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Il AR < 4

Bole, REd
HRBERA A MRS R g AR, EER

Weks H . 20264F3H13H; FHER: 20264F4H6H; &AM HM: 20264F4H14H

HE

CD57R 5 54 % 5 I A\ 3K B 2R 345 (natural Killer, NK) R T AR 2 —, KHADSREA KR E S
ARMMAGEFENBEERERE. 5K, BELARNT. 2SHERAABAR. FREFHS
SEARKIRE, COSTHAEN%:E BRI TEF MR, Rugte\NBdisakZERhET BAS5HhESH
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T T CD5 7+ 41 HL7E AN [F] S BE PR 38 h RN HH B Sh BB 7 R 1k R W A2 o TR FEN LG . ASCEER T
CD5 7+ 40 B 7E A2 B itk e Ak HH ORI P 5 VB, B ShRB R 2B CD5 7+ B4R Bh F 4 RF it
BAMREREZEE, Mg RET R B CDS7+H B4 RN ARt R EEE R EEHAER R RER R .
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H G RAE S BN RN E. BIE, UG FHBIENT SRS HERR . 2R GREMERES
T B PR AL TR & T AT CDS 7R KRB T BT T /B, VAR ACDS57AH S ERIHT 71 K i PR S FH $4%
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Abstract

CD57 is one of the earliest identified surface markers of human natural Kkiller (NK) cells and has
long been considered an important phenotypic marker of lymphocyte terminal differentiation and
immunosenescence. In recent years, with the development of single-cell sequencing, multiparame-
ter flow cytometry, and spatial transcriptomics technologies, the biological significance of CD57 has
been re-evaluated. Its role has expanded from a simple marker of immunosenescence to an im-
portant molecule involved in lymphocyte differentiation, functional regulation, and immune home-
ostasis. This review systematically summarizes the molecular structure and biological characteris-
tics of CD57, with a particular focus on its differential expression patterns and functional features
in lymphocyte subsets, including NK cells, T cells, and NKT-like cells. Furthermore, we discuss the
functional heterogeneity of CD57+ lymphocytes in different immune microenvironments and the
potential molecular mechanisms underlying their functional regulation. We also summarize the bi-
directional regulatory role of CD57+ lymphocytes in physiological immunosenescence, in which
functionally competent CD57+ lymphocytes contribute to immune homeostasis and healthy aging,
whereas dysfunctional or excessively accumulated CD57* lymphocytes may promote inflammaging
and age-related diseases. In addition, the clinical relevance and potential applications of CD57 in
various diseases, including autoimmune diseases, malignancies, metabolic diseases, reproductive
system disorders, and cardiovascular diseases, are reviewed. Finally, future research directions are
proposed from the perspectives of molecular mechanism studies, single-cell multi-omics, spatial
immune microenvironment analysis, and clinical translational research, in order to provide theo-
retical insights for basic research and clinical applications related to CD57.
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1. 5|

CD57 XY HNK-1. LEU-7, a4 K I A2 B R A (natural killer, NK)4H R HAR EWIZ —,
HMAEILLE, BREEEM BN “EE LMk pRaR s maithrEM[L]. £5rmn
RN CD57 Kk EFHR IR EAME CHEN TR SRS, W IIIRIR « ThEEIG TEPRAR, X2 Syl 3
UL BB PEPUE R 2 BRI . (BRI S AR T B4R P R . 2 SO A AR (1 B R
JUZ, AR PR . B SRR S H AR, A5 CD57 HIAEMEARIESE RAE
FE AT . BOF TR CD57 AR — AN R R 2 %, B2 5B R M
AL THRETE T AT DL R S RS RO LERE, B 07 ] 0 7k ECL 400 I v A 6 AR e P R0 S5 o ¢ DA R
ThREZAEE, TEAFRME gl B B i P R 25 25 o A HR 93 3L 2 e 3 X )
WHEIEA[2]. BRTXT CD57 HINFFE O 4 R AL RN BN 0 FHLE I AENT, br EWRRRY 3
RYRITINIE R, A7 BRI T S G T H A R AR . ARSCEXT CD57 4y 45 FiAE
PR AT RGN, TEAS [R) AR C A0 B 0 b e 11 22 S 0K S L T Re s A, AR M s 2 e
TR R s DA E A 22 B v (R0 e AR S M B e A AT R GE M) R, LAIAYS CD57 Lt
TIF SR PR . FH B2 (L 4 T 1 R 1 A 45 [3]

2. CD57 Sy Fa&H S5 M HE

CD57 ZAr TR R AR, £l p1, - PRI BN p1, A- L3RR
FoMGEIL [ AL & B 3-BAlR AL T BT R R - ~F- LW - LA 2 W A R ) WK (L & R r, ] DL
PRAEHE R 1 B W G BB A, 2 3RIA T NS LA i AR (9 RELE ME AR T . CD57 MR RIE AR
H AN A AL A BRI, A2 52 2 MR RSB . IR F A MR I 2 A 26 AL R 1N, B ARIROK
G A B TR R . BRI K. CD57 RALATLAMERER A I FEREED T A
WA R A VFZ MECIA S &, S5 EAREN . 1T . RSG5 TR, 2B
5 GOSN ELAE H B B A

TG A H AT Im R FIEERESE Il CD57 Rk M SO HAR TB, 2 ahrid kit
CD57 55w B Bt A4 mT LA SIS A ) bk B 40 B S v CD57 a7k -P- (KRG i i€ , I HLIE T PSS & HoAth i %
TR 25 W0 2K 58 FOT ik L 200 S A PR AR 4 20 B AT SR TR S S [4] . AT LEER,  PRREE AN BOR R TE 5
FRAHAE RNA B ot S AR i A 55 2 AR R BRI L, A FRATTREN AN R (17K 1
bxf COS7*Mk AN MIBEAT R A . e . DURERFIERIZR S MENT, T s e 1 A% G i wU A AR 4G 0 Jm) P
P, JERAWETT CDS7 ik AR A RS 1 BORSHFF[5].

3.CD57 # T 45 NK 4Apail B P E R TIE R IaeF
3.1. CD57 £ NK ¢ B rh 9 RIE 5 Thees

NK AR [E A % REZ OB, HRHERE CD56 fll CD16 4 FFRIEKT, nlk ASMNE M NK
4fiff1 53y CD56brightCD16dim/-F1 CD56dimCD16" K = 2V, Hrh CD57 253k T CD56dimCD16 (1)
NK 2 TV AR T o 20 BIURTF 5 1 A S, CD57 8 A2 NK 4B A R A% ok 54, HAAE CD56dimCD16*NK
SRR 8 ST — D) BRI 2R il NK ERAFEIR, AR NK e R0 T AR A B4R U
SERLMUISFE6] . ARHE CD57 Sl 1 52 1 NKG2A (I, E NK 20 s 2 7 R PUASE LY
B¢ CD56brightNK i (BBt 1) — CD56dimCD57-NKG2A*NK il (¥ E 2) — CD56dimCD57*NKG2A'NK
M (B 3) — CD56dimCD57*NKG2A-NK A (Bt 4, 2Rz, BEE NK 40 &8 sz, CD57
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(FRIEACT RS A, 1 NKG2A [RIEZHE K.

SR CDSTNK Al S A0l B M AE . R etk R IE LR . ORI B S5 3N 4
T MR R R A A R SRR R o RS SEER R, IR R AV B e v AR
L NK 0RO 18, 1 FLAT DU 563 1 NKG2A-CD57* 2 A il NK T #E, X AN TR T A 1M
AR K562 (1B AIRL S L NKG2ATCD57-NK i 5@ R 2, FHIKIER] CD57*NK 4 i A 5 4 1) 20 i
BEINAE[7]. ALGEHIINEN R, CD57 HIRIAH H F NK 40035 ¥ . DhASFEMREE Rk, (B 21T e tE K (o mt
Fidon, NK AR | 6 LREIX =Rk A 522 AN R, CD57 HIRIE RARER NK 4 m 2K ik,
AR THREREYE, FEAS TR BT CD57 NK 41748 FL G 1R 55 ) 40 A 25 15 FH AN S % WA T R [8]
%4h CD57 & A EL4H % 2 (human cytomegalovirus, HCMV) 5] i M E NK 40 i = B hr B4,
HCMV [R5 JEUR B AT DR A NK 40734k B CDS7*fRIaE S Y, X B4 i ASEL AT 5 5 i 50 5
AEy, i HEL & A s e IZ Thae, 6 PR REE Al R B iR 22 7 AR R HLR Z A RN, TEUI R S U T
WAHEA T BAMER9].

3.2.CD57 # T MY B PRI RIE S THREFFIE

T AR s R b CD57 £ EAE CD8'T 4 - 3RiL, 7E CDA'T 4ififg L3RIk 1R/>, CD57 IKiA
Hhnig s CD8'T il & # NZR LI B, RPUERERE. T MEiE5r%M. CD57*CD8*'T 4
MR NK BE T 4088, B THE T 42 A(TCR). CD3 43T 24k, B3R 7 #4> NK 41 1= H bx
EYRTIRERFE, LR MHC-1 2870 TR IR R 40 i, FEPUR 85 . PUMR ey hile & &
EH/ER10].

T4, CD57 J&8 T T A 2 MR EMZ —, EZ M CD57*CD8*T 4H il 3 i i J7Y 1)
FERM, H) CD27. CD28 iXLuILuilifsr1IH e, Sk B B R ARHT, o ks g % 14 PR AIG, AR 4130 5 i
Z R ERS], W H AR KR AR R T, S5 BREE 2N RS KRR [11]. T 405
(1) E R R ANIR U Z S5 I, CD57 Xi& BAHE T T I R o4 S 2 i kA, fE%& TCR
5L SRR PRR, MR REIR, R NBEANE I Y, CD57*CD8*T 4iMa i Ehfsl B B4R T, X%
P RGTEIR I E B AR E[12]. HRAFEIEHAZ, CD57'CDS'T 4 B AR MThRe Rk, HARIE
1) COS7*T 4jfu#i =R HH IIRE IR IR, RIS MR E Y (HCMV. HIV)E & 1A, CD57*CD8'T
SRR P AR, T 4, P DA SR R G A, e R TR R A B
CD57*CD8*T il i i 4> tH B D REFEMR T 0,  ABEA Rt R FEUMIRE T, HIhRRRAES SRS 1
T PEIHINE 5 H K.

A — SR RS, CDS7HT UM rE A R E A HE B rh R “WR R0k 55 “Thfgkess” A7
LG, HAE FIRdEh CD57 B—4rF-Ha, 1 58 r A Pt SR f i =, Sl By i (5 5P
eI UL R O A U IS 36 R 283 1 46 B [1] [13]. BLARR AN, FReiti R ik Mg TCR
SRS T g RFE S TE A% O IR BN R 2 — fEIS PR G R B, KA SR TCR B 5
ALEOE NFAT ESREEFRET, I35 S TOX. NR4A. BATF. IRF4 5 5B SESER 7%
ik, EiE PD-1. TIM-3. LAG-3 S5l PEs2 44, IMHES) T 20z 45 3k N\ T e 52 BR A IR A [13] [14].
FHECZ R, AE SR B0 AT 4% 108 B G PR vy, 5 e D SR A B AT R 8 () Ak T P Y B Y, [T iT
HA W ILREIE 5 3R, W) CDS7*T 407y w] O BR B0 i 4 i 25 5 S AN i 22 DI e, $27% CD57 B
Z R AR OIRES, AR LIRSS F T Ar W D Re s vm[1]. ok, LRy mHE 5 K24 P
AT e P E CDS7*T gl fivia /- (L EEA T . 7EMIR AR o, PD-1/PD-L1. CTLA-4 K Ho A4
APRFFELIE, AMUEIES TCR NS 515, @ rTHhIRzAR . kiR Thae fgn g RE 77, AT IniE
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RONE T 20 [P AR R AL A% [13] [15] [16]. SUL[RINS, MRS O AR o = . FLERMER . s, iR
T S A AL AR ), St — DRI CDS7'T 20 i e & (R RS 3 15 i, 3 FLaB
REFFERYIRE/I[15] [16]. Pk, CDS7*T 42 E M “mRuli” B2 “Thaehess” , AR MR —
RAREYE, MARABRT “HULRIBRER - R & G55 - AEPAET” =35 LR R SR 92 R 2% .
ARG & RA 2 H Y AR A IR ST, XEARIA SIS COS7'T A fivis kg L]
BEAT RGN, LAIE 7R I 28R 340 ) R BRSO NRAS e R B 7 2 At [14] [16]

3.3. CD57 £ NKT H40paFH B AT P RIESIEERE

NKT F£4H I (CD3*CD56%) /& /T T 4HA AT NK £ Al 7] ) ] 5 15 bk 4 T 3, e Lo I 1k 4 3 11
PR S VAN [ G RO S B R, TEBUR A s MR s . B B e R R AR BRI AR
. BEFERIL CD57 1£ NKT FEAH IR T 2 I8 /K P 5 AR g s K B B, I EURAH R o A0 s b Be A
K, SRS T AL, NKT BEA0MTE R 20 AR T oA JLREA I 4 PO B 1 R A AR =R st
CD57 MIERIE/KF2x5m NKT #4040 B EE E AR H DL AR 2 R+ Rk Re 7[17]. 534, CD57*NKT
FEH R IR 005 DL R D REARES [V 2 B0 1 R AEFUR B A B B DIBC R, B RE RS 20 Wb 1 & Fh & RE I 40 i R 7
SRV e tads, TEMB MRS MR e b iR . B B oy NS5 7 THI R A X ) 4% A A (18] BR T NKT
BEGILZ A, AE/DH yoT 4R HAEAE CD57 I3k, B RIThRER VR 5 Bt — L AT 5% .

4. CD57 EEEMREZHPHEINFREN
4.1. CDS7 {fEARERZ R ARSI R EHl

28 LI ORI ORI, BEE SRS IAG,  ASME I T k4N R 1 CD57 55 NK 4 bsic 411
TR BT, UL AR WL T MR ARIE L, B—IREL T CD57 5% & I Bk Ek
F[19]. ZJ5 XA RERWFITIESL T CD57 J& %% 3 2 % L br EX TG IER S, AE 2 NK 4082 T
Y, R CD57 HIFRIB/K P F R I & L, JERMaE Ra e BfEE A A
FYVRR . BOH AT R Gu B B H NK 400 % 38 2 IR BURFAE, i CD57 &Ik L2 NK 41/
LI F R, (LREEMATETh AR PR 40 DR 1 23 0 1% (1 35 L DA K% %o 440 i FR] - 8 1 o2 25 )
(1) R4 [20]

TE G S AR VR 7 T, CDS7ibk EL 4 A I tH I 3R b B A =2 e AWM B AR EM 2 —, A AR
R, HME LA CDS7Ibk ELAH i) L 3] BB A5 i A I — AN N e AT B, 1T HLE Rl bR JEE L SE [
TP IR AR EWA BRI ERR, JR TP G 0 1l SEFabR[21] . 2025 4 5t 3 2 s
ADphREI T, XAE CD57 M T s 2 M R EAR SR R, IR e T R A 52 H
SRBBEIEE  UE « PPA{E e U i S5 4 4> B IR AR = L [22]

42. FFih5 CMV Bext CD57* ik B 41 pa aY BB {E B

CD57*th A f7EE AF NBF P IS 2 A2 TR G K 52, AR IS KFIE M HCMV R =2 51 ik
CDS7* R 4u M3 B ) = B &R, WE A IRBRIIEFEVER . HCMV & AR Ge RIR m i g E R e
G G 2 AE NAR T B2 S AR G AR B0 S o R (S ok L 4 e AR Bt CDS 72 R b R 2 .
WL RN, EERARE ST, HCMV &M 7 & il CD57*NK 4= B2 2 T HCMV IfLi5 B 1%
H, JFHREXMENETRANS B OARAAE, FEETFRIMIEEK, HCMV &L CDS7*NK 41 14 361
FH A 2R B 2. [23]

16T TR, HCMV BG4 51 CDS7'T 4y 2 1 FZH &%, A5 ExR, HCMV Lg%
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A RN TS IR RIS Ry, LA Il CD57°CD8*T 4B LL Bl Lk HCMV A # 2R 2, i HBEH U )
WK, BT RBRR . T A ERE D N RS IR AL, WIAA T 4R >, i CD57T R T 4HIEAE
AL RS I N [24] . AT NK 4IRS LD RERIAT ST R Y], HCMV RS2 — Bk L 4H
BEATHUE L, AR AT LA 28 R 04, CD57 FRib/AKF- BT, MiAERAH KA R A RE ST TR,
f 522 1Y) CDS7 itk L4 I AN RERL LIRS B, S &AM KR HERUEL R [25]. i \HCMV RGeS 2 % CD57*
ML EIZhEE AR, HCMV IR FRE B2 5k o CDS7+ibk L 40U A D e 7 o P A A X, A7 2540
JEASIRORFF BB MITUR BT BE, A7 LS I AN R B ) ST PR S 2 A R Th RE SR M [26] - SF AR NK 4R 4 iR
BEVE T RERINLRIAT FC R B, SRR A R NK 402 BE, b HCMV k5] & () CD57*NK 4
MEDIREZAL, —HBET R B HERARN NK 4L R MU REREAR, 1 B N S R i e 22
TH 88 S Bl [27]

4.3. COS7T HEYRERREE STEREPHNEIEAR

KHILLR, 25T CDS7 kL4l M 7E e 24k i IR — B R IFE “322 40 = DhRE=iR =
L XA A HESE B, (HR I RTE 7R, COS7TH Al fufEfd R 2 g 2 R M il
BT AR, FTRE T DR A 0 = PR

(g B 2 2 ML) e RF (R B (5, CDS7HMR L2 i i B 1R B LM S (R IE T . DE LS SRR, K&
N IRe A1) CDS7'NK £ T iz i is 2 A E S5 2, ZRMEARENPRE. It
PR e e IS AL T e, P DA RIS BRI A0 M . SR AR R G, 4ERENLIA SRR RS, RN EN)
B RN A0 MR TR R T [28] 0 Rt RE R A S B R IEE AL R, CDS7Hibk EL A A A Th REAR A T A
S RAR A R P E I E BN R, RSN AT AR S A S L, CDST kLA KR
RECRFFELUT N T RE, AT DUA b b8 MR SO K F, 9800 38 2 AH JC I AR AR, R g R 211
H IR E[29]

MK INREREIR L K5I R AL, CDS7* 32tk LA i £ mh &7 AL T AR i . BF R, fEEE
I FEH CDS7*NK 4 S fE R 1, S EFHUADUB AL . PR H G WAL DD e B S FA, 1o HLoh e R i
CD57*bk L4 M 34 23 K5 40 WA 28 A0 M IR, 0 4 B ()08 PR AIC R, st 8 B AT MEem o O I R
I~ AR S T A S A H B 5 R B [30] . B4 M B T T R I R ARG TR, T
FEVEY 3G GZMK*CD8* 3 & T 4l M2 ERE R E IR AR &, X EEAH K /3 = Kk CD57, BT AW
IR AR A IR TR 51 R 4 B 2 2 BB M SORES T, IntREE S R AL P AR [31] o ST A 9T s, CD5 7Y
HEMEAMERIG 2, 2 BEEE AR T BRI, NP B rRRAT SR, RREEA KR
THREREIR (1 2 AL [32]

5. CD57 EEMAE X RPHIEKEX SN ANE
5.1. BEREMER

1 B S M ) 2 L B A SR LR S AR S R T, 1 B I Bk A e s AL, SR E &
PGS E B B M, COST*k AN AL Al B XA M T IR, 2 B B R fm B R EE S
Ho

JRAAERB VAR 2 (PBC) & T —Fh 5 mi 24 b s A ) B 5 S Ve, B TR, 7 PBC
BFMANE LA IEZHZ 2, CD56dimCD57*NK 4H AT (4 (¥ Ee il DL & Th REAF T2 B 2 S IR, X 2
AR I AR R EAT O, DL E GG BRI b B AR B B B MEROR, JF B 2R (2 ¢
MR T, B PN E AR IR SOEIRDL, X2 PBC AR IR T S S B LA [33]. R GEIELLIE
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IRIE(SLE) R 2 R RN H & M, A 7RR, SLE B3 MiEH IFN-a KPR &, Szt
MBI 22 B3E It Sk 51 2 AP I b CD56dimCDS7NK 4 T, TR LR M EIL, MThix L4y
MM EEAE & SLE JE3E X 25 R0 o ¥ 0% I AL RE D AR, B B g O B — B0 [34] . J5
RMEREALPE A 28 (PSC) & & T A IRIE ) NK 41 CD57 £k /K B8 TR, CD57 1RFIiAH NK 4iff
IRBERMIARAGIER, PG RIBE b R 4n R, Rk CD57 FRIA/KF AT LA 4E PSC 995 17 i 50 B (1 A Wb
HEW[35]. KRR T RRAVFFI RN, RA BEH I ML ST ) CD57"NK 24 g A1l [7) 959 7% 51
FEAFAE BRI IEA G OE &, CDS7*NK 4 A 7 WA 2 A B BF 7, (A3 G 49 1 PP AT A A vl Ak,
O I SORE R SR E AR, & RA B K R IS S e 4 RF[36] . 7 4h, SHFTHIBEAERH, A8
G M A I B - CDB 73 32 bk T 4 i Py 7 = [R] A6 3 B AR AR 7 OB V)R &, WA
FVEIIRITBOR . 18 AL FH 25 I8 EAR B [37] -

5.2. BiEME

i 92 4 % G B L RE - CDS 79k E 4 i Ja T b 8 S e T B ) B LA Gy, e AR B IRE S LA b
Jod G % 16 3G 7 THI LA AU, ZE MR TS R0 . iRy ORI SRR T R A S A T
BRI PR R Lo

M6 341 1 /N 41 i il 9 (non-small cell lung cancer, NSCLC)RF 7T ok, f3% AI4ME I HH 234 PD-L1 ) B 41
RS0 A ) PR 3t 8 S B A7 /E A B A IE M SR BE R, X 88 B IR A S BE 15 Th B HH LS R, st 2 )
JEOA S R ) CDST*NK 4l LA S CD8*T 4 T fe 2k 1 K % A%, CDS7+ibk E 4l ) Th e FE v 2238 &
B 40 e e 8 S e R A R S 2k, AT 51 A S JRg 1) e 2 1B AR [38] o f NSCLC Jiga i i) CD8*T 4 fifd ity
&, 1% CD103. CD57 Rk I Al 4y plUZ, FiigiZH4ipy CD57 HBH % CD8*T 4H AT fi L 43l bh e 5% 5l I
Wi 2, M2 CD57 fHY% CD8*T 4l g TCR-PLCy1-ERK1/2 {5 5B EE G /K k52, H
ST L T R, R RCRAR S, JE T B e S IR AL [39] 0 7R R M R I PRATE T R R
B, B B R 22 CDSTNK 20 i R /K P [F) AR 8 ) A A7 B (R A7 B B ) TEAH DGR &, T
JH LR CDSTNK HHAIZEAKFERAG, BF WIS S, 23R Cox BIHNHTRE, MR
H CD57*NK 4 i3 i 7K P2 £ £ 8 T (BT fa [ (R ZR [40] . 7E BN SR 7 b R I, BN S 4 4
CD57 )ik /KT Bl 5 Ied AR B A e iy B, H2 MR 20437 CD57*NK 41 i 3 7K 1 B AR T
CD68* iR AH ¢ EL W 2N A, b B B S8 Rl A PR 15 v CDS7*NK 20 B ) TR 4t ™ B ], ASBEAT 24 3L
PR S % A 4]

VAR, BEFEAI X R I CDS7*3E 32 bk A0 M 70 g & e vh B VR, gl R 5 Hh R 2 1 L
JRAE . AN (G S S AR M A R A CD57 32 Rk, FEE K CD57'NK 41
. T 40808 D Re ™ R, I LR s b O IR 9 A IRLER T, DT S S e e 2 0 oA 5
T R 1 AR S R R I S B A #E R [42). [FIR CDS7+ 3 kA i 4 5 BN, 23 BN LA s W VL RE
IR, 22 NFEIRE R 2 B 5 b ) B A e L [43] o IR S ¥R 9T 3 CD57HA /28 NK 4
Ji F 3ot 4k Pk 0 B I T M E T S E A, B FE R B, CD57 /228 NK 4 i R B R AbRicY), HA1id
TZFERFPE R N CDS7*NK 4HHITE A PN R 7= A= B FE 25 (1 389 58 L 5 58 (10 e e 8 B 70 DA R BsE K B[] R A7 PR IR S
T LYK 22 298 e B S A 988 P a4 P4 4 7 32 0 T S 7t A ) I FH I S [44] IR R B CDB7 2 T
ML 2, A2 A A S AT 25 1) — N B R R, B0 IR 1) CDS 7k LA ALk AT i B Bl E BT
MR ERA, WREHPIUMIR BN ThEE, T LB S HE ) S 2 i 2 s i R, 45 m R v T
BB 7 VE[45]. BB RO T XAER, BT 0E CDS7+ibk E 4 i (55 2 sk ob, fF H S The 58Ik,
BC A iy T T DLBH S5 A e S TR R TR 4R IR e YR YT TR TR 1 TE % [46] -
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Haoth, R

5.3. KR

AU I8 A R 5 P A 4 B B MR FE JO0E | S Fa 2SR, CDS7* bk R4t ffa ke A5 =1 (10 1 75
YRR . 76 1 BUBE R (type 1 diabetes mellitus, TIDM) (1) sh 9 SLI8 70 K B, TIDM #ERL/N BB & 7 CD57
BH 2t P B B S B, AN MR A B R IE S 36 3 RO IR B, 5 14 RiB3I& g, HAML &S CD3'T
YR 5E 42, UiPH CDS7'NK 4l T i — k=i s, JLEA- SIS B 4 B & i i,
7 TIDM KA R B BRI 2 —[47]. 2 BUWE IR . IERESEAQEH B it 78 o, BB 41 A ik CD57*
T ML 1 SN, XL R s RO B AR R AR 1, IS AR T I JBRAR A8 1t RE,
RSB 5 R ARBT A I R RE , CDS7 bk L Ff 5 5 [ W P 5« W3 P s o IIL /B89 78 6 I R L L ) IR
TEAERIC, A B Ry IF RORE KU Tl At (¥ AT RE 6 95 [48] -

5.4. £FERGHEXER

ARG, T NI R 2 U R L ERE YRR, CDS7*NK 41 M2 1 B A I 4 2 1
PRI B i S B A A, R R ThRE R W R 2 AR R GO DAL RAEIRES R AR Tk . T
BRIV R B 0 M R, B RN RIS RAESR, BT SR B BRIV 83 A1 A
CD57 ik /K-FELIEH Xt 4w, W] CDS7'NK 4 ¥ st 2 5 T s AR A B R RE, bS5 TEN
JRA VR R AR, 2T EBRIUEEE AT A RIEGRA) LB LHI[49]. ZIRTFRM, S AAER™
(RSA) 1018 W A7 B L il ) COS7* 40, JF HLARE e RGTAL T 5+ W IRES, S BRI Z K
W, 2 IR Logistic BIHM 7351, 75 WK COS7 4RI 8 & T Y€ RSA B Bt I Ut gk i)
HESERHER, T8 N COS7 41 A4 ] LA T RSA B AUULARTIUS T, 17 EL T BAGS I PR S
BT R EZ NS HURAE[S0].

5.5. ILINE RS &R

O LA 1 R A R R RIS M S0E | AR e B8 %, CDS7HM B4l i x & i st A4 5 24E FH . WF 5T
W], CDS7* Rk LA 18 2 2 7 o « - BRI A 3L AT (¥ G 2R AL, X SR il 2 73 WA K =R 12
RANMAR T, 0 e I R (R S RESI DR SRR RE A BESR T ORI R, A0 LA R A R R IR R
B R [51]. Em L O Bt F R, e AME b CD577CD8 T 4 i Eb i W sy, X 2
S PR B Ak 2> BB B OO WL AR S RE B RO LT 44k, e O ) 32 I R J&, CDS7HT ZH A L 7] 7]
O S EN BFH TG A B VIR, AT LABCA 8 B0 T RS Tl ) 78 72 A= b 40 [52]

56. MERGHRBRSH 1Kk

CD57 kM4 M 7E #H42 R GUiBAT YRR P 25 1 0 (R BRI 2 o A 90 4 R B, R B 1
SME L CD57 % T 4 bl g Fext BAUIRIR 2, 76 HCMV ILiE FHAE Y 825 v, 3 22 ) 58 i i
i, WH CO57'T MR 2 R, 25 TINEREIMME R, P IBAT ISR [53]. AENLIR I i
AHE AT 57 S A AR S TP ORI, B I ANE IR CDS7' NK ZHA. T 40 Eh sl & ThRE$S) H B A%
1, RIAAHM D Re PR AU 380l RGBT R & 4 & sE DR AL £ 25, CD57*
IO LT R I T DA A 987 57 S8 B E 12 W7 SO DA 0 2R bR 4 [54]

6. BEHEERE

L5 bprik, CDS7 HIZEWIZAVRA N 7N “NK iR bR L) 7 2 “ e sghn 7 , mE “Wk
Egnf S ThRE IS R B 77 BIR RS . WA HFFLRY], CD57 A2 itk 40 i 28 AR 7 AN G e 52
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ZMEIERANRE, B2 5 OB TEAL G Dh e & e e A T AR, JFAE NK 41l CD8*T
A S NKT AR 4055 22>k A0 M A vh 2R B W ) 3R 08 3 SR A D RE 22 RE b o FEZE B S e Al id
FErf, CDS7* Itk A B X i 154 - ThRe @ 4= i) COS7 ik 4 g A Bh T4 S e s S A i e 3,
1 D e 2% A st FEAR 3R 1) CDS7 3 2 ik R4 i I m] e it SR 328 [ 22 I AR S (M R A R e« b4k
CD57 7E H & S e g« BMER . ARSI . ATE RGP . O MU XA R G h I 2RE
AP MZIRERE SRR AL KR LTS VISR, AR WG T R E .

REHATRT CD57 Wt 7t ClUs — g BERE, (B0 TR MR i A fr it — IR T &
%5, CD57 YENMERALRAL, HHESAL BRI &S 5k A 5 5 T 00 70 T AL i A B,
CD57 & 5 Hik 2 5 %5 5 R S WRITY LR o e (5 5l i b i/ I e gt — PR R . Hk, CDST7*
MELHH B B ThRE R Y, H AW E COS7HM AN MR RS 400 8L B JeRefiE . ARBHRFAE 22
RS Z RGEWTTL. FHR, CDS7 VA VAR S A R E SR = KA 2t KIIBE
VIR R AT S SRR, AR CD57 R ERME . TS A R e A A I IT i AR G —, R T el R
FEALRI T o SR, #E1H COS7HMK AR 6T SRS ) b T IR R B, He2e ek LA Rk 75 it — 2D B0

AT ATHGE LN LA TT I EIT: 56—, S & Baiil 2 4 2 R A e s AR A A2 Rk,
FEAR LG ALK it COB7* Ik A AR A4 25 18] 3 A AR AR S S IR A . PSR B A pRET 240 i 554
N Z B AR ELAE R R 2, T4 CDS7 4l ML/ ZH ZAMOA 5 P i S e 4 L s 35—, o o i e o
. RWALARBAREAHT, REMHTAFE CDS7HM AN B A . THEEIRAS Ko T4 M
%, 3L COST' AN LS BB I 70 T IREIREAL, BB =, JFRAFEA . 2 iR A FIBE 7T,
PPl CD57 MR SR BEIRTT B S B SO EARSBIA TH R2 Wy TS TN S e T SO PEAG AR, OF
ST ARAEACAT I AU RE A I R N DR R s R0, PRRHER CDS7 bk LA ) S i 7 S, o e
REANMTE R . R ThREE . CAR-NK/CAR-T 4HfiliA 7 M e Be AR AE, VM. A B o fok
EMIRPIR IR T R AR B BB AT

KT, CDS7 (MR~ 5 S QA% Gt o e e Ehn B INENE, AORIE 2 A A HoR . A
MG RFEACTT IR NG &, BRG] COS7+Ik LA ¥ 4 T IR ML) R A T e, A
GURERHRIIA K72 W1 5 3677 SR AR X BV S Ak AN T I A

SE

[1] Kared, H., Martelli, S., Ng, T.P., Pender, S.L.F. and Larbi, A. (2016) CD57 in Human Natural Killer Cells and T-Lym-
phocytes. Cancer Immunology, Immunotherapy, 65, 441-452. https://doi.org/10.1007/s00262-016-1803-z

[2] Vallejo-Bermudez, I.M., Miranda-Echagiie, M.R., Fernandez-Alvarez, S., Reina-Alfonso, I., Blanca-Pariente, L.,
Batista-Duharte, A., et al. (2026) CD57-Expressing Lymphocytes: From Chronic Viral Response to Age-Related Inflam-
mation. Cells, 15, Article 403. https://doi.org/10.3390/cells15050403

[3] Nielsen, C.M., White, M.J., Goodier, M.R. and Riley, E.M. (2013) Functional Significance of CD57 Expression on

Human NK Cells and Relevance to Disease. Frontiers in Immunology, 4, Article 422.
https://doi.org/10.3389/fimmu.2013.00422

[4] BT, BREE, EWW, W%, B, Ty, T, W, BN A MR R e Bk R 2 A
FI CD57 431 ERIE R HDIRE[]. JbRURF 4R (R /R), 2014, 46(1): 115-119.
[5] Franzin, R., Stasi, A., Castellano, G. and Gesualdo, L. (2021) Methods for Characterization of Senescent Circulating and

Tumor-Infiltrating T-Cells: An Overview from Multicolor Flow Cytometry to Single-Cell RNA Sequencing. In: Methods
in Molecular Biology, Springer, 79-95. https://doi.org/10.1007/978-1-0716-1507-2_6

[6] Lopez-Verges, S., Milush, J.M., Pandey, S., York, V.A., Arakawa-Hoyt, J., Pircher, H., et al. (2010) CD57 Defines a
Functionally Distinct Population of Mature NK Cells in the Human CD56dimCD16* NK-Cell Subset. Blood, 116, 3865-
3874. https://doi.org/10.1182/blood-2010-04-282301

(7]  HEOrEE, EHESE, BRI, RS, AVOR, FER, BREREEDS, SR AV E e NK A ASh 8 . AR

DOI: 10.12677/acm.2026.1641554 2969 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641554
https://doi.org/10.1007/s00262-016-1803-z
https://doi.org/10.3390/cells15050403
https://doi.org/10.3389/fimmu.2013.00422
https://doi.org/10.1007/978-1-0716-1507-2_6
https://doi.org/10.1182/blood-2010-04-282301

G, e

(8]

[9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]
[27]
(28]

[29]

SEARRIE AR TN RE RO T AE (3] o [ S B0 M i 4% 35, 2020, 28(5): 1762-1768.

Judge, S.J., Murphy, W.J. and Canter, R.J. (2020) Characterizing the Dysfunctional NK Cell: Assessing the Clinical
Relevance of Exhaustion, Anergy, and Senescence. Frontiers in Cellular and Infection Microbiology, 10, Article 49.
https://doi.org/10.3389/fcimb.2020.00049

Gao, F., Zhou, Z., Lin, Y., Shu, G,, Yin, G. and Zhang, T. (2022) Biology and Clinical Relevance of HCMV-Associated
Adaptive NK Cells. Frontiers in Immunology, 13, Article 830396. https://doi.org/10.3389/fimmu.2022.830396

Pita-Lopez, M.L., Pera, A. and Solana, R. (2016) Adaptive Memory of Human NK-Like CD8* T-Cells to Aging, and
Viral and Tumor Antigens. Frontiers in Immunology, 7, Article 616. https://doi.org/10.3389/fimmu.2016.00616

Zhang, H., Weyand, C.M. and Goronzy, J.J. (2021) Hallmarks of the Aging T-Cell System. The FEBS Journal, 288,
7123-7142. https://doi.org/10.1111/febs.15770

Mittelbrunn, M. and Kroemer, G. (2021) Hallmarks of T Cell Aging. Nature Immunology, 22, 687-698.
https://doi.org/10.1038/s41590-021-00927-z

Blank, C.U., Haining, W.N., Held, W., Hogan, P.G., Kallies, A., Lugli, E., et al. (2019) Defining ‘T Cell Exhaustion’.
Nature Reviews Immunology, 19, 665-674. https://doi.org/10.1038/s41577-019-0221-9

Seo, W., Jerin, C. and Nishikawa, H. (2021) Transcriptional Regulatory Network for the Establishment of CD8* T Cell
Exhaustion. Experimental & Molecular Medicine, 53, 202-209. https://doi.org/10.1038/s12276-021-00568-0

Zheng, K., Zheng, X. and Yang, W. (2022) The Role of Metabolic Dysfunction in T-Cell Exhaustion during Chronic
Viral Infection. Frontiers in Immunology, 13, Article 843242. https://doi.org/10.3389/fimmu.2022.843242

Nair, R., Somasundaram, V., Kuriakose, A., Krishn, S.R., Raben, D., Salazar, R., et al. (2025) Deciphering T-Cell Ex-
haustion in the Tumor Microenvironment: Paving the Way for Innovative Solid Tumor Therapies. Frontiers in Immu-
nology, 16, Article 1548234. https://doi.org/10.3389/fimmu.2025.1548234

Kaszubowska, L., Foerster, J. and Kmie¢, Z. (2022) NKT-Like (CD3*CD56") Cells Differ from T Cells in Expression
Level of Cellular Protective Proteins and Sensitivity to Stimulation in the Process of Ageing. Immunity & Ageing, 19,
Article No. 18. https://doi.org/10.1186/s12979-022-00274-z

Almeida, J., Casanova, J.M., Santos-Rosa, M., Tarazona, R., Solana, R. and Rodrigues-Santos, P. (2023) Natural Killer
T-Like Cells: Immunobiology and Role in Disease. International Journal of Molecular Sciences, 24, Article 2743.
https://doi.org/10.3390/ijms24032743

Tarazona, R., DelaRosa, O., Alonso, C., Ostos, B., Espejo, J., Pefia, J., et al. (2001) Increased Expression of NK Cell
Markers on T Lymphocytes in Aging and Chronic Activation of the Immune System Reflects the Accumulation of Ef-
fector/Senescent T Cells. Mechanisms of Ageing and Development, 121, 77-88.
https://doi.org/10.1016/s0047-6374(00)00199-8

Guo, Z., Wu, F., Chen, Y., Xu, J. and Chen, Z. (2025) Phenotypes, Mechanisms, and Therapeutic Strategies of Natural
Killer Cell Immunosenescence. Immunity & Ageing, 22, 1-12. https://doi.org/10.1186/s12979-025-00534-8

Rybtsova, N., Berezina, T.N. and Rybtsov, S. (2023) Molecular Markers of Blood Cell Populations Can Help Estimate
Aging of the Immune System. International Journal of Molecular Sciences, 24, Article 5708.
https://doi.org/10.3390/ijms24065708

Wu, F., Mu, W., Markov, N.T., Fuentealba, M., Halaweh, H., Senchyna, F., et al. (2025) Immunological Biomarkers of
Aging. The Journal of Immunology, 214, 889-902. https://doi.org/10.1093/jimmun/vkae036

Lopez-Sejas, N., Campos, C., Hassouneh, F., Sanchez-Correa, B., Tarazona, R., Pera, A, et al. (2016) Effect of CMV
and Aging on the Differential Expression of CD300A, CD161, T-Bet, and Eomes on NK Cell Subsets. Frontiers in
Immunology, 7, Article 476. https://doi.org/10.3389/fimmu.2016.00476

Formentini, M., Navas, A., Hassouneh, F., Lopez-Sejas, N., Alonso, C., Tarazona, R., et al. (2021) Impact of Cytomeg-
alovirus and Age on T-Cell Subsets Defined by CD161, CD300a, and/or CD57 Expression in Healthy Andalusians. The
Journals of Gerontology: Series A, 76, 1946-1953. https://doi.org/10.1093/gerona/glab140

Martelli, S. (2017) Maturation and Function of Natural Killer Cells during Aging. University of Southampton.

Hassouneh, F., Goldeck, D., Pera, A., van Heemst, D., Slagboom, P.E., Pawelec, G., et al. (2021) Functional Changes
of T-Cell Subsets with Age and CMV Infection. International Journal of Molecular Sciences, 22, Article 9973.
https://doi.org/10.3390/ijms22189973

Conway, J. (2020) Mechanisms Underlying Reduced Natural Killer Cell Cytotoxicity with Age. University of Birming-
ham.

Michel, J.J., Griffin, P. and Vallejo, A.N. (2016) Functionally Diverse NK-Like T Cells Are Effectors and Predictors of
Successful Aging. Frontiers in Immunology, 7, Article 530. https://doi.org/10.3389/fimmu.2016.00530

Vallejo, A.N., Hamel Jr, D.L., Mueller, R.G., lves, D.G., Michel, J.J., Boudreau, R.M., et al. (2011) NK-Like T Cells
and Plasma Cytokines, but Not Anti-Viral Serology, Define Immune Fingerprints of Resilience and Mild Disability in

DOI: 10.12677/acm.2026.1641554 2970 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1641554
https://doi.org/10.3389/fcimb.2020.00049
https://doi.org/10.3389/fimmu.2022.830396
https://doi.org/10.3389/fimmu.2016.00616
https://doi.org/10.1111/febs.15770
https://doi.org/10.1038/s41590-021-00927-z
https://doi.org/10.1038/s41577-019-0221-9
https://doi.org/10.1038/s12276-021-00568-0
https://doi.org/10.3389/fimmu.2022.843242
https://doi.org/10.3389/fimmu.2025.1548234
https://doi.org/10.1186/s12979-022-00274-z
https://doi.org/10.3390/ijms24032743
https://doi.org/10.1016/s0047-6374(00)00199-8
https://doi.org/10.1186/s12979-025-00534-8
https://doi.org/10.3390/ijms24065708
https://doi.org/10.1093/jimmun/vkae036
https://doi.org/10.3389/fimmu.2016.00476
https://doi.org/10.1093/gerona/glab140
https://doi.org/10.3390/ijms22189973
https://doi.org/10.3389/fimmu.2016.00530

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Exceptional Aging. PLOS ONE, 6, €26558. https://doi.org/10.1371/journal.pone.0026558

Qi, C. and Liu, Q. (2023) Natural Killer Cells in Aging and Age-Related Diseases. Neurobiology of Disease, 183, Article
106156. https://doi.org/10.1016/j.nbd.2023.106156

Mogilenko, D.A., Shpynov, O., Andhey, P.S., Arthur, L., Swain, A., Esaulova, E., et al. (2021) Comprehensive Profiling
of an Aging Immune System Reveals Clonal GZMK* CD8* T Cells as Conserved Hallmark of Inflammaging. Immunity,
54, 99-115.e12. https://doi.org/10.1016/j.immuni.2020.11.005

Kamroo, A., Kakroudi, M.H., Sarmadian, A.J., Firouzabadi, A., Mousavi, S., Yazdanpanah, N., et al. (2025) Immunose-
nescence and Organoids: Pathophysiology and Therapeutic Opportunities. Immunity & Ageing, 22, Article No. 46.
https://doi.org/10.1186/s12979-025-00530-y

Y852, CD56dimCD57*NK i 78 SR & M IH VTP I 2 b AR AL AT SE[D]: [ L2 A 0], H & F &R,
2025.

REERE, XUEEER, B, B, HBR, &, 0. FHE-o 1T REMABRIESE ML CD56dimCD57
AR R T R A5 [I]. JL TR 3SR (PR 22 i), 2023, 55(6): 975-981.

RN, XK. ARRIANE CD57 Rk FEAR P3G 58 AR PEREAL PE AR A 56 JR B I A 2R M [I]. h AR I R fo g2 AN
A B, 2022, 16(5): 552-553.

Coyle, C. (2022) NK Cell Subsets Define Disease Activity States in Rheumatoid Arthritis. King’s College London.

Aitella, E., Azzellino, G., Cammisuli, B.A., De Benedictis, C., Di Mattia, D., Romano, C., et al. (2026) Immunosenescence
and Allergy: Molecular and Cellular Links between Inflammaging, Neuro-Immune Aging, and Response to Biologic
Therapies. International Journal of Molecular Sciences, 27, Article 1206. https://doi.org/10.3390/ijms27031206

WMz e, e /N it A AR I B A PR B S AR A S5 ¥R 7 I B B BABIARTF 7R [D]: [l =2 Anie 3C]. T
I EEFRF K2, 2025.

FERF. /Nl CD103 A1 CD57 FREH) CD8'T 4 LR TCR 5544 SAHERIRT 5K [D]: [Bit 2401k
3] BB AR R, 2024.

JHT5, FRE, S, AR, 44 CDES EMEINS CDS7*NK 40wt J5 & P B A 7R L I S R [J]. R
ERK 222K, 2018, 43(1): 76-80.

SRR, EEEAR, EEFM, EEE. MIF. CD68 fl CD57 7E Ui i 4 4 () Rk I HL & Y [J]. SRR 2224 (B2 2
Ji%), 2009, 35(6): 1139-1141.

Qiu, Z., Li, Z., Zhang, C., Zhao, Q., Liu, Z., Cheng, Q., et al. (2025) NK Cell Senescence in Cancer: From Molecular
Mechanisms to Therapeutic Opportunities. Aging and Disease, 17, 1002-1033. https://doi.org/10.14336/ad.2025.0053

Lian, J., Yue, Y., Yu, W. and Zhang, Y. (2020) Immunosenescence: A Key Player in Cancer Development. Journal of
Hematology & Oncology, 13, Article No. 151. https://doi.org/10.1186/s13045-020-00986-z

Arellano-Ballestero, H., Zubiak, A., Dally, C., Orchard, K., Alrubayyi, A., Charalambous, X., et al. (2024) Proteomic
and Phenotypic Characteristics of Memory-Like Natural Killer Cells for Cancer Immunotherapy. Journal for Immuno-
Therapy of Cancer, 12, e008717. https://doi.org/10.1136/jitc-2023-008717

Huang, L., Zhang, C., Jiang, A., Lin, A., Zhu, L., Mou, W., et al. (2025) T-Cell Senescence in the Tumor Microenviron-
ment. Cancer Immunology Research, 13, 618-632. https://doi.org/10.1158/2326-6066.cir-24-0894

Yang, H., Liu, D., Qiu, L., Wang, R., Zhang, C., Yu, D., et al. (2025) Reprogramming Cellular Senescence and Aging
Clocks for Advanced Cancer Immunotherapy. Molecular Cancer, 24, Article No. 237.
https://doi.org/10.1186/s12943-025-02459-8

JeEE PENCER, 25 V. 1 BUBE SRR S CD3. CD57 FREA IR R IA R BT D). i sE k&, 2014, 30(2):
105-1009.

Nga, H.T., Nguyen, T.L. and Yi, H. (2024) T-Cell Senescence in Human Metabolic Diseases. Diabetes & Metabolism
Journal, 48, 864-881. https://doi.org/10.4093/dmj.2024.0140

L5, SRR H R T AR 75 IR B YR R0 S AL T FE[D]: [ L2 Aib ], EEK: BEIRERERE,
2024.

#FHILE, BN, ARk, RERZ, NG HINR. SRR EE T E NRELS KL CDST TR S
TPETNRE R IR R[], SERErFHea, 2023, 39(5): 386-390.

Dominguez-del-Castillo, J.J., Alvarez-Heredia, P., Reina-Alfonso, 1., Vallejo-Bermuidez, M., Lopez-Romero, R.,
Moreno-Moreno, J.A., et al. (2025) Divergent Immune Pathways in Coronary Artery Disease and Aortic Stenosis: The

Role of Chronic Inflammation and Senescence. International Journal of Molecular Sciences, 26, Article 5248.
https://doi.org/10.3390/ijms26115248

DOI: 10.12677/acm.2026.1641554 2971 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1641554
https://doi.org/10.1371/journal.pone.0026558
https://doi.org/10.1016/j.nbd.2023.106156
https://doi.org/10.1016/j.immuni.2020.11.005
https://doi.org/10.1186/s12979-025-00530-y
https://doi.org/10.3390/ijms27031206
https://doi.org/10.14336/ad.2025.0053
https://doi.org/10.1186/s13045-020-00986-z
https://doi.org/10.1136/jitc-2023-008717
https://doi.org/10.1158/2326-6066.cir-24-0894
https://doi.org/10.1186/s12943-025-02459-8
https://doi.org/10.4093/dmj.2024.0140
https://doi.org/10.3390/ijms26115248

G, e

[52] Rai, A., Narisawa, M., Li, P., Piao, L., Li, Y., Yang, G, et al. (2020) Adaptive Immune Disorders in Hypertension and
Heart Failure: Focusing on T-Cell Subset Activation and Clinical Implications. Journal of Hypertension, 38, 1878-1889.
https://doi.org/10.1097/hjh.0000000000002456

[53] Vavilova, J.D., Boyko, A.A., Ponomareva, N.V., Fokin, V.F., Fedotova, E.Y., Streltsova, M.A., et al. (2021) Reduced
Immunosenescence of Peripheral Blood T Cells in Parkinson’s Disease with CMV Infection Background. International
Journal of Molecular Sciences, 22, Article 13119. https://doi.org/10.3390/ijms222313119

[54] Maya, J. (2023) Surveying the Metabolic and Dysfunctional Profiles of T Cells and NK Cells in Myalgic Encephalomy-
elitis/Chronic Fatigue Syndrome. International Journal of Molecular Sciences, 24, Article 11937.
https://doi.org/10.3390/ijms241511937

DOI: 10.12677/acm.2026.1641554 2972 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641554
https://doi.org/10.1097/hjh.0000000000002456
https://doi.org/10.3390/ijms222313119
https://doi.org/10.3390/ijms241511937

	CD57的分子特征、在T细胞和NK细胞亚群中的差异化表达与功能、在生理性免疫老化中的意义及其在多种疾病状态下的临床相关性
	摘  要
	关键词
	Molecular Characteristics of CD57, Differential Expression and Functional Profiles across T-Cell and NK-Cell Subsets, Implications in Physiological Immune Aging, and Clinical Correlations in Diverse Disease Contexts
	Abstract
	Keywords
	1. 引言
	2. CD57的分子结构与生物学特征
	3. CD57在T细胞与NK细胞亚群中的差异化表达及功能特性
	3.1. CD57在NK细胞亚群中的表达与功能特性
	3.2. CD57在T细胞亚群中的表达与功能特性
	3.3. CD57在NKT样细胞等其他淋巴细胞亚群中的表达与功能特性

	4. CD57在生理性免疫老化中的生物学意义
	4.1. CD57作为免疫衰老核心标志物的研究基础
	4.2. 年龄与CMV感染对CD57+淋巴细胞的协同调控作用
	4.3. CD57+淋巴细胞在健康衰老与衰老表型中的双向作用

	5. CD57在疾病发生发展中的临床相关性与应用价值
	5.1. 自身免疫性疾病
	5.2. 恶性肿瘤
	5.3. 代谢性疾病
	5.4. 生殖系统相关疾病
	5.5. 心血管系统疾病
	5.6. 神经系统疾病与其他慢性疾病

	6. 总结与展望
	参考文献

