sativa,Z. mays
. A TR T RIS R T K
miR164 AL Salt,drought, cold, heat A. thaliana,O. sativa,Z. mays
miR165 HD-ZIP TR A2 Salt, drought, UV W IT KRS A. thaliana,O. sativa
miR166 HD-ZIP F 5B L4 Drought, cold, UV IKFEE K KFE O. sativa, Z. mays, H. vulgare
. IR BIFGHF AR Tk
miR167 ARF Salt,drought, cold, UV A. thaliana,O. sativa,Z. mays
. . .54 ABA FUREIF L K
miR168 AGOL, PZE40,TF Salt,drought, cold, ABA A. thaliana,Z. mays, P. trichocar pa
. A bk PR IT KA K VE T
N A BB AL Lk .
miR169 NEYA T SRR Drought, cold, UV A. thaliana,O. sativa,Z. mays,M. truncatula
miR170 SCL ghh4 UV PUHE T KAE A. thaliana, O. sativa
RN N BN N S T
HOvA BE AL 4 :
miR171 SCL LA A. thaliana, Z. mays, H. vulgare, Solanum tu-
Drought, cold, UV
berosum
miR172 AP2 L B AN Cold, UV WFIT KRS A. thaliana,O. sativa
. TR ABA A I AR
miR319 MYB Drought, cold, ABA,UV A. thaliana ,O. sativa
miR393 TIR1 % TR ABA AN LU IT KA A A
Salt,cold,drought, ABA,UV A. thaliana,O. sativa, P. trichocar pa
miR394 TIR1 F 5 Drought IKFG O. sativa
o Aps BT ABA RN R
. Salt,drought, cold, ABA O. sativa,Z. mays,M. truncatula, P. trichocar pa
miR396 GRL T 5 % Salt,drought, cold W I KA E oK AL thaliana, O. sativa, Z. mays
. o i F R ABA BRI KT
. - o Salt,drought,cold, ABA A. thaliana,O. sativa
. « A PR IT K FE E T
Eh = AN .
miR398 CSD TR 1% Salt, drought, cold A. thaliana,O. sativa sM. truncatula
- £ F 7% ABA . ‘
miR399 PHO2 Salt,drought, cold, ABA EA& M. truncatula
miR402 DML3 F 5 Drought WIFEIT A. thaliana
. , WL IT A
. EOA
miR403 Argonaute + 5 % Drought,cold A. thaliana Vitis vini fera
miR408 SBP T 5 ¥ Drought,cold KRG VK O. sativa, H. vulgare
miR444 A-1b =i Heat I Ir KA A, thaliana,O. sativa
miR474 PDH,.PPR + 5 Drought KFG O. sativa
miR776 CIPK T8 Salt,drought IFEIT A. thaliana
miR815 Nip T 5 Salt,drought B M. truncatula
miR530 HD-ZIP T 5 Salt,drought JKFE O. sativa
miR827 SPX HLH# Anti-microbial IFFIT A. thaliana
miR828 MYB 5B Salt,drought WL IF A 4 A. thaliana,V. vinifera
miR857 Laccase F 5 Drought PIEIr A. thaliana
miR858 MYB F 5 Drought WS F M A, thaliana, Lycopersicum esculentum
miR1073 CSD 58 Salt,drought INSEREEE P, patens
miR1218 NAM/ATAF/CUC3 T 5 Salt,drought INSLWE#E P. patens
. . . HOTFRE R ER I !
miR1223 NAC Salt,drought, cold, heat /NILHEEE P. patens
. HOTR A IR =)
miR1436 WRKY Salt,drought, cold, heat KHE O. sativa
Fh R E A B
miR1514 NAC TR R KG G.max

Salt,drought, cold, heat
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miRNA X At 5 2 7 30t A w57 . miR395
ZARGE W8 5 0 SR R R ST RS ATP i
PR 35 R (1% 3 35, 398 0 X6 B 14 R i L A A o 2
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o W R SR R T B s I 26k (A AtPTD) L DA 4E 7l
RN R S PIEAN

3 miRNA 5+ 5Jia

TREEYAEFSEDEEINMSEZ — 1
Xof AV 7 i SE R R TS 2 A AR BT R S
£, 6L IF &k B, miR393, miR319, miR397,
miR157,miR167, miR168, miR171 Fl miR408 7 T
BAUTRERRES, OB ERKEMET.
miR393,miR398a Ml miR408 By FiAE 2 I FFiash,
M miR169 FEAR iy & & F Y s i u &
KU IR ZERNZE ST ot e A OG ) miRNA B
BT 5 ABA S #£k,

Eul-Won %5 7 8 v % 3, Bifi 5+ 52 i 7]
B IEK . miR171a,miR171b Fl miR171c & & & it
B A miR171 BB % SCR 3 [H ik SCL #H 1,
WU PR R 25 4 BTG R R (GAD R 5 3% 33k
7L e R BB R R . TR T
M NEFYAS B A7 46 0] LU miR169 () F ik T
VA, DN & PP AE Y . FE KRS B, miR169g AT
L 5 8 55 Bt 52 5% 5% R 7 CBF/DREB i 2 2] 5t 5
TERS,

miRNA X HEY % E WA EEEH . 758 T
MR & B, miR396 [ HE AR 6 AN AR R B A
T (GRF) 3[R 4 i 11 % 5 R 1 3k 26 5 S R 2 %2
FEHIAE Y R A K, 7E SRS I P i 38 miR396a
1 miR396b J5 . & BLAUFG I it R A2 %5, LB E T
B B R g mt . IREOF TIRL & H MY E
K22k, TIR1 mRNA & miR393 [ E 4R,
miR393 7] DL3d o 95 55 TIR1 S o 4% 5 5 3 B 52
R (0 R 5 5 SR s T 7 NACT BB YT %42
il P F- TIRL, J 3 MR (9 A4 K . miR164 & 4=
RAFJG . S UM W) AR K RS S R A
NAC1 mRNA {2 35 5 198, 88 i o AR i 92 5, A
1T 48 & A 0 P 5 PR T miR164 i 3% 3k W fff
NACT H& K 3k &8 F 9, 020 AR 09 18 5t i A
Yy bt S Re T . R OT 0 AR K FE A T
(auxin response factor, ARF) ARF10 fil ARF16 J&
miR160 BI85 8AR . miR160 38 i 4% 5% 45 5 35 1) 45

il 2 A ER RN AN FHFRIL. E miR160 3
BRUAE ) Fl arf10-2, arf16-2 ¥ %€ 48 & b, ARF10 Al
ARF16 2 [ A i 2 s 08 /0 nT 6 4R 768 40 i 43 1k 52 BHL
Iy SR FE T ST I8 A 45 4 L O S EOR 2R T 40
JRLTE B8 S5 9 i B e R AR 2R B AR K 2 B T
BT RE, [mEF . miR160 41683 iF ABA (54
R0 A= K 2ok 4 B T Y

25 LTk, miRNA XAH Y BT 5 0996 95 2 28
B HFEEEPEPRENGE S SRR L. o
FER B miRNA TEAH Py 14 32 2] ZAE 5 3 42 1 9
¥, 40 miR159 .miR1650 . miR164 F1 miR167 #5% |
HE ) B V& R (ABA) LR R (GA) EATIR (JA)
KR (SA) G55 515 F s e py it Wk, +
5 30 AN 23 175 T A ) B 1T 4 Ak R R L
SFEF AR R A R gL Kk X RAEEH
J3T Gt B 5 DXL 1) 3% 3K 7 W0 AE AR 0 9 2R G LR IR X
Uiy SER SN S AN R Sl A (R E L (SN

4 miRNA 5 H A 58 i ia

miRNA X4 ¥ 45 a8 #4815 176 H .
miR398 1 1 R FE S CSD K4 i 26 35 e T B i
Ziy O, miRNA f8 % 5 H ¥ 9% 8 3 W 0
BRUO, R TRAL B R T L B2 miRNA [ 5
TR PUFEE AR,

5 & H#

miRNA XA 9 76 380 55 o A K & 0 R i A
P2 S5 — AR I A B TR AT R ) 1
WiBE W E TR R RN AT, HAT. A % miR-
NA 5% 3 2L b e 7 KRR S -,
AXS T2 7 MR 12009 miRNA SR AUk B T H
AR > — 38 . X R W A1 £ miRNA ik £
B, 4T miRNA 9 4E FHLEE . miRNA [
925 K st 2 1] miRNA By IR i . (8
HE RIS BT & B, A 2 miRNA {7 T 4 i 2 1
SN i R Z 80N & F miRNA 54k
BFRNEE - X —RBITH T NS TR
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