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Spinal muscular atrophy (SMA) is an autosomal recessive
heritable disorder leading to abnormalities and dysfunction
of alpha motor neurons, paralysis, and eventual death
due to respiratory failure. However, the gene regulatory
mechanism related to SMA is still not completely clear.
Here, we constructed the gene regulatory network of SMA,
in which several SMA-related genes and transcription
factors played important roles. In the process, 6544
differentially expressed genes (DEGs) associated with
SMA were used and the enrichment analysis and gene
regulatory network construction using machine learning was
performed. The result showed that, firstly, p53 signaling
and DNA replication are closely related to SMA. Then,
there is a huge and complicated regulatory network guided
by SMA, in which transcription factor SNAPC2, MZF1I,
and ZNF711 interacted closely with SMA-related genes
(SMN1, SMN2) and played key roles in regulating genes of
p53 signaling, DNA replication and other SMA-related GO
(Gene Ontology) terms. The transcriptome data was well
verified through real-time fluorescence quantitative PCR
(RT-qPCR) using the peripheral blood of spinal muscular
atrophy patients. Our study revealed the complicated gene
regulation network of SMA, and uncover several important
SMA-related genes, which it deepens our understanding of
SMA-related regulatory mechanisms.

Key words: Spinal muscular atrophy, transcription factors,
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JIOCJIIKEHHS TEHHOI PETYJIITOPHOT
MEPEXI, TIOB’SI3AHOI 31 CITIHAJIbHOIO
M’SI30BOIO ATPO®IEIO

CminanpHa M’ s130Ba aTpodig (CMA) — 11e ayToCOMHO-
pPECEeIMBHUI CITAIKOBUI PO3JIazd, IO MPU3BOIUTH IO
marojorii i mucdyHkKuil anbda-MOTOPHUX HEWPOHIB,
mapajiyy i 3peliTol0 CMepTi Yepe3 OUXabHY He-
JnoctaTHicTh. OOHAK MeXaHi3M TeHHOI peryJsiii, Mo-
B’sa3aHmii 31 CMA, Bce 1e He A0 KiHLS 3pO3yMiuii.
Y 1bOoMy JOCHIIXKEHHI MM CKOHCTPYIOBalud TEHHY
peryaaTopHy Mepexxy CMA, B sIKiil KijlbKa MOB’sI3aHUX
i3 CMA reHiB i TpaHCKpUITLIHUX (haKTOpPiB BilirpaoTb
BaXXKJIMBY POJIb. Y mpoleci podboTu Oyno BUKOPUCTAHO
6544 nudepenuiiioBaHo excrnpecoBanux redis (DEG),
nos’sa3aHux i3 CMA, i mpoBefeHo aHalli3 30arayeHHs
Ta TOOYIOBY TE€HHOI PEryJsITOpHOI Mepexi 3 BUKO-
PUCTaHHSIM MAIIWMHHOTO HaBUaHHS. Pesymbraté mpo-
JIEeMOHCTPYBaJIM, 110, MO-Meplle, CUrHaiizamis pS3 i
perutikauisg JHK TicHo mop’s3ani 3i CMA. Ilo-apyre,
iCHye BeJMuYe3Ha i CKJIaJHa peryjJsaTopHa Mepexa,
kepoBaHa CMA, B $Kiil TpaHCKpUMUiiiHI (aKkTOpU
SNAPC2, MZF1i ZNF711I TicHO B3a€MO/IIOTh 3 TeHAMU,
nos’s;3aHumMu 3 CMA (SMNI, SMN2), i BimirpaloTb
KJIIOUOBY pOJIb Yy peryisauii TeHiB curHajizaiii p53,
perutikauii JHK Ta iHmmx now’s3anux i3 CMA
tepMiHiB GO (Gene Ontology). TpaHCKpUIITOMHI maHi
Oynu BepudikoBaHiI 3a JITOMOMOTOI0 (IIyOPeCIeHTHOT
KinbkicHOi ITJIP y peampnomy yaci (RT-qPCR) 3 Bu-
KOPUCTAaHHAM MNepudepuyHoi KPoBi MALEHTIB 3i CIi-
HaJbHOIO M’s130Bol0 aTpodieto. Hame gocimkeHHs
BUSBUWJIO CKJIQAHY Mepexy reHHoi perynsuii CMA Ta
BiIKPUJIO KiJbKa BaXJIMBUX Te€HiB, TIOB’SI3aHUX i3
CMA, o noraub/ioe Hallle po3yMiHHSI PETYISITOPHUX
MexaHi3MiB, noB’g3aHux i3 CMA.

Karouoei caosa: criiHaibHa M’s130Ba aTpodisi, TPAHCKPUII-
LiiHI (haKkTOpU, MalLIMHHE HaBYaHHSI, CUTHaJTi3alist p53.
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