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Chr SNV density p q Slope Intercept Oree Slope (M) Percent
1 0.0252 8 2 0.0085 0.0251 3.08e-07 3.74e-09 0.431%
2 0.0260 10 3 0.0072 0.0259 2.07e-07 3.46e-09 0.265%
3 0.0262 9 4 0.0072 0.0261 1.87e-07 3.45e-09 0.326%
4 0.0267 10 4 0.0061 0.0267 1.51e-07 2.88e-09 0.239%
5 0.0261 8 4 0.0075 0.0260 1.76e-07  3.48e-09 0.347%
6 0.0263 3 2 0.0062 0.0263 8.05e-08 2.90e-09 0.248%
7 0.0262 9 2 0.0088 0.0261 3.07e-07 4.10e-09 0.452%
8 0.0274 6 4 0.0085 0.0272 2.78e-07 4.12e-09 0.594%
9 0.0254 4 4 0.0085 0.0253 6.25e-07 3.58e-09 0.478%
10 0.0263 5 4 0.0077  0.0262 3.07e-07  3.62e-09 0.245%
11 0.0269 3 3 0.0087 0.0268 1.57e-07 3.95e-09 0.379%
12 0.0252 5 4 0.0074 0.0251 2.18e-07 3.55e-09 0.281%
13 0.0261 7 4 0.0080 0.0260 2.22e-07 3.12e-09 0.377%
14 0.0264 8 3 0.0092 0.0263 2.33e-07 3.53e-09 0.412%
15 0.0261 2 2 0.0079 0.0260 4.88e-07  3.18e-09 0.432%
16 0.0286 10 4 0.0083 0.0285 1.22e-06 3.65e-09 0.519%
17 0.0256 10 1 0.0090 0.0255 6.02e-07 4.13e-09 0.509%
18 0.0265 4 2 0.0067 0.0264 2.31e-07 3.01e-09 0.383%
19 0.0275 8 4 0.0071 0.0274 1.91e-07 3.13e-09 0.413%
20 0.0265 9 3 0.0076 0.0264 2.84e-07  3.37e-09 0.468%
21 0.0275 2 2 0.0067 0.0274 1.73e-07  2.17e-09 0.428%
22 0.0272 7 3 0.0069 0.0271 5.28e-07 2.27e-09 0.437%

Table S1: Results of analysis of variance due to recombination by chromosome. ‘p” and ‘q’

define the ARMA(p,q) distribution used; ‘Slope” and ‘Intercept’ are the estimated parame-

ters of the linear model expressed in terms of change in SNV density per centimorgan and
(A2

SNV density respectively; ‘67, is the estimated variance in SNV density due to recombina-

tion; ‘Slope (M)’ is the estimated slope parameter expressed as change in mutation rate per
centimorgan; and ‘Percent’ is the estimated percentage of SNVs due to recombination.



cC—-T G—~A T—-C A—-G C—G G—C TG A—-C T—A A>T C—A G—T

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.95 0.37 0.91 0.93
0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.00 0.15 0.16 0.84 0.99
0.00 0.00 0.00 0.00 0.00 0.26 0.08 0.00 0.82 0.99 0.99 0.59
0.00 0.00 0.00 0.00 0.01 0.01 0.11 0.00 0.94 0.66 0.99 0.62
0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.28 0.74 0.98 0.95
0.00 0.00 0.00 0.00 0.07 0.11 0.06 0.06 0.99 0.58 0.99 1.00
0.00 0.00 0.00 0.00 0.15 0.00 0.04 0.00 0.82 0.65 0.62 0.76
0.00 0.00 0.00 0.00 0.05 0.04 0.02 0.00 0.47 0.06 0.91 0.96
9 0.00 0.00 0.00 0.00 0.01 0.01 0.10 0.02 0.40 0.25 0.48 0.99
10 0.00 0.00 0.00 0.00 0.25 0.01 0.00 0.07 0.30 0.59 0.55 0.94
11 0.00 0.00 0.00 0.00 0.69 0.00 0.80 0.38 0.24 0.31 0.88 0.94
12 0.00 0.00 0.00 0.00 0.03 0.01 0.15 0.37 0.71 0.48 0.22 0.56
13 0.00 0.00 0.00 0.00 0.01 0.03 0.00 0.01 0.03 0.26 0.57 0.90
14 0.00 0.00 0.00 0.00 0.01 0.21 0.00 0.00 0.05 0.96 0.81 0.73
15 0.00 0.00 0.00 0.00 0.42 0.45 0.16 0.16 0.44 0.10 0.09 0.13
16 0.00 0.00 0.00 0.00 0.02 0.38 0.03 0.00 0.99 0.50 0.95 0.62
17 0.00 0.00 0.00 0.00 0.01 0.00 0.37 0.00 0.19 0.19 0.19 0.87
18 0.00 0.00 0.00 0.00 0.01 0.21 0.04 0.05 0.38 0.24 0.77 0.53
19 0.00 0.00 0.02 0.00 0.04 0.38 0.82 0.07 0.27 0.00 0.85 0.96
20 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.01 0.61 0.86 0.88 0.53
21 0.00 0.02 0.00 0.00 0.20 0.00 0.18 0.11 0.88 0.00 0.01 0.79
22 0.01 0.00 0.00 0.00 0.03 0.08 0.05 0.09 0.03 0.33 0.36 0.23
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Table S2: Posterior probability that recombination does not have a positive effect on muta-
tion by point mutation direction and chromosome.



Mutation Density o3 R o2
C->T 0.0207  6.13e-04 6.66e-04 7.82e-04
C—A 0.0045 6.14e-06 9.58e-06 1.37e-05
C—-G 0.0054  1.07e-05 1.49e-05 2.07e-05
T—C 0.0093  8.24e-06 2.05e-05 2.89e-05
T—A 0.0024  4.99e-07 1.54e-06 3.14e-06
T—G 0.0029  6.16e-07 1.16e-06 2.24e-06
A—C 0.0029  3.64e-07 7.66e-07 1.49e-06
A—-T 0.0028  7.13e-07 1.72e-06 3.38e-06
A—G 0.0135  2.03e-05 5.99e-05 7.36e-05
G—C 0.0044  6.94e-06 1.02e-05 1.42e-05
G—T 0.0051  8.26e-06 1.26e-05 1.82e-05
G—A 0.0203  5.08e-04 5.52e-04 6.51e-04

Table S3: Variance in probability of SNVs due to context. 7 denote the estimated variances
for context size k. The size of context includes the central allele. Results are conditioned on
mutation direction (ancestral and derived state). The column ‘Density’ shows the density
for each SNV direction (conditioned on the ancestral allele) for reference. See Methods and
materials for data sources.
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Figure S1: Visualisation of auto-correlation of residuals from ordinary least squares linear re-
gression of SNV densities against average recombination rates for chromosome 1. Correlation
between residuals in bins separated by lags in the range 0 to 50 from (a) auto-correlation. (b)
partial auto-correlation. The analysis removed the effect of correlations at shorter lags and
indicates the number of lags required in an auto-regressive model (10 in this instance). The
blue shading shows a 95% significance interval.
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Figure S2: Visualisation of residuals of ordinary least squares linear regression of SNV densi-
ties against average recombination rates for chromosome 1 for 10-kb bins spanning the length
of the chromosome. The residuals appear to have a constant mean of zero and a constant
variance as required by stationarity. Stationarity is formally demonstrated by the Dickey-
Fuller test.



Chr SNV density Slope Intercept o2 Mutations

rec

1 0.0252 0.0003 0.0249 0.0225 0.0108
2 0.0260 0.0003 0.0258 0.0169 0.0105
3 0.0262 0.0002 0.0260 0.0193 0.0083
4 0.0267 0.0002 0.0266 0.0145 0.0080
5 0.0261 0.0002 0.0259 0.0123 0.0076
6 0.0263 0.0001 0.0262 0.0052 0.0051
7 0.0262 0.0003 0.0259 0.0187 0.0113
8 0.0274 0.0002 0.0272 0.0113 0.0093
9 0.0254 0.0005 0.0249 0.0262 0.0182
10 0.0263 0.0003 0.0260 0.0188 0.0116
11 0.0269 0.0002 0.0267 0.0096 0.0068
12 0.0252 0.0003 0.0250 0.0136 0.0106
13 0.0261 0.0002 0.0259 0.0245 0.0061
14 0.0264 0.0002 0.0262 0.0237 0.0062
15 0.0261 0.0003 0.0257 0.0315 0.0126
16 0.0286 0.0006 0.0278 0.0466 0.0264
17 0.0256 0.0003 0.0252 0.0454 0.0153
18 0.0265 0.0002 0.0263 0.0260 0.0069
19 0.0275 0.0002 0.0272 0.0093 0.0078
20 0.0265 0.0002 0.0262 0.0262 0.0078
21 0.0275 0.0001 0.0274 0.0172 0.0037
22 0.0272 0.0003 0.0267 0.0347 0.0100

Table S4: Results of analysis of variance due to recombination by chromosome using ordinary

last squares linear regression (OLSLR). ‘Slope’ and ‘Intercept’ are the estimated parameters

of the linear model expressed in terms of change in SNV density per centimorgan and SNV
(A2

density respectively; ‘67, is the estimated variance in SNV density due to recombination;

and ‘Mutations’ is the estimated average number of mutations resulting from a recombina-
tion event.



Chromosome Intronic variants All variants

1 2432041 5373514
2 2704243 5908524
3 2152067 4832711
4 1747006 4738393
5 1839945 4351659
6 1605617 4124061
7 1782609 3785873
8 1626541 3627183
9 1198502 2766514
10 1426815 3192424
11 1472265 3248165
12 1462768 3025811
13 823817 2214718
14 998643 1978949
15 1045461 1843388
16 1038676 1949903
17 961326 1725628
18 765211 1713065
19 668436 1234925
20 636129 1303247
21 358952 633564
22 19934 649010

Table S5: Counts of filtered variants by chromosome. Intronic variants were used for context
analysis and all variants were used for recombination analysis



