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Abstract: miR397 is one of the conserved miRNAs in plants. In different plants, the miR397 family is
mostly composed of one to three members. Through regulating the laccase gene and other genes, miR397 is
widely involved in regulating plant growth, development, and stress responses, thus affecting important economic
traits such as seed yield and fruit quality. Therefore, as a target gene of molecular breeding, miR397 has great
application potential in plant genetic improvement. In this article, the distribution of miR397 in plants, the
identification of target genes of miR397, and the regulating roles of miR397 in plant growth, development, and
stress responses were reviewed, and the problems that remain to be solved are pointed out, which provides a
reference for the application of miR397 in plant genetic improvement.
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Fig.2 Conservativity analysis of mature sequences of miR397 in different plants
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J 30 f85 BE AR B R AE 000 A8 LR, A 4 miRNA

B A Y S 5 5 E A B RNA GE 42 [ A = 1
5' RACE (RLM-5" RACE, RNA ligase-mediated
5'-rapid amplification of cDNA ends ). [ fi# 41 1
( Degradome sequencing ) %%, RH Fik7kC 4
TEAFRAEY HEE T miR397 ) 2/ FESE A, 13 46
B PR Y G 7 ) AL T T L A AR RN SR R
miR397 ] 45 (4 41 95 % 8 I 2 1 L SR
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FERARE ST 0 1% 2 P08 1T ( casein kinase 11 ) £:P2H
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PR S E L R S A58 T RLM-5' RACE
BUEN, TEMEYE R 19 E K ( Zea mays ) 1, F 3
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S0 1 B ( B-fructofuranosidase ) & Kl 1 L- HL IR
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A = 22 %

3 miR397 EEMERKABEHHIER

3.1 EEEMARE S SRR
miR397 7E AR /b i K R IR 1 4 23 b vy i

Jitd iR i & 4= ( SE, somatic embryogenesis ) 13 F2 17,
18 U EI B mRNA 5777 240 i s i )8 52, B 5 JRUIR
1 ( PEM, proembryogenic mass ) A345E 45 DA K 1)
BAA AN AT 5T, miR397a T A i

o S P 2 K T AR 23 S8 0 2 U A AR

B A ENAK, miR397 1R

GUF IR B Wik

BT VA, AT Rl JVAR i 20 Ak 1 YR AR 40 A A0 Bt eER:
&%), miR397 W 4E V& M #S ( Larix leptolepis ) K 4
F1 miR397 EARREYHHEERRERFBEAR

Table 1 Target genes and encoding proteins of miR397 in different plants

A0 o) RS G TR e AR 3 AR 1 RE e R IR A 2 A=
LAWK . 540, miR397 5 miR159
miR164 . miR390 ZE7E A5 ( Citrus sinensis ) H1 52

BRI AR I

B ( GenBank J5541)5) . YTk P
ap P/Y iz E iﬁﬁ(
fE% - Hfb taroet Target genes ( GenBank ?afgj Confirmation &
unction ot target genes accession) © methods References
Pz AtLAC2 ( At2g29130) . WLFETT Arabidopsis thaliana RLM-5' RACE, [16]
Laccases AtLAC4 ( At2g38080) [ f 2EL
ZmLAC7( Zm00001d042848) . K Zea mays miRU. BEfeille [ 11,31]
ZmLAC17( Zm00001d042905 )
PtLACI. PtLAC2. BB Populus trichocarpa RLM-5' RACE [13]
PtLACIS8. PtLAC26.
PtLAC30
MhLAC7 WIALIEE S Malus hupehensis RLM-5' RACE [14]
GmLAC7 Glyma03g15800.1) K& Glycine max Rek A 2HL DU [32]
SmLAC3. SmLACS50 P+ Salvia miltiorrhiza RLM-5' RACE, [15]
R A 2EL 0
BnLAC4 (TC164751) H AR Brassica napus [ gt 22 0 [33]
SpLAC23( SCQSAD1056B07.g)  H ¥ Saccharum officinarum psRNATarget Tl [34]
DILAC4 (LOC18037896) . JEHR Dimocarpus longan RLM-5' RACE [23]
DILAC7 (KM103386) .
DILACI7 (LOC18039542)
it £ 1 i 1T AtCKB3 ( At3g60250) W\ FT Arabidopsis thaliana ~ RLM-5' RACE [16]
Casein kinase 11
L- HUIR I iR A AL ity — JKAE Oryza sativa RLM-5' RACE [19-20]
L-ascorbate oxidase
B- T E A ( At5g12250) WLFFIT Arabidopsis thaliana RLM-5' RACE [35]
Beta-6 tubulin ( Zm00001d027295) F K Zea mays miRU, WMD3 [11]
T
UH Gk Gt PR B (LOC18047875) WHR Dimocarpus longan RLM-5'RACE [23]
sister-chromatid cohesion protein
PR R (JR143920) KIEKA Pinus taeda psRNATarget Tl [17]
Plantacyanin ( AT2G02850) HBIF Arabidopsis thaliana ~ RLM-5' RACE [18]
BUE=REdY] ( TC3855599) KK Zea mays miRU. WMD3 [11]
Peroxidase ( POD) Tt
B- 11K SR OsFosA ( MF422637) JKF& Oryza sativa miRU Tl [19]
B-fructofuranosidase
s — LS /NFE Triticum aestivum miRU Tl [21]
Phytase
% Nodulin (NOD26) M 7EKFLEF  ZmNIPI-1 (NM_001112251) £ K Zea mays miRU, miRU2 Tl [24]
NOD26-like membrane intrinsic protein 1
QIR G 0 AR R E R A — WP A “ORINE Triticum psRNATarget il [25]
Simila to ribonucleoprotein 1 turgidum subsp. dicoccoides
R SR L 1 (Zm00001d034669) EK Zea mays miRU., WMD3 [11]
Mitochondrial transcription termination To
factor-related
PR S R IR T ( AT3G26744) W IT Arabidopsis thaliana miRU Tl [26-27]
Icel (inducer of CBF expression 1) o WA Triticum aestivim psRNATarget Hil (28]
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WFFE R B, K BRI AE KL miR397 3%
IRATHI] B- AE R MG, SR AT 42
IE R, I3 2k 00 1 3 A A A ol R TR R ) 8
KSRy B & ACR S KB RUERTE 7, 80Ul FoK
R,
3.3 iEAEEMAFRESE

LR T *F miR397b i i # 1] CKB3 ( casein
kinase II subunits beta3 ) & 17 CCA1 ( circadian clock
associated1 ) & 1 1 #5821k, J& A miR397b-CKB3-
CCAL TR ER , 2 51845 B A 5 Ft i i #2400 P
FEFFAERTR] 0 M ( Citrus reticulata ) miR397 [y
TR H AR TR AV A U N kAL B 2 17 AH
7, miR397a 75 5 DA B v R ik R A
KT HbR LAC JER B335 BEAIR T KRR & &,
524 ( Pyrus bretschneideri ) "1 AR 5t & 1 1) FEAKAH
—H(, miR397 AJ i i 9 5 HAL SE ) PhrLACs (35
BRI B S A A R Y
3.4 FAEHKESHTTE

15 /K #G ( Oryza sativa var. indica ) W 10 ik &
ik miR397 T HUEE  H Be M A, Db T 2R A
(9 A 5T Ak, DT 352 ) 7K A 90 Ak AH OGP B 328 A8 (A
R T8 R R bR R RO BB K
5 miR397 3 1 T 8 OsLAC 1y 3¢ 1K 5 AT K/
I R A, TR B T KR 0 ek
miR397 ARG ST AR I DU &k BIE U Z (AL 25
MG AR

4 miR397 7EIE4E W EhE FHI1E

e R, miR397 )22 5 T MY X 1 2 i
SIEIN (381717 SIS M= 7110 SIS =2 1917 STENE 9 ) I S SRS 1)
F A rym ) (K 2),
4.1 miR397 5+ £kE

RS A E {7/ a8 e s N E I HA L) i) STERTS|
Tz FEVFZ R miR397 2 5 T X T
SR BRI, A, SR I B A N
FH BE SR W 7E T W30 25 miR397 9
KW B, TR AR a5k 3 i ( Solanum
Iycopersicum ) miR397 (1% J [ UL pig I AE A 19 < 3
B 0 iR T A Y 6B miR397 Y 3Rk T 2 T 5
3 AL A K R B AR 2 5 Rk
ARV, K FE ) B AT ( Phyllostachys edulis ) '+
158 % ( Solanum tuberosum ) " £ T 5L 30 At
miR397 HYZRIK B2 . 7E/KFE T miR397 il

PAFEE B- DK R R 1 2Rk, 2 5 T R hia
TOKFETER A B 0 BAME TR
firi8 T, /N (( Triticum aestivum ) Tif 5 5 F ( C-306 .
NI-5439 ) () miR397 # T i, IAEAT 525 ( HUW-
468 . WL-711) gt i, & 5 AR 1R I 1l 1) 2 0k
AR, NS 5 /NE 1T R a2l

IR, TR N A FERES T miR397
() 2 kA AN TR] , 8 B miR397 76 A [R) 4 ) il 4
T 5B e N ) P RE R Ak 2 AR AL A T
FIRARIFIE .

4.2 miR397 5% FBhE R &

FE VS N e R e A ) 1 e B G A R A G
Al RS RMT, miR397 2 Sk TR E K
TR B A

R IT B R A5 (Brachypodium
distachyon ) "1 [¥) miR397 7V il 2514 T ik & i
S AR /N W D B miR397 Y 23k
HPmd 2, T, miR397 @i W 1 €
15518 % K FE AR 1, B miR397 18 5 40 ) 4 3% [H] 1
ICE1 K75 CBF £ [H Fl COR F [N ) 3¢ A M ¥
Joip 30 028, O D) — AN SR IR LACY I AR IS
IO IR RS v EA B AR

P XA A K T AR FIEZ A, e
Xk AE 8 3 7 0 SR S R S B g TR AR A
Jih 8 S5 1T AR ST AR 3 ( Manihot esculenta ) 3
i miR397 F ik T B AE KRS S i
P87 S miR397 Fik 18, miR397 W] fig il
T R BRI FRAE , SR s 4 55 40 T (AR
YR IE B A M BESE A , I TTHRA P e 545,

43 miR397 5E BN

A(N) B (S) B (P). 4 (Cu) WKL
KAE AT ICE , FEAEY) 1 iX 288 52 B AR
IR FEZ miR397 P, Bilan, ZEU R I miR397
() 26 15 8 H 7E N B S = B g i, 76 Cu = i}
WWOA S, X EWH miR397 EAFREFHFRE T E
2255 368, MRS R AR B2 2 578 3= ) i iR A Rt
P R T A AR Rk PR
% ( Lupinus albus ) 2 it B, miR397 (7814 7K
Tl REAR . — MR U, miR397 W 3E i 4% B
¥8# M ( Zn finger protein ) #5225 [ ( heat shock
protein ), %2 % IR £ 1 4 I ( serine-threonine protein
kinase ). 31§ ( laccases ) S5 b ik 25 119 FR38 , LA
X A SR B = PRI A

WY ERFLFRNMEERCR, B2
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woOUW % i 22 %

ol 25 11 5 A0 2 B TR, 66 G FIR I -5 3
2 L B T ISR AR A IO DR B A5 T L K R A o
PEFIT . oA Fh R B4 R 2 P A 2 32 B T 8 42
At R Hrp e K T LA ORST B4 e B miRNA, 40
miR397 .miR398 . miR408 Fl miR857" >, 7Efllg
IR USRI A (Vitis vinifera) " P, miR397 S 4k R
Cu F2 M SCHEM 17 A 7. Curif T, miR397
FIR T, (e AR e AR R A A E A
&, BRI D s 2RI Cu JHE T, miR397 R4 I
A, 00 il E BT A AR A R AR B 2
A I T4 e A a5,

44 miR397 5E£EME

miR397 TEAH )%} 5 4 & W38 fg vie) )iz o 2 AT
RN AR I, FIH ALO, Gk ik
bR UK BT ( Nicotiana tabacum ), H: miR397 ik
P T 55 4%, Ui B miR397 W] BE 52 M 48 AL ads Jir iz iy
ATt B, NITTTE ALO, 40K Uk et g 7 o
RAFAEF 3 4R a AR A2,

TE KR AN H 35 B =2 P, miR397 fY R IB TR 4R
(Cd) il £ T 3 L R 4 T A
KOCA IR Jt sk 30 B4 Ak s A A A
SR, FERE B N (Raphanus sativus ) '
5% 2 ( Brassica parachinensis ) "**' ¥ miR397 X%} Cd
JilpiE N A R B P B R Cd A BRARE TR SR AR
miR397 KK I, A7 Tk Cd FUR F AP AR 5=
AR

TEM(B) Wi ™, K2 (Hordeum vulgare )
miR397 ) 2 1K 7K F B FE AR, A% miR397

&2 Y miR397 XHFEEHME H N K
Table 2 Response of plant miR397 to stress

T RS LACT W% ;AR 4R R U Ak AN i B A
Y& oSG E T, LA SR g i Xt B FE PR 1)
fif 52 e,

TER% (Cr) A 2 F , K A8 miR397 ik kF
N2 R TG S A L- BRI R A LR 22 A
W2/ I R B 1 B RE D, o — 6 TR K AR A AL
EHE

5 miR397 74 B F#91E F

TE A ) IO 28 s JEL A AR W 4= e ad 2 P, miR397
FE IR T IR T R R A I 1, 5 T R 0T 2R L At
KBS WA BIF I TR 7 4 i BE T, DLBR
5 UM B B LR KRR . i, e Wb s
F13E B ( Malus x domestica ) ") J&& Yt 3% B 38 I8 95
( Botryosphaeria dothidea ) s}, miR397 3 ik F 1 fif
WAL 35 MRLACT SESF LACI7 W #3534 FiH,
T3 5T 28 & 1%, DA DG - 45 20 if BE 1) 1 B 2
B R FE . 7D Y PVA i B
( PVA, potato virus A ) " F1 F K EYL H REAE I
( SCMV, sugarcane mosaic virus ) D R ST B0 N
miR397 WA, HYvmE {g i 5 2k, AR BT &R B
H, ATl 2 A= 35

1 A, miR397 X 4 7 A8 ¥ 5 LR Y L AR
SWEAEZAEM 78 E AR AR (AM,
arbuscular mycorrhiza ) L A i FE H, miR397 &
K NIRRT FEAE Y ) AM LT A0 S 5 A% 3o R0 R 458
e ia R L A Fe R R R A RS T4 & &
Kpy A

JHlpi A YIFh J miR397 2R84k

Type of stress Species and expression changes of miR397

raepLil EZ DTN
Functional mechanisms References

15 Drought PIRIF T N T T KRG T
TR T KR BT SR
fIGI& Cold JARRE T BT T R T N |

KRG T EEE L ORE L o L
IRIF (C/NS/IP) | (B 3E(N) | |

=i Heat

HIRIE

Nutritional stress

B (P) L RISF (Cu) | A4 (Cu) |

VA G Rt [10,19,43-44]

TV D CBF BLRFE 5K
TR EG , 4635 16 7 1 AN i B4

B EFRTTR M B SN
T BRIE LA

[ 16,28, 45-46 ]
[ 20, 47-49, 66-67 ]

[ 50-53 ]

Cd i} Cd stress KRE T ORE T CHEEANMSE T 8 M T SR MDA AR BTN [32-33,56-58 ]
B 138 B stress AN | A L AR | TR R A N B 5 [59-61]

A Win WL T R | B | P BT AR A [31,63-64]
Biotic stress

To L LT

1 : up-regulated, | : down-regulated
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A miR397 PR A K R T R A Rz ) 23T HL A 589

6 BESRE

miR397 RENEIH 17 41 ML BE [ A=) & B, PRI AL
ERB S 5IEN R, B PR FF
WK INFIBCER S R K R B R T EEE
PEEAE R, [T, miR397 2 A% 4 i 13 BR 45 3
) G5 miRNA 22—, WF5¢ miR397 K H A0 FE A i)
DIRers e ™ i+ B AL R (L E
HIFELN N PR 7 AR A FRRABFE .
6.1 miR397 R HIEE R IhEE

H BT, ¢ ALY miR397 (K438 K 2R T 4
FEAS AR e oy 36 e 1o 5 A Kk B FE H miR397
FIRIKFBYZZARAE O, TR ] miRNA i 635 AR
FEl ( TM, target mimicry ) 25 5 R AS#HT miR397
RERIBF AL/ D . X miR397 #ILJE K IF 5 32 38
SR TE LAC KL i HASE L HWF s g, FB 4y
miR397 AL RN R AR A5 B 27 D s il , i il =
RLM-5' RACE 455L00 5k, Rt , i 75 B IR A b
7% miR397 KHAEIE A TR LR RS 54K
K H SRR A o AL
6.2 miR397 KIFRIZFEHH

miRNA ZE K i RNA 45 T (RNA Pol T,
RNA polymerase I ) % 5%, Hof i #2572 — R 51 it
A T A0 R A T R 9 50, miR397
Feah A 2 BLARPLT B RTDSR AT . AT
K IAE L FE IF H CCAT J2& miR397b Y5 4 i
F-1%¢) 7 SPL7 ( SQUAMOSA promoter binding
protein-like7 ) J& miR397a & ik I b 77 1) % 5%
FLO0 Ik, 2 5 miR397 1 i 55 U8 10 A
= AR T 5 R S v e SR T A R —
% o

IEAh, miRNA (1) &35 18 52 B 55 53¢ J5 K1 1) 1
¥, ERIEE I R T —F %R SN VI SDNT Af
FF 5 1 A miRNA SRE BT 51, T 37 A ity FFY 66
PRABHER miRNA TR 580 % 755
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