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Abstract: MicroRNAs(miRNAs) are a group of non-coding small RNAs consisting of 19-24 nucleotides, which are highly
conserved in evolution and can regulate genes at the post-transcriptional level. MicroRNAs( miRNAs) are involved in growth
and development, nutrient synthesis, biotic stress and abiotic stress via regulating endogenous gene expression in soybean.
Due to the high similarity of the biosynthesis and mechanism of miRNAs between plants and animals, the high stability and
bioavailability of soybean miRNAs allow its being applied cross-species interactions between two species, which was consid-
ered as cross-kingdom regulations. In this review, we discussed the endogenous regulations and cross-kingdom regulations of

soybean miRNAs and its potential applications, which provide the theoretical basis for its applications in improving the quali-

ty, nutritional values and yield of soybean as well as the human healthy.
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Table 1 The function regulation of soybean miRNAs

%% 1 /LA"F' TjtgL‘ mlRNAS TKH??EE/J/EE}E#J

. HLIER Sk miRNA ISP B

Target gene Function Expression level of miRNA  Reference
gma-miR26 4CL AT RS e S B A 1Y A — [25]
gma-miR28 IF7GT RN RS Y TR — [25]
gma-miR156b SPL PR R A BR IR S R AR 7 i — [24]
ama-miR159 oSt HEHUR T [36]

MYB
MYB RPN RO (R S ER S v c 3 kA [54]
gma-miR160 ARFs PR TR 5 (1 2 e i [35]
i REPNSEZA T [10]
PO R R R — [16]
gma-miR164 NACI WHEYAERSRE — [10]
gma-miR166 HD-ZIP HI HHUR T2 Y T [36]
I REPNEROR =T S RS e e 2 oy [44]
FNRENAERKEERE — [10]
b-ar B R A 3 b L [52]
HD-ZIP
gma-miR167 ARFS VAT R G 5 MR K — [15]
gma-miR168 AGOI R EPNER K (R0 S ER ST o e 2 A [53]
gma-miR169 NF-YA RIS LR TR A T A2 T [42]
PAHY R G XM T 32 1 T [54]
HAP2 T R U XV T F T 52 T [52]
gma-miR171p GRAS T R O T R0 1 I X v k3 i 52 4 LA [52]
gma-miR172 AP2 STy e Ll T R WA E A O R K7 STERZ 7 N T K7 RS DA e A e [22]
TR ST — [20]
gma-miR393 TIRI/AFBs IREPNER O NG Ok 2 A N R 1A [30]
RPN OpNGR L2 AT LE R e kA [26]
VAT R AE YIS S 6 G (SRl [26]
SRR R
ARFs PR AL BE I 1= i [36]
gma-miR394a F-box AT A X SR AT B2 iR [39]
gma-miR396 GRFs W RGERKE , BRI G 24 L S I A [37]
gma-miR399 s B T X B3 52 B [54]
gma-miR1S07 Fpst AT AL AT b T [45]
NB-ARC

ema-miR1508a PPR R EPNR K (Y S ER ST ¥ e 2 A [50]
gma-miR1510 NBS-LRR LR PNCRIPNGR A D G NCR AEER T Ezﬁ
PPF1 R NIE R0 i R T S RO T B d b 34 [43]
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gma-miR1522 ABC transporter VRPN Bl 590 ieeg1 [27]

) _ Cd Tiif SZ A A B
-miR1535b IPT PR KGR Cd ke i A2 1 46

gma-mi VEREDN Q) Jofh 38 4 T A2 14 Cd Rk b R [46]

gma-miR2111 F-box LEREPNGROE RIS LR TE-e el i [52]

L REP NSRRI LU TR e I [54]

gma-miR5044 SCPLI WA SR A IO, Y AL 3 R 52 P L [45]

2 XE miRNAs 2EEYFHBIEHNEES
FE

miRNAs 75 4fl g 3% 58 43 1k . 40 i 08 17, G0 9% 14
B R E R AEYhs i & T B A EEE L,
PS5 R 1 60% Y9 N 28 B8 1 5 4 5 3 R =2 %)
miRNAs P35 SR AT W PRI 45 Ak 22 53
B, SR, miRNAs (198 35 A ALBE T 9 U5 1
B =P8, 1 iR 51K b miRNAs 19 40 5 5 BCE
A—EMBER, REAERIRERIEBE NN FELEIRE,
[A] 578 35 19 miRNAs, #8955 K5 miRNAs XFF A
A AR B M 9 R s D R LA TR R
2.1 K= miRNAs §F87E MR BE R i3 %

FE4) miRNAs 7£ Dicer il T.Z J5 A7 7€ H JE AL 3
G X34 miRNAs SR i3, 3" K i 14 HH 384k 7T B
A4 miRNAs HnfasE™" . Anna 5% 5K E
A7 N 2% 2 R R 9 b ad A rpol 2 SE R PCR
ME T 3 F miRNAs(gma-miR166 167 J 168) (17K
-, SR SRR L, FE YT N TR 2R 2 AL PR S Y
KGH 3 A miRNAs 1958 B2k, 725 & 5
(3T RS 2 T R K P () miRNAs, [R] B 45
B IR B B RTE 75 min B BEE AL S, K
7. miRNAs {73 LA B 5888 . R, K5 miR-
NAs 7EE I T R K& A v B — @ A e
P, 3% K miRNAs (R 40 T 3 A 2544

FE4) miRNAs [ 5% & 3 AMLE A E 2 HH
FIA AR B miRNAs 781K &5 T I W 0k o
Bl MVs A3, SR 538 a1l S0 3 1E A PN A 454350
f1 o UTAR BT RWAAR FPAEAE KR B K T miR-
NAs, £ 410 4~ 7] FR£5 (4 2> 2/ RNA I e 50 4 4
H S A BT B JL TR K & miRNAs % (147
76, & UL A A gma-miR5368 . 156, 159 L K& 168
20900 Chin 2 fE MG PR AR T KR AT
miRNAs [J£7 7, e 2 355 e 15 21 98 Ff K & miR-
NAs, H # gma-miR159 166 J 156 % K % & B 4%
5. Lukasik 25" 7R85 Ko N f0REFL AP I b [RIREAG:
MF] T K G miRNAs (7778, dE— 2 UEE TR
miRNAs R4 BE 1. 76 R WA A58 b, Zhang

28 o A H R e AR B LY HP AR R R 24 30 Fif
EL IR A4 miRNAs, H b4 55 R A 5] P 31 1)k
SRS miRNAs, f L AT UL, K2 miRNAs HA i 1
B Wi i A RS T L SR N A RR T, i i
/N K5 miRNAs A GEAE N —Fh i i B RS 32 R
e & P B AR R
2.2 k<5 miRNAs & EThRET

miRNAs ()49 & B AE AL 7E s Fl A
Z 18] B H TR R (R AR A , 1E 2 T I R S 4 A
LIV, 4B %) miRNAs [ 25 ) Fh o 45 25 2 T itk
ARSI A & I YV (AR U\ o .2
Z MY miRNAs (YRR B O s . %
2 25 T MY miRNAs [ 25 ) Fh 8 25 1) Je B A 9
HOH K T 2Rk 5 miRNAs 19 BS99 R ¥ 46
Flo Chin 280 75 A ML S 2H 40P 0 2 1k &
KA A gma-miR159a-3p, Jf H H B 53 AR
FEh A B A DG, BAELA BL Ay gma-miR159a-3p
RN R P RN AR A 56 45 SR 2 B, gma-miR159a-
3p fehEiE o # [0) g% Wt {5546 5 - TCF7 5
BRI MYC KRR, 2 40 6 L A 98 4 A=
Ko [}, gma-miR159a 28 MR J5 /s %6k /0N fUAA
A ZLAR R 9 S 2 A . IERA K & miRNAs 7]
REE— P RARE TR R, W IR B B A T 1 Ak 1 000
JiebeE e A ) AR MEAE . I W A KGN EH
Bl T80/ N I ) i 26, e HL=: 78 LR IR L 45 1 i
A DUIRRE OB IG T T o 5 — 75 1T, Hou 451 5%
RIAER G S A RS I S5 A b A AR TR R <7
JPA 1) miR156a W] DL iof 8 m) A% B2 A R 2 7 A
(JAM-A) B[R, BEAIR N 32 30 ik N9 B 40 e ( HAEC) £
PRAEE FAH LT 0 41 ZE B, 2 B0 HAE 3h Bk A
T Ak B 45 7 T B VR BE 1. BRI Z 4h, miR156a if
e e PRAT LA 3 9 45 JAM-A 5 R R 91 £ 2 e g 4
JRLRR 1 Rz [ 7 S5 Ak, 3ot 8 45 9 40 A9 55 A BE
J11 L RAE H TR EBE I # D, SR T K T miRNAs
FVEAEDRE MR I T H AR SR B 6 A B2, K
UAE A miRNAs & EE HERHT ZREEmz
—, K& miRNAs [ESY)Fpf oY A 2 A X, HaT
BBV A VAT W L sh A f B — R R
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Table 2 The cross-kingdom regulation of plant miRNAs

RNA e PR FLAEN Tite EZ PN

m Source Regulatory object Target gene Function Reference
miR159a PNEAR N B N IHFL B TCF7 07 L 20 B A e [60]

) BTG A F2 3l ik A B A7 SR AE
iR156¢ AR IT P 22 AR gL 3 JAM-A 64
miR136a - R BRI S WL L AN e
i g8 2 A L B 1) 58 e Ak , 32E T o) [65]
JiiyeE A MRS L (R 2R RE )
AR i LDLRAPL 7T 93 , sk i
miR168a oOUKAE R KE I##L5 LDLRAPI 8
RE KA EARSE iRz W T /NEUILAZ DL 51 (8]
MYBPCI THEBRIE ALY EEN 1 RS [66]
miR2911 AR TR A EE PB2, NSI I A 09 52 ) [62]
WA N R T LGG SEH
miR7267-3 2T yenkl 63
p 2% FHEFLAT 1 y Skl /RS I 4 [63]
3 B = FOIER] 30 AT A A V811 i G R A S5 ] 3 9 425 T 7L
=

KGN R EERVE F N EZ R EEY, M
s K g (A 3 AR SCEE K, R miRNAs 2i38 R
g I TR R R — P T B, RN, K
miRNAs [F AT 5E 5 I AR SR AN 08 B 2, i 1 i
FNGIRARR . 5%, A NI M IR % 07 18 H A
WFFE e e ilae A A 4 % B 5 T K G miRNAs
FEIRIK T A7 % e, i L 45 AL ) BIF 5 A X6 R
Ao HYR R E A K 7E PR 2 A b ] fE A 2]
TORTZAAE A3 miRNAs 75 2 & 5 %, H
KEBITNEEXT T IRA VR AR AN . F5h, K
7. miRNAs £ i J A K % i B IR L] 2
— R HE 2R, W 24> miRNAs {1 AN [F]
FERR IRR XA R A B R X FIRAT
fift miRNA [ AL H S L E R,

Ty —TJ7 T, AE B P R R 4R O 1R E— B DOk Bk
VE R B 18 7 e B, by s o R0 — b o 25 44
FEBUSAAL R LG | T 9 AE 55 7 T 2 A — B AE
o K miRNA 78\ ZEA K Ad e 0% ke 2108 7]
ZAVER , BEE X KRG & SFH, KE8E
FEME RIS i S, (R R = i D e i
IARBTE K. miRNAs A5 7] GE 2 K E B —
IR T, BE 05 1 o TRCE A M s AR ik
R o AR A S ) ATF S AT T AR 22 [n) 3, 1 5,
A A A TN (%) A% O A SR e, T R e R e
R, T B it — 2015 B 8 1 A 2 S S PR A 2 S5
ARTFBriA , il 420 5¢ 35 A0 OC FO bR U 43 B 3R S04
23N 2 ARATE 58 1 — K Bh J1 . Hk, miRNAs 1y
B A PN A% 38 A5 AH DG ML 1 AN T b, G TR A
R HA IR T W E L2 — it s
it HAh, miRNAs AN B /EH Tzl sh iy

S A FRIIRE , D A XS R0 )z itk — 2 4
T A A ST B MERE

4 & it

K5 miRNAs 78 NIRPERTY 5 B Fp R 45 o &
¥ B AE A, miRNAs (41 gma-miR156 J; gma-
miR159 %5) AR K E A K & & 820 #y H
I, 17 LA R B A G R S 1 B i T
Ko WAIE AR E miRNAs 1) BE1EFH R R NI
PERTT 5 25 458 00 VS R 36 K S R ke LA
R KRG E RS 51570 .

S 3k

[1] Wagner A E, Piegholdt S, Ferraro M, et al. Food derived microR-
NAs[J]. Food & Function, 2015, 6(3): 714-718.

[2] LeeR C, Feinbaum R L., Ambros V. The C. elegans heterochron-
ic gene lin4 encodes small RNAs with antisense complementarity
to lin-14[ J]. Cell, 1993, 75(5) . 843-854.

[3] Lagosquintana M, Rauhut R, Lendeckel W, et al. Identification
of novel genes coding for small expressed RNAs[ J]. Science,
2001, 294 (5543) . 853-858.

[4] Lau N C, Lim L P, Weinstein E G, et al. An abundant class of
tiny RNAs with probable regulatory roles in C. elegans[J]. Sci-
ence, 2001, 294 (5543) . 858-862.

[5] Lee R C, Ambros V. An extensive class of small RNAs in Cae-
norhabditis elegans[ J]. Science, 2001, 294(5543) . 862-864.

[6] Llave C, Carrington J C. Cleavage of scarecrow-like mRNA targets
directed by a class of Arabidopsis miRNA[ J]. Science, 2002, 297
(5589) : 2053-2056.

[7] Reinhart B J, Weinstein E G, Rhoades M W, et al. MicroRNAs
in plants[ J]. Genes Development, 2002, 16(13) :1616-1626.

[8] Zhang L., Hou D, Chen X, et al. Exogenous plant miR168a spe-
cifically targets mammalian LDLRAP1 ; Evidence of cross-kingdom
regulation by microRNA [ J]. Cell Research, 2012, 22 (1).



6 1]

X 5L 45 . K& MicroRNAs ZhREM:WF T i 2

993

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

(23]

[24]

107-126.

Cai Z, Wang Y, Zhu L, et al. GmTIR1/GmAFB3-based auxin
perception regulated by miR393 modulates soybean nodulation
[J]. New Phytologist, 2017, 215(2) : 672-686.

Subramanian S, Fu Y, Sunkar R, et al. Novel and nodulation-
regulated microRNAs in soybean roots [ J ]. BMC Genomics,
2008, 9(1) : 160-174.

Llave C, Xie Z X, Kasschau K D, et al. Cleavage of scarecrow-
like mRNA targets directed by a class of Arabidopsis miRNA[J].
Science, 2002, 297 (5589) : 2053-2056.

Guo H, Xie Q, Fei]J, et al. MicroRNA directs mRNA cleavage of
the transcription factor NACI to down regulate auxin signals for Ar-
abidopsis lateral root development[ J]. Plant Cell, 2005, 17(5) .
1376-1386.

Carlsbecker A, Lee J Y, Roberts C J, et al. Cell signalling by mi-
croRNA165/6 directs gene dose-dependent root cell fate[ J]. Na-
ture, 2010, 465(7296) : 316-321.

Combier J P, Frugier F, de Billy F, et al. MtHAP2-1 is a key
transcriptional regulator of symbiotic nodule development regulated
by microRNA169 in Medicago truncatula[J]. Genes & Develop-
ment, 2006, 20(22) . 3084-3088.

Wang Y, Li K, Chen L, et al. MicroRNA167-directed regulation
of the auxin response factors GmARF8a and GmARF8b is required
for soybean nodulation and lateral root development [ J]. Plant
Physiology, 2015, 168(3) : 984-999.

ZEANF, B K, KARAE, 55 K5 microRNA B K Gm-
MIR160A S s AE T Fr g2 i fe [ 1], T VaAEY), 2015, 35
(1):8491. (Li X P, Zeng Q F, Zhang G S, et al. Gm-
MIR160A, a class of soybean microRNA gene, negatively regu-
lates progress of leaf senescence[ J|. Guihaia, 2015, 35(1) ; 84-
91.)

Aukerman M J, Sakai H. Regulation of flowering time and floral
organ identity by a microRNA and its APETALA2-Like target
genes[ J]. Plant Cell, 2003, 15(11) : 2730-2741.

Chen X. A microRNA as a translational repressor of APETALA2 in
Arabidopsis flower development[ J]. Science, 2004, 303 (5666 ) :
2022-2025.

Zhu Q H, Helliwell C A. Regulation of flowering time and floral
patterning by miR172[J]. Journal of Experimental Botany, 2011,
62(2) .487495.

Wang T, Sun MY, Wang X S, et al. Over-expression of GmGla-
regulated soybean miR172a confers early flowering in transgenic
Arabidopsis thaliana [ J].
ences, 2016, 17(5) : 645-653.

International Journal of Molecular Sci-

Gyula P, Baksa I, Toth T, et al. Ambient temperature regulates
the expression of a small set of SRNAs influencing plant develop-
ment through NF-YA2 and YUC2[J]. Plant, Cell & Environ-
ment, 2018, 16(5) : 356-371.

Li W, Wang T, Zhang Y, et al. Overexpression of soybean
miR172¢ confers tolerance to water deficit and salt stress, but in-
creases ABA sensitivity in transgenic Arabidopsis thaliana [ ]].
Journal of Experimental Botany, 2016, 67 (1) 175-194.
Kulcheski F R, Molina L. G, Da F G, et al. Novel and conserved
microRNAs in soybean floral whorls[ J]. Gene, 2016, 575(2):
213-223.

Sun Z, Su C, Yun J, et al. Genetic improvement of the shoot ar-

chitecture and yield in soybean plants via the manipulation of Gm-

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

miR156b [ ] ].
50-62.
Gupta O P, Nigam D, Dahuja A, et al. Regulation of isoflavone

Plant Biotechnology Journal, 2019, 17 (1):

biosynthesis by miRNAs in two contrasting soybean genotypes at
different seed developmental stages[J]. Frontiers in Plant Sci-
ence, 2017, 8. 567-583.

Wong J, Gao L, Yang Y, et al. Roles of small RNAs in soybean
defense against Phytophthora sojae infection[ J]. The Plant Jour-
nal, 2014, 79(6) : 928-940.

Ye C Y, Xu H, Shen E H, et al. Genome-wide identification of
non-coding RNAs interacted with microRNAs in soybean [ J ].
Frontiers in Plant Science, 2014, 5. 743-753.

Gou J Y, Felippes F F, Liu C J, et al. Negative regulation of an-
thocyanin biosynthesis in Arabidopsis by a miR156-targeted SPL
transcription factor[ J]. Plant Cell, 2011, 23(4) :1512-1522.
Sindhu A S, Maier T R, Mitchum M G, et al. Effective and spe-
cific in planta RNAI in cyst nematodes; Expression interference of
four parasitism genes reduces parasitic success[ J]. Journal of Ex-
perimental Botany, 2008, 60(1) : 315-324.

Xu M, Li Y, Zhang Q, et al. Novel miRNA and phasiRNA bio-
genesis networks in soybean roots from two sister lines that are re-
sistant and susceptible to SCN race 4 [ J]. PLoS One, 2014, 9
(10) : 110-119.

Li X, Wang X, Zhang S, et al. Identification of soybean microR-
NAs involved in soybean cyst nematode infection by deep sequen-
cing[ J]. PLoS One, 2012, 7(6) ; 1-10.

Cui X, Yan Q, Gan S, et al. Overexpression of gma-miR1510a/b
suppresses the expression of a NB-LRR domain gene and reduces
resistance to Phytophthora sojae[ J]. Gene, 2017, 621 32-39.
Mchale L, Tan X, Koehl P, et al. Plant NBS-LRR proteins: A-
daptable guards[ J]. Genome Biology, 2006, 7(4); 1-11.

SRUR, EIRE, BOKE, 5. ROEEMRIEHRAH miRNA 1Y
YElT] KERE, 2015, 34(4): 666-670. (Guo N, Cui X
J, Zhao ] M, et al. Identification of miRNA resistant to phytoph-
thora root rot in soybean[ J]. Soybean Science, 2015, 34 (4) .
666-670. )

Yin X, Wang J, Cheng H, et al. Detection and evolutionary anal-
ysis of soybean miRNAs responsive to soybean mosaic virus[J].
Planta, 2013, 237(5) . 1213-1225.

Jossey S. Role of virus genes in seed and aphid transmission and
development of a virus-induced gene silencing system to study seed
development in soybean[ J]. Dissertations & Theses-Gradworks,
2012, 38(3) . 28-34.

Liu W C, Zhou Y G, Li X W, et al. Tissue-specific regulation of
gma-miR396 family on coordinating development and low water a-

vailability responses [ J ]. Frontiers in Plant Science, 2017,

8. 1112.
SRESF, EAEM, AT, &5, KREHUF ARl R 5 PE

SrFHLELT]. FERAEE S50 A, 2016, 35(12) : 3514-
3520. (Zhang Y Y, Dong C L, Yang L L, et al. Molecular mech-
anism of drought-resistant soybean variety[ J]. Genomics and Ap-
plied Biology, 2016, 35(12) ; 3514-3520. )

Ni Z, Hu Z, Jiang Q, et al. Overexpression of gma-miR394a con-
fers tolerance to drought in transgenic Arabidopsis thaliana[]].
Biochemical and Biophysical Research Communications, 2012,

427(2) : 330-335.
BUHL, IMR, FVRR, S5 F-box H I G METE MY HU I 0 N o



994 A S 6 1]
MVEFBLEIL D], P E AR 224, 2018, 166(8) : 39-50. bean[ J]. International Journal of Molecular Sciences, 2014, 15
(Jia Q, SunS, Sun T H, et al. Mechanism of F-box protein fami- (8): 13596-13614.
ly in plant resistance response to environmental stress| J |. Chinese [53] H&EM, V&M, K5 microRNAL68 3 35 48 40 15K s i 10 v oy

[41]

[44]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Journal of Eco-Agriculture, 2018, 166(8) : 39-50. )

Wbz, KA, 5REL, 55 Y miR169/NF-YA B ff
T[], #if%, 2016, 38(8): 700-706. (Xu M Y, Zhu J
X, Zhang M, et al. Advances on plant miR169/NF-YA regulation
modules[ J]. Hereditas, 2016, 38(8) ; 700-706. )

Ni Z, Hu Z, Jiang Q, et al. GmNFYA3,
miR169, is a positive regulator of plant tolerance to drought stress
[J]. Plant Molecular Biology, 2013, 82(1-2): 113-129.
EXH. K& miR1510a fRBHT R INEERAE[D]. K&
HFAAM K2, 2016. (Wang X C. Expression and functional a-
nalysis of soybean miR1510a[ D ].
University, 2016. )

Hiwe N M P S. RO -2 miRNA %85E K DIRE 2B
[D]. dbtat: ELIE#ARE, 2015. (Htwe N M P S. Identifi-

cation of stress induced miRNAs and their functional analysis in

a target gene of

Changchun; Jilin Agricultural

soybean[ D]. Beijing: Chinese Academy of Agricultural Sciences,
2015.)
Huang S C, Lu G H, Tang C Y, et al. Identification and compar-

ative analysis of aluminum-induced microRNAs conferring plant
tolerance to aluminum stress in soybean[ J].

2017, 62(1) : 97-108.
Fang X L, Zhao Y Y, Ma Q B, et al.

Biologia Plantarum,

Identification and compara-
tive analysis of cadmium tolerance-associated miRNAs and their
targets in two soybean genotypes[J]. PLoS One, 2013, 8(12):
1-13.

kg, ERAE, BRI, & L SR NE 5P miR-
NA pfF s e (], db7r b 22, 2017, 41 (18): 180-185.
(Zhang L, Wang L H, Gui H R, et al. Progress on the soil heavy
metal stress and associated miRNA of plant[ J]. Northern Horti-
culture, 2017, 41(18) : 180-185.)

Noman A, Aqgeel M. miRNA-based heavy metal homeostasis and
plant growth [ J].
2017, 24(11) ; 10068-10082.

ERE, BREA, EavE, S AP RIR M miRNAs 78
TR TS P R AT R (T]. il 24k, 2017(6) .
129-134. (Wang L L, Zhao T L, Ge J T, et al. Application pros-

Environmental Science & Pollution Research,

pects of plant cold-stress-responsive miRNA in cold resistance re-
search of plants[ J]. Acta Agriculturae Shanghai, 2017(6) ; 129-
134.)

ok, Ak, FiE, F. KT gma-miR1508a HEIE K Fi ) K
e[ T]. KRERIZ, 2014, 33(4) . 483487, (Li Y G,
AiJ, Wang T, et al. The target genes prediction and analysis of
gma-miR1508a[ J]. Soybean Science, 2014, 33,483-487. )
(RETT, TH %, (B, . KT ama-miR1508a HLIEP] 4
MY R BB E[T]. RER, 2015, 34(6) : 1090-
1092. (NiZ Y, YuY H, Ren Y P, et al. Validation of selected
gma-miR1508a targets and construction of its plant expression vec-
tors[ J]. Soybean Science, 2015, 34(6) : 1090-1092. )

Zhang S, Wang Y, Li K, et al. Identification of cold-responsive

miRNAs and their target genes in nitrogen-fixing nodules of soy-

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[J]. EMEHEY 4, 2017, 39(3) :321-325. (Lyu C Y,
Sha A H. Response to phosphorus deficiency regulated by microR-
NA168 in soybean plant[ J]. Chinese Journal of Oil Crop Sci-
ences, 2017, 39(3) :321-325.)

Xu F, Liu Q, Chen L, et al. Genome-wide identification of soy-
bean microRNAs and their targets reveals their organ-specificity
and responses to phosphate starvation[ J]. BMC Genomics, 2013,
14(1) . 66-95.

Fll . RSRS8O IE 25 A B ) oy K A AR
8 miRNA 5EE[D]. Kb PRIRF, 2013, (Wang Y J.
Morphological and biological responses of different soybean varie-
ties to low nitrogen and identification of low nitrogen regulated
miRNA[ D]. Changsha; Central South University, 2013. )
Dziedzic M, Powrozek T, Ortowska E, et al. Relationship between
microRNA-146a expression and plasma renalase levels in hemodia-
lyzed patients[ J]. PLoS One, 2017, 12(6) ; 157-163.

TESD. BAZY EE MY miRNALT]. Adriyfb, 2016
(3):404408. (Wang J. Plant miRNAs that break into the ani-
mal kingdom[J]. Chemistry of Life, 2016, 3. 404-408. )

Anna P, Ferro V A, Tate R J. Determination of the potential bio-
availability of plant microRNAs using a simulated human digestion
process[ J ]. Molecular Nutrition & Food Research, 2015, 59
(10) : 1962-1972.

Liu Y C, Chen W L, Kung W H, et al. Plant miRNAs found in
human circulating system provide evidences of cross kingdom RNAi
[J]. BMC Genomics, 2017, 18(2 suppl. ) : 112-117.

Chin A R, Fong M Y, Somlo G, et al. Cross-kingdom inhibition
of breast cancer growth by plant miR159 [ J]. Cell Research,
2016, 26(2) : 217-228.

Lukasik A, Zielenkiewicz P. In silico identification of plant miR-
NAs in mammalian breast milk exosomes-a small step forward[ J].
PLoS One, 2014, 9(6) : 83-94.

Zhen Z, Li X, Liu J,
ctoRNA2911 directly targets influenza A viruses [ J].
search, 2015, 25(1) ; 3949.

Teng Y, Ren Y, Sayed M, et al. Plant-derived exosomal microR-
Cell Host & Microbe, 2018, 24

et al. Honeysuckle-encoded atypical mi-
Cell Re-

NAs shape the gut microbiota[ J].
(5): 637-652.

Hou D, He F, Ma L, et al. The potential atheroprotective role of
plant miR156a as a repressor of monocyte recruitment on inflamed
human endothelial cells[ J].
2018, 57(15) : 197-205.
Tian Y, Cai L, Tian Y, et al. miR156a mimic represses the epi-

Journal of Nutritional Biochemistry,

thelial-mesenchymal transition of human nasopharyngeal cancer
cells by targeting junctional adhesion molecule A[J]. PLoS One,
2016, 11(6): 1-21.

1%, AEY) miRNA-168a 5 A ALK RIKH4 47 [ D).

M. HGE K, 2016, (Pan F. A step further analysis of cross-
kingdom regulation of miRNA-168a in human cells [ D ].

Quanzhou: Huaqiao University, 2016. )



