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Abstract
Gaucher disease caused by hereditary deficiency of ß-glucocerebrosidase is the 
most prevalent lysosomal storage disease. The incidence of the 5 commonest 
mutations was estimated in the Polish Gaucher disease population . A trial to 
establish genotype/phenotype correlations was performed. A relatively high 
frequency of type III disease can be stated in the studied Polish Gaucher 
patients. The most frequent mutation was L444P, followed by the N370S 
mutation. A distinct correlation between genotype and phenotype was ob
served in the studied group of Polish patients with Gaucher disease.

and 5 missense mutations. Missense mutation N370S and 
R463C are always found isolated; missense mutations 
D409H and L444P can be either isolated or a part of 
recombinant alleles between the gene and the pseudogene: 
RecNcil (it includes mutations L444P, A456P and 
V460V) and RecTL (which includes mutations D409H, 
L444P, A456P and Y460V).

Introduction

Gaucher disease, caused by hereditary deficiency of ß- 
glucocerebrosidase, is the most prevalent lysosomal stor
age disease. The disorder presents a wide spectrum of 
clinical symptoms and is divided into three clinical forms: 
type I, non-neuronopathic (adult); type II, acute neurono- 
pathic (infantile), and type III, subacute neuronopathic 
(juvenile) [1]. More than 50 mutations of the glucocere- 
brosidase gene have been reported [2], Some of these 
mutations are more common, but their relative frequen
cies vary widely among ethnic groups [3-7], Several 
authors have tried to establish genotype-phenotype corre
lations [2, 5-10], These correlations have not proven to be 
unequivocal, but have permitted some useful generaliza
tions [2],

Prior to this study, no mutation analysis had been per
formed in the Polish Gaucher disease population. We 
tested six of the most common mutations [3, 4]: 84 insG

Materials and Methods

Genomic DNA of patients with type I or III Gaucher disease was 
extracted from blood samples by standard methods and tested for 
mutations.

Mutation 84 insG was studied by mismatched polymerase chain 
reaction (PCR) as described by Beutler et al. [11].

Mutations N370S, D409H, L444P, A456P and R463C: a 1,036- 
kb fragment of DNA extending from intron 8 to exon 11 was ampli
fied by PCR using the primers: 5'AACCATGATTCCCTATCTTC3' 
(sense primer) and 5'CTCCTCTAAGGATGTGCCTC3' (antisense 
primer). The PCR product was specific for the gene since the sense
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Table 1. Clinical features and genotype of Polish Gaucher patients

Neurological
symptoms

Severity Genotype
scoring
index2

Type Liver/
spleen1

Bone
involvement

No. Patient 
age/sex

7 N370S/RecNcilSB/25/F I 6/151 no no
6 N370S/RecNcilKD/24/F I 4/52 no no
6 N370S/RecNcilI 5/153 MJ/15/F no no
6 N370S/RecNcilWM/12/F I 6/154 no no

N370S/RecNcil15/(—) 10JG/28/M I5 no no
osteonecrosis, 
osteopenia, 
hip disease; 
osteopenia, 
bone crises

8 N370S/unkn.NM/39/M
(brother)

8/(-)6 I no

6 N370S/unkn.SJ/43/F
(sister)

I 4/87 no

N370S/unkn.8JP/10/M I 14/188 no no
osteopenia
osteopenia
osteopenia-
osteomyelitis

N370S/unkn.
N370S/unkn.
N370S/unkn.

11SA/19/M 
SE/15/M 
SP/13/M 
(brothers)

I 6/89 no
strabismus7/8 11I10

13I 8/711 no

fractures,
osteopenia

N370S/84insG17/32 11OW/16/M I12 no

osteopenia, 
bone crises

unkn./unkn.Parkinson
symptoms

9I 6/ (—)13 PZ/47/F

osteopenia strabismus 7 unkn./unkn.PD/ 16/M I 6/814

osteopenia,
vertebral
deformity

oculomotor
apraxia

14 L444P/L444PIII 7/24GD/15/F15

osteopenia 14 L444P/L444PIII 20/2816 MJ/5/M no
osteopenia,
vertebral
deformity

13 L444P/L444P7/(-) oculomotor
apraxia

PA/19/F III17

osteopenia,
vertebral
deformity

L444P/L444P14/ (—) oculomotor
apraxia

14PM/18/M III18

osteopenia L444P/L444Poculomotor
apraxia

13III 10/1619 TJ/5/F

osteonecrosis, 
osteopenia, 
hip disease

L444P/L444P13.5/(—) 17WK/6/M III20 no

L444P/L444P20/32 16III21 RZ/5/M severe
osteopenia

no

osteonecrosis, 
hip disease, 
osteomyelitis

17 RecNcil/unkn.Ill 20/ (-) oculomotor
apraxia
strabismus

22 PM/2 3/M

l Size in centimeters; - = splenectomised.
2 Severity scoring index according to Zimran et al. [8].
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primer was only partially homologous to the pseudogene. For each 
mutation, the PCR product was dotted on a membrane and hybrid
ized with a pair of allele-specific oligonucleotides (ASO): 

ASON370N: 5'ACCCTAGAACCTCCTGT3'
ASON370S: 5'ACCCTAGAGCCTCCTGT3'
ASOD409D: 5'ATCACCAAGGACACGTTTT3'
ASOD409H: 5'ATCACCAAGCACACGTTTT3'
ASOL444L: 5 'CTGCGTCCAGGTCGTT3'
ASOL444P: 5'CTGCGTCCGGGTCGTT3'
ASOA456A: 5'GATGGCTCTGCTGTTGTGG3'
ASOA456P: 5 GATGGCTCTÇCTGTTGTGG3'
ASOR463R: 5 'GTGCTAAACCGGTGAGGGC3'
ASOR463P: 5'GTGCTAAACTGGTGAGGGC3'

ilarity. In 3 patients with type III disease, severe bone defor
mation (very pronounced thoracic kyphosis) and progres
sive osteoporosis were found at the age of 16-19 years.

No homozygote for the N370S mutation was found 
among the patients with type I Gaucher disease. The rea
son for this may be the low frequency of identification of 
type I Gaucher disease, which often presents with very 
few or no symptoms at all. None of the studied persons 
declared Jewish ancestry, although we found one 84 insG 
mutation, which Horowitz and Zimran [3] believe to 
occur only among Ashkenazi Jews.

The frequency of N370S (23%) in the Polish popula
tion is comparable to that in other non-Jewish European 
populations [5, 7, 14], Differing results were obtained 
only in Portugal, where a much higher frequency (60%) 
was reported [6],

We found very distinct similarities in the clinical pic
ture among the affected siblings in the two type I Gaucher 
disease families.

Symptoms of Parkinson’s disease were found in one 
47-year-old female patient in whom a mutation was not 
identified.

Patients with the N370 S/RecNcil genotype showed 
considerable similarities with each other in the clinical 
picture and course of the disease, with characteristic slight 
or lack of bone involvement and a generally more mild 
course of the disease.

A distinct correlation between genotype and pheno
type was observed in the studied group of Polish patients 
with Gaucher disease. This was particularly evident in 
patients with type I disease and the N370 S/RecNcil geno
type and in patients with type III disease and the L444P/ 
L444P genotype. In the latter group, the course of the dis
ease in the successive periods of life of these patients was 
strikingly similar. These observations differ from those of 
other authors, e.g. Rice et al. [15] or Sidansky et al. [10, 
13], who did not find clear relationships between geno
type and phenotype in non-Jewish populations. The Pol
ish population may be more homogenous than the Ameri
can population. The fact that significant differences were 
found between genotype and phenotype in comparisons 
of Japanese and non-Jewish patients with Gaucher dis
ease may suggest the effect of ethnic or other than genetic 
factors on the clinical picture [7],

Results and Discussion

Enzymatic diagnosis of Gaucher disease using leuco
cytes and fibroblasts has been possible in Poland since 
1975 [ 12] and 34 patients have been diagnosed during the 
last 20 years: 18 with type I and 14 with types II and III. 
Among these patients, 22 are still alive: 8 have developed 
type III and 14 (from 11 families) have type I Gaucher 
disease (3 patients from the same family and 2 from 
another). Table 1 presents the patients’ clinical course and 
genotypes. The clinical examinations were performed by 
the same physician (A.T.-S.); the degree of clinical severi
ty was established on the basis of the scoring index pro
posed by Zimran et al. [8]. There was no consanguinity 
among the parents. The majority of patients were from 
southern Poland. The frequency of the particular muta
tions was found to be: N370S, 26%; L444P, 37%; Rec- 
Ncil, 15%; 84 insG, 2%; unknown, 21%.

A relatively high frequency of type III disease can be 
stated in the studied Polish Gaucher disease population 
that derives from 19 families (8 families with type III, 
while there were only 11 families with type I).

Seven among the 8 patients with type III are homoge
nous for the L444P mutation. Interestingly, all of them 
are from southern Poland where the Polish population has 
not undergone the resettlement that affected other regions 
of the country. This situation is also observed in the case 
of other lysosomal storage diseases [12],

All of the patients with type III (L444P/L444P) exhib
ited marked bone involvement and hepatosplenomegaly. 
The IQ of two of these patients tested at the ages of 18 and 
19 years was borderline normal/slightly deficient, while the 
IQ of 5 children with type III Gaucher disease tested at age 
5-7 years was in the middle of the average range or above 
average. A retrospective comparison of the clinical pictures 
at age 5-7 years (early childhood) of 7 patients with type III 
and the L444P/L444P genotype showed an impressive sim
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