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BRI SLC25A13 S50 He PR 5 b i AR TP A DG L R A1 fat 2L Al AR AR 76 2B L LARS JEPRAS
AWIPERAE ¢.2133_2135del (p.L712del ) FHEHPETERAS ¢.1183G>A (p.D395N) , Z—CINFEAE, &2 Hh
ILFS1. HARTHEDIZE 49, IWEhRBIEHE, JoFi, /56 IR FIMAE .
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Clinical feature and molecular diagnostic analysis of the first non-caucasian child
with infantile liver failure syndrome type 1

LIN Wei-Xia, ZHENG Qi-Qi, GUO Li, CHENG Ying, SONG Yuan-Zong. Department of Pediatrics, First Affiliated
Hospital, Jinan University, Guangzhou 510630, China (Song Y-Z, Email: songyuanzong@hotmail.com)

Abstract: Infantile liver failure syndrome type 1 (ILFS1) is a Mendelian disease due to biallelic mutations in the
cytoplasmic leucyl-tRNA synthetase gene (LARS). This study aimed to report the clinical and molecular features of the
first non-caucasian ILFS1 patient, providing reliable evidences for the definite diagnosis of ILFS1. The 2 years and 9
months old male patient was referred to the hospital with hepatosplenomegaly over 1 year. At age 17 months, he was
found to have hepatosplenomegaly and anemia. Since then, he had been managed in different hospitals. The laboratory
tests showed liver dysfunction, hypoproteinemia, coagulopathy and anemia, along with histologically-confirmed
cirrhosis and fatty liver; however, the etiology remained undetermined. The subsequent SLC25A 13 mutation analysis by
means of prevalent mutation screening and Sanger sequencing only revealed a paternally-inherited mutation c.1658G>A,
and no aberrant SLC25A13 transcripts could be detected from the maternal allele on cDNA cloning analysis, ruling out
the possibility of citrin deficiency. Further target exome high-throughout sequencing of genes relevant to genetic liver
diseases detected a paternal ¢.2133_2135del (p.L712del) and a maternal ¢.1183G>A (p.D395N) mutation in LARS gene.
This finding was then confirmed by Sanger sequencing, and ILFS1 was thus definitely diagnosed. The child has been
followed up till age 4 years, and his condition became stabilized. [Chin J Contemp Pediatr, 2017, 19(8): 913-920]
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WL utg 25 5 1E 1 &Y (infantile liver failure
syndrome type 1, ILFS1, OMIM #615438 ) J& — Ff
FH L BT 5% 2 I -tRNA A 5 25 ] (leucyl-tRNA
synthetase gene, LARS ) 28748 S5 1) Yy (O AR 1k
e " LARS ZERGE L T Y (14 5q32, oA
32 AN T, BT 4K 4766 bp, difih 1176
A G LR I T M S5 1) 5 2 Mt -tRNA & J i
(leucyl-tRNA synthetase, LeuRS ) ', LeuRS J& T
55— E LB RNA 5 R (aaRS) , HAEH
S 1 1t G Bt A I AU B R 1 A 3 42 1 -5 X iz
O tRNA B, T 22 Ak B Y 5 — 20 2 AR IR 1Y
WAL SN, BV ATP FlZ B R & A Sy A il 2
Mot -AMP AR 5 A0 (RNA IR,
RV 56 1k e B8 1 (RNA B9 3" A% bE 1, PR
FLWE RNA, JF B AMP, Bt b, aaRS i HAY
IKSFAE R TG AL O L BE -AMP (555G SR, pre-
transfer editing ) F1E5 AL () &2 ZEME —tRNAs (%% )5
Yk, post-transfer editing ) FIIIRE, HHTEM mRNA
I A R R 0 e B v

2012 4, Casey %5 " B UK HGHE ILFST, AT
— N ERIRZFFRZW 6 AR . Z 5L
MBS 4L ILFST BE P, b 3 kA T
—RIRZFEE, A AR HEENIER AN, i
SARIAGAE AN HRIE . TLFST Il R B R
WRZARYGE, BEEWHAE 12 LN RO
AR IFOIRESE R . AIREE FIMAE . AR K
REIRGAF, FFNE L 7R W2 0 s 107 Fn 2 24
1o HFIIRE S o F 2 A A Iy, HR TSRS
SRR IZ TG . R S AT RE T LI R
Uy ARUBRORI o A R, HE AR, RS
5 FE IR AE B AR PN TLFST B I PR 4 5 43
TWER, NARSHEIRMES% .

1 RS

1.1 HARIK

B, F, 2890 A, HRBUFMARR 1 4F
RABE. BHF 1% 5 A AR L2 KT HEE
Wiz, ME MR, BB (A
ATVE) o BWr B R R A | S b I R |
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HEERTIN o YUY | RIGHGR, #Mk. P IFIA
I R SR R TE s . 1% 6 1~ A4
WOoRIFAMT 8em, ST 5em, Fihd; AT
3em, i SEEREKAT K IN AR E IS R A
14 2 R 2 B o A s« AICER 1 IRE . /At Y
AR MAEE M DR 5 55, W& 1; AaEd
2R AR W R, BN RE . EB R EE
S FITN 459 15 S H B S PR IR AH DGR
AR i HR R BT AL A U A s 22 b 2 A
PR BT R, PRAT MLIR SRR 5 43 A B /s T IR
SLC25A13 % [ ¢.851_854del4 . ¢.1638_1660dup .
IVS6+5G>A . 1VS16ins3kb Fl IVS11+1G>A 58 7% fifi
B RS, SRR, TS
XHESFARIT, IRRATHBAE. 17T 1HE
17 B H S CT f 4, $&78 JH P9 I8 90 WT ek K
I W SR TG AR AR, B W J b oK
FEATE R/ DA FH AL 1 IR E SR T
WEAL ARG 2 % 8 S H AT A I AR OC Y
544 A FEH A G Tl Y, 7E SLC25A13 FE A
R AL 22 6 57 ¢.1661G>A( p.R554Q) ),
AL R WA BOwR 248 . B E IF DI RE K 3E i
RERBEAF G R, R RN

BILRE IR —r=, BRANG™, HAERE
2500 (-2.1SD) , HK 50cem (-023SD) . 4
J5 3d R RS R v, RRgk 1 DA, Ik BEEL
SRS EETHIR . PR S IR IE R, 9 H
AR R R E AR A o AIAGEIE e

KKK Y. fAH 13.5kg (-0.04SD) , HK
89cem (-1.23SD) , 3k [l 47.5em (-1.258D) .
PRI, RRRIUBSETC B, UM &3, DAAK,
DTS, DEA T, SRR I S A . 8T,
JHFREATI T 2.5 em. v, MRS . PUBCHLTK T
B, WERERUBREE R AT 5, e AR IRAE . IR
TEXIBAE

AR 1 R AE AR A RBUE R (3R 1),
JFREEERY) 2512 (1) SR MR/ NV SERY
GETE N, A ERIR T 2T 2 ) B PN K i 4% 4
B, NS AR, RERWR; LT
DI AR I NG i AR P, SE R 4R 4 femT L, %
JEIHEAL CIE ) .
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Al ()

EEEL e - ,
18.0 18.6 19.0 20.0 21.7 23.0 32.6 33.6 37.0 43.0
A1k
ALT 9~50 U/L 47 73.9 37.7 27.9 29 43 37 40 36 30
AST 15~40 U/L 99 169.1 84.4 64.3 65 24 37 53 47 35
GGT 10~60 U/L 50 57.3 43.6 49.9 41 32 27 31 37 29
ALP 40~500 U/L 343 567 497 434 464 713 318 396 380 361
Thil 5.1~23.0 pmol/L 9.8 12.5 7.1 9.9 7.9 7.4 10.6 12.7 14.2 12.5
Dbil 0.6~6.8 pmol/L 52 3.7 1.7 2.6 1.8 3.5 2.3 2.8 5.2 4.1
Ibil 1.7~17 pmol/L 4.6 8.8 54 73 6.1 39 8.3 9.9 9.0 8.4
TBA 0~10 pmol/L - 34.21 45.3 19.1 16.3 - 7.92 9 2.1 -
TP 65.0~85.0 g/LL 45.2 62.5 55.6 539 55.7 56.5 56.6 63.1 63.4 58
Alb 40.0~55.0 ¢/LL 26.8 36.7 335 352 37.0 41.7 43.5 46.1 439 46.9
Glb 20.0~40.0 g/L 18.4 25.8 22.1 18.7 18.7 14.8 13.1 27.0 19.5 11.1
TG 0.56~1.70 mmol/L  2.12 1.29 1.58 1.19 - - 0.40 1.36 0.50 -
TCHOL  3.1~5.7 mmol/L 1.6 2.7 3.0 2.5 - - 3.7 4.5 32 -
HDL-C ~ 0.91~2.05 mmol/L ~ 0.18 0.87 0.81 0.7 - - 1.57 1.49 1.08 -
LDL-C 1.57~3.76 mmol/LL.  0.12 1.27 1.50 1.34 - - 1.94 2.06 1.80 -
AL
WBC (4~10) x 10°/L 5.96 13.53 5.95 11.71 10.03 5.7 - 10.13 7.14 8.66
NE 50%~70% 15.1 25.4 = 76.7 36.6 35.7 = 25.6 39.2 30.6
LY 20%~40% 78.2 66.7 = 20.2 56 56.4 = 66.2 47.9 59.8
MO 1%~8% 5 6 = 2 3 5 = 6 11 7
RBC (3.8~5.8) x 10"/ 42 49 4.2 4.9 5.4 4.8 = 53 5.8 52
HGB 120~140 g/L 82 94 81 92 104 93 = 128 134 127
HCT 35%~51% 27 34 27 32 34 31 = 41 43 39
MCV 80~100 {L 66 69 63 64 64 66 = 77 75 75
MCH 27~35 pg 20 19 19 19 19 20 — 24 23 24
MCHC 320~360 g/L. 300 280 303 292 302 296 — 312 311 325
PLT (100~300) x 10°/1, 109 180 142 140 168 120 - 147 136 182
eI TIRE
PT 10.2~13.4 s 16.9 14.7 13.8 13.8 14.7 - - - - -
INR 0.9~1.2 1.4 1.3 12 1.2 1.2 - - - - -
FIB 1.8~3.5 g/LL 1.8 1.6 1.1 1.5 1.8 - - - - -
APTT 25.7~39.0 s 429 44.2 44.1 443 46.0 - - - - -
TT 14~21's 233 22.8 - - 17.8 - - - - -

T a s PEATIE R A U I BIG A I AR b /R R B 1 124R s — /R K . [ALT) N MR SL GRS, [AST] I A& R R S R s
[GGT] y- AR SME KA ; [ALP] BlPEREIRES; [Thil] BHZLE; [Dbil] Z5AHBLIE; [bil] A4S A LI E; [TBA] AHHTFIR; [TP]EE; [Alb]
FI T [GIb] BREEFT; [TG] Hh =Hg; [TCHOL] B NRAEE; [HDL-C| &R M ; (LDL-CHRB AR ; (WBC] FI40I; [NE] ks
AT A3 (LY REAIM 43 L [MO] B4R T 43 s [RBC] £04000; [HOB] MZLAE 15 [HCT) ZLAUMERL [MCV] ZLANH 3R
[MCH] V3541 4 i 212 (1 5 45 [MCHC) P340 M 204 (e 5 [PLT) I/ [PT) SR B ISUR R ; [ INR] EFRARUEL LA ; [FIB] £F
e [APTT) 3G AL AR LG BEFASH I 5 [T S5 il A 1]
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FFHEALAREREER
100x ) = FFNK/NASFLEIE I, LT AR S 2T 4t a) B 9 oK i
RYUIRIE, BRI R , T2 WA ERR 75 B
( Masson 4e{f,, 100 x ) : ZFZELH LRI 3BT (R DRETHkst
o, PLEFHELre ) 5 C (CK19 Yefh, 200 )« /MIRE A BT (4
e, WMEELFTR ) 5 D (Vimentin J2ff, 200 x ) : FEFHLF4EL (B
@, sk AR ) S

A (HE 3t {1,

1.2 SLC25A13 EE & 81 R L i & 0 Sanger il
F5H

AT GT AT B8 B B 2 — B B s 2 AR 3
Ze DLt BB LAC R R . RAE LI
A2 B K I 2 mL (EDTA $T#E ) , 4% DNA #ili $2
K& (Simgen A7, HE) UL BEEBULH 4
DNA. H|H PCR. PCR-RFLP Fll LA-PCR % R i £
SLC25A13 3 [ ¢.851_854del4 . ¢.1638_1660dup .
IVS6+5G>A 1 TVS16ins3kh 4 Fh i 4 2 45 517 il
JH PCR 1 LA-PCR . AR ¥4 SLC25A13 B[ 18 4~
AP B A X PP e atifh s, i ABI
3730x1 Wl JF A (Invitrogen, 21 ) K b FH AU 4
HEL TR AL S T Sanger PUJT
1.3 SLC25A13 cDNA = [EH T

SR " AT SLC25A13 ¢DNA $ER&E /M7 .
FHIMREL 404> 259 ( MP Biomedicals, 5[ ) 725
ANE MK E AR, Sl RNAiso plus ( TaKaRa, HA )
SUMAIIS , $REUE RNA, LIS RNA HHR, 4%
A8 M-MLV 55 %% 55l (Invitrogen, 3 [H ) UiHH-H &
A — 5% cDNA, i3 PCR "% SLC25A13 3
gy IX, VIalift PCR ™ ¥)J5 5 PMD 18-T Vector

(TaKaRa, H A JHFATHHE va i, e A8z A5 i,

BAE T4 Amp (50~100 pe/mL) Y LB SFAd 55
B b, 37TCHEFMGFR R, TWRURR TS, BEHL
PR Y%, BERPTA Amp 9 500 pl LB & {45

[=]
/OO

FeFerp, 37 CHRGHEFE 3~5 ho BUL pL BIRONBIAR
AT PCR Y1, MUKRINA T H 45, JFPkik
24 A PHYE FERE G T Sanger I .
1.4 FBEMBFARBRNEF SR

PEEUCIEF 4] DNA 3~5 pg, KEICATWT . §73,
ML A G ARSI A OC B FR 2L (JAGT
ATP8B1., GALT. MUT, MMAA, MARS HI LARS
3k 249 AN ) By BRI A SO, I X SCERE
AT E R, PIESRREARBEE 3 g B, H
WA AL & (MyGenostics, HE ) gk Hbrdk
R, RN HiSeq 2000 ( Hlumina, 32 ) 47
F I, SFETREEA/NT 200 x o BRIRELG D
FPa, sl AR B T AL TR 2 51 (single
nucleotide polymorphism, SNP )u i A / 2% ( Indel ),
F ARG PR Y 222815 B ) 1 I 5 478
753 AT H b 50 e R RHEA FR DT 28 W 58 1
1.5 Sanger il F3&1E

HR A8 Sh 1 20 47 AR 7 45 2R, xd iR L SOH
A BF DNA 3 17 Sanger M| /¥, 56 UE LRAS 3
58 A%, MR 4R LRAS & 1 )% 51, 32 H Premier 5.0
BArut sl C Bt EAEMEARAIRA A
B o b, SRR F 1289 BRSO FO_F

(5'-AGTCCCACAGCGTAGTTCAGC-3') , F i 5]
Y14 F9_R (5-TCTTGGTGCATCACTTTCTGC-3'")
P2 R 321 bp; AR 21 (9 BUEGI ) R F8_F
(5-AAGTGATCCTCCCACCTTGG-3') , T ¥F 5l

Y A F8_R (5'-TTTATGTAGCCAGTCCTTTGATT
TG-3') , F*¥I 402 bp, PCR WA ZRUF: 5L
10 x Buffer, 4 puL. dNTP, 0.25 uL rTaq DNA 3 & fif}
(TakaRa, HAS) , £ 1 uL L FU#514 (10 pmol/L) ,
0.1 pg DNA, I B W ZE K 28 50 pl; 37 38 2% 14
K 94 °C TAEVE 5 min, 94 °C7EME 30, 53°CiE k
30s, T2CHEM 50, k35 MEFR, FeJEH 72°C
SEMH 7 min, PCR F=¥4lifb )5 47 Sanger M
1.6 E£WEEFESH

G I N FE AT AR B 2 Exom Aggregation
Consortium ( ExAC ) (http://exac.broadinstitute.
org/) HHH R, ST A B R R SF M, A TE A A
LeuRS [ 8 & A F 41 M. NCBI ( www.ncbi.nlm.nih.
gov ) BAREE T2, RAPA Clustal Omega ( http://
www.ebi.ac.uk/Tools/msa/clustalo/ ) #F47 L X%t, 28748
F 438 1 PolyPhen-2 ( http://genetics.bwh.harvard.
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edu/pph2/) . PROVEAN ( provean.jcvi.org/index.
php)  HI MutationTaster (http://mutationtaster.org/
MutationTaster/index.html ) = Fh {4 HEA T F0M . 1t
A, LeuRS 8 [ Y 25 A4 17 il FH 78 2 B AF SWISS
MODEL #4#E ( http://swissmodel.expasy.org ), R
J SWISS-PdbViewer 4.1.0 ( http://www.Expasy.org/

spdbv/ ) XTG4S B &R A5 HEA T T

2 4R
2.1 SLC25A13 HEF R 447 F0 cDNA TZPEH T
Z£R

SLC25A13 ik [R] i3 451 28 A% i A 10 7 43 #1 4X

6 I 1) — AN A PEAE R 2 4F ¢.1658G>A, SLC25A13
cDNA FEREATEE R BN, ok A ACURM: A S5 JE [
Wb 74y, WO A SRS c.1658G>A; i
K ARREME R SEA R Y S AT 17 A, HoR
K FH Sk, PILHERR T A R R s =
AL IR IR
2.2 SNEBFAMHKNFF Sanger MEFELER

AR IF 95 AH SC 1Y 249 AN HE R A1 - el
Jy ARSI ) L LARS JE P58 78 ¢.2133_2135del
F1 c.1183G>A . Sanger MJFA5H (& 2) UESL, &
JLN LARS 2K ¢.2133_2135del il ¢.1183G>A 2878
MWEGIET, BiERALE, EERABSE,
2.3 EYEERESTER

R ¢.1183G>A (p.D395N ) Fll ¢.2133_2135del

£ ¥F T e ek FC 3T L O

c.1183G>A

YT ¥ C S A ey ©C 2 e

Normal c.1183G>A

(p.L712del ) 7E ExAC A A BRI 535
4 0.005% F1 0.002% . HEXFELRE A . BEPEA .
Wi KRB, /N XL B TUE FZE AE NI 9
P EAZ A YR Z (811 LeuRS [l & H P, 45
F R D395 F 1712 ¥R PRSF R LR . PR AE
] MutationTaster 23 #7134 >0.9999, PROVEAN 43 #7
B4 E0 0 3R —4.92 A1 —13.23; PolyPhen-2 434148
MG ¢ 1183G>A [ 3400 0.999, FJ42 75 ey A
FRAR AT He B TE R AL

AT HE A Z5 AU, p.D395 BF A= RI BRI )
A G5 AR IR Ry AL A 5 2 Ik -tRNA A B 1Y
AL LE IR, (2WFD, 258-509 f 5L/ ) , ¥
— & PE N 99.21%", R FH SWISS-PdbViewer 4.1.0
HAH p.D395 B AR RIBCRY Y26 395 (2 HEMR i D
RN, AR JE AT BRN RE i e /Mb, IR LEXT PR
TGN 225, 56 395 i & FER H R4 & IR AL Y
RACTRME, A LRI 2 SR 2 [R) 1) S B o i
[ AT SR A RS (K13) o T 2WFD A
REFE 5 U712, A3Hrae7s p.L712del (R4 BIFNZE A8
U3 BRI 2 11 45 A 5SSy e A TR 5 U BE tRNA
A AT t(RNALeu B A9 AL (1w22.1.8B)
75— B0PE 43 B 32.419% F1 32.459%", W 3 3
THX: 55 712 fis2 R Bk %, AT il 3R 709-713
H1 753-755 fop A EL R AL B B AT B 45, [,
KMSKS #ifk (45 716-720 A 2 M2 ) 555 155-164
7 G FETRAE ) o BRTESS L —ite (R 4) .

X ¥ £ € G 8 ETFT € 8 6

Pl e

TTCAa 6 G AG A AG &
r21332135dol

T ¥ C A G G A G A A G A T ¥ C A G GJ]a G G A G A
©.2133_2135del Nnrmal

mﬂ&mmﬂﬂmmw

2 BILRER
SRR SR 5 R 574

£} LARS EE /) Sanger il 5 &

S

HEH e.1183G>A Fll ¢.2133_2135del 58 A4+ 4T I

S ¢.2133_2135del F1 ¢.1183G>A M4 & o 2848 s ANET kIR o

‘917
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B 3 p.D395N REFIFZ ELEMTME 5 3951
IR h K& (A, B) M RANNE (C. D), I
IR 2 18] B SR B oAy, RIS SR A AR 2 5 1298 Al
D399 55 fFHIT S B PR 2 1] (1) SRR B th 25, S (0 e 4k Ron S,
AH N BN SR

B4 p.L712del

RAFI G = 18] 5 4 T B
B RUR (LSBT, CL D RZAEIG R LSRR, 5 712 fis
GATRBRBIR T 709-713 Fl 753-755 1o S BLFRA LY B A8 45#
ML T4 716-720 7 5 K2 19 KMSKS B4k 555 155-164 {7 2 50
PR o BRELE R g SEtE—ike (0 C TR ) o

A. BN

24 RESESERE
FRPEEILE L . IR ER AL EaA, %
LT SR I, 17 SLC25A13 3R %
ARSMHTRT cDNA SEREAAT, HERRA FEARERFEG . (2
WA, RTHIRIGIT . & (3 F0f) 448
WA A D3 R 7 T2 43R — AR 7 AT Sanger
MFLAE, #1128 LARS JEH 2878 S50 ILFS1 .
HETFEDTE 4 %, BFEhREIEH , (B3 K A IUE
T, WA 1; BRI R R RTGE

it

AHIF 5T B LRI A I DL R DA R A A
AL, HFDIRE SRR . IRE FAE . FEam . &E i
ife 5w 45, R A JH e B A R A Ak AR
T I, 3 S 3 B 45 5 75 R R A5 1 I PR A5 A A
L7 HeAh, SLC25A13 FEFAGIA & Bl — 24 & %%
55 ¢.1661G>A (p.R554Q ) , KN BE S8 7 b
ARERBERG o SR AP & i bk L 40 Al SLC25A13 eDNA
T AT 55— N A I R L AT R B
ST, INTTHERR T A FE AR BRI . 327 5 Fe bRt
B4 9 1412 W7 7 248 B SLC25A13 3 P 28 728 43 #r
mRNA 7B S840 e B, i B e A i
SEREAT R IR AR A K B e M R A DG B ik
R 44 UL B I S, T B R A R s A
A HERR TR AT AR bAh, I AR B AL 1T
S 0 A B R 22 A R LR AR, TR I R DA B st
FEVERF . 5 H TR IE B A 3 I 2R 80 E A,
R 5 A AT ARG I - B e LA 2 BU SR I, AR
AF 7 30 4 1 . 44 3K AR B Sanger W
Y 4F, BN % # L LARS 2 A ¢.2133_2135del
. 1183G>A RAMBE GHEGT. XMARAETE
ExAC RERE i AR RAE AL, B30 F&
BIIREX N, 2R E B2 A RS
EEGAAIIRE . 90 [R5 T 9 2 Hr 2 4
RIS RAR A BE RO . (AR, BETE
AIMGE R 27 ok vl N kA, B AR E AR
AT LARS MRS, 7 i 0 e A
VI PRI T 3 A 0 A RS T 28 G B

LARS % H 2 5 1) A L5 LeuRS LA Z W & &
& (multi-tRNA synthetase complex, MSC ) & 2 17
TE. MRAEFEA L5 HIAFIE, LeuRS HJE T4 —2
aaRS, H Ak S0 1 4 A0 16 1 o — A
A B3a2 5K 21 1Y 1Y) Rossmann T2 4545, HE
£ % HIGH 1 KMSKS Wi MFHIEIKE:, AES ATP 45
A ", 7F Rossmann F18 [ FI 1> B3a2 2544 2 [8] I
A— BB CP1 4545 3, ( connecting peptide 1
domain, 260-509aa ) , H A it ohRE ", % g4
WO E AT, — R AR,
Hrb 1298 = EEORAY, SIRYWL — PSS GG O
— N ERALHIR D399, KA, LeuRS if & F —
AR C AR 25 & R I 25 F 38R C A v
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MHNZsHasR, i35 (RNA™ #2245 4, 585
MSC A HAb AR G B AR AR A B ffFge i Y,
PRSFA A5 T298 2848 TN AR, W p.T298A 521 S
IR PR B — 1, i AR T RO AR
%, ([ ERRBEILAY Leu-tRNA™" WK i i ASRE
R, D399 A NNAERR, W p.D399A 12 Tk ik
T PR A TR A AR, 2 A8 T 7 P S ) T
feidtEL, FECE P E IR T AL RN R
FEAIRs IR0 I U8 G R T P PO AR IR 42
NI R i HK A A D R Ak (RNA™ I gmiERE T .
ARFFE L c.1183G>A( p.D395SN My T CP1 25444,
A TNEE R BIR, D395 5848 N RATNE S ,
AL 2R 395 {07 S FE IR R 2 SR =2 [ 1 S
[i) Fsf -, 52 T298 A1 D399 5 Higr 4 kiR 2 1] 1Y &
B, AT RERE CP1 SE RS A TEPER S, AT
SR X B0 dm B D B L Ab, ¢.2133_2135del
( p.-L712del ) AR T Rossmann 778 245 ¥4 3,
f) KMSKS ik Bt (716-720aa ) Z B, & 45 1 i
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