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Analysis of the GAA Gene Mutations in a Chinese Family with Infantile Hypertrophic
Cardiomyopathy
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Abstract;  [Objective] To identify pathological mutations of the GAA gene in a Chinese family with two patients affected with
infantile hypertrophic cardiomyopathy. [ Methods] The clinical data and the family history of the proband, a 6-month-old affected
female infant, were investigated. DNA was extracted from peripheral blood of the proband, her parents and sister. All 20 exons and
the intron-exon splice sites of GAA gene were amplified by polymerase chain reaction (PCR). Mutations were detected by direct
sequencing the PCR products. [Results] The echocardiography indicated that the infant had hypertrophic cardiomyopathy. Pedigree
analysis suggested that the mode of inheritance might be autosomal recessive. The infant was found to be compound heterozygous for
two mutations in the GAA gene; ¢.1843G > A (p.G615R) missense mutation in the exon 13 from her mother and ¢.2608C > T (p.
R870X) nonsense mutation in the exon 18 from her father. The proband’s unaffected sister only carried the heterozygous ¢.2608C > T
mutation. The ¢.1843G>A mutation was first discovered in the patients with infantile form of Pompe disease in Taiwan, and the c.
2608C>T mutation was first found in the Argentineans patients and then in the German patients. To the best of our knowledge, this is
the first report for the two variants in the GAA gene in the Mainland China. Both the mutant alleles had been verified to code for the
mutant protein with very low GAA activity respectively.  [Conclusion] The compound heterozygous ¢.1843G > A and ¢.2608C > T
mutations caused the infant’s condition, the classic infantile form of Pompe disease (or glycogen storage disease type II) characterized
by hypertrophic cardiomyopathy. This study confirms that ¢.1843G>A mutation is related to the classic infantile form of Pompe disease.
It also indicates the necessity of performing the analysis of the GAA gene or GAA activity for patients with the autosomal reccesive
infantile hypertrophic cardiomyopathy.
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Fig.1 A pedigree with infantile hypertrophic

cardiomyopathy

12 7 &

1.2.1 P2 DNA 69488 2 5035 K8 i 1)
B @Il R e I Dot e e BOUR A AOH
ACEEA I 2 mL, 2 R 3/ 447/ S G Tt A 4 1k
#H17,

1.2.2 ERFI 5 5 BE R HACEEFIGHAH Y
GAA FEPRIY 47K 20 A0 7 J H 3y o s kAT
HAEFH 01, Y% NM_000152.3 J¥51), )k UCSC
B E (http : //genome.ucsc.edu ) RIS GAA
FEE ) DNA JP81 . DAAEZ A Primer3 (http ;//
frodo.wi.mit.edu/ ) #EFT5 ¥t , B LR T A
NFEIG M, PCR LI Z&AF 94 CHIAEYE 5 ming
94 CAEME 45 5,60 CIR K 45 5,72 CIEA 2 min, &
35 MR ; B 72 CHEAH 10 min, XF PCR j= 4yt
TSR EEE R K | il JF R, )y
25 H Chromos Lite 2.1.1 ZXff (Technelysium Pty
o] IRIHNE ) #E 47 7087, B s e 510 5 20 12
(1) GAA FE P AN AT HLXT, 728 SO AR A
& B[R] 20 72 S bl 2 T 4 7 1 i 44 35 W (hitp 2 //
www.hgvs.org/mutnomen/)", Bl +1 £ NM_000152.3
HFE SRR IR S 5 ATG WY A,



14 PRERS: 4. BILUILERLO VR — & GAA JE 5L 70 Hr 141

2 % R

BIL GAA EEA AN E A RAEHERE ..
1843G>A Fll ¢.2608C>T, HA i T45 13 Sh i 11
c.1843G>A R7AE | 4 615 (%51 GGG 2K
AGG, FEUEH M H AR (G) 2 MR (R), B
p.GO15R 5 X =7% (I 2) ;7 T4 18 b 11 c.
2608C>T 278, fHi 45 870 {if % i T CGA ZE K
TGA, S HUEH AR MR (R) 72 2 k%55, Bl
p.R870X, Hirf ¢.1843G>A RASK [ £F35  BEE R
RPN ARG T 5 ¢.2608C>T AT K ALK, L
FZRAE AT B LA BRI 1T 1,0k
¢.2608C>T RASIZ AT, BNAE 7K T AL SR IR AR 55
(LRI ¢.1843 3 i BESEIE R AR E N, T
GAA B FH QAR L, BB E AT
LB A mAB e, B X AR e
KB BAETR AR IE . GAA JEHAY ¢.1843G>A Fil
¢.2608C>T B A 24 A HERE FE Tz B LI L
JEJEEIRY o L A RRAIE 1) 22 B 22 ) LAY Pompe 5 .

3 i i

GSD I % Pompe 9 , FH i =2 9% #“# %€ Pompe
F 1932 A B ARG , BB — B0 R B R
TAA KR, ABSERBET ; % B 4
BL)LAL GSD T, GSD I ks etk ik it 40
FEHE TS BB R RARME, 28 1/1.4 5 ~ 1/25
Tyt v SV M X R 2R 1/1.7 T3 TR R
i XA LR R BIARGE | e = TRAR B AT 2

GAA FEFJE GSD T B EEH P, GAA FEH
T 17q25.3, 45 18 325 ku, H 5”40 fB X A 3
PSR A BY 2 7 =X, (EL 4 5 X 58 4 A [R) , 45 952
MR FEEFR (http : //genome.ucsc.edu) , GAA i A
AHRE 21 B R 105 000, HRTAR T 20 )2 i B
PRIGAB , A A B B B B A 8 K&
T e S (A R LA R H i R L iR Ak | LA
VA , 2 5 E AR RS . GAA JER 2878 Al S
GAA BRI B B 538 Tl 4 S5 09 Y
ALt R E Z AT GSD 1T AY GAA & [H A8
2y 420 Ff (htp://www.hgmd.cf.ac.uk, HGMD
Professional 2013.1) . Z&ARZSHY L H R4l L &AZ I

CHECT6GG6A CG6G6G6G6ALHCGETEG

B2 GAA EESNEF 1319 WEHNFER
Fig.2 Partial nucleotide sequences of exon 13 and 18 of
GAA gene

A :the patient and her mother’s ¢.1843G>A mutation; B the

patient and her father’s ¢.2608C>T mutation; C; the normal c.1843G

sequence; D the normal ¢.2608C sequence.
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