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Abstract

Fragile X syndromeis one of the most
common form of human hereditary mental
retardation. The gene that causes fragile X
syndrome, FMR-1, have been identified and
sequenced. The FMR-1 encoded protein,
FMRP, contains two types of structural
motifs. two heterogeneous nuclear RNP K
homology domains (KH domain) and an
RGG box domain, which contains two RGG
boxes. Therefore, it was suggested that
FMRP isan RNA binding protein. It has
been demonstrated that FM RP can bind to
RNA in vitro.

We have expressed the wild-type
FMRP and mutant FMRP (FMRP™*") in
baby hamster kidney cell (BHK-21) by
using pSFV protein expression system and
demonstrated that FMRP can bind to poly G
and to /n vitrotranscribed FMR-1 mRNA as
well as FMRP®*", |n these experiments we
found that the binding ability of FMRP and
FMRP™*" to poly G decreases with
increasing NaCl concentrations. The binding
of FMRP to poly G was till stablein NaCl



concentration up to 0.25 M. However, the
binding of this mutant FMRP to poly G was
severely impaired in 0.25 M NaCl. The
similar results were also seen in FMR-1
MRNA binding assay. These results
demonstrate an essential role for RGG box
in RNA binding.

Key Words: Fragile X syndrome, FMR-1,
FMRP

X
FMR-1 5 5
untranslated region) CGG trinucleotide

(Fuetal., 1991; Verkerk et
al., 1991; Oberléet a., 1991; Wang and Li,
1993) FMR-1
(Gedeon et d., 1992; Wohler et al., 1992;
Tarleton et a., 1993; Gu et al., 1994; Meijer
et a., 1994; Lugenbed et a., 1995)
(DeBoulleet a., 1993; Wang et d.,

1997) FMR-1 RNA
(RNA binding protein)
KH domains RGG box
RGG box domain domains RNA
binding (Ashley et a., 1993;
Siomi et a., 1993 and 1994)
FMRP MRNA (Ashley et
al., 1993) RGGbox FMRP RNA
(Siomi et d.,
1993)
406 29 X
FMR-1
CGG repeat 29
3 FMR-1

cat
RT-PCR
IVS10+14 CaT
(aternative
exon 11

intron 10 14
(IVS10+14 CaT)
MRNA
MRNA
splicing) exon 9
mutant MRNA  exon 9-11
frame-shift exon 11 11

C- FMRP
exon 15
1856GaA( cDNA )
FMRP 546 Arg
His(Wang et al., 1997)
FMRP RGG domain
Arg RGG domain
RGG box
Arg His FMRP
wild-type
cDNA  mutant cDNA Semliki
forest virus pSFV
vector
ATG 6X Histag

cloning site

Ni*-NTA column insert

pSFV  invitrotranscription
MRNA transfect  baby hamster
kidney cell (BHK-21) wild type
mutant FMRPs poly G
FMR-1 mRNA NaCl
RNA binding assay

4ug  FMRP  FMRP®®

40ul  poly G 700 ng biotinylated

FMR-1 mRNA NaCl (O M,

0.125M, 0.25M, 0.5 M, and 1.0 M)



binding buffer
FMRP FMRP™*!
NaCl
0.25M

poly G
NaCl
mutant FMRP
NaCl
poly G
MRNA

poly G

05M FMRP

RGGbox Arg FMRP

RNA

Semliki forest virus pSFV

invitro

BHK-21
transfect

MRNA  transfect
recombinant mMRNA
RNA replication  trandlation
Ni*-NTA column
transfection

RNA DNA

FMRP
mammalian
cell protein expression system

FMRP
mammalian cell protein expression
system

Ashley Jr. et al., 1993. FMRI protein:
Conserved RNP family domains and

selective RNA binding. Science 262,
563-566.

DeBoulleet a., 1993. A point mutation in
the FMR-1 gene associated with
fragile X mental retardation. Nature
Genet. 3, 31-35.

Fueta., 1991. Variation of the CGG repeat
at the fragile site results in genetic
instability: resolution of the Sherman
paradox. Cell 67, 1047-1058.

Gedeon et a., 1992. Fragile X syndrome
without CCG expansion has an FMR1
deletion. Nature Genet. 1, 341-344.

Guet al., 1994. A de novodeletion in FMR1
in a patient with development delay.
Hum. Mol. Genet. 3, 1705-1706.

Lugenbeel et al., 1995. Intragenic loss of
functions demonstrate the primary role
of FMRL1 in fragile X syndrome.
Nature Genet. 10, 483-485.

Meijer et a., 1994. A deletion of 1.6 kb
proximal to the CGG repeat of the
FMRI1 gene cause the clinical
phenotype of the fragile X syndrome.
Hum. Mol. Genet. 3, 615-620.

Oberlé et al., 1991. Instability of a 550-base
pair DNA segment and abnormal
methylation in fragile X syndrome.
Science 252, 1097-1102.

Siomi et al., 1993. The protein of the fragile
X gene, FMRI, has characteristics of
an RNA-binding protein. Cell 74, 291-
298.

Tarleton et al., 1993. An extensive de novo
deletion removing FMR-1in a patient
with mental retardation and the fragile
X syndrome phenotype. Hum. Mol.
Genet. 2, 1973-1974.

Verkerk et a., 1991. Identification of agene



(FMR-1) containing a CGG repeat
coincident with a breakpoint cluster
region exhibiting length variation in
fragile X syndrome. Cell 65, 905-914.

Wang and Li, 1993. Molecular and
cytogenetic detection of the fragile X
chromosome in fibroblast culture. J.
Genet. Mol. Biol. 4, 15-22.

Wang et a., 1997. Novel point mutation
within intron 10 of FMR-1 gene
causing fragile X syndrome. Hum. Mut.
10, 393-399.

Wohler et a., 1992. A microdeletion of less
than 250 Kb, including the proximal
part of the FMR-1 gene and the
fragile-X site, in amale with the
clinical phenotype of fragile-X
syndrome. Am. J. Hum. Genet. 51,
299-306.



	page1
	page2
	page3
	page4

