Additional file 6.1. Means (+ standard error of means) and numbers of genes for Fst
and Dxy measures between passed and non-passed either of our thresholds (top 5% of
Fsr, top 20% of ny)

ASD genes non-ASD genes ASD genes did non-ASD genes
passed the passed the threshold not pass the did not pass the
threshold threshold threshold
Fst 0.634 +0.017 0.667 + 0.003 0.204+ 0.005 0.230 + 0.001
N 19§ 918 621§ 20002
Dxy 0.005 + <0.001 0.010 = <0.001 0.002 + <0.001 0.002 + <0.001
N 518§ 4228 589§ 16745

§ Note that total ASD genes for Fstand Dxy are lower than the total for orthologs and paralogs as
we removed any genes that had missing values for Fst and Dxy and removed any individuals with
cave Pi gene rank < 500 (see Additional file 6.2, Additional file 7 and Gene enrichment analysis in
Materials and Methods).



Additional file 6.2. Comparisons between ASD-risk genes and non-ASD-risk genes,
which are both passed or did not passed either of our cut-off thresholds (top 5% for Fsr,
top 20% for Dxy or P < 0.05 for hapFLK) (see also Additional file 6.1 and Additional file 7).

Kruskal-Wallis
comparisons

Chi-square X?

Degrees of
freedom

P-value

Fst

ASD genes vs.
non-ASD genes of
both passed the
threshold

1.727

1

0.189

ASD genes vs.
non-ASD genes of
both did not pass
the threshold

4.781

0.029

Dxy

ASD genes vs.
non-ASD genes of
both passed the
threshold

290.285

<0.001

ASD genes vs.
non-ASD genes of
both did not pass
the threshold

0.046

0.830

Reported are the results based on the Kruskal-wallis test (kruskal.test in R). The numbers
reported are based on the means for Fst and Dxy (see Additional file 6.1 and Additional file 7).



Average Pairwise Differences Fst Average Pairwise Differences Fst

Average Pairwise Differences Fst

Cat3,
0 0 0 © 0
o T 2 o T EREY E— T g 2
[ S} [ o [ o [ o o
0 [ 0 o 0 o © I
o [ o [ o (] o ()
" o " "

o o o o o
< [ = V2N I = [ s [ 5 =
S < o S o e o = =

' o o ! | o ' o o
o ™\ - . > > v
o1 1 o oy o i o 1
L o 1 © 1 1 0 1, 0
o 18 o v 18 o X 2 o £~ 8 18
= | <[ o o > o ~ > o ' > >
' S o s _|T=RT AN L i~ ° s
o1 L} o1 1 i o1 » 1 o L
Va — T — " '
o | mr————eno~. |S o [ S o Al S o [ S S
o T  pa— —S ol T L IS ol———F —F 7= 5 oL v 3 T —2 =3
3900000 3950000 4000000 4050000 © 300000 350000 400000 450000 380000 420000 460000 500000 ©  26000002650000 2700000 2750000 2800068 0 20000 40000 60000 ©
GABRA4 (Cat4) o MBD1 (Cat4) © MNTb (Cat4) © MTF1 (Cat4) ™ PARD3Bb (Cat4) o
3 oo 5 5 o e 5 T B T 1 e It
o s " = " S ] S ' ' 3
1 ] ©] (] ©| [ ©l [ ' '
- ' ' ° ' S ') ° I 34 ' '
=) Vo o wvf 4 o vl [ o 2 [ o ' ' o
1 1 S © 1 S © o ls © [ s ' ' IS
' o <] ' I} <« [ = () c [ [ =
~ 1 [ =3 1 =R o S} [} S i i
o Il . Il i - L
24 ™| 24
. n S ! v o ! w © "a g H! ! 0
N\ S ] 1 8 IS ' ' 3
- - s & ' S o] e o h 2 > ]
S Dl v——4 . ] o L S /‘\ [P - T °
P o L - T pat R v e ! !
o Y S o ] ' '
° " 3 o | 3 o L 3 o ' S o \J\q‘ A O E
Sl % SlA—x " ——l5 3; : oIS Sle————rr——r——l5 3 A pig
130000013500001400000 1450000 1500000 200000 250000 300000 350000 100000 180000 200000 250000 300068 1700000 1750000 1800000 1850000 1900068 0 50000 100000 200000 300000 ©
HOXA1 (CatS SHANK3a (Cat1 SHANK3b (Cat1 MECP2 (Cat2] P

o o o 0
- 0 S ps T T IS [ S [ S
S ' S e o s ° " s ° I B
0 " [ © o "

B ' © - o o 3 " o 3 I
" ls 2 o s " ls i °
ha " o [ [ o <] [ =] [N} IS
e ' ' < [ @ ' 2
o S

o 1 1 o 1 1 =3 d
o = o~ S = 2
o S o 1 1 g o 1 -g (]

" o i I o~ [N
o~ " ' o WV " 8
S 0 | A w o L © AY =]
L A~ s . g . I NP A s
- 2 1 3 =Dxvy ERp \/ SR S ST \s o r
° " =Fst a \ "
2 | ———n e [ =11 Cavefish (Cf) ' ' § o] ' _§ o] [l §
e + 2 i T —L —L T 5 S T T s T 5 ° T T T T 5
60000 100000 140000  180000° I Surface fish (Sf) 4550000 4600000 4650000 4700000 < 50000 100000 150000 200000 250006 2400000 2450000 2500000 2550000 ©

DEAF1 (Cat2)

GIGYF2 (Cat2)

RAB2A (Cat3)

DMXL2 (Catd)

0

Position on Scaffold (KB

Additional file 6.3. Fst, Dxy and Pi plots for the top outliers whose either of two of
three divergence metrics passed our threshold (i.e. top 5 % for Fsr, top 20 % for Dxv,
and P < 0.05 for hapFLK).
Many of top outliers show higher divergence scores of Fst (red lines) or Dxy (blue lines)
around gene interval (between black dotted lines). For reference, two examples of non-
outliers but classic ASD-associated genes (shank3 paralogs and mecp2) are included at the
right bottom. X-axis indicates positions (Kilo bases) on the genomic scaffold of Astyanax
genome sequence (AstMex102, www.Ensembl.org). The left Y-axis corresponds to
measures of Fst, whereas the right Y-axis is associated with Dxy and cave and surface Pi.
See also Additional file 7. Cat: Category in SFARI genes[1, 2]
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