Advances in Clinical Medicine 5/RE2HE, 2024, 14(9), 71-78 Hans X0
Published Online September 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1492430

FEIEPRIS100EEH

xS
AR B BB (I SRR R 5

Weks H . 20244FE7H29H; FHHEN: 20244E8H21H; KA H: 202448 H30H

H E

S100EAR—ARN TENGSEEER, ZXEBRAEARERATFEZHARKNREER, BB
5REASEULETHARNE B ARSREIH, ESMARAMARNAEENREDREF REELL
fEF . ZTEPE R, S1005E AR FAERERKE . KRR BB URBUE P RBEERTZR) ZRE.

BT S100E H7ERRAE P IUEEM:, S1005K MR A tIE B - A& KIS Wik SH AT 8 IRITE T #THE
FATEER LS. BUREREIT N . £305s100%E 5 R HAER R ERE R B E—45R,
BENBIENSZ G ST REELHKNS% .

K217
S100, JBIE, EMREY

S100 Proteins in Cancer

Mengyao Shi
Department of Clinical Laboratory, Qilu Hospital of Shandong University (Qingdao), Qingdao Shandong

Received: Jul. 29", 2024; accepted: Aug. 21%, 2024; published: Aug. 30%", 2024

Abstract

$100 proteins are a group of low molecular weight calcium-binding proteins. Members of this family
are expressed in various forms in the human genome, and they play a central role in the physiological
and pathological processes of many cells and tissues. This is achieved through mechanisms such as
binding to target proteins and regulating intracellular information transmission pathways. In the
field of oncology, S100 proteins have garnered significant attention due to their potential role in the
occurrence, development, metastasis, and prognosis of cancer. Given their substantial impact on
cancer, members of the $100 family have shown promise as valuable diagnostic markers and po-
tentially novel therapeutic targets for cancer diagnosis, prognosis assessment, and treatment mon-
itoring. This article provides a review of S100 proteins research progress in different types of can-
cer with the aim to offer a more comprehensive reference for the comprehensive diagnosis and
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treatment of cancer.
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1. 51§

1965 4, Blake W. Moore M A=K o 3 B8 H —FfE i pH B 26 1F T 1T 58 R T 100% 1 AR R
BRI E AR, XMHE RGUFH A E A dr 408 “S-1007 [1]. S100 & A&l e - 3 -
IR G E TR E S, /& EF-Hand FKGEH R RERE, 88 SAREEH, BmAEEEA
[E 05> 28, 4335 X S100A F1 S100B [2]. Sbja it —BiF 7 R B T 21 S100 #H5EEH, HAr
CNCA 25 MFIERUR, S100 A ZRIE T AHESIH SR, EATHRE AR T2 4H 21,
PR, REEARS KEAFEPEFAEEAEH, M2 5E Ca AN P, M. 2. AR,
PG S A At A 2] [3]. AT, S100 % [ EAHIESE 52 Mg A 5%, 10 48 AE R |
B B e M LA AR RSB [4]-[6], EATI 2RI B Ok 2 252, AT R TR T e f= A 7™
HIFER. 74, BFAEIR S100 H A7E 2 P RUEAE I & AR e v AR R 2O E B MMEA, S100 X
TR B 7 HARIE B A T I 2 W bs A R RE RV T B A5, 1 S100B CLATEIG RIF B H Al T
FRMIZWORIA T IS, S100B 7K-FRefS R BRI G B A ZR B A K, Rl IV R
Hr, Horp S100B 8 T HiAth 5246 = 5 bk« IR VA7 AT S100B /K1 A 7 28 €5 2008 2R 4 i s AE 77 0, 5 S100B
AKPTEE EBF AR LG, S100B 7K-F- IE 5 1) 2 € 38 SR 3 (1 AR A7 1A S K [7]-[10] . #8775, H A%t S100 &
ISR T ARTA A IR, S100 25 A S A EF iR e &R0, 75 5 2 oG AR B A

2. 5100 EEFRER A SETE
2.1. Btifg

it A A KR i WL, R B FE AR /NN il RN e PR RS R, 2022 AR A THE 250 T HT
R, O I LR A I 2 S — IR e [ Bt A DRI RE FE T 1 1 S DRI [11] o 7 i 3
SEREE 1) S100 % K A IR RG] B R A2 84k, X AR AN 5 il (R R R TIUIS RV 7 I 3 25 D) A
o S100 AR [ I YT AT i 384 RN A KA DG PR 45 5 T B 2 2 s A PR R B B R A0S, BT T RE S 5
5 59 A0 B 6 B T AH DG I8 4%, 40 S100A10 i Rl i s Akt-mTOR 15 53l e HEE IR, I fiE
T I R 200 B P 3G B 2 28 [12] . S100AA B8 I8 80 T Ui NF-xB 5530 #8715 il e 40 M 1) 26 i vk
[13]. Hou Z5[14]HIHIF 5t 7 il 5 2 (I S100A10 /K-F 23 Tk, WG It 56 2 i S100A10 7K-F
T R R, REE SRS B (I S100A10 /KT R T K R i . HELE S100
FR B T 40 B 1L RS 2 28 AHC,  S100 2 1 RERE TR 1 40 M B 4L i S AL AN A PR ), (i ik e 2
i (1 5F #% A2 28 [15] . Sumardika 2% [16] 45 HH i 40 i 5 15 3 40 i (6035 b 7 40 0 R0 28 555 40 ) 43 96 f)
S100A8/A9 LA H 73kl 5% 3k 75 il SI00A8/A9 ALIEKE: Sz A Rl o 4l e, S 8Um AN Esf2 it e . hah,
S100 & [ IE I AT R — (8] S A R 20 B A1 358 o S S S I 1, 30t Miioies 200 P P 5 B Bt ] I 2 41 i) 42
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Z2[13][17][18]. [FES, S100 HEHEZH RAEMGIZ RN, 5 fE MmN TAER, I BT sessm i
5 E AL MM AR, SRR, 40 STO0AS/A9 1 Ml it 48 i SN H R, 52 4
PEAH M )5 [16]. — £ S100 H5 A S0 A 03t 2 5 e L A i, I 5 Mioies 48 PR PR i 245 2 A 56 [19] [20]
WFFE N, S100 & (A ] BEELL R T PR i T, 40AE R 1A DNA B8R 25048,  emafitie 40 stk
TR [21] [22]. fEIRT SRMS 7T, R S100 & (I RIIRTT A, (H— i S7E % SR
FH S100 ZRAE N3 AL 18 k. it 44 S100 2 A /N T &9 AP Edi A ek S100 2 (A1
F B2 A HAE Y R BELIT 7 7T B B VAT 11[23] [24]. B2, S100 2 E7E i B Atk K 2 5 1) &
YE LRSS E AT B It AR ) A AE IR T WS bR o K1, 22% S100 & R A U6 TT #E AN
NGRR3R — L R 7.

2.2. FL.ERAE

FLHREE AR L f s DL RERE, R ARREAE T 1 E LRI [11] . S100 2K A 7 FL AR H S UR At g
R H L, CANEFLIYE B AL LA iBE 5 . TR AR 8. 0 AV T30 ) LA I A B
SEZANITT, I HL S R 1R R TS B V)M 5 [25]-[29]. WFFTIEHY, S100 2 A AT LA 20 3
FIHIE A, 0 cyclin M1 CDK R ELAE A, 0t L A5 400 i i 86 5 AN o 2B K g /[25] [30]. [, S100
B AT DLIE R A B 2R AR RN S R e, (R LS AN IR T RS AR 2R R ), AT (R
i g6 P e R AN B, s PR T iR 200 L 5 O 4 M T R A ELAE P, AT S5 i e oA S5 0 g )4
ZETE[15] [26]. 34k, S100 & (i S50 T S Sl B T, S0 FLARE A PR T, TG n
R YH I (AT RE FT . WTIE B, FOXD2-AS1/S100A1/Hippo %2 5 3L B i fieg & AL At Jg [27], STC1
R AL A R EGFR A ERK {55 5% 2 B IR 1ok 1 S100A4 [)3%%ik, S100A4 415 STCL Xt
M8 A RN i 2T e R ISR [28], FER K, X S8 R] A B T 1 S8 A U FLARE VR YT k. S100 &
I AE LR 0280 5 U )k J A R B VIR O, RT R S . TOIAN VG T S L S 1S
B —ERRE M S100 FRK A, HLln SI00A8. S100A9. S100A11 A1 S100P (K7 mRNA #ik 5 # i
ARG BEMIC, AR MR A KRR, IR AT RERCON A W 0 BTGy #E A [29] [31] [32]- HF
AR S100 A FK BRI KA AT et EGFR 15 5 ¥ SR EEAEMR, 1Fy Ca® i/ S100 & H Al REAE
EGF 5 5 (1 8 4l ffu B KAV B b R IEAE T, A B T i Z 2k o b 25 A A e %, FE HefiTmraee
HER2 BH: LR 1 25038 2 [33] . £15%F S100 & [ 767 SRS LE LA VA 7 h v b T R A 7B B,
FEFF R AR S100 H A B A4 BB A T FolR 400 i B L R B AN /N o4 il 77 FE T4 i1 S100
5z AR A A A A A VR, DA T30 S100 85 f 48 g3t Fg rb (145 FH[33] [34]. 2EF S100 &
ET IR TT T B 75 2E Bl 7T AN ARG gt — 2D MBS IE A 638 . HT vk, MJEHE T S100 & KR M)
TBIT T ETERUHE LIRS VR YT ) 2 N

23. £EHBE

S5 B N A BREE = KW WIRAE, AR L ERPTA AR 9.6%, SET-RALK T Fivke f& 12 — A
[11]. SSEMEAZMETH S100 & A MRIE/KCFET 2 8E T, BT REE LUT 2 ML A% F
(1) (Rt MugFEA A% S100 & FHdEid S A (AR 4R R B A s T R B
AR, fedtss Bk Mg A A A . WHTtRoR, Silple bR aniErh S100A8/A9 HIZIEHE N, i
L% NF-xB+ ERK-MAPK 1A {5538 % SR M 5 58E 1 (K 70 WA [35] .« (2) et 4T AR 2%: S100
IS B - R B A T SRR R T AR OGN ARIA S 1, et S E
TR AT RS AR 2, AT (2 i eg 0 AR K AN 1. W70 27 S100A8 (2 ik4h B TGF-BIUSF2 %) b
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B - MR AR, IR AN - S100A8 3k 5 45 B s i S AP I Z ARG . [, S100A8 j&@
i CXCL5/CXCR2 AW itk 45 A M B i« 12 28 A% A5 [35] [36]. (3) 1A 19 e % : S100 &5 5
Jo S AT SO 5%, e S R A DG (0 S 4 AR ELAE R, RS e AR Th e, s iR
G E kiR . Fukuda 25 [371i0 b 12 S e A i o0 A o, 5 110 3 S100-PNI BRI AH EE, S100-PNI BH
P PR P 356 o AR E 00 0 S 7 B B . S100-PNI A2 111 3145 B i iR LTI DR R, i 5 i b i) 4
PEIHIE . (4) (MR M A pk: S100 2R (I8 ik 1 72 M Y Bz A K IR S AR D6 TR T I ek A
et 25 L s ) I A2 RORIVE FRAER[38]. (B) STUEAHOG: —LemfsiR I, S100 AWM mRIAT GE L4,
H e B TG AN RARDE, S100 25 1A 1] fE BN 4 B RE R TT NV (ESE 5, BT S100 & AR IA
SLIhRE, W LLA SIS SE B R R & AE . G WS8R 3] S100A10 i KA SR HALL B e ARG . [H
I, FERIAH S1I00A1 L7 1A A A (OS) ML i A= 47 IH(DFS)AH 5%,  S100A2 I S100A11 Kyt Kk
SHAERA R DFS AH2C[39]. H57)2 S100A4 TRl B FURIR T HE A, 8 N84S e 4,
S100A4 [#] mRNA FIEE [ Bk~ #4 FH R T BR S I gk 55 [39] . Cho S5 [4017E 45 Bl /) SR A S 46 h 15
H ) ST00AB/A9-PRR il FT 35 485 117 9 i A1 45 W 98 AH DG 45 B Wit » "l mT A Do 485 1 96 RN 45 B e RIS E
BITHE R BT, 45 Bl S I AT IE 2 3 T F R Ay UREE 7 2P0 A0 G o 25 s 41177, S100
| AT 45 B e AR TR R R L WA B R, SRR s T
IRNERAR S100 & E 745 B 0 E AL, I PRIG T SR A0 i LB A vk

2.4. HIFIBRAER

IS B A A BRI VR LA IR, ORI [11]. — LW FERM], S100 & 1 m RIA 5 A o1 e
(1 R HE AR % UIAH 5% . S100 2 1 7 HT A1 e iR R FILIRIE B 2 AN J7TH, S100 4 1 n] Lhidid 5 2 Fh i i
Sl AR, 45 NF-xB. RAGE Il ERK 555 ‘S il i, 230 1 41 e 4H i 1 3 58 AL A= 28 [41]-[44]
S100 £ [0 T LIS ek 55 4 P P 85 B AE ELAE L 5 e e 20 9 R PR SR A, AR g
K FE[45]. 534k, S100 ARSI W] BE S0 e IO SEAN LB R AR, (R R i AR K AN F2 [46] [47].
DAL, S100 2K [ mI REAE HT 51 s B R AR FUR e RIE B EAE AT, 2 — ANBAE IR E A AR B4
Forp —AMRER 52 TR I R L /2 S100A9, XA AR IR 5T 41 i i A8 vh R IA 3G N, I 5559 (1 1t e AH G [44)
[45]. S100A4 tH7E R FI e (112 28 R0 A% o k4% B LA FH (48] [49]. R4 S100 #5145 117 41 b i1 & AE A
RIBAE IR, (HEAIERTFIRRE G TT RV AR R . &1 % S100 & A RIHE AT, ELli/ Nyl
PO Gy 7RSS, ¥ B eI H] S100 25 1) D) e BH b g 3G FE AN 6 8%, AT et 1697 AR [23]
[49]. SR, IXEIEST FBAIR AL T BRI TR ARG RAREG B B, 75 22 50 2 I I PR AF 0 SR 38 IE 1 6F
S100 #  (RYR T LE T 1 e v i 22 A 1 A R

25 B

BRI R G WREE IR 2 —, R AERRIEAEM DT EEFE N . /E B AL, S100
EAMREEAESRENN, SEFHSUHLERAENZER . XMGINrREES 50T
JE VIR, S100 &I RA v DUEHE B P3G 58 . (228 REERERE 77, AT T Fiev g 1 i Jee At
o WHFLRI S100A3 7E 5 I LU P RIE KR AR AR HZ R 1) 2.5 £, 5 B9 MR A0l
TNM 73 ARG, TEAR AL ARG 1 15 e 2 2 rp SR A B i [50] - k4, S100 2 (A T A s mm A g8 1
FHORIOE a0 B mar i T, R A0 R A7 7S IR 4k S5 . WAL I, S100A11 7E B
HEIE NF-«B 8 26 8 40 M AR K R 7 (HGF) i, 7 B I 4 M 3 BB A 4= 2% b R FE A FH[51] . RIS,
S100A11 HIE#RiE S B BE A REE %, HIBTIHT MMP JETER_E 5 18 78 i S Ak i A2 R 4 HAE N
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R 2 R VR . B B2, S100ALL e S MR B [l AN o] DARs il gg gk g, 3 ] DAASEAGTT 40 H B
SNSRI EAT W VAT 2 AR [52]. B FUE R S100A10 @IS Src/ANXA2/AKT/MTOR {55l 4%
RT3 P Ig A SRR I AR O D T P R AR K [53]. 534k, S100 2 1 mT a1 A py e AR K Rl ISR
VR, Rk M4, AR A0 B IR A3 30 2 B R AR, AN B (0 AR AN 15 [38] [54] . Hhdt
S100 £ F 50 R R IE S B e B S AEAA ARG, Hih S100A3. S100A5. S100A7. S100A11.
S100A13. S100Z A1 S100G FIIAHY M550 2 I A A7 2 B )AH K, 177 S100A8. S100A9. S100B #1 S100P
55 B B R UG AHDR[55]. 45 BATIA, S100 &R (AI7E B ] LUS T e Sk s s AR 28 . (it
BT LA 40 B TSN, o B R AE R R e s AR . DR, S100 H5 A T RERGCA B
P TT ¥ RO TUE IPAS bR E7 . H AR S100 & B/E N BRI HL S BB FLE A T W B B, Mo AT AT
T € IR R S100 (YR YT T BUE B AR AEIRTT Th a2 A8 H, U575 200 2 1R 2 FRIR T e A 20
W FAE IR HIRE A

3. MEERE

TR AOESE R W], S100 H A SR K % AR IE B LT A SR B A il , BT 7T LI 2 Fh i 42
R S B RS R A, T A L A RS AR 2 L S AERRFEEAR SR, S100 T IR MR
BRI SEAE MRS W I TIUS VAL TS EAR B4, %5 T S100 & F7EREAE AR e it i A €, A 1A Bk
DUBTIIG T #E R, JE T S100 H 1 AR TR R AT (0 1 AR R A Bl PG IX SR iR T AT, O
oA R AE R IR R A B o B AT AN SR A [F) AL o (K B AR LRIREAT IR T M, ARSI RE
SHBEZMBATEBISW . W RSERRERIT . B2, S100 EASEEMNRREZEN, FELES
SEREHT ST I R N A WHR R . BEEE TR, ATA B b B X e o0 (AR AR, AN
SR 2 AR T e SR BT -

SE K

[1] Moore, B.W. (1965) A Soluble Protein Characteristic of the Nervous System. Biochemical and Biophysical Research
Communications, 19, 739-744. https://doi.org/10.1016/0006-291x(65)90320-7

[2] Gifford, J.L., Walsh, M.P. and Vogel, H.J. (2007) Structures and Metal-lon-Binding Properties of the Ca?*-Binding
Helix-Loop-Helix EF-Hand Motifs. Biochemical Journal, 405, 199-221. https://doi.org/10.1042/bj20070255

[3] Santamaria-Kisiel, L., Rintala-Dempsey, A.C. and Shaw, G.S. (2006) Calcium-Dependent and Independent Interactions
of the S100 Protein Family. Biochemical Journal, 396, 201-214. https://doi.org/10.1042/bj20060195

[4] Austermann, J., Spiekermann, C. and Roth, J. (2018) S100 Proteins in Rheumatic Diseases. Nature Reviews Rheumatol-
ogy, 14, 528-541. https://doi.org/10.1038/s41584-018-0058-9

[5] Holzinger, D., Foell, D. and Kessel, C. (2018) The Role of S100 Proteins in the Pathogenesis and Monitoring of Auto-
inflammatory Diseases. Molecular and Cellular Pediatrics, 5, Article No. 7. https://doi.org/10.1186/s40348-018-0085-2

[6] Gonzalez-Martinez, T., Perez-Pifiera, P., Diaz-Esnal, B. and Vega, J.A. (2003) S-100 Proteins in the Human Peripheral
Nervous System. Microscopy Research and Technique, 60, 633-638. https://doi.org/10.1002/jemt.10304

[7] Harpio, R. and Einarsson, R. (2004) S100 Proteins as Cancer Biomarkers with Focus on S100B in Malignant Melanoma.
Clinical Biochemistry, 37, 512-518. https://doi.org/10.1016/j.clinbiochem.2004.05.012

[8] Janka, E.A. Vanyai, B., Szabd, I.L., Toka-Farkas, T., Varvélgyi, T., Kapitany, A., et al. (2023) Primary Tumour Cate-
gory, Site of Metastasis, and Baseline Serum S100B and LDH Are Independent Prognostic Factors for Survival in Met-
astatic Melanoma Patients Treated with Anti-PD-1. Frontiers in Oncology, 13, Article 1237643.
https://doi.org/10.3389/fonc.2023.1237643

[9] Ertekin, S.S., Podlipnik, S., Ribero, S., Molina, R., Rios, J., Carrera, C., et al. (2020) Monthly Changes in Serum Levels
of S100B Protein as a Predictor of Metastasis Development in High-Risk Melanoma Patients. Journal of the European
Academy of Dermatology and Venereology, 34, 1482-1488. https://doi.org/10.1111/jdv.16212

[10] Amaral, T., Seeber, O., Mersi, E., Sanchez, S., Thomas, I., Meiwes, A., et al. (2020) Primary Resistance to PD-1-Based
Immunotherapy—A Study in 319 Patients with Stage IV Melanoma. Cancers, 12, Article 1027.

DOI: 10.12677/acm.2024.1492430 75 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492430
https://doi.org/10.1016/0006-291x(65)90320-7
https://doi.org/10.1042/bj20070255
https://doi.org/10.1042/bj20060195
https://doi.org/10.1038/s41584-018-0058-9
https://doi.org/10.1186/s40348-018-0085-2
https://doi.org/10.1002/jemt.10304
https://doi.org/10.1016/j.clinbiochem.2004.05.012
https://doi.org/10.3389/fonc.2023.1237643
https://doi.org/10.1111/jdv.16212

A RE

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

https://doi.org/10.3390/cancers12041027

Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R.L., Soerjomataram, I., et al. (2024) Global Cancer Statistics
2022: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians, 74, 229-263. https://doi.org/10.3322/caac.21834

Wang, H., Sun, Z., Zhao, W., et al. (2023) S100A10 Promotes Proliferation and Invasion of Lung Adenocarcinoma Cells
by Activating the Akt-mTOR Signaling Pathway. Journal of Southern Medical University, 43, 733-740.
https://doi.org/10.12122/].issn.1673-4254.2023.05.08

Stewart, R.L., Carpenter, B.L., West, D.S., Knifley, T., Liu, L., Wang, C., et al. (2016) S100A4 Drives Non-Small Cell
Lung Cancer Invasion, Associates with Poor Prognosis, and Is Effectively Targeted by the FDA-Approved Anti-Hel-
minthic Agent Niclosamide. Oncotarget, 7, 34630-34642. https://doi.org/10.18632/oncotarget.8969

Hou, Y., Zhang, J., Guo, J. and Chen, H. (2021) Clinical Significance of Serum S100A10 in Lung Cancer. Journal of
International Medical Research, 49, Article 030006052110496. https://doi.org/10.1177/03000605211049653

Park, W., Gray, J.M., Holewinski, R.J., Andresson, T., So, J.Y., Carmona-Rivera, C., et al. (2023) Apoptosis-Induced
Nuclear Expulsion in Tumor Cells Drives S100a4-Mediated Metastatic Outgrowth through the RAGE Pathway. Nature
Cancer, 4, 419-435. https://doi.org/10.1038/s43018-023-00524-z

Sumardika, I.W., Chen, Y., Tomonobu, N., Kinoshita, R., Ruma, .M.W., Sato, H., et al. (2019) Neuroplastin-p Mediates
S100a8/a9-Induced Lung Cancer Disseminative Progression. Molecular Carcinogenesis, 58, 980-995.
https://doi.org/10.1002/mc.22987

Hua, T., Liu, S., Xin, X., Cai, L., Shi, R., Chi, S., et al. (2016) S100A4 Promotes Endometrial Cancer Progress through
Epithelial-Mesenchymal Transition Regulation. Oncology Reports, 35, 3419-3426. https://doi.org/10.3892/0r.2016.4760

Bulk, E., Sargin, B., Krug, U., Hascher, A., Jun, Y., Knop, M., et al. (2008) S100A2 Induces Metastasis in Non-Small
Cell Lung Cancer. Clinical Cancer Research, 15, 22-29. https://doi.org/10.1158/1078-0432.ccr-08-0953

Gianni, M., Terao, M., Kurosaki, M., Paroni, G., Brunelli, L., Pastorelli, R., et al. (2022) Correction: S100A3 a Partner
Protein Regulating the Stability/activity of Rara and Pml-Rara in Cellular Models of Breast/Lung Cancer and Acute
Myeloid Leukemia. Oncogene, 42, 254-258. https://doi.org/10.1038/s41388-022-02564-8

Mahmood, M.Q., Ward, C., Muller, H.K., Sohal, S.S. and Walters, E.H. (2017) Epithelial Mesenchymal Transition (EMT)
and Non-Small Cell Lung Cancer (NSCLC): A Mutual Association with Airway Disease. Medical Oncology, 34, Article
No. 45. https://doi.org/10.1007/s12032-017-0900-y

Gianni, M., Terao, M., Kurosaki, M., Paroni, G., Brunelli, L., Pastorelli, R., et al. (2018) S100A3 a Partner Protein
Regulating the Stability/Activity of RARa and PML-RARa in Cellular Models of Breast/Lung Cancer and Acute Mye-
loid Leukemia. Oncogene, 38, 2482-2500. https://doi.org/10.1038/s41388-018-0599-z

Orre, L.M., Panizza, E., Kaminskyy, V.O., Vernet, E., Graslund, T., Zhivotovsky, B., et al. (2013) S100A4 Interacts
with P53 in the Nucleus and Promotes P53 Degradation. Oncogene, 32, 5531-5540. https://doi.org/10.1038/onc.2013.213

Arumugam, T. and Logsdon, C.D. (2010) S100P: A Novel Therapeutic Target for Cancer. Amino Acids, 41, 893-899.
https://doi.org/10.1007/s00726-010-0496-4

He, X., Xu, X., Khan, A.Q. and Ling, W. (2017) High Expression of S100A6 Predicts Unfavorable Prognosis of Lung
Squamous Cell Cancer. Medical Science Monitor, 23, 5011-5017. https://doi.org/10.12659/msm.904279

Sung, M. and Simon, R. (2004) Candidate Epitope Identification Using Peptide Property Models: Application to Cancer
Immunotherapy. Methods, 34, 460-467. https://doi.org/10.1016/j.ymeth.2004.06.001

Heinecke, J.L., Ridnour, L.A., Cheng, R.Y.S., Switzer, C.H., Lizardo, M.M., Khanna, C., et al. (2014) Tumor Microen-
vironment-Based Feed-Forward Regulation of NOS2 in Breast Cancer Progression. Proceedings of the National Acad-
emy of Sciences, 111, 6323-6328. https://doi.org/10.1073/pnas.1401799111

Huang, P. and Xue, J. (2020) Long Non-coding RNA FOXD2-AS1 Regulates the Tumorigenesis and Progression of
Breast Cancer via the S100 Calcium Binding Protein A1l/Hippo Signaling Pathway. International Journal of Molecular
Medicine, 46, 1477-1489. https://doi.org/10.3892/ijmm.2020.4699

Liu, A., Li, Y., Lu, S, Cai, C., Zou, F. and Meng, X. (2023) Stanniocalcin 1 Promotes Lung Metastasis of Breast Cancer
by Enhancing EGFR-ERK-S100A4 Signaling. Cell Death & Disease, 14, Article No. 395.
https://doi.org/10.1038/s41419-023-05911-z

Zhang, S., Wang, Z., Liu, W, Lei, R., Shan, J., Li, L., et al. (2017) Distinct Prognostic Values of S100 mRNA Expression
in Breast Cancer. Scientific Reports, 7, Article No. 39786. https://doi.org/10.1038/srep39786

Aka, J.A. and Lin, S. (2012) Correction: Comparison of Functional Proteomic Analyses of Human Breast Cancer Cell
Lines T47D and MCF7. PLOS ONE, 7, e31532.
https://doi.org/10.1371/annotation/18f08a33-35e1-4bf9-8d21-476757dcchef

Cong, Y., Cui, Y., Wang, S., Jiang, L., Cao, J., Zhu, S., et al. (2020) Calcium-Binding Protein S100P Promotes Tumor

DOI: 10.12677/acm.2024.1492430 76 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492430
https://doi.org/10.3390/cancers12041027
https://doi.org/10.3322/caac.21834
https://doi.org/10.12122/j.issn.1673-4254.2023.05.08
https://doi.org/10.18632/oncotarget.8969
https://doi.org/10.1177/03000605211049653
https://doi.org/10.1038/s43018-023-00524-z
https://doi.org/10.1002/mc.22987
https://doi.org/10.3892/or.2016.4760
https://doi.org/10.1158/1078-0432.ccr-08-0953
https://doi.org/10.1038/s41388-022-02564-8
https://doi.org/10.1007/s12032-017-0900-y
https://doi.org/10.1038/s41388-018-0599-z
https://doi.org/10.1038/onc.2013.213
https://doi.org/10.1007/s00726-010-0496-4
https://doi.org/10.12659/msm.904279
https://doi.org/10.1016/j.ymeth.2004.06.001
https://doi.org/10.1073/pnas.1401799111
https://doi.org/10.3892/ijmm.2020.4699
https://doi.org/10.1038/s41419-023-05911-z
https://doi.org/10.1038/srep39786
https://doi.org/10.1371/annotation/18f08a33-35e1-4bf9-8d21-476757dccbef

PepE

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Progression but Enhances Chemosensitivity in Breast Cancer. Frontiers in Oncology, 10, Article 5660302.
https://doi.org/10.3389/fonc.2020.566302

Lee, S., Cho, Y., Li, Y., et al. (2024) Cancer-Cell Derived S100A11 Promotes Macrophage Recruitment in ER* Breast
Cancer.

Nava, M., Dutta, P., Zemke, N.R., Farias-Eisner, R., Vadgama, J.V. and Wu, Y. (2019) Transcriptomic and Chip-Se-
quence Interrogation of EGFR Signaling in HER?* Breast Cancer Cells Reveals a Dynamic Chromatin Landscape and
S100 Genes as Targets. BMC Medical Genomics, 12, Article No. 32. https://doi.org/10.1186/s12920-019-0477-8

Wang, Y., Li, S., Hu, M., Yang, Y., McCabe, E., Zhang, L., et al. (2024) Universal STING Mimic Boosts Antitumour
Immunity via Preferential Activation of Tumour Control Signalling Pathways. Nature Nanotechnology, 19, 856-866.
https://doi.org/10.1038/s41565-024-01624-2

Chen, L., Shu, P., Zhang, X., Ye, S., Tian, L., Shen, S., et al. (2024) S100a8-Mediated Inflammatory Signaling Drives
Colorectal Cancer Progression via the CXCL5/CXCR2 Axis. Journal of Cancer, 15, 3452-3465.
https://doi.org/10.7150/jca.92588

Li, S., Zhang, J., Qian, S., Wu, X., Sun, L., Ling, T., et al. (2021) S100A8 Promotes Epithelial-Mesenchymal Transition
and Metastasis under TGF-B/USF2 Axis in Colorectal Cancer. Cancer Communications, 41, 154-170.
https://doi.org/10.1002/cac2.12130

Fukuda, Y., Tanaka, Y., Eto, K., Ukai, N., Sonobe, S., Takahashi, H., et al. (2022) S100-Stained Perineural Invasion Is
Associated with Worse Prognosis in Stage I/l Colorectal Cancer: Its Possible Association with Immunosuppression in
the Tumor. Pathology International, 72, 117-127. https://doi.org/10.1111/pin.13195

Wang, H., Duan, L., Zou, Z., Li, H., Yuan, S., Chen, X., etal. (2022) Activation of the PI3k/Akt/mTOR/p70S6K Pathway
Is Involved in S100A4-Induced Viability and Migration in Colorectal Cancer Cells: Erratum. International Journal of
Medical Sciences, 19, 352-352. https://doi.org/10.7150/ijms.69070

Hsieh, Y., Cheng, Y., Wei, P. and Yang, P. (2022) Repurposing of Ingenol Mebutate for Treating Human Colorectal
Cancer by Targeting S100 Calcium-Binding Protein A4 (S100A4). Toxicology and Applied Pharmacology, 449, Article
116134. https://doi.org/10.1016/j.taap.2022.116134

Cho, E., Mun, S., Kim, H.K., Ham, Y.S., Gil, W.J. and Yang, C. (2023) Colon-Targeted S100A8/A9-Specific Peptide
Systems Ameliorate Colitis and Colitis-Associated Colorectal Cancer in Mouse Models. Acta Pharmacologica Sinica,
45, 581-593. https://doi.org/10.1038/s41401-023-01188-2

Hermani, A., Deservi, B., Medunjanin, S., Tessier, P. and Mayer, D. (2006) S100A8 and S100A9 Activate MAP Kinase
and NF-Kb Signaling Pathways and Trigger Translocation of RAGE in Human Prostate Cancer Cells. Experimental Cell
Research, 312, 184-197. https://doi.org/10.1016/j.yexcr.2005.10.013

Palanissami, G. and Paul, S.F.D. (2023) Ages and RAGE: Metabolic and Molecular Signatures of the Glycation-Inflam-
mation Axis in Malignant or Metastatic Cancers. Exploration of Targeted Anti-Tumor Therapy, 4, 812-849.
https://doi.org/10.37349/etat.2023.00170

Zhu, W., Xue, Y., Liang, C., Zhang, R., Zhang, Z., Li, H., et al. (2016) S100A16 Promotes Cell Proliferation and Me-
tastasis via AKT and ERK Cell Signaling Pathways in Human Prostate Cancer. Tumor Biology, 37, 12241-12250.
https://doi.org/10.1007/s13277-016-5096-9

Lv, Z., Li, W. and Wei, X. (2020) S100A9 Promotes Prostate Cancer Cell Invasion by Activating TLR4/NF-Kb/Integrin
BI1/FAK Signaling. OncoTargets and Therapy, 13, 6443-6452. https://doi.org/10.2147/0tt.s192250

Vogl, T., Gharibyan, A.L. and Morozova-Roche, L.A. (2012) Pro-Inflammatory S100A8 and S100A9 Proteins: Self-
Assembly into Multifunctional Native and Amyloid Complexes. International Journal of Molecular Sciences, 13, 2893-
2917. https://doi.org/10.3390/ijms13032893

Papaevangelou, E., Esteves, A.M., Dasgupta, P. and Galustian, C. (2023) Cyto-IL-15 Synergizes with the STING Ago-
nist ADU-S100 to Eliminate Prostate Tumors and Confer Durable Immunity in Mouse Models. Frontiers in Immunology,
14, Article 1196829. https://doi.org/10.3389/fimmu.2023.1196829

Han, D., Guo, C., Cheng, H., Lu, J., Hou, Z., Zhang, X., et al. (2024) Downregulation of S1I00A11 Promotes T Cell
Infiltration by Regulating Cancer-Associated Fibroblasts in Prostate Cancer. International Immunopharmacology, 128,
Article 111323. https://doi.org/10.1016/j.intimp.2023.111323

Kim, B., Jung, S., Kim, H., Kwon, J., Song, M., Kim, M.K,, et al. (2021) The Role of S100A4 for Bone Metastasis in
Prostate Cancer Cells. BMC Cancer, 21, Article No. 137. https://doi.org/10.1186/s12885-021-07850-4

Ruma, I.M.W., Kinoshita, R., Tomonobu, N., Inoue, Y., Kondo, E., Yamauchi, A., et al. (2018) Embigin Promotes
Prostate Cancer Progression by S100A4-Dependent and Independent Mechanisms. Cancers, 10, Article 239.
https://doi.org/10.3390/cancers10070239

Liu, J., Li, X,, Dong, G., Zhang, H., Chen, D., Du, J., et al. (2008) In Silico Analysis and Verification of S100 Gene
Expression in Gastric Cancer. BMC Cancer, 8, Article No. 261. https://doi.org/10.1186/1471-2407-8-261

DOI: 10.12677/acm.2024.1492430 77 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492430
https://doi.org/10.3389/fonc.2020.566302
https://doi.org/10.1186/s12920-019-0477-8
https://doi.org/10.1038/s41565-024-01624-2
https://doi.org/10.7150/jca.92588
https://doi.org/10.1002/cac2.12130
https://doi.org/10.1111/pin.13195
https://doi.org/10.7150/ijms.69070
https://doi.org/10.1016/j.taap.2022.116134
https://doi.org/10.1038/s41401-023-01188-2
https://doi.org/10.1016/j.yexcr.2005.10.013
https://doi.org/10.37349/etat.2023.00170
https://doi.org/10.1007/s13277-016-5096-9
https://doi.org/10.2147/ott.s192250
https://doi.org/10.3390/ijms13032893
https://doi.org/10.3389/fimmu.2023.1196829
https://doi.org/10.1016/j.intimp.2023.111323
https://doi.org/10.1186/s12885-021-07850-4
https://doi.org/10.3390/cancers10070239
https://doi.org/10.1186/1471-2407-8-261

A RE

[51]

[52]

[53]

[54]

[55]

Koh, S.A. and Lee, K.H. (2018) HGF-Mediated S100A11 Over-Expression Enhances Proliferation and Invasion of
Gastric Cancer. American Journal of Translational Research, 10, 3385-3394.

Cui, Y., Li, L., Li, Z.,, Yin, J,, Lane, J., Ji, J., et al. (2021) Dual Effects of Targeting S100A11 on Suppressing Cellular
Metastatic Properties and Sensitizing Drug Response in Gastric Cancer. Cancer Cell International, 21, Article No. 243.
https://doi.org/10.1186/s12935-021-01949-1

Li, Y., Li, X,, Li, L., Zhou, R., Sikong, Y., Gu, X, et al. (2020) S100A10 Accelerates Aerobic Glycolysis and Malignant
Growth by Activating mTOR-Signaling Pathway in Gastric Cancer. Frontiers in Cell and Developmental Biology, 8,
Article 559486. https://doi.org/10.3389/fcell.2020.559486
Feng, L., Zheng, X., Zhou, L., Fu, B., Yu, Y., Lu, S., etal. (2011) Correlation between Expression of S100A4 and VEGF-
C, and Lymph Node Metastasis and Prognosis in Gastric Carcinoma. Journal of International Medical Research, 39,
1333-1343. https://doi.org/10.1177/147323001103900420

Wang, C., Luo, J., Rong, J., He, S., Zhang, L. and Zheng, F. (2019) Distinct Prognostic Roles of S100 mRNA Expression
in Gastric Cancer. Pathology—Research and Practice, 215, 127-136. https://doi.org/10.1016/j.prp.2018.10.034

DOI: 10.12677/acm.2024.1492430 78 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492430
https://doi.org/10.1186/s12935-021-01949-1
https://doi.org/10.3389/fcell.2020.559486
https://doi.org/10.1177/147323001103900420
https://doi.org/10.1016/j.prp.2018.10.034

	癌症中的S100蛋白
	摘  要
	关键词
	S100 Proteins in Cancer
	Abstract
	Keywords
	1. 引言
	2. S100蛋白家族成员与癌症
	2.1. 肺癌
	2.2. 乳腺癌
	2.3. 结直肠癌
	2.4. 前列腺癌
	2.5. 胃癌

	3. 小结与展望
	参考文献

