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Relationship between rs73307079 locus of histone deacetylase 9 gene and the risk of moyamoya disease
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Abstract: Objective To investigate the relationship between rs73307079 locus of histone deacetylase 9 ( HDAC9)
gene and the risk of moyamoya disease (MMD) ,and the effect of different genotypes of this locus on the expression of HDAC9
gene. Methods A total of 54 patients with MMD who visited the Department of Neurology and Surgery of the First Affiliated
Hospital of Xinxiang Medical University from September 2019 to December 2020 were selected as the MMD group, and 53
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healthy subjects whose gender and age were matched with the MMD group were selected as the control group. Fasting peripheral
venous blood was taken from all subjects, and genomic DNA was extracted. The DNA fragment at the rs73307079 locus of
HDAC9 gene was amplified by polymerase chain reaction and sequenced. The genotype at the rs73307079 locus of HDAC9
gene of all subjects was analyzed by Chromas software. The association between different genotypes at rs73307079 locus of
HDAC9 gene and the risk of MMD under the multiple genetic model ( additive, dominant, recessive, overdominant ) was
analyzed by binary logistic. The relative expression of HDAC9 gene mRNA was detected by quantitative real-time polymerase
chain reaction. Results There were three genotypes of TT,TC and CC and two alleles of T and C at the rs73307079 locus of
HDACY gene of subjects in the MMD group and the control group. The frequency of TT genotype of subjects in the MMD group
was significantly lower than that in the control group (P <0.05) ,and the frequency of TC genotype was significantly higher
than that in the control group (P <0.05) ; there was no significant difference in the frequency of CC genotype of subjects
between the two groups (P > 0. 05) ; there was no significant difference in the distribution of T and C alleles of subjects
between the two groups (P >0.05). Under the additive genetic model, the risk of MMD in the TC genotype carriers was
significantly higher than that in the TT genotype carriers (P <0.05) ;there was no significant difference in the risk of MMD
between the CC and TT genotype carriers (P >0.05). Under the dominant genetic model, the risk of MMD in TC + CC
genotype carriers was significantly higher than that in TT genotype carriers (P <0.05). Under the recessive genetic model,
there was no significant difference in the risk of MMD between CC genotype carriers and TT + TC genotype carriers (P >0.05).
Under the overdominant genetic model, the risk of MMD in TC genotype carriers was significantly higher than that in TT + CC
genotype carriers (P <0.05). The relative expression levels of HDAC9 mRNA in patients with the TT,TC and CC genotypes at
rs73307079 locus of patients in the MMD group were 1. 173 0. 642,1. 123 +0. 203 and 1. 045 +0. 386, respectively; and
there was no significant difference between pairwise comparisons (P >0.05). Conclusion The genotype polymorphism at
rs73307079 locus of HDACO gene was associated with the occurrence of MMD, but did not affect the expression level of

HDACY gene. Carriers of TC genotype at 1s73307079 locus had a higher risk of MMD.
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KAl 5T - 80 CUKFPRAT# o

1.2.2 HDACY EH rs73307079 i S 3| #1185
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gov/ ) SNP ¥4 FE 5 1) HDACO 3L A 173307079 £
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519 % %) & 5'-CTCTTCATTTATCTTTCCTCC-3',
W51 W7 3 R 5’ -GCCAGGTATTGTTTTAAGTTC-3',
1573307079 {3 5551 4 i #R M AR A HAR A BR 54T
A FE

1.2.3 HDACY £ rs73307079 {ii & DNA K B3
B RHE & W4% 50 ( polymerase chain reac-
tion, PCR) ¥ 4" 1 HDAC9 3t [H 1573307079 1 /5
DNA frBt, PCR WK & : B K 40 DNA 1 plL, ||
T4 1.5 pl,2 x Taq Master Mix 25 wL, A{Z&
7K 21 pL, PCR R FEF:94 CHiAEYE 5 min, 94 °C
A5t 30 s, 51 °CIB k30 5,72 CHEMH 1 min, 3t 35 4~
PEIR ;72 CAARIEAH 10 min,

1.2.4 PCR =¥iFRERESE # PCR ™Y
AT BANEWHEE S H vk 5, IO 52 AMEE IR USSR , ik
B —ZRP () PCR 774, K L3k 0 < R AR ) B
HA R w47 DNA Sanger Jll 7 , 6 i U 471 X IE
WIFH, W] Chromas BCf4 32 SO F 0 [ LA S B
A 321 1) HDACY BEH rs73307079 {if s HI Y,
1.3 S EE R 5B HE X & M ( quantitative real-
time polymerase chain reaction, QRT-PCR ) j% & il
HDACY EFE mRNA X RiEZE M MMD 455
HIBEHLE £ HDACO 3} [H rs73307079 i f5 TT.TC,
CC R RIR# & 5 4, ffi ] TRIzol 1257 M A IfiL
WAEA TP IR RNA, £ S s i) & (iR 3%
YRR A R A ) # RNA % 5608 ¢DNA,
347 qRT-PCR, JZ WK % :2 x SYBR Green qPCR
Master Mix 7.5 wL, I FiiF51 9145 1.5 pl,cDNA f&
1220 pL, KK 4.0 pLo JTWFER 95 CHi
251 10 min,95 CAEPE 15 5,60 °C B KIEf 30 s, 3
40 ME#F . HDACO F:[H E 51 %)y 51y 5'-CCT-
TCTTTGCCCAACATTACCT-3', F i 2| ¥ 591K 5'-
CACCTTGCCTAAGCGTCTGC-3"; W& H i i -3-wk 1z
It A B E 5 W ) 5l 5-GGAAGCTTGTCAT-
CAATGGAAATC-3', F i ¥1/% 9% 5'-TGATGAC-
CCTTTTGGCTCCC3', B MR E 3 NEE W
FL, 2R 2722935315 HDACY JE [ mRNA AH X %
ikE,

1.4 Zeit=z4abs8 )i ] SPSS 25. 0 FfFif 7581t
SEALE ., R X KR AMHTXT R Y S PR R4 A 2 75
G e -l H 4% - 167 ( Hardy-Weinberg equilibrium,
HWE) o THE VORISR + ARifEZE (2 £5) 1,2 4
) LR ¢ AGr 36 5 THECRORE AR 77 70 38500
2 1A BRI X KB B Fisher K5 A A 36 5 SR —

TG logistic 7341 22 T st AL AL Chntk: | vk | ek L
) T HDACY £:[H 73307079 {3/ 5 3L K 7 5 MMD
A AR 1 DG IR A , DG HK ik FE LA LR L (odds ratio,
OR) F1195% E{Z[X[a] ( confidence interval ,CI) F/R ;P <
0.05 NEFAHGIFE L,

2 #R

2.1 2 A%iX#HF HDACY EF rs73307079 fi S &
RBMEMERSHBLE ZPRWNE 1 XIRAZ
WE NI R R AirT G5 HWE(P >0.05)  FEARRA
R, MMD 21 F) R4 5210 1s73307079 {7 5,
WHFAE TT TC CC 3 PP B )2 T, C 2 Fip &5 {3 Ak
o MMD 21 523803 TT K& 5 R P 25 A T %) IR
4, TC HEI BRI W25 T X IR, 2 A it
(P <0.05), 2 32l 1) CC R RURAR L 2=
SILgE R (P >0.05) o 2 H5ZIKE 1 T.C 2 Fb
SEALEEDR A LA e g L (P >0.05) .
*1 2 A%ik#E HDACY EH rs73307079 {i & 5 F 2 fn &k
B FE 57 bR

Tab. 1
HDAC9 gene rs73307079 locus of subjects between the two
#1(% )

FE R S
T TC cC T C
XTHRZH 53 22(41.5) 17(32.1) 14(26.4) 61(57.5) 45(42.5)
MMD 2 54 12(22.2) 29(53.7) 13(24.1) 53(49.1) 55(50.9)
X 4.590 5.105 0.078 1.543
P <0.05 <0.05 >0.05 >0.05

2.2 AEEMEKRKXT 73307079 L m EFE S
MMD % & KRB RXRERMES T 4R IE 2, U
1573307079 fi i 27451k A28 i, LUE & A MMD
PR AR AR R TEA R s A BT
HEAT 00 logistic 731, 45 R SRS, 16 Ji I gt A4 5 7Y
N, TC PR & Kt MMD XU 2. 2% 3 T TT
SN ¥, A ST 8 (P <0.05) ;CC
SENTIHEAT 25 5 TT JE K BRI 2 19 MMD & AR X
W LB 22 S CGE 22 (P > 0.05) o FE PR A%
BIR,TC + CC JE PRI & A2 MMD i KU {2
FT TT RN BHE W 25 A Gt (P <
0.05) . TERGPEEERAYT ,CC REN LS 5 TT +
TC R PIRIHEF# (19 MMD e A XUBS: be 22 S e it
FEN(P>0.05), 7ei BB LR, TC FEA 1Y
oali kA MMD B AU i 25 15 TT + CC BE R B4
WH,ZERAG RN (P <0.05)

Comparison of genotype and allele distribution of

groups
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x2 AREBEEEKT 573307079 LR EE 25 MMD £
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Tab.2 Association analysis of the rs73307079 locus geno-
types with the risk of MMD in different inheritance patterns

He R

SEPR Y THEEE MMD A OR(95% CI) P
plIdRisis

TT 22 12 1.000

TC 17 29 3.361(1.291 ~8.751) 0.013

cC 14 13 1.758(0.617 ~5.004) 0.291
PR A

TT 22 12 1.000

TC +CC 31 42 2.600(1.093 ~6.188) 0.031
|58 eeein]

TT + TC 39 41 1.000

cC 14 13 0.874(0.364 ~2.100) 0.763
AR

TT + CC 36 25 1.000

TC 17 29 2.575(1.148 ~5.779) 0.022

2.3 rs73307079 i m AR EEE MMD £ &
HDACY9 mRNA #H3t FiZ=ELEH MMD 4 &+
1573307079 {37 5, TT.TC . CC 3 B % & % 1) HDAC9
mRNA FIXfFRIE R 1. 173 £0.642 1. 123 +
0.203.1.045 +0. 386, Wi L5 22 S ¥ LS 112 7%
Y(P>0.05),

3 e

ST R B0, 46 76 1 213 JE R 52 AR RE M5 ) 25 1
i AS e O RE SR MMD [y KU, (E7E A R
H RSO 1 AR, HAEh S R R IX
MMD 55 % 95 i X - A — 24, [ MMD B85 f7 7 5
HMBUR AR BRIMEE 1 213 RS, B4R
BN 3 SRS g iiE 5 MMD & A A7 78 ¢
LR, 6 TR E R MMD 95 R K AL A
EENCILER

MMD A R —Fh A il A 42 , 4 H & 3200 5 I
() &R X, HonT e 5 R A 2 il (9 A & 5 R A7 7
BT S R s MMD BRI M BT
1) 2y IR AR BT ) 7 1) o b 4610 BRI P 23
] PR A v s A5 “F Wb 2 LE RN B P R4 77— T 42 3
DRI 20 B 5% 2 B, HDACY L[ rs11984041 1 5, 5
R LA T B v 4 R A A7 AE ST . TRAYLOR
AU g A 4 3, HDACY FE A 152107595 13 45,
AE2 W] 00 498 0 K 0l 4875 722 BT 35 A v B8 XU . HAN
2025 i g ) % RE BT 9% 3% W1, HDACO % [
rs2389995 v 15 55 & AE R LA 9 A8 BT B4R b B 2 A
Ko HDACY L HIE A L4 9 A8 BT B4 vh de 2 )

() RIS o7 A5 © 9 22 00T 5% 41k 38, 3% 3k R g B 1)
HDACO W[ LUE A 48 A S B /R, o2 5590
RAAATEI IS Bl DI €8 T 235 7 sl oA PR oy 2 S
PRI~ Py e i ok R0 0 R PRI R 3k, DT 00 ) 2 S i
F' . HDACO 16 A AL 3 48 A S0 4 0 7=
LA A B 2 b A Wy AR R E AR

DUAN 2511 HEAT i — 19 4x 5 [N 2 S6 AT 5 3¢
Y, MMD 41 5 % HDAC9 % [H rs73307079 i 5, T %5
IV SrS TE  (A  O [c  P N T E T
2 HAZE W T.C 2 FhEEA LR 0 A L 25 7 B 4t
THEE S, X AT RE S AMF MFEAR BRIV C, AR
IREA AN L LB R X — S PRAFAE I 25 57

AHFFELE BRI, MMD 4132188 TT 55 H 45
R EARF X RR AL, TC 356 R AU 551 56 i 2 F ) it
25 BUAN  FE IR B AE AR T TC FE R 3 & E
MMD f XU S 25 s T TT 366 PR AR 485 7 3, 48R
HDAC9 JE[H 1s73307079 {3 i TC K& K B #7875 &
A= MMD (1 JXUBS: 4 iy, TT Ji PR AL 317 35 & A MMID (1)
WA . AR S R FEMPEB L AL CC X
PRGN 5 TT HERAIHE 5 1) MMD & 2R JXURS: L
BZER TG E X AAE B R ERRT TC +
CC LR AIHEHT 5 & A MMD (19 XUBS: &8 3% F TT &
PR, X T B TC LRI 7 3 X6 MMD 5
ShIE A7 6, [A] Ik 3 B HDACY 3 [H 1573307079
{785 CC FEHARUA TT KPR AU HEA 34 & A MMD 1 X(
B A2 HI¥ A . HDACY FE[H 1s73307079 i fi A
[ LR R4 A7 3 % MMID (1) XU 1T REAE7E 25 5,
JEPR AT BE Sy AN TR] 1 3 PR AR 2 7 A R[] ) 2 22 30
N, 308 3 A M L T A 5 DR i ) 2 5 e Ll 35 [
HFA R HVER . HDACY 3L rs73307079 {3 5, TC
LAY AR S MMD 5 XU A HEPR &Y, LA Bl
IR TAEE X2 AR R AT T

FERY 3" E bt X I 1 SNP A7 i AT 8 42 4 1
BB PR B 0 2o, DT R M 3 IR 194 2 AR
1573307079 {37 F HDACY R 380 N & e8|, 1%
AL A DR R WA SCHERIEA TAR OCHRGE . AT 0F
R I, HDACO Ft H o oy — 5 K 1 48795 A2 BT B0 v
FHICHY SNP A 55 12107595 {3 F iz o i B 3, HOR
[ 6 PR R 457 22 A1 R I HDAC9 mRNA fiY 22 357K
AR, 12107595 A7 g (1A ] 5k X 28 ] B 38 o8 5 i)
HDACO 1 3% 3 3k /i 3 K I 48 5 A48 BT 048 1 &
R R qRT-PCR 5 1573307079 417 £
AN[R)HRE DR R4 2 4 8 i HDACO mRNA {261k 7K
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T BRI R ZAL A [F] JE R B HDAC9 mRNA
FIRTCH I 25 5, X U 173307079 {7 i A [] B A
RIHEAT F B MMD 95 19 XU RS AN 2 38 3 52 i
HDACO 35S B , %7 I T RE 5 B it — 25

2% IR, HDACY LA rs73307079 {3 5 3k R 7
2515 MMD |1 & A= FE7ECHK , (B A 1 HDACY
FERFRIBIKOE 7 S TC FE PR RIS 7 35 HA 8¢
1R MMD & 9 JRURS: o
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