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(1. R 2B TR Bt . KIL,671003;2. W TR (5 LB Y Ashb¥Bi. B#,650500)

W E. £33 mRNAs 5 # MicroRNAs(miRNAs) 8 #F & & 2 B T i i miRNAs B35 HL 2,42 2 T 1)
RFFEGERDRDAL T REKE, AT, AR E T —4 3% F LDA(Latent Dirichlet allocation)
FHAEA R R E A Y LM T miRNAs fe etk mRNAs 2 8 6984543k, 8 A 4 %A B Welch's
tH I AR IR A A £ S+ & A 69 miRNAs #= mRNAs, K5 £ R 47 & Gibbs WA k7 A H . £ Lk m
fe- 18] 7 % 4m fe 45 A (Epithelial to Mesenchymal transition, EMT) 2k 38 & P 69 4 R & 90, AR %) b 49 2 48
# miRNA-mRNA 82 8 3 (FMRMs) 4% 4% # 3% R B A& 4 & 4 F miRNAs 5 mRNAs Z 4 69 ifl 42 X % ,
A AT B EMT £ 4 it 424 miRNA ¥eAr e A REHGA A, 5 X F K-means I £ F k4. LDA
FAAEA  K-means # £ £ 42 FMRMs £ # o 2,

XKEEE: LDA £ 4 A ; miRNA; miRNA-mRNA F ¥4 3 ; L % 49 - 18] & R 49 0 4% 2 ; K-means J £
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Identifying of Functional miRNA-mRNA Regulatory Modules Based on LDA Topic Model

Zhang Junpeng', He Jianfeng’

(1. Faculty of Engineering. Dali University, Dali, 671003, China; 2. Faculty of Information Engineering and Automation, Kun-

ming University of Science and Technology, Kunming, 650500, China)

Abstract: Although much work has been done to elucidate the regulatory mechanism of miRNAs by asso-
ciating miRNAs with mRNAs, their precise functions are still largely unknown. Latent dirichlet alloca-
tion (LDA) topic model is thus proposed to infer regulatory modules of miRNAs and their targets mR-
NAs for specific biological conditions. The proposed model firstly uses Welch's ¢-test to mine differential-
ly expressed miRNAs and mRNAs, and then a collapsed Gibbs sampling method is utilized to estimate
parameters. The results on epithelial to mesenchymal transition (EMT) data sets show that the inferred
functional miRNA-mRNA regulatory modules (FMRMs) can construct regulatory relationships between
miRNAs and mRNAs in different biological conditions, and give new insights into EMT biological process
and miRNA targets therapy. Compared with K-means clustering algorithm, LDA topic model is more ef-
ficient in mining FMRMs,

Key words: LLDA topic model; miRNA; miRNA-mRNA regulatory modules; epithelial to mesenchymal

transition; K-means clustering
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MicroRNAs(miRNAs) & — 2 o B & BURE %5 I 2 56 [ 32 38 9 R 4w 6% RNA, FLPY IR K K29k 21~23
AT IR . miRNAs @ 52 B 4% 57 D) 48 5L I mRNAs sl 2 000 ] Bk 8 5 5 R X K. — RIIER
&3] IO WSR2 s A £ I 0 X 11 = 11 R S s 10 B 2 A1 B 2 R N IV @ VA FA s 7/ B U e o3
HEEZAMEAYY . BT miRNAs BFIT 0 5256 7 AR BT R R ARG, A7 LA HL 7 2% B8 miRNAs
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A FE PR A0 miRNA-mRNA J8 454 H 09 T . — A4~ 2 FF 19 [n) 8 : miRNAs 41 faf 3 455 #8235 . mRNAs
K EARE MM RGAICHE . T 2% miRNAs 765 2% 40 M & 28 b i 8 AL 3 28 R 5 miRNAs
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e M PR P RO F IR T A5 0 e MLUR L DR YT A AR

VAR P Z M G2 B 8 1 T RPN ¥ F 300 miRNAs 5§83 ) mRNAs 2 [8] /) 8 45
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BB T —FWE Y 2L A M ST — D HARE , miRNAs FIE 35 H mRNAs W45 A REZEAE
JEAEARLA T A AR 5 5 TR 40 5 5 R A7 T 4 2 e 3550 1100 R 1 A B 36 STk A 19 T 3 40 455 1
FEHRFREME S . Huang %5 5% 1 000 45 09 5 3685 7 5145 5 miRNAs fil mRNAs ik 45 &
KU miRNAs 5 mRNAs {8 #5858 e, X Fp g5 6 07 e B AR T 45 5 3R 51 R 0F HE o T3 SC i uE 58 1
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Fig. 1 LDA topic model (shaded and unshaded variables indicate observed and latent variables)
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Fig. 2 Flowchart of LDA topic model for inferring functional miRNA-mRNA regulatory modules
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R X —45 R 52 M &I (LOX ¥ EMT™) — 8, X — &5 % [& i a7 DLE W7 . 78 EMT o,
LOX 5 miR-200 5 B 53 B A ) Z B 1k

Bl 3Ca) Al Ch) [] If 4l 8 7R miR-200Cas by o) Al miR-141 £ - ¢ 4 i 248 B4 vproiod 2 3 11 7E 8] 75 5 26 ffd
FRIF R R X450/ R W] miRNAs f9RIEE R b K2 40 L 1] 78 5T 40 i e A8 IA G

(@) FE_ L4 (Epithelial) PYIIFMRM,
(a) FMRM, in Epithelial cells

(b) ZEMA 7848 (Mesenchymal) PJ FJIFMRM,
(b) FMRYM, in Mesenchymal cells
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(c) EHADAN M (Non-normal) W {JFMRM,
(¢) FMRM, in Non-normal cells

K 3 AE_E R4 (Epithelial) | 8] 78 5 40 2 ( Mesenchymal) F1 3 Ath 41 i (Non-normal) N i) FMRMs
Fig. 3 FMRMs in Epithelial, Mesenchymal, and Non—normal cells

2.3 HERBER

LDA 3 U R & — Fofr B T K R 5 5 40 A 1 77 A SRR B R, A A Y T — R, e R

FE T Komeans 75 & —Fi 28 USRS 78 4 3 B0 45 i L 1 00 EL A AR X w4 1k R e R Y

G, SET LDA TR A )7 225 . miRNAs 1 mRNAs 355 8 6 408 10— 4k b B, 4% )5 i 1
FeH 2% Bk TR — R 5 2% 5 # 3K miRNAs fl mRNAs, 7EA CH, — P EELE K-means F2H
HoE N HiIZREERAH KL M ES . WEAE T mRNAs 8 miRNAs, 82X mRMsCAR
[f) A= 91 2540 F 19 mRNAs 7 580 miRMsCAR 6] A= 97 25 8 F 19 miRNAs #) . mRMs A8l 6.5F H
A mRM A& A 40 A~ CRAJE 2 7 K8 mRNAs M 1) 5% mRM 4 26 19 mRNAs, miRMs
N E N 1,

2.3.1 4 miRNA-mRNA iz s 80 &

3 F LDA F SR K-means RAEBAEN =4 5 EMT 41 g 28 BUH] & 19 miRNA-mRNA 7 # %f .
W1 iR 3T LDA EBURIRYAE b Bz 20 Jif R 5] 55 5% 240 M o 28 A miRNA-mRNA 8 £ %5 80 3 51 )2
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&1 5 EMT #2248 X5 miRNA-mRNA 8 #2 53 #
Table 1 Number of miRNA-mRNA pairs associated with EMT cells
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