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Abstract

Objective: The identification of predictive biomarkers and molecular mechanisms underlying postop-
erative recurrence in lung cancer is pivotal for advancing precision medicine. CD3EAP (CD3e mole-
cule, epsilon associated protein), located at chromosome 19q13.3, has been implicated in lung cancer
susceptibility. This study aimed to establish a combined predictive model incorporating CD3EAP ex-
pression for recurrence-free survival (RFS) in lung adenocarcinoma (LUAD). Methods: A retrospective
cohort of 152 LUAD patients diagnosed at the Affiliated Hospital of Qingdao University (January
2022~December 2022) was analyzed. Clinicopathological data, postoperative follow-up records, and
CD3EAP expression levels (quantified via sequencing of tumor tissues) were collected. Patients were
stratified into high- and low-CD3EAP expression groups. Kaplan-Meier analysis with log-rank testing
was employed for survival comparison. Cox regression identified independent prognostic factors, and
a nomogram integrating CD3EAP expression, smoking history, and pathological stage (=Ib) was con-
structed. Model performance was validated via calibration curves and ROC analysis. Results: CD3EAP
expression correlated significantly with gender (P = 0.018) and smoking history (P = 0.030). Kaplan-
Meier analysis demonstrated superior 3-year RFS in the low-CD3EAP group (89.1% vs. 74.0%, P =
0.007). Multivariate analysis showed that high expression of CD3EAP, smoking history and patholog-
ical stage = Ib or above were independent prognostic factors for poor RFS. Using the results of multi-
variate analysis, a nomogram prognostic model including CD3EAP expression, smoking history, and
pathological stage was constructed. The prognostic model predicts that the C-index of 33-month RFS
is 0.80. The ROC curve further made showed that the area under the curve (AUC) predicted by CD3EAP
alone was 0.639, and the area under the curve (AUC) predicted jointly was 0.773. The diagnostic value
of the joint prediction model was high. Conclusion: High expression of CD3EAP, smoking history and
pathological stage = Ib or above are significant prognostic factors for poor RFS. The prognostic model
including CD3EAP expression, smoking history and pathological stage can effectively predict the prog-
nosis and recurrence of patients.
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1. 5|8

iR R it A2 H AT A R H ILA A 2 —, 2 BRI AE SR T 1) = B ] #2495 GLOBOCAN 2022
B, 2022 FABOHRIMERGIL 248 FifFl, HERESAN 12.4%, FETWG] 181.7 FiBI[1], HfillE
(LUAD)je He = Z2RM, (5208 50% [2]. ARG ETHEALETE L CT)id i)z kM, 13 LUAD
Mok R KRS = [3]. (EAEENE, 5 UAmEHEHEL, 1 REAR G ERmEREZE, K55 F52K
LY 10~30%, AJG 2 FIHEAE % (Disease-Free Survival DFS)Z] 70~80%. i A 5 & & f& gomi i K
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HHAEAF I AZ 0o 1) A0, 1T B R R Y0 J s 26 42 RO F 9 D A T 52 LB A3t 138 7 1 4]

CD3EAP (CD3e Molecule-Associated Protein){E AL T 19q13.3 Ytk 5y X Ik 124 K], K5 DNA
15 ARIGTE S o5 A (1 B V) SGT, 3 A R M oA it dee 19U T 9 [ #4551 CD3EAP 5 ERCC1 %
RIFERE A2 EA7AE 3'UTR XIS, I L A2 52 ERVIREE (NER)EHE, X 2 375 1875 2 1) DNA
TR CEAEH6]. BHFiERY], CD3EAP mifiiss W3] ERCC1 RIL, B FEEEH A AT
PRI A KU A = [ 7] MEAk, CD3EAP EN RNA REH 1 AL, v feif s S =2 bR A & s
[ ALK S GE RE T« AR FE N, CD3EAP FITEY 19q13.3 XIgisi & 2 2510 5 1t o Sl ve A O, 4%
TR BE R Y ) AR il RS B 2.1 £, HABE eI 2 R SR G & RAFAETETEIHK[8]

SR, DA 0T 2 AT CD3EAP fEfit KA IIER, X HAR ARG E R AL R 5 R = AT
RIWARIE . L, IRAENT CD3EAP fEEF HL I RIAEA, FEAE KRGS Z gt ik, ET
I, A FCIEIS ThRENLHI S I RIS UEAHZS &, & UCK CD3EAP 427 i AR 5 2k (A ST R -1, [A]
ISR RRTR . DMER R KA TR 7, A MR G & B A A 1 B .

2. BRERE
2.1. AR SEARFYE

TEHY 2022 4F 1 %2 2022 4F 12 HAET 8K 8 R e i m Be X AR 152 614522 F R YIBRIAETT, IF
LR HHI2 N LUAD W R A SO R WER B I, A i AR T8 J0 H At e o 52
ARHEGTARFESZ ML ST IBTT SO BaYT, REAREATHNIGIT . BA 5EBE MG R B AR J5 BE VT 5Tk
AR LE CA B E O R flt, b5y QYFYW2LL29756, FiA i M 5 g kntis A = 0145
FBRERES. B EE. 1128 R 5507 R 3 AN AR R E AT — IkBE DT, #UbR R 2024 4F 12
H 31 H, ALV E Y 30 AN A o LTEE KA A7 (Recurrence-Free Survival, RFS) N - EHF 71 2% £ . RFS
JE SUN A G 225 KA

2.2. WMFFE

WS B I A2 . X REARHT T B], VRS R A AmoyDx FI & AP DNA/RNA. 437l
@ DNA A B AR 7 S ZE AR M cDNA S . DNA FEAZ RIS 200~250 bp FrBUG, 183
FEfil s R EEAT KRB . A BN, BB KUY 1 . RNA FEARYE Agilent 2100 4950 BT 4%
RGMTFH) DV200 {HfE 95°CH# T BACKT R, BEJS (A E M RNA SR G &R0 @ T i i . HAb
RNA & BRSO . SR IR A R A 4% )5, 17E Illumina NovaSeq 6000 74 FEAT I . Il
F7 EHE AT 3 A B E R R AR AL B
2.3. NEIBEEIZIE 947 CD3EAP 7E LUAD FRIFRIERIGHRE X

&% Kaplan-Meier Plotter (http://kmplot.com/analysis/index.php) &4 2 o I 3k & T 5 o5 Start KM plotter
for lung cancer” FR1SE4H ALK Fk 4, 7F Gene symbol Abi%#% CD3EAP, & 31E47 T AT I ) i i
b B, A3 AN A AL BRI A A 2k

2.4. GHES R

I RT3 B A B FH SPSS26.0 Gt B A AT 04T, tHEBTRILA n (%)% 7R, 2 Ki5e 50 # CD3EAP Xik
5 I PR BRASFAE I AH G ME, Kaplan-Meier A7 -2 0T /5, Log-rank R 40 AR 726 %2 5%, cox ELfFl
A [ U1 4 A FH T PPA T XSS ERT 2 o R FH 22 R 3R 40 o R 8 S JXUI: [R] 36 3 37, Nomogram T3 #5228 T
TR 3 4F RFS. 38 R vk i 4 A8 S50 BA A rh g AT AR (1) Y RS0 IE . 2] 52 LAERHIE(ROC) H1 26 JF
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T2 T IHA(AUC) V-l CD3EAP i Jifi i £8 2 Jii 5 i Tl (5 - K Kaplan-Meier Plotter £04 2 7
Hr LUAD 1 CD3EAP FKik K 5HE KR, LLP<0.05 HERAGIE L.

3. &R
3.1. CD3EAP FRiZE 5 NSCLC IISKRFEHEX SN LR

NEGARAS AT A BEE R, B 152 Bt s 2% CD3EAP Rk &AL H(TPM = 19.87),
CD3EAP Fikm T80T A 50 76 Bl B H N ERIELH, CDIEAP Rk KT H A 76 FlEE N
RFIAA, A IF LA B SRR ERE R 45003 1|, CD3EAP B:FHFIAK 5 EEHPE
(P2 =5.630,P=0.018) ALK 5 (> = 4.738, P = 0.030)MFTE W E MM, T 5HR . MR R/ B 1.
RGBS E . FARAGT R FRLBZRZR LK P >0.05).

Table 1. Relationship between CD3EAP expression and clinicopathological characteristics of patients

%% 1. CD3EAP RiIx5 B EIRKRFRIBEFHER X R

oz
FHIE el RFRIEL L (n = 76) FRIEH (= 76) P P
N(%) N (%)
<60 % 36 (47.37) 38 (50.00)
o
>60 % 40 (52.63) 38 (50.00) 0.105  0.746
r 56 (73.68 42 (55.26
P51 ( : ( )
5 20 (26.32) 34 (44.74) 5.630  0.018
<2cm 64 (84.21) 62 (81.58)
iR NN
>2 cm 12 (15.79) 14 (18.42) 0.186  0.667
Ia 60 (78.95) 54 (71.05)
a4 1A
>Ib 16 (21.05) 22 (28.95) 1263 0.261
¥ 61 (80.26) 49 (64.47)
DGR
H 15 (19.74) 27 (35.53) 4738 0.030
RIEAER <5 K 46 (60.53) 47 (61.84)
B} [ >5 K 30 (39.47) 29 (38.16) 0.028  0.868
7 30 (39.47) 35 (46.05)
FARAEE
H 46 (60.53) 41 (53.95) 0.672 0412
) Jitin-H g 29 (38.16) 28 (36.84)
FARIA
S 1B 47 (61.84) 48 (63.16) 0.028  0.867
H 6 (7.89 4(5.26
el 759 (520
T 70 (92.11) 72 (94.74) 0428 0513

3.2. CD3EAP RIZKFESBEFEELNXFR

ARV RN, 152 FINAEH PG 28U 7ok, PALRE U TE N 30 4N H . Kaplan-Meier
NN BARARG 3 ELERKFEFF CDIEAP HRIEZHA 74.0%, CD3EAP KI5 4 89.1%, CD3EAP
REBEBRLE RKEGREE T TEEEH, ZRA5%E (P =0.007) (ALE 1).
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Figure 1. RFS of different CD3EAP expression groups
1. [E] CD3EAP Ri&E 540K RFS

3.3. LUAD R & ¥ RFS VB EE COX BASH

Gy BT & Im PR BE SRR S RFS MU0 R, S5 7R IR K/ (P =0.008). CD3EAP FEik & (P=0.013).
JREL S HI(P=0.001) WRMH S (P =0.006)iX VU4 [FF 5 NSCLC ## 1) RFS A%, MtEHI(P=0.253). Fi
(P=0.993). RJG{ERETE(P=0.790). FARAEP=0.361). FARITH(P=0.934). K (P=0.335)5 LUAD
BH RFS LR 2).

Table 2. Univariate cox regression analysis of prognosis in patients with lung adenocarcinoma

2. FRREBRETREERER cox @IS

I PR BRAFAE HR HR (95% CI) P fH
SIS (=60 %) 0.997 0.487~2.039 0.993
TESI (L) 1.524 0.740~3.139 0.253
JHIR K /N2 em) 2.801 1.309~5.991 0.008
CD3EEAP FIAE () 2.682 1.228~5.859 0.013
AL &L L) 3.350 1.627~6.897 0.001
RS2 CF) 2.741 1.336~5.622 0.006

P NELEH NI EESIPN) 0.904 0.430~1.900 0.790
FARALE (L)l 1.396 0.682~2.856 0.361
FARI7 - DIBR) 0.969 0.461~2.037 0.934
A 1.800 0.545~5.941 0.335

34.NSCLC R R EBEFEMRZEAEST

W LR R R AT A KBS TR AR AN cox [RIARERY 22 R 3R 700 . SRR B4 0 Ib & DL B(P
=0.036). AWMAS(P = 0.028). CD3EAP = 3KIA(P = 0.042)/2 50 LUAD A J& B35 PG A K A7 & K
IR (L 3).

DOI: 10.12677/acm.2025.1561712 169 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1561712

Table 3. Multivariate cox regression analysis of prognosis in patients with lung adenocarcinoma

3. FRERETREZEER cox @S

e R B ARG AE HR HR (95% CI) P&
JifEE K /N2 em) 1.993 0.844~4.710 0.116
W S R 2.266 1.091~4.707 0.028
CD3EAP Kk &(H#RiX) 2.288 1.030~5.086 0.042
FEL AL K LA L) 2.393 1.058~5.413 0.036
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Figure 2. Nomgram of 33-month RFS of patients after LUAD
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Figure 3. Calibration curve in the validation cohort
3. BIERAFI P R E R E
DOI: 10.12677/acm.2025.1561712 170 IV PRI 24 53


https://doi.org/10.12677/acm.2025.1561712

R 5

FH COX ZHE LR, B LUAD BFAREHEEKEA, R EE T CD3EAP FikfE.
WK S SRS BN TS A o ARt G TS A 2 v 5 XU DR 35 B TS A B, AR iR Nomogram
B 3 4F RFS #EAT T, BPE 57 Nomogram MR AL(LIE] 2). X #2571 Nomogram FHUMINAR AL HEAT P 36
Bk Bkt 4 T3 Nomogram FoliAs A i) il — ik (0 K 3). 1% K B Nomogram T IR fr) Fit il
B 5 SEFRAME A R —8E. 33 N H I RFS C-Ha%0M 0.80, HL AR 150 IE R .

3.6. 4%l ROC phsk

M IR iy b S XU R 25, SR CD3EAP ik & B i (model 1) BA A2 CD3EAP. WM 52
953 B4 B & TN T (model2) J5 #EAT 43T . 45 R B 78 CD3EAP FR TN A4 fh 28 T AN (AUC) N 0.639, Bk
AT 2 R I AYAUC) A 0.773,  BRE TR TS Wi 8 B s O 1 4) .

Statistical comparison

o |
[ee]
g
© _|
o
2
2
‘B
c
o)
(72}
<
o
N
A
= Model 1
o
e —— Model 2
T T T T T T
0.0 0.2 04 0.6 0.8 1.0

1 - Specificity
7E: Model 1: CD3EAP RIEEHINTMN; Model 2: BEA TN .

Figure 4. ROC chart obtained according to the above model
B 4. RIE LRERIFEIH ROC

4. g
P 2 38 ] D % A Bk JHRI T T 11 0 B IR, LR A s 5 b 5 P 355 5 R 3 [ B 0 485 SR [9]
WA R IR 2, SAHe . SRR S R B T RSO S, 2 BT KU 9], S

FL I i e BB v PR SLBUAR VA HE VIR, (B ARG 5 4R KR AR 20%~40% [10]. fE5c 5 K il
BRI B RN R s, (EAAAE R R IR Y B, TSR IE 10.7%HBUE Kk, TR s B
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DNA B E S FEEAHDE, (MM ALREA R [11]. ITER, VAR EDIIRER SO,
W1 EGFR RAPIRE B BA A (OS)M G, HIFIERE R AEAASARFS) MM TGN K F; CAR (C RME
A5 AR A A B R A AR G Z R MM AR, (AL A B[10]. B, FFRES IR
R ERFE S 2 AR ED I 2 R TIEE AL, S-TAS e RO i fa 5 R N 2 SR EL [ 12]

CD3EAP # KA T 4efafk 19q13.3 X4, 5 ERCC1. PPPIRI3L ZHH L ESHEFHIL, 25 DNA
TE5E . RNA G T s M Tl g (5], EMERAT R ZI i, CD3EAP 1s967591G > A
22 A5 AIE S AT PR AR WSO £ 1 NSCLC R 130 SR B 7E —EFEE AR 1 A 72 b W 4 s 7 v ) T
30 72 57 (P <0.05). Jetiufk 19q13.3 X3k RAT ZE K AR, DL AR5 CD3EAP AR s, H44 /53
JiiE RS A G, A T 5 I XU EEIE 9.5 (95% CI: 2.21~40.79), HER1ZIX 453 A m] BE7E Ik 3 AH I
it B A E [ 14]. Z AT 25 TR 2 MM dERA &, MR 285 IR RIA R R
FAENBERIRIE[15]. BEAbh, EAFAER X 53 5K SEAF SRS | e = 6ot B ot A 5 52 % (0 Sk
PRSI 16]. SASHEFEIRTT T CD3EAP ik &t e A it e 26 2 5 % % 1 s L I R 2 S

CD3EAP w] feidid 2 WLV R IR B i s 2 k. He—, JlId 0% PIBK/AKT/mTOR 8 #% 175 5 H Wk,
YRR R 4E A S 7EE, H ., B CDK2. Cyclin A2/B1 2540 i 1K 1, b S/G2-M HAERE, {2
HEHEYE . [FIE, CD3EAP it ATR-CHEKI 15 543 5% DNA $ifh 122 6871, 5 ERCCI HhIEI AT
2. {EHIEHOAEEH, CD3EAP W AEMITYHFE IL-2 KX if$E PD-L1 KIEHMH] T 4R PG ik, feit i
eIk, AL, FOEAR AR R KRV AL YIRS TS AN R WA .

AT UK CD3EAP ik = Al i AR J5 SR TR, FFUESE I SR E 1. TR L A
TRIMAME, &I CD3EAP =ik B3 HE &K A 21, H ROC M2 T AR (AUC) RS B8 rh 42
% 0.763, REAEAFFiHEN, CD3EAP it ik i I B Wil B e ik IR A A7 [ 17],  ABE LRI R JZ
BE—ESE T, X — RIS HE TR 55 5 A AR S5 I U S B R T I e e R AR TR T AT
TR ZYEERE G b, T T AR G BRI T (1 JR PR . WA sk 5 CD3EAP HIAC HAE R, HEiR
& 1] BRI R W B AR B AR R A, KON AR AU R - RS AR T e S 18], LAk,
CD3EAP 5 ERCC1 HHLRIEHR AR, TR T Rk 19q13.3 X1 2 5K panel 7] Ge it — 41l
MELBE[19]0 ZF FAIAFAEXS T CD3EAP KA &/ HAEUE 77 IR IAE, AT 7T b i Z 5%
i DRI Mt TS 5 T A B v DA A L ) 7, L FORAEIG IR 5 T o T w67 250 ) e 45 e i £ A 2H 4
0B R 2 e (=R AL P SISy e 0B 7 WP S K i b 22 18

EAFEENE, CD3EAP 584726 Z Gk, $oR 0 mT REia i SeRE B DK 3l A 152 K [20] —FfmT
REfFIfif e & : CD3EAP i#id 4% RNA KA MG L, (R EY) G, I R A A 5] . X el
il S5 W B R A () R 52 R RIS T v PR A P 2 it 211

2% LATiR, CD3EAP £ LUAD 2 ifmail 5 Bk, AR st B8 A 0. AR 4L 23 iAE T
FRIBIKPRA G E R fER R R 2 —, HEECN LUAD R TS AL 2 T AR &M

REHEMAERE

AT B R ARG Cl 5 K F B A BEAC PR D & B s A L HECC 5 QYFYW2LL29756).
i R AR I (R E ) Rk plii r. Ziln g aidinE o aL B mERE 1.

B
B 25 TS B BT RPGE. BoGES S TR EEE S Ira s
B B2 I RS R K%, B PAEAER 28R .
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