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Quantitative proteomics and differential signal enrichment in nasopharyngeal carcinoma

cells with or without SETD2 gene knockout
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Abstract: Objective To analyze the effects of alterations in the expressions of methyltransferase SETD2 on protein expression
profiles in human nasopharyngeal carcinoma (NPC) cells and enrich the differential signaling pathways. Methods The total
protein was extracted from SETD2-knockout cell line CNE1*"™**° and the wild-type cell line CNE1"", and the differentially
expressed proteins were screened by tandem mass tag (TMT) labeled protein quantification technique and tandem mass
spectrometry. GO analysis was used to annotate and enrich the differentially expressed proteins, and the KEGG database was
used to enrich and analyze the pathways of the differential proteins. Results With a fold change (FC)=1.2 and P<0.05 as the
screening standard, 2049 differentially expressed proteins were identified in CNE1**"™™**° cells, among which 904 were
up-regulated and 1145 were down-regulated. GO functional annotation results indicated that SETD2 knockout caused
characteristic changes in multiple biological processes (cell processes and regulation, cell movement, metabolic processes, and
biosynthesis of cellular components), molecular functions (catalytic activity and molecular binding, transcription factor
activity), and cellular components (cell membrane, organelle, macromolecular complex). KEGG analysis showed that the
differentially expressed proteins were involved in an array of signaling pathways closely related to tumors, including MAPK,
PI3K-Akt, Ras, Rapl, mTOR, Hippo, HIF-1, Wnt, AMPK, FoxO, ErbB, P53 and JAK-STAT. Conclusion SETD2 knockout
significantly changes the protein expression characteristics of NPC cells and affects a number of signal pathways closely
related to tumors. The results provide evidence for investigation of the pathogenesis and therapeutic target screening of NPC.
Keywords: nasopharyngeal carcinoma; SETD2; TMT-tagged quantitative proteomics; bioinformatics
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Fig.1 Quality assessment of the protein samples for quantitative proteomics analysis. A: SDS-PAGE results of protein samples; B:

Mass spectrometry peak map of protein samples.
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Fig.2 Quantitative analysis of protein mass spectrometry. A: Ion score distribution; B: Isoelectric point distribution; C: Peptide

weight distribution; D: Peptide count distribution; E: Protein ratio distribution; F: Protein sequence coverage distribution; G: Peptide
length distribution; H: Volcano plot, where top 4 up-regulated (S100P, PSCA, CPS1, PLIN4) and down-regulated proteins (5100A2,

KRT3, HIST1HI1B, KCTD12) are indicated.
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Tab.3 Enrichment and annotation of differentially expressed proteins associated with tumor-related

KEGG pathways

Protein Name

Number

Map ID

Map name

NFKB2, FLNA, MKK3, ASK2, HSPA1s, MST2, PKA, PPP5C,
JNK, MAPKAPK2, MLTK, DUSP9, FLNA, PAK2, MEKK2,
HSPAls, MAPKI 3, GNG12, RELA, PPP3R, GRB2, KRAS2,
TGFBI, ECSIT, RAP1A, HRAS, FGF2, MAP2K1IP1, RRAS,
ERBBI, JUND, FLNA, RSP5, MAPK1_3, RHOA

COLG6A, GYS, FNI1, ITGB5, CASP9, PPP2R2, ITGAV, PTK2,
GSK3B, PRKAA, EIF4E, ERK, PPP2R1, GNG12, RELA, CREBI,
GRB2, KRAS, GNG4, LAMC1, E4.1.1.32, HRAS, HSP90B,
FGF2, BAD, EGFR, GNGS5, ITGA3, LAMB3, CD104, CD49f,
GNG10, LAMC2, LAMA3 5

TBK1, PKA, AF6, INK, PAK2, ERK, GNG12, RELA, GRB2,
KRAS, SHOC2, RHOA, RALB, GNG4, ARF6, RAP1A, GNB2,
HRAS, FGF2, BAD, RRAS, EGFR, GNGS, RALA

VASP, MAP2K3, PARD6, AF6, ERK, PKD, BCAR1, CTNNBI,
KRAS, GNAQ, GNAS, SRC, SIPA1L3, RHOA, RALB, RAPIA,
HRAS, FGF2, GNAL RRAS, EGFR, RALA,

CLIP1, ATPeV1C, ATPeVI1A, GSK3B, PRKAA, EIF4E, MAPK1
3, ATPeVIE, SEHI, LAMTORI1, WNT7, LAMTORS, GRB2,
KRAS2, ATPeV1F, FZD6, RHOA, LAMTOR2, HRAS, LAMTOR3

AMOT, TGFBR2, PARD6, PPP2R2, STK3, GSK3B, SMAD4,
PPP2R1, PALS1, CTNNBI1, WNT7, DLGI1, TGFBI1, FZD6, PATIJ,
PPP1C, SERPINEIL, MST2

HMOXI1, IFNGR1, CAMK2, GAPDH, STAT3, EIF4E, MAPK1 3,
CUL2, RELA, PDHA, PDHB, TF, HK, ERBB1, SERPINE1

CAMK2, ROCK2, PKA, JNK, GSK3B, SMAD4, CUL1, PPP3R,
CSNK2B, CTNNBI1, WNT7, CSNK2A, FZD6, TBL1, RHOA

PFK,EEF2, GYS, PFK, PPP2R2, AMPK, PPP2R1, ptkA, CREBI,
RABI14, ELAVL1, MLYCD, E4.1.1.32, SCD

TGFBR2, STAT3, JNK, SMAD4, PRKAA, MAPK1 3,
GABARAP, GRB2, KRAS2, TGFB1, HOMER, E4.1.1.32, HRAS,
ERBBI

CAMK2, STAT5B, INK, PTK2, PAK2, ERK, GRB2, KRAS2,
SRC, HRAS, BAD, ERBBI1

RRM2, CASP9, CDK1, BID, RRM2, CCNB1, GTSE1, TNFRSF6,
STEAP3, CYC, PAIl

IFNGRI1, STAT3, STATSB, STAM, PTPN6, GRB2, PTPN2, HRAS,
ERBBI

PLIN4, ACSL, SLC27A2,ACADM, ACSL, E1.3.3.6, SCP2,
E4.1.1.32, SCD,

GNAI, GNG4, GNB2, HRAS, JAG1, GNGS5, SERPINEIL, GNG10

RIPK1, NFKB2, MALT1, RELA, CSNK2B, CSNK2A, PIAS4,
CD54

TGFBR2, MADHIP, SMAD4, PPP2R1, ERK, CULI1, TGFBI,
RHOA

CASP9, MAPKAPK?2, PTK2, ERK, PPP3R, SRC, HRAS, BAD
PKA, GSK3B, CUL3, CUL1, GSK3B
JAG2, HDACI 2, JAGI

35

34

24

22

20

15

14

14

12

11

ko04010

ko04151

ko04014

ko04015

ko04150

ko04390

ko04066

ko04310

ko04152

ko04068

ko04012

ko04115

ko04630

ko03320

ko04371

ko04064

ko04350

ko04370
ko04340
ko04330

MAPK

PI3K-Akt

Ras

Rapl

mTOR

Hippo

HIF-1

Wnt

AMPK

FoxO

ErbB

pS3

JAK-STAT

PPAR

Apelin

NF-kB

TGF-b

VEGF
Hedgehog

Notch

B, SETD2 3 [A fil b J5 &k 3% 30 il T NPC 40 g o
H3K36me3 {1k, 1M % H3K36mel Fil H3K36me2
IR E CRAEFFR o FEASSRErf SETD2 54K
RAFE I E L, 117 SETD2 KK 72 IS F#E T H3K36me3
FIFER NI, JE RS TG A BP0 Bl
KPR TE A MR 2B H3K 36me3 THAE T A it

FIAH3K79me2 MRS FER et T H MY
PERER S R Bk B H3K36me3 ik 5iG 1k F 5
Z 5 kSR BRI AL TR . A& B, SETD2
MG S EE S ERA R R AR AR L 2R
PubMed Zidi & , H ij i oK L H3K36me3 EL#Z 1 HiTiA
10 4> AR S5 i 35 FE PR A i T o 24 i R AT IE 7E LU
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H3K36me3 W # 5 #H4T ChIP-seq 5256, LA & FE NPC H
H3K36me3 EAL AR NS , 0 [ B NPC 1 &0
BUHRAETE B SE R

GO BT BMKEGG 7 5 & EHEREAYER
2% B, it GO B AL, SETD2 FKikHik
PPN R E AR FEIREW KA, e BT
& S FUIRe A S5 A RHIEYE . 385 Fisher A
BRIk GO TR T i I & AT, 25 R s it
g5 A AR AR R SRR B
IS 301> GO 2% H A ) 32 31| SETD2 fiSR 5%
Wi, GO & SEERES Il SETD2 Fiiesr1-Hy2 A Ko 3
REFR ML — A~ B HIN . KEGGE S & £ h &
SETD2 Fik B4 Al ST 300 1 KEGG %, Hh 5
Jig 5C 72 5% U ) 26 M3 % 35 25 MAPK  PI3K- Akt,
Ras.Rapl .mTOR Hippo . HIF-1, Wnt, AMPK .FoxO.ErbB
p53.JAK-STAT .PPAR Apelin NF-kB.VEGF Hedgehog
K Notch BFEEE i R NPC 42l iR SN F2 i 4 i 22
o AR E A BN (5 S m B I S R TR AL E R A ST 4
TEFTUESE . DL PIBK-Aktf5 5 A, A< 053¢ & 38 SETD2
FEIRBRK G & £ R 34415 PI3K- Akt {5518 A5 Y
ZEFFRIRET, FRA TR AR ] PI3K-Akt 5
5] SRS NPC A AR L B (B S A A es 4 Ak Al
A, T, PI3K- Akt 55 5 4 1 AL 7E NPC H H AT
e M, B TR T IANME . AR SRR,
NPC 1 SETD2 FRih itk i) el A4E 20 455 g AH e i 28
HLI (5 S , 458 SETD2 JEPR Y 2 et Sim:
PERFET SETD2 J LS 9 4r TR Y7 HoA W T 15
Yo HRTFRATIEAEXT SR A T TR

SETD2 % 4 X4 Huntington #HEAE & . Ffi]
& BLNPC H SETD2 Ht 2k J7 Huntington ¥ 55 #5157 5
R & AR 3] M E R 22 R R AL 124 CR A R
B BAMEHERAY R, ST NPC J2&: EB IR REFH R,
ARRLITA T E LR 3745 EBIR IR YA K 2
SEACRERGRD . XEEBIE BIA LR
A5t

REFE NPC 35 A A AT X R 2 M RS MEiFY
YRS AR NI AEAS , B 5 dabn 2 R A kbt %
ool AR AN R FHBGHT Y TMT A
e R A2 Ok R R A 2= ke
BOFIAT AR [RIE, BF5E X0 52 A 3T CRISPR/Cas9 3 [
ZH G AR Y SETD2 Fa s MR A , 7e A58 | EL
AIRGEHMM: . &5, AR E IER T SETD2 ik
B I NPC 2 B 35 1 2 2F AR AU RRAE B4R T 22
SV LAY IR, B T 2SR TR
G50, NZOULAA BRI IR - NPC 2 Wi fiNG T
PR T — B S %
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