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B8 x Drosophila

Altered profein expression in dfmrl mutant brain

Protein Gel ID  Change®
Energy metabalism
Glycerol-3-phosphate dehydrogenase 1 +4.53°
2 +7.08"7
3 —4.418
4 -3.10°
Glucose-phosphate dehydrogenasze 5 -1.3°
Electron-transfarring flavoprotein 5 —3.49
PckA phosphoenclpyruvate carboxykinase 7 —1.54°
Alcohol dehydrogenase 8 —1.667
a —1.367
Pyruvate dehydrogenase (CGT010) 10 +1.367
Monoamine pathway
Phenylalanine hydroxylase (Henna) 11 —1.589
12 +1.639
GTP cyclohydrolase (Punch) 13 +2.43°
14 +2.087
15 —2.52¢
Hsp and protein degradation
Heat shock protein 23 16 +1.42°
Heat shock protein 60 17 +1.619
Cathepsin K (CG4847) 18 —1.49
Cysteine proteinase 1 19 +1.529
Ubiquitin-like 4 (CG7217) 20 +2.530
Redox and ion homoestasis
1-cys peroxiredoxin 21 +2.08°
Ferritin 1 heavy chain homolog 22 +1.66°
Cytoskeleton proteins
B-tubulin 23 +1.319
Actin 5C 24 +1.3°
Tropomyosin 25 —1.48°
24 +1.38°
Miscellaneous
Annexin X 27 +1.51°
Senescence marker protein (SMP-30) 28 +2.33°
Spermine synthetase homolog (CGB327) 29 —1.42¢9
CG10997 30 +1.387
Crystallin (CG16963) 31 -1.517
Famescic acid methyltransferase (CG10527) 32 —2.45°

# +, increased expression; —, decreased expression.
bp < 0001,

€0.001 < p < 0.01.

90.01 < p = 0.05.
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(2008- - - - ) X
[56] )

Chrom. Al Male Hon-male
no Marker Paosition® (2191 (145) 74) Patf  Mat
2 D252314-D252310 177.9-181.4 254 125 1.39 1.40 1.35
3 D351297 10 0.565 MD MD ND D
7 D75477-D753453 113.1-118. 1.46 053

D75480-D75530 126.9-133.2 255 012

p=0.075)

D75530-D7 5640 13321412 22 028 183
g D95157 251 0.30 1.8%

D%5157-D¥5171 25.1-34.4 002 1.%%

DeS171-D95141 34.4-40.4 202

De5161 40.4 1.92 0.20

D¥5158-DYSP05 151.2-157.6 1.67
10 Di10s18% 24 1.15 HND MD ND MD
13 D135158-D138173 2. 7-103.1 053 MND MND ND MD
15 D155129-CYP19 45.6~53.8 1.07  0%0

CPI19D155117 53.8-60.6 0.8

DISSN7-D155125 &0.6-72.9 0.00 262 068 1.5%9

{p=0.0011)
14 D145407-D165497 328-35.% 2.48 0.00 1.10
p=0.024)

D145497 59 1.73

D1453102 7.2 1.97
17 D175513 10 1.13 WD MND ND MND
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(2008- — ) X
X 41 ) -3
Summary of Results from Research on the Associarion berween Autism and Fragile
X Svadrome
Author(z)* Methodolagy Autism FraX Criteria Results
SErSent
A Bailey Tested for the  ADT** 4% of cells 1.6% of the
et al. (1993) Fra¥ mutation sample had the
n 125 FraX mutation
individuals
with autism
D. Bailey et al. Examined 57  CARS** DNA testing 14 boys (23%)
(1998) males with had CARS
FraX for rating above
autisic features the cutoff for
autism
Blomquist et Examined 102 DSM-III 1% of cells 16% of the
al. (1983) children with boys and 0%
previously of the girls had
diagnosed the mutation
autism for the
FraX mutation
Brown et al. Case report of 3% of cells
(1982) 5 males
previously
diagnosed with
autism who
also had the
FraX mutation
Brown et al. Multicentre DSM-IIT Cytogenetic 7.7% of the
(1984) study that analysis (%o not males were
examined 614 specified) positive for the
males with mutation
autism for the
FraX mutation
Demark, Compared 15 CARS DNA testing 7{47%) of the
Feldman, & children with children were
Holden (2002) FraX and 21 above the
children with autism cut-off
PDD on on the CARS
behavioural
features of
autism
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(2008- - - — X
X @42 -3
Swmmary of Results from Research on the Association between Aurism and Fragile
X Syndrome
Author(z)*® Methodology Autizm FraX Criteria Reasults
Assessmeant
Einfeld, Compared 45 DSM-IIT, Cytogenetic Prevalence
Molony, & people with ABC ADC**  analysis (% not rates for the
Hall {19897 Fra¥X to sex-, specified) groups were
age-, and IQ)- not
range matched significantly
people with different {9 1%
other forms of for children
DD with FraX and
8.9% for
children with
another form
of DD
Fizch et al. Examined 144 DSM-III 1% of cells 18 (12.5%) of
{1986) males with the males had
autism for the mutation
FraX
Goldfine et al.  Examined 37  DSM-III 3% of cells Nene of the
{1985) children with children from
autism and 27 either group
matched for IQ) had the
for the FraX mutation
mutation
Hagerman et Assessed 50 DSM-II, 3% of cells 16% met
al. (1986) males with ABC, E2#= DSM-II
Fra¥X for criteria, plus
autism an additional
30% met
criteria for
Infantile
Autism
Residual State;
31% met
criteria cn the
ABC: 0% met
E2 critenia
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[38]

(2008- - - X
X @4 3 )-3
Summary of Results from Research on the Associarion berween Autism and Fragile
X Svndrome
Author{z)* Methodology Autism FraX Criteria HResulis
SEssment
Ho & Examined 45 DSM-IIT 4% of cells for 1 (2.2%) boy
Kalousek children with males, 2% for  had the
(1985 autism for the females mutation
FraX mutation
Mazzocco et Evaluated 14 DSM-III-R. DNA analysis 3 of the 14
al. (1998) males with males with
Frax, 12 FraX met
females with criteria for
Rett autistic
Syndrome, and disorder; 8 of
25 individuals the 12 girls
with other DDs with Rett
for autism Syndrome met
criteria
McGillivray et Examined 41  DSM-III Cytogenetic 3 males (7.3%)
al. (1986) people with analysis had the
autism who mutation in 20,
were living in 35, and 50% of
an institution cells
for the FraX
mutation
Mervash, Case report of
Szymanski, &  a 6-vear-old
Gerald (1982)  boy with
autism who
also had the
Fra¥ mutation
in 11% of his
cells
Payton et al. Examined 85 DSM-IIL 1%% of cells 2 people
(1980 males with (2.4%) had the
autism for the mutation

FraX mutation
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(8 X @4 4 ) -3
Rerationsse Berwezsw Avutism Avo Fracie X Svuoroms 35

Summary of Resulis from Research on the Association berween Autism and Fragile

X Svndrome
Author{s)* Methodology Autism FraX Criteria Results
Assessment
Prven et al. Exanuned 75 DSM-III-R Cytogenetic Found 2
(1991} people with analysis people with the
autism for the mutation in
FraX mutation 40% of their
cells, and
another 2 with
the mutation in
1% of their
cells
Reiss & Examined 17  DSM-III-R Cytogenetic 3 (17.6%) of
Freund (1990) males with analysis (% not the participants
Fra¥X for spectfied) met criteria for
autism autism, an
additional 10
(58.8%) had
PDD-NOS
Rogers, Compared ADI-E, DNA testing 8 (33%) of the
Wehner, & aUtistic ADOS-G children with
Hagerman features in 24  DSM-IV Fra¥ met
(2001 children with criteria for
FraX, 27 autism on at
children with least 2
autism, and 23 Mmeasures
children with
other forms of
DD

* See also Wassink, Fiven & Parl (2001)

*% ADI = Aurism Diagnostic Interview (LeCouteur et al, 1989); ADI-R = Autism Diagnostic
Interview — Revized (Lovd er al, 1994); ADOS-G = Autism Diagnostic Obsarvation Scheduls —
Generic (Lovd er al, 1999); ABC = Autism Behaviowr Checklist (Eug er al, 1950); E2 =
Diagnostic Checklist for Behaviour Disturbed Children (E2; Rimland, 1971); ADC = dutisfic
Descriprors Checklist (Friedman at al, 1983); and CARS = Childhood Autism Rafing Scale
(Schopler ef al, 1958).
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.Sotos  Prader-Willi
15
[74]
[73]
[23]
Siomi (fragile X-related protein 1) (FXR1)
FXR2 FXRI1 .Zhang 1995
[13].12q13 FXRI
73] . (splicing)
RNA
N
( ) 14
%50 129
[77,76]
C

Nuclear- ) NoS

d-
X
Prader-Willi
5 Sotos
X 2=
X
(FXR2) .1995
17q13.1 3q28
(¢ a ) FXR1
FMRI1
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FMR1 FXR2 FXRI1

.RGG box KH

(23]

FXR1

(targeting signal
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HIV-1
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%28-12

(78 23] (POF) Premature Ovarian Failure

FSH
X
"8 FMRI
n %38 [79].
fragile X-associated tremor/ataxia syndrome (FXTAS) " X

[80 ,61]
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Jlaiay) ladll
5-aza 5-azacytidine
A adenine
AGG adenine-guanine-guanine
Anti-MBP anti myelin basic protein
Anti-NAFP anti neuron-axon filament protein
ASDs autism spectrum disorders
C cytosine
cAMP cyclic AMP
CGG cytosine-guanine-guanine
CpG Cytosine phospho Guanine
DNA deoxyribonucleic acid
DNMT1 DNA methyltranferase1
DPP IV Dipeptydal peptidase IV
FDA Food and drug association
FM Full mutation
FMR1 Fragile X mental retardation gene1
FMRP Fragile X mental retardation protein
FRAXA Fragile X site A
FRAXD Fragile X site D
FRAXE Fragile X site E
FRAXF Fragile X site F
G guanine
GABRB3 gamma-aminobutyric acid receptor subunit beta3
HATs histone acetyl-transferases
HDACs histone deacetylases
HHV-IgG human herpes virus IgG
INFy interferon gamma
KH domain Gly-x-x-Gly
MECP2 methyl CpG binding protein 2
mGIuR metabotropic glutamate receptor
MMR measles-mumps-rubella vaccine
mRNA messenger RNA
PCR Polymerase Chain Reaction
PM Pre-mutation
RGG box Arg-Gly-Gly
RNA ribonucleic acid
RNAI RNA interference
rRNA ribosomal RNA
T thymine
tRNA transporter RNA
v uracil
Xist X (inactive)-specific transcript
XLMR X-Linked Mental Retardation
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