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1 22 51 A 1Y) IncRNA DI REFI AT e 2 5 15 5 I8 .
GR.
7E IMN 200 HC ZH 2 [R) LA 21 14865 4> LA IncRNA, 22819
AN TR IncRNA. 4840 f%%50 (Fold change) >2 Al P {E<0.05 1N
iR, A 353 4> IncRNA Z 7KL, 72709 18 4> L) IncRNA
A 335 AN N IHY IncRNA. 2872 57325 K IncRNA K /T 500nt,
AT TRk, ZRIETREEEIX. GO iR EiE L



IncRNA 1§82 58] 78 Jo T 40 AR T2 72 . — U A g i M 1 1
B RRhRE . #REEE 90 4650 RIE TN IncRNA 1]

B HANK-10 e, KEGG /R B IncRNA 7] i
Z 5 mTOR {5 5l # . HIF-1 15 518#; Rk T IncRNA AJfEZ
5 Rapl {5518,
gk

I AR T IMN 83 JRIMBA T 2 7R IA K IncRNA [1)5&
T T A REARFALE -
2. JRANIMAE A 2 7R IE ) IncRNA A AEil T mTOR 15588

HIF-1 {5 5@ . Rapl {5 5iEKERES S IMN FIRAEKE.

REEA
R RAERRVE S, FRANIAE, KEEIESS RNA, (5 518



Abstract

Study on the profiling of urinary exosome long noncoding RNAs and

prediction of its function in idiopathic membranous nephropathy
Objective:

The present study aims to investigate the profiling and functional

prediction of urinary exosomal IncRNA of idiopathic membranous
nephropathy (IMN) patients , and to explore its possible mechanism of

action in IMN.
Method:

Sequencing data of urinary exosomal IncRNA from five IMN samples
and five healthy control (HC) samples were downloaded from the NCBI-
SRA database, and bioinformatics analysis was applied to cluster the
differentially expressed IncRNA. Gene Ontology (GO) analysis and Kyoto
Encyclopedia of Genes and Genomes (KEGQG) pathway enrichment
analysis were used to predict the functions and possible signaling pathways

involved in the differentially expressed IncRNA in IMN.
Result:

A total of 14865 up-regulated IncRNA and 22819 down-regulated
IncRNA were detected between the IMN and HC groups. Using Fold
change > 2 and P value < 0.05 as screening criteria, 353 IncRNA were
differentially expressed, 18 up-regulated IncRNA and 335 down-regulated
IncRNA, respectively. Most of the differentially expressed IncRNA were
less than 500 nt in length, distributed in autosomes, and mostly originated
from intergenic regions. GO analysis suggested that the up-regulated
IncRNA might be involved in mesenchymal cell apoptosis, nitric oxide

synthase activity regulation, hormone metabolism regulation, and heat



shock protein 90 binding; the down-regulated IncRNA might be involved
in interleukin-10 secretion. KEGG analysis suggested that the up-regulated
IncRNA might be involved in mTOR signaling pathway, HIF-1 signaling
pathway; the down-regulated IncRNA might be involved in Rap1 signaling
pathway.
Conclusion:

1. The study revealed the expression and functional profile of
differentially expressed urinary exosome IncRNA in IMN patients.

2. Differentially expressed IncRNA in urinary exosomes may be
involved in the development of IMN through mTOR signaling pathway,
HIF-1 signaling pathway, Rapl signaling pathway and other pathways.

Keyword:
Idiopathic membranous nephropathy, urinary exosomes, long

noncoding RNA, signaling pathway
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FL1E 5T

R EME 195 (Idiopathic membranous nephropathy, IMN)/ 5]
BN B R4S 1E (nephrotic syndrome, NS [ W5 & 1B /N Bk
R, EEREHLENE/NERINE -5 N R R AW, 8
20 10 SR A B . AR, IMN RIS AW T, LU S A AiE
K EE A RAEEIGREN, 4 13 BETEHREMR, HHL 1/3
2 I ThRR R, A KIIRNERTT, BAA > BETE
5~10 F BB ALKIA'E I (end stage renal disease, ESRD) ',
FIHZWr IMN 7] DAE— @R FocEw e, REEEFHAERE. H

GIRZE: T WY\ S RO R = by S A (ENE o I g o St R 27
K, AR AR RRE, HAREZ AR DLVPAG B 45 4 7
FES 2RI R, A R miisIE . AR A
A AL SR PR AE B TSR 1297 T B BUSAE AR e 1 b SO R B
HRETR T2 IMN (AP REYCA 2K, 1 M BEEEEE A2
4K (m-type phospholipase A2 receptor, PLA2R). 1 T [fil /N sz )37 2%
9 7A 1% (thrombospondin type-1 domain-containing 7A, THSD7A).
HVERREE N DI (NEP). @AY EALES 2( superoxide dismutase 2,
SOD2) . &R A KR FAHEE A 1( neural epidermal growth factor-
like 1protein, NELL-1) &, IXEEFREYIH PLA2R #&AM51 A2 1 FRAT]
TR, BRI RE AT LS R B B A BEAR L, R B e A )
b B E TSI, A2 B RTRH TIRRIFVE 2T IMN. A1
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TEIRIT T R EZETL A YR EY), (2 PLA2R MBURMERIL, HH
PESRAUN 70% . ST, FRATIRE B4R —Fh ek e A BURAE 112
I IMN B R bR £, DR REMIE A TR 24 IMN .

G A 2 FH AL N 22 VAR 5 A PR S 5 TSR A R A1 i
MRS, B DRSS, B2 30-150nm, & A 4R IE T
K5 JE 4 5 RNA (long noncoding RNA, IncRNA)D. fi/N RNA
(microRNA, miRNA). {5{# RNA (messenger RNA, mRNA). fi§
i, EAREZ M EAEMFEDRARTY . AR, ERRE
AN, W RIE R AN BNE R R, R aniRsE, 1
AR I IAFAESN AR, DT B 75 B 40 M P 73 A i ko 3 HLIR) —
SRF A AR B F3 53 78 A2 SRR BARAS N RIE KA Fr ARl IX 2y
JE I Bh A AR S 5 G IR AR G B R TR I i 35 A7)
I RE, FEANMIERT . B R BAT YA . S SRR SRR T E
FEP Y RIEAER, MTTRET B IEm g e S B 4235 HiAth
FOFEARAR G, JRIGCERR 2 T ISR, b T i Al A AN 5 35A SR
PRAN A B ARG T 65 W S R B A P o ) DR 47l A P X2 I 5 4
ARG AR A A5 BT S A AT R, 41 RNA
BN S S VR, 5 PRV P A A= 23 T AR LG R SIS A 1) B0 A0 7y
P ) S L e B AR e o R PR AN AR TE — s R E T AT A2
N T BB R A KRB B IMN B RN A
IncRNA 335 IR ZR HFE R, A BT R I IMN B84 ol AE Vs &
P
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IncRNA 7= H RNA K& [ (RNApolymerase2, RNAP2) #i5%
PR, KGRI 200 MEZ R, AN BA gt S A DI AR RNA 701
IncRNA 7 85 () H 237 S R AN A Sk, HLARGEE K. IncRNA i@
o s ) A% A e E TR (R S R R 7, T B mRNA ARGE M, #H
PELL LB 151 (post-translational modifications, PTM), 1E/ERHN
FE R RIE W 4 P EEF TR T WK IL IncRNA 5 2 5B i
TRAHDE, UBEPRAT A o 5 Btk /N ERBEAL . IMNL SR 4%
AMEERG. ZEERS. HETRIE XK (Xie) FERA M
BRI X et Ry E R L S (X-inactive specific tran, XIST)
R X Ptk iFA <0 IncRNA. Huang 25 78 % 54 15
(membranous nephropathy, MN)/) AR FIELFE MN 15 /NEKE %8 &
R U KB, IncRNA XIST FRik/K PR EF &, HJR XIST
WRES MN Jfs ™ AR IR AR e 3 — P SRR E MN RZE
I, XIST JA3h¥ H3K27me3 /K-F T, 55 XIST /K-F EJt. Hik
H4%, JR XIST 5 MN Z [a]45 — & KB, JEA BN MN KIS EAY)
&Y. Jin S kIR XIST R A AT PASGE miRNA-217/TLR4 il
B, W RN T, AL MN 3, v MN B2 B fa T i 4t
TR

AHIE FEIE I e 45 R AT B 5 04, ed% Fold change>2 1 P
{f<0.05 fE N Z 7354 IncRNA [WEIME, 132 IMN 5 {# Fext fi4] 2 6]
7 5 RIEM IncRNA FiERE . AR R IncRNA 1RIAKFBLK
IMN 85 5N 2 [0 B35 7 Rt AT R i i B R AR A i
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F1%F AlF

(Gene Ontology, GO) 73 #fr Fl AL R AN AL R 2H /B 445 (Kyoto
Encyclopedia of Genes and Genomes, KEGG) 7353 IMN H 34 Al i
FRNZ 1) 22 53 R IA ) IneRNA TR ThRE . AHFFE I 45 R i3t — P 56
UEJRAMIBAR IncRNA fEA IMN 297 EYs EP I T getE, A
IncRNA 7E IMN &A= & AR A iz L] it 78 2 4k f g 5 s et

5 6



F2E b

AR IEGAS RNA FERF R PR B o B St R

IEAERILE IMN A BT, 2 BRI 2 B R T S
B AV, PR TR IS ISR . IMN I KR LU LR & 1E
E, MAKEEAR. REAME. KM, @ismE, HRTRINE
SRR ZHEEWRETRE, WRBRITLE, N=02 — B0
FRGEE, A= —BEMGEHR%E, B#iikE)N ESRD, ™EY
M TS A R, AT A . BRI, NZER IMN B R
bR, BT, SCUL IMN RS WG T R BA T E
DSy

HMIBARAT RSB XUZ IR 1, W AR H I ES S RNA (non-
coding RNA, ncRNA) 32K, SR 1I1E S Bk, 7 E1]
R ncRNA BT 585 F1)fi. RNA. DNA ZM1 BEAER, HT5RRE1ME
&, ZHBIZMERNRAE . KRS, QORI RAE. i
B 0 ML P 5+ oneRNA T 224,75 miRNA . circRNA Fl IncRNA™=,

B A2 ) LT R RE 70 Wb AN AR, BT 5 35 B A A4 R BEAE B I
RN = o AR SO T E IMN HR AN ISR R ARSI o 22 S 3R TR 1)
ncRNA KRR, NEEZR IMN B2 W RG T 3R 0L R

2.1 ncRNA



2.1.1 circRNA

CirRNA & BEERALM A (1 RNA A, W 5 S 32 %
R, WLE— @R LA IR, A e iR .
circRNA KEXRIE, HEW LWERT . cierRNA FRAE4HMSEA H)A
[F\ HFEAF M LRUR G W B A Bk ik T =X, A% D)
BE AT AR A oo [RII cireRNA A& BK ML FE /T circRNA K
VB AR AL AN T4, BTk BRI AN &1 KRB IS
ol 35 DR 1A (X X BBREPEAT cireRNA JCN 22 RO VB E AL Wb &
P

circRNA A LLF 4 FiIhfE: circRNA A {E N 38 4+ P N IR
RNA (competing endogenous RNA, ceRNA), 45T T miRNA, 520
miRNA 5 mRNA &5, B4 miRNA &P & HERERE 0. H5EA
JF A HAEF : circRNA i#id 5 RNA %548 9 (RNA-binding proteins,
RBPs) AMHEAEM, (S AR SRR R o P 5%
—1& circRNA R H ) A 894% (RARE MRS BunTE MmN &7
BR, AREAEMMZN, WA, WERT LAY S T DA 2R 14
RNA ffj#Este =, Z5H%: circRNA RSl i 5 AR 807 3%
HEAT o B TC PR BRI SEHE ) cireRNA AR AZ AP 1) RNA # PR,

ifjﬂh DNA ‘?ﬁﬂ:*}l‘i [38] o
2.1.2 IncRNA

IncRNA J&H RNAP2 3%/ E ) — 2R K I 200 MZE R

6



$2F

RNA 45 IncRNA 6l = FF 50 [ B2AE CORF ) MIAFAE AL 25 51,
DR T3 A L R 2 (1 SR BhBE = IncRNA 243 FE A, 7E 4H R i 2H 4
Ri SR, ARPRSFHE o HRHE IncRNA 51T R 1 4 A2 D4 R
frE, IncRNA A 70 LA 5 28: 1E W (sense) [z X (antisense)
X% (bidirectional )« AT Cintronic) FNIE[H A A (intergenic)
IncRNA FIKHH sk = REE ) KLV DhRe, BIELLT 5
FiT ARG . s N FE s Ja KPR BE R 3R IA : IncRNA diid
H B, IHIIERFRIE; IncRNA 1E R T3040, fHSERIB LR
T, AR AR, EEYEA: FE IncRNA A ETER;
IncRNA WA HE4RI M miRNA; fEJ9/ RNA HET{4A, IncRNA AJ 4%
SONAHRL miRNA™ 7. IncRNA FEAEHBXEE 5. I, 51 FH
4. IncRNA FIEAFER ARG SRR T, Sdfrmthies, fF
NESHETF, W TWHFRERE . IncRNA 835 5HBMEH
gha, VEuorvBER,  FHWR: E 15 S I8 BR AT Th RE . IncRNA 5
FREE &G, B SR RB SR, P E MR E 2 5 H IncRNA
S FRIABEERR . IncRNA FIERN A, 46 2RI 7k

miRNA™,
2.1.3 miRNA

miRNA J& H RNAP2 3% 7= A 1) — KK N 20-25 MEZH R /)

MG AS RNA. miRNA A & R HEMA IR 7 E, AFRAAGRE



1 miRNA FJRIEKFEAF
miRNA A #i#] mRNA FFEE 1 mRNA [EAF, 7EFesk g%
Ja KPR B R ek e

2.2 ncRNA 5 IMN
2.2.1 circRNA 5 IMN

£ IMN S35 JRAMIAA 22 7 R IE W) circRNA H, hsa_circ_ 0001250
xikEFELH, HEREEAKMHEX, HFELRIEKRIN,
hsa_circ_0001250 7 g1 ik #[7] hsa-miR-639 Fl hsa-miR-4449 £ IMN
(K AR FE T R IEE - . FIR G BT %8 hsa_circ 0001250 W] DL
SR B AN RE [ #0191 hsa._ miR-876-5p, {RHEIME %7K & 11 (Angiotensin
I, AnglD) %S FE4NHRET 5 NLRP3 JSRE /MBI 51k i 28 P45
i

fE IMN 5 M5 5 RN BAA T, WFRL 7 5 ik ) circRNA
MR BB E 3A (MUC3A) EH, ¥R FiEs. KT eiE

o H R SRR R R AN PRSI R E S RS S B
W R R R, B2 SR IA ) circRNA 2 & FRIE %A
/I RNA (small nucleolar RNAs, snoRNAD, F#A SNORA2S.
SNORA31. SNORAS51. SNORA75. SNORDI112. snoRNA ] {fijfs &
Rl ik, 7R S S R 1 L A B R AE X SRR R E 1Y
snoRNA Tt NH circRNA AT RER] LAVE Y IMN L3 B I 45455 1 AE )

PrEW) . £ IMN B I3, hsa circRNA 101022 hsa circRNA



$2F

103668, hsa_circRNA_100789 ik [if], hsa_circRNA_101145 &ik
N, {2 IMN E# 53E IMN B35 M, hsa circRNA 101022 A &
EES, (HUERTERE, M550 PLA2R FUARBCA R g8 HE &
W

FROMIR cireRNA 4b, IERIUAE IMN BFESNEIMA cricRNA
10139 A2 L, 5 miR-135 FEMZ A THOE, F B miR-
135a M miR-135b*. [AIIF A i B miR-135a A1 miR-135b AT
BOE Wnt/B-catenin 15 Tl S5 240807, I H i et £ B IR
15 MUE 52 K 95 1R Je b A7 A AR o TITRE (R 4001 Wnt/B-
catenin 15 5 P& ] AU A5 A ) W 1K) S 4 LA 0 R 2 1L BR

7E IMN H circ_0000524 1 CXC #tb A FHifk 16 (CXCL16) 3£
15 R, T miR-500a-5p K& N, circ_ 000524 1175 miR-500a-5p
215, [FII circ_000524 i/K-Fr] ] 2 40 A T, 17 miR-500a-5p
) i 2 AT 22 A L SRR T . miR 500a-5p &5 A 5 CXCL16 45 &7 M.
circ_0000524 F£ X @ik i miR-500A-5p FZRIERANH CXCL16
ik, t4h, miR-500A-5p EiFFNE] T Ang 11553 K2 4HMIE T,
M CXCL16 [F3RiE3E m R 17X —F/EMH . circ_0000524/miR-500a-

5p/CXCL16 3 i n] i 42 IMN & 2 M 8 T2
2.2.2 IncRNA 5 IMN

WEFUR DL XIST 52 1 Xic FEAL mi s i —Fh i X et ik Rin A

K] IncRNA. MN /MRAERIAT, &3 XIST. NEAT1 X P F IncRNA



$2F

FE B /INE BB A AN S /N ER A0 B () A KT B S B BN R R A
FRFR 2 IMN BRI — . DR i 22 0 Ab 22 /0N R 410,
i MR, KB XIST WIZKFJrs, 1 NEAT1 HI7K-FIRRABE
ZIE. BEERIRERRER, 16 MN /NRAE /INER 'S 98 53 BRI
XIST K RFET & . Qe feiiie St XIST JH 37 X
H3K27me3 Jk/b . XEHE MN FIEF, XIST & zh T X5
H3K27me3 198> S8R XIST K. Fik, JR XIST 5 MN
Z A — KBk, R XIST HE BN MN FIAEYIbR &)

PEMFRIM, MN BEHIEHLF XIST Al Ang T/KFF- &
Ang ITA] 55 XIST & hnA &4 =, 171 T XIST Ali¥ %, Ang 1155
FHEHMPT . [ miR-217 52 2] XIST KA. 1 miR-217 X
A DOE R e L 3-ERI IR X R 45 Toll #£5244 4 (Toll-like receptor
4 , TLR4), Kt XIST nJ L@ miR-217 45 TLR4. XIST M~
A LABGE miRNA-217/TLR4 i@, W0 2 A 12, BEif €4z MN B
J&, N MN BISWiRa T 1R 4L 78 Bk .

T mRNA #2<H miRNA F1 IncRNA Fiill, 2833 30 Ff IncRNA-
miRNA-mRNA K%, K I KCNQIOT! fF A IncRNA, it
KCNQI10T1-miR-204-5p-SRY-Box #43%[A ¥ 4 (SRY-box transcription
factor 4, SOX4)Z5 MN KA K RE,

FOGHGER B, 7E IMN B35 A MR AR S R AR 7
FIEM) 15 4> IncRNA, £tz K I ) ENST00000433035 N5
SEALREETIM S, X ABERE IncRNA 35 IMN K4 K i —Fhy
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B 2%F RE

A HEARRIHLE] AR, ViR — PR ER .
2.2.3 miRNA 5 IMN

ARG K IUAE PR AN miR-184 kB _EiM, 1 miR-184 AJ
e I B m s R ERAILEE 3 388 (phosphatidylinositol 3 kinase, PI3K)
/FE ¥ B (protein kinase B, AKT I¥, PKB) 15 51l 4 Fl 22 24 JF G AL,
T 18 (mitogen activated protein kinase, MAPK) 8 F&45 175 /& 40 1.,
15 IgA BRI TR RIEER . R IMN B3 [RGB AH miR-
184 FKIABHE ERES, FEWHEWB ST PBK/AKT {5 5 18 % 5L
MAPK 18 #4517 £ 40 A, AT 51K IMN. [F]iF 280 AR W01E 2553 i
IR IMIAMA 22 7 2275 miRNA BB EEK ] Geid it MAPK J8 % . Wnt i#
B B EGEES, L, SAEEAK, BRI IMNY.

miR-30b-5p 1 miR-9-5p 7E IMN HE JR Ah b vh 265 B i i,
FIRE R AR B R AR AR O . TERE PRI B/ BB AN 4
21t miR-30b-5p [AIFERIE TR, wIaeR@Ed b a5 1k

(epithelial-mesenchymal transition, EMT) 2 5 & ¥ 2] 4E 40 A2 EH R

T3 B 99 A3 JE o T miR-30b-5p 7K - Fh i T 4% i iR RS R B EMT
miR-30 NSRRI R B IR [ miR-30 ZC5%R ]
eI 5 45/45 R A AL RS (Calcineurin, CaN) {55 @E, 3%
AU, DR E R . BT IL miR-9-5p R 2 20 M HRFE I
RS AT LT ifts <o RILAE IMN B3 JRAMNG AR FIRPF miRNA
TR HISUE T RE S IMN A G

11
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WF7E KRB IMN 35 JR 7R miRNA-193a &1k L, H5%0%
T LA S, B, miR-193a Fik/KFREZ TFE. miR-193a
AT A6 B BELR AR 1 % (Wilms tumor type 1, WT1) ik, 1fif WTI
RN A RN RR S O e S DR R0 R B AT IR T, AT AR IR R R B,
HEFF R M MAETRE . WT1 RIB A 7] S B 2 AR R

(podocalysin, PODXL) T, #Eifk4 Egnpadnti~. »Aa0ITiE
B IMN 3 JRAMAMAH miR-193a & i, M WT1 fil PODXL £
BRI, ZFBERNE R IMN USR5, R X A
43 B IMN B S .

IMN 83 R /M hsa-miR-486-5p %1k FiH, hsa-miR-146a-
5p Rk T M. Il KEGG @B A &K, PRt miRNA Xf R 4L
RN H5L4ESEEE, W TGF-B {5 5@ . NF-«B E5#H. Toll
PEE S . MAPK {5508 . PI3K/Akt 15 5@ H . WAL & 0 &
REAMEAEAY (mammalian target of rapamycin, mTOR) 155
W, XN IMN H)JE 2T FRIR M T IRRJT M. MRS IMN JRAM A4
ZE 5 RIEN miRNA 143 HT miRNA-mRNA =M 4%, KT miR-
155-5p-FOS 1 miR-146a-5p-BTG2, 1] fEET M %% 5 5 IMN KK

Ak, 75 IMN B35 5 A 2R FN 2R HR R I miR-217 RIE T~ i, @
it #E 7 TNFSF11 %5 5 2 40 f i - . £ MN H, 5 3% 2 [ (nephronectin,
NPNT) O F4uMashE5, 1M miR-378a Xt H AR FM. MERER

A% . HAAEKET B (TGER) 5 miR-378a F£ik, F3 NPNT

12



B 2%F RE

RIEGRK . WAL BT, ffR NPNT BiRiE miR-378a, NG
UM R I R FERIE R, K, X g RN R AES
WA T R IR miRNA, HHBE — R L BV miRNA 5 2 41
WFEE, ARER IMN 8 A bR SR AL 71 =

23 MEERE

ncRNA 7E IMN AR P 2R RIE RS IMN A5 %
PIMR R, AMUEHBFRER, SR K SME Il neRNA 2 5
EHE, Sy IREAREL, 10 2 2 7 3R IE ) neRNA X IMN 2 A
—ENIRSFEN, LRUHORBA BT IMN BIBIRTEST . 73
TS %5 2 7 HOHAT VPG I e, (T3S RZRIZW IMN 1G04
PEY) . (HEA AL T EH B, neRNA 25 IMN [R5
I, TR EAWITT SR, AR RIE X IMN Rp S R0 Uk
M B TG B A AR A
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% 3% MHELTE

BIE MHRETE

3.1 7£ SRA ¥ EH TEHRE®E

M NCBI-SRA ##i P T4 5 5] IMN FEASAT 5 45 i e A X et
(healthy control, HC) FEASJRAMKAA IncRNA il £ 45

3.2 IncRNA [Fj7ER

Cufflinks 118X EEF4E IncRNA HJ reads, 348 44 IncRNA
K AR AL XA TH . @81 FPKM (fragments per kilobase of
transcript per million mapped fragments) #fi R A [F] IncRNA [ 1A8 7K ~F-

A DL T L
3.3 ¥ ERRIAH IncRNA

N cuffdiff B H B IR I ALREAS 18] () 2 57 2 IE IncRNA. 1%
it Fold change>2.0, Bfijlog2 (FC) [>1.0, P {£<0.05, LLK FPKM {H
BDIE—PMREART>0.5 1F N2 73R I8 IncRNA [IFRAE, 7kt 22 2=

FRIEH] IncRNA.
3.4 EUMEREST
3.4.1 LHIER

I edgeR ¥, 115 log2 (FC) {HA P 1, N RiES T
# log FPKM {EAI351#, N F] Python i& 5= matplotlib £1£2 41k 11 B Al

14



£IF AL

BN . N A R 1 heatmap2 BB %L, DL FPKM {HEET 2 73K 1X IncRNA

RS
3.4.2 ZRFIX IncRNA B EFE GO Thgesir

GO TH RIS T —ANSZ 1 1R AR IR AT A A=k v (1 58 PR
R =gt . HAKREIEEY)LFRE (Biological Process, BP). 4K
43 (Cellular Component, CC) 143 ZfE (Molecular Function, MF)
X ZE 5 RIE IncRNA SRR AT GO Thfe /A, VEREIFHEN X L8
IncRNA HIZJfE . Fisher Fafiks 6 1] T 2L K FIRAM GO 1HEREFIR
Z B E SRS HBRARTIANE 2 . PR RER T GO IUE £ E
ZE, PAEBMK, GO Term BiEZL, #iE P {H<0.05 M & B EMNIR
e
3.4.3 ZRFKIX IncRNA $EEF KEGG &EB 417

KEGG 7 Hr R 2RI 77 | B sl oy B 4L MRS 20,
FHH T HE WU B KEGG @A L, JFfRIX L7 1Y)
ThhE. X257 KI5 IncRNA FERE N 3E4T KEGG i #70 4, SR HHEN
X4 IncRNA Z 518K . Fisher P H 7R 5 2544 HH 5 I % ) H 2
P, PEE/N, BORE R, WE PE<0.05 Y EE B EAIRE.
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4.1 JRAMIAE IncRNA reads 4tit

W 4.1 Fi7x, FEASH cleanreads 5 ELAEIIEE 99% LA |, HIELHE
LU X R 518 68%,  HE X RIUR R 4T .

R 4.1 reads 43t

Sample Raw reads Clean reads Clean ration Aligned reads Aligned rate
IMN-1 95582556 95,399,850 99.81% 82,202,100 86.17%
IMN-2 80,113,488 80,020,974 99.88% 66,039,208 82.53%
IMN-3 80,207,992 79,936,570 99.66% 68,594,915 85.81%
IMN-4 80,254,068 80,071,194 99.77% 71,623,527 89.45%
IMN-5 95908,420 95,781,818 99.87% 86,548,180 90.36%
HC-1 83,597,758 83,514,968 99.90% 73,731,186 88.28%
HC-2 88,811,678 88,771,316 99.95% 79,856,816 89.96%
HC-3 89942936 89,819,898 99.86% 78,601,561 87.51%
HC-4 90,838,408 90,586,124 99.72% 61,693,142 68.10%
HC-5 83,129,710 83,058,026 99.91% 69,278,042 83.41%

7¥: Clean ration SN Clean reads 5 Raw reads B H 77t o

4.2 RAMNBAEZE RRIEK IncRNA FRiXiE 447

XT IncRNA [ 745 FiAT 7087, % Fold change>2 A P {€<0.05
VERTEERRE, kLB (B 4.1 A) MEEE (E4.1C) B, 78
IMN ZH A1 HC 26 IncRNA HIRIAF &3 7= 71, £I1X FIAR IncRNA

HEMBT N AR IncRNA BlE D . RN RIEHE (8 4.1B) §#r
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