Supplemental figures to publication
A COMPARATIVE STUDY ON RECOMBINATION ACTIVITY IN CATTLE

by Wittenburg et al.

SNP on BTA1

Animal index

Figure S1: Visualisation of missing genotypes (in blue; in total 44 %) on BTA1 in Sim-
mental.



0.6-

0.4-

0.2-

0.0-

0.8-
0.6-
0.4-
0.2-
0.0-

0.5-
0.4-
0.3-
0.2-
0.1-
0.0-

Density

0.5-
0.4-
0.3-
0.2-
0.1-
0.0-

1.0-
0.5-

0.0-

0.75-
0.50-
0.25-

0.00-,

) — ——
—
o-F

—
o f?
E

Angus, Dam

10 15 20

Braunvieh, Dam

10 15 20

BrownSwiss, Dam

10 20 30

Holstein_CH, Dam

1‘0 2‘0 3‘0 4‘ 0 5‘0

Limousin, Dam

[ .

5?0 7?5

Simmental, Dam

Hﬂqm

0.09 -

0.06 -

0.03-

Angus, Sire

0.00-

0.06 -

0.04-

0.02-

0 20

40 60

Braunvieh, Sire

0.00-

0.0100 -
0.0075-
0.0050 -
0.0025-

0.0000-

50 100 150 200 250

BrownSwiss, Sire

0.020-
0.015-
0.010-
0.005-

b
L

10‘00 20‘00

Holstein_CH, Sire

0.000-

0.075-

0.050-

0.025-

360 6(‘)0 960

Limousin, Sire

0.000-

0.06- M

0.04-

0.02-

2‘5 5‘0 7‘5 1(‘)0

Simmental, Sire

0.00-

Figure S2: Histogram of progeny number (=
only parents with estimated autosomal crossover count were considered.
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Figure S3: Boxplots of autosomal crossover count depending on progeny number over all
breeds.
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Figure S4: Markers (used in LINKPHASE3 run2) shared between cattle breeds.
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Figure S5: Male genetic map for every chromosome derived from the HMM-based ap-
proach for 6 cattle breeds.
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Figure S5: (cont.)



150
100
50
0
150
100
50
0
Breed
150 — Angus
—— Braunvieh
100
—  BrownSwiss
50
—— Holstein_CH
0

—— Limousin

—— Simmental
150
100
50
0
150
100

50/
0 ; ; ; ; ;

0 10 20 30 40 50
Mbp_position

Figure S5: (cont.)
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Figure S6: Female genetic map for every chromosome derived from the HMM-based
approach for 6 cattle breeds.
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Figure S6: (cont.)
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Figure S6: (cont.)
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Figure S7: (a) Accuracy of map length and (b) mean squared error of genetic-map coor-
dinates in a simulation study based on a synthetic population. Different panels refer to
different numbers of half-sib families () used in the evaluation. The vertical coloured
lines reflect the standard deviation of accuracy and mean squared error observed in 10

repetitions of simulation.
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Figure S8: Mean squared error of genetic-map coordinates in a simulation study based
on (a) a synthetic population (1,500 SNPs) and (b) a semi-real population (2,403 SNPs)
without (“nomiss”) or with 50 % (“miss50”) missing genotypes. Different panels refer to
different numbers of half-sib families (V) used in the evaluation. The vertical coloured
lines reflect the standard deviation of mean squared error observed in 10 repetitions of

simulation.
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Figure S9: Histogram of mean autosomal crossover count per parent; N denotes the
number of sires (right panel) and dams (left panel) that could actually be considered by
the HMM-based approach.
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Figure S10: Histogram of mean intra-chromosomal allelic shuffling per parent; N denotes
the number of sires (right panel) and dams (left panel) that could actually be considered
by the HMM-based approach.
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Figure S11: Least-squares means of mean autosomal crossover count per parent and breed.
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Figure S12: Least-squares means of mean intra-chromosomal allelic shuffling per parent
and breed.
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Figure S13: Manhattan plot of GWAS results in Brown Swiss; (a) autosomal crossover
count of sires, (b) intra-chromosomal allelic shuffling of sires, (c¢) autosomal crossover
count of dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S14: Manhattan plot of GWAS results in Holstein-CH; (a) autosomal crossover

count of sires, (b) intra-chromosomal allelic shuffling of sires, (c¢) autosomal crossover

count of dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S15: Manhattan plot of GWAS results in Original Braunvieh; (a) autosomal

crossover count of sires, (b) intra-chromosomal allelic shuffling of sires, (c¢) autosomal

crossover count of dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S16: Manhattan plot of GWAS results in Simmental; (a) autosomal crossover count
dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S17: Manhattan plot of GWAS results in Limousin; (a) autosomal crossover count
of sires, (b) intra-chromosomal allelic shuffling of sires, (c¢) autosomal crossover count of
dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S18: Manhattan plot of GWAS results in Angus; (a) autosomal crossover count
of sires, (b) intra-chromosomal allelic shuffling of sires, (c¢) autosomal crossover count of
dams, (d) intra-chromosomal allelic shuffling of dams.
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Figure S19: Deviation of physical chromosome length of breed-specific assemblies from
ARS-UCD1.2 genome assembly (Hereford).
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Figure S20: Recombination rate (theta) between 101 SNP pairs in the region of selection
signature found in Original Braunvieh (Bhati et al., 2020). Plots are centered around
66.1 Mbp on BTA11 for (a) Original Braunvieh (60.3-72.9 Mbp) and (b) Brown Swiss
(60.3-71.1 Mbp).
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