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Research on Soybean Pre-Micro RNA Prediction Model Based on Recursive
Feature Elimination and Random Forest Fusion Algorithm

AN Yu, CHEN Gui-fen, LI Jing
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Abstract: With the continuous in-depth research on the biological regulatory effects of small genes in soybean, the use of data
mining technology to effectively predict the pre-MicroRNA of soybean has become an important development direction in this
field. To solve the problem that conventional Random Forest ( RF) algorithm has low recognition accuracy in pre-MicroRNA
prediction model, this study proposed and constructed a soybean pre-microRNA prediction model based on Recursive Feature
Elimination (RFE) and RF fusion algorithm. Firstly, we used the RFE method to select the optimal feature subset of soybean
pre-MicroRNA sequences. Then, we constructed a prediction model of soybean pre-MicroRNA based on RF algorithm.
Finally, we compared the prediction results of the RFE-RF fusion model with the prediction results of the single RF and
Support Vector Machine (SVM) classification model. The results showed that the accuracy of the soybean Pre-MicroRNA
prediction model constructed after fusion was significantly improved, reaching 84.62% , 17.02% higher than the model
constructed by SVM algorithm, and 14. 58% higher than the model constructed by RF algorithm alone. This method provides
a new idea for the prediction of pre-MicroRNA genes in soybean.

Keywords: Soybean; Pre-MicroRNA; Recursive Feature Elimination( RFE) ; Random Forest( RF) ; Prediction model

MicroRNA 22K ZAEET A D KE (R T 2002 47 JEARk B 4 Y (s B2

20y 19 ~25 DR/ ARG S RNA BEH . )
H A0 microRNA 3 JE T H & 3 §i 44 ( pre-microR-
NA) 38 75 5 55 Jim 7K V- ) 8 4 ) 8 e AT i) 3 3k
W5 B, microRNA 25 %7 AN 00 L 39058 W
ERCE A LN Y/ B7 o B | | B R A R T R A
AU M s g microRNA | 4 microRNA [
IR b3, B B9 & BT MicroRNA J& 1993
AET5 N BE AT 2 o i Lin4 | 11 5C T AE ) microRNA

145 B #7:2019-10-09

AR & B , K 5. ( Glycine max) , F2K ( Zea mays) |
IKFG ( Oryzasativa ) . /NZ% ( Triticum aestivum ) %5 42 VE
Py ) microRNA R W gl AT B, SR A 9% 3 %2
P TEAU g IF KRS SRR R L, AR R A A
FEIR LD o X microRNA Y 1500 K 1) Ge oF 55 7
TH1,2007 4 4 H i 46 AR 8 L 403 (9 K R pre-
microRNAJF 41 5 4514 {5 A AE microRNA Fij 4 1 F5)
TS DX A AR Y I 7K e 2 DX ) R R S

E&£WA: EHEAE KR (2015GA660004 ) ; 75 b4 TS BHE WL I H (201802010738F) |,
F—1EHE RN LF(1993-) , 4 A+, EBMNFAYE Bt S BN TS . E-mail : 18626726453 @ 163. com,,
WIES : BREESF(1956-) , 2o, i+, 2047, EENF A TR RESHTEALR N 5. E-mail : guifchen@ 163. com,



402 KR 33

PESS 51K 86. 7% Fl 100% . 2009 4F X1 7k #5251 1)
KLt En R ZEA LRI AR, SR RT-
PCR 177 ¥ X% A & microRNA HEF7HIN % 52 o [R)AE
B2 S 3 AL A R R o e i k4 ]
18 £ 4 microRNA . 2014 4F Huang 25" %} £ 45
A PRI BT SY O — UG o TR AR I B T
33 B ALERY microRNA 140, [RI4E, 25/ 451 53
SUE vt NS SR NSt ==X R P Cib/ e 7Sl
5, 4347 K R AR I B P GmARF16 I Gm-
miR160 V& FAAT &, i1t mGmARFI6 ¥ 31 3 i )
% T pGmARF16: : mGmARF16 XU JT % ik 2% 14 .
2016 4E{5 AR B 45 SR AR WA B AT B R
gma-miR1510a #UFEP A 3h 1 b B =X A6 F oo F
AT R o BT, R W) gma-miRI510a J5 )+ B A
— SR 5 A Yt AEYIE AU R R A
SR TOME, AT UL, MicroRNA {4 1500 K2 T RE R 5T 11
R JRXHHESEAH DGR 22 AF 5T B 82038 S, i BB B
FI AL 2 > 5905 1 o 1 2 200 42 3+ O 2 S A
(1) microRNA [FlFEEA 14 FZE A M B

H RI7E microRNA T A5 AU ip | 225k F ML 75 2
2B ETE R SRR () 43 2 2% o HrP AL AR AR R
i [H Bk (boot-strap ) R AEHA , AN A B 25
FEAFIGAREAS , b I ZRbE A A 1 22 A 3 2 4 A
BEHLARM, 12 fL BE F7 5, TH 5 B P TR i B oA R
ﬁ%ﬂ@?ﬁ{ﬂ‘ﬂ‘@ﬁ‘é“” o RHZBE A A microRNA Tl
PRI SR Jiang 260 FHT P (AN F b fig
SEREAE BT T — Rl 3 T REMLAR MR O ik, Tl
PR R AE X pre-microRNA K ff) pre-microRNA #f
#7432, Huang %' 4RI 5 A9 microRNA 55145
TEFN SRR 54 A @57 T 3CRF 1) S HLURIBA L
FRARIBERY | HOP- 2R B2 3R 51 83% o 3B IHRFAIE T
(B AL AR BRI A 5575 ( RFE-RF ) f 382 0 75 2 1 4y
BRI AN BEREG , BIR AR T AN HEF
YE B0/ N B, R0 AR A S RIS . B
JeEFENLARARI L FE , A bootstrap FE AL 7712 DA
JE AR REAS T EURE AR, X 481> bootstrap A A A4 4 e
SR, AT 1) TR SR AR 4 o5 B AL AR K B U 7 [l T A
T rp B PR A B, N S A U R R Y B AA
T MBS A 52 B /N (9 R AE P R AR A
BIRJEFHIERE T 14,

A 5T LA K GNP pre-microRNA 1E A Il 25 A il
AR #E—E K5 pre-microRNA (14 7511
BAY AL I AR 6% b B o 4 458, OF LR
FHABCRAE S B , & 1 FH Ol Al 2 3 AR A, (H 2% p 3
A A FREAET , AT B 23 B A JR 8 5 I Mo s e R
o — 7 M RS R 9 4 25 T s B L ), AR

TR 3 IS R AIE 1 B 5 BE AL AR AR Rl A 00 T 7, LA
5 K& pre-microRNA Fi AR 7 A4 RS B, Sk T0000
B9 K 5 pre-microRNA $At—Fpr T

1 #B57E

1.1 HIEAREEFAE
L1 Bk AR ELT 873 45150 4L
i, M MiRBase ( Release 22. 1) il PMRD %% #% /% 3k
UK 5 pre-microRNA J3 51 433 Z54F by FH 1 4 AR 5K
A  TEBUT P B GC it . [ M RE S BE A 5
FoHE 4 ADNFRIE(E Y5 K E pre-microRNA A1 L)
4 pre-microRNA J7 1], 7£ NCBI 4 /2 3R HUAT &
BRI K E mRNA  JE R4 85 10 4 i X 31 4
440 2% NE W BIHEREAR B AR G o
TEPREREAS A BE LI 2/3 BO%R3E , 76 B M ke
A REALIRHE 2/3 A%, L [FAE R Il 2R 4E ( train-
set) , R EHEAE A MK EE (test-set) o
1.2 Balfasbs®  RpE R 0 AR A i fif ik
FPHME BURRAE Ak R o] DL o 2 88 2% ) B BT R
fEo B SCHEBUTFRRE, P dG— | = =B
A B P A B, 2 86 A5 4R J5 A1 RNAfold 1f
KT Pre-MicroRNA 1y 245 My, $2 Ui/ B i BE
(MFE) | Bt % A 56 R | AS e 6 i 3 5 | & e 45 4 R
S HAEL S DGR s R R S = Jn gk A
A1 2H 32 HERYRRIEAS B, SHTIE Y 86 AT SRR
1S ANEERIFFEA A 123 4R IREE S .
IH—Ab AL SR FH O S5(E I — R 19 7 v X REAE
B HEAT IR B K IR AR IR B A S E R 0
Z0h 1R, 13—t AR

Z:u (1)
o

b, T FEARS SR M, o R T FEA
BAE AR E 2 o
1.2 F &
1.2.1 MR E  FEHLARARTE A e o3 2 )
HOH A AR — B & 2w, B — 1>
TR 2 F AT R ] B AT b A A A 32 Y, 3 3
RAEELNT R B REAR HEAT 23 260 . B ML AR
M523 #2528 : O Bootstrap SR FEASE i
o AR QITA @ TP BERLIE R £ AR i, I
FIFHIX kAR A 0 ASFEARF g —BRYR R O
SR, R EH m BRUSER ;@ m Bk
T HEA T 732, X m A28 5 R A a5 & £
0Ty R A TR 45 5
1.2.2 @2 el s IHREIE B2 — AP T4k
AFHEF R PO A, H B AR S i



33 T T AR AE T BR A B A LR S 55 09 R HT A MicroRNA FALRLATE 403

TR, e AN I R AR AT 4R L AR e 2R Mk
HE B B B VR R AR, 8 32 S O B AR AE S B
Kk RETER AWM IEE G EE XA, 53
P A AR AR T R kT AR R A DI
Groy e s QU E I i) B B I B TH BR AN A
KA @HITH RS B RHE PRI 2R o325 28

1.3 EFRAFEEROBEIZARBEEEZRE

pre-microRNA i il 1 7Y

ABFFE A FH AL T RFE-RF A9 ERAE 68607 12, 18
AR 1 7 AR R 22 (A 2 S DL 5, IR AIE
VPR Dk PR AR 45 iy AR A R A

B NGRS F(n ADMREA, p DMRFIE) 2405
&(n,1),

S IR RE SR & Fx 506 BE 4, St
FHIEE S Fy M= U AR AR MR R 25 (8
M R,

$ 0l Fx 2853 bootstrap 5 SR A A R 5K
3 ST BRI AR AR 3 BT | 28 0o 48 545 B i 4 3 2
SER PRI AR ZE(H Ry, I HLA% IRRRE T 70
LA CUREFFHES o Horb 26 0 ANRRAE Y ARAE DT
Viwis i QaRC RN W

¢ =w; (2)

5 =0 MBR A Fx hHER S (RHE Fi, B
FRELE S Fo A,

FAETAE Fy B35 IR ZEE Ry /T Ry, I
2 Ry = R, B MIPATE 20 M5 =20

i AR T4 Fy o

RF-RFE 5k Ae B an &l 1 s

2 HREHSH

2.1 RFE-RF ${Fi%HE

RF-RFE By:7E K5 pre-microRNA F5:AF 5310
A AR, RPN S TR R R IR A B
FRIE AR50 78 2 3% AR AR v, 38 o AS DB b 8
AT DA I Bk BE AL AR AR A RE R S B R T I
IS PR AE TSR BT . 35T RFE-RF 763
KT pre-microRNA f L FRAE 48 2 72 1y 34 7
Fi% 2% (RMSE ) 224 & (&1 2) , Fifi 25 388 VA RRAIE T B
J R FEBEDLAR MR AL, YRR AR R 20 B, 2307 R
TR 258 BIEARAE , LU o3 2 R e i o
2.2 ETF RFE-RF &3£8) kX E pre-MicroRNA i

i

Ry WA SRR ) E AILAR B (SVM) | B BIL AR PR AR 1k
(RF) 538 9 R AE 7F B 5 R AL AR AR G 553 ( RFE-
RF)3 FpEAE K& pre-microRNA T A7 (455 S 25

TFR

A 4

HIURFRSEF, —

|

F i AL AR AR AR

|

HHIBITRIRER, G

A 4

T BRARAE PP 23-F5 (K R RFAE

P

45K

E 1 RFE-RF &XiRiZE
Fig. 1 Flow chart of RFE-RF algorithm
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Table 1 Comparison of experimental results of 3 algorithms

on soybean pre-MicroRNA prediction

p " _ [PSiiES Wiz
Wik B E TS . .
False positive  Precision of
Algorithm  Sensitivity Specificity
rate measurement
SVM 0. 8545 0. 7600 0. 2400 0.7231
RF 0. 8571 0.7703 0.2298 0.7385
RFE-RF 0. 8800 0.8519 0. 1439 0. 8462
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three models
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