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Significance of abnormal expression of fatty

acid metabolic enzymes in the diagnosis of autism
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Abstract : Objective To investigate the significance of expression level of fatty acid metabolic enzymes in the diag-
nosis of autism. Methods The protein content of fatty acid synthase (FASN), acetyl-CoA carboxylase (ACC),
acetyl-CoA synthase 1 ( AceCS1) and long chain acyl-CoA synthase 1 ( ACSL1) in freshly frozen cerebellum
tissues of autistic children were determined by Western blot. The levels of FASN, ACC, AceCS1 and ACSLI in the
peripheral blood of autistic children in China were detected by enzyme-linked immunosorbent assay ( ELISA).
Results The levels of ACC and FASN in cerebellum and peripheral blood of autistic patients were higher than that
of control groups ( P<0. 05 or P<0.01). The expressions of FASN, ACC, ACSLI1 and AceCS1 in cerebellum tissue
and peripheral blood of patients with autism were positively correlated with the severity of autism (all P<0.01).
Conclusions The severity of autistic symptoms in children is related to the expression changes of fatty acid meta-
bolic enzymes, and the abnormal expression of fatty acid metabolic enzymes may be a group of biomarkers for the
diagnosis of autism in children.
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KB PR g ik FNZH 2R 72 ( Brain and Tissue Bank for
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15 4% ( Childhood Autism Rating Scale, CARS) 15 43
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(National Institute of Child Health and Human Devel-
opment , NICHD) 13 A2H 8 5], 55 5 il , & 3 5], 4F- %
4~14 % F-YJAERS (8.4+3.7) % FE )5 [6] B B[]
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W AR ( Diagnostic and Statistical Manual of Mental
Disordres , Fifth Edition, DSM-V ) A iE i 2R B fith )
WRIE . ABIE ST IR AIIUE L 60 i, 55 39
B, 4 21 B 18 3~ 14 2 PR (7. 3+3.2) %4
INARIIRAL 36 4, 55 24 0, 2 12 (] AR 3~15 %7,
SRJAERE (7.3+3.1) %, WA LB AR FIME S TG W
FES . MAJLERSNE fARAS T ELISA A,
AW FEE S b TR TR OO R B 2 DL et v
(305 :2018-43) , fir A7 WF 58 X 5 1 € % 2 A [A]
=8 T
1120 0 i 107 1 A Al AR 350 & (Cell
Signaling Technology /A F)) + £ % it B e B HT A B Iy
PR & 1 (fatty acid synthase, FASN) | ZFt5HES A 21k
fiff ( acetyl-coA-carboxylase, ACC) . L BEHHEE A & Y
fif 1 (acetyl coenzyme A synthetase 1, AceCS1) 5%
AEmE4H BE A A BB 1 (long-chain acyl -coenzyme A
synthetase 1, ACSL1) Fl B-actin, HT A 1gG ( anti-rabbit
IgG ,HRP linked antibody) %5 ; BCA 525 H ¥k B2 I
17 & (Thermo Fisher 22 F] ) ; SDS-PAGE #E i 7]
% (BioRad A H] ) ; ELISA X5 & : FASN  ACSLI Al
AceCSl1 ( Biocompare 723 H] ), ACC ( Cell Signaling
Technology /A F]) 55,
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A. Western blot analysis of five markers, FASN, ACC, ACSL1, AceCS1 and B-actin, in the cerebellum specimen from
non-autism controls and autism patients; B. relative expression of FASN, ACC, ACSLI1 and AceCS1 levels between the

autism and control groups; "P<0.05 compared with the control group
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Fig 1 Expression of fatty acid metabolic enzymes in the cerebellum specimen of autism group and control group
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Table 1 Correlation between the protein expression
level of fatty acid metabolic enzymes in
cerebellum and the severity of autism

(xxs, n=8)

fatty acid metabolism enzymes (r value)

group CARS
FASN ACC ACSLI1 AceCS1

control  16.5+1.8 -0.09 -0.36 0.02 0. 05

autism  41.4+8.4 0.227 0.81" 0.53" 0.41°

“P<0. 01 compared with control.

F2 IOMERILMEMLPEHBRRGBESE
Table 2 Content of fatty acid metabolic enzymes

in peripheral blood of children with autism

(xxs)
FASN/ ACC/ ACSL1/ AceCS1/
group n
(ng/mL) (ng/mL) (pg/mL) (ng/mL)
control  2.8+0.2 5.7+0.3 300. 7+31.8  3.7x0.2 36
autism  4.5+0.4" 7.8+0.5" 325.0+20.9 4.2+0.3 60

"P<0.01 compared with control group.
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Table 3 Correlation between the content of fatty acid
metabolic enzymes in peripheral blood and the

severity of autism (x=s)

fatty acid metabolism enzymes (r value)
group CARS n

FASN ACC ACSL1  AceCS1
control  15.6+0.1 36 0.14 0.18 0.05 -0.11
autism  32.8+5.4 60 0.29" 0.43" 0.83" 0.97"

“P<0. 01 compared with control group.
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