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Abstract

$100 calcium-binding protein A12 (S100A12) has repeatedly been identified as a differential signal
or important feature in multiple whole-blood transcriptomic, single-cell sequencing, and machine-
learning studies of sepsis, and several circulating-protein studies have also suggested associations
with sepsis recognition, short-term prognosis, and organ injury. However, whole-blood transcriptomic
signals are affected by the proportions of S100A12-expressing cells and cell-specific transcriptional
activity, whereas circulating protein concentrations may additionally be influenced by protein re-
lease and clearance, renal function, blood purification, sample type, and analytical platform. There-
fore, increased transcript abundance alone cannot establish that measurement of the circulating
protein provides consistent clinical value. This review summarizes the biological basis of S100A12,
transcriptomic evidence, evidence from circulating-protein studies, and clinical associations in sep-
sis, and analyzes major barriers to clinical translation. Overall, S100A12 may serve as a candidate
marker of sepsis-related myeloid inflammation, but its disease specificity, organ specificity, corre-
spondence between transcript and protein levels, and incremental value over conventional indica-
tors require further validation. At present, S100A12 should not be used as an independent clinical
decision-making tool.
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1. 3]

PR BEAE A2 I G 5 R S N R 3 U S A i AR B D BEREAT (1], IR, 13 RNA RIARHE
TE BN REERE IR A PV TEANME 2 210G, (HIUA B FUAE 0 RENTRE . R AR TR e Bt SRR IR A R 55 7 T A7
eI R [2]. S100 8545 A 8 A12 (S100A12)/2& S100 & AR 1, EERE TR, %
Y IR BARK P RIS, IS 55 R AR R RIE SV [3]. BRI 7000 5 21 ik 33 1 AR Sk 5 i A2 o
S100A12 57K FFE[4], 59 FIMERAE AP U4 540 70 ok JLORde ik LR[S SR, A d% =%
BEEHAEAREESERTHEAE KT, AR HE B AR e G RN N E . A H S
S100A12 FAEY AR FS IR . BR(E 5 5T E KPR JEH & A IR PR UEYE LA R A )
S T PRI PR AR PR, A B A A 58 VP A LR Rt 5 10 PR . FH T 5%

2. S100A12 BEMEEMSHRERFHR
2.1. HRARIESER

S100A12 J&F S100 545 & B IS, X HK EN-RAGE, & —F% EF-hand 45 B (MK 70 T EAB 45 &
HE[6].S100A12 FERIE T PERIA A, B A% RN ] 235, AN A (8] 1) RIS K P AELE 22 7 [6] [ 7]
RERE SO AH ST 5 3 PR G B 2 AR 4 SR AR BRI ST00A12, 4HAfLAF ST00A12 1] 2 5 5 K Sl A 0%
RAEIIE[6] [8]
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2.2. RAGE # TLR4 9+ SH94H RSN 5 GEVE B

S100A 12 7] 55 i HAMRE A0 25K P4 %% A (receptor for advanced glycation end products, RAGE)4: & I
AR IORES 5B [9]. Foell it —2 K H, S100A12 i@t Toll FE5Z44K 4 (Toll-like receptor 4, TLR4)
WOm N BAZANNL, EHARSN SR, BT TLR4 RV ERAH R RAEE 5, MFHWT RAGE fE1Z S5 564 R ok
FEAE R ERIA[10].

2.3. MELAREIPHREI R MIRh R

NRATKREEZ N S100A12 B PEYEE R EVEFER[11] [12], ¥ K S100A12 B0k 5P A 720 5
T K ANEYE N S100A12 T-FEk A\ S100A12 #EFERIALAL[13], [Rik, e A RUnG G 21ah Wb b I N YR
4 S100A12 FKIABIhREMNZE R, A EBEZEH THBENEMSES AT S100A12 {E AL .

3. S100A12 fERREBE P R RLAIEHRE
3.1. £M#EFESRETIHR

Payen 5%} 17 Gk FE AR S B3 AT IE S, RIBEEHRTERE, 41 SI00A12 F35%K-FZ 8 T
B, (EAZBEFUAR I T 2% S100A8 25, RFEIPAMIE S100A12 HH[4]. TS/ AR E B3
A0 L 5% 2H FR R I %6 HE S100A12 [5]. BRI FTHRZR, ST00A12 #3555 5 nIAEAS [ R BRE A 70 g iRl
FETT RERER AR R AR Bh &A1
3.2. ZWIRERE . HSRFIXERMI M

Yang Z5#% 7 i1 LRRN3. IL2RB. FCERIA. TLRS F1 S100A12 2H il f) fL 3% R4F4E[14]; Zhang & I
GSE54514 1 GSE69528 J5, # S100A12. MMP9 HI PRTN3 #iii Ak EERE ik R [15]. M5, 2T
NI LR FRENL 88 22 ST A 70K S100A12 B N EE AR E[16]-[19].

S100A12 FEA R S Hrimt ke b s 2RI, $2om B — @ i A B . SR17T, GSE95233 . GSE57065.
GSE65682 1 GSE69528 &5 A LA A 2 MG , [F)— Bedla e e AN [R) 500 38 52 70 M AN B AR 9 7 486 )k 57
G AR TESE o R FCHAT T AMTEARRIAE, N HAT T IR ARREARSEIRI0UE, (SRR
AT FT IS TR ST B [14]-[19]0 RAYIRFFAEFE SRAAWT T — 2D BoR, 00 MRERAE 3% s W2 S B
(IR BB R PRI AT U RRAE s S5A S100A12 ¥ ZEAHMIRIR, 431l S100A12 ¥ 5% A5 5 v] RS2 BI4H f 4H i %
fefszma6] [20]. Bk, BUAHLEE S W0 EESCHF S100A12 VENEEFAE S, RS A m] 4
I AT R i — IR

3.3. RAMRNFSSHEFEMR

Ma 5 75 A [F) 4H B e I 97 J% v 26 3 v U %% 1) S A% 40 i I A S o 1, IR AR I PR BA B Hoss il 1 i
ST100A12 ¥KJEZ[21]. H BT FTHI A0 I Fr 8 7 A AN 4 Bl G i , AH S 4 T AR AL AT 5 12 B8 KRR
ISR, Ye 5% & AL RKH . 40 54 5 R A5 % 5l (cellular indexing of transcriptomes and
epitopes by sequencing, CITE-seq). #1& RNA Ml J7 Je i ¢ s A Bk, KIS 5 )L MERIE 8 AR AE
SRR RGBT (%% 25 5%, 1 EN-RAGE (Rl S100A12)52 £ i WAL L A TR i R (55
[22].

RSN 2 H 2 R AN T S100A12 AHOGUEYE, {HEFXF S100A12, 75k = AN KF- 5%
55 SR KT B R T [21] [22]
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4.S100A12 HEREES5/AFELKENXR L WE =
4.1. EMEREEE/AEQRENESR

4x1fil ST00A12 mRNA 7KV R WFE AR SAS S, MG B IR EEIE Z B A . AT
ML A ANE bR R . Rtk B —F AR RO SIS0 7 ), AN REAE AR A R —
B NAAERRE AL - BRI K R

2 ST00A 12 B 5547 5 [FI I 52 31| 23 4H i LU A5 RN B 20 B S KT IR 2 0], i3k e i LT 9 22 80K [
AR BB G 5 i S AR A AT I 1 410 i T 240 B o3 2845 K B 2 B 28 A 2 (4] [5] [141-[19], BRI LA IX
BN R A i =T S p s van 11} (AR 1B I [| BB - A1 DL 2T G o =T

TORRBER) AL, H AR R B = A R AR BERERA S, X [R]— 82 T 2 /NI 8] s 525 0T
S100A12 #sp A SIEHE A E R Bk, HRESAREETRERMNEAEA & —F
AR E 8, URHESESZREE Ly E g, &OBREGE IR, & mfE
iR TR P DG BRE} 2 )

4.2. RERERSTESEL

S100A12 3= Z25E A T~ F R 40 M 5T, 58 2RE AR DGR T 5 3 A R4 USRI R 4L Ah 6] [8].
B, JEIR S100A12 7K-PRR 52 H AR A& g sl , 180T Re 558 R A M TS IR S A K

BEAE S PRI 838 25 1E (acute respiratory distress syndrome, ARDS)HHF 78 EATZLZ . i o W 4 ffg Az
AP I AR SR E] S100A12 Rk Th Ry, FFLE MBS ORI if 2% ke 0 380 Ho v B2 T v [23]-[25]; AR
R H MR A S100A12 (R ETRAE & T R [26]. R4 RHEIR, S100A12 7] 7E & iR B Gyl
HARRERTE PRI E & S8, JHil S100A12 /K- SIEHHRE 2 (B KRB &2 R H LB /R
BRI B B AR S MR R S IR . Rk, RSB AA T i S100A12 K4t AN B B 4L
B, JRHRKSARAS B B FH T4 G R /K P B YRR I S

4.3. 'BIhEE RS RHEIRRE R B RN

Takahashi ZFW%E%], 20 GIARGEIRBHEACEHEZZHE R B BE A4 MR G, i
S100A12 7K-FRFE[27]. AR AN A IGIT R LLAL, SRR, MoiEmfiE S100A12 T RS2
IR T EEERR . SRS NEE . MR R 2 H R .

HEFFVE MLBGENT B3 M3 S100A12 ACF & T AERERTHR, 5501 XA IS[28]. %45 RILREARY
B RADIRES JOBENTAH R AT B8 5963 S100A12 /KFEA 5%, {0 H #7470 BLESESRIE U] B IR L 2 5
TERRESE, MORRESE A T B ATE RIS

SRS, PEPS S100A12 WREE T Re 2 N4 E AR . FxS5EEAM. MRIMER. RS5E
WA EETERR AR B IR R4 S 0 2= L Rl s, B AL M R @ AR e 1
AMEIKT L - AN RIR R

5. {B3F S100A12 FEBREAE AY G R IEHE
5.1. BREAEIRF KRR

Bartakova 25/ B, 4R 1 e BAE B ML S100A12 /KPS # e s A et IR, (245 2K
HRZWRIELE[29], $27R S100A12 ] R EA — & FIAN I MM ERE R AANE,  (HFIRZAT 7T R I A
HIFEAR . Ma S5 A% 21N [F] 40 B 14 M G B IR 2R S100A12 IREEAEEZE R [21]. Tosson S57E 118 il
A LRI, ST00A12 [X 4338 A ) LB 4 5 6t HE ZH BLAT 4 v A RRURK P IR S 30, (HAZIF FLAE S . N THER
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BRI BB ], %45 B A 2 NIRRT SR I T . AR SRR R e b, & S100A12 4H5 1 5
#H 30d FET-H & [31], HE7R S100A 12 F it a] WL Hoth ™ B sk e, Ho BREFIE AR e M nT REH PR

5.2. WiRTERESERTE

Achouiti 25K, 7 MREAE B MG SI00A12 /K-F i T FET IR, (A 22 25 5148 M (e
JRWEPESS 1T (Acute Physiology and Chronic Health Evaluation 1T, APACHE 11) /7 5 8% B 3575 (Sequential
Organ Failure Assessment, SOFA)PF7r 350 8 3 AHOCHE,  HAS [ G HAL 38 2 (R 7K P AR AE 22 7 [26] . 1%
WA BTG S100A12 555 F i il M= AR BE VP43 2 (A AE R E Rk

Dubois %57E 49 BIIKEEIEAR T BE PRI, ICU AFE 24 h WRENMKFEA S, 28 d FEAAEHT
ST100A12 K-Fi TAFIEH[32] Wu SRS R, 5 7 RARAHEH UMK S100A12 A TAd 4, HI
57 RADRAFR I EE I ARA-S A 5 BI[33]. B I AL BoRTE3R S100A12 7KV 5 i g3 i 40
PS5 R REAR G, (HIEYE R ER H/MEA . BAOwEF, HEF R ANBERCRAERS BA—3, s fils
WA 5 i — P IIE .

5.3. SERSIEMEXF/ERGAXE

B W FCIEVEN T S100A12 SREFIEA M. O S BB % R . Kikkawa 250 TR AL IE 5 FLA
J& KA A M4% (acute lung injury, ALD) 9 Bl E 5ARKAE ALL 1) 8 B, KIN ALL A MiF
S100A12 /K-FHEi[34]. (HIZMFRFEARER /DN, HATREZRITFA L B K BT ARIR T SRR, M
JRGE FAT 5 AE T RS RA 51 38

Wu ZERIBPEGIN 217 FIKEERE B &, PO T IS4 T S100A12 mRNA A0 R IA & R EEIKRES
i B AE AR S oL BERE RS 1196 2R [35]. WA KRB SI00A12 5O ULThRERERSAEAE IR, (E M B = Shor s
PREAS (1) 88 52 56AIE

Liu 57 202 i N\ B R i R B, N\ ICU 24 h NI S100A12 /K FEEFHE 1 ng/mL, 7d Pk
BHIEAH 5% 2 B 4% (sepsis-associated acute kidney injury, SA-AKI) & KIS LA LN 1.17 (95% CI:
1.11~1.24), Zi{#EH TAEREM £ FHEAA 0.839 (95% CI: 0.783~0.895) [36]. %M 7 #2441 FIAFE IR
S100A12 15 SA-AKI KAEAFHIRTREEIEYE, &5 RN B 2 doo i M AMEIGAEE — B il

MRS, AR RTEH S100A12 /K5 MREEREAE G O S B BUGAEE— @ KRG, (HiHARE
Bf R X S IR 75 B ST T 4 By ST S SN I 7 AR RS, R = SCRE LA B R S M I TR R
54. SEREFRNEEERIEENE

Ma 2385, S100A12 5[4 &K i (procalcitonin, PCT)IEE & br 0t 224 B BR B 5 2 2% B MEAT 3 L3R
YL B — e RaE, HECA TR S PCT I LA DeLong 1656 2 7 L4t 1T %2 (P = 0.788) [21].
ZAERAE RN S100A12 J5 315 BTA 48 & 40 A AR H

AR LS S1I00A12 5 PCT. C RMNEA. MABE SOFA PFo AR . 210 % 5 B B T
AIPERE, BEEICRECETabs 5 IR bR B IUA I P R IR ST AT0R 2D [21] [26] [29] [32] [35] [36]. IAAAHR
W2 AR O IR R, HERZ ST AN EI8AE . Rk, BUAIEYE MAS 2 SRR S100A12 1F kT
fabn F TREEEZWT . Fith o2 28 B 05 A W sl 5 vk o
6. S100A12 #8757 5714 K Ifs PR3 44 BRI
6.1. AR, KHEMESRTRW

BE A AT 9 5% P AL 375 B AL S A B 3R STO0A12 [217[26][29] [32][36], 74 BT 7 K600 Al o0 V8E 35 9 i 3 s
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TR R R AR 23] [26]0 REARZEAY . AL FHIFRE K R REIN 18] () 2 5 T BE S MR I 45 51, DR e AS R 4 45 1)
AEFHRE RN E BB R, SR il A AR I I8 52 B R 45 5 iR AR R B R, L4 SRR e B B2 8 AR M3 B i
WA BeA, BT ARWPR S A MBS LAY St AT LRSI IE IR S100A12 7K F[27] [34].

6.2. ¥MFEE5HIERE

Dubois 25 15 T H B 0 2 W FH 5 (enzyme-linked immunosorbent assay, ELISA) F 4G Il PR 145
FHU(32], SA-AKI WHFUIRRE TG &. FEAHRRE LR P AR (B AZ S 1 L [36]. ABANIRIB FERTAE AR AL
L ORVE R A 2 R SR AR E MRS B R A — 2L

HEWIRR SN AT D AR YE U & i e S UF oK, FEVPMMHERA R . KSR REUE. FrRtE. P
APIE ARSI B R e MRS OGBEMERR[37]. NIA) ELISA “FATEHUMA. MR 2 B AN B 45 Uy Thi A7 1 2%
5, ATREFEL S100A12 ZENIR A —E. TERTIN TV M R ITEOL R, ANFEPE 6 3RAF H9R B Rl 7
EAH HERE BT .

6.3. BERFRMSIGKRIIE

BEAEAE T NFFAEARRE o SR GO . 0 JEAAR SR L B D e S B A IR AS 55 07 TR AR AE 22 57 [21] [26]-[ 28]
(3070 DAfE R AE i — 5tk B B AT S 2L 1) 2 5, (ol DA e e fik 0 5 At JR e M s AR IR M A i
[ 1 S B 4 Sl 3 53¢

H AT [F W AR AN RN RS 5 B 5 IR R PRI SHE 22 S 8OK[21] [30] [36],  H. 2 Hih = BhSr MRS
iE. S100A12 IR EA BEA AR SZI#F TAERHE & T AN, EFBEHBURE. R, 1
EMERIGIRIE T . #K S100A12 G922 AR S FIIASE AR, 3 SRR A5 A5 28 1) IX 43 BE MRS HE R, AT A0
S AMERIGAIE[38]: Fe PR 3R 28 T ik — 2 dad v 5k it 26 7 B pE A (397

ST S, FEACREARIN T VE ARG — B FENFE R IR ROR AN EGAIEA &2 5 J& 24T SI00A12
et AT A 0 T R ), B B o A R L 3 P e 0 s 8

7. RIREERE

KISCNBRPELER, R RGVN T EEAT 2T R (e XS VRN A &6 9F, TR L S5 F
P FRRE T EA7AE — 8 FE . BUEWE TS 2 A/ NREA . B O 78 B JEER AR 1 — b, S B4k
WA R B, RS A, AEBFFRIET TN R PR REER R A0 & K&
SR E T THAFIERCR 22 57, BRI T HIF 70 25 SR () B4 LU AR

HAT, S100A12 #FA55 S E A K Z B IR N R RRRBIFEZ b, ELEAH
PIHTREVERTTT, FE[R]— B 2 AN TR 8] SRR I 42 1 ST00A 12 %K. A1 I 248 B 4H e AN R
AR, VERZEGRAL ARSI T, PUX 54 U5 S5 5 s e R I8 40 L A8 fh a2
YN B S PRI SR . R, RO P OV B DR VRSP IR R At A T it R 7 B
S100A12 7K BT AE 2 o

R 5 AR HE S IR R AL BB . RORTFES—FEARE. KB (RAER RS,
BRHRRE S UM RCINYE R . RS2 FRue Mk BIe 22 S G T ke, DA AN IR o O AR 0~
[EPANEEE ORI AA

TENGPRISIE AT, N1 B BA SRS ) SR B e AR R e e BN, PEA S100A12 7ERK BRAE
W BB 2 B TS I ) S R R A ST G R - FIRS,  REVEAT ST00A 12 76 A JE
fabs & SOFA V¥4 Jkhith ERSE RN E, HOBUiA X 4 FE AR HE FE AR Ak, 0 T2 INE SR o 3 it 28 23 Hr VAN
N7 ET SR S L u R s N AT el i LT )
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8. &t

S100A12 7£ 2 Tk Bk 4% s AL AN I R 0 e b SR R0 o IR UESE 2o, JB3F S100A12 1E3 4y
FEE YR R TR, RS RIAET K O BRI AR —E K. AT, AMERES . O
FEANE IR BEAREA A A2 3075, A 25 S8 52 3] 22 Bh A5 T 725 R 3R 5

SKTI S, S100A12 AIENMKERAE AR OCHE R JORE FMEE R EY), (BN RS TR R, Bx - &
IR I 56 2R DA AR IR A PR I RIS S A0 B e AR B, I B AN B A S B ST I PR R S A

E&WE

T SR TR H (2023 YXNS106)
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