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The Roles of Plant MicroRNA in Regulating the
Response to Low Phosphorus Stress
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('College of Life Science and Technology , Harbin Normal University/Key Laboratory of Molecular Cytogenetics and
Genetic Breeding of Heilongjiang Province, Harbin 150000 *Institute of Forage and Grassland Science,
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Abstract; Plant microRNA ( miRNA ) is a group of endogenous non-coding RNAs that participate in
regulating gene expression during the processes of plant growth, development and metabolism. Recent studies
indicated that miRNAs play important roles in plant adaptation to low phosphorus stress by regulating phosphorus
absorption and utilization. This review summarizes the molecular mechanisms of phosphorus absorption
and transport by plants, and introduces the transcriptional patterns of miRNAs under low phosphorus stress.
Especially, this focuses on plant miRNAs responding to low phosphorus stress, including structure modification
of root system, improvement of the efficiency of phosphorus transport and reuse, as well as anthocyanin and anti-
oxidant biosynthesis. It is expected to provide insights for unlocking the molecular mechanisms of plant responses
to low phosphorus stress and improving the efficiency of plant phosphorus absorption.

Key words: plant; microRNA ; low phosphorus stress ; response

W (P) BHYAERKABULWAEFRY R, B CEAEH, SRS e e B M e, L8 A
ik s NG F 2 Be s e £h 1L 5 W) ATP. ADP Fl AMP X BSR4 SR IE w4 FR 2, L)L H,PO,” I
(G R ZH R A BETE AN AR FE e HPO BRI BERRER (Pi ), SR, TR

Wi E#A:2019-10-22  EEIH#A:2019-11-09 ML HAREH: 2019-12-06

URL: http://doi.org/10.13430/j.cnki.jpgr.20191022001

E—VEH I 1 N AL BRI, E-mail: 924207703 @qq.com; 7§ 3CF J L[R5 —1E %

SRR« FRARUT AT 7 10 R85 , E-mail : kaku3008@126.com

EEWE : FEEAFTA I H (2017YFD0101303 ); I TATRHEROTT H ( GA18B104 ); [E G IR AW Rl 7 AL 11 ( 20162X08004-

002 ); My /RN TFE A QBT A 4200 H (HSDSSCX2019-21)

Foundation project: National Key R&D Program Projects (2017YFD0101303 ) , Science and Technology Project of Heilongjiang Province
(GA18B104 ) , The National Major Project for Cultivation of Transgenic Crops ( 2016ZX08004-002 ) , The Postgraduate
Innovation Fund of Harbin Normal University ( HSDSSCX2019-21 )



518 7/

A = 21 %

AR, F T R Ak At BH S s Ry A T B
B A DUE A RS TK . R, 48
Ytk MR 2238 M Y SN DL ZE R RS S, i B I
N AL FEMIARYE 2 AR EIEK 43U A LR RN R il fif
T R BETRER VA, X BE AT R — R B R 4 o)
(TR A S T B e

MicroRNA ( miRNA ) J&— 2 N IR it /N3
T RNA, K& H 21~24 nt, t1 & Je 454 (R AR 35 91
TR miRNA 25 7 R0 HE LR 8 R A
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AU RNA 25 G R AR Sl XA N
Ff Crac 1 Tukan Y58 & 0, AR 38 2544 T, Crac
" TaPHTI ; 2. TaPHTI ; 10, TalPSI 1 Tae-miR399b 1)
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Table 1 Different microRNAs and their target genes are involved in phosphorus starvation, function and tissue-specific effects

RNA AL LR/ Yyl FERNEML E =T
Target gene Biological function Species Expression References
miR156 SPL 5 A+ R BT TF AR TR] R ENEEPA R(+) [22]
P 5 R(+),L(-) [28]
miR159 MYB, TCP #%3H1- WWEE FPEE R(+),SM(-),L(-) [28]
K R(+) [23]
miR160 A AR ZE i R Vel DA K R OB PR SR K FPI R 5 R(+),L(-) [28]
MARFARERA LT 55T
miR164 NAC #45¢H+ IR HPWE  R(+),SM(-),L(-) [28]
miR166 HD-ZIP %5551 W LA EE FPEE R(+),SM(-),L(-) [28]
miR167 A R AT S A R F SO T AR AR F P 5 R(+),L(-) [28]
miR168 AGO miRNA S ERE)EIS R(+),L(+) [28]
miR169 HAP2/NFYA 4 35%[H T bt IR+ R(-),S(-) [22]
CAAT 54N+
miR171 SCARECROW &5 [H 1 W Ed 2P b 2 SM(+),L(+) [28]
miR172 2 AP2 SN LIRRIETAE A ET it L(-) [29]
miR319 TCP #5tH -+ W EFRAK F P 5 R(+),SM(-) [28]
miR395 T R T T i e IR IT R(-),S(-) [22]
e e e FP S R(-),SM(-),L(+) [28]
miR396 AR HF (GRF) "EEE F P R(+),L(-) [28]
miR398 COX5b-1; CCSI1 HRa s, AR, SR AE I T A PEsF  SD(-),R(-),S(-) [22]
COX ATP F L(+) [29]
K R(-) [23]
miR399 1Z R TR ER R FRIURSE I8 PIEEFF  SD(+),R(+),L(+) [22,36-37]
E2/UBC24 2R b R(+),L(+) [28]
[liEanii R(+),S(+) [29]
K Fe [25,35]
miR444 MADS-box WREH TG R(+) [38]
miR778 Su(var)3-9 [F] &%) 6 (R AEARFAARAY A 3 305y BIETT R(+),S(+) [32]
(SUVH6 ) AR KIS R I R R
miR827 E3 #4821 A PIRIF  SD(+),R(+),S(+) [22,37]
SPX [ fRE 2, POV, P IR IKFe R(+),S(+) [39]
miR828 TAS4 VA= ENEEPA S(+) [22]
miR2111 F-box 25 FtlaE P SD(+),R(+),S(+) [22,37]
miR2643 F-box HH £5H s 11 S A= I S A 17 w1 SIE] ViAo R(-),S(-) [27,40]
W& Rz 14 Pylo 282E 1 AR R & F RS SR R
CARTVEHR A
miR5287 GDSL i ity 5 2 14 4 i EVIAEE S(+) [27]
b R 4 TR fr lobl 28
N (0,2 PASO KR 1 TR TR (14 5 e i

R: b N84 Le b5 St b B3840 SM: 255 SD: g1 5(+): L (=): R s MUARFRICAY ST B miRNA FK%

R:root, L: leaf, S: shoot, SM: stem, SD: seedling,( +): up,( - ): down, conservative miRNAs are indicated in Bold

KEREEENIEN, ERZE T PR 5 7ol
A T EAMCE R A IRIESE o
32 IREMNEIEIENARE

V12 miRNA @ EN TR R RIES S5
W B WA L P S ARG f o B AN, miR399 ] LLiE
T 454 B2 [, PHOSPHATE2 ( PHO2 ) 3k
P KRR B RS (R T /eI R T 5

AR (phrl ) H miR399 [14 2234 4 8 E ), i B
TE AR B I 388 e 07 38 2, PHRT B A 45 miR399
P sP PHRI, miR399 Fl PHO2 40 1% T
— RSP A 5% 30 8, 12 B R B Jolr 3 4 Hh
WL PHO2 Xt i Wi i Ak LA K 77 FH 7K F-
HAEAE . HBEHLN 75 i PHO2 FRIR,
TR B CCR IR IR SR pho2 FE78 1K
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FaZs i 77 2, %) T miR827 ZEAL B h i B RE BT
FIHH T g7 >
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AT LU AR R BT B, AT AR 32 17 A 4 ke g
e PR I AR B R 45 F T miR169 FY R 9 AT fiE
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() miRNA A BEYEAN R Fh 1 B 5 i (5 5 m i 2
A F VR LR HET B an .
33 S5UBTEMRELMEDER

PG Z S5 AL TT RIS, —2 miRNA
T T2 585 Z LA IR E 0 A3
PR AR 2 A BB O R T A R R T =
[ 716 Sh A 56 R, B ARUR#E S B Bl AT %,
i HL5 miRNA [ 98454167, miR828 76K b
AT LRFRIE, v] DL i X 3 N 7484 1)
#7774 ta-siRNA' 2, ta-siRNA [ 50 55 A (14 3 35 7
Y MYB ¥ 53¢ A 72 L R B A g E
(i 35 3 R 12 I Ah, miR156 % #0142 SPLs

T KGR TGBE R R S A AT 2 A 0 U 7 42 1A
¥, miR156 # [ 43Y SPLY 2L HF RINE
J A TR VRS A HGE R, miR778 T
A IH 2o A AL T 20 B BOR IR 19 R AR N I il A
B TR B AU AAL B R T,
X g m AR YRR EE N A AERE T T e AT
HERIIEE

A I VR A P 30 A7 ) — P B G2 , TR
38 25 R 3 7 A SO A T BR AR SR
BUHR, DARY X A 3 9 ST 35, DT 4 5 AU Ak I
Fa st FEMRBEM O &0 T, U IF miR169 I
miR398 23 [ 2 F 41/, i ¢ 3k miR169 5 5L A
NF-YAS 2334 40l pg 2 v JLFR 4T S04k Bl 1) 3235,
B WEH K S- 7% 7% Bl A A AL W e, 75 B A P AT
B G A1 F P e m A LR eI ST
miR398 AYHESL N 45f% T CSD1 Al CSD2 #45% 1K F,
HFKR =W Cu/Zn ALY ALEE (SOD ) FI T
WA TEEAL ST, miR398 [#0
LA SODX %} & SOD i 4 H AT #5 Hi/E A, miR398
() _EJE T L B SOD (A B LA 5 S Ak 17 i 2
eI AE Y B0 AT 3240
4 RE

R B ol 30 X AR 4 A RN = A ™ EE R
AR RS A A5 B 2F 1 &, K 1 miRNA #
KIS, miRNA 1 — 2 T BRI N 1, e
YIHUICEE M R b & EEUE . 2 H AT
Y 5 B UF AR 18 AH DG miRNA 8 HL 8D, 77
SRR M8 A 56 Y miRNA K HUHR L PR 4T B IR
AHIRFZE , LA S AR X G R A 8500 H o

A i L7 AFK ol JoIR 301 1 28 7 T, AL miRNA BR T
RIS AR 5 32 IR A 238 LA A, AR g JHAth 26 U3 4% 1
s g oy AP R, Qe o Jo 45 g R R A ABE
ks /NTHE RNA (siRNA ) K AR 4
RNA (IncRNA ) " 345 . 140, 81 #5 ¥ miR778
() $I8 3% [ SUVHG 7] 4 it H3K9 H SL 5% 7% il , 1% it
PEHE T 28 1 H3 R 381k, nTRES SR
YR N IR, /NP RNA (siRNA) AT L)
FE AT 1 360 1) A2 2R 6 I A8 T 2R A BORE DG [
CHS-A, NTIMHIAETT Z A BRIL=Z 4, siRNA
WRENS 2 5 181 DNA [ H 4L, siRNA 7] DL o
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