BURK R R0 S 364 S SH 2021459 A T Mod Lab Med, Vol. 36, No. 5, Sept. 2021 33

LT TCGA B EMESU/D RNA (miRNA ) W T
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M ZE:. BHM A TME K BiE (the cancer genome atlas, TCGA ) # 3 & it i % > RNA (miRNA ) A TR & &
UG T LW, Fik A TCGA LT #H R A IR miRNA A A 23, ¥mmEab Ew s kF 2 F 1%
miRNA. 1 miRwalk2.0 #4447 2 F miRNA #9 ¥ X B, f c-Bioportal 2 48 & F ff it h R A MILRB R TR A F K
TS%HEELR, 2 EFmRNAERWEREAREILRESRETER AN X A, 5344 miRNA, ¥&ik
miRNA 5 ZUA % T 20 % £ 57 %34 69 miRNA £ X4, 23] B 4 miRNA, ¥ B 47 miRNA # % %% T4 Z& (ROC
X)) 5. R TCGA # 3 a2 RAMESURFEAL 1 075 4], EwsTRIUIRLAL 9561, A 1 870 & miRNA # & ik
A, BRI EFRAEE mRNA 1294 (P<0.05) , ¥ sBmas ikt E £ 342 L6y miRNA 90 A, F
P E 1/3 49 miRNA 39 A, TR B AT 18 413 MNye ik, Gk b RAMIRBEEETARR 124, 18413 Mk H b &
S 2 AEHMAR, #b 12 ANAEST £ 7 miRNA #9338 B B B2 SR B, Sk 12 AR E AT S 69 63 A miRNA 15
A % miRNA, &% miRNA 5 LB AT 20 % £ F & ik 69 miRNA K X £33 B 47 miRNA 6 A~ : hsa-mir-4732, hsa-
miR-486, hsa-miR-592, hsa-miR-449b, hsa-miR-187 #= hsa-miR-196a, #iX 6 A~ miRNA #j& ROC ¥4 (P < 0.05) ,
T AR A M AR E AW AL S . BRIE AT TCGA #0352 69 A W42 852 77 o5 5T A2 0 ¥T 48 10 7 3% B A7 miRNA 34T
JGEHRTR, HRZHWEHE ML,

XA R MEFUIE; D RNA (miRNA) 5 AE(EB2E0 T
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Abstract: Objective To screen microRNA (miRNA) for the early diagnosis of primary breast cancer based on the cancer
genome atlas (TCGA) database. Methods The data of miRNA expression in primary breast cancer were downloaded from
TCGA. The tumor samples and normal samples were compared to screen the differential miRNA. Target genes of the differential
miRNA were analyzed based on miRWalk 2.0, and mutation genes with mutation rate of more than 5% related to primary breast
cancer were acquired from c-Bioportal database. Analyzed the relationship between the target genes and high mutation genes for
obtaining candidate miRNA. The miRNA were screened by intersecting the candidate miRNA and the top 20 differentially
expressed miRNAs. The screened miRNA were evaluated by ROC curves. Results The TCGA data included 1 075 cases of
primary breast cancer tissues and 95 cases of normal breast tissues with 1 870 miRNA detected. A total of 129 miRNAs with
significant differential expression were obtained ( £<0.05 ) . 90 miRNAs increased to more than 3 times in breast cancer tissues,
and 39 miRNAs decreased to more than 1/3. 18 413 target genes related to the differential miRNA were predicted. 12 mutation
genes of primary breast cancer were screened, which were included in the 18 413 target genes. 63 candidate miRNAs whose
target genes contained breast cancer related mutation gene were selected. 6 miRNAs (hsa-miR-4732, hsa-miR-486, hsa-miR-592,
hsa-miR-449b, hsa-miR-187 and hsa-miR-196a) were screened by intersecting the candidate miRNAs and the top 20
differentially expressed miRNAs in breast cancer. The ROC curve of these six miRNAs was evaluated (P< 0.05) to predict their

diagnostic ability as tumor markers. Conclusion The bioinformatics method based on the TCGA database can screen miRNA
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simply and reliably for follow-up research, which has high reference value.

Keywords: primary breast cancer; miRNA; bioinformatics analysis
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miRNA J&— AR S Je KR IR 1R F A 2L
K, KEL 21 MEHIR, TR SRRy
RAEME, HI AT EZAEY S, ENITE4F
AR B SRR R R, RIER SRS
PR PR E 2 REEAEN Y. miRNA 5 AR
P IR 28 A T LA R 2 W B 2 AUl i) — I I A
R, 2 miRNA () 58728 85 3 38 5 0 A BE 5 98 E 1)
KRS, BRIA IRIENERY] miRNA
AU THRAE RS, a0 K is o G LA RAR
Z 50K miRNA 1E 2k ik P FLIR I 2 Wibr ik,
JF R RAFA IR AT 5. 551 miRNA M,
G 24> miRNA R Gz wrbeng, A Scl
A AEYE B R, ik A S 1Y miRNA T
HA2 W
1 MREHE
L1 SRR DR B R 4% TCGA (hitp:/
cancergenome.nih.gov/) H7 3k B A 1 FL IR g 4 21
HIIE # 7L 2 210 miRNA 388085 18 miR-
walk 2.0 (http://zmf.umm.uni-heidelberg.de/apps/zmf/
mirwalk2/ ) BTN miRNA 7] GEFE IO SER, fdi
c-Bioportal ( http://www.cbioportal.org/ ) % JE i 1%
L MR8 e A 5 AR B A
12 Fik
12.1 225335 miRNA i3k fii ] TCGA biolinks
R £ F # TCGA-BRCA miRNA & ik %t 4., i /1]
Deseq2 R L%} TCGA-BRCA miRNA Fik ¥ it 47
FE5EfE, ik 5% 144 LogFC ( foldchange ) KF 3,
P < 0.05. J#iF ggplot2 R U2l k1A .

122 FEIEPR . A miRwalk 2.0 #¢F i 24
5 miRNA (1] GeAE A S B AR S B

123 SEMAR LG vE . {#H c-Bioportal £ %2
BB EARBEN 5%, Tk o2 3Ln .,

1.2.4 ROC fiZks#r: {#iH pROC fX§ F#k TCGA
-BRCA miRNA Fik 51T ROC 43#7 o

13 %it$F 54 fifi F Deseq2 R £, pROC L%
BARHATEH . ROC HIZ I T IEM2 KRl hE,
A ML F A (AUC). DL P <005 NERAFSL
IES-3'&
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2.1 $UIRJE £ 5% miRNA # /% 1F TCGA ¥/
TERE IR EEZLIEAZ 1 075 6, 1EH XL
HRA1ZT 95 6], JE45 1 870 4% miRNA (42 554
R )95 5 3k 3 miRNA 129 4>, _F 8 miRNA
90 4>, T miRNA 39 4>, WL 1. H4H ki,
DL 1o G 1T HT 20 4425 F R IE M miRNA, 4%
HEA Je IR RIS . hsa-miR-105-2, hsa-miR-1269a,
hsa-miR-767, hsa-miR-105-1, hsa-miR-449a,
hsa-miR-1269b, hsa-miR-184, hsa-miR-592, hsa-
miR-4724, hsa-miR-449b, hsa-miR-486, hsa-
miR-4501, hsa-miR-449c¢, hsa-miR-4732, hsa-
miR-210, hsa-miR-187, hsa-miR-190b, hsa-
miR-96, hsa-miR-196a-1 Fl hsa-miR-7705,
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miRNA, #@f0E T miRNA, S 25 58 B miRNA.,
1 ZRFKiE miRNA BA L E

22 ki A T SUBR R 4 B 49 B 4% miRNA - T
129 1~ 2% 5 miRNA 1% 1] BEAE F () JE R RIRE S [H]
ZELTM R 18 413 NESLH . 7E 17 897 MR
R R PR G A8 R R T 5% mY R 12 4, L
2, 18 413 MHUEL I AL 12 A i, P
PITUEIX 12 LR 22 5% miRNA FUFERLA,  [RIA
SR AL, X S L EHE 63 1~ miRNA fEH,
W2 3. WFLARIEETET 20 4 22 73R4 miRNA i
63 ANEH T 4 28 A8 (R FE L R 1Y miRNA SRACEE,
28] 6 4~ HAx miRNA, ifi]/& hsa-miR-592, hsa-
miR-486, hsa-miR-4732, hsa-miR-196a, hsa-miR-
449b FI hsa-miR-187,
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E2RIEH miRNA 58

miRNA 2!

miRNA

THEE 3L

THRE1BUTF

hsa-miR-105-2, hsa-miR-1269a, hsa-miR-767, hsa-miR-105-1, hsa-miR-449a, hsa-miR-1269h, hsa-miR-184,
hsa-miR-592, hsa-miR-4724, hsa-miR-449h, hsa-miR-4501, hsa-miR-449c, hsa-miR-210, hsa-miR-187, hsa-miR-190b,
hsa-miR-96, hsa-miR-196a-1, hsa-miR-7705, hsa-miR-301b, hsa-miR-522, hsa-miR-3156-3, hsa-miR-7156,
hsa-miR-183, hsa-miR-4664, hsa-miR-2114, hsa-miR-7-3, hsa-miR-3662, hsa-miR-1251, hsa-miR-33h, hsa-miR-4652,
hsa-miR-3156-2, hsa-miR-4446, hsa-miR-519a-1, hsa-miR-937, hsa-miR-3664, hsa-miR-429, hsa-miR-760, hsa-miR-147b,
hsa-miR-3156-1, hsa-miR-375, hsa-miR-203b, hsa-miR-3677, hsa-miR-1224, hsa-miR-182, hsa-miR-301a, hsa-miR-3610,
hsa-miR-3619, hsa-miR-135h, hsa-miR-122, hsa-miR-3065, hsa-miR-4758, hsa-miR-200a, hsa-miR-877, hsa-miR-4638,
hsa-miR-516a-1, hsa-miR-940, hsa-miR-3687, hsa-miR-1277, hsa-miR-21, hsa-miR-516a-2, hsa-miR-196a-2, hsa-miR-141,
hsa-miR-519a-2, hsa-miR-137, hsa-miR-4680, hsa-miR-4326, hsa-miR-203a, hsa-miR-1301, hsa-miR-3609,
hsa-miR-142, hsa-miR-20b, hsa-miR-548f{-1, hsa-miR-4756, hsa-miR-4675, hsa-miR-5694, hsa-miR-3161,
hsa-miR-3150b, hsa-miR-3200, hsa-miR-639, hsa-miR-1254-2, hsa-miR-4726, hsa-miR-4640, hsa-miR-7706,
hsa-miR-885, hsa-miR-4746, hsa-miR-9-2, hsa-miR-9-1, hsa-miR-1254-1, hsa-miR-3174, hsa-miR-454;
hsa-miR-486, hsa-miR-4732, hsa-miR-378¢, hsa-miR-378d-2, hsa-miR-452, hsa-miR-205, hsa-miR-333,
hsa-miR-378a, hsa-miR-4780, hsa-miR-3199-1, hsa-miR-1247, hsa-miR-6746, hsa-miR-125b-2, hsa-let-7c,
hsa-miR-551b, hsa-miR-211, hsa-miR-3199-2, hsa-miR-511, hsa-miR-133a-1, hsa-miR-385, hsa-miR-10b,
hsa-miR-4532, hsa-miR-4524a, hsa-miR-100, hsa-miR-337, hsa-miR-125b-1, hsa-miR-665, hsa-miR-486-2,
hsa-miR-99a, hsa-miR-383, hsa-miR-145, hsa-miR-204, hsa-miR-5683, hsa-miR-6715a, hsa-miR-144, hsa-miR-1258,
hsa-miR-451a, hsa-miR-6507, hsa-miR-139,

xR2

REREREKRTF 5% HWEELER

Gene  PIK3CA

TP53 TTN CDHI  GATA3 MUC16 KMT2C MAP3K1 FLG USH2A  SYNEI ~ RYR2

Freq 33.5%

332%  164%  115%  11.1% 8.7% 8.2% 8.0% 52% 5.1% 5.1% 5.0%

xr3

ERT 12 NS5 EER miRNA &R

Genes miRNA-count miRNAs
PIK3CA 2 hsa-miR-301b, hsa-miR-301a-3p
TP53 7 hsa-miR-5694, hsa-miR-548{-5p, hsa-let-7c-5p, hsa-miR-133a-5p, hsa-miR-4524a-3p, hsa-miR-1247-3p,
hsa-miR-4640-5p
TTN 3 hsa-miR-3156-5p, hsa-miR-211-5p, hsa-miR-204-5p
CDH1 7 hsa-miR-592, hsa-miR-203b-3p, hsa-miR-3065-5p, hsa-miR-3065-3p, hsa-let-7c-5p, hsa-miR-9-3p,
hsa-let-7c-3p
GATA3 2 hsa-miR-141-3p, hsa-miR-200a-3p, hsa-miR-383-3p, hsa-miR-3199, hsa-miR-449h-5p, hsa-miR-205-5p,
hsa-miR-211-3p, hsa-miR-144-3p
MUC16 5 hsa-miR-3664-3p, hsa-miR-9-5p, hsa-miR-100-3p, hsa-miR-3677-5p, hsa-miR-4758-3p,
KMT2C 7 hsa-miR-141-5p, hsa-miR-486-3p, hsa-miR-454-3p, hsa-miR-551b-5p, hsa-miR-205-3p, hsa-let-7c-3p,
hsa-miR-1277-5p
MAP3K1 11 hsa-miR-21-5p, hsa-miR-1277-5p, hsa-miR-5694, hsa-miR-451a, hsa-let-7c-5p, hsa-miR-429,
hsa-miR-196a-5p, hsa-miR-4680-3p, hsa-miR-6507-5p, hsa-miR-4726-5p, hsa-miR-4756-3p
FLG 6 hsa-miR-125b-5p, hsa-miR-1277-5p, hsa-miR-10b-3p, hsa-miR-4732-3p, hsa-miR-3156-5p, hsa-miR-452-5p
USH2A 13 hsa-miR-592, hsa-miR-2114-5p, hsa-miR-1277-5p, hsa-miR-200a-3p, hsa-miR-665, hsa-miR-33b-5p,

hsa-miR-522-3p, hsa-miR-937-5p, hsa-miR-429, hsa-miR-141-3p, hsa-miR-519a-5p, hsa-miR-187-3p,
hsa-miR-522-5p

SYNEI 9 hsa-miR-6715a-3p, hsa-miR-142-5p, hsa-miR-3065-3p, hsa-miR-9-3p, hsa-miR-551b-5p, hsa-miR-519a-3p,
hsa-let-7c-3p, hsa-miR-4758-3p, hsa-miR-375
RYR2 4 hsa-miR-142-5p, hsa-miR-3065-5p, hsa-miR-4446-5p, hsa-miR-335-3p

2.3 B4 miRNA # ROC W & 54 X IRk 3 it

231 6 > miRNA #:47 ROC i<k /3 #r (WK 2) |
% miRNA [ ROC 4k ™ AUC i BUR k, HAE
R g A W B2 Wi RE ) ke . oA hsa-miR-592
ROC il & T AUC 1 2 2 0.950 , hsa-mir-486 &
0.938, Ui HAE s bR 2 WiRE J) R AT

T FL R A R 2 W R TS B E
B I H ARG R H FH 2 W 2k s 5 5 R
PE, miRNA 287 A FL AR 9 18 2912 W A s A
77/ B = B T R T g it SV 2% N
WFE /N 5E 79 miRNA JLT- 50 — 8k, ki
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TRl TG RIZ W00 miRNA, JE A2 T
VeI 225, T2 B ARSI miRNA A A BRI,

FEARGEAR I, et orHr A A2 DL R I e R 1Y)
AT B AN L% P TCGA B FE4R L TR0 %
30 Z RS R AE (9 11 000 AN G L DX 21

I R RE SR R A 2E I H 22— ARBFSE TP IR AR
TCGA A TFEE TR I A LR AH ¢ miRNA, %
IR T REEAR RS, BerEAREARE, 59T
Mh2ESR, 5D EFUREF AR s 7L IR A R
AT miRNA FiieAH HoR 58 v af A s 2.

N 6 N
B, Fik . HEAREE DB AR ), JRe A iR
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1.0 1.0 \ 1.0
0.8 0.8 | 08
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