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Clinical characteristics and GAA gene mutation in children with glycogen storage
disease type II: an analysis of 3 cases

YUAN Shan, JIANG Jie, ZHA Lu-Ting, YANG Zuo-Cheng. Department of Pediatrics, Third Xiangya Hospital of Central
South University, Changsha 410013, China (Yang Z-C, Email: yang zcr@126.com)

Abstract: Glycogen storage disease type II (GSD II) is an autosomal recessive disorder caused by a deficiency
of the lysosomal glycogen-hydrolyzing enzyme acid a-glucosidase (GAA) and can affect multiple systems including
the heart and skeletal muscle. The aim of this study was to investigate three children with GSD II confirmed by GAA
gene analysis and to report their clinical characteristics and gene mutations. One case was classified as infantile-onset
GSD 11, and two cases as late-onset GSD II. The infantile-onset patient (aged 4 months) showed no weight increase and
had dyspnea, muscle hypotonia, and increased alanine aminotransferase and creatine kinase; echocardiography showed
hypertrophic cardiomyopathy. The late-onset patients (aged 8 years and 13 years respectively) showed persistently
elevated liver enzymes; one of them had recurrent respiratory tract infection and restrictive ventilation disorder, and
the other case showed significantly increased creatase but normal electromyographic findings. Peripheral blood genetic
testing for GAA gene showed six pathogenic mutations in the three cases, and the mutations ¢.2738C>T and ¢.568C>T
had not been reported. Therefore, peripheral blood genetic testing for GAA gene is an effective diagnostic method.

[Chin J Contemp Pediatr, 2017, 19(10): 1092-1097]
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HG R R g s Liu 45 PR R 050 R R,
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Wl 1. BIL, B, 440H 12d. HEMIKE
ANEE3AH, FELRME 1 d T 2016 4E 7 H 22 H3k
Kpeakiz. BIL 1A HRTEIRE A 52 T,
TONEE R DI, DUUERE, 28k “iEE
ALOIUKE” o THL0 . BB O RS RHIE SCREA
J7 15 d JE i AP S o 1 d T BRI PRI, PO
WM BRI, i 2 3Rb. BILRS 2 IG5
277, BAMGIL, HAREN 3.25 ke ILAGE
BT, 5, HRBRIBY . ACERAME, IR,
MINFGLEw . B 1M, 5, W, TRk
KPS, WA 1KIR 37.6°C, JikiE 169 YK /min,
I 40 YK /min, IfiLJE 90/62 mm Hg, AT 4.5 kg,
B 60 em., EFRARS, BIEE, MEEE.
B JURTCE L . SLTCRTE , M3 TOh 5,
JERRIRRY & At, v UL = MAE . BUIE AL, w]
[ S AR . D RTIX TERE RS, LR 169 IR /min,
B, OE L, JodeE. A, AT 3 em,
Fid, BRZERD T Al o WU AL 3~4 9%, AL
SRR, FAEE R, L Ef 4. ALT
256 U/L (5~40 U/L) , AST 147 U/L (5~40 U/L) ,
BCRH 2T %K 12.8 pmol/L (2~19 pmol/L) , & fH 7
2 5.7 umol/L. (0~10 umol/L ) , CK 1363 U/L (24~
194 U/L) , CK-MB 64 IU/L (0~25IU/L) ,
LDH 1363 TU/L ( 100~240 TU/L) ; N & ¥ Mo 40 ik
10699.9 pe/mL (<200 pg/mL) o M F 7= XU B A Ui,

B B ORAS, DR, DHMIHE 0.6, 250 IR
RERESNIE, B S RIBRAR 2 DAERME : A0
REBH @ IGIRL, A S RERRALZ) 13 mm, FEEERIFH
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= 1.5, AAOEIMAE (LVEF) 42%; - EE
RLOAUR, A=IERDifencR . (A8 JLIEERLG AL
Sl ACHE R 5 DR R PR TR AL LG | O P 3 T £F
et A E | O BEE A SELIRAFTT, IR
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GSD T, JEAHRIZWHLETT GAA TEPERINEE GAA
FEH 5T
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MR 253697 o 1 AFERT UL Il R PR AR B, A2
e, %k “ABREMIFR" , T FEXE
THEEAYT, SRR, BILREAEAT S G T J
Yedh, RE IR 27, 32 WA, AT
F8; 1 FBAER. iiE, ERABFINTRERIL;
SCRERAGE, AR RSN, FLUH ARG, FiETRdn
AELT, WAHE, MR K 15kg (-2SD) ,
Bim 119em (-1SD) o JHEA, METERE. KL,
PUETCH Yy, HRWR LA U P I 5 0,
A J A B . DRI ERER, DR,
TR, B, AT 3em, B, HRE
L, MR T AR K. PURCAL T WL IE S,
THEZALE K, Gower MEFAYE, BURE I SHEAE, AR
PRAERAME . SCi =i ar. AFRE % (R 1),
BihE. MM, SREAPLIR . GOPD fifi . s
. H SRR 2SS PN, EIE BT .
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x1 w2 BILAFhEE R AEESE L R

AALtRbR (SHEH ) (Gl
2014.7.14 2014.7.18 2015.1.3 2015.6.9 2015.6.22 2016.7.15 2016.12.08
ALT(5~40 U/L) 144 125 68 87 80 130 83
AST(5~40 U/L) 142 140 114 131 198 152 122
Thil(2~19 pmol/L) 12.0 9.1 7.0 10.8 11.6 - 16.9
TBA(0O~10 pmol/L) 7.3 3.0 8.3 8.5 7.0 - 6.0
CK(24~194 U/L) - - 590 - - 638 471
LDH(100~240 TU/L) - - 520 - - 592 484
CK-MB(0~25 TU/L) - - 31 - - - 31

T [ALT) WA TR A SR/ [AST) [T AR AL/ [Thil] SRLLE; [TBA] SREL; [CK]WIFRIRES (LDH] FLARIE S/ [CK-MB]

I (L T PR UK 6 /8

Wew 3. BIL, B, 13 %, HABITETE S
ERFRBEHS . BIL S AFERTA WKk AE R B2,
R PHE T = (AST 156 U/L, ALT 121 U/L)
S AR, 12 W A% e P B A% A RS 220 T 5
Wi, TAYFEXTRE SCRAAYT R BT T R
hBt. PG I AR, JEHERR R
PEIF R . Wilson's i . H ST R GRS, T
[ W7 R 25, IRt T LA A ETRCR
KGEA R, ARG, SESEA T ML
FEARWAERE . BILFRIAME, R 15 17,
Zf 40 JA= A, HAEREEE R, AR AT ML
F R L. A REIER, M 23 K /min,
M 128/70 mm Hg, A HIEH, EIHRMEE, WA
B, PR, DARIER 28 Bk U T g,
R ELZE RN S, RURMIEI R, R LT
B OF 8T /min, ¥, LEAT, LG
JEH, AR 1em, BER, WRZAERNT A fb A
B TCRE, M AILTCIE K, WL, WLskJg
1E%, Gower fIEFAME, Bt SUSHAAAE, TRENESI R,
WA A . HFIHBEAS ALT 193 U/L (5~40 U/L)
AST 251 U/L (5~40 U/L) , & IH £ % 8.2 pmol/LL
(2~19 pmol/L ) , FAHIHR 2.1 pmol/L( 0~10 pmol/L ),
TRl 15 1% 1 366 U/L (40~110 U/L) , y- 4 & Bt 5%
JikTi# 36 U/L( <50 U/L ), CK 1231 U/L(24~194 U/L ),
CK-MB 64 IU/L (0~251U/L) , LDH 327 IU/L
(100~240 IU/L) 5 MFREEAME, WEEA . 45
RAY . ESE . TORCH E A . H S35
PR R SR . M AR DI
WL IR W . 2 Wi % B AR e, B o
[ GSD 11 B & ) BRI A TR s LN TE T

HERRARXS NG, SR A A A UL . R &
Wy 20 I ERIZ WU EA T GAA TR PRI B, GAA
LA
1.2 #H—PRE

ARWEFE AT BILA m MG W), I i B
BefC PR Zs 2 o Al o, R EUZ R SO ACRERY
S5 mL, SR I RAR AR A AT FRZA ) i 5 A 40
DNA $2HURF £ [DP318-03 (200) 1, HR¥ER/ED
HIHEH DNA, 3 i 58 A2k 43 0 B AN 7 ot o
Ko #4978 DNA SCZE, R Illumina Hiseq 4000
T P ASGHEAT I o X0 P S 3R BA D s
H1)iz F NextGene V2.3.4 34 ( Softgenetics, JE[H )
5 UCSC ¥iudls PRS2 it i NI H 4 hgl9 2575
HEAT O, B NS 28 8 B /2 HGMD ., T
NFEH A HHRE . dbSNP BUE R B, MR
A S HEAT TR, W S AR A AR AR
He bR, mRNA A7 g8, 2 B IR B 7%, I 1 SIFT,
PolyPhen2 . Mutation_Taster 25404 7 B 152 2l
X RS

Sanger Wl P I E: XA LIEAE XS4 T Sanger
WSk, JEET X RGP, S1Y st
JREFR I Al A . SEI s WA R . Goldstar
12.5 pL., ddH,0 9.5 pl., Primer 2 pl., Temple DNA
LuL, BMKRZR 25 ul. PCR ¥4 KN 45} 94 C
A 10 ming R 5 94 CAZ P 30, 60 CiE k
30s, 72CHEAf 455, 35 NEH; SRS i 72 °C A
i1 10 min, A EER R RGEMEL KT 1Y,
— 2 A AT Sanger M ¥, T A 58 A 45 S A T
DNA B[ 0 s FRh 7 5 5 S BRI S5
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2 HZHR ISR, 5 190 SAE 2R 5 A8 2 k=R

2.1 GAA EEENER
P4 1 B 78 3 0 B T SR 6 Fh
HH R (F2), M c1411_1414delGAGA
(p.Glud71fs ) FITEHIRA, ¢.2024_2026delACA

y—ll_tlzl 1~2o

&2 37IFEJLE GAA ERERE

St W RS FHRMAE ABNE FASKIR
1 c.1411_1414delGAGA p.Glud71fs AR+ 9  H-3%

(p-Asn675del ) fif /N B 2% 2 AF, ¢.1843G>A c.1843G>A p.Gly615Arg SMEF 13 A%
(p.Gly615Arg) . ¢.2738C>T (p.Pro912Leu) R 2 ¢.2024_2026delACA  p.Asn675del ZMEF 14 3%
¢.2104C>T( p.Arg702Cys ) . ¢.568C5T ( p.Arg190Cys ) "'27382* p-Prod12Len fgi 19 ﬁi
3 e2104C>T p-Arg702Cys 15 A%
N = N
R, S 0'2738C>3‘ C'5§8C>T %X"fi'ﬁ ¢.568C>T pArgl90Cys ANET3 R
DL SCHRARGE , 435 912 {7 2 FE R Hh i 2 iR
280 230 28¢( 280 29
[ BB g wmusn s m g B R BN . o - [ I |
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WRGE, BN 02738C>T G IALHNTE , SR ¢ 2738C>T L RIS . i kIR AR AL R 1

2 il 3 BILRERXE GAA EH c.568C>T REAL =M F E

BILSCK

JPIREE S

%1 3 L GAA ZEPIAG I H S ¢.568C>T #r

RGE, HABEEN e 568C>T A¢E RASHEMH, SR . 568C>T LR AR IARAE . ik BT WAL Lk

22 GAAEEZEAMRETEZEA=REHXILLHHT
HI SWISS-MODEL 43 51l #4) 43 ¥ A= 74 1 2 AR 71
GAA 3D B, Z3Hr 287 ¢.1411-1414del GAGA %
GAA 25038 B2, 2550 R R 25 GAA
M B ESRH . WHE 3.
22 BT kWE
3L 2 GAA & R 28 A8 K il s 3912 Wy

GSD I, Horpfl 1 mZ LA GSD T, 2, i
3 MM kA GSD T, 3 Bl ILHH AT HERT
Myozyme FEFHEZWIRYT o ] 1 BILT 1 2 NFET;
B 2 BOLL R PUEGY . S IFSERTT, 50k it
TR, HAREAY; # 3 BILRELTHFRIT,

—F AT, ToMERIER Y, = J74E, {HH AST,

ALT JoHH & R %,
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3 BHAEAIRITRE GAA 3D =
T GAA AR A7l R c.1411-1414delGAGA 2875 kA2 i
GAA — Bk,

elE: R Ey

WL)LE GSD 112 GSD 11 5 by s il — T8,
RIH GAA TEPERAIRE . (< IERW AR 1% ) , 1
PR LI , DRt e ) B B LG ) i SOV I
vy S U VISR T8 T s vy HARR R E R B, ] 1
BT LA GSD 1T, BILZ THAERASAR
MM EHLWNHE, FRI O, LI
BRI, WL, WUk KT, PRIREE, MR,
REAR ML GSD 1 3% D AERFI AT
AR P 1 5% B 584> GAA 16 (29%~30% ) , i
TE 1~19 B, J5 5 H T 20~40 2, ASCH] 2.
% 3 ¥))@ T kR b AR, HFEERI N
JRe s RIS SR R AIE I DI REAN 42 3 JLAE e R
Me &7 GSD T & —F 2 RGP, BiEILA . If
W, WLA 8. Rz, . OE. §hib
RGN, IR 2, ASHLA Il R AL
SERL . Wiz, WA, 95% 9 GSD 1T
B CK JhE, HHEE AST. ALT Jha, [HPHA:
SYERAR, WGIRH 5 T 285, Lukacs 2™ % il
T ARRE R RS M A R CK T, R
1T GAA EEPRRI LU LR TS A A 2 Lo GSD TTHY
TR T BEE PRI L UL RG4S A S S R A I
PRSI0 S5 PR, AR ST 3 B AR GAA T MM
AT GAA LRSI

GAA L PR 58 3 L3 1ok ol A8 il 1 28 T 5 i
I RRIM . GAA FERIZEASAIEN GAA G AL, W
FRACAEM . i R I SE AT, L AR o e %
A BERAS R G e A U e 5R B GAA G AKF.
BB GAA TGVERAR . R AE B | I KRR
FEEE P, GAA FE D AR A7 AR B i R R S
%) 1 L ¢.1483G>A Fll ¢.1411-1414 delGAGA E &

FATERA, CRHESCEAEeEE ", ARES
T X H LAY SR LB GSD T BLH L 2 0 | SWISS-
MODEL 43 51| #4) 2 85 A= RN € A8 8 GAA 3D ARAY
AHTFEAE ¢.1411-1414delGAGA X GAA Z5 4435 B 1Y
S, Z5H R IR FE GAA 4540 1 35 50,
X GAA IEPERZI R, B c.1411-1414delGAGA K™
BHURRZ, SFEHEEERNGSD 1T, f#l2,
% 3 LY ¢.2024_2026del ACA /M 2k 2875 K,
c.2104C>T 5 X F8A%, R4 SCik " Hial 2 A 7r 22
JLAYGSD T A, AR HLIG R SCAR BH , AR SRR AN
WESC R AT REBOR 248 . 1] 2 BBILH T4 19 54
BT 1 ¢.2738C>T 5 LA ARG 4 AR B i 11
TR IGEAS, EAHEE 913 i 28 HE R Hi I 2 1R 28 1
SLER, A R I SR A O P s L R
SEEIR, VIRERCM T EEE LAY pH A, M rT e
WG IS P UK. Herzog 25 " %6 318 ¢.2738C>C
AIRE AR EBUR A, B 2 BILFEIZNL S &L
B SCRAY BRI RS .2024_2026del ACA 2784
BB AT T B R B, 61 3
BIL . 568C>T i LA FEE 190 137 2 MR H
R RS A e R, 122 58 A8 SO i A D SC ik
I, e O RS SR A AR Sk b SR L
e, LABCEM GAA AR, ERENETZ
SYARL, 75 AT A& A A ( S5 500
1000Genomes . dbSNP) , KM ¢.568C>T 4 X 5845
AT RE AT BB 2 AE

Myozyme J& H B ME — & %] GSD 1T 89 45 5 4
RIT25Y), BRI LIRSS Y3k, AR
WEE SR, B RL LR Ak O, 3R &
GSD 11 R HCRF W (LR IR LAY A2 22, Bt D Be s s
BEL P Sl R A, L S B 8 M B AN
Al Bl TR Y W RE A Ak R L)l < T RE K
8 F)a, —EREEEEILNEdA, EER
S s WOE WA T RS, AR I R
0 5 Bsf SRR T S A A B TG A I WML A B DR
AR RLRR R, TR AT
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