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VCY enhances the migration and invasion capabilities of NCCIT cells by participating in mRNA splicing
through liquid-liquid phase separation

GAO Fan, TIAN Shuang, WANG Wanyao, XIONG Changhuan, LIU Xiaomeng, ZHOU Yiping, LI Kunpeng, SHI Wentao
(Department of Genetics, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To investigate the liquid-liquid phase separation characteristics of variable charge Y-lined(VCY) and its ef-
fects on the proliferation, migration, and invasion capabilities of NCCIT cells, as well as to explore the underlying molecular mecha—
nisms. Methods: The VCY protein was expressed using a prokaryotic expression system, and its phase separation properties were
assessed in a buffered solution following purification.Exogenous expression of VCY was introduced in NCCIT cells (denoted as the
NCCIT VCY group ), with the NCCIT Vector group and NCCIT group serving as control groups. The localization and phase separa—
tion ability of intracellular VCY were detected using immunofluorescence technology. Gene Ontology (GO ) and Kyoto Encyclopedia of
Genes and Genomes (KEGG ) analyses were conducted to evaluate the impact of VCY on the transcriptome of NCCIT cells; the effe—
cts of VCY on cell proliferation, migration, and invasion were assessed through CCK8 assays and Transwell experiments. The tMATS
software was utilized to analyze transcriptome sequencing data to explore the regulation of alternative splicing by VCY ; exon-specific
primers were designed to validate the specific effects of VCY on the alternative splicing of STMN2 pre—mRNA via reverse transcrip—
tion polymerase chain reaction(RT-PCR ). Results: The amino acid sequence of VCY contained an intrinsically disordered region,
which was capable of undergoing liquid-liquid phase separation in both buffered solutions and NCCIT cells. Exogenous expression of
VCY resulted in the upregulation of 38 genes(llog,FCI>1, ¢<0.05) and downregulation of 50 genes(llog,FCI>1, ¢<0.05) at the
transcriptome level in NCCIT cells. GO and KEGG enrichment analyses revealed that VCY primarily participated in the regulation of
signaling pathways related to cell proliferation and adhesion(g<0.01). Compared with the NCCIT group and NCCIT Vector group, cells
proliferation (F=92.79, P<0.000 1), migration (F=42.57, P<0.001), and invasion (F=206.10, P<0.000 1) capabilities significantly
enhanced in the NCCIT VCY group. VCY was involved in the alternative splicing process of the STMN2 gene, leading to an increase in
the STMN2-001 transcript level, with no effect on the STMN2-007 and STMN2-008 transcripts. Conclusion: VCY, as a cancer—
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testis antigen, participates in the alternative splicing of genes such as STMNZ2 through liquid-liquid phase separation, thereby pro—

moting the proliferation, migration, and invasion of NCCIT cells.

Key words cancer—testis antigen; VCY; liquid-liquid separation; embryonal carcinoma; alternative splicing
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1.1 KA E5ME JRERIBEIAR pGEX-GST-VCY
(Fik GST-VCY) K %5 24k pGEX-GST-NC (&
ik GST-NC) Kz BL21(DE3 )82 25 K kT 40 i 15
W AR E YR B A R A 5 10% 1+ 8¢
ST 51— 3R VO s T e B JiE (SDS-PAGE) ) | I
R RAEFARBARATBRA B HAZ RIS ALV X -

Flag-VCY (£ 3k Flag-VCY ) K X I 28 # 4K pLVX -
vector I F L PR B AR A A R A
Dk E AW E N e EW A TAY T
PR (i) By A BR 2w 5 SR AZ BT B b at &3k
FRHE AR 7] ; GlutathioneSepharose 4B 1 H 3€ [
Cytiva 28 7] 3 S2 LR VR B9 NCCIT i i (AW it 783 41
fifl) RPMI-1640 58415 3 3L 0 H 210 7 98 4E Ay
BHEA FRA A KA G il [ b s s BAE
WIRH A FRA 7] 5 SR Flag BRI H 26 [ Cell Sig—
naling Technology /A ] ; 5% FUR 9 R g (FITC)
pRic Pt e P B b PR SRR AR
PR W] 5 e AR 25O AL F A Eppendrof 23] 5
FOtHE MR EBHEEN H H A Olympus A H] o

12 Fik

1.2.1 IDRs JPFIHIM & 1 5iiE i IDRs [AIAH B4R
FHER AR 5383 %) &A= 13 TUPred3 (https : //iupred.
elte.hu/) . PONDR (http : //pondr.com/ ) % 3 Fii ] 2 7
JR IR H ) IDRs o

122 HmAXKSLi BEHASEHIK-S %BE
(GST)WENFRZS A Efil & B 1 Fak 88Uk . B iR
KR pGEX-GST-VCY (£ ik GST-VCY fl & &
) H1 pGEX-GST-NC ({X 3k GST 525 JIKEE ) 73
S A BL21(DE3) A2 Mk, I AT 97 K85
o BROWCEENT I A MW ES, Ry
50 mmol/L = ¥% F R 2 F H e (Tris ) . 500 mmol/L 5,
AR .1 mmol/L 2R H il i 5 ( PMSF ) . 1 mmol/L ¥ B
fiti , B vk _F 248 . 4°C .8 000 r/min 50> 30 min, Y&
LRI 1 IS Glutathione Sepharose 4B 3F A}
TEEMTREIR S . P2 e ok 4. FlJS In]
JEATRE R AL & 50 mmol/L Tris 500 mmol/L 4k
.10 mmol/L 23 Jit H K (GSH) B 36 B8 , e B -4k
£ HME A :GST-VCY AR X R4 GST #p%s 2&
. K 40 pL ZE A5 10 pL Sx EREZ whIR IR A1 G
BT 95CANHE 5 min, K Ab PR G EE FREAE R
WA INE] 10%SDS-PAGE f4 FAEFL, % B LR
fHE K 80 V HLTK 2 h. SDS-PAGE HiikJ5¥5 SDS—
PAGE Bt H T 19%7% Sl e i Je A b 4L £4 6 h,
Bl BT 40%LBEF L 4 h, MMSRIEE 40,
30 28 2 E 0 W I B R B 1 mg/mL,
500 wg/mL.250 pe/mL F1 125 pg/mL 25 134 5 1
(BSA) LA S 4 AL 15 5 ) GST .GST-VCY H H AT 4
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FIEL10 5 100 wL 0.01%% 5 {2 i IR 63495,
B I 4 SR A5 TR B W TREE 595 nm Ak I W AA 5
DL BSA B R AR R , LA R RO R PN A b 22 i
FRUERIZE ; # GST .GST-VCY IR SR B I A
EAC AR 2 B A2 LR e i

1.2.3 FEZMR AT LLPS KRR 1 GST-
VCY X R4 GST-NC LA K ARl FE GST-VCY
WSS LLPS fIRFh 22 vhis IR 2, LLPS I
S AW A 20 mmol/L Tris .50% % Z, . 8000
(PEG8000) .1 mmol/L & 734l (DTT) , i F 1F ¥
BRI . N Image J 3AFEFT RS 93HT o
1.2.4 405 R4l RPMI-1640 5841537 3k
(& 10% /841135 )37°CF 5%CO0, HEGHh E: 3% NC-
CIT 2. ¥ Flag BRAE IAR2s MRl A B 3
KR TEJR SR i /o8 3 4 (1)NCCIT
2H CRP AR G AT Ar] 24K 19 B 4 NCCIT 4t ) . (2)
NCCIT Vector 2 (B L 78 # AR B XFREZH ). (3)
NCCIT VCY 21 (BEp§% e HA% Fik #iAk pLVX-Flag-
VCY MYSEE02H , 4 il 2 238 Flag-VCY Al AR
o

1.2.5  Z0fN LLPS /il ¥ L aR%E YL e 1) 41 A
EYICH, 6 h J5 B AR F 57 51T - 4% 2 5
I % [ %2 15 min 5% TritonX —100 i i% 20 min.5%
BSA £14] 30 min Flag —Ht(1 : 200 #ks) il HEE
7 0.19%m 7R -20 BIBERR R 5% 1P W (PBST) 12 Uk &
FHARIC I AT =P (1 : 400) ¥ E 1 h,4',6-—.
Jok I —2— R HE M| e (DAPT) X 4 e (o J B A, TR
FE B TR RS, N Tmage T 8K EFT A
853 .

1.2.6 ZHfifl DNA .RNA myfilide #2098 1.2.4 thr
W 3 440 IS & 0 A R T AT : Trizol 24
i A0 JE A IR ST ,4°CF 12 000 r/min 250>
15 min, RN FIZKM BT Z AP BUK A
SENBEITIE RNA JfHJCK SR , DEPC 7K i
ULV 5 B NS RNA 3. BUR HLH I TEK 2
B0 3E DNA I 0.1 mol/L A7 45 R BN I W35 %%
DEPC 7KIAf#IITE G BN A0 DNA % . BRG]
FE DNA/RNA IR B 5 2108 J5 AT R 22505
1.2.7 AW Lo i o Bl BB AR Y
RNA I 347 LR 2238« oligo (dT) 1 2R 4% 57 4l 3K
mRNA, B85 TR & 7 Befb mRNA , 30077 S5 |
E. coli DNA polymerase 1 Fll M & i, ¢cDNA , 4 X5
cDNA R 3 #b 55 47~ A i I 24k SL7E W5 g S 0 A
L ER AR N T BRI A HE Sk  BEER TR ¢DNA R
BRU/INEEIN UDG B FIH A 5% . PCR 9 144

B AAE R M SC2E (300 bp+50 bp ) , 18 illumina
Novaseq™ 6000 47 PE150 Xl ¥ .

BARAL B . i Cutadapt 13 8 5 5 48
ANEREFH, FBRITF 4 & 5% DL AN E B
FE(N) B 5 51 3 ] FastQC BEAT B 1 5 8
Hisat2 9% 5 NS HFL R A L XT 5 ffi ] StringTie -
VT M S A IR FPKM B DX 3% 5 A e 35 7K
FHATE RL

G3HT e BEP Y 22 A B (FC) 2 NCCIT VCY
20 26 35BS HIE A NCCIT Vector 4 ik B FH1H
AABR (n = 3) i & T 00 30053 415 %) DESeq2 #47
ZSHT, AT PEASIE 195 ¢ 5, VA 22 245
HFC=2 8 FC<0.5 H ¢<0.05 (H llogFCI=1,
q<0.05)1EH BB PR HERET T 25 5 3R FE DR i X 22
SRR I R TR AR (GO ) TIRE AT (http < //ge—
neontology.org) ., HLHAFEE K 5 E KN A G R &
(KEGG) {5l i /34T Chttp : //www.kegg.jplorg ) I %k
PEVESYHE 73BT (tMATS HfF24)

1.2.8  4HMaFERE Sk NCCIT VCY 41 .NC-
CIT Vector ZH S NCCIT ZH 40 535 FH Fe it v Ak = i1l
Rl RS AR P i N e TRy e O S < ) [
BRI T 96 FLAR T, A RS 3 MR AL, HILAH
8 000 ™4 ifg J2 100 wL B35k, fEHEFIE 0.24 .48
72 h, [AEEFLINA 100 wL 2 10%Cell Counting Kit-8
(CCK8)IRFN e i Fedk . 4 96 FLAR B A 4 b5
FEA6 (37°C .5%CO,) HfE R FE 30 min, fifi AWK
BRI 450 nm P AIOGEE , JFic sk dich
0D450, LT RE 1 51X AR IEA G .

1.2.9 HMITRE 5128 B[R 4 240 i 2 i 4%
T Corning /NE LAMEAT Transwell iE 5 5L 50« 75
Transwell iE B LK a1 BN/ NE LJZIMAZL 7 F
AN 200 wL TEIMTERE TR, TEMA® 20%
MR TR, s 3 MR L. #Fh 24 h JFEUH
INE MR IEAT : 4% 2 KW I Z R [ 5E 30 min, 0.1%
R AR 4 TR YL 4 10 min, PBS kI FAR 25
HEZRYE, FRAESTHREZT B TN
W AR FLBELER R 3 5K o W Image J #0432E1 7 EIE
34T Transwell 285256 W5 24217 1 h HH 50 pL
S AR R (G « TCIM T RE 373 =1 : 9)1=
Corning /NZE , HURPAER] Transwell IEFS 5256
1.2.10 PCR/qRT-PCR £ [H 21 DNA () PCR 4" 3%
AN SR 2 DNA JinA B SRR S5 | i
O Taq B0 R0V 28 PR EATY 1S, PIERR T ROE
JPET 95CTF#4T 2 min, FHJETE 95°C(15 ) .60°C
(30 5) 1 72°C(60 ) FHEAT 30 MG, X34 74
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qRT-PCR : 1 5% S 43 1 cDNA 45 —4E , A HAR 1o j—
_ NI _ p—— Te
FERE S 51 W)\ Taq B . 2% MO LA & SYBRGreen 0.8
PRl HEATY 1S, PRI IRE BT 95 C Nk T 0.6+
30 s, FfifE 7E 95°C(15'5) .60°C(30 s) il 72°C(60 s) T 04-
HEAT 40 MEFR, i FH AppliedBiosystems™ 7500 Fast 0.2-
SERF DO B PCR RGN Ct {H . AHXT mRNAs 7K 00—, p .
=220 AACE=ACH 4541 ) -ACH(NCCIT 41) , ACt=Ct
; _Ci (% 2y
CHIGBEBED-CLOB IR ARTTIHEMFI B G  yia— vioxt  XLLXT — Cax]
ZWHE 1, 10—
x1 5|HF3 0.8 ‘ "
T i o R
ab.1 Primer sequences 0.6 \ ‘
Z 05
SRR 51HF51(5—3") PR BE Z 04 ‘
=9
pSRY F:GCGTATTCAACAGCGATGATTAC 121 bp 021 E
R:TCTCCCGTTTCACACTGATACTT 0
pGAPDH F:CTGGGCTACACTGAGCACC 101 bp 0 10 20 30 40 50 60 70 80 90 100110120
R:AAGTGGTCGTTGAGGGCAATG
A e il T s X355 B: ¥
pVCY—qPCR  F:AGTCCTCCTCTCAGCCGAG 111 bp ) ks AslUPred3 Mlﬁﬁfu V({Y &1 DRs X8 PONDR .
. T VCY 2 IDRs XIROR (e SRR A RIS E A TS R ) 5
RATCTCCEAG IDRs: [ FEFE R
pSTMN2 F:GCTCTTGCTTTTACCCGGAAC 84 bp .
El 1 IUPred3 #1 PONDR M i5%iill VCY & A IDRs X1
R:AGCCCACCTITCTTCATITCET Fig.1 The IDR sregion of VCY protein predicted by IUPred3 and
pORICH? F:CTTTGCCAGGGTACTTTTACAGC 76 bp PONDR website
R:TAGTTCCAGGAATTGCTCCCG )
pVCXIY F:ATGAGTCCAAAGCCGAGAGCCTC 316 bp 22 VOY TaZM ik 22 LLPS W HFERIE

R:GACTCAGGGGGTCGTGCT
pVCY-RT-PCR F:GAAGAAAGGGGCTGCGACAAA 245 bp
R:GCCTAAACTTAGTTGCTGCTCAGG

pSTMN2-007  F:AAGAAACCGCTAGTCCTGGG 116 bp
R:TGTTGATGTTGCGAGGTTCC

pSTMN2-008  F:CAAGATGGCGGAGGAAAAGC 241 bp/
R:TTCCCCATCCTGATATCGCA 323 bp

pSTMN2-001  F:TTCGAATGGTTCAAGCAGCC 216 bp

R:ATGCAACAACCAGCTCACAG

T SRY : B e B (K GA PDH . HAIMEE -3 - R i Rl 5L
R VEY AT AR LA Y 2[R STMN - U/ i R R 11 2 2519 QRICH?2
WA SR 2 LB VEXTY v AR X/Y

1.3 itz FIRGIEA P GraphPad
Prism9.5.1 FA45E . FFAIES SR LL v P,
RN AR 2 T 22538 (one—way ANOVA)
NH ZE T5 2253 M1 (two—way ANOVA ) LA 7] 22
o P<0.05 H2ERBAGI R L

2 #R

2.1 VCY #8857 F @438 ) LLPS 49 IDRs
J2 A 1UPred3 . PONDR Xt VCY A9 EFEEMR T 553
KB, #id 90% B VCY & IMRFHIES KT 0.5,
P A IDRs (A 1),

RGN B  GST-VCY KA By % B8 5 hr
GST-NC, & 2l 5 347 5 N A Tt e B2 JC ik
Z Yt GST P& B T4 26 kD, fil
BEAD TR 43 KDE 2A) 158 7 i B sl
FEAELXT A e ) B P DR o ek =% D B i N
GST-VCY FiltG 2 F MR EE A 157 pumol/L, GST #5345
AR 1217 wmol/L.

FE LLPS 2 s P I AL EEZY 45 pmol /L
1) GST-NC #1 GST-VCY HH . T s
Al WLAHEEF 5l %) GST & H ,GST-VCY @A & H
TR T 85 R B I 0 (1 2B), $7 VCY 8 1]
KA LLPS, VCY WYARSF 24T R 58 R EEARDC, B
HHEEREEM 45 wmol/L FEARF] 5.265 pumol/L, VCY
TV B A VR Pt A 11 AR 1 I3 AR 7T 328 i D /> (]
2B.2C).
2.3 VCY /£ NCCIT %8 A T X A LLPS il i RT-
PCR S5 %F NCCIT Zif8 DNA H SRY FE [ ) JE A
HFHNEATY 38, 45 R 48R NCCIT A fE Y
YA (E 3A) 3853 RT-PCR 5255 NCCIT Hr i
PE VCXIVCY BRI G0 1 0t 1) 2 G B -7 A U
B VOY F 5B %F NCCIT 4iffl cDNA #E17
P8GR T SRR R R UK S 4 R R O 2%
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A X 4@ B 45 wmol/L GST 45 wmol/L GST-VCY
< s
& @
180 kDa |
130kDa |
95 kDa |-
72 kDa
55 kDa
43 kDa

33 kDa | #
25 kDa

11.25 pmol/L GST-VCY

5.625 pmol/L GST-VCY

V2 A :SDS ST ML SR I FEL K 5 2% T2 i Y A I 4l Ak B GST-NC Fl GST-VCY & [1; B: i T05 Wi GST & N E 0 , A8

[V LR GST-VCY il & U MG ; C R TR B B VO 25 1k B2 Y AR AT B 5 BORA % 1 000x, 7R 10 s Marker: 25 11 B2 43 ¥
HBRIE; VOY : AR R Y 2155 GST: AW H KL FE I 5 LLPS : ¥ —WUAH 738 5 SDS - -+ — b LA R M
B2 “ikfaH VCY EEFMEZ M B E % LLPS
Fig.2 The purification of VCY underwent LLPS in the buffered solution

s T VEXTy R GETGE 5 % NCCIT 4iiffd
cDNA HA79 38, Wik e Bos A K/ NEG T Y
BSR4 . B NCCIT ARk vey fHaf ik X
etk IS (K 3B),

1£ NCCIT 4l A VOY HAZ F 38 ORI LA K&
AR a2 0k, 25 7N, 5 NCCIT Vector 4HAH
I, VCY Y RiA & B 27t (F=25.92,P<0.01, &
3C), & NCCIT VCY FFL bR R 2 o 38 2
GREDSOEIL AT WL VCY B EZE AL AE NCCIT 4
i ez b, I B (&1 3D).
2.4 SNRPE VCY &A% vk 2m 04k T Fo 2m i3 7848
XiB¥  WT VCY EEEMIEMMAL T, R T
VCY X5 B2 , % NCCIT Vector ZH A1 NCCIT
VCY WY HEAT T 4 Sl 3 9 647 22 5 0 b
(n=3). Bet o Hras R Wom Iy RE i 2 () 25 53
F EEMERL, 25 AR RS R TR VOY 7R5%
ALK 51 NCCIT 41 B 38 A~ Jk K ik 1M
(1log,FCI>1,¢<0.05),50 I EEH A T (log,FCI>1,
q<0.05, & 4A) . 2Z7ILH GO EHEMTEE R TN,
VOY A5 ERE S5 S A0 RH RN 20 15 5 25 A
Yyt R S T A M AR S5 R 240 R R A 4 A 2 53
PR A5 % 0T U0E(¢<0.01, 81 4C) . k2
FIEH S KEGG B854 RN, VCY [FIFE F#
S 20 G B S5 3 1 (¢ <0.01, [ 4B) .

2.5 VCY 3%3& NCCIT Zafeey3g i it iz
if CCK8 LB KB, TEANEIEFNS 0 h,NCCIT 4
NCCIT Vector 211 NCCIT VCY 20 41 o 5 — 5, b
FERE IR A ZE K2 24 .48 F1 72 h, 5 NCCIT 41 A1
NCCIT Vector ZHAH L, NCCIT VCY ZH 40 ffl % it 3%
R (F=92.79,P<0.000 1, & SA), $&78 VCY 3455 T
NCCIT 20l B 34 54 BE F1 o Transwell 3250 KB, 5
NCCIT 44 K NCCIT Vector ZHAH ., NCCIT VCY ZH )
T RE 11 (F=42.57,P<0.001, Kl 5B .5C) FlI{Z2&fE
(F=206.10,P<0.000 1)¥ 1 E 42  , WA 5B.5D,

26 VCY LifL iz shta%k ey STUN2 #= QRICH?2
A AEFORT FERE SR T 22 R RIB T A R,
A ZAFEH DI BES5 4032 sh e Sy A G, D rh ik
STMN2 F1 QRICH2 WiA~FEA , i FH % M 2 PCRifE
PRI, g5 R, i F3k VOY R T NCCIT
4 g v STMN2 (F=1 476.00,P<0.0001) Al QRICH2
(F=27.89,P<0.01 )55 K F-(E 6).

2.7 VCY 4551 £ STMN2-001 %5 A4 % K
F N MATS 84047 RNA-seq BAELBVCY
Z 5 2 ik B0 55 82 (AS) S, LISk 7Bk
BR(HBXSE ) Fe4h (18] 7A . 7B) . 1E Ensembl %4
R, STMN2 $:HAFEAE 001,007 1 008 3 44 i 25
FBR R SA . XA B F e s e b5 19
(Kl 7€), @1t RT-PCR % B : STUN2-007 53 AR K
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NCCIT 41 fiis cDNA
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1
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C
= NCCIT VCY
sk
o 1000r £
? 900
% o e T s L 9
) §gg r T A:pSRY F¥4 1 NCCIT 400K 41 DNA FIIE 7 RGAE 5 PR L4 DNA J5 BriflE M 6E I v 1k 14 5
H_: 600 - B: N VEXIVCY IG5 B pV CXIY (ZEMIBKIE ) FN VCY R FAE514 pV CY -RT-PCR (A UKiE )
g %t NCCIT 4fi il cDNA 3/E47 RT-PCR J& BRI HL UK s C: qPCR F2 46 i FH pV CY —qPCR 514 8 UE NCCIT
% Lok 21 \NCCIT Vector 411 NCCIT VCY 4111 VCYmRNA Zib1EHL;D: EFGRIN NCCIT 4frh VCY iyAH
sk SYEATN, EAET S TR S VCY TR ARAZ TR A TR0 (AT bt AT /D B RO AR TE ) s O A
s * 21 000x, A7 10 wms VOY s W ASHUAT Y FEH 5 VOX/Y : TTASHURE X/Y S PRI 520  SRY « 5 Mk A1 30 e i S
; e (& A 5cDNA : B AN DNA; DAPL: 4", 6- — JpKEE -2 FE5[ Wk s bp « X ; NCCIT : AR 41AE ; NCCIT Vector:
%@g&& e pLVX 25 AR NCCIT i s NCCIT VCY : # e LRI B LVX ~Flag-VCY ) NCCIT 4l (£
= 23K Flag-VCY F A1) 3 #+P<0.01
E 3 VCY ZATE NCCIT Az Hilid LLPS A IR AR 27
Fig.3 The VCY protein formed membraneless organelles through LLPS in the nucleus of NCCIT cells
A B KEGG # S HUSIE
K P L3 A
40 : adhesion o | A
MAPK signaling pathuay } o3
2 —Akt signaling pathway
& 30f Longevity re;:ulutixll)iﬁsyﬁl}ﬁ:(e:yﬂguulllip epspt)kt‘iei . o5
= = Small cell lung cancer ° ®6
- R Prostate ¢ er [
Ed 1= e Greceptor nter e o
& 201 - " Rap] signaling pathway
;ﬂi Ells C\lnkineﬂ‘)min:l15ll'ellgpmlriﬁl&i}{‘}i{)}} Q. . ®:
ok Human papillomay irl‘]x{ri‘::&:‘:?i?)‘; ® . Q1fH
Phospholipase D ‘:;.'h,%(ﬂi: ay e 001
JAK-STAT signaline fmf}:w;f o 88%
0F ‘ i Fndocytosis ‘ . ‘ . ‘
-10 0 10 0.01 0.02 0.03 0.04 0.05
22 A5 E log2 etk B
GO F AR
c iR sz ATt .
™ | 7E : A:NCCIT Vector 201 NCCIT
VCY 41 RNA-seq ERREIERA, 4
e A W EHR /N SH h k
§ 0 I Aeik R IR ATE 3525 5 1 2
H;B: W KEGG A A & 2% 5t
10 T s (RN
AT & 44007 ([3 BE / MR izl
o NEREEN R unnnnnnnn S nnnnnn SRR EARNANREURNARRRARTRNN i o sempm muesfiae ¢ K
T HI I $TEFSSEEETSESFESSSSESSEES  /N);C: i GO XY A B RAEN
F5885855:85¢e55° ESE § 7 F5r FF SEEEESEsSEIE  HANWMHRGEGC KREMMEGHE
T igfziEige; ik TUNEE £ e £ T 3 RESMIDWEMME AURA S
1§ F O TOIEHICHREIREL R ) VOY
T S F AL Y 215 GO LA
d&RiE VCY 3t NCCIT 4RAaEE RARS M

[ 4
Fig.4 Effects of overexpression of VCY on NCCIT cells at transcriptome level
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