5 28 45 6 ) Hh E B B IR MR SN 2 S Vol. 28 No. 6
2022 412 H Chin J Otorhinolaryngol Skull Base Surg Dec. 2022

DOI:10. 11798/j. issn. 1007 — 1520. 202222245 © E: ﬂgl‘ '\_#L' q%; *i_[‘: ©

HARS2 EEREHUEZE AR
Perrault 2% & 1E# $ B9 35

R R, FH,AAL,EW, EH, HEE, FEH
(BEEAXFEWEER FHB84% 5590, wn Fa 646000)
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ult ZREIEM R IRALHI B E Bl i RIF IR IR K R BAREAS DNA (¥ HARS2 FE[H o {8 IR % 2 1 g
B, 23T T Asp117 Asn I Leu303Pro S22 % HARS2 25 [ 45 H4 e e VE M 20 o 5 U & BF 2 AU HARS2 FE R HARS?2
FER Aspl17Asn 587%  Leu303 Pro 87% (118 55 7 85 241 OB LA J2 25 400k 2= HEK 293T 4fi il ( AR B 4 i) H, 43 53R A5
WT 4HH 2 (5% e BF 28 A1 HEK293T £ Bl ) . Aspl17Asn 40 M 21 ( % Y Aspl17Asn 2745 i HEK293T 41 i) .
Leu303Pro £ ffy 21 ( % % Leu303Pro 7% ) HEK293T 41 M) . NC 4l g £H (%% Y 25 8 75 20 M4 9 HEK293T 41}l ) .
Northern blot Il Z& 47 {4 t(RNAHis Z 547K - ; Western blot £l HARS2 45 1 435 ; S 9O6INE HARS2 2 4%
KL, R OUFHE NI EFEF N EZEREE, i HARS2 ¢.349G > A(p. Aspl17Asn) Fll ¢. 908T > C( p. Leu303Pro)
HEIE A AL R HARS2 c. 908T > C (p. Leu303Pro) Z4 4 2845 ; HiAMNE 135 B 53 S HARS2 349G > A
(p. Aspl17Asn) 5 5877 ; @748 1 RE T 3 HARS2 2 AR 8 1 T I s @ WT 41 Ml 41 £ K& (RNAHis Bt Ak 7K -5
FHAEA3H (P <0.05); Aspl17Asn 4l il 2 4% Leu303Pro 4if i 2H 2% ki /4 tRNAHis 25 Bk 4k 7K 55 (P = 0. 016) 5
@HARS2E Y FL Kk ik ; ©@HARS2 Z H7E NC 4l p JC I B 38 WT 44l HARS2 EEH Kk 5
Aspl17Asn i 2H oI 25 (P =0.356) , & T Leu303Pro #iififi4H (P =0.000) , £5i¢ QOWIH T HARS2 JL[H 2 4
B FABNp ¢. 349G > A Tl ¢. 908T > C; Q1% 5 A% ] REE T B IL HARS2 & [ &l fb ik ) /a3 ik , S b4 R-
NAHis Z A RE TR, SE T IR AR T RE AR , AT S B0 142K

X # i HE HARS2 FE R 578 ; Perrault ZRA1IE ; 2B Ak /K-
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Preliminary study on the pathogenesis of Perrault syndrome
with deafness due to mutation of HARS? gene

LIANG Yunhong, CHEN Xi, FEI Jing, YU Liya, LIAO Na, ZHUANG Lu, YANG Tingyu, LI Leiji
( Department of Otolaryngology Head and Neck Surgery, Affiliated Hospital of Southwest Medical University, Luzhou
646000, China)

Abstract: Objective To study the pathogenesis of Perrault syndrome (PRLTS) caused by mutations in HARS2
gene by investigating the effect of mutated loci of the HARS2 gene on HARS2 protein in a deaf family. Methods The
HARS2 gene in the DNA samples from members of this family line was detected and validated. Protein modeling was
analyzed using software to predict the effect of Aspl17Asn and Leu303Pro mutations on the structural stability of HARS2
protein. Lentiviral recombinant plasmids containing Leu303Pro mutation and Aspl17Asn mutation of HARS2 gene, wild-
type (WT) HARS2 gene and empty vector were transfected into HEK 293 T cells (human embryonic kidney cells) to obtain
WT cell group, Aspl17Asn cell group, Leu303Pro cell group and normal control (NC) cell group. Northern blot was
adopted for mitochondrial tRNAHis aminoacylation level, Western blot for HARS2 protein expression and
immunofluorescence for HARS2 protein expression site. Results (DThe preexisting patient and his brother were deaf and
had a compound heterozygous mutation of HARS2 349G > A (p. Aspl17Asn) and 908T > C ( p. Leu303Pro). His father
had a heterozygous mutation of HARS2 c. 908T > C (p. Leu303Pro). His grandmother, mother, and uncle had a
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heterozygous mutation of HARS2 349G > A (p. Aspl17Asn). (@ Mutations might affect HARS2 protein stability. (3The

mitochondrial tRNAHis aminoacylation level in WT cell group was higher than those in the remaining three groups (P <

0.05). Aspl17Asn cell group had higher level of mitochondrial tRNAHis aminoacylation than Leu303Pro cell group (P =

0.016). @HARS2 proteins were all expressed in mitochondria. (G)HARS2 protein was not significantly expressed in the

NC cell group. HARS2 protein expression in WT cell group was not significantly different from Aspl17Asn cell group (P =
0.356) and higher than that in Leu303Pro cell group (P =0.000). Conclusion Two new mutant loci c. 349G > A and c.
908T > C of the HARS2 gene are identified in this family. The mutation may lead to reduced mitochondrial tRNAHis

aminoacylation capacity through reducing HARS2 protein aminoacylation capacity and/or expression, which in turn leads to

mitochondrial dysfunction and thus hearing loss.

Keywords : Deafness; HARS2; Genetic mutations; Perrault syndrome; Aminoacylation level
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1.2.1 & 584 HEK293T 4 (4 925
=), Bf A 7 HARS2 18 i 75 H 4 i pE, R A A
HARS2 ( Aspl17Asn FlI Leu303 Pro ) 18 75 25 25 2H Jii br
1555 B 2 A8 TR A8 9 7 40 % % 15 (b i AT
A:4r)  DHS o JEAZ 25 40 ML L 19 DNA $2 U0 &
(DP304) (b5t RAR) ,HARS2 o seEHiLA (11301-1-
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1.2.2 %#om OFRAM: Aspl17Asn 4 fg 41
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SM. U 5 748 48 o de s MR Ak
1.2.5 Mydfase s fempn ok H B L 8
R(GLI20, g AoCA YR L) , #57 HE o AL 4 (4, 2¢
JEHEH (EGFP) ) Flag #1745, DHS« 427 7E LB
Brge kv, il 4 B2 S AN R BRI A sz A5 2 i
H, BORLESZ AL S A0 . il BUBTORL I 2047 00 )y 56
T, I 7 562 5 8 B0 1 TR B 7% , RO BB , I
PRAFT -20 CUKAf . K95 HEK293T 4l g, JE47 1%
T2 BALGAR Bz A A 21 6 FUAR, 5 I A8k 5
SR ( HARS2 848 /1 HARS2 By A= Y 23 04K ) ,
RAEH 97 3d Ja A DEME 3: 33 5 (5 B8 5
) H5F%, ik EGFP FIE IR i 40 bk
1.2.6 #m 5 %  Western blot £ . $2
Aspl117Asn 4HJi4H . Leu303Pro 4HfiIZH .WT 2 g 2H F1
NC R o e E 8 bR HEIR S A AL P AR e
IR A 30 g Tl 25 1 28 2% FL, EA T Lk R I
B, MAFFER)—dT 4 C, TBST PEME, A
“PUE 2 h, WEHESHEH TBST YEfE, ECLA ¥
A B iGRTR A B3 5 R IEIE R A

o JiE 5 6 K I« 2 Tl 40 L, K 3% 5 %, Mito-
Tracker Red YL G5 H 0.5 h, A 4% 2B

[E] 7€ 10 min, PBS 354k, B, ARG BELF 19—,
4 CHEE K. ARG MAE RSN 30, =
TEBEEIFE 1 ho A DAPL Yo i &2 Ye4n 4% , &
o FARRIFORAE

Northern blot Z&5Z : il K& (10% PAG EEJi) HE vk
56 UG RNA 56755 % J¢ Je AT SSC IEUE | min,
JBE T UBAR b A S PSS IRA 58I o B IR
FAEE 55 CHIZRAE 2 ho B30 pmol #RETE ARAL
B, W A SCWR, Va2 K. High stringency
wash, YE¥& 2 I, 4 Je 4455 2 DIG washing buff-
er VAR P, IR, 72 & Blocking solution A, =
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R 2 DIG, Bk 2 IR, ¥ # £ Detection buffer
AEFES min, 5B e R E T A58 4E, A CDP-
star, JIUE 5 min, AN,
1.3 Gt #orir

fdi ] SPSS 23. 0 B {F kAT B s S it oA, R
BRI 220 7 s, B LA x 5 7R, P <0. 05
NEFAAGFE L,

2 HR

2.1 HARS2 JLPHAG M 45
IR F HARS2 FEHI P45 R I3 1 FE 3,

K1 KA HARS2 PSR
RFI R %A
12 wT WT
14 .349G > A Het
-1 ¢.908T > C Het
-2 .349G > A Het
-3 WT WT
4 .349G > A Het
-1 .349G > A, ¢.908T > C Het
-2 349G > A, ¢.908T > C Het
-3 wT WT
4 wT WT

T WT B4R Het 9708 RAL
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AT IR AR A AT RERZ I HARS2 B (1) — R A1k
o 1EHGER (T — 5 HA 38 A T R T SOy
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YRS R I RR T AN AR FERL R B0, &
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He @ yOtHE G, R W HARS2 8 1 1404 T4k
&, WLIE 9,
2.6 Northern bolt 3£ kifA& tRNAHis %2t 1k /K-

2R & tRNAHis 2k k7K F NC 41 i 41 4% F
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NC p.Asp117Asn p.Leu303Pro WT
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TEABE AT MEE R 2 Pl R EAT
GJB2 SLC26A4 .miDNAI2SrRNA JL[R GHAs K 2%
SRR, #E— 25 A D SE UE ¥ B L BFBF HARS2 (AB-
HDI2 45 139 > HZBZL I Fl m. C1494T .m. A1555G
S5 6 MWV, G5 R R ek SRR R
HARS2 ¢.349G > A il c.908T > C & A 5575,
SEHIAARK F sanger WPk, K EEE(1-2) (5
BH(II4) 4ME(T4) K HARS2 c.349G > A 724
RAF HAE(T-1) 5 HARS2 ¢. 908T > C Zu& %
A5 R R R B AR SE ROk B LB SR ALK
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BRAEEOR LTI o s A R R AT T4 i
RABEHZNH A HARS2 . 349G > A il c. 908T
>Co A BHREMNZEZR T, AT ie RN o
PTEH2E, ATREIZ A AR SR B IR B2 A R EE R
R JOTE P R A DL R 2848 51 2 PRLTS 1 &
HHE, LSRG AIEYEH 2, HARS2 KL H 58 B 1E
PRLTS (1% A i oA S 24 T, A DG R TR 24
H HARS2 A5 S8 PRLTS, HARAS N 5444 5%
Ar o FEASCH,2 Bl E A B, HAEY), BT A
W ) F BRI, AT B 4l 28 22 45 D) RE B A i R R UL
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T LRI 2 AR 5] PRUTS, M R B AR LR &
TEPEEE B, FRATTHR R 2238 B 0% 2 BB & s A 1k
1L

HARS2 {37 F 5q31, 4 fith ™ 4 by SR A4 20 2 k-
tRNA £ B il , 76 40 B 5 5055 Je 1E A\ 2R 4 & 34 4E
FERAER S RNA, 2 5EAARRES R, Yu

20 ACPF B HARS2 p. Aspl17Asn 1 p.
Leu303Pro Holi Pk B A3 F A8, H R 8 5%
B b 58 ] DAk AR (T8 s sl i 2k ) 2 1 o B
TEAWESE HARS2 25 1 45 #4 BE AL 3 Hr o, HARS2 p.
Aspl17Asn F1 p. Leu303Pro 34 {if T £ bi 4 2H & k-
tRNA A 3B A A A% O X 8, 2878 T B S B8O GR
E M F R, It HARS2 p. Aspll7Asn Fl p.
Leu303Pro 2825 A] GESY M HARS2 75 [ = 44544, iF
SR R

KU £ W, 5 WT 44 44 e, HARS2 p.
Leu303Pro 2878 2>{ifif HARS2 B 1715 TR, 1 Yu
4 BURESY 7R HARS2 p. Leu303Pro 5875 J5 , HARS2
FEAMFRBTLHE TR, aTReE il TASCSH Yu
SERM B MUAS ), A SO GY S 72 h T Yu 88 5%
Yuj5 48h, X A fE 3% B HARS2 p. Leu303Pro 58 7%
Jei, AN S e B 1 3R GA Bl A I ) 0 RE 4K TR
HARS2 25 =17 $ 35 A7 S A5 40 i % s Fi/ 5 B
PRI AR, SR AR (25K, X T B3R T — Y
i, HARS2 p. Aspl17Asn 8755, HARS2 % (1%
R WT ARG 2% 5. A2¥E 5 K
FrE s HISL EERRK LM LRk e S
HISI 25 [ &R FIGA 56, LRI BE (RNA 4 A
RIEDIRE M HT 2 i AZRRLIAR X 5 H N s b fAk
B A 5 S RE e e A R R HARS2 2R
FUAE A F LRk, Pierce 257 434 HARS2 B/
RIS AR BRI ] HARS2 25 [ () R IR IR R W A
S HARS2 25 I E A

AHFFEFE M, Aspl 17 Asn 21 Jfl 20 28 K7 1A tRNA-
His S EAk 7K S F1 Leu303Pro 41 Jifd 41 28 # 14 tRNA-
His 2Bt /K -8 AR F WT 4iffadl . A SClkGE ,
BB LRI Z Bk (RNA A i il 35 PR 58 A% iy 505 0
SHAREBAACT FA ", Li & BRoeds
1b Ik LARS2 AN 50w B A U 4 g 2 e 1k /K-, 242
R R AT KT FEARBFSE, NC 40 4] R-
NAHis ZBEfb K F-AKF WT 42, 3 ml e B ok
NC 212 Z bR tRNAHis 2Bt 1k K 738 F 35 3 5
KB . Gong %5 B 58 & BL £k ki /K H (RNA-
His50% [ 2 Bk Ak 7K - 1T R A2 4 45 40 Jfd 1 5 T e 1Y
R BIE K. Aspl17 Asn 21 ffi2H tRNAHis 211k
ACEI AR T WT 4, {HH HARS2 R IAE WT
Y TCHA AR A, X F % A X B (A R TR, (H
B {3 R A1, 0 T o 4 It Ak K R R AR
Aspl17Asn 40 i 41 tRNAHis 4 Bk 1k K F & F
Leu303Pro Zf I 20 , He b — A Ji A ] B 2 2R 3R ik
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