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[ Abstract] Objective To investigate the relationship between serum levels of adenosine deaminase acting on RNA 1
(ADARTI), transmembrane O-mannosyltransferase targeting cadherin 1 (TMTC1), and homocysteine (Hcy) and the degree of
carotid artery stenosis in patients with acute cerebral infarction (ACI), as well as their predictive value for vascular events fol-
lowing anticoagulation. Methods Between July 2022 and July 2025, 108 patients with ACI treated at the Department of
Neurology of the 901st Hospital of the Joint Logistics Support Force of the People’ s Liberation Army were included in the
study (ACI group). Based on the degree of carotid artery stenosis, patients were classified into mild (35 cases), moderate (39
cases), and severe (34 cases) subgroups. According to whether vascular events occurred after anticoagulation, patients were

further divided into an event group (23 cases) and a non-event group (85 cases). A total of 108 individuals undergoing routine
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health check-ups at a hospital were selected as the control group. ROC curve analysis was performed to evaluate the predictive
value of ADARI1, TMTC1 mRNA, and Hcy for vascular events following anticoagulation in ACI patients. The clinical utility
of the combined predictive model was assessed using decision curve analysis (DCA) and clinical impact curve (CIC) analysis.
Results Serum levels of ADAR1, TMTC1 mRNA, and Hcy were significantly higher in the ACI group than in the control
group (¢/P=42.848/<0.001, 48.584/<0.001, 31.975/<0.001). Serum levels of ADAR1, TMTC1 mRNA, and Hcy progressively
increased across the mild, moderate, and severe stenosis subgroups (F/P=32.270/<0.001, 60.602/<0.001, 48.823/<0.001).
Compared with the non-event subgroup, the event subgroup had significantly higher NIHSS scores and elevated levels of ser-
um ADARI1, TMTC1 mRNA, and Hey (#/P=7.024/<0.001, 8.043/<0.001, 7.995/<0.001, 7.879/<0.001). The AUCs for predic-
ting vascular events following anticoagulation in ACI patients using serum ADARI, TMTC1 mRNA, Hcy, and their combina-
tion were 0.804, 0.805, 0.810, and 0.921, respectively. The combined prediction was significantly superior to any single marker
(Z/P=2.207/0.027, 2.268/0.023, 2.108/0.035). When the risk threshold ranged from 0.03 to 0.67, the combined model provided
a higher net benefit rate for predicting vascular events than individual markers. The combined model showed a high degree of
concordance with the actual incidence of vascular events in ACI patients following anticoagulation. Conclusion  Elevated
levels of ADARI, TMTCI mRNA, and Hcy in the serum of ACI patients are closely associated with the severity of carotid

stenosis and the occurrence of vascular events after anticoagulation. Combined measurement of these three markers has predic-
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tive value for post-anticoagulation vascular events in ACI patients.
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I, A FENS B AT IR R PR3, OB A0 R
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(¥) ACI F4 108 BIfE R ACI 41, 5 59 i, % 49 fil; 47

% 45 ~ 76 (65.83£7.27) % ; BMI 18 ~ 26 (22.59 +
2.48) kg/m” . Jy 1 I [ 1A = B i B AR 4G #5108 BV
NC 4,5 55 i, Zc 53 5] ; 4F- 1% 44 ~75(65.17+6.84)
% BMI 19~26(22.76+2.24) kg/m? . 2 AA1ER] AE#S
BMI L%, 22 R TG4 L (P>0.05) , LA n] otk
AHFFTE 23R A5 5 e 18 3 2= b1 2 b (202206008 ) ,
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1.3 WIFEFR5 7k

1.3.1 Iy ADAR1L Hey ZKFREI . T 8 F IR T AT (i
JofE R B ARG X4 H R A s I N KL 5l 500 1K
L IMVE T - 80°C PR 7. >R H] ELISA ¥ £ W 1 7
ADARIL (iR 7 & W A L g 3 B bt 4 A\l RS
AB303752) \Hey (i 0 & 9 A AL L A w15
CSB-E13814h) /K, {#i Fi] iMark W2 Wit bR AY ( 56 [
BIO-RAD {F15R 23 8]) K 450 nm &b WG R | AR H bk v
HHZE E ADART Hey FYFRIRUEE

1.3.2  TMTC1 mRNA £l & H RT-qPCR % £ I
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TMTC1 mRNA FKik/KF- o R Trizol 1205 (Jb 5 E 4%
8] B 15596018 ) FEELEL RNA |, B-600 # il 1 736
JCEETE( BHETTHT A R ) PEAG e BE RN ARE 5 4 14 5
RNA #1750 5% 5% A cDNA | B FH 3226 6 € B PCR
A HERTRR cDNA (5 [ 35 Uit 3% R 8K e 4R 1A, 15
KK4600) ., TMTC1 mRNA I ¥iF 51 % 5°-CTGTCT-
TCAAGAATCGTGGACTT-3", N5 4#) 5’ -CCGCCT-
CAGTATGAATAGGATGT-3" ; 12 GADPH L% 51 ¥
5’ -CTCCATCCTGGCCTCGCTGT-3", T #F 5l ¥ 5°-
GCTGTCACCTTCACCGTTCC-3" , [ i &1 (3t 40 4>
HEFF) :95°C 1 min,95°C 30 s,56°C 30 s,72°C 20 s,
AMEARTE S 3K, BOE, R 222 A TMTCL
mRNA AJAHX RN &,
1.3.3 33 bikope 7= 72 52 0 < o FH 8807 1l A8 3 54X
(#45 FD20, fif 2% Philips 23 7 ) X & 4T CTA K
A IFARIELE o MR E 35 ) (e ZE TR E <30%)
J¥ 39 i (A AR 30% ~69% ) (FE 34 5] (B A T
JE=70%) """,
1.3.4  BUlEis i A8 FH P4, . ACT B35 1 B s Bl DT
6 ™ CRAMAE RIS T2 B A WA T 0, Pt
Ji MLAE A A S A 4 A A T A AR B/ e ot A A 4
S B PR SE REIRTE B A RAET Y MR R
PUBE S S5 A LR AR oy e A2 23 151
SR KA 85 i,
1.4 Gl R SPSS 27.0 U St ik 140
TR, THECTORE LA S50 1 LY (%) o, 4]
BRI X2 R FF A A A BT TR DA x+s
7,2 AR USRS FEAS ¢ K, 22 4 1] Bk H
F k% ; R ROC 14k 53 #T ADAR1, TMTC1 mRNA |
Hey X ACI JBE Bl I & A IS 14 4 0% T 411 41
YL 243 HT ( DCA) AN R 5 M il 2% ( C1C) /A ik &
TN AR AL I R SE M, P<0.05 R 22 A it
2 & B
2.1 2 417 ADAR] , TMTC1 mRNA  Hey 7K L3¢
ACI 4113 ADARI  TMTC1 mRNA Hey 7KF3 5T
NC 4, ZRA G2 L (P<0.01) , L& 1,
2.2 NI SN ik sk A5 FE EE ACT K ILYE ADARIT
TMTC1 mRNA Hey /K- Hud Bl & 90 sh Jikopk 745 72
BTN | ACI ## 13% ADAR1 TMTCI mRNA Hey 7K
KR TR, 2RI A G4 L (P<0.01) L3 2,
2.3 2 WG IR TR A UM ADART, TMTC1 mRNA |
Hey /KE0H: &R WEZH NIHSS 343 M 1% ADARI .
TMTC1 mRNA Hey 7KV-3478 T AR & 4L (P<0.01)

2 P 2H HoA IR PR BT R L8, 22 5+ A TR Ge v 22 3 L (P>
0.05), L% 3,
F1 NCHY5 ACI 417 ADAR1  TMTC1 mRNA  Hey /K Eb
B (axs)
Tab.1 Comparison of serum ADAR1, TMTCI mRNA and Hcy
levels between the NC group and the ACI group

4 5 )%  ADAR1(ng/L) TMTC1 mRNA Hecy( wmol/L)
NC 241 108 74.41+10.26 1.05+0.13 10.141.37
ACI 41 108 196.24+27.71 3.42+0.49 20.85+3.20
{1 42.848 48.584 31.975
P1E <0.001 <0.001 <0.001

®2 AFETEKFEAEFLE ACLEH (M7E ADART TMTC1 mR-

NA Hey KA (x2s)
Tab.2  Comparison of serum ADAR1, TMTCI mRNA and Hcy
levels in ACI patients with varying degrees of carotid

artery stenosis

AT )%t  ADAR1(ng/L) TMTCl mRNA Hecy( pwmol/L)
R 35 171.58+27.32  2.81+0.47 17.65£3.11
i 39 193.36+27.72  3.57+0.49 20.01+3.24
GilEy 34 224.92+28.11 4.11£0.52 25.113.26
F g 32.270 60.602 48.823
P1H <0.001 <0.001 <0.001

R3 ORKAEWLA S KA W4 ACT & I IR 78Rk K i i
ADAR1,TMTC1 mRNA  Hey 7K HL#5

Tab.3  Comparison of clinical data and serum ADAR1, TMTC1
mRNA and Hcey levels between patients in the event sub-
group and in the non-event subgroup

I pry—
5 s 2 Cr

(%) ] 0.042 0.837

% 46(54.12) 13(56.52)
E's 39(45.88) 10(43.48)

AR (Rts, %) 65.58+7.18  66.74+7.59  0.679 0.499

BMI( z+s,kg/m?) 22.58+2.47  22.61+2.53  0.051 0.959

WA S [ (%) ] 18(21.18) 6(26.09) 0253 0.615

RIS (%) ] 15(17.65) 7(30.43) 1.122 0.290

WEPRIFE B (%) ] 12(14.12) 6(26.09) 1.105 0.293

= LR (%) ] 29(34.12) 10(43.48) 0.687 0.407

T %) ] 31(36.47)  11(47.83)  0.982 0.322

R IE [ 9% ) ] 36(42.35)  13(56.52) 1.466  0.226

AR B(%) ] 1.957 0.376

R 29(34.12) 6(26.09)
e 32(37.65) 7(30.43)
R 24(28.23)  10(43.48)

KIREABENTE] (2£s,h)  5.74+1.29 6.22+1.53  1.520 0.131

NIHSS P43 (2+s,57) 8.14x1.19  10.28+1.64  7.024 <0.001

BLEERIFP AL B (%) ] 0.327 0.567

PR 50(58.82) 12(52.17)
B IR EE 2 35(41.18) 11(47.83)

ADARI1(x#s,ng/L)
TMTCI mRNA (&+s)
Hey(x+s, wmol/L)

185.04+26.17 237.65+33.42 8.043 <0.001
3.22+0.46 4.15£0.61  7.995 <0.001
19.58+3.06 25.53£3.74  7.879 <0.001
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2.4 ADARI.TMTC1 mRNA Hey %} ACI ## Bkt
KA LA PR R TO(E 27 ADARIT
TMTC1 mRNA  Hey ZAKCFH ACT & rit s & A i
BEFAR ROC M4, IFIHR M4 T (AUC) , 4
/R L% ADART, TMTC1 mRNA  Hey 7K-F 5l K
SHBA TN ACT 83 PUEE 5 A& AR i A M F AR
AUC 435} 0.804 .0.805 .0.810.,0.921 , = B4 Fit |
BREM T 80— F8 b5 W ( Z/P = 2.207/0.027 ,2.268/
0.023.2.108/0.035) , WL 4 FIE 1,

%4 I3 ADARI TMTC1 mRNA Hey Xt ACI B # B & 2E
N7 P A T A1 1

Tab.4  Comparison of the predictive value of serum ADARI,
TMTC1 mRNA and Hey for vascular events following an-
ticoagulation in patients with ACI

o - e e T
& A5 WU AUC 95%CT THURRIE FESHIE b

ADARI1 208.08 ng/L.  0.804 0.716~0.874 0.696 0.824 0.520

TMTC1 mRNA  3.45 0.805 0.718~0.875 0.783 0.729 0.512

Hey 24.05 pmol/L 0.810 0.723~0.879 0.652 0.859 0.511

—HBRE 0.921 0.853~0.964 0.870 0.906 0.776

B 1 IfiE ADARL TMTC1 mRNA Hey /KF-Hl ACI 8 &Pk
Je B A PESAE Y ROC 12k

Fig.1 ROC curve for serum ADAR1, TMTC1 mRNA and Hey in

predicting vascular events following anticoagulation in pa-

tients with ACI

2.5 L7 ADAR1,TMTC1 mRNA  Hey P ) 45 54 if
ACT BFEPUEBEIG & A T 1 04 PR 38 R 23 B

DCA & 45 R Bor, 4 W | E /T 0 ~0.76 K,
ADAR1 . TMTC1 mRNA Hey B¢EA 5 ] 4545 B 5 1E 7]
s R, Y XU B E A 0.03 ~0.67 B, B A B AL T
W ACT FBREPUBE J5 A& A i PE AR i vl 2 R o T

ADAR1 TMTC1 mRNA Hey B350 | ULl 2,

B2 IfiiH ADARI TMTC1 mRNA Hey SR DCA ik
Fig.2 DCA curve for the predictive model of serum ADARI,
TMTC1 mRNA and Hey

2.6 Ifl% ADAR1 TMTC1 mRNA  Hey B4 58 PEAY
ACI SBFEYUREIG & A A ) L PR AT 6 R 00T
CIC fhee 2t R R, MLy ADARL, TMTC1 mRNA  Hcey
BRERIARIPEAL ACT BB PUBES & A A8 Ve 1 ey
IR 151185 5 S B 150 ELA A B AT 6 8 LI 3

B3 Ifil.i ADAR1 TMTCI mRNA  Hey Bt -4 I8 80 fY CIC
ii1E59

Fig.3 CIC curve for the combined predictive model of serum

ADARI, TMTC1 mRNA and Hey

3 4t it

ADAR1 E—Fh RNA gl , 771 57 f#E {6 dsRNA
BIRRT - LFF B U 1, 5 B B T I I 4 g v 35k
Z 5555 RNA Jall, PR 2o fads 28 fl ] 2%
RS RGP WOE  FE SR 22 R G vh HoAA AR
M B R B, A AR AT /N AR R ADART 5L 5
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FEIK I 0T 38 3 S AR R K RN A 28 e M R i
PRI T I AR SE IS I AL S AR AT
G R 5 NC 4H o4, ACT ZH 175 ADAR1 /KT
15, FLIE 200 3 ik ke 78 2 2 3 i 32 20 =, 55 Zhang
2041 0 ADART 3k 3 230 AT A1 08 A 50 k1 UL 4 i
AR LA A IR 15 0 R R I 9 4 SR AN AT
M3 2235 ADARY 3 1 A% Rl B o5 2 2 e s A 1 (1)
A-to-1 RNA i, 755 IS PN B2 40 M 2 M I 7, st )
KSR REREAL BERR ) AR IR KB, SR & AR WA
B, R AW AN ADARL /KETHE, H ROC HhZk4h R
W, M35 ADART HUll ACT 8 & Bt & A i v
FAEH AUC 5 0.804, #2718 HLHAT — & 1y T 2% e .
D ADART W] 3 3 175 5 0l EE A | AR R S AL
il , 25 Mg S0 kA AV g R A
o R 00 R P TR

TMTC1 1 —Fhobl B 5 B il , 2 55 79 J5T I 405 4t
A YN E Al R N SR AL, 7R 2 R
SR T AR S E AT . Armstrong 457 iF 5T R
B, TMTC1 &R 3% 38 5 & il i 9 & i 456 8 %% DT AH G
eI TMTC1 AIRES 5 ACT & LG ot 7. 454
IR 453 ACT 43 TMTC1 mRNA /KF55F NC 41,
H ke ss & > b SR % £ TMTC1 5 5izh
k7 it Jre BAT Gl i — 20 o i B, R AR AT I
1H TMTC1 mRNA 7KF-5& TR ZA WA, #2785 TMTCL
AT B8 S HUEE I A 35 A — e ORI, AL n]
REFE TR /KF TMTC1 ] {2 38 11 Sops 34k, 1M 5 3 2
i Rk NI A SR BN AN PR GV A IR S e AP S
HEPRT, Fe G ACT B S0 B ko A A A 1 A
AR, ROC 245 @R, ML TMTCL B
I ACT BB & DB Ja & b g PEH R AUC H
0.805 , X L4514 = A B A — 2 i T &L e, A B T 1ifs
PR HA T A FTEAL

Hey J& T3 it & FER , 2 I8 0 1) 31 2L 15 J
P, BB A R N N B D e R A L LA
T B kR RERE AL S > AT 2 TOBEIRIG
M7 Hey 182335 5 81 3h ik B B A e e vh s YA 5%, H.
HA BRI BaLaE ™ . AR5 LR ses, B
IM3% Hey 7K F-Bifi 550 s ok e 2 7™ 2 A B8 484 oo 8 (0
JE SRR SEREE ), A0 H AT BEJE K Hey B A F 30
AR RNA ZE 300 590 38005 STAT1-5//)F RNA-219a-2-
3p/TEA ZEFI5E 55 N 1 155 18 8%, 412 2 36 7K 40 it
TE 5 g & AR, Tt s Bk ok RE s AL BESROE B, 5 35030
Sk N E > TSR W, Hey T 2 5 3h ik
SR RERE AL B Ak & S M I AL R FE R R AR

AR L, A4 ACT B L Hey K
FAR KA AL, HEM Hey BT BB 1 38 in i /N i) 285 B
P, T i LR 5 8 B, Al PR i — £F 5 1, de 2438 in
AT AU | SE T -5 0 Bk VA 7 I S P R kA
YIRS gE— 22 ROC 2k &3, M Hey
T ACT BB BUEE S & A A PE S R AUC N
0.810, 3k AT 75 Ay lfe A F00 0651k S 2 ) A= 6 e

BT BRTFIT 45 R, AR WE ST A B I ¥ ADARI
TMTC1 Hey BCA T ACT 35 Pk A & A 1 1k 3
PR 25 5 R A AL AL Y AUC 4 0.921, B
BT ADAR1 , TMTC1  Hey BA2MAG I  HSURE 45
SRR IR R 0.870.,0.906 , $2 78 B AR RUFEAE T[]
HER . E— 240 DCA il £k & 30, XU 190 41 7
0.03~0.67 B, AR T ACT 8 35 Pt ik & A= 1
EYERFAF LS R = T ADART TMTCI mRNA  Hey
BARAS  5 CIC il 8 43 BTt 7%, 1L 35 ADAR1, TMTC1
mRNA Hey BEA BRI ACT & PLEE)R & A4 L4 1
F A SEBRE 0ELA 3 A AR SRR I R T AR R
TGI8 bR 2h S LAl 1A L 7% ADAR1 TMTC1 Hey
FIRK-, PN ACT BF Pt e & A A8 P S
PR RS , A 1) B ) il 7 127 A, DA T o4 AU ot A7
PR AR, BRI, LA ADARL  TMTC1 Hey S¥Hi5ES
IR 54 04 43 F LR A5 5 JE Bl BIF 5% E 4T R ) A
AT
4 i

25 FATIR  ACL B3 117 ADART  TMTC1 mRNA |
Hey /KFTt s, S8 kg ss ™ s f2 B Hude s 5 1k
FOEEm UM, 546, M ADARL, TMTC1 mRNA
Hey BEARMXT ACT SR PLBES MW FE A —2
FIFEANE . ASBFFE W AR AE — o BN R Z AL, dn Tl )5
ST AREAS i 25 BRSO, AR TR T RTINLYE ADART
TMTC1 Hey /K-, AKX ETT R RAEAS 2 ol Bk
G WS, AT SN MM AR , ARSI AR B o7 45 S i) o

P FnfE e vk
FIZE ST A VE 5 W JC A 25 s
1EE REk =R

RO TR, SR R I SRS AT i oA L B
BHE LRI Bln b ; 3 75 ST i, Seit 2 A 3
SRR AR I SCIB R X 4R | X A SRR AT S R R
BHE S
S 3k
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