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Involvement of TFRC in the regulation of vascular and neuronal related gene expression

HAN Jun"‘ij.( Beijing Tcmages Pharmaceutical Co., Ltd., Beijing 101301, China)

Abstract  Objective; To investigate the effect of TFRC on the transcriptome level of hepatocellular
carcinoma HepG2 cells and to decipher its potential function. Methods: TFRC was closely associated with
the prognosis of hepatocellular carcinoma patients as determined by the Cancer Genome Atlas ( TCGA)
database. TFRC knockdown hepatocellular carcinoma HepG2 cells and negative control hepatocellular
carcinoma cells were selected for transcriptome RNA sequencing and screening of differentially expressed
genes to have GO annotation analysis, KEGG enrichment analysis and protein interaction network analysis.
Results : A total of 869 differentially expressed genes (DEGs) were screened from the transcriptomes of the
two HepG2 cells, and functional analysis revealed that several DEGs were associated with vascular
regulation and neurons. Functional analysis revealed that several DEGs were related to vascular regulation
and neurons. In addition, TFRC was found to be a node gene in the regulatory network constructed
according to vascular regulation and neuron-related DEGs. Conclusion: TFRC expression is important for
vascular and neuronal regulation.
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TR 1 52K 1 (transferrin receptor 1, TfR1)
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1 #RS5FE
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I HepG2 4 293T AJR'BF 40 i 20 [ v
FE R B A0 51 i A T A TR R A
A 7 4 i Lipofectamine 3000 i 7 & ( 1% 5.
L3000015) , TRIzol i3l ( 575 : 15596018 ) 4 [ 5%
Invitrogen 23 &) ; DMEM 15 7% 3£ ( 58 5: 11960044 ) ,
RPMI-1640 15553t (995, 11875119) , 30 5 55 7
% PrimeScript RT Reagent Kit( %55 :RR037B) , %)
EHE PCR IXF & TB Green® Premix Ex Taq II (9%
5 :RR&2WR) I A bt 50 % H B AW H AR A R Al
RIPA 2 (555 :89901) 4 [ 5 [E Thermo Fisher
/N PVDF (525 . ISEQ00010) I [ 36 [ Millipore
A FRPTN TFRC B FCREHTUAR (535 ; ab214039)
BN B-actin Z FEREHUAR (175 : ab8227) , HRP 45
ICAY LT 40 (525 ab205718) T A 3
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1.2 TFRC shRNA RRIHIHER

TFRC shRNA J5i 0 Kz B 14 %F B shRNA ( NC
shRNA) P 8{5 B3R 1, # 4% pGFP-B-RS 1E 4 it
KL e 244, shRNA T4 TFRC A4 1 5 B U A
{25 R BamH 1/Hind T, BI04 £ 5 2830 e 9047
I S

*F 1 BMEREHK shRNA F351

shRNA % ik J¥5)

TFRC shRNA Forward 5'—GCCCAGAUGUUCUCAGAUATT—3’

Reverse 5'—UAUCUGAGAACAUCUGGGCTT—3'
NC shRNA  Forward 5'—UUCUCCGAACGUGUCACGUTT—3'
Reverse 5'—ACGUGACACGUUCGGAGAATT—3'

1.3 @RS D AMER

293T YUAREE IR T A 10% BG4 L35 AT 19 XL
PLAY DMEM 55 %35 HepG2 AFIEAM G = T & FH
1% XL RPMI-1640 5 3R5E B IR 35500 37 °C Ml
FRIE 5% CO,MIEEIR46
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shRNA 2, HR¥E Lipofectamine 3000 5 £ iy B 4,
43555 Y NC shRNA . TFRC shRNA #i5#4k, 48 h
JEWCARR T DS IR R A ORI
HepG2 40, 421 it % B ik 5] 70% ~80% , {#i FH 10 wl
TFRC shRNA 5 NC shRNA %% 3 J5 i (5% 35 3 B 0
110" TU/L) B2, H FLE SR 10 h 5, S g fif
Brge ik ARSEREFE 24~ 96 h WAL IR ZS SR iy
%2 (1 mg/L) i EASE 7 4% shRNA H) HepG2 4l ,
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RNA, 2250 YEOR TR I RNA ¥ B 5 4l B Bl 5 o0
FEIC RNA 5 ER5 A W RHE (5 N) A BR A Wl AT
S ZHM P (RNA-seq) o
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A% (TCGA ) 1 TFRC £ 1E 8 AR 3 il
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16 REF-TEREEHERN(RT-qPCR)

HHE PrimeScript RT Reagent Kit 19 %4 5% 5] &
LI oK RNA 00546 550 ¢DNA | il i3 96 6 5 B PCR
R EHEATY 3G, ST WK 2. L B-actin AN
% it 270 SRR TFRC AN A 7K

®2 BWERSIMF

EIEYEA S F27l!
TFRC  Forward5'—GGCTACTTGGGCTATTGTAAAGG—3'
Reverse5'—CAGTTTCTCCGACAACTTTCTCT—3’

B-actin Forward5'—CCTGGCACCCAGCACAAT—3’
Reverse5'—GGGCCGGACTCGTCATAC—3'

1.7 Western Blot ®illE B R IA

W AR A LA, 5 FH RIPA 24 AR IR
TR BEHCE 1, BCA R 85 IR BE . B 50 pg Fif
D S AFREE 1 1A 2x EREZE P, 100 C
PAZYE 10 min, &0 5 B EE, i SDS-PAGE
HLIK 3 B9 2 R 1B 2 PVDF 8, 5% i i 4 07 % iR
FH 1.5 h, 233 A TFRC —4i(1 : 1 000) .B-actin
—(1:1000) T 4 CHFHRH, KH,TBST VEfE
3 %%, 10 min/¥K, JILA HRP FRic A —HT(1: 10 000)
ZiRIFE 2 h, TBST VM 3 ¥, 10 min/ ¥ fiNA ECL
A= KGR TR UGS BT R G TG 5
1.8 Hitoih

KA GraphPad Prism 8.0 40478085 04 , 1
HRAE LA (ves) FR R ¢ K030, P<0.05 Ry 2255 H
BN s

2 #HE
2.1 shRNA F#£ TFRC Fi&

TFRC shRNA 41 TFRC ) mRNA # ik KV K
(0.359+0.046) {5 T I 14 % BE4H (1.012+0.040) , 2%
SRAARSEIT¥E L (P<0.01), LA la, TFRC

shRNA 4 TFRC (8 H 3 35 7K A F B 4 % R
4, WE b,

5 Mt BB % " P<0.01,a: TFRC mRNA .4 4~
A ;b: TFRC & & &k 54 A
1 33 shRNA ¥t TFRCmRNA F1E A RIEAI 20

2.2 DEGs HIffik

3BT RNA-seq Bdi , MA K75 5 1TEK TFRC A
K DEGs H# TFRC shRNA 5 NC shRNA £, 3%
P 869 4~ DEGs, H:H CKLF KLRC, % 392 A I
JAA1 PARL | LINCO1629 55 477 K FH, WK 2,
Hrp CKLF ,KLRC4 % 10 A~ 3% [H 2% 14, PARL,
LINC01629 55 10 A B3 T, W3k 3,

2 ERRIZEER MA plot
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A 2 FA5E(log2) FkKF A 2 (log2) FikKF

CKLF 20.0328 i PARL -22.2518 T
KLRC4 19.1972 ! LINC01629 -19.2448 A
PALM2 19.1422 A SEPTS -19.0417 T
SLCO1B7 18.4586 o/ GAGE12H -18.7180 T
LOC105372833 18.0205 -9 LINC00680 -18.5985 T
ARMCX5 17.6883 i LINCO01771 -18.1323 T
SPEGNB 17.3661 S| CHURC1 -18.1165 T
ADNP 17.3467 A DHRS4L1 -17.7906 T
LOC101928059 17.0174 o/ GRAP -17.6774 T
GHET1 16.9157 A LRP4 -17.6311 T
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hsa04022) , BT 7K i #R95 (1D : hsa05010) | WL 45 il
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FERE AR T I 4E & & A 200 /A0 48, JF H 22
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