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[ ] & & : 3% Dickkopf-1 (DKK 1) 7E 3k 2735 6 Ik 41 fJ## (head and neck squamous cell carcinoma, HNSCC) ZH 21 [ ik
F NG . ko BT TCGA 33 e 43 Hr DKK1 7£ HNSCC 414 b (1 2635 7K 7 Je JL FF 340 A7 S 5 TR X & . F GO Al
KEGG 3£ A & £ v 7 #f DKK1 & % 3L B {5 S8 . STRING 20 1 DKK1 2 [ 5 HoAth 8 & i 2 R A BEAF . #H
TargetScan 7} #7145 DKK 1 %34 (1) miRNA , }38# 3 TRRUST M35 4047 DKK1 (565 R 1. 48 & : DKK1 2[R 7E HNSCC 4141 5
FIE(P<0.01) , HARIE K5 B HPVARAS VA8 0 B2 2 I PR 23 39 40 38 AH 9% (35 P<0.05) ; DKK1 5115 HNSCC &35 1 Tl 5
BARRIEH 2 (P<0.01). DKKI1AZLE 194 F AN &, b 12 MR A4S IEH AR RIEZ BB G2 L (P<0.05), 114
5 HNSCC (5 & 3 B (P<0.05) . BE4h, miRNA . circRNA . lincRNA 54 5 B 725 2 5 DKK1 [#i$%, 3£ EL S 4> DKK1 4
I PPI 28 T it 2 5 HNSCC (R A R B VR B REERS . 45 o : DKKI £ HNSCC A4 by ik, 3F 2 HNSCC 3 15 221
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DKK1 expression in head and neck squamous cell carcinoma: analysis of its
clinical value and regulatory factors

ZHANG Shoukai’, HE Jian', WEI Xudong®, LIANG Danru® (a. Department Otolaryngology-Head Neck Surgery; b. Cadre Health
Clinic, Gansu Provincial People's Hospital, Lanzhou 730000, Gansu, China)

[Abstract] Objective: To explore the expression and regulation mechanism of Dickkopf-1 (DKK1) in head and neck squamous cell
carcinoma (HNSCC) tissues. Methods: Based on the TCGA database, the relationship of DKK1 expression in HNSCC tissues and its
methylation site with patients’ prognosis was analyzed. GO and KEGG gene enrichment method were used to analyze the signaling
pathways of DKK1 enrichment. STRING was used to analyze the interaction between DKK1 protein and other proteins. TargetScan
was used to analyze the miRNAs that regulate the expression of DKK1, and the transcription factors of DKK1 were analyzed with the
TRRUST website. Results: DKK1 gene was highly expressed in HNSCC tissues (P<0.01), and its expression level was significantly
correlated with the HPV status, age, pathological grade, and clinical stage of patients (all P<0.05); the prognosis of HNSCC patients
with high DKK1 expression was poorer than those with low DKK1 expression (P<0.01). There were 19 methylation sites in DKK1, 12
of which were significantly different between cancer tissues and normal tissues (P<0.05), and 11 sites were significantly related
to the prognosis of HNSCC (P<0.05). In addition, miRNA, circRNA, lincRNA and transcription factors, etc. also participated in
the regulation of DKKI1. A total of 5 DKKI1-related PPI networks that may involve in the occurrence, development, invasion and
metastasis of HNSCC were obtained. Conclusion: DKK1 is highly expressed in HNSCC tissues and is a risk factor for poor prognosis
of HNSCC patients. DKK1 plays an important role in the pathogenesis of HNSCC and is expected to become a potential target for
HNSCC treatment.
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Dickkopf-1(DKK1) s& —Ffi 43 WA 8 1, J& T4 il
A Wt {5 55 SRR HHIRY . Wat /2 — e
Tt o R AR IR <7 S 5 I8 R , fE R iG & & A48
WAt LR EEENREEN . 5%
Toft Jof 8 1) AR SRR S B S RN TS AH G . DKK 2
DKK 5 1 S I Rl i, FL 4% 55 5 22 Bl o 1 &
LI YIA ¢ . DKK 8 H %R B A R R~
Ot IR 225 e 3, dd i 5] S B 1 B A B-catenin B L 5
ST U TN ) 200 L G 5 1T A0 Wnt/B-catenin 245
WP B, DKK1 7E 15 J 55 2 F ol P s b %08
B, H R KPS R R ST R AR .
SR, DKK1 7E Sk 251 & % IR 40 i J& (head and neck
squamous cell carcinoma, HNSCC) H ¥ F 1 A& L
I8, RSB 7T TCGA Hii 4 5 i 78 DKK 1 2%
D5 7E HNSCC 40 23 b i) 2 i L 2 AR LA HY 22 L x
TG BISE A, Dy BE— 5 FR i DKKI 2 K 7 HNSCC
() 73 A F BL 1 2 Ak 52 564K 45 , 5 HNSCC 112
Wr BT RIS FI W IR S 2 B Rl

1 #ERERE

1.1 DKKI & & 4% & R A K B 947

HNSCC H DKK 1 ik i 45 K i T TCGA (https:
//cancergenome. nih. gov/) ¥ #& & , 4> 1 DKKI1 1£
HNSCC &3 th R IE K S H 5 B ) 08 LI
PR 23 BA 993 BE 3 2« N 3.k 98 % 2% (human papilloma
virus, HPV) & G55 05 B S5 [R] (156 &, BL K DKK 1
FI8KF 5 T B A7 1 (disease fress survival, DFS)
A AE A7 Coverall survival , OS) K FR o

Jii & 5 DKKI1 & & #f 5¢ (7>0.3 B r<-0.3,
FDR<0.05) {1 A , I3 H 4T GO M KEGG & 47>
. GO 43 #r 2 T DAVID 7 £k T. H (https:/david.
nciferf.gov/) 47, 1 KEGG 43 #7 U 5% Fl KOBAS 7 £%
T H (http://kobas. cbi.pku. edu. cn/index.php) » 5% J& »
i H STRING (https://string-db. org) 7E £k 1. E 43 #7
DKK1 & [ 5 HAth 85 1 2 (B A HAEH .
1.2 DKKI ¥ ALK F 547

BT TCGA #5431t DKK 1 FEARAT 55, F 4
AT AS [ B S AT A 7E HNSCC 20 ZURI IE # 41 412 1]
25, 456 TCGA 5 it , 70 AN [7] DKK1 H 5
K FEEOSHIK AR,
1.3 DKKI #9 %k ik A4z

F& - TargetScan Chttp://www. targetscan. org) ) HT
A LA 5 DKK1 %14 ff) miRNA, 3 Hi# i PUBMED
s PE A R AE STk T 15 ) E S5 ) miRNA o %
T TRRUST W ¥4 Chttp://www. grnpedia. org/trrust/
Network_search_form. php) 73 #1 DKK1 1) # 5% [A 7 o

3 T iReflndex BioGrid « mentha . IMEx « MatrixDB .
EBI-GOA-nonIntAct. IntAct. Reactome-FIs. ChEMBL .
bhf-ucl. InnateDB . MINT #(4f F£ , #) £ DKK 1 AH F.{f:
M EERECE A B 7, JF B @ & e i Bk
(protein-protein interaction, PPI) % 4% .

2 & R

2.1 DKKI /£ HNSCC 442 ¥ & & ik

Wi K | TCGA % 4 &, 3t & I 520 1
HNSCC #f A F1 41 5 1E % 4 2 fx A . DKKI 7E
HNSCC 1 1) £ 18 /K ~F & T 0E 5 Sk 3030 4 2R
(P<0.01, B 1A) , DKK1 {£ 5 . 2 HNSCC %
M3RIE 2 5 g it % & L (P>0.05, & 1B) . DKKI
1F 21~80 % HNSCC & 35 /1 i 1k (P<0.05, ] 10,
IM7E80 % LA I HNSCC & # H Kk K F % F L4
14 . HPV [ £ HNSCC i # 7 DKKI1 % &
KAV &2 E T HPV BH M & (P<0.01, B 1D) .
DKK 1 7£ %% # 22 3 2% HNSCC £ & b (1) % ik /K °F
BEET 12 % B % (P<0.01, F 1E). DKKI /£
IIf PR T~V ] HNSCC & # H 1) RiE K & & &
T T # HNSCC # & (P<0.01, K 1F),

2.2 DKKI %3 5HNSCC %% M5 #) % #

DKK1 = 3 18 HNSCC £ 35 1) OS & & & T 1%
Fik B ¥ (HR=2.1, P<0.01; I 2A) . DKKI & %
IEHNSCC 2 % ) DFS th & (X TR R E B &
(HR=1.4,P<0.05;E2B).

2.3 DKKI #9548 X 2 R & 2 e M) 25

BT TCGA ¥ ¥ 7 #r, 3L 3K 8 138 ML A, I
W 98 AN 3 A O I R . 98 AN I A Ok
B, 22 A 3 A 5 DKKI &2 U R (<-0.3,
FDR<0.05) , 76 >3 [A 5 DKK1 & % 1E 4 2< (>0.3,
FDR<0.05)

it — 22X 98 AN I 3 AH B R 1#E 1T GO A KEGG
BT, A R BRI R R AR ol R R AR
TEAS 55 5 AN 3 B 40 M I A 55 3G 5 11 1 % 2
R . AH O A R 32 ) A A 4 R L 4 i Ak i Jo
(exgtracellular matrix, ECM) 54k . A G K 4+ 1)
REFEAEAEKNTFEBE BEREEG B 51EK
WWOE VRO A MK RME Sl g R AR
HFE R BE MR R 2 0 Rapl 15 58 K
PI3K-Akt {5 5 iEEE (E3).

Ut A, f Bl STRING 7E 28 $ 4 2 S 3k 15 5 4
DKK 1 FHIC [ PP, e KM Z8 A0 % 27 N i, e
' DKK1.PTHLH.SERPINE1.THBS1.LAMB3.PXN.
BCARIL. CAV1 JJy & 275 51, $2 /R 1X L8 55 [ 7] Re 7
HNSCC R4 HEAEH
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A: Expression of DKKI1 in cancer and normal tissues; B: Expression of DKKI1 in patients with different genders; C: Expression of

DKKI1 in patients with different ages; D: Expression of DKK1 in patients with different HPV infection status; E: Expression of DKK1

in patients with different pathological grades; F: Expression of DKK1 in patients with different clinical stages
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Fig.1 The relationship between DKK1 expression and various HNSCC clinical parameters
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Fig.2 The relationship between DKK1 expression and the prognosis of HNSCC patients
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2.4 DKKI# DNA F AR L 5#ME 6 X 7

DKK1 & [ 17 7E 19 A A0 A i, o 12 4
(cgl2621514.cg25158147.cgl1988964 . cg02493604 .
02302582 cg02162906. cg25454948. cg07684796.
18956393 .¢g25751172.cg01160882 1 cg203644839)
TR IR 2 Rk K 1 2 FHAEGTFE L
(4. 11AHIALAL S (cg27591349.cg25158147 .

cg11988964. cg08812555 cg09465786. cg09445939.
cg11931116.cg07684796.¢g25751172.cg01160882 Al
g203644839) 5 HNSCC ] OS . HH ¢, Hrp 94 sk
ik (cg25158147 .cg11988964 .cg09465786 .cg09445939 .
cgl1931116.cg07684796.¢g25751172.cg01160882 Al
cg203644839) LA # = 1 OS(F 50~©9) ,2 M kiA
(cg27591349.cg08812555) HLA KA OS (B 500~@)
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Fig.4 The methylation sites of DKK1

2.5 miRNA. circRNA. lincRNA #= ¥ £ B F & 5
DKK1 & i 69 74%

$£ T TargetScan Zdfs FEFLFRAN 257 1> miRNA F] g
WDKK 16, I7k44 circRNA (hsa_circ 001841
hsa_circ_0006048. hsa_circ 0018415, hsa_circ_000
6427%) Al 3 4 lincRNA (HOTTIPY. NBAT1®,
linc00467™) 1 7] §& ¥ % DKKI1 3% 15 1) & 1k .
ASCL1®., GATA6”. MSC'”, MSXI1', MYC",
NANOG"”, POU5F1™,SOX2™" , TP531  TWIST1,
TWIST2"WE Ay s K, o] e 4% DKK1 4% 5% .
26 3RIF3ISAEDKKI AR A B RE G

JTFiRefIndex.BioGrid.-mentha. IMEx . MatrixDB .
EBI-GOA-nonIntAct. IntAct. Reactome-FIs. ChEMBL .
bhf-ucl. InnateDB MINT #{ 4 J# , 3L 3k X 34 1~ 5
DKK 1 AH I 2 R sz (B 7D .
RN G

DKK 1 /£ Wnt {5 538 I (157 8 00 1 A e A
. DKKI e IR AL KR, HaRkid 5%
T b 98 (00 AN R T AH OGP AR A [ b g 2R AL
DKK1 KA KF R AR AF . S8, DKKI 7
HNSCC H 1 AR WARIE , DR A b ZEREAT IR
W5

AT 7t T TCGA H#s K B, DKK1 2 Rl 78

HNSCC A4 w3kl , Hm3RiA 5 HPVARAS VAF IS
o3 R4 2 W PR 43 W] BE OCHK . DKKI 2% [l sy R ik
HNSCC #8315 i % 2 TLRIA & . DKK1 ik
H7K~F 5 DKK 1 FE K A 7K P £7UAH 5¢ , DKK 1 iy F 2
7K P 1) B UG DL TR A 40 2 % . DKK ] fig
W RE D MR T B B 2 B Rapl /5 5 IE B
PI3K-Akt {5 5 18 i  fif J87 38 2% 4 11 4= N b B2 441
ECM- %2 /&4 H.1F il - Ras 15 53 4 « 0 7 4 1 4558
%, 2 515 5% 5 A0 MR BN 40 I B A0 5 )
5, LR R B ~ECM. Y IR JZ i i 21 1 5 A= B
F A )i 72 . DKKI JE B R I8 KPR T
DNA HEEALI 2 4b , 38 7 75 2 Bl 1577 50,
miRNA. circRNA. lincRNA. ¥ 3% A 7 0] g i %
DKKI1 [F3RiA . 2 AN a0 & sl A [\ E A
7705 DKKI1 M BAFH , 25 HNSCC [ K 4E VK
1REREER

GLINKA £ E AT kR B 75 2 N T 7L
T AR P e VR 16 20 B b i R I DKIKCL R 8% 410 i) JE
P AT VIR SE Wt M OCIR B A2, H BAE B HEZ )
KREMERRIEEEEN . DKKI A& — 53 B p
FH, B 5 R 5K LRP 5/6 fll Kremen 1/2 454,
X Wt 38 #6742 2 E . DKK1 /)3 15 % p53.
V-Myc.MYCN. B-catenin 2514 . DKKI [1) 57 & R IA
AT DA A1) 200 i 8 A, e e U T o R T S
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JHT. DKKI1EVF 2 g i 380 , HAEAS R 8 (1
AR AR T E BRI AN R AR S AT
R I, DKK17E HNSCC 3 mKik , HmRiAn &
H PG £ . #28 DKKI A 8 5 HNSCC fI & & #
F& #H9% . 43 HT DKK1 ) DNA H 3& 6 7K 7, & B
DKK 1 [ F 34k 7 DL S 30 DKK 1 2 R Rk K i,

X B £E HNSCC 1 DNA H JEAL A] LU HNSCC
(IE RFEERS . 3T KEGG 1 GO JE K & 047, &
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EA L TR W N A= N 1 = R o0, = AL D b ]
1 it P 1R B D K
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Fig.5 The relationship between different DKK1 methylation sites and OS in HNSCC patients
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Fig.6 miRNAs regulating DKK1
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