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Abstract

microRNA (miRNA) is a kind of 20-23 nt endogenous non-coding small RNA in eukaryotes,

which is widely existed in animals and plants. Although animal and plant miRNA participate in a wide range of

growth and development processes both through negatively regulating their target genes at post-transcriptional

levels, their origin and biogenesis pathways are different, and their working mechanisms for target gene regulation

are also diverse. In this review, similarities and differences of the origin, biogenesis and mechanism between plant

and animal miRNAs were summarized and discussed to provide theoretical basis for deeply studying the miRNAs

in plants and animals.
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I B AR A PR HBORBR 2 M 4 . NATTARCE,
ZHEYIMIRNAR A — AR UUE, RN E7R T8
IN=E = B ASSORE 1L RAE S I miRNA
IR A RO AE IR B BB et e, AR s
PImiRNAZAF (K1 TR LR KA -

1 miRNARER

FEWF T — LB A 33k 4K 58 BRI 400 B P miRNA
TR, AllenZE¥ R B, miR161 1 AT 48 K& 5 7 51 5
LRI DR (A R DX R A IR E AR A . 5 ik, A
ITE RIEH T 2% T M YImiRNAE I (1) 2 K ) 17 &
HlE UL AN, FEADET I miRNA I T
0T G B 5 AT A S m) Ao T 2R B B
RGN, X e m) BRI AT RE R Ao R 4 A 40
IR, FER A ] — Ok, SR AR, T RER
DA SR 1 TR 2R B R S DA, i 4 TR] i e R ) — 48
oy R D5 G B EL R b, Y O SR g 2
TR e o 5 DRI B 1) 526 9 AL A miRNA Y
FEAR SR T B W] H JE B proto-miRNA . 7EZEDicerfiff
DCL4(Dicer-like 4)8{DCL3 ] 1 F F, proto-miRNA
B W] 2 BN L ilismall interfering RNA(siRNA). fij
1 Bt J5 ) 3E 4L 3 B2 R, proto-miRNAZ A [X 35 15 58
AR [P AR S Ad LR HT g DCL IR 71 89 U1, vl 4
T2 A4/ B miRNA, 4% R a8 B R ik, b
& I 18] (I HE RS, 1X Eproto-miRNAIR ¥ i 1 Bl iz JiR
26 I miRNA®T i & AR S5 1) 52 ) 1) 22 D) BRI R 1%
miRNA [ R #E L DR o J DRI e 1) 52461 2 D0 R 1
K 2 BB A 3R AL 52 B A P miRNA 58 B B,
H5¥mRNAM HAMEERE MR B, %%
Wi A BN 58 T HE P miRN A YR 1) — e 8 A 2
Yio LAk, Felippes®EA Jy, T PImiRNAL 5 T~ &
DRIZHL N 1) — BS R (R R R P 41 o 3 8 P 471 76 4 R 4
BENL A7, FoAe =4 a4 DCL1 BY V) H-BEAL IR 15 3L
AImRNA. Piriyapongsa%s1th 42 i, 1 #/miRNAKE
U5 T4 Y S m) B K %% B2 - (miniature inverted-repeat
transposable elements, MITEs). {HIiX 2% 3 H 5
A FE P miRNA ) 45 14 AR R AR AR AF, andih e I
miR824. JKFEMIR4395% .

SV R, H A A Y3 Y miRNAJE K] 1)
W) JE AL B B DR 20 N B I 3 AT 1R AT T R R &
R JE e I ) 03X 8 B 43 2 5% Ja AT BRE e
B R e 45, B S5 B Droshalliff 3 85 V1), 2 i 1)

(¥ A PAmiRNA . X 2miRNAT] B H1 3% 13 #EmRNA
FEHIHRIE . SYImiRNAZESHL IS 24 E
SRIEFE A Droshalily ()XW E E#E . H T 546 FImiRNA
R FF B I AN B 5E 4l /2 Droshalif (1 87 )12 2K, K
LW EEE R . 18I Droshali 85 Y115 21 1 i 24
miRNARKIX FZ O ALK, B8 E—CREE L
Hl I mRNA P F kK, HASE LAsZm 32 () 18 A K
RE . WA E RS, — 7 11X 28 % R 7 41 2338
¥ 7] 18 5 Droshalil 55 V) (1) fe (1 Uitk b, Rk &
BT, HOE B BCAmIRN AR SEmRNA 7 2
R T oy —J7 I, BREFEB B TR
FEARLEXT S B B A Kk B A FI R 4EmiRN AP,
BerezikovZE"IE B I W6 (Drosophila melanogaster)
(A R T 2 P R 46 FImiRNA K &7 41, {5
X EL PP B I AN 2B I T B BCGA FmiRNA, 1 2 1E
HNmiRNAGE A FE o i — M (A AR T A . 1K
LW, SR G miRNA M s W) 1T 15 2 e 4% 5 4)
MR T Y N 2R ikt 72

JE S R YImiRNA 1) 5 5 7 A A,
{H 35 PR 20 52 o616 30 1 PImiRNA 5K (19 4 5k 35 56 3|
TEEAEHUE, RRASHMBRREH. FBRE
il ey E RS ER AT A KA. BT
miRNAZJE R, DRI AR 25 2 R i 2 1 o2 9 ) 3k [R)
RS ], — SR A, e ik S
il miRNAKE DA e £ 47 3504 BF 70 R W, 3005 It
IKAE K A miRNA SR 5 7 038G I = B IR T AR
BRE A, 1M miRNA G 45K W) 3= SR T A
B MU, FEF Y, miRNAZE [R5 56 i) {8
HAEFL PRI v i B oA . AT, BT 307 miRNA
(DR SF 7 1 B, TR I ER G B &2 0 R B S
) 2l PImiRNAJE P 1) 7= 42061, miRNAZJE R 4 52
Ja e A P T — AN 2 e A R B R R, R A2 IR e
B A R AL 58 BT mIRNA . IX ZEmiRNAF) $1 5 [A]
FLI T2, ik B UK, YD HEh Rk — AN
B, DR HL e S AR R DL SRR 2R, 56
T A YImMIRNA K REA 3 R R WL 225 SCRR[ 17140
[18].

2 miRNABIEHIE R
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miRNA (primary-miRNA, pri-miRNA), 2R J5 i#f — b
W 4% B8 N V) B B9 D) BimiRNA/miRNA*(miRNA*
7R {Epri-miRNA ' 5miRNARY 24 F¢ 51 )% 7] H
W — B ANE k. 1% E ARG u A F
AGO(ARGONAUTE), Jf#%12 #IRNAE S UL E &
W ERFEERYL. SRR YImiIRNA A UK R &
FEMOX AN R AT, (A AR
fERNAE G B ITF/EH T, MY miRNA %
DAL B St 2 ST 1% A 3003 45 74 11 ) 4 miRNA,
HKEEHEY P EEEZ L, HWETOnt, K&
200~300 nt. [ifi 5, 7£ 25DicerfifDCL1/E R, ¥
EmiIRNA T 5t 2 4% 85 U] £ flipre-miRNA, 4k 1 #%
#t — 25 87 ) & BimiRNA/miRNA*E &K, 7F
XA T FE R, — 2k B A B R WCBC(CAP-
BINDING PROTEIN COMPLEX). SE(SERRATE).
HYLI(HYPONASTIC LEAVES). TGH(TOUGH).
RCF3(REGULATOR OF CBF GENE EXPRESSION
3)%, 22 5DCLUE A G 1&, fRUEDCL1 D fg 1) 1E 5
KA. — Bk dE, DCL14: B 56 85 I ¥l 46
miRNAZUIR 56 1) 11 350, 2 J5 B3 B9 V) Sk 340, (H A
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HAR, (HHAH —EmiRNATE B miRNA/miRNA* 5
B R Z A . W4 TFMIRNA169m AT 7= A4
Fh AN [A] I miRNA/mMiRNA* & &4, #3510 2 58 A0 A
I [ B FAmiRNA, H. W & 1 3208 =F B 72 il AR K,
1E #Z b KHEN1(Hua enhancer DFI{ER T, & ¥
BT miRNA/miRNA* 5 S 44 113 R by 23 #%2 -0 H 4
b, CATE RS A e (R S 48, 7 1 At e A pk 1%
P, 2, XA E N E SRS EAEHASTY |,
MAHRAZ#E L, IZ X FIRNAE SUTERE &1 b, I
SQN(SQUINT) #1 HSP9O(HEAT SHOCK SROTEIN
90) 4 B F H5AGOZE A (1), B G miRNA*H
B, B4 N FBE I miRNAR 51 ¥ 3L I mRNA [ 45 5
PS5 2 45 A . AGOZmiRNASL jifi T 6 i 24 B
wE, £ SR F U IFAGOH, miRNA T
B HAGO145 & T it I REPI(ER 1)

ENY A, K2 BmiRNAE K & ERNAK &
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Fig.1 Comparison of the origin, biogenesis and mechanism between plant and animal miRNAs (modified from references [8,21])
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Table 1 The main differences of the origin, biogenesis and mechanism between plant and animal miRNAs
AR E A A =LY LY
Processes or Projects Plants Animals

Gene arise Inverted duplication

Transcription RNA polymerase 11

Pri-miRNA 70 to hundreds of bases
Cleavage DCLI, two steps, in nucleus
miRNA/miRNA* 3" methylated

Export HASTY

AGO protein AGOl1

Accessory factors SE, HYL, CBC, TGH
Target site

Complementarity

no more than 3 mismatches
One miRNA at one mRNA

Target numbers

Working mechanism Mainly cleavage

5" UTRs, ORFs and 3' UTRs
Nearly perfect complementarity with

Random hairpin sequences

RNA polymerase II (Partly IIT)

55-70 bases

Drosha, two steps, in nucleus and cytoplasm
No 3’ methylated

Exportin-5

AGO2

TRBP

3'UTRs

Only complementarity mainly at 5’ nucleotides 2
to 8

Multiple miRNAs at one miRNA

Mainly translational repression

T N 195 4L 4 K FImiRNAFR(CIOMC)H, H
42/-miRNAZE K] 5 AluE & 7 210 A1 8] HF 51, &4
miRNAEE AL T — A Alu/F 5 1) _F3#Z1100 bpib, B
[F AT 5l — i k. mRAPARERMH, AKAlu
AT A 0 4 55 FERNA T A BRI AR R 2k 4T
o B AR AT BF 70 45 SRR B, 2> 23 PmiRNA
A 0] DARERNA SR A BRI S0, 5 fE ) 4
EE, 2 PImiRNAR & B i oK 1) A [\ 76 T H 1 46
SR 2 2 T E 4T R AZ RN 41 PR SR HR 43 7 D BT )
(E1). 741 B #% ', DroshatZ & P Y] BFITI(Drosha
RNase II)FIXUEE RNASE A 85 H DGCRY(DiGeorge
syndrome critical region gene 8)Z1 i miRNANI L&
& & (microprocessor complex), %I 2] #) #] 4imiRNA
()5 AT 3 — DB Y), T K 2 N55~70 ntff F
H IR G P RTAmIRNAP, 24 0% — ted By
T2 5 MmiRNAGN T8 &4 RCR, W
A [FJSRSF3FIDDX17, %4 17 1% L4 Bl [K 7 1 4 F AL
il B Ak AN TE 285, BE S, AT AmiRNARE 12
& A J#i Exportin-5(XPOS5, SHASTY A J§)iz H 41 i
%, 1540 i i Dicerlif (¥ 15 F F %k H Sk k47 55 — o8
514, H 0 T miRNA/miRNA*E &1, 2 5 Fik
BIEFIRNAY SV E &1 I 5AGO(H FL3h )
FELLAGO21E AmiRNA [ 808 8 F i) 25 A (1)
BOH A 73 BH, 1E R BRXPOSHI N4, K% %L
miRNA )& I AR 52 2520, X 1 304 Al feit
e AR #5302 5 A RS )Y Dicerlif 18 4 5
DicerifDCL1 ¥ 45 44 F1/F F AL AH AL, 1HAE B4
2 5 Dicerli BY U1 (1) 46 B K I A 5 72 A8 1 4l

B [RYE . H BT 70 LR N B W) Dicer i 4
Bh R 76 SR i i Loquaciou A H 78 N H (1 [R] 5 25
JiiTAR RNA-binding protein, ¥ 3 13 XfmiRNA] &
AN A] BRAERE

3 miRNASHEEmRNARIRR RAEFRER

i K 22 B I miRNAGE Y5 T 58 35 8] (1) f [7)
S, ik, H5EmRNARS & & a8 L F 5%
A H AN MAEYImiRNA S HImRNAH I I 45 & )5,
AGO1— 2> TEmiRNAZS & A7 S S 10F0 28 114 %
TF IR 1) K5 SEmRNA B £ 87 V)(K1). AGO1—3: 154
AN g5 K18 PAZ. Mid. PIWIRIN-K ¥ 45 1) 38.  H:
HHPAZ 45 14 455 e 96 o 7 1t 1 5 miRNA 3K o 45 5,
Mid %5 #) 35 1] 4 5 miRNA S i L 5 [, 1 PIWIS,
oy 3 2L A A% T P4 D I 1D 95 1, AT A X SEmRNATE) B
VIThig. W 503K, M PmiRNABY Y] A7 & B 1)
Bl 2 55 SEmRNAY 58 4 14 AT X £ AGO1SE B H:
BYUI D RE 1) b B AFPT . Franco®$ PR I, 400 T
IPSI(INDUCED BY PHOSPHATE STARVATION 1,
— Tl G A 5 R ) () 7 S AT HmiR399 IR Al 45 A
{H H AEmIR399 1) BY P47 5 A AN B 5 miR3995¢ 4% L
ANEEAT, X FHAGOIAREXT Hit 1789 V). Tk
JRE, NI Wi 7 2 Ml BLS H FrmiRNA
45 G 0 A e 2 AGO 1 BY 1) 1) P 48 2 [R] 5 %71 (target
mimicry) ]l THmiRNA I THREWT 7050, ghah, fl
PImiRNA— {2 75 BEmRNA ) 4 1 [X 5 Ho 45 4,
IEEEmRNAYE B V) J5 25 B T il [X 1) 5% 81 5 471, 3%
59 HE PmiRIN AR 35 R 1) 7000 R 36 32 i T 1R K
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(5 )00,

T PImiRNA L 7] DA DL RH B840 i) 114 77 2052 30
Dhae(E1). Aukerman®5*ERT FmiR172IN, K IH
miR 17234 ik Hf A el BEmRNA () 258 5, (H 2
HH S #EmRNAZw 15 1) 25 [ 5 7K 1 20 81 S22 B AR,
AT R Y R I mi RN A H, ] 10 s 00 3R] £ 76
B B 5, 20 FUR Y, HEYImiRNASKT 8 5L K] 1)
BRI 2 — A IR, & 2 R —MmiRNAKL
A T e (R LA BT ER 0 ] ) g O B R R A
TR, XA YImIRNA I AN 58 4 15 LR
PR ET A TAMIEFEZ —. HYmiRNAH
1) R R R ) TR AL ) AT NS A . I A
IEFE H, T AR ImiR N A PR 0 8] 117 A A 00 2% 1) 4
mRNA /& 77 fiff 7£ 48 Jf J5i 1 (1PN A (processing body,
P-body)H, P/MAH L5 T 2 A~ 5 miRNABH 28 #7 il
FIZE AR SCV(VARICOSE). SUOZEM-41, e
W, miRNA R HEmRNA T 7EP /N e i B 74k 1%
2 FFAL, FEMmRNA ) 1E 5 B 1), X b ok B e
A PImiRNA ) 81340 ) L1 7] 68 2> 5 3) ¥ miRNA
FHABL. B4, LigEHAIN, 400 FS T miRN Al 42 2 ]
(R0 28 75 R ki AR R AMP 1 (ALTERED MERISTEM
PROGRAM W1 £ 5. 1E RAZ fRampl+, miRNA
AN RE T BB R HEAT IE H BRI 69 X R B, A
PImiRN AT I 5 PR 1) 30 B 0011 ] B 2 28 78 42 R
o fERGH A7, ReisZE 1% & B 7 —AME
YImiRNAS 3 1) 8 3 40 1 & 7 5 -7 DRB2(double-
stranded RNA binding protein 2), 3% & I DRB2{EAE )
BEAL I R A AR ST, X — 2D R B, fEImiRNA
I 5 B0 B ) 2 — Pl 2 A P miRNAYE H
75 s

SRV R, SIYImiRNARAE RVIE R Ja 4
MR Y57 FIRE AL IR AR R . R0k, ZhmiRNA—
M5 A mRNAF A 2 A HAMEL X . B3R B, JL
T BT A 1 3 ImiRNALE H2~747 SR g 5 HEmRNA
JF 51 56 4% AN, T B8 7E H2~847 1 5 HImRNA5E 4
FAMEC X 1 B PImiRNA W 1T 7 70%. 35X 36 B 3)
PImiRNA = B i H2~847 55 1177 1 KR 7 SEmRNA
W5z 454, BRI BT FI AR AR 7 5 (seed
region)®>", A A ) S HImiRNA S E ) Fh )7 51 =
FEOR ST, IXAARIE T IR MR 1. Z1%miRNA
AT H 5 AGOL & Ja, Bl 17 5 2= il /e fEAGO N
TE R — AN IF IO IR TR 45 0 . % 45 H A 1 T 48

mRNA B I 5 2 455 T il As g 1 XU e 45 14 o
T H9~ 1147 11 B A% 12 42 PA — Fh 15 % 45 #EmRNA
HIR RAFAE . RIEX B 91 BE 6 5 $EmRNA B Ab,
miRNA A 23 5 #ImRNASE A Hl 6, AGOMBY 1)1 Th
RE W ABEA BRI K, S1miRNAIR > BLEY
PIREmRNAR) Ty LI THRER . ZhmiRNAF]IX
SR PR AR SRR EE I E 2 . 2930% ) Sh ) 5E ]
CL 40 4 4 5 B T miRNA FR) #EJE [, i 26 AR 4
KT NY%. F— N EER TR H 2 A
miRNAZE 547 53, 3222 P miRNARJETEGERD. 1M
MY, JLT A FmiRNASEEE H E# LA —A
miRNAZE &7 7, BIA 52 B miRNA R ER,
1, BHImiRNA BT AL (R 42 0 24 378 170 B R ) B 52 25k,
REEWARKKE BRI EREEA TR R,
BPImiRNA 2 DURH A0 1] i 77 2O S R ik
ITIRYE. — 7T, TEFImRNA B LI B, 204
miRNA 5 GW182(glycine-tryptophan repeat-containing
protein of 182 kDa). PABP(polyA-binding protein) £
JH AR BE G A L 46 e S A T elFAE 5 #EmRNA
W7 25 A9 IR, BT PEAZ B A 60S K IE 2k 15408 /)5
MV HE R &5 A, AT A0 ] SEmRNA R B 3 55—
JiT, HAEmRNARI RIS fS, LIRS Ak iET
FT I8 R B B S AL A A B A R/ T 2 P 9 e %
it 28 22 IR 7 2k — 20 40 ] SEmR N A F 1 13001
(B 1. 4k, 3 PmiRNAH AT A 5 fEmRNAJ [
P, AR AR, GWI1827 46 LA M AR SN 1
ML e 3k Bt i 1k g = & RCCR4-CAF1-NOT1 41
PAN2-PAN3 5RNAYE T LB B & 16 45 & JF (2 2t i
M i DCP1/2(decapping-complex protein 1/2)F4 fifi #
mRNA )5 25 #5550, B 5, 40 i 5 A% 1R A D) i
XRN1H] 35 G HEmRNA ) B AR 1),

4 BHBSRLE

A PImiRNAYE F AL i) 1 22 57 2 AN [ fr ke
V877 A BOSEIE R LAREE (G- 1) BRI,
FEPImiRNAYE T §EFE ], (R, 5 ¥ mRNAK) 45
A HEINEE, A48T AGOM B 1 YmiRNAZ
TEJRIE I miRNATE B2 J5 A BEAL SR SR ], (Rl bk,
HARFER N2 . A YImiRNAR R RZIR . &
% A FH AR 20 AL 2 B miRNAE B4 R 4 1)
TE A AN O G AR, SR, B ImiRNA
(1) — S TP G A B AR R I — e R () B v
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IR 3 0 A AR B ) 1) 7 xQ s S R A 1) 3R
KA TR B miRNA R BE 7 S04 4 1 35 [ 41
Jer it R OAFE . BRI B, AT miRNA R
FELIEFEN, [HBEANTHmIRNA G R 7% 8142
R 2wk BUE A B R, Wi I miRNA Q0] 3 1
XTEEmRNA R B ) FIBTEHIH] 2 ZhImiRNA L4
FERIMLE A T mRNA M B2 SR IL AN 5304
miRNAE HFEEmRNARI IR, 2 15 2 3 /miRNA
(147357 3k 1 AL 2 78 [3] 250k 46 ) 8 2 /iy, FRATTE I
T TCIFE NG IR B W R HE S SO A BRI AR . S,
B 5 LB BEmiRNAB 78 52 AR [ K 8 BA B 52 (1 %
N, MRS 5 miRNA Kz H 78 A=W A 33 1 £ €
B HEINHRZIHIAR
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