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E  MIK/R-1(kininogen-1, KNG1)& &, XAk & 4F =K /& (high molecular weight kinino-
gen, HK)(P01042), KNG B 4y, AL midA2 R o, €A% . "FR. HILF R4
ALK TEGER, R, Z XTKNGIAG LM oh 8 B AR A 28 Fo g 22 51 T 89 4%
AT T 4238, B ARBATKNG A @ §97A9%, A FILKNG1 AL & 5157 =06 77 69 T 6.
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The Structure of Kininogen-1 and Its Research Progress in Diseases

CUI Jiabo, YOU Chongge*
(Laboratory Medicine Center, Lanzhou University Second Hospital, Lanzhou 730030, China)

Abstract

is encoded by the KNG gene. While participating in the coagulation process, it also plays an important role in

KNGI (kininogen-1) protein, also known as high molecular HK (weight kininogen) (P01042),

cardiovascular, respiratory, digestive, and other systemic diseases. Therefore, this paper provides a review of the
structure of KNG1 and its mechanism of action in diseases, aiming to provide a more comprehensive knowledge of
KNGT1 and to realize the possibilities of KNG in clinical diagnosis and treatment.
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R XTI F L gm0, AT R 2l Sk (7] g
BHIRAE . PEIREkng] rs710446 5 K K1 XTA%

1 KNGI1{54}
PR 5 -1(kininogen-1, KNG )& H, X &0+

UK JE(HK)(P01042), HKnglFE K 4itd. Knglkk
BRI T N BB =5 Jefafk, 2K 752827 Kb, H11
AN TR0 & F AR, AKNGI 2 —Ff
626 M HAMMFEE AN EE T 7 FhiE
H70~120 kDa, Bt 55 HL 5 096.3, SEG R E 55 HL AN
94.9+0.280, AR MK A IR EEZI 870 pg/mL, 2
HH 2R Bk, 50 i 3 I

IEPE R B, KNG1 5 &t 50, @ibRKng I K
2 SN BRAR TR 5 PR s TR B8 N 0SY i JRA A e T i
I HKNGE #4082 MOk R . X2 5
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KNG A6 45 350Kl 1), D1(domain 1)7
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&1 KNGIEZHBLZSMHNEYFENX
Table 1 Biological significance of KNG1 single nucleotide polymorphisms
PRETRZ &M fEH 2R
SNP Roles References
rs11924390 Associated with 25-hydroxyvitamin D in a Filipino population [21]
rs710446 Associated with coagulation factor XI [6]
1s2304456 Associated with irbesartan blood levels in Chinese men [22]
rs1648711 Related to venous thrombosis [23]
rs710446 An important risk factor for cryptogenic stroke in young Indians [24]
rs710446 Associated with ischemic stroke susceptibility in Chinese population [25]
rs5030082 Playing an important role in thromboembolism and stroke caused by endotoxemia [26]
rs6796803 Associated with neuropathic pain caused by head and neck cancer [27]
S — S
Lys362 Scr372
Hka D1 D2 D3 D4 D5 D6
Lys362 Lys420
Hka D1 D2 D3 D4 D5 D6 c
— S
N Signal C
sequence D1 D2 D3 D4 D5 D6
QESQSEEIDC NDKDLFKAVD AALKKYNSQN QSNNQFVLYR ITEATKTVGS DTFYSFKYEI KEGDCPVQSG KTWQDCEYKD AAKAATGECT ATVGKRSSTK
Famlly OnyStClnC FSVATQTCQI TPAEGPVVTA QYDCLGCVHP ISTQSPDLEP ILRHGIQYFN NNTQHSSLFM LNEVKRAQRQ VVAGLNFRIT YSIVQTNCSK ENFLFLTPDC
protease lnhlbltors KSLWNGDTGE CTDNAYIDIQ LRIASFSQNC DIYPGKDFVQ PPTKICVGCP RDIPTNSPEL EETLTHTITK LNAENNATFY FKIDNVKKAR VQVVAGKKYF
IDFVARETTC SKESNEELTE SCETKKLGQS LDCNAEVYVV PWEKKIYPTV NCQPLGMI
Nonapeptide bradykinin SLMKRPPGFS PFRSSRIGEI KEETT
Histidine motifs VSPPHTSMAP AQDEERDSGK EQGHTRRHDW GHEKQRKHNL GHGHKHERDQ GHGHQRGHGL
GHGHEQQHGL GHGHKFKLDD DLEHQGGHVL DHGHKHKHGH GHGKHKNKGK KNGKHNGWK
The binding site of TEHLASSSED STTPSAQTQE KTEGPTPIPS LAKPGVTVTF SDFQDSDLIA TMMPPISPAP 1QSDDDWIPD

kallikrein to coagulation factor

IQIDPNGLSF NPISDFPDTT SPKCPGRPWK SVSEINPTTQ MKESYYFDLT DGLS

SS: TS HKa: 35 METE AT EO IR N: N-3i; C: C-3fj; D1~D6: 453 1~45 Ky igi6
SS: disulfide bonds; HKa: active form of kininogen; N: N-terminal; C: C-terminal; D1-D6: domain 1-domain 6.
Bl KNG1#I%#
Fig.1 Structure of KNG1

Fo HKAEDA Y /> 7 B4 I 2% 980T s i ) 31 A
IR 22 i ik (RPPGFSPFR) A XU 5% HKa(Active
form of kininogen)(K&l 1). DSZ&4Iuss A ft. A
W5 R W] D5 Al Hka mJ i A KL DI fE . HKafl
D5 W] DL i % 2 A2 K B - 3 4 (epidermal growth
factor receptor, EGFR)/JK I g 28 21 g I B i& ) %
& (urokinase plasminogen activator surface receptor,

WPAR) A EL AR AT T 490 1) N R 570 i e 4 R 1) SE 4% AN

228, [Ff, HKait o] DU IS B 1k uPAR. EGFR Y
aSP1E AW EITE R 61 248 B S 5 o 1 e A
T g e U 3-8 (phosphoinositide 3-kinase, PI3K)H]
WO 13, Hkaid n] DU =5 240 i 8 B 85 B AT 5
PR R T2 ok Ah S G 3 WD AT DL a4 |
PI3KFNAKCK i) P Kz 48 ik #5100, 1y DA _EAE B #6
A] PABE Bk B A BRI, DSIE AT PLT B N &5 i
MG R SHR AR, AT HHI 2 s a7, A AT
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KO DSHIHPEANIRZZE S a- NS E H 46 K1, D3
A DS fgiHd uPAR, B34 2 E AN 15 5l
% N SAZ 20 BRI 1 A 3% -B(interleukin-P, TL-B)™.
KHAN%E PO — 5 % B HK a v] DA TL-1 B0 R R
HEIXFB(tumor necrosis factor B, TNF-B)i# 541 21
“F(tissue factor, TF)&KiL . [Ft, HkaFTKNG1 7] fg i
29 98 9 P s AR IfL D) e PR RS 2 TRl MR R . IR,
D6 E A 5 W RE i[5 A I DR - XO 4 & AT
AlphaFold tl 2 7] DL K840 8 AT S5 44 T, I
B HXT D1~DaGS K dshA 45 T (https://alphafold.
com/entry/P01042), fEXI D5 D6&E a3k T 45 %=,
IERET KNG 25 [8] 25 46475 75 22 58 22 (A 7

3 KNG153EpE &R
3.1 KNG15LIERR

BIF 50N G0 A LR A T 1) o I 6 3 1) R 1
AT 0T, BB Kng I RAE AR 29697 1 e 11K AR
H R EEER, 9 H miR-9-5PFRIE A fE5 Kngl
AR, AR A BE A R KNG 14 5200 & 1L E
G ox I I R A S BB, — SBSNPA 5 AE O I 9
I R R A EEAEH . Kngl rs16487115 ik 1 #
KRB, Kngl 1523044565 i [5 55 44 )E U1y 46 1 25
WIEA o<, HALH| AT #E fZrs230445674 7(T>G) 5 51
KNG 315 T B, ANTTAE S0k T i, 3 i s
BRI ZKER RS, HATHIHE I SR B Z AL AT
A GG 2 10 A N T R L ) R0 R RO
UL VAR RN, Kng 178 530 ] i 3 5 I 8 P 30 4% 1 7K
Jilt, Kng 1 353963 2 2 R H it 22 1 A v B A2 ad st
AP I A P A R ) SR R B
3.2 KNGI15#HEZRGER

KNG 7E Sk M P4 26 7 1) 4 F B 45 32 A1 45 0 9%
o TEKngru b B2 HrOR 28 A /) B i A58 A T AR
/N, W Th AR R A R, S ELR 238 0N 5RO A
FUAH ) Y I S B o B = Kng /)N BRI Y BE R 1)
L 5 B 453 53 R K I T iz, 3 LR 30 98 9 s Sk 2>,
Kng )i 5% 0] LA 1k o X 8] 95 4828 I A2 7 B, (H
A2 38 Ty I RURGB2, DR b, A e R e
BH W7 Kng R e A& — A RURIARTT 77 %o BRI TEA
A AR RIE G 2 AR At A B A DR DR A 2R R, R
) 25%2 H N B LTS AS B AR, 76 B RE N BE
W, Kngl 17104462 552 N BRJR 1 26 b i) B 2 1S
I PR 25 (P=0.003 6)*, Kngl3E K [f1rs7104463i% 5 i

I 26 v 5 A A O (ORCH 1.247; 95% A {5 [X 6] CI
H1.050-1.481), HALHI A G 5 ALOX54P. THBDAI
KNGIFIR EAE A 5B, N3 & IR il S 80U
FeZER AR ) &k A, T Kngl rs5030027E N 5 & IMUEE
T8 R AR AR JE AN AR dh e 4R R BR T
A gh, KNG A RES 5 A4 R G R R
K. MARKAKIZE PR FL R B E R H 1 KNG 1
AP RTAE R MA G AR FN B RS (145 4 . WENSE B
RIS IE T L i iE KNG R, v e 5%
I T 7E S 98 AN 7 A S DL HR o 3L AR B A A
Ko KNGIUEANTRELEAME B R B, IF Hixfh b
ARIAERE . TR I B T0 6, $R A T RER SRR
FKNG1 T = 0] B8 H i A & 5], HA 7 B 2%
B AE B R AR O I P07 R RO EL R AL
T, 75 BT VG A
3.3 KNG15MIE ARG &R

R T il £ 4 {E (idiopathic pulmonary fibrosis,
IPF) & — Rl UR 1k 08 1k 1 B 1k Bl s, EAN R R
R R 3G, 2 I PR s AR 7E B IR 4 S I8
B — PG LR 4EAL IR Joa 1 i 4 . IPF IR BT A
1T 40%P7, KNGILE IPFH &3 i, H 5 H 5L
Pl (M98 Wil 19 e 22 57 BY, BRI KNG 1A 2 R
NRERVEIG A YA bR B . LIS Bk e K AR
Rl KNG1E A M mRNARIE KA B 21 E
B, G RI, KNGA] LR NI £ 245 45 4% 9%
(AR S, FH KNG UL (1) T A 2 il 28 R TR
0.87, 4k, miR-199B-5p M Kngl ik & k%, miR-
199B-5p/K VTt i ] R ik 5 5% Jig 1 15 $0 1] Kimg 1 #E
RIS, HE FARKNGE E KT, 5302
WARGRAEY, KNG S5 1 8 IR 5 1 %
it R I AR . AE B e il 48 S H KNG LA G A 8% 1f
FHOGHE R IA KT 38 0, 2% BT e 28 35 T e A 7 gt
Mg, KNG IEHT e 32 47 2 Fl A 24748 2 Al
BAEZES, +4% A HEREMKNGUK P, fELEE
SRR 7T rh o 8 e RO B B G N B KNG 17K
75 g e AR AL B AU K. fEFRANCESCOS™
FFR BB L, 5 55 58 (IORF3a. NS7b 5 AZREA
KNGI1. ECE!1JAH BAE AR 8 80m i f b K5 H
HEVEM .. KNG AR —EB 5 254 B T EE A
JH FERE A R BRI R IR A B M A IR N ZE A AE,
H P IRERE 2 SRR, Bk =S
15 I B BB 7, A TRA TR NI 5, 3B
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SRR 2R Sl F AT B, (HR L HES
INTEEET2.5 pmbt, PR B ARG 2, 7
WANGEESIRIAF 97, PM2.5 1] LA 3% i s R i
B G Ak, HKZAR, 22 WO RS O 4 B 9805 M
O30, M i B . WF TN SR R BLET 5 K e
A g il i TKNG1/ 3 FUNF-«BAINRF2/HO- 115
5308 % SR AR A il 2H 4R 0 52 ik B B 5 SRE AN R AL
AR E A TR DLl I EDNRB/Kng 115 5 18
R O ) A O O 5575 5 14D 40 L R U 4 1 e oL 2 1 i
%E[SO]O
3.4 KNG15'Bii&Rw

1E F R 70, KNG LEE /) BB 4 495 i 72 e
B REY HRTE S B, KNGLE A
LT B AR B, KNG1AIRBP4EL & A BE T &
PRI B I BUS IEAGEY . 78 R BotE B /N BR
TR ARIE IR AR A 222 0 T R Kng 148, 2 3 R i, IR HL
AL BEAE A oy b 5 B B /N BRAE LS ) 5% B L [R5,
A IEPRBT 72 B, KNG 1 AT AEE R N\ 53018 45475 1)
P A, AL T B8 E L ST v LA i R0 A R 40
Hodr, KNG1R DA i 8 B9 . 2R iR — & dk
BIE R, M40 B sl

27 W JR 975 (T2DM) & — 5 4 ifn % 5 k9 A+
RHIRE Z AL . BRI EREHE FEE&R
W I B A S AT A . T2DM ' 9 B % e
4 F2R30%~50%, 1£65% LA b B # R & . BEIR
993 B 9 119030 Rl P R AR ME TR 1) o R B IR A
NN A AR I B ABE T RS R 3. 4R, B I
AN S PRI B (O AERR T AR bR . R Ak, RV A T
BEAEARMEN FT2DME # h e kA S b=
o DRI, 75 L5 T SE AR LA K B 4 HiAS I T2DM
B E DIReREAT . AT RIHTI AEYbR S EE
7 HE AT, R A ORI RO — AN TR )
P&, TR T4 A [RE IR LT 1R B 5 R
Bko 75— TURINER A 422 T 7, KNG ] BEE
SR BRI B AR BT BTN SR TE R TR R
(1 Kng IR AL RUBEAT 43T Ji5 8 I 0L 2 R AR TSt it
PESHE PRI REA ¢, BEAE A PR B Ak e, 2%
TR R TR I P A, T Kmg ] rs5030062Fl1rs 710446
A8 I A SR PO TSR AN B i R XK, FF
Hrs5030062F1rs71044614 55 111 3% 380k B8 i i v7% 4 A
eGFRHE A 5608, 1X it — 5 8 58 T KNG 15 # JR
3B R R HESE . Ah, — TR AR AR R N B

AT A ATE 50 8 BIKNG-7965 CT TS5 A7 3k K] £ 1
TR FR 975 B 05 R R , AE WS B A 7B B,
Kng ITENE PRI B 9 Hh R 4% 25 AR F 10000,
3.5 Hits

TE ] 56 W5 B R AN 75 3 1) 2R M i s /) B A Y
W, 5 AR RN SRR B Kng 1 /)N B P59 2 R P
4, TNF-o. IFN-y. IL-1BA1IL-6Z541 i A F /K P45
i [FIET, BE ALY BGIR B PRI, R Mki g e Fn 58
i M SRR A PR D . X e R R B, KNG Ll it
MR KPR IRIE S 5 T 4 R R A
KRR, A %] BE -6~ R 5+ #4 B (glucose-6-phosphate
isomerase, GPI) ] LAME Ny —Fh B B it S5 175 5 T4H i Al
B4 M 7= AR Bt B S Puik, M Hidiik g S 8O KK
A E N . B 7T 3R B GPI-Hi-GPT2 B i ik e
SRS 1, IR i 2 A HK 2R, T S EL-6
AIL-B7K PR . I HAE G 28/ A AL o) A7 LG
THK/IN R, HKSZ 1705 B OG5 i ik B8 52, 1L-6
HIIL-BREBCE /D), R, KNG1A] GEl i R 1L-1B
FNIL-67K - 520 58 RE P 9 1) K T o

Ji& % B (lipopolysaccharide, LPS)/& # 2% FGRA 14
AN E BB 7. YANGEESIRIWUSES B, LPSH]
PL5 HK ¥ D5 45 #4048+ ) DHGHKHKHGHGHGKH
g4y, TP WTHK 5 LPS 4 &, 1% N 75 & MLJE «
I, KNG1A] RERVIR YT N B R MUAEHT IO AE A fE 5
2% RPH M B A B e b, KNG R EER] . SEi6
F, TEFEER A B 1)/ BB AL, 55 AR 28/ R
b, Kngl ™" /N BB A 40 8 5 /b, HIL-1B. TNF-B
SEAN AR TR, A AT R B, KNG AT LAl
REEPRTF LA, (2 HAE S HLH] A B 7,

4 KNG15ME&RRm

KNG 1ZEAS [7] ) o8 2 75 a8 ] — b a0 A [
BORIEARR . A AR B ER . KNGL#E
MR, B R B A4
HE R B4R AT R, BERTVE R (2 i R 7, S
AR AR AR DR, (B LA LA M AN 2
KNG D BEFIE S P 1) 53 3 1 2 i
4.1 KNG15FRE

Kng 13k 3235 1] 1 e Joi 988 441 ftd 1 355 7 0 1 7
A e WF TN BRI P A 2 DR 2 1 s I R B
Kng IfE R R 68 kR ik, 3F s R iEKng I 1) &
F A AE I ) B K TR R IEKng I 5% . 78 40 i 52
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g b, Kng I1E K590 4 M v AR R IE . i Rk Kngl
iz i 988 24H it LB 1) Ak At 2 7 . 3 ) P i e 4
(% 71 Kngl @i 3k B35 J ) 1 I W A K
[X-¥- (vascular endothelial growth factor, VEGF)] %
Ko Ki67 FH T PFA 20 i 5 G ) 4 b 15, T X% B 1
T4 2& (4 XIAP(X-linked inhibitor of apoptosis) A
TP 4l g 721, KNG RIS RIS T cy-
clinD1. ki67FIXIAPHFKIE(E2), 3 h0 1 caspase-341
caspase-9ff) KL &, KIHKNGIH LR T K R
ST T £E/N R SE5 Y, Kngl (13 ik |
TRREUR R A IR, p-Akti R IL K
s, PR RZETY . 1 RIEKng I 23 I p-PI3K ) L

TG I PN ARt B R AU, I 1 R R R U R
FF AL KBRS, AR RN E
P B P % Tl 40 PR 38 LA L R R 0 A O
TERR PR 4 I LN229H, 8 & 2 BT 405 2 A o,
TEAR P R R O R 3 7R Ab B S KNG
IEEERIE (1565 )M EGFRIFRIA T (2.26%), et
1740 I A 9256 5 K B, KNG fig i@l i 45 EGFR
T % 2 50 T RT3 A Rt R
P BB FIFIKNG 1 0] G 0 14 5 2 98 R 3% 16 97 1E
Mo dbAk, 04 525U 1 78 I R AR AECTUL
KIAA1274F1Rax ceRNAs-miR-138-Kngl-EGFRIY] i
EM 4%, CeRNAM FHIKNGT N2 SEUKAEMLAN

#z2 KNGIEREMEHHTLSER
Table 2 Changes and roles of KNG1 in different cancers

e Fik e SEH
Type of cancer Expression Roles References
Glioma Decrease Overexpressed Kng! inhibits proliferation of glioma cells [71]

Renal cell cancer Decrease/increase Different roles in different types of renal cancer [78,80-81]
Colorectal cancer Increase As an early detection biomarker [82-83]
Hepatocellular carcinoma Increase To predict the prognosis of patients with liver cancer [87-88]
Oral cancer Increase As a diagnostic and prognostic marker for oral cancer [94,96]
Lung squamous cell carcinoma Increase Can be used as a biomarker for diagnosis [103]
Breast cancer Decrease Discriminating breast cancer from healthy controls [102]

7

Cyclin D

|

Cell cycle

5.0
PI3K
1 A i 7 %
XIAP optosis D
AKT B
-+
< /Apoptosis
Casp-9

KNG1: ¥k -1; VEGF: (8 Py % AE K R F; PI3K: B ARIEILEE -39, AKT: & B, XTAP: XI5 1; Casp-3: PIARKLE

1% 5 F1-3; Casp-9: 1B a R K & 2R B H -9,

KNG1: kininogen-1; VEGEF: vascular endothelial growth factor; PI3K: phosphoinositide 3-kinase; AKT: protein kinase B; XIAP: X-linked inhibitor of

apoptosis protein; Casp-3: caspase-3; Casp-9: caspase-9.

El2 KNGIFERBFEHHER
Fig.2 Role of KNGI1 in glioma
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PN B 2 W MU 74 i {2 1L A= IREGFRAE 5 1 |
W, FEREOR A N BB BRE G £a R0 N BT I
A R
42 KNG1555E

B A g o NSRS R 12%0~4%, 2 5 L
A PR R 2 — o B 3d B A0 s 2 B DL ) e
MR G E R 75%. 5 AN HCE WL
B e 0 2R 5 7L S R B 4 e (papillary renal cell carci-
noma, PRCC), 5 ' J& 1115%~20%"7%, KNGI17E &
375 BF 21 B g v BT, (ER AEPRCCH ™,
YT i g 2 B e R IR S Y, B (S B2 B onkng
12 Bt o i e b R IEEY, BARKNGEE B8 A
ISR R A — AR, BRI E %
It T s H AL o
43 KNGIS5%&EBRE

WANGEPE ORI 7 KNG AE 25 B W 7
fe, ABATT R FIIN AR TR 3R BHKING 16 25 B o 112 W
RBEEAR T MEHTR . A BTN 5o 45 e B 14
YUREATEAT B (A R AL 240 5 R 0, KNG 1E 45 i
B o gl 8 EA®, WEHFREH, KNGIZE
T 45 E i RS ) B 1 R, (ERAEE IR RN
HPEPLREAT R . A, KNG B2 45 H
i R S P 45 L Mg S R AR b A, AR/
BRI 46 e A 2w A N DR C T2 698 A 28 1 3 5
TN 45 P B v, B i Al AT TR BLCT26% 1 vl
DUEFKNG1ERIE T, I B THE KNG 1R B i
I8 V= bR A P R B, AN 51 K BATh-18 FE 5 e
S48 IS SN 348 490 ) e 9 A= K186
4.4 KNG15/FE

Z R 4 R IKNG LE H AR B8 14 BA 1 0 40 i
i R 6 2 S B RI(FTCD. MARCKSLI
CXCL3. RGS5. KNGIFISI100A416)k%e 1T A
RUR] LK FF B 2 N AN AN [ (9 fa B 2 (A A=
TEW12.46%F vs 6.734F, P<0.001)®, 2% JE ¥ X214
(farnesoid X receptor, FXR)F1 4t H iR X 52 14 (retinoid
X receptor, RXR)s& K454 H % 52 44, 1£4E 7 E
AR R A R OB E Y. R4 R PR EXR I R
5 R 1 R AR % . KNG ELHEIIE 52 7T BLBEFXR
FIRXRILIE N, 2 I % X 2 M (hepatitis B virus X,
HBVX) A& i KA G R 7. A5 RILFXR S
KNG 13k 2 1IEM 2%, 3 HHBVXH] LU S FXR
WHTKNGRIE,  [FIFEH, 2B A R B T

KNG17] L5 2 fF a3 R 41 A1, 1x m] i 2 S50
JFF e PR 2
4.5 KNG150O5#E

W FE N DR AE SR 1 e A 2R /N BRASH W J5  IRLAE
Sk HL AR W MIKNG KT B 25 T . BEJG 7
Xof I s o FR A 2H SR AT S i LA AR RS 1y a0 b
R IKNGUE IR A B2 T . s a ATt
1THITIUG S R B, = R IEKNG 1) 8 35 AR A7 T
AR, 7E O g 2 1 M P R B T KNG
B THEPY, KNGIAIMMP 1 i e o T v B o B
EHRAE D, BEATRA M, I HHBMMPIL,
KNGI1. ANXA2FI HSPASVUF 5 br Bk A ) 2 A
RURT LA T X 10 i e R 8 R {g RN R CR U
87.5%, 45 7 E80.5%)

4.6 KNG15H &

PERTIE 7R KNG TR B R LT R iRe7,
TERCF-H— U Fe A FE N 03 B, 7 O S R
WPKNGER [ 5 35 B, AL & S s A2 e T
F R ) — Pl W DRI RS . AR A
RIRR R 7 3, AT DAAERE R AL 43 AN-HE A R
KRR BB MO B (L R IR/ 7 AR BEHE). O-
B SE AL T U6 10 55 — 2D R N- £ Tk Fk 2 U RE 1% 75 i
UDP-GalNAc |- FJN- 2, 18t - 7L ¥ 2 (GalN Ac) PA 4 4%
(177 & 45 3 22 2 W2/ 75 & R (Ser/Thr) . Tni 52
—F B 25 75 £ 95 Ser/ Thrik 3 b (KIN- 2.1 2 7L Bl i
(GalNACc)HLFE . AR FL R I, 76 5 Tl B4k
KNG I TERRAE M7 7 =, Ao qb 3.45, PIE
90.021% H i 2 HOWE 5NN, Todit J5i Rk 2> (i ik
JIFk 2 210 ) S R . NAPOLETANOZE O 3 fi
Ji 38 41 B () Tn-MUC 1470 5 BH 14 2 328 2 338 in i 85 5%
PEAT o (H2 H AT, To-FE3E40 KNG 17E i e
MIVE TS8R A& 1. HER2'H 48 8 LR o BT 5 SL AR
FE 1) 10%~15%, HEA R, EAER A, T
Ja % HRAVER AR ISR . fEHER2 &
FET e BB PR, GATBHIEY 251l i 2D
Pk TEBER I R = bRin B 2 2 AR R g% Bl
i AR FRIE B T KNG1/EHERR & 4 B9 9 i e b %04
KA, JE HLKNG1A] LA T X 5 SRR 5
{25 NG Sl 7NV e | AN Y R b
PRV KNG K305 3 TR B . LUiE
E VR KNG 1K T2 W i 4R 41 P ges, 3G b 28
NIEFN0.91, KNG 1A REE fifi i D% 40 i 12
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Wb R A U

5 REERE

KNGFEAR | ik I A2 25 8 1 2 R %
Ol )2 O, HRi R AN R RIS S
T JERE P RGP 5005 1) R AR R R, A5 T AE O
RN Gh 7 98 /N BRASE B AN EE BR 1A 1) /) B
AU R Kng 190 23 4 20 i IR 920>, TR L vT g
R A AR D7 5 9 RE PR 2 1A (AT % o E A
JRAH SR, KNG R B iR . B, 458
. D . SR, KNG UAEREE A IR R
Wese 4 T . KNGIEA MR R RIEAF, /£ K%
e HKNG IR, SR 7R R 5 98 R AR IA TR I,
I+ HKNGITE [F] — i 28 74 ot 52 B0 o AS ) 1) 36
ik KNGITE B % B 20 i oo RIA PRI, 785 7R
Yl g TR 2RIk B BRILZ A, KNGE AT gE g2
SRR . (E B /B R R, Kng /NI
Jib 8 2B K B, 9 B A FEMMP3. MMP9. VEGF.
PIGF2. CD44FIMCP17E A 1) JLFh i 8 A 1] Jog AH 5%
A RIRIEIG N, EvE A0 5 2 00 7R b
AN R, Kng 170N BR A e A FR R &40 2 B 2R
RU/NER 24, HLIM A 2% B 58 K1), Rtk KNG ik
ATRETR T SE 2 MR 47 o, 1H H BTALE] M ANE 2, 47
Hhy ) B KNG A 15 ML) DA B2 e e Ja ek 1 1 & [
T A B R AE, ] A A L RO R SR MR T
S R SR TPATIOE Y=

AR, —EESNPAL B A EE 2L . Kngl 15710446
DRI 5 458 1L (K] - X1 DI A OGS SR 1] B R 26 R AN
Jik I A 7/ B T R 7o R b, R SR B F 9 8 1% 4R
ZKNG1H [FISNPJE 75 1] LLVE N H WL 03 A A8 gk
JEMEAETE 7. BN EZ L), KNGLA]RERN
Hroe il 2 B E UG (AR B, I HSH i 5 B
Y AN 7K i O, AR JLTE4RATL I AT) A B 4
I, KNG1TE# et il 28 A R 7R F i R PR 22

2% L RTIR, KNG 2 Fft 3 i 98 22 5 i 98 1)
W AIE TT 5 T A T R I PR S BT . SR,
TERKZ B0, KNG T R a2 N B AL
5 A5 . BAR H RTKNG R 5% () JERERE 70D,
H 2 BE A B A =R R R, LA B A AR X 1%
RAMB A E BT, OSBRI U
7 —25 4 Nt E . KNGUAY AT LAE A
iy 7 J32 W A TIN50 5 AR A7, i ELE mT LLiE

o P AR SCIE i, X RS B E A . B, DR
Bt st R 2 TR B A A Ml R R B B, ok
KA T 2 R TS PEWE FORIGIE . MEAETRATHY
551 KNG UEARK A ) R K 5

£k (References)

[1]  FONG D, SMITH D I, HSIEH W T. The human kininogen gene
(KNG) mapped to chromosome 3q26-qter by analysis of somatic
cell hybrids using the polymerase chain reaction [J]. Hum Genet,
1991, 87(2): 189-92.

[2] KITAMURA N, KITAGAWA H, FUKUSHIMA D, et al. Struc-
tural organization of the human kininogen gene and a model for
its evolution [J]. J Biol Chem, 1985, 260(14): 8610-7.

[3] LONDESBOROUGH J C, HAMBERG U. The sialic acid con-
tent and isoelectric point of human kininogen [J]. Biochem J,
1975, 145(2): 401-3.

[4] HOULIHAN L M, DAVIES G, TENESA A, et al. Common vari-
ants of large effect in F12, KNGI, and HRG are associated with
activated partial thromboplastin time [J]. Am J Hum Genet, 2010,
86(4): 626-31.

[S]  MERKULOV S, ZHANG W M, KOMAR A A, et al. Deletion of
murine kininogen gene 1 (mKngl) causes loss of plasma kinino-
gen and delays thrombosis [J]. Blood, 2008, 111(3): 1274-81.

[6] SENNBLAD B, BASU S, MAZUR J, et al. Genome-wide as-
sociation study with additional genetic and post-transcriptional
analyses reveals novel regulators of plasma factor XI levels [J].
Hum Mol Genet, 2017, 26(3): 637-49.

[7] LIUY, CAO D J, SAINZ I M, et al. The inhibitory effect of HKa
in endothelial cell tube formation is mediated by disrupting the
uPA-uPAR complex and inhibiting its signaling and internaliza-
tion [J]. Am J Physiol Cell Physiol, 2008, 295(1): C257-67.

[8] COLMAN R W, JAMESON B A, LINY, et al. Domain 5 of high
molecular weight kininogen (kininostatin) down-regulates endo-
thelial cell proliferation and migration and inhibits angiogenesis
[J]. Blood, 2000, 95(2): 543-50.

[97 PONCZEK M B. High molecular weight kininogen: a review of
the structural literature [J]. Int J Mol Sci, 2021, 22(24): 13370.

[10] HIGASHIYAMA S, OHKUBO I, ISHIGURO H, et al. Heavy
chain of human high molecular weight and low molecular weight
kininogens binds calcium ion [J]. Biochemistry, 1987, 26(23):
7450-8.

[11] TURK B, STOKA V, TURK V, et al. High-molecular-weight
kininogen binds two molecules of cysteine proteinases with dif-
ferent rate constants [J]. FEBS Lett, 1996, 391(1/2): 109-12.

[12] FRICK I M, AKESSON P, HERWALD H, et al. The contact
system-a novel branch of innate immunity generating antibacte-
rial peptides [J]. EMBO J, 2006, 25(23): 5569-78.

[13] LIUY, PIXLEY R, FUSARO M, et al. Cleaved high-molecular-
weight kininogen and its domain 5 inhibit migration and invasion
of human prostate cancer cells through the epidermal growth fac-
tor receptor pathway [J]. Oncogene, 2009, 28(30): 2756-65.

[14]  WANG S, HASHAM M G, ISORDIA-SALAS I, et al. Upregula-
tion of Cdc2 and cyclin A during apoptosis of endothelial cells
induced by cleaved high-molecular-weight kininogen [J]. Am J
Physiol Heart Circ Physiol, 2003, 284(6): H1917-23.



540

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

KATKADE V, SOYOMBO A A, ISORDIA-SALAS 1, et al. Do-
main 5 of cleaved high molecular weight kininogen inhibits en-
dothelial cell migration through Akt [J]. Thromb Haemost, 2005,
94(3): 606-14.

TESFAY L, HUHN A J, HATCHER H, et al. Ferritin blocks
inhibitory effects of two-chain high molecular weight kininogen
(HKa) on adhesion and survival signaling in endothelial cells [J].
PLoS One, 2012, 7(7): e40030.

BIOR A D, PIXLEY R A, COLMAN R W. Domain 5 of kinino-
gen inhibits proliferation of human colon cancer cell line (HCT-
116) by interfering with G//S in the cell cycle [J]. J Thromb Hae-
most, 2007, 5(2): 403-11.

HATOH T, MAEDA T, TAKEUCHI K, et al. Domain 5 of high
molecular weight kininogen inhibits collagen-mediated cancer
cell adhesion and invasion in association with alpha-actinin-4 [J].
Biochem Biophys Res Commun, 2012, 427(3): 497-502.

KHAN M M, BRADFORD H N, ISORDIA-SALAS 1, et al.
High-molecular-weight kininogen fragments stimulate the secre-
tion of cytokines and chemokines through uPAR, Mac-1, and
gCIqR in monocytes [J]. Arterioscler Thromb Vasc Biol, 2006,
26(10): 2260-6.

KHAN M M, LIU Y, KHAN M E, et al. Upregulation of tissue
factor in monocytes by cleaved high molecular weight kininogen
is dependent on TNF-alpha and IL-1beta [J]. Am J Physiol Heart
Circ Physiol, 2010, 298(2): H652-8.

ZUMARAGA M P, CONCEPCION M A, DUANTE C, et al.
Next generation sequencing of 502 lifestyle and nutrition related
genetic polymorphisms reveals independent loci for low serum
25-hydroxyvitamin D Levels among adult respondents of the
2013 philippine national nutrition survey [J]. J ASEAN Fed En-
docr Soc, 2021, 36(1): 56-63.

HU S, CHENG J, WEINSTOCK 1J, et al. A gender-specific asso-
ciation of the polymorphism Ile197Met in the kininogen 1 gene
with plasma irbesartan concentrations in Chinese patients with
essential hypertension [J]. J Hum Hypertens, 2018, 32(11): 781-
8.

LINDSTROM S, WANG L, SMITH E N, et al. Genomic and
transcriptomic association studies identify 16 novel susceptibil-
ity loci for venous thromboembolism [J]. Blood, 2019, 134(19):
1645-57.

SALOMI B S B, SOLOMON R, TURAKA V P, et al. Crypto-
genic stroke in the young: role of candidate gene polymorphisms
in indian patients with ischemic etiology [J]. Neurol India, 2021,
69(6): 1655-62.

HU Z, LIU J, SONG Z, et al. Variants in the atherogenic AL-
OXSAP, THBD, and KNG genes potentiate the risk of ischemic
stroke via a genetic main effect and epistatic interactions in a chi-
nese population [J]. J Stroke Cerebrovasc Dis, 2015, 24(9): 2060-
8.

LESKELA J, TOPPILA I, HARMA M A, et al. Genetic profile of
endotoxemia reveals an association with thromboembolism and
stroke [J]. J Am Heart Assoc, 2021, 10(21): €022482.
REYES-GIBBY C C, WANG J, YEUNG S J, et al. Genome-wide
association study identifies genes associated with neuropathy
in patients with head and neck cancer [J]. Sci Rep, 2018, 8(1):
8789.

SHARMA K, SINGH P, AMJAD BEG M, et al. Revealing new

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

therapeutic opportunities in hypertension through network-driven
integrative genetic analysis and drug target prediction approach
[J]. Gene, 2021, 801: 145856.

BARBALIC M, SCHWARTZ G L, CHAPMAN A B, et al. Ki-
ninogen gene (KNG) variation has a consistent effect on aldoste-
rone response to antihypertensive drug therapy: the GERA study
[J]. Physiol Genomics, 2009, 39(1): 56-60.

ZHAO W, WANG Y, WANG L, et al. Gender-specific association
between the kininogen 1 gene variants and essential hypertension
in Chinese Han population [J]. J Hypertens, 2009, 27(3): 484-90.
BORK K, WULFF K, ROSSMANN H, et al. Hereditary angio-
edema cosegregating with a novel kininogen 1 gene mutation
changing the N-terminal cleavage site of bradykinin [J]. Allergy,
2019, 74(12): 2479-81.

LANGHAUSER F, GOB E, KRAFT P, et al. Kininogen deficien-
cy protects from ischemic neurodegeneration in mice by reducing
thrombosis, blood-brain barrier damage, and inflammation [J].
Blood, 2012, 120(19): 4082-92.

IBEH C, ELKIND M S V. Stroke prevention after cryptogenic
stroke [J]. Curr Cardiol Rep, 2021, 23(12): 174.

MARKAKI I, BERGSTROM S, TSITSI P, et al. Cerebrospinal
fluid levels of kininogen-1 indicate early cognitive impairment in
parkinson’s disease [J]. Mov Disord, 2020, 35(11): 2101-6.
WEN Q, LIU LY, YANG T, et al. Peptidomic identification of
serum peptides diagnosing preeclampsia [J]. PLoS One, 2013,
8(6): €65571.

BELLEI E, BERGAMINI S, MONARI E, et al. Evaluation of
potential cardiovascular risk protein biomarkers in high sever-
ity restless legs syndrome [J]. J Neural Transm, 2019, 126(10):
1313-20.

LEY B, COLLARD H R, KING T E, Jr. Clinical course and
prediction of survival in idiopathic pulmonary fibrosis [J]. Am J
Respir Crit Care Med, 2011, 183(4): 431-40.

NIU R, LIU Y, ZHANG Y, et al. iTRAQ-based proteomics re-
veals novel biomarkers for idiopathic pulmonary fibrosis [J].
PLoS One, 2017, 12(1): e0170741.

ZHANG L, CHEN S, ZENG X, et al. Revealing the pathogenic
changes of PAH based on multiomics characteristics [J]. J Transl
Med, 2019, 17(1): 231.

WANG C, LIU C M, WEI L L, et al. A group of novel serum
diagnostic biomarkers for multidrug-resistant tuberculosis by
iTRAQ-2D LC-MS/MS and solexa sequencing [J]. Int J Biol Sci,
2016, 12(2): 246-56.

GEYER P E, AREND F M, DOLL 8, et al. High-resolution se-
rum proteome trajectories in COVID-19 reveal patient-specific
seroconversion [J]. EMBO Mol Med, 2021, 13(8): ¢14167.
VOLLMY F, VAN DEN TOORN H, ZENEZINI CHIOZZI R, et
al. A serum proteome signature to predict mortality in severe CO-
VID-19 patients [J]. Life Sci Alliance, 2021, 4(9): €202101099.
LEE J S, HAN D, KIM S, et al. Longitudinal proteomic profil-
ing provides insights into host response and proteome dynamics
in COVID-19 progression [J]. Proteomics, 2021, 21(11/12):
€2000278.

MESSINA F, GIOMBINI E, MONTALDO C, et al. Looking
for pathways related to COVID-19: confirmation of pathogenic
mechanisms by SARS-CoV-2-host interactome [J]. Cell Death
Dis, 2021, 12(8): 788.



i

KI5 KNG 15K S AR Hh B et g

541

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

TORRES L K, PICKKERS P, VAN DER POLL T. Sepsis-in-
duced immunosuppression [J]. Annu Rev Physiol, 2022, 84: 157-
81.

KUMAR V. Pulmonary innate immune response determines the
outcome of inflammation during pneumonia and sepsis-associat-
ed acute lung injury [J]. Front Immunol, 2020, 11: 1722.

FENG S, GAO D, LIAO F, et al. The health effects of ambient
PM2.5 and potential mechanisms [J]. Ecotoxicol Environ Saf,
2016, 128: 67-74.

WANG B, YAN X, CHEN F, et al. Plasma kallikrein contributes
to ambient particulate matter-induced lung injury [J]. Biochem
Biophys Res Commun, 2019, 518(3): 409-15.

HU Q, WANG Q, HAN C, et al. Sufentanil attenuates inflam-
mation and oxidative stress in sepsis-induced acute lung injury
by downregulating KNG1 expression [J]. Mol Med Rep, 2020,
22(5): 4298-306.

SHI K, CHEN X, XIE B, et al. Celastrol alleviates chronic ob-
structive pulmonary disease by inhibiting cellular inflammation
induced by cigarette smoke via the Ednrb/Kng1 signaling path-
way [J]. Front Pharmacol, 2018, 9: 1276.

SCHANSTRA J P, BACHVAROVA M, NEAU E, et al. Gene ex-
pression profiling in the remnant kidney model of wild type and
kinin B1 and B2 receptor knockout mice [J]. Kidney Int, 2007,
72(4): 442-54.

GONZALEZ-CALERO L, MARTIN-LORENZO M, RAMOS-
BARRON A, et al. Urinary kininogen-1 and retinol binding
protein-4 respond to acute kidney injury: predictors of patient
prognosis [J]? Sci Rep, 2016, 6: 19667.

HOU Y P,DIAO T T, XU Z H, et al. Bioinformatic analysis com-
bined with experimental validation reveals novel hub genes and
pathways associated with focal segmental glomerulosclerosis [J].
Front Mol Biosci, 2021, 8: 691966.

SANTIAGO-HERNANDEZ A, MARTIN-LORENZO M, MAR-
TINEZ P J, et al. Early renal and vascular damage within the nor-
moalbuminuria condition [J]. J Hypertens, 2021, 39(11): 2220-
31.

FERNANDO A N, FERNANDO L P, FUKUDAY, et al. As-
sembly, activation, and signaling by kinin-forming proteins on
human vascular smooth muscle cells [J]. Am J Physiol Heart Circ
Physiol, 2005, 289(1): H251-7.

ZHAO'Y, QIU Q, MAHDI F, et al. Assembly and activation of
HK-PK complex on endothelial cells results in bradykinin lib-
eration and NO formation [J]. Am J Physiol Heart Circ Physiol,
2001, 280(4): H1821-9.

NA NAKORN P, PANNENGPETCH S, ISARANKURA-NA-
AYUDHYA P, et al. Roles of kininogen-1, basement membrane
specific heparan sulfate proteoglycan core protein, and round-
about homolog 4 as potential urinary protein biomarkers in dia-
betic nephropathy [J]. EXCLI J, 2020, 19: 872-91.

HARMA M A, DAHLSTROM E H, SANDHOLM N, et al. De-
creased plasma kallikrein activity is associated with reduced kid-
ney function in individuals with type 1 diabetes [J]. Diabetologia,
2020, 63(7): 1349-54.

VIONNET N, TREGOUET D, KAZEEM G, et al. Analysis of 14
candidate genes for diabetic nephropathy on chromosome 3q in
European populations: strongest evidence for association with a
variant in the promoter region of the adiponectin gene [J]. Diabe-

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

tes, 2006, 55(11): 3166-74.

TANG S, WANG X, DENG T, et al. Identification of C3 as a
therapeutic target for diabetic nephropathy by bioinformatics
analysis [J]. Sci Rep, 2020, 10(1): 13468.

ZENG M, LIU J, YANG W, et al. Multiple-microarray analysis
for identification of hub genes involved in tubulointerstial injury
in diabetic nephropathy [J]. J Cell Physiol, 2019, 234(9): 16447-
62.

WANG B, YANG A, ZHAO Z, et al. The plasma kallikrein-ki-
ninogen pathway is critical in the pathogenesis of colitis in mice
[7]. Front Immunol, 2018, 9: 21.

YANG A, ZHOU J, WANG B, et al. A critical role for plasma
kallikrein in the pathogenesis of autoantibody-induced arthritis
[J]. FASEB J, 2017, 31(12): 5419-31.

YANG A, XIE Z, WANG B, et al. An essential role of high-mo-
lecular-weight kininogen in endotoxemia [J]. J Exp Med, 2017,
214(9): 2649-70.

WU Y. The plasma contact system as a modulator of innate im-
munity [J]. Curr Opin Hematol, 2018, 25(5): 389-94.

KOHLER J, MALETZKI C, KOCZAN D, et al. Kininogen sup-
ports inflammation and bacterial spreading during Streptococccus
Pyogenes sepsis [J]. EBioMedicine, 2020, 58: 102908.
OEHMCKE-HECHT S, MALETZKI C, SURABHI S, et al.
Procoagulant activity of blood and microvesicles is disturbed by
pneumococcal pneumolysin, which interacts with coagulation
factors [J]. J Innate Immun, 2022, doi: 10.1159/000525479.
YANG C, ZHANG J, DING M, et al. Ki67 targeted strategies for
cancer therapy [J]. Clin Transl Oncol, 2018, 20(5): 570-5.
CHAUDHARY A K, YADAV N, BHAT T A, et al. A potential
role of X-linked inhibitor of apoptosis protein in mitochondrial
membrane permeabilization and its implication in cancer therapy
[J]. Drug Discov Today, 2016, 21(1): 38-47.

SUZUKI Y, SHIRAI K, OKA K, et al. Higher pAkt expression
predicts a significant worse prognosis in glioblastomas [J]. J Ra-
diat Res, 2010, 51(3): 343-8.

XU J, FANG J, CHENG Z, et al. Overexpression of the Kinino-
gen-1 inhibits proliferation and induces apoptosis of glioma cells
[J]. J Exp Clin Cancer Res, 2018, 37(1): 180.

AGUILAR-ROJAS A, HUERTA-REYES M. Human gonadotro-
pin-releasing hormone receptor-activated cellular functions and
signaling pathways in extra-pituitary tissues and cancer cells [J].
Oncol Rep, 2009, 22(5): 981-90.

TRIPATHI P H, AKHTAR J, ARORA J, et al. Quantitative pro-
teomic analysis of GnRH agonist treated GBM cell line LN229
revealed regulatory proteins inhibiting cancer cell proliferation
[J]. BMC Cancer, 2022, 22(1): 133.

YUAN REN N J. Aberrant ceRNA-mediated regulation of KNG
contributes to glioblastoma-induced angiogenesis [J]. Oncotarget,
2016, doi: 10.18632/oncotarget.12659.

PRENDEVILLE S, RICHARD P O, JEWETT M A S, et al. Ac-
curacy of renal tumour biopsy for the diagnosis and subtyping
of papillary renal cell carcinoma: analysis of paired biopsy and
nephrectomy specimens with focus on discordant cases [J]. J Clin
Pathol, 2019, 72(5): 363-7.

CAPITANIO U, BENSALAH K, BEX A, et al. Epidemiology of
renal cell carcinoma [J]. Eur Urol, 2019, 75(1): 74-84.
SCHRODTER S, BRAUN M, SYRING I, et al. Identification



542

[78]

[79]

[80]

[81]

(82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

of the dopamine transporter SLC6A3 as a biomarker for patients
with renal cell carcinoma [J]. Mol Cancer, 2016, 15: 10.

QU G, WANG H, TANG C, et al. Bioinformatics study identi-
fied EGF as a crucial gene in papillary renal cell cancer [J]. Dis
Markers, 2022, 2022: 4761803.

TUN H W, MARLOW L A, VON ROEMELING C A, et al.
Pathway signature and cellular differentiation in clear cell renal
cell carcinoma [J]. PLoS One, 2010, 5(5): €10696.

SONG E, SONG W, REN M, et al. Identification of potential cru-
cial genes associated with carcinogenesis of clear cell renal cell
carcinoma [J]. J Cell Biochem, 2018, 119(7): 5163-74.

ZHANG W, XU Y, ZHANG J, et al. Identification and analysis of
novel biomarkers involved in chromophobe renal cell carcinoma
by integrated bioinformatics analyses [J]. Biomed Res Int, 2020,
2020: 2671281.

WANG J, WANG X, LIN S, et al. Identification of kininogen-1
as a serum biomarker for the early detection of advanced colorec-
tal adenoma and colorectal cancer [J]. PLoS One, 2013, 8(7):
€70519.

QUESADA-CALVO F, MASSOT C, BERTRAND V, et al.
OLFM4, KNG and Sec24C identified by proteomics and immu-
nohistochemistry as potential markers of early colorectal cancer
stages [J]. Clin Proteomics, 2017, 14: 9.

GAO B, YU T, XUE D, et al. A multidimensional integration
analysis reveals potential bridging targets in the process of
colorectal cancer liver metastasis [J]. PLoS One, 2017, 12(6):
¢0178760.

YU J, HUANG Y, LIN C, et al. Identification of kininogen 1 as
a serum protein marker of colorectal adenoma in patients with a
family history of colorectal cancer [J]. J Cancer, 2018, 9(3): 540-
7.

KE C H, WANG Y S, CHIANG H C, et al. Xenograft cancer vac-
cines prepared from immunodeficient mice increase tumor anti-
gen diversity and host T cell efficiency against colorectal cancers
[J]. Cancer Lett, 2022, 526: 66-75.

HE X, WANG Y, ZHANG W, et al. Screening differential expres-
sion of serum proteins in AFP-negative HBV-related hepatocel-
lular carcinoma using iTRAQ -MALDI-MS/MS [J]. Neoplasma,
2014, 61(1): 17-26.

ZHANG S, LIU Z, WU D, et al. Single-cell RNA-Seq analysis
reveals microenvironmental infiltration of plasma cells and hepa-
tocytic prognostic markers in hce with cirrhosis [J]. Front Oncol,
2020, 10: 596318.

SUN L, CAI J, GONZALEZ F J. The role of farnesoid X recep-
tor in metabolic diseases, and gastrointestinal and liver cancer [J].
Nat Rev Gastroenterol Hepatol, 2021, 18(5): 335-47.
BAREFOOT M E, VARGHESE R S, ZHOU Y, et al. Multi-omic
pathway and network analysis to identify biomarkers for hepato-
cellular carcinoma [J]. Annu Int Conf IEEE Eng Med Biol Soc,
2019, 2019: 1350-4.

ZHAO A, LEW J L, HUANG L, et al. Human kininogen gene is
transactivated by the farnesoid X receptor [J]. J Biol Chem, 2003,
278(31): 28765-70.

[92]

[93]

[94]

[95]

[96]

[97]

(98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

NIU Y, CHEN L, WU M, et al. Partial abrogation of FXR-KNG1
signaling by carboxyl-terminal truncated HBx-C30 in hepatitis B
virus-associated hepatocellular carcinoma [J]. Virus Res, 2021,
293: 198264.

TATSUNO K, MIDORIKAWA Y, TAKAYAMA T, et al. Impact
of AAV2 and hepatitis B virus integration into genome on devel-
opment of hepatocellular carcinoma in patients with prior hepati-
tis B virus infection [J]. Clin Cancer Res, 2019, 25(20): 6217-27.
YEN CY, JIANG S S, HSIAO J R, et al. Identification of kinino-
gen-1 as a potential prognostizc biomarker for oral cancer [J].
Eur J Cancer, 2016, 60(1): el0.

ISHIKAWA S, ISHIZAWA K, TANAKA A, et al. Identification
of salivary proteomic biomarkers for oral cancer screening [J]. In
Vivo, 2021, 35(1): 541-7.

YUJS, CHEN Y T, CHIANG W F, et al. Saliva protein biomark-
ers to detect oral squamous cell carcinoma in a high-risk popu-
lation in Taiwan [J]. Proc Natl Acad Sci USA, 2016, 113(41):
11549-54.

LIU W, LIU B, CAI Q, et al. Proteomic identification of serum
biomarkers for gastric cancer using multi-dimensional liquid
chromatography and 2D differential gel electrophoresis [J]. Clin
Chim Acta, 2012, 413(13/14): 1098-106.
ABDULLAH-SOHEIMI S S, LIM B K, HASHIM O H, et al.
Patients with ovarian carcinoma excrete different altered levels
of urine CD59, kininogen-1 and fragments of inter-alpha-trypsin
inhibitor heavy chain H4 and albumin [J]. Proteome Sci, 2010, 8:
58.

JULIEN S, VIDEIRA P A, DELANNOY P. Sialyl-tn in cancer:
(how) did we miss the target [J]? Biomolecules, 2012, 2(4): 435-
66.

YANG W, AO M, SONG A, et al. Mass spectrometric mapping
of glycoproteins modified by Tn-antigen using solid-phase cap-
ture and enzymatic release [J]. Anal Chem, 2020, 92(13): 9230-8.
NAPOLETANO C, RUGHETTI A, AGERVIG TARP M P, et al.
Tumor-associated Tn-MUC]1 glycoform is internalized through
the macrophage galactose-type C-type lectin and delivered to the
HLA class I and II compartments in dendritic cells [J]. Cancer
Res, 2007, 67(17): 8358-67.

GAJBHIYE A, DABHI R, TAUNK K, et al. Urinary proteome
alterations in HER2 enriched breast cancer revealed by multi-
pronged quantitative proteomics [J]. Proteomics, 2016, 16(17):
2403-18.

WANG W, WANG S, ZHANG M. Evaluation of kininogen 1,
osteopontin and alpha-1-antitrypsin in plasma, bronchoalveolar
lavage fluid and urine for lung squamous cell carcinoma diagno-
sis [J]. Oncol Lett, 2020, 19(4): 2785-92.

SHUKLA M, BETAPUDI V, ALLURI R K, et al. Regulation of
the tumor microenvironment by high molecular weight kininogen
[J]. Blood, 2016, 128(22): 1394.

ERDEMIR H H, SHUKLA M, MCCRAE K R. The role of high
molecular weight kininogen in lymphoma microvascular density
and growth [J]. Blood, 2018, 132(Supplement 1): 1591.



