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* Genetic diversity

* Genetic structure

* Parentage analyses




* SNPs from DArT, RAD




* SNPs from DArT, RAD
* Filtering

—SNP quality: read depth
missing data
MAC

- Individual quality: missing data
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What did you miss?




Filtering

— SNP quality: read depth
missing data
MAC

- Individual quality: missing data




Filtering
- Sex-linked loci
— SNP quality: read depth
missing data
MAC

- Individual quality: missing data




Filtering
- Sex-linked loci
- SNP quality: read depth
missing data
MAC
- Individual quality: missing data

Popgen analyses assume autosomal loct!




Sex-linked loci and sex chromosomes



























W-linked




Z 2z Q d

- A

(present) (absent)
called missing

W-linked




Z 2z Q d

- A

(present) (absent)
called missing

W-linked

0 0.5 1
Call rate Females



W-linked

| | |

Call rate Males
0.5

0 0.5
Call rate Females

d

?

- A

(present)
called

d

(absent)
missing



W-linked

| | |

Call rate Males
0.5

0 0.5
Call rate Females

d

?

- A

(present)
called

d

(absent)
missing



Z z Q d

- A

(present) (absent)
called missing

W-linked

— o
® N\
o
(%) ‘.o&
Q (Ao
[g°] ) 0&
= 0™ »
g © o:..
= ()
© o0
O o
o®
ol|oe
0 0.5 1

Call rate Females



Z z Q d

- A

(present) (absent)
called missing

W-linked

— o
® N\
o
(%] ‘.O&
Q (Ao
[g°] ) 0&
= 0™ »
g © o:..
= ()
© o0
O o
o®
ol|oe
0 0.5 1

Call rate Females



? d

W-linked A
(present) (absent)
called missing
..
\
2
o g%
<2 (Ao
3] ) S&
> 00" 9
e 2 'Y 4
c © X
= o0 A -
o [ J
°® a-=
ol®e
0 0.5 1 homozygous

Call rate Females




? d

W-linked
- A - -
(present) (absent)
called missing
— [
® A\
) ‘.o&'b
E ' o)
© ’ 0&,
= .:. ¥
= °
E° o*® A AA
= ° -
S o A a
o® a -
ol®e da d
0 0.5 1 homozygous homozygous

Call rate Females heterozygous




Call rate Males

W-linked

0.5

°
o N\
o>
85
(Ao
oe® &
v
o¢
o*®
o0
)
o®
L)
0 0.5 1

Call rate Females

% Heterozygous Males

0.5

d

0 0.5 1

% Heterozygous Females

?

- A

(present)
called

d

(absent)
missing

homozygous

g
A A
A a
dad

homozygous

heterozygous }




Z 7 Q d

- A - -

(present) (absent)
called missing

W-linked

— ) —
o \ 0
o ©
o 4 & s
< o 06’ %)
= 00® & 3
() LN .: 20 ok .
2 o Z ©
o %® o ® A A
= 00 o ° A -
(@] : @ ; A a
o o a —
olee = 5 aa
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




Z 7 Q d

W-linked A
(present) (absent)
called missing
— () " — '.
[
" ‘. é\'z} é ...063}
% o 06’0 n ..&06’
... Q" S o0
> o S o ¥
L s .: S ®
g o®® S |3 o A A
3 o0 2 o A - A
o: < i o® a-— X
olee > o|l®® aa
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




Z 7 Q d

W-linked A
(present) (absent)
called missing
— () " — '.
[
" ‘. é\'z} é ...063}
% o 06’0 n ..&06’
... Q" S o0
> o S o ¥
L s .: S ®
g o®® S |3 o A A
3 o0 2 o A - A
o: < i o® a-— X
olee > o|l®® aa
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




W-linked
- A - -
(present) (absent)
called missing

d
d A A

homozygous
— () — '.
o \ ! o »
oLl © ®
o ) S Z o0 &
Q@ (LI @® .
© 00® & 5 o0
S o S o Vv
u £ F 4 0 @ ®
% O : 5 2 le o0
e o*® o P+ ® A A
= (L g o0 A -
O ) © o A a
® T o®
o NS ® a —
o o0 o d d
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




W-linked
- A - —
(present) (absent)
called missing

?

d MM
AA

heterozygous homozygous
- P — ° homozygous
° o @
o I 0’
4 “ P =2 .. P
© L 2 ©
... O S o0
S o S o Vv
u £ od 0 @ ®
) ﬁ o
g o*® S |3 o A A
= Q —
S o“ © N A A a
°® < o® a-—
olee > o|l®® aa
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




W-linked
- A - —
(present) (absent)
called missing

?

d MM
AA

heterozygous homozygous
- ° o ° homozygous
o \ E .'%
.é@ © e &
o S = o
© 0 % ) ..&.o
N ¥ & W o
2 o of s °|e oo.
e o*® o o 8 A A
= 00 o A -
o ) Q@ A a
.. NS a —
olee o o %oe® & aa
0 0.5 1 0 1 homozygous homozygous

Call rate Females % Heterozygous Females heterozygous




Y-linked

- A - —

X Y X X
AR
l*
(present) (absent)
I I I called missing

: :
AA

heterozygous homozygous
- ° o ‘. homozygous
® A = AN
0 oL £ o &
= ’ () ] O
© (] o" (T .. <O
L \s o wn o
v O .: S 8 ...
= 00 5 (g A -
© o - (J A a
© o® :C|I:J 'Q. a -
ol®e R o o %oe® & aa
0 0.5 1 0 0.5 1 homozygous homozygous

Call rate Males % Heterozygous Males heterozygous




Applications of sex-linked loci

1. REMOVE THEM: Facilitate unbiased popgen analyses
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New package with function that
does it automatically!




gl.filter.sexlinked
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Is removing sex-linked loci

necessary?
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Sloppy SNP filtering

- Loci read depth
— Loci missing data

= Ind. missing data
- Loci MAC



Sloppy SNP filtering Correct SNP filtering
- Sex-linked loci

—> Loci read depth —> Loci read depth
—> Loci missing data —> Loci missing data
- Ind. missing data -2 Ind. missing data

- Loci MAC - Loci MAC



Sloppy SNP filtering Correct SNP filtering
- Sex-linked loci

—> Loci read depth —> Loci read depth
—> Loci missing data —> Loci missing data
- Ind. missing data -2 Ind. missing data
- Loci MAC - Loci MAC

@ How good are standard filters at removing sex-linked loci?



Sloppy SNP filtering Correct SNP filtering
- Sex-linked loci

—> Loci read depth —> Loci read depth
—> Loci missing data —> Loci missing data
- Ind. missing data -2 Ind. missing data
- Loci MAC - Loci MAC

@ How good are standard filters at removing sex-linked loci?

@ How do sex-linked loci affect popgen results?
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Take home message no. 1

Standard filters suck at removing all sex-linked loci
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Take home message no. 2

Sex-linked loci can f***-up popgen analyses:
REMOVE!!!



Applications of sex-linked loci

1. REMOVE THEM: Facilitate unbiased popgen analyses
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2. USE THEM:
- Sex identification of samples
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- Sex identification of samples
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Applications of sex-linked loci

1. REMOVE THEM: Facilitate unbiased popgen analyses

2. USE THEM:
- Sex identification of samples
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Let’s talk numbers
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Remove sex-linked loci first to guarantee that:
- You won’t unfairly remove inds from one sex
- Downstream filters remove bad-quality loci



Take home message no. 3

Remove sex-linked loci FIRST



Applications of sex-linked loci

1. REMOVE THEM: Facilitate unbiased popgen analyses

2. USE THEM:
- Sex identification of samples
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Applications of sex-linked loci

1. REMOVE THEM: Facilitate unbiased popgen analyses

2. USE THEM:
- Sex identification of samples
- Study sex-biased dispersal
- Study the evolution of sex chromosomes
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