[ Downloaded from nbr.khu.ac.ir on 2025-05-08 ]

[ DOI: 10.22034/11.4.1]

Research Article 95 Ao

Nova Biologica Reperta 11(4): 1-11 (2025) ) pele ) (o laaisly
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 OF-DN IV Slorie Fojlod AN ol
https:/nbr.khu.ac.ir; Kharazmi University Press; 6“5)‘55' o[l C"‘)L*';":';‘

9 31 ol b pw 45 LT 4 by o GLMICTORNA g hub o y5 s

;M w G5 aw
e af . N
39810k 052
Ol cal o él o olKitils by pole 0uSiisly o pwlibiony; 09,5
jahanafrooz@maragheh.ac.ir 55,31 Jk= 0,2 1Ko Jgbamo

s Gl Ol el Gl Ol el 51 (S (dhie A5 s Ly Bl g Sl U5 0 53 s Sl e n Sals (Sl Gl e 0daS

S5 Loy (o) adlllas ol Bas el (gojul ) 59 g (g9 yGe n <039l Sloosi S Jold Joene (Joho mhav (sloons oS W3l e 45
MRNA 1,15, slassls lal .casl J5Sse oyloyo slo, ISl slpriny 5 hie a5 au liey oyl yu j0 o] a5 by o sMIRNA § assl Ol s
D oy R aliy U g ccdl ;0 GEO oLl 5 asdl ol jess sMIRNA 4 oy o280 sl (GSE154255) miRNA 4 (GSE113865)

Loy Jolow oo .0i (owyp byl 4, o NUD logys 3L (ol Cytoscape adb, g STRING ol 5l eolinl b (patig pmpuiiy p iiSon
b sas ey, 8 as 8,5 [ hUD slagys 5 SLMIRNA mMiRWalk s MiRDB osls oL 51 aslsl js .08 ow,» R g ENrichr o L hub
O3 £ assls |) ul_.; u...:cl_f O e SAAl 059 oLu w.;l)sl e UBE2C O D oy g a8l uL.u geey) L;LamIRNA L Lzz:o] Jlr...“ 9 X

Wiy odd b Gialdl s Sl s jeb 4y aS wad <l gullS hub sl olse 4 (UBE2C, CDC45, CDC20, TPX2, TK1, DLGAPS)
LgL.asmlR Bas 3,90 TPX2 9 TK1 .UBE2C aloz 5l lacys R N0y Jokw as > ‘54..]4.4 sy ol o 6)‘0‘55.»: yob 4 gulls hub sy

azgi L oal dite a8 dw pling ol sl (souie Sloyd 5%l il oo NUD (slogys olo tal38l jlee aisgy (MIR-3679 3 MIR-4530) 5 sz

Slosliid 15530 slap)] gl st st 5l (5 Grlnln S oo 18 4l ol alS GLaMIRNA G 0,50 NUD (slo )y ool 4l
D oo Slgiing dbg e axdl Glo LalS 6L®miRNA
Sl 4> > MIRNA cgols hub oy i a5 aw Ol o (gols QSL‘MS'S

Identification of hub genes and their related microRNAs in triple
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Abstract. Breast cancer is the most frequently diagnosed cancer in women. Triple-negative breast cancer (TNBC) is a
kind of breast cancer that does not have any of the receptors that are commonly found in breast cancer. This study
aimed to evaluate differentially expressed genes (DEGs) and their related microRNAs (miRNAs) in TNBC.
GSE113865 and GSE154255 were selected from GEO database. DEGs and differentially expressed miRNAs between
normal and TNBC tissues were identified via GEO2R online tools and R program. STRING was used to construct a
protein—protein interaction (PPI) network of DEGs. The hub genes, obtained using the cytoHubba plugin in Cytoscape.
We used R program and Enrichr database to enrichment analysis of hub genes. Then intersection of predicted hub
gene's miRNAs and differentially expressed miRNAs was investigated. UBE2C and SAAl were the highest
upregulated and downregulated genes, respectively. Six main hub genes were identified, including CDC20, DLGAPS,
TPX2, UBE2C, TK1, and CDC45. All the mentioned genes were upregulated and enriched in cell cycle progression.
Some hub genes such as TPX2, UBE2C, and TK1 were targeted by differentially expressed miRNAs (miR-3679 and
miR-4530). In conclusion, knockdown of hub genes could be a targeted therapy for TNBC. One suggested approach for
inhibition of the hub genes is application of mMiRNA replacement therapy and using the downregulated miRNAs of hub
genes.
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Figure 1. Volcano plots of differentially expressed genes (left side) and differentially expressed miRNAs (right side) in
triple-negative breast cancer (TNBC). Each point represents one gene (MRNA or miRNA).
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Figure 2. Protein-protein interaction (PPI) networks of differentially expressed genes (darker colors
represent higher scores, for example, major hub genes are in red).
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Table 1. Hub genes according to MCC algorithm.

(Score) as o3 (Rank) s,
asdl ole !B slays
VEE. Homo sapiens cell division cycle 20 (CDC20) \
VFE- Homo sapiens DLG associated protein 5 (DLGAP5) \
VFE- Homo sapiens TPX2 microtubule nucleation factor (TPX2) \
\FF- Homo sapiens ubiquitin conjugating enzyme E2 C (UBE2C) 3
VFE- Homo sapiens thymidine kinase 1 (TK1) \
VFE- Homo sapiens cell division cycle 45 (CDC45) \
YY) Homo sapiens exonuclease 1 (EXO1) %
vY- Homo sapiens family with sequence similarity 83 member D (FAM83D) A
Bl ple gl slags
Yos Homo sapiens ribosomal protein S14 (RPS14) q
YEA Homo sapiens ribosomal protein S25 (RPS25) \e
YEA Homo sapiens ribosomal protein L23 (RPL23) ye
\bitd Homo sapiens ribosomal protein L17 (RPL17) \Y
Yt Homo sapiens ribosomal protein L13 (RPL13) VY
VY Homo sapiens eukaryotic translation elongation factor 1 alpha 1(EEF1A1) \E
\Y- Homo sapiens ribosomal L24 domain containing 1 (RSL24D1) 0

5/



http://dx.doi.org/10.22034/11.4.1
https://nbr.khu.ac.ir/article-1-3647-fa.html

Jahanafrooz. Hub genes and their related microRNAs in breast cancer b oy 50 abgy o sLMICTORNA s hub (slagys 59,30 ol

cbc20 DLGAP5 TPX2 UBE2C
—* —% —% 2 A —*
) © - & © _,_ <
© - — : -
i 43 L
o © - -,
o
n - :,.‘
B © -
& -
< - 0 —
. o . o
b s < -
. 4
. : S &
N *‘L ] o~ :(‘
i . e ¥
B
. o — o 4 o - >
o : T T T
BRCA BRCA BRCA BRCA
(num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291)
TK1 CDC45 EX01 FAMS3D
—*— © -
e . S .[—*
% R © - N
o
© - —r&- tf:
N . 4 .
©o - -+ =
o
i
@ 4
N~ -
e ~
=3 —
% 4
o~ o N '
i,
‘i.
o - o - —
T T T T
BRCA BRCA C

(num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291) (num(T)=1085; num(N)=291)

Ky Jloy bl g 508 Ky 4 (5905 Sb ke S aw iy by ;8 GEPIA oL bl 5 gadds hUD (lagy ol pl381 =Y JSCo
ol o0 o0l Las (6 S5

Figure 3. Upregulation of major hub genes according to GEPIA database in triple-negative breast cancer (TNBC).

Tumor tissues are in red and normal tissues are in gray.
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Table 3. Intersection of predicted hub gene's miRNAs and differentially expressed miRNAsS.
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