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Abstract

Objective: To screen the pathogenic gene mutation of hypertrophic cardiomyopathy (HCM) and
analyze the characteristics and clinical symptoms of the mutation, in order to provide theoretical
support for the genetic diagnosis and treatment of HCM. Methods: Blood samples from the
patient’s family were collected and their clinical data were collected. Whole exome sequencing
was used for the proband, and Sanger sequencing was used to verify the proband’s pathogenic
mutation in the family and 307 normal control populations, combined with literature reports, the
pathogenicity of the mutation was analyzed by homology alignment and various bioinformatics
methods. Results: Whole exome sequencing revealed that in the proband carried the c.G428A mu-
tation in the B-myosin heavy chain gene (MYH7), 3 members of the family carried the mutation,
and 2 were diagnosed with HCM, showing the characteristic clinical manifestations of HCM. The
above mutations were not found in other family members and the control group. The homology
alignment of different species indicated that the 146th amino acid encoded by this site is highly
conserved, and different bioinformatics methods analyzed the mutation site as a deleterious mu-
tation. Conclusion: MYH7 gene c.G428A is a deleterious mutation that is pathogenic in patients
with severe clinical manifestations.
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1. 5]

TEC TR S Wi R T o, TR MO U A& S M VR O MU i 2 —, b i LR st A 0
JLPZE 975 /2 A JE 800 JULJ75 (hypertrophic cardiomyopathy, HCM), 74t #5922 41 )9 1/200 [1] [2]. HCM
T AN 5T B0 BE DR Bk RIS AR PR O L, B IRRE s e O B JE ELAS o] S B4 R 158 K 5
AMERE[3], oK) 50%~70%0F) HCM i R 1 B S i S R B b Im) , Ry SR ME A JEE 2R 0 LIS [4]
[5]. Teare fix F-7£ 1958 4% HCM #EAT 7 ILARBE 2 IR [6], 12500 P I IR IRIEAR 2 #F, TG
AR B B 72 R MG L O R A%, 7 I A 0 ) s | O R PR BE (sudden cardiac death, SCD),
BN 2 35 % LA HFENFZE) R A SCD 1 E 2 A [7].

H AT, HCM 1 JC I L BUmALE], 1 R b 32 SR B85 P BB itk o v P e — 4 e 2 )
LB EIRIAIE[8]. BT K& HCM B RPN AR R BTG O A FH4E, Bl HCM 3@ A
B IR AR 75 550 Sz [9] [10] HCM s — 8l JUL/INT 25 1 4 i ik (A1 A S B A% 9 D1 AS BH 18 Lo UL
REJE 9 REAE (40 IS5 , 7 B SN FE0E B 22 /D A2 7E 8 ML/ B 1 gm S BE R & HCM R B A B0 24 [

2020 £ AHA/ACC JEERLOLAURES W L iGIT HrE) BUCK 8 MM TIERE/E N HCM R i i — 2k
RO E bR, DS R SRR B DRI r AR M e B JHG SR 1l 7 R R P B SR 25 6 HCM 1Bl v JC R B[ 11]. %
FEZH MYHT ZE [ ¢.G428A RAZTE rp [FH A h AR S, A EAN HCM R REZ —, AXE
FESTHT MYHT L[ ¢.G428A TRAZ I EURME M B E M REI, DU E AR HCM B2 i (s
SCRFRIER S S 4%
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(0o IERE JEL[12] 0 % BRI EX 307 1511 JC BH 200 JUE T BB S 25460 S 5 (AR FR G IR & . T 2 5 3 3084h TP s
FE. AALTH B EERCEZR Rl 6 MRFEEES) .

Table 1. Family clinical data
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Figure 1. Mutant family pedigree diagram
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Figure 2. Electrocardiogram of the proband
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Figure 3. Echocardiogram of the proband

3. FEEMEBAELTE

22. A%

22.1. EEEM

KAE 4 BRI A E L, RA EDTA $udt, 80 i i ik R 20 42 B0 ) & (VB R BORBHE IR A
FRA R, Jba)IRBUZ 4 4 5K BE A I R 20 DNA. SR 4 A0 700 75 7 923506 S0 34 10 32k R Bk AT X6 B 43
Mo B S0RIE R 20 DNA 48 75 i e AT TR 250 bp 245 10 A B, ¥ BUIHT R =, n A R4#
5 J5 1 % DNA SCJE o fif FIARICIRET BEAT A 2458 R4 E 7. PCR ¥ 125 — R 3120 B 5 HF i SC % i
for, MBRES S RIT . Agilent AR 3k B8, @EFMHIRLE KA Adilent Sure Select
Human All Exon V6 7l & (AL 5 W R BUE R A A R A F]), 6 N R4 4h 27 X d DNA 317 & 240E
£IE7E Mumina “F& LTI, ot NREERIH 22 7 51| (GRCh37/hgl9), X 58748 5 RT3k AT i 1
Wit MYH7 #F 5 SA4EF ETF#EIIMOELEERBERBE RO ARAA), LT
5-ACTGGCAAGTCACTGCTCCT-3', #5474l 5'-CTCCCTTCCTTCTCCCTCTC-3's PCR i% ] 50 uL
RN ZR: FE[FIZH DNA 20 ng, 2xTagMasterMix (Ab5T AR BIERHE B A R A 7)) 25 L, EFlFEs1 9%
10 pmol. PCR %14 TidstE, 95°C, 10 min; 45k, 95°C, 30S; &M, 54°C, 30S; #Eff, 72°C, 40S;
HE 35 JHH: M, 72°C, 10 min. WAL, BUBECR IR 2 bR, R EER D X 307 44 1E
i T R I

222 EMERSH

£ NCBI AZBRHEHE e RIS . RS HE . B /N 485K BRI PIORE I 255 DR 4 0 1) 2 1 it
H, K ClustalX2 B0t R AR G HEBRAEAN R0 A K DR~y PEREAT 70 M7 SRARAE N vh R A A e i Ao
% 1000 Genomes Project (T1GP; http://browser.1000genomes.org) [13]VA A Exome Variant Server (ESP;
http:/evs.gs.washington.edu/EV'S/) [1413E47 8 5E : N 2 Fp A 1015 B3 5 1 7732, 40 Polyphen-2. Mutation
Taster. SIFT. FATHMM X F48 8 1 (¥ 5005 H: #EAT 0 o

3. /R
3.1. IBESH

JEUEFE ) MYH7 ZE[FIfFLE ¢.GA28A (Arglda3GIn)AR, A7 s (SR AL T MYHT7 ZE[HI ) 5 542+
b, ERRIEMEE FE 143 T AERRIE R R AR @AM (14 4), K FRH 3 AR, 2
N2 AR JE RSO o 1% TR ARALEN JENTE I3 A 21, 9 A 0 2 380 JH Ath 258 A1 7 38005 1 R AE
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Figure 4. Mutant map + wild-type map, | is the mutation site
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3.2. MYHT7 c.G428A BB A EYE R D IhER

RLH ClustalX2 ZEAS[FIP R) AT 1% A7 s 10 [RIVR R Bt R 1% 28 A8 7 £ o s 5D P40 S 2 I 6 A [R) 420 ol
6] 2L v B AR M (R 2) . 1% 9845 1E 1000 Genomes Project LA & Exome Variant Server %4/ J 1 #4) JE4T % >
0.1%[145 5% . N [ Polyphen-2. Mutation Taster. SIFT. FATHMM %545 B 22 A 06 1% 28748 1 509 T
BEAT T, S5 SRARIR, LB MYHT ¢.G428A RASNF FHRAE (4 3).

Table 2. Conservation of this amino acid residue analyzed by clustalw2 software
< 2. 1B clustalw2 D iz S BB G E AR TIE

Host Genbank Site Sequence
Human XP_017455131.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Chimpanzee XP_006252013.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Rat NP_058936.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Mouse NP_001107183.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Pig XP_016781379.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Cattle NP_777152.1 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM
Dog NP_999020.2 138 VVAAYRGKKRSEAPPHIFSISDNAYQYM

Table 3. Bioinformatics software predictions

3. EMEERFRATN

T A T 45 F W HTE
Polyphen-2 A ReE & 0.888, P M 0.0 (AT e RPE)E] 1.0 (BT REA )
MutationTaster B 0.9999, D AR MR 1 B TR 18 =
SIFT SRR 1R D e 0.001, D Y 0~1, <0.05 (F'E) >0.05 (AIT3Z)
FATHMM HE —2.28,D D #nAH, THRMNZ
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MYH7 K& HCM 1 EZHUREERE, £ HCM T A77E 35%~50% 1) % & AR 5L K 5 4F [15] [16].
MYH7 BRI T 14 53R KE X3, 275 41 MME T, SRR p-ULERE A EEE, 3 1935 a2t
B, &Sk JRBEIX DA CKAT 4 & X =AM [17]. ARV, KRAFE MYH7 2K 2528 B A 0
RIREN, FEERE 3-23 SHET, HEZREMEGNIRE AL LA A X[18]. p NEREA
ML BB S5y, B SRR, MYHT7 R 2500 ATP AL s AILEh & (A HI 45
GALA, FECHNZ SN2 RSEREE IR, OUUIRGRRE T NI, O 2 B IR M R AR R [19]

AW RILHCM #3E KL MYHT7 3£ ¢.G428A 7N FERYCGKER X 18, SE 143 &L m%
FE Hh A 1F FRLGT (RS R A R IS BB T B AR . Kimura Z50F 70 A\ SRAERT 4 A BE HCM AN sk L0 il
J7i(Dilated cardiomyopathy, DCM)IHff 7L 5 X HE T MYHT7 ¢.G428A RALAMATT A I K 1% KA 70 %
DA b BB B AR AR BRAE JURR A b, TR 230 5% w8 SRR AN R A8 [20] [21]. AHAE B Py — AN A JE B B A4
OIUR R RMIRIE T, JiEE T MYHT7 JE[K c.G428A 5348, (H 2 L BUMRPL] . IR DRI 9l . 50 o 25 7™ 1K)
HCM I ARRER, 0o R 7 o Bl B 7 28 AT B B JE A D 25 mm, JEiiE 5 (1 = AN LT #4551 12 48 Bz
AR JERLC LR [22] o 75 30 5 PR AN 2R 25 B I BR A IR AT FE 4R o, 78 52 41l HCM B s ORI T 3 45 MYH7
FERAFETE ¢.GA28A RAF, RATINAE , 1% I L R p R R AL I # S R 2 —,
o1 AR 1) B AR A R T B RS I AREAR, e i 2 1l £ 43 A A7 A1 Ala26Val #1 GIn1277Arg
IR A A, LI AR IR R4 55— Arg143GIn B — 5838 5 B 53 H A 3 o 5[ 23]« 76— J%S
7675 4 HCM B R AR RA W70, MYH7 2R R4 K HCM B8 AR ERE R, kA R Rh%R
AR R B E R A Ak, B NIRRT AR 5 K AE SCD [24]. Kimura 28870 A A RIAE T
RARKEIZ IR 2 SONIR A SR IR B KA BT R, ROREER AR S8 HCM Z Z R R sgm,
AMEZE S PREE R R SR S B (R, SR BE S R 2R IR B V5 4, %R B2 HCM ] B
2 E I R I, AT DLAS R DR N BUOFE A T S 485 75 122 9 A0 A BB 3 A R JE A

TEARWEFF, Jeilfss 15 2 IS WO E RO, IR R, 12852 R, B 08)
B S 5 ) B i SR B T BRI, A JEAb %) 29~30 mm. 19 % I SGAIE O I REHE B 2 1) B S A2 30
PRSI, BT 37 mm, ONUIREREE AT R B, T EAYEEF AR IAT
Fetile FRATN I ClustalX2 B AEAS BRI E % MYH7 ZE [ c.GA28A ZRASAL AT R YR IE X, RIi%
B[R TR s Fr i ) 56 146 AL EEFRAEAN A4 () A S RS, RUZIE RO R B EE AR
2% . SH Polyphen-2. Mutation Taster. SIFT. FATHMM 254145 B 730t 7 92506 12 35 PR 98 A8 7 f
BRI REAT T, AT AR 2% A8 B BORMERI 4518, B MYHT ¢.G428A AN HERAE, K%
FRAR BAR B AR R, (BT AT E I HCM IRACEIR, B R i R AR 2 5 9500 1 TR AV
J7o U HCM S BT R 2, 38 35 R S8 it R I A ACRE IR BT 43 BT X613 1) Tl
FEITHBA 4 B EE IR IR & L [25].

MHTEE NG T Argld3GIn SE—RABHHIRIE AL, ZRLE HCM MEURRAE, HEA HAVEE
RAZINREAR 2250 — VRS RN . AT T2 K R MYHT [ ¢.G428A TRAZ 3 M I AR KEAR
S SCHRIRIE FE i [RIE P o A2 A AR (5 B T U B AR B0 tE, B HCM 1 TRBG FliG
Jrih, BERGH A AR A SRR RS, (AR AT NR REE . FEAEERED, Sl MRk F R/ NE &R
HIL HCM IR, (AAHERR AW T RE, U Z I — 0 B I Z K RAT IRER B VT, R85 AR5
GIIESErpRl i
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