CN 43-1262/R " [ shikafifb 24 7 2022 456 30 555 11 ] 955

ASCGIH: FES, & 5, B ALURAEE D SR SRS AT IR 2 A S S O NUBSE R AR OGTEL ) . P Sh kA
ek, 2022, 30(11) 955 960.  DOI: 10.20039/j. cnki. 1007-3949.2022. 11. 006.

[XEHES]  1007-3949(2022)30-11-0955-06 - IRRAFE -

ﬂ«/\ Elﬁ& D .Bljj% }I]$‘Vﬁ:ﬁ5l§au\ HE_%
APk ILRE BRI AH G PR

AEE', BT, 8K
(1L AXFFEESFR, LA EFET 250001;2. FF EFHEMEER, L AL FT T 272029,
/;]?E%F}D lllif/é/)l??i;272029)

[ ZE] [HW] RKTARZaBDAABIH T A LHEHR AR ERCPIRRH AR, [HX] £A
g5 -3 B 50 7 ik, %F 357 B Btk LA 58 B B Ae 347 Bl BA B AR E OB D AR B FRA RSB R N
VB AR KRB AE, &4 B HEARNFE WG FF A GenBank b & RARKT 69 B AL HBR % AL 5 G
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[ ABSTRACT] Aim To investigate the relationship between single nucleotide polymorphism (SNP) of Cathepsin D
(CTSD) gene promoter and acute myocardial infarction (AMI) and its related risk factors. Methods The CTSD gene
promoters of 357 AMI patients and 347 control population were amplified and sequenced by polymerase chain reaction in
case-control study, combined with the sequence and comparison of DNA sequencing, SNP was searched in NCBI database
for data statistics and analysis.  After using the Hardy Weinberg balance test, the x* test and ¢ test were used for correla-
tion analysis.  Logistic regression was used to analyze the association of multiple risk factors and two SNP loci with suscep-
tibility to AMI.  Linkage unbalance and haplotype analysis were performed using Haploview4. 2 software and SHEsis online
software. TRANSFAC database was used to predict the binding sites of transcription factors that may be affected by SNP.

Results  Logistic regression analysis showed that age increase, smoking history, hypertension history and triglyceride in-
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crease were independent risk factors for AMI (P<0.05) , which significantly increased the risk of acute myocardial infarc-

tion. High density lipoprotein and cholesterol are protective factors of AMI ( P<0.05) , which can significantly reduce the

risk of AMI.
quires further analysis by expanding samples.

with AMI.

This result may be related to the use of lipid-regulating drugs in the myocardial infarction group, which re-
The two SNP in the promoter sequence of CTSD gene were not associated

The linkage disequilibrium and haplotype analysis suggested that the two SNP loci were in the same linkage

disequilibrium region (D’=1.000, R*=0.978), and haploid did not increase AMI susceptibility ( P>0.05). Con-

clusion The two SNP in the promoter region of CTSD gene are completely linked disequilibrium.

The two SNP and their

haploid types were not associated with the incidence of AMI, but provided the population genetic data of CTSD gene promot-

er region polymorphism.
[KEY WORDS] gene promoter;

OB SR - R AAET RN B4R
1790 J7 ANFET-1Y 2RO LR BE (acute myocardial
infarction , AMI) 20> IfiL 45 45 95 P i o 7™ 7 ) — Fh 28
R S ERFMIET RA SR Atk IUESER
KRR Z) 0 | B IR T B4 SR Bl ok ok A 1 Ak B
B 4 B AR oty A v A ot /N T SR ) B e T
R U A, B ZE 50K 20 BKAE s, 800 LR I
RFE S RAE A% B B A B B A 4 0 it e FE B 1
FEIRBR RS, K A I A e 52 56 500 R W, &
RE BT 2 T 3h kol B 5 10 1 e A & e % g Ik ks B i
PRI O i A R A R

ZHZRHE AT D( Cathepsin D,CTSD) (EC 3.4.23.5)
P E SRS WA R 4 AR P9 K, 2 — Fh iR 2 1
fitg" ) BT IR B, B 5 8 T SR A
AT B T X 8 0 e B D RE ST, AR AL EE 4
FRAE S A5 A A T TE N R 2 A E B R e K
FEFEE ™ CTSD X Bl /R 2 163 2R F1 3l fhk o3 B
Tk JRAIE 5 22 P s 1) 5% i) 4 7 AH S AF 55 Hh 45 31
WESE®) AR, CTSD 7E [ b AP A9 1 i B H A I
RN A2 T T2 oF o, Frekm Rk m
CTSD % H W 44 R 75 Wi R 19 il 5, 3 5 Il
B BbmeE R A [ S sh 2 5 B S sh ikl
FEREALAE RO I B0 . 1 WA i o £l ¢
e AR R e B SCHEE Y . CTSD 7E F I
AR o4 i P RS DG B R, L 5 B 2 a0 ) ik Bt e
(TR B, I V8 15 9 E S 5 5 B ok o A Bt Ak AL L
FFE R K 9 HIL A f M0 LA A /) BRUASE 75
O WLAE A 18] BH 1k O i 9 CTSD 2 A
JINBRUA O M U DA ORI T RE SRS CTSD B9
%%ﬁTﬁﬁszﬂzw}ﬁ%E@ﬁ/ﬁ,iabnﬁlbﬁaﬁﬁm
G (H E ETE P AMIEE R R 6T CTSD %
HUA 8l B 1 iR 2 25 1% ( single nucleotide poly-
morphism , SNP ) fi7 £ 5 AMI A e PERYFRIE , A1k, A
A5 38 2ok 5 191 - BRAFE 5T, 458 CTSD BE K J5 3+ X,

acute myocardial infarction;

single nucleotide polymorphism; risk factors

RIS SNP ARG, F48 AMI AH G £ 56 3 R K
FLRIZEHAL S AMIL B TR 1297 B 2% 9 BIL I 48 £ 8
(A3 fL 2 SE At

1 #ERFAE

1.1 MRIIH

Lﬂxﬁ?%%"ﬁ%w&%f&% 2016 4 2 A—2018
F12 AR ER DB # 2 AMI B £ iE & # 357
& AMI éﬂ,ﬁ#ﬂ;’ét@tm ], 4 M 104 ], F 34 £
(63.66+12.23) % [ HFAHLILER 347 Pl 377 7 [E ¥ %
MEB E R ey AR At g B, B
ME 202 | 41 125 18], T4 4514 (45. 76+12.85) %

AMI 4199 N A7 . B A s K E R L0 L3R 3T
&AL [ ALALEE & & T ( cardiac troponin T,
¢TnT) 2.0 ALALES & & 1( cardiac troponin I,cTnl) #y
5%7@}%%] S E I A REE Q KT K&

L STHRHREHE STHREE THEEEZDSELR
éﬁlﬁ TR B0 Bk B AR R R A S AR
SERE R B ke, A A B BR A0 AUAE 3L BT AT
AMI 4 HE R AT A E IR, £ 20 ik & B LG AL
G L3R B R I AR R R B B TR AN

Xt FE AL NAR M TR 0 R R A ALAE SR
S, Rt R R R RO S, R A LR B
e R F & (R RO AR R R ) . At B A
WrArk. PTERE TR ENERAR,

W FHIT KA ABEL O AAE S A K A A
F(hEE REE) REF(REAGMLE R
OB R EERERRE) KIRE (R JLHH
ETHELE BRR TR FENERR L) U
FHRXEBERE(EH . BKRE LE)RERER
2 (g E ) &

REBEFEHRAFET T, HEERBEE R
SHE THARNEZEERFRESR,
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1.2 EELEMNIFFIRF

& #% 5 0 #l ( GENESPEED-1730R )  # & & 4
B %% ) ( polymerase chain reaction, PCR) 1 ( ABL/
% [E-9700) | % fit i % % 4 (Tanon-3500) , A 4h A
1 B AN A 4 B A B R (K PE-LDS1075) ;i ik
AR/ a0 AR BCGR A & (b K AR-DP304-
03) ; PCRMasterMix ( % & Promerga-M7502) ,

1.3 #RAER IR A

REAT R L (AMI AT N BITH X &,
RS TERRHXE)FREEIE L3 mL,
KA B EME S &, A A AN
BRBAR M EANZ AR, 28 TN ENZ AR
HAT 45 #R32,-80 CHIKB KA E S A,

1.4 REERA

HRAFHARTKAE WA H N ENE a0
w32 X HE E 41 f% S 48 A% B (deoxyribo-nucleic acid ,
DNA), & B i 2 % £ >100 mg/L E % ¢ Z 18
Ay /Ao o T 1.8 ~2.0 YR T 5 &K%, %
5 Gl T-80 CHKIRIKE,

1.5 &it5EmMsI%

M GenBank %4 & # 4 4E A CTSD # [& & 50 F
£ 7] (NCBI:NC_000011. 10) ,CTSD #t [ & # F % ¥
#2144 A (transcriptionstartsite , TSS) fi T 1 763 927, i
BAL AL R T 30 bp £ F U 820 bp 7 7, it
Primer5 5| 4 i% it %k # % 1T CTSD # B B 3 F &
PCR 3| 4 ( b % .5"-GAGTTGACGTGAGTGGACAAA
AGG-3', T W : 5'-GTGCGCTTATAGCCGGGATGAC-
3),Ftm AT ANE AR,

1.6 ¥EEHMEER

PCR R R K % (50 L) :# 4% DNA 3.0 pL, b/
T 51 4 (10 wmol/L) % 1.0 wlL, PCRMasterMix
25 uL, TAZ BR B K 25 pL,

PCR R B 4 1F:95 C & # 3 min;95 C & %
30 5,68 C R K 30 s,72 CH M 45 s, 54T 35 ME
372 CHA#H 5 min,4 CH B {77,

B 1 L B9 PCR = 4 9% AT 35 B 0 8 g W ik, AR
# Marker L5 ¥ 7| B 8y 44, AF & & (LE W PCR
Pk b A THATEEMN T H TR,

1.7 ERFRHB

Jl DNAMAN #4431l ¥ f7 4% CTSD # & 2 3
F R 7 G AR 7 #EAT He 3t SE A ST 4 | 38
FERITEAMER S AU E X E A, & GenBank £
25 4% A X LB SNP L 5
1.8 Sit=sath

BETE xxs £, AMI 4 5 xt B 41 = [5] iy

EZxA R #ETIFE, EAMEME S LERET
2k % &, 152 A Hardy-Weinberg T # # % &,
Logistic [l 3 47 # 2 /& [ B % & ALAE 38 R By
FEE R AT AML 41 5 X B A 0y A AL R S
F A w9 A = 575 A Logistic [F 3 24T SNP 5
AMI #y 48 5 £, DA Hb A&t (oddsratio, OR) #1 959% 7T
12 X 18] (95% confidence interval ,95% Cl) % 7%, [&] B
FF % B & Logistic [ 3 447 &L IE 48 M 5 4R T
78 #% (body mass index, BMI) | & i1 & 4 & & 2 % OH
SR & 0L E AT By SPSS25. 0 4 TR T A,
P<0.05 ALK AL FE L, B4 SNP H 4 £ F
i Fl Haploviewd. 2 2 4, 90 4~ F 8 28 D' K
R* F IR % 0.8, SHEsis £ % 3t 317 2 {5 A o
H. TRANSFAC #c 4 & 4 A7 SNP # 5k B F 8 72 4
FAHfLE, P<0.05 hZRARITFENL,

2 # B

2.1 RMOHEIEHE R X R AR EARE B MIGEK
FES

XIREFER S 704 Bl Z 0, A4 357 4] AMI
AR 347 AR B ik R 2H I R A
35, A2 B AMIT 2L 95 35 4 i K P W B8 4 e 5 AMIT 41
BORAE: g I S W PR sk AR AT s DA R 55 e A
FEA3] 2 2 8 X R (P<0. 01) , BMI B2 FE iR R 4
JH[EEE (high density lipoprotein cholesterol , HDLC) I
22 i G 26 A IEL[E % (low density lipoprotein cholesterol ,
LDLC) FLEAH &S (total cholesterol , TC) 7K~V i AL T
XTREZH (P<0. 05) s WZH Z [A] H Yl =15 (triglyceride, TG )
KFEFRICENE(P>0.05;38 1)

F 1. 2EOIERA S RAIRKRF R LR
Table 1. Comparison of clinical data between AMI group

and control group

AMI 4

Po gl

A (n=357) (n=347) P
B/ H(%)] 253(70.9) 222(64.0) 0.031
AR/ % 63.66+12.23 45.76+12.85 <0.01
AR s/ [ B(% ) ] 187(52.3)  54(15.6) <0.01
EMERR L/ [ (% )] 164(45.9)  84(24.2) <0.01
BEPRIE S/ [ (% ) ] 81(22.6) 29(7.8)  <0.01
BML/ (kg/m*) 24.72+4.33 25.5423.46 <0.01
HDLGC/ (mmol/L) 1.06£0.40  1.3220.30 <0.01
LDLC/ ( mmol/L) 2.52+0.81 2.81x0.73 <0.01
TG/ ( mmol/L) 1.4920.97  1.44x1.09 0.471
TC/( mmol/L) 4.31£1.09 4.95+1.44 <0.01
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2.2 Hardy-Weinberg F#&# 5 B E BN E A &
SRE ST

TEWGZE 23 H%F 2 A4 SNP A7 45 (1531471601 |
rs144932926 ) #£ 4T Hardy-Weinberg - fiif 6 % , 2% 5
B R4 SNP 37 5 ¥ FF & Hardy-Weinberg - ( P>

0.05) , RIUAREASK A AL M R, B R4
R, LR RISE R B 7R | 1s531471601 Hr (3L A
Al CC.CG F 1144932926 H1 g L H &L TT  TC 76 M
W22 2ZER TG 28 X, DR S50 5 C
FG.T A1 CHRELZ A TG L (3R 2) .

®2. A OB AT R A BAZH R S S ALR K Hardy-Weinberg 465 | 55 ) B 0 5 (7 £ [ 378
Table 2. Hardy-Weinberg equilibrium test,genotype and allele frequency of SNP in AMI group and control group

Kot BE2H 2537 AMI HEZ A7
St e I HE 4] 1 4]
N\ meprsep MIRA/B pwep AMEAVBT pwg » S S P »
(A/B) - P P
AA AB AA AB A B A B

15531471601 C/G 328 19 0.971 330 27 0.862 0.123 675 19 687 27 0.108
15144932926 T/C 328 19 0.971 331 26 0.860 0.168 675 19 688 26 0. 144
2.3 AMONERAMMNBANEXERES ZE LI 15531471601 F1 1514493292 J R B 7E 435 1F A4F
S WRTIE S5 AMI (& TOM M (P>0. 05,46 4) .

FRYE SPSS25. 0 #AEHEAT Logistic 18115430 #r | 2
WrER-SEME M 4815 0 K 56 ( Hosmer-Lemesho , H-L
KE5) P=0.139( P>0.05) , Ui B A 7R UL £ B R0 SR

% 3. XM EZER Logistic B3 4#7

Table 3. Logistic regression analysis of related risk factors

3 R TR % 7 YHETf R B A H T
iﬁaﬁi“o lz%i?ﬁ&h%ﬁﬁﬁ’]/ﬁﬁﬁﬁize 83.5% , Uil s b B bzg OR 05% CI »
AE R, DL AMI A PRAR &, DUAE RS PR WA w
s BMI BEBRRG 5 1  HDLC . LDLC TG .TC 4 H AR 0.113 0.011 1.120 1.096 ~1.144 0.000
A5 B 4T Logistic 85 [ U /M7 7 B e 15 1 PR 24 PEHI(BEME) 0.294 0.285 1.342 0.768 ~2.346 0.301
Wi 2550 0% AR WM S R L TG B W2 A S 2.270 0.287 9.676 5.5414 ~16.978 0.000
AMI E"J?@»Eﬁﬁﬁ%(fko 05) ,ﬁzﬁ%\Wiﬁi\%Iﬂl BMI -0.051 0.034 0.950 0.889 ~1.015 0.130
FESS S TG T 25840 AMI B9 805 )R s HDLC TG RS 0.404 0.322 1.497 0.797 ~2.815 0.210
J AMI FOR47 R 2 (P<0. 05 ) , 7T B S I AMI £ T I 0.829 0.243 2.291 1.423~3.688 0.001
B XU L3 TT B 550 JULAE B8 2EL R T B 2 25 W HDLC -1.314 0.424 0.269 0.117 ~0.617 0.002
S YRR BT AT (3 3) LDLC 0.675 0.388 1.963 0.918 ~4.197 0.082
2.4 BIZEBSAMNAREERS S OHE TG 0.373 0.164 1.453 1.053~2.003 0.023
FERGHEE S AT TC -0.988 0.299 0.372 0.207 ~0.669 0.001
K H Logistic [FIH43#T SNP 5 AMI B9AH &M
F4. 2HOREFRAMIT AP BIZEERSSEREEEEL Logistic B35 47
Table 4. Logistic regression analysis of SNP genotypes in AMI group and control group
FHLIE 3BT BrIE R
SNP FHe Y
OR 95% CI P OR 95% CI P

1$531471601 cC 1.000 — 0.938 1.000 — —

CG 1.412 0.770 ~2.590 0.264 1.692 0.823 ~3.477 0.153
15144932926 TT 1.000 — 0.907 1.000 — —

TC 0.737 0.400 ~1.359 0.329 1.646 0.325 ~3.403 0.279

T —" FoR BE Jak BRI

2.5 EHATFERBERSHN
K Haploview4. 2 4% CTSD 2K )5 sl X 2

/> SNP (15531471601 15144932926 ) #EAT 4 it 74 40 A
ST AT G5 R SR . D’ =1. 000>0. 8 1 R*=0. 978>
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0.8, UEBHIX 2 4~ SNP {7 5 4 F [] — 52 4 7 B A -
MK I, AR YR % BIAS -1 R 5 DR R MR (&
1), it SHEsis 7EZRAMFXT X 2 4> SNP i i i 47
FAERIGHT 25 R AR PR BT T AMI & 95 AH G
(P>0.05;%5) .

R5 HAEEBD EREHIRMAGEKRS
RO AEE & i B0 K B
Table 5. Association between haploid type of CTSD

gene promoter region and incidence of AMI

SNP A W/ % Fisher’s OR
W amrar e < P (95%C)
rs531471601 C 96.2 97.3
0.394 ~
. 2. 1.21 .271
G 3.8 7 3 0.27 1.300
rs144932926 T 96.4 97.3
0.736 ~
C 3.6 2.7 0.929 0.335 > 449
A B
1 2 1 2
100 97

E1. SAZEAHDEEBHKX 2 MRZHFRSSHEMS
(rs531471601 Fil 1144932926 ) FE R F & E
A B DMH(D'=1.000) ,B R R? {H(R*=0.978) ,
Figure 1. Linkage disequilibrium diagram of two SNP

(rs531471601 and rs144932926) in CTSD gene promoter region

2.6 MMBEZEBRESERMMNERESAS
KH TRANSFAC 7E £k fil Wl % 4 (htps.//
portal. genexplain. com/ ) Tl %% 5% A F ( transcrip-
tionfactor, TF) Jf- X 52 SNP 52 Wi (9 %% 5% A 145 &5
JUEAT 43T, 1531471601 BT 520 ATG12 3 K 5 3
F 525 Kruppel I 1 5 B /REL L D5 /52
T i 9 25 pS3 I 45 &, 1s144932926 T 5 MR
ATG12 B JH shF 5 3 CpG 255 HE M 2 BEREEE
1 B HNF CP2 #E 1 455 (K 6), XL SNP
ARG 52 TF 5 ATG12 5P 8 T4 4k ik

AR ATG12 LR 5 87 )15 Pk
A HE S K-

o ATG12 3EA

F6. MMAXRZERETRESEZMPEREAFESALR
Table 6. TF binding sites predicted to be affected by
SNP in humans

SNP [ GISyrE:N L T R e X A
1531471601 G 28 Kruppel I 1 A5 B3t /R0 1
HER PR KRR MR E ps3
15144932926 il HEE CpGC FEEHE 2
HBR  BEREERE | BRI CP2 R 1

3o #

Y1 oy 1 e s | B 5 A O JE B3 WP E
BT S RS R 2 St R Z A AR
O WUESEAL T 22 3 R ) 22, A2 22 il 6k PR s 72 A
BRI ZILFEE LR 1 LA T
EAHE 729 152 5 A8 AMI 500 A DG Y
FEANS ) SNP T ZURFE7EFE R 41K F L i o
GRS ST LAY DNA FEH 22851k, & AT
LIS S R R DL — B BEE R AT R
W IR A BORG TE BT BN B A R iF 5% SNP 55 AMI ¥
FE DRI O I ZE 2 g RIS 1 S0 | i By B J 43
STHARBEE XL,

CTSD JEPF T 11 S Y AR R Y p15 XE,
SR VE R VM, TEARSNE BN -0 MA T AR I
PEVCT ) CTSD #74E T LT T A W40 Ha 4180V R 28 B
i, JF HE M B 500 e v 4 B 1 I A DG 2k
PRI 7 A A sk P A R o 3R A 9 BF 9T 3R
CTSD [yd B 323K m A2 3 5l JDk 50 B (%) I8 B, 5385 o
TR ARV, SR, CTSD 5556 Lo [ W 81 35 ) ¢
AR RFEMAEHER T CTSD R H 3 o)
T3 2 A4~ SNP v 45 (1531471601 , rs144932926 )
MHEEERERYS AML &AM, & ex e
A B I PR B8Rk AT G 127 43 A, BMI, HDLC
LDLC I TC 7K 2 AL F X IR AL (P<0.05) ,
PRI AT RE 50 WURE B £8 35 ol R i 24 0, ok 42 ol fn
oAt 54704 AH OC B T AEPE B A OC . PRZLZ ] TG
K22 3T EPE(P>0.05) , 3% a2 i T ARG
FREAS 1 258 /N sl LA B 1) £ 3 i R s 2 25 )
FIREL, SRJG X 2 A~ SNP v o5 1 35k R L 43 A | 86 o7 ik
DR R PR AT 43 F 275, SNP ( rs531471601 ) f) 3 K] Y
CC 1 CG LA S SNP (1s144932926) LK AL TT #1 TC
TE AMI ZHFIN BRZH v 547 % )L, SNP (18531471601 )
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(R BAAE AR C JERBIER AMI 2H 0 96. 2% | %of BE4H
97.3% ;SNP (rs144932926 ) FY BRI T K2 K451 R
AMI 147 96. 4% , X FRAL K 97. 3% s AL ¥ 41t
2725 (P>0.05) . HEIRIRFERIG]A Logistic 1811543
BGRB8 AR | i 3 W 4] LDLC #il TG
FrE R AR T AMI KRS fa s &, 54, 18
PR RN R RIS AMI & 9% A C /) SNP,
FEARTFFE FPIESE T I 2 4 SNP A i Ab F i) — 58 4
FEBIUA -7 X 4 (D’ = 1.000>0. 8 1 R* =0.978 >
0.8) i SHEsis 7EZ& KM AT 45 SR B, (71 4
FhBAAE AL 1s531471601G F1 rs144932926T #% % UL,
ERKINE AMI Gy BPEAEAEAR M, BT TRANS-
FAC 5048 2 A B 76 N2 22 SNP 520 [ TF 119
SR R rs531471601 1144932926 4 1 pig A8
CTSD RN 3 T 5 TF W44, 1s531471601 1] 41
1 528 Kruppel B+ 1 A& & /R 1 945G
RTHBR S5 AR AR R B pS3 PSS G 0L
15144932926 A& 5 3 CpG 45 HEH 2 45 S
B8 THBR SRERERERR 1 kI CP2 A 1 IS &
fimi . TF 454 00 S A e 28 ml B 2 48 CTSD FE A
Ja shFRITE P, T2 I CTSD 366 A A 7% S 7K F,
R LSEMO WS ) A R

25 FRTR  AWFFEXF CTSD H: M g ) 11X 2 4>
SNP {37 55 AE AMI AHE 1 () 50 BPE AT TR 2P &R
G3HT X A BN e B RUSEAT T AE SOG4 AT,
FFUESE T 2 A~ SNP A 80 58 4% B -4, SRR
S 2 A~ SNP 7 i K H 4l B B R GG/AA 5
AMI B AR HARHE T CTSD SEHH s X £
SPERRE A B AL 2 BEORE, T B A 98 K S BIAH O
PERT g 5 AW 5% R AS o /0 sl A7 6 358 15 i Ay 22
TF T 52 1l 35§, | ol i PN BB 5 22 O Tl PR A 6, A
WA TG A BT R RFEA il 2Rk iz A
RERYSCIGRT ST, L K AMI 38t4% 2 W) 2 B S BERIF 5T
i AMI 19 & B kAL 32 4t 5 2 i 5 IR 3ot % 2
HEHE

[ &% 3CiHk]
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