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amiRNA technology and its applications in
alimentary crop genetic improvement
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Abstract:Endogenous miRNAs (microRNAs ) are key factors which negatively regulate gene expression in
eukaryotes. amiRNAs (artificial miRNAs) are the artificial miRNAs which are synthesized by simulating the
synthesis pathway of endogenous miRNAs. amiRNAs can effectively inhibit the expression of target genes.
Application of amiRNA technology in the regulation of gene expression has significant advantages in accuracy,
efficiency , genetic stability and biology security. In this review,the principle and advantages of amiRNA
technique,and the applications in alimentary crop quality improvement, nutrition improvement, male sterile lines

breeding,anti-viral and anti—adversity crop breeding were summarized.
Key words :amiRNA;alimentary crop;gene silencing;genetic improvement;application

B E 4> 25 TS201.1 L ERARIRAD ;A
doi: 10.13386/j.issn11002-0306.2014.12.076

miRNAZ 25 iy W FEER 11 5 g i 3 DR 4% s n
TJE A S L5 21Int 1) 7 7> - RNA, 3= 2200 i 5 3
mRNAGHIE 5 HCFE S HEmRNA PRy B A ol 0 1) HL R 1%,
NI X 3 R R IR AT #e 55% e S i s, UnsESk, B G
X7 PN PEmiRNA (¥ 5 % S Ut BR DL EIT 58 IR AS BT R N
f#2E T LlamiRNA G JEGH 1 3L R PTERF R . amiRNA
AR HL Y PR miRNA B AE FH BLHI N A DUER B 1 L,
o b A 28 17 3 DRI T BR 2 A, ami RINA 7 1 35588 1 4
U 2R LI AR R R M A e A AR 2 T THT 2L AT
WYL 12 H ami RN AF A Y £ FH AR 9 A 3 1)
TR PR (R 2328, v T R VR RS RN, B%
B A o 15 3, BT VE Y SR AR 5L
PR, PR A P AVE W 8L S 1 D7 TR AT RN
W) o A ami RNA R A K HoAE & AR i A
R R N AT TR AT 2508

s BB :2013-12-03 * B3I A A
TEE BN 2L (1989-), %, ML IR 7 &« 25 AL A h AR
E£WH .8 R A AHF LA 85 (31060044,31260070) .

388 20145 $128

X E R 5:1002-0306(2014)12-0388-06

1 amiRNA KRB R IE
amiRNA £ A J& a8 i B N Y miRNA 19 22 5 &
VEF AL A HBCER H 3L R . A4 NP5 miRNA
M) A i B 22 ARG LR 25 0% : a 41 g A% Y I miRN A
FLIR 8 S ARINA ZR & B TTAE JT 6 s ple HL AT 253K
2% 25 M9 1) pri—miRNAP; b.pri—-miRNA £ DCL1 (Dicer—
like 1D i 55 D) 1 458 55 B pre—miRN AP ¢.pre—miRNA
¥ 28 DCLI1 B 85 D) 2 1k K 24 21nt B9 A BE miRNA
miRNA*MH; d SUBE 137 uiig AEHEN 1 3L 5L B A
FAE T IEAS); e 8 FE L ARAS T S 1) BUBE 4 3 326 42 4]
BT 5 d5 i 26 Mot e IR A TE RS 3 B B miRN A, 2L L
Mg DU B B, R ERFImiRNA S AGOR (145 &
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Fig.1  Construction of pre—amiRNA gene by overlapping PCR
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Table 1  The sequences of primers and templates used in

overlapping PCR

DNAJT Bt ERG &5 DNABEAR
a A v pre—miRNA
b I 11 pre-miRNA
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ARIIX— BFRFNE BRI Fia H TS R H 2
ZEBTERI AR MR BE e T SRl .

25 BEMEYREH

5 H A 2 D DT ER SR AR L, ami RNA B2 AR 5
HAM LA I IE R UCER AR A IR N B
B B 3RS AE L B AR DL B K B AN BEAS
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s Ja A B i S, a5 HE S s vl S H vl R )1 2
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SN TR T FAD2—13E N [ amiRNA T3 444, 4
BEH R O B (WA AR S BE s T ki

FLEEYS S48 T N AT 2R AN 22 100 5 | Al 1) —
FhORCAN L2850 0E, JB T AR Pl A 5 S I N .
SR SFLEEYS ) E 35 2 /N FE (Triticum aestivum 1..)
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HEL WS bk (2—acely—1—pyrrolin, 2AP) [ & ik, LA I P #45
FEK R IREY, WF 5T £ 6 Badh 238 KR & T #4351
T Ubidl i 28 304 3 3 T A GluC I FLAY e B 30k
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AR AN P e 900 P e AL MR T8 245 T TAF I R 1) 3R 3k
T B AR, U0 AN PR BE B RS A, 1 3R
1FHEEAS T 0 T4 OB I S FOAE MR .

H AT 2R A K R ETE AN RS A7 e
RIS, (R T /KRGS AS AR P 11 A R, 4 W it o
3 ) () 732 25 EE R W R AR 35, AN N T A
Fh AP A, BEAR T R 0, 3 IR BEVT Y ceni ]
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Table 2 Applications using silencing strategy mediated by amiRNA in virus defense studies of alimentary crops

1) i AUBE A 222 3R
N NZE SR AR R (WSMV) WMV A A {5 X [31]
LR IRREXTE (PVO MY HiEE (PVY) PVX K PVY BJHC-ProAITGBp1/p25 3T ERAM 1 54 i K= A [32]
HI 1% B 9 B (GFLV) GFLVA e 8 A 4 i AE A [33]
i AL B (CMV) CMV 2a/2bE DK G i) X F4) 5 28 X 313 3ty R 13 X P < X B [34]
TKHE JKIBS LU0 BE (RSV) RSVpe3F[A [35]
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IR RG22 R & FAE W (W LI 85 & B B85 & 0T 50 (UL
22,

amiRNA ZX AR T AR PN P mi RN A R IK 35 45 440 5 &1
Ko F) — 3 B3 ik DAL R A ] X B T 22 1> amiRNA J 4
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[01) O VF AT AE — 52 B (R A e A 35 , 40 % 995 73 35t DR 4
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ARk BAR A W ST UE B amiRNA G A3 25030 il il
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amiRNA ¥ TR 20 5427 W) IR JC V2 s I 5e A b Nk 32
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