R B 2 R 2 R 201445 H B 148555 Chin T Contemp Neurol Neurosurg, May 2014, Vol. 14, No. 5

- 405 -

- A PR L Il R U 5 -

1 5 R O L T 5 A
I 55 43 B

AR BRAF XkE EHRE RAW EAER FRY RN FHT A KR

(BE] BB 4 DER 7000 K R E I BUR T8 5 20 PR s 0 5 R LR 8 X%
WA F7iE R E TR, H ATt o- MBI (CAA) BEE RAE ST, &R 768 H 55
KHADERER13~31 8 RIEIR 6~ 17 % WZHER 12~29 2 WIHHZHER 12~30 % 5 RIE
WA T ILZE 45 T ST, BRE - A BE A BTG 0 ~ 5.27 nmol/(mg-h) o GAA FE R 58 45 43 #r 3k & L 14 Fl 58
7 b 2 R B 28 A8 A7 5 (Q81X Hll ¢.1355_1356delC) | 2 F I it [ £5 137 & (K 7 15 ( G576S Fl E689K) 8 Fif
22 AR AR 2 Tl EL 1 A B0 S8 AR 7 S (W T746C FI D64SE) o 538 Hp [ Bl b XG4 JRE I R 11 20 2
2 W S () £7 76 B 3 0 228 5% 3 0 25 45 N B I D U R B ol AT B T Rl AR TS o A B 2 W R DR AR
9 TT TR sl ) U 9001 et 7 45 5 I AR 52 T P - 1 O T P A 00 R GAA R TR 2R AR A M o DI B TT
T 2 W A % B B S 5 L A2 GAA FE TR TR [R) A 55 0 1 TR)— 2% 28 AR AS [R) A A% [ ) A7 7 5 g b Rt ™ o
PR 22 5

[k8iE] FEEICAYR TR oiBiTraRds; SN, =4

Clinical features and genetic analysis of 7 patients with late - onset glycogen storage
disease type ||

YANG Juan', CAO Ji-qing’, LIU Zhen-hua', ZHAN Yi-xin’, LIANG Ying-yin’, MO Gui-ling’, LI Ya-qin’,
SUN Yi-ming®, LI Min-zi', LI Jing’, ZHANG Cheng’

'Department of Neurology, Zhujiang Hospital of Southern Medical University, Guangzhou 510282,
Guangdong, China

*Department of Neurology, *Department of Health, the First Affiliated Hospital, Sun Yat - sen University,
Guangzhou 510080, Guangdong, China

*Guangzhou Kingmed Diagnostic Center Co. Ltd, Guangzhou 510330, Guangdong, China

Corresponding author: ZHANG Cheng (Email: zhangch6 @mail.sysu.edu.cn)

[Abstract] Objective In order to make a well understanding on glycogen storage disease type Il
(GSD 1), this paper explored clinical features and genetic analysis of 7 patients with late-onset glycogen
storage disease type . Methods Clinical data of 7 patients with late-onset glycogen storage disease type
I were collected and acid a-glucosidase (GAA) gene sequencing was performed. Results Seven patients
who belong to 4 families were at the age of 13-31 years old. The first symptom occurred at 6-17 years old,
and the age at first and definitive diagnosis was 12-29 and 12-30 years old, respectively. The initial
symptoms were mostly related to limb girdle muscular atrophy and weakness. The GAA activity ranged

from 0 to 5.27 nmol/(mg « h). Sequencing analysis revealed 14 sequence variants, including 2 novel
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mutations (Q81X and ¢.1355_1356delC), 2 pseudodeficiency alleles (G576S and E689K), 8 polymorphic
loci, and 2 sequence variants previously related with glycogen storage disease type I pathogenesis
(W746C and D645E). Conclusions

glycogen storage disease type Il could be improved by increasing the clinician’s awareness of the disease.

Due to the apparently diagnostic delay, prognosis of patients with

It is essential to combine clinical history with GAA activity and GAA gene analysis when we make a
definitive diagnosis of glycogen storage disease type Il. Though siblings share the same set of GAA
mutations, the phenotype regarding the course and severity of disease could vary substantially.
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Table 1. Clinical data and genotype of 7 patients

Age at first  Age at
Age Onsetage medical  definite

GAA activity Allele 1 Allele 2

Lo Bos (year) (year) consultation diagnosis Wl Epr o Ce lesshyiion [nmol/(mg-h)]
(year) (year)
1 Male 24 17 20 22 Difficulty in walking  Non-ambulant and ventilator 0 Q81X*# W746C#
and climbing stairs ~ dependent for more than 2 years
2 Female 31 16 29 29  Difficulty in walking Dyspnea at night, weakness after 0.20 Q81X*# W746C#
and climbing stairs ~ meals and scoliosis
3 Female 29 17 25 27 Difficulty in climbing Progressive difficulty in climbing stairs 0 Q81X*4# W746CH#
stairs; palpitation and and standing from squatting; non-
polypnea induced by invasive ventilator dependent at night;
physical activities weakness after meals and scoliosis
4 Male 14 6 18 18  Getting tired easily  Progressive difficulty in standing from 0 1VS2-4C/G,H199R, IVS2-4C/G,
squating and speaking, scoliosis, R223H, IVS4 + H199R,R223H,
dyspnea and assisted ventilator TinsCAGCGGG,  1VS4+
dependent (576S", E689K”, 7insCAGCGGG,
V7801, W746C#  G576S°,
D645E#,
E689K", V7801
5 Female 13 12 12 12 Abnormal posture Abnormal posture when walking 0 1VS4+ 1VS4 +
when walking 7insCAGCGGG, insCAGCGGG,
G576S", D645E,  G5765",
E689K* D645E#,
E689K*
6 Female 24 6 18.50 22.50 Difficulty in running  Difficulty in standing from squating 0 ¢.324T/C, ¢.324T/C,
fast and climbing stairs at 13 years of age; IVS2-4C> G, 1VS2-4C> G,
mechanical ventilator H199R, R223H, H199R, R223H,
dependent since 2009; Myozyme 1VS4 + 1VS4 +
infusion at 20 mg/kg for 6 times 7insCAGCGGG,  7insCAGCGGG,
between November 2012 and March ¢.1203G/A,c.1355_ ¢.1203G/A,
2013; extended ventilator-free period 1356del C*#, G5768",
and increased muscle strength (576S", E689K”, E689K”,
observed after Myozyme treatment ¢.2133A/G, V7801  ¢.2133A/G,
V7801
7 Female 31 14 20 30  Weakness of lower  Difficulty in climbing stairs and 5.27 D645E# W746C#
limbs standing from squating, non-invasive

ventilator dependent at night

*new mutations, #pathogenic mutations, “pseudodeficiency alleles, others are polymorphic locic GAA,acid a-glucosidase , B2 o- 15 4 1 i
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Table 2. GAA primer sequences

B Sl (511;3 SNP e RS e ) (5;;3‘ SNP
GAA2F CGCGGTTGATGTCTCAGAGCTGE 1578686444: G/T GAAI4F  ACTTGGCCTGAGCTGGCTCTGC NA
GAA2R ACCCCACCCTTGTGAGGTGE [ large deletion ||GAAI4R  TTCCCAGGGGAGAGTCTTGCGT T
GAA3F TGTCCITGGCGTGCGGGTTGTTC 264 1s8069491: C/G; GAAISF  TGAGAAGTGCAGCTCTCCCG 32 NA
1753033, lekgedeltion

GAA3R GGTCGCCCTCCCCATCATGCTG 152304848: A/G GAAISR  GACAGGGCTGCCTGGGAGTTACG NA
CAA4-SF  GGTGCTCTCTGGGTGCTCTCAGG NA GAAI6F  ATTCAGCCTCTTCCTGTGCCCC NA
GAAGSR  CATCCCGACCTCCAGTCTCCAGE  —©  NA GAAI6R  TTTCCGCCCCTGGTCACCAAC P
GAAGF CGCCTGTGATTGGCCCATCTGTGG NA CAAITF  GGGAGATGGAGAGCGTGGTTCC NA
GAAGR CAGGCCAACGCCGACTICATGAG  —  NA GAAITR  CTCCCCCACCATCTCCCTGTGC B
GAAT-8F  TTGTGGGTAGGGCCTGCTCCCTG NA GAAISF  TGCTGTACCAGCCTAGCATTCCC NA
GAAT-8R  CCACACAGGCACGAGGATCACGC °  NA GAAISR  AGTGGCAGGTAGCCATCGTG BT
GAAIF GCTGTACACACGCATGATCTC NA GAAIOF  CCAGCTGTCTGCTGACACCT 289 NA
GAAIR TCAAATCCCACCGTCTTCCT SN GAAIOR  CAGGACGCCCAGCACCTTCTGC NA
GAAIO-1IF  CTCAGTGGGGCTTCCATGCAG NA GAA20F  TCTGAGTCGCTGGGGTCTCACTGE NA
GAAIO-IIR GTGCTAAGTCTCCCAGGCCAGA  —° NA GAA20R  TGGATACATCCTCCCTGCCCTG 289 NA
CAAIZF  AGGGAGGGCACCTTGGAGCCTG NA GAA20SR  GAGGTGGAAACAAGCGATGCG NA
GAAIZR  GCAGAGGCCCCAACCTICTAGE  —°  NA

GAAI3F  TGCCCTGCTGGTGACAGGGTTCC NA

GAAIBR  CCGGCAAGCCTCCCATAGAGGCC 1 NA

SNP,single nucleotide polymorphism, HLA% 172 2 &5 s NA , not applicable, JTo 2 A5 HE A £

G576S.E689 43 A1 41l K ik 42.86% (6/14) , W746C K
35.71%(5/14) ,H199R .IVS2-4C/G .R223H. V7801 &
28.57%(4/14,% 1),

5] it
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L WAL E TAERTT BT T E&.
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