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[HE]  WE—DFERPPIIELRRER ZAUE T8 (GSD 1) #ILIIGARER, KT A (DBS)
Wt JB LA E M ARAR HASI L A0 R PE o AT R (GAA) TETE; RARAMHERN (PCR) MHZK &
GAA FEF G X HEF TP 14, EHENT 4001 GAA LR 2RI B0 . W] )L SUIERG , F 10 4 H R PRI R 3 PRI U |
SHNATS . OISR OIREAREES; P EBILANE M GAA IEMEIH BAR T 1EH 5 JERI 0 & Bk
IUAFE 2 DN EAAZREEAE, 000 G1942A 1 G2214A, AIH CABIESL A BURME, FHE— MY EE, 5
H GAA IR 738 MM R AR AL T2 k205, PR LA IE DRI B 0 2 B iR SR BUE 1T 78, SRBESS T
FHaaT, MRS, WEJLAAT 1S A RT7 A AT R MR SR T RUEH GAA R 2455 A
GAA JEPERFIRITEL, DBS BAMANE I GAA 61 & GAA FEFAGIMIE W17 . ARSI ik,
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Clinical characteristics and gene mutation analysis of one pedigree with infantile
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Abstract: The clinical data of 2 infants with infantile glycogen storage disease type II (GSD II) from one pedigree
were collected. The method of dried blood spots (DBS) was applied to collect peripheral blood samples, and the activity
of acid alpha-D-glucosidase (GAA) in leukocytes was measured. The coding region of GAA gene in this pedigree was
amplified by polymerase chain reaction and then direct sequencing was used to analyze mutations in GAA gene. The
two infants were twins, who were admitted to the hospital due to feeding difficulties, generalized muscle weakness and
hypotonia, cardiomegaly, and cardiac insufficiency when they were 10 months old. The GAA activity in leukocytes in
the two infants was significantly lower than in normal controls. Gene sequencing revealed 2 compound heterozygous
mutations in the two infants, i.e., G1942A and G2214A, respectively. G1942A had been proved pathogenic, and the
latter one, G2214A, was a nonsense mutation, resulting in the change of tryptophan, the 738th amino acid of GAA, into
a stop codon. The two infants were diagnosed with GSD II by gene detection and no enzyme replacement therapy could
be provided to them. Follow-up visits showed that the two infants died at home at the age of 15 months and 17 months,
respectively. GSD II is caused by deficiency of GAA activity resulting from mutation of GAA gene. The detection of
GAA activity in peripheral blood by DBS and GAA gene detection are effective and feasible methods for diagnosis of
GSD 11 [Chin J Contemp Pediatr, 2015, 17(10): 1228-1231]

Key words: Glycogen storage disease type 1I; Acid alpha-D-glucosidase; Gene mutation

B R U I AY (glycogen storage disease  IRFRPES 0, &l TRRYE o- F2W 1 (acid-
type I, GSD 1, MIM 232300) Hifif 2725  a-D-glucosidase, GAA, MIM 606800 ) J Al G AT 2L,
Pompe 7 1932 A p7IRRIE, B—FAILMHE YLt GAA JEIABHUR T ObE IR R BT 06 75 RO B, BEAS (AR
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REFNBE o3 DA A o I B = BE BRFG I
WEIANBER A, RIS BRI BIR, iy
HHREWL. O AFIESE Z R U050 I PR T
FRIRAATCT . DHUEX ., DIIREA SRR,
U R R A i AE T Y I RIS TR
BRI ENE . WU TG A S R A
AfFgE T, FATR—XTEEZ GSD 11 A9 BUML i
SRR AN I GAA TEPESEAT A, RIBCRA i
#5  hf (polymerase chain reaction, PCR ) ¥ #
BP0 7, XA LSBT T
GAA FERAURTIN . W~ LA G1942A 1Y
EOR AL G2214A IEEMIBUR R . AWTFTEER
R A % (dried blood spots, DBS ) £l GAA
WEHERTLAVE Sy GSD 1L iyfitidr 7k, 4k ZiEAT GAA
LD T LA GSD T LRSI 2T

1 ARSH®

1.1 RIS

Wl 1, 2o, 10H, WOELEH 1.5 10H,
WG, FEk 17d, e 3d-F 2008 4F 11 H
28 H ABi. BILNEE 2 55 2 7=, MAURZ K,
JEHIER =, HAERRA R, 10 4 H5ANGE
s, ANEERHE, FRSkRME, HAHMHTE 14 A H A
“Plide . MRE . SRR FETS. ABEMAA
IR 36.5°C, 03 170 YK /min, B 70 YK /min.
— B A 2, IR EE KR, AR, BN
W s, DAk, SRR, O
B, WU, R R XU AT R R AR i 1
B RN E Y E . T 3em, B, AR
LT =2, WUk AR, BT ARSI H . B
. IME R A4 (WBC) 141 x 10°/L ( &%
{4 3.5~9.5 x 10°/L.) . #RELAHAR LB (LYN ) 37% (=
FAH 20%~50% ) . PR AN H ) ( GR ) 57.3% (2
ZAH 409%~75% ) 5 MR B2 (ALT)
122 UL ( 2% 9~50 U/L) . WEHEZ [ (AST)
82U/L ( Z# 1l 15~40 U/L) . WLIR I WG (CK)
204 U/L ( ZH#AH 25~400 U/L) ;5 g F s SU S0 53
Wik | ZEL, O EmYR (B 1) 5 Ol
7 2 [A] B S 20 0 5 e BE A O R RS, O )RR
R (It 7045 38% ) 5 MRS /RIF EREE 5 M
B B FERE, ST L 1 emo ABEJS I RH)

AW LA . DT, 4T R
geo wRO . XSEIRIT. W0YT 24 h e, BIJL—OR
AU, OFRFBER 124 K /min, FEIZ 40 YK /min,

HEPR 10k, #EFL 2 Wk, HELE, HJE L%,

DEAMIE, FBRYT 1 EE, BJUIEEE b,

JHFRIE RS A f K2, o0 TERA 080N, #b Tl RI2
Wi RPUE T8 2, IRk EBenyT, &5
Bk, BT, L 12 S H B R

14 4~ AR RES, 15 A BHER HAET,

B 1 %601 BEBESE
D TIEa N

ARSI % | KAl O

2, 2, 1041, PRI, e & A
17d F 2008 4F 11 H 28 H ABE. HILABURZ/),
RHIER T, ARG R, 2 1A &k, 3
MRS, AMEERKETZEEE, 1011
AN, AEBE, Aiethk. ABiiRA.: (KR
36.8°C, />3 100 YK /min, PFIZ 26 YK /min. IR,
AL SR T R, DA 3 AR
FTF 2ems AMUFEALD =2, WLsk K, B
SRS FEAGA . F R WBC 9.5 x 107/1;
M A28 AST 134 U/L, ALT 91 U/L, CK 456 U/L;
16 s AU S BEA 5iE , DUSUR iR 3 O R
RO E L HERE, 220K, OIIae TR (it
M54 44% ) 5 CHIEDR PR EIIZE%, QRS
JES R o IIRIZWS A 98, 2 Thusdy . XHE
SRRBIT . 09T 1L EJE, BJLIERE S AR,
BEHEIR RBUE TR, fFKEER, HETHB.
BIL 12 B, FWEENE, 14 4 H i
g1, 17 A HBHER LT,
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1.2 SMEM GAA &

DBS VAW LI AME AR AS . GAA %P
ES % SCHR Y FTALA AR 3 mm B I H, B
TIRILHA, A 360 L #B4liK, ZHAL FZE
Lh, FE4FVEME, HUS0puL, M A 10 uL 80 pmol/L
BT i (pH 3.8, FH 40 mmol/L [ 52 5N 2% ik
i 1 ) Az 40 pul 70 mmol/L 1Y) 4- H FL <P AU i -a-D-
it e A 2 I (4-MUG) , 37°C FAEFH 20 h,
JILA 200 pL EDTA 29 (pH 11.3, 0.15 mol/L) .
FHRPEFICRM AT TR E, MBI
SRSy
1.3 GAA EFE &

HUPIAS (8L S HACHE 1 bk EDTA Bt 1
FRAS, By - S 05 15 $E U3 [ 41 DNA, PCR ¥4
LS HAC R GAA FEH 41 2 F 2~20, Ir 51
Wy UL A & SCk M PCR M 2 # J & R . LA Taq
0.5 pL.. 2 x GC buffer I 8.0 puL., dNTP Mixture 2.0 pL.

(2.5mmol/L) . 1E & 7] 5| ¥ 43 5l 24 2.0 puL. 01
10.5 uL. 4z DNA (100 ng/ul.) 1 pL, PCR 1E 3
JRE 5 94 °C T ZE ¥ 1 ming 94 CZE 4 30 s,
58~62 °C i ‘k 30s; 72 °C #E f# 30~60s, 3£ 30-~35
B T2CHEA 5~8 min. JH 2% B MR IE L
TKAY S PCR 7=, TE505MT I R b H i 2%
W7, i il TaKaRa Agarose Gel DNA Purification Kit
PEAT PCR =9 i, 4lifk )5 1) PCR P-4kt e
Wi BRI R 23 7] FH ABI3730XL #E471 ¥, Squencing
Analysis TM 3R{E5047 0 45

2 R

2.1 SMEIN GAA BEiE M4 R

WA LB GAA W M A6 I &5 2R g /N 1)
¥] <0.63 nM/punch, 1E # N GAA Tf ¥ & /)N i}
>7.92 nM/punch, P4 ILAY GAA I 7 ¥ B A%
TFIEH .
22 GAA EE#MLFE

23t W LR HACRE GAA FE K 4 IX AT
Wy, B BILBIAE GHEGRE, AR
JL GAA FEHEE 14 SN T F IR 1942 (i 3EA77E
Hiffe (G1942A) (E 274 ) , FRER (A) B
REE (G) , 3 GAA FEHE 648 i H AR

(Gly ) {22 AR (Ser) BUY (G648S) 3 £k,

Z AR A BILE R A G R A, BILACEZAL
MCRA, FEWABILE 16 4P+ L [RIE A 7E—
PR IRI A TC L RAE (G2214A) (K 247)

PRIIRIERS (A ) HUREIES (G) , FEGAA EH
55 738 i i (A R Trp VAR Bl T 24 1R B A%( W738X )
PRI T RBILACHE, WohaaRs, BILE
FALETCRAE

B2 GAAERWMER LK GAA LN 14400
T I G1942A 875 Fi3k /R ), S8 GAA & 26 648 (i H &R Gly )
Wee2 /R (Ser) BUL (G648S) 5 £iEl: GAA JENG 16 4ME T 1
G2214A 578 (Fik iR ), S8 GAA 4R 738 S &2 (Trp )
ARG TR IS (WT738X) .

3 g

GSD T 21 THeRME GAA BRIA T S5t
PEBR, MR R AR . 32 B B R
JEERT 43 R B LARRIGE A A T, 155 1 7 e R e
TRILARPMZR B GAA 16 1E. 2L B RN T
GAA TE PR E ol s e, SR 1A LI
FAJE 3N H R, UBANK ., 28k BB .
WL TR S A T R o ARG AR ] WL | LR IR
YR PR, 0 B 75 O JULAE S A
DUREA S, WHERERE, 2T 1 2 NIETA
I Tl TR IR 5 O I D RE e . I & T AR
HRM , R RO (RN I RS
()4 B PR, JogeE IR >, ARSCHrRIE 2
BILAE 10 A H REPERBA &, OAERER, A&
GAA TEHERH BBEAR, /3 0lE 154 174 AK
AHERAETS, JB T2ILA,

BRI SE A GAA Bl 1% 0 58 22 AT %
AR GSD T2 Wi & bR ™, (H AR 7 ik 55 B
B A () LT S A0 AT 4 5, TR 4~6 S,
B S HESR T2 W, WL A BN B0 28 21 fR ARG 45 T B
T A LI A2 GAA 36 PO 55 o
R A X A6 0 5 SRS AR K, oA B A
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W, KNl Az, (AT RR R AT 3R AU
PR BRI 0 TR RS W ik AR H

GAA TEAME I A A M bt A7 ik, DBS fHK
MRS, LIBEICEE 4-MU N RPN E GAA 151,
BATA. ETisf. MUk, dEm. ok, &
W, BTN AR BT AR R A
WOk, Rk B LB AN GAA TR T
FJa, it FEPAG T B Hi2 B, dE— RS T
7 AT AT A ERR T P

GAA JERN T 17q25.2-q25.3, 4K 25 28 kb,
24, BLKEIT GAA FER KT 300 FhEs 2748
(www.pompecenter.nl/ ) , FEEPIEFLHF T 3 4
I 7 X3 S A RIBHB TR 2 SANEF; S
WEAEFRAL Y 10 S A1 11 A0 7 LA S 8 H &
PRST XA X BB 14 SAME T, GAA JENRAAE
TEWT R ARG R e, ZEh E SIS L X AR 14
SHMNE T C1935A Z87A8 R fe iy DL 2 A 11 oA
PR B R E ERERDE, F1IMT
GAA AT X, 14 5B F 1 G1942A, T3
G648S, EwiF A ZHE " 5 — A RAn R
G2214A, FHW738X. Zidkiz, W738X 255 2
WHARIE , Zeng %5 " FE 1 {5132 JLH) GSD 11 48 JLIE
Al 4G 5] E888X/W 738X, % LA 2 AN H B
IR SR RER 2 B LTC T, 44 H RGOSR,
6 > A BT O fe sy, BOILAZIM GAA T
PEACRIE F XTI 17.3%, K W738X Al S5 GAA
BRI AT AL, HEMR R E SRR

25 FE B S 2Y i W BHE BEUR T 2006 4F 4 H i
T EE—AEA GAA BT GSD T IRYY,
W12 W e R AR 2 ARIR T A A B ks 22 LAY GSD
I " TR 7 X R4 R SE [ K 2
Z2FF )& GSD T B A LA Uo7 i g e Uk
I T AR LT A 45 6 il IR, BRI ke
GSD TG "' AR Sl Y DBS B8 B & A
W GAA TEPE, X BHE 2 AT B DA IR 5 T 7R 3K
4T84 L GSD T i AT 474

(2 % x W]
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