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Fig. 1 The genomic distribution of the first type of

information increment along human chromosome 4
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Table 1 Pearson correlations within and between the first and second type of information
increment (%,) averaged over 5-Mb windows for complete human genome
hy ha hs hs hs he hy hg

h 0.98 0.99 0.99 0.98 0.97 0.93 0.80 0.56

hy 0.99 0.97 0.99 0.99 0.98 0.94 0.80 0.56

hs 0.99 0.99 0.97 0.99 0.98 0.94 0.81 0.57

hy 0.99 0.99 0.99 0.96 0.99 0.95 0.83 0.60

hs 0.98 0.99 0.99 0.99 0.95 0.98 0.87 0.65

he 0.95 0.96 0.96 0.97 0.98 0.93 0.94 0.77

hy 0.86 0.86 0.87 0.88 0.91 0.96 0.89 0.92

hs 0.67 0.68 0.69 0.71 0.74 0.82 0.93 0.82

Data (in bold) in the diagonal line denote correlations between the first and second type of information increments. Data under the

diagonal line denote correlations among the first type of information increments. Data above the diagonal line denote correlations among

the second type of information increments. All the correlations in the table are significant (P < 0.001). Sample size n=583.
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Table 2 Spearman correlation of recombination rate with the first type of information increment

and local GC content for human genomic sequences in 5-Mb windows

hi ha hs ha hs he hs hs GC

Genome Pairwise 0.484™ 0.497™ 0.502" 0.505™ 0.507™ 0.503™ 0.482" 0.426™ 0.491™
Partial 0.002 0.091" 0.120™ 0.136™ 0.146™ 0.152" 0.166™ 0.181™

CDS Pairwise 0.185™ 0.225™ 0.238™ 0.240™ 0.242™ 0.247" 0.242" 0.219™ 0.399™

Partial -0.175"  -0.116" -0.087" -0.074 -0.068 -0.067 -0.074 -0.100"

Intergenic Pairwise 0.452" 0.466™ 0472 0.475™ 0477 0472 0.444™ 0.378™ 0.451™
Partial 0.053 0.133" 0.156™ 0.170™ 0.172™ 0.167™ 0.172™ 0.186™

Intron Pairwise 0.437™ 0.449™ 0.450™ 0.453™ 0.456™ 0.455™ 0.436™ 0.371™ 0.447™
Partial -0.013 0.065 0.080 0.099 0.119 0.143™ 0.171™ 0.186™

In the partial correlation analysis between recombination rate and information increment, the control variable is local GC content. Two-tailed
significance: *P < 0.05; **P < 0.01; ***P <0.001. Sample size n=563.

Table 3 Spearman correlation of recombination rate with second type of information increment

and local GC content for human genomic sequences in 5-Mb windows

hi h hs ha hs hs hs hs GC

Genome Pairwise 04717 0.485™ 0.492™ 0.502" 0.514™ 0.534™ 0.545™ 0.512™ 0.491™
Partial -0.047 0.129" 0.169™ 0.226™ 0.262" 0.152™ 0.286™ 0.308™

CDS Pairwise ~ -0.033 0.035 0.060 0.068 0.081 0.124" 0.138" 0.098" 0.399™

Partial -0.093" -0.024 0.007 0.022 0.030 0.049 0.076 0.098"

Intergenic Pairwise 0.442" 0.462"™" 0.475™ 0.493™ 0.517™ 0.533™ 0.422 0.042 0.451™
Partial -0.072 0.125 0.199™ 0.274™ 0.312™ 0.323™ 0.373™ 0.377™

Intron Pairwise 0.443™ 0.457™ 0.466™ 0.480™ 0.493™ 0.499™ 0.378™ 0.107° 0.447™
Partial 0.004 0.103" 0.145™ 0.195™ 0.233™ 0277 0.285™ 0.258™

In the partial correlation analysis between recombination rate and information increment, the control variable is local GC content. Two-tailed
significance: *P < 0.05; **P < 0.01; ***P < 0.001. Sample size n=563.

II T AL ARG RAGEZ M R RN E  HRERY 5-Mb & HEUR T, BRkR Ay
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Table 4 Spearman correlation between recombination rate and information increment

for the human genome in 1-Mb or 10-Mb windows

Window Type h h, hs hy hs he hy hs
1-Mb Typel 0.396™ 0.397™ 0.399™ 0.401™ 0.406™ 0.414™ 0.414™ 0.383™
1-Mb Type2 0.395™ 0.397™ 0.402™ 0.415™ 0.436™ 0.464™ 0.474™ 0.437™
10-Mb Typel 0.492" 0.507™ 0.514™ 0.519™ 0.518" 0.510™ 0.485™ 0.413™
10-Mb Type2 0.504™ 0.521™ 0.527™ 0.538™ 0.543™ 0.543™ 0.525™ 0.487"

Two-tailed significance: *P < 0.05; **P < 0.01; ***P < 0.001. Sample sizes for 1-Mb and 10-Mb windows are 2882 and 308, respectively.

“typel” and “type2” represent the first type of information increment and the second type of information increment respectively.
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Two examples using (h; and he) averaged over 500-kb windows are given.
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Fig. 6 Information increment is independent on bath size

Two examples (h, and h¢) averaged over 5-Mb windows are given.
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Table 5 Pearson correlations among the second type of information increments (%,) of different bath size

50-kb 5-kb 500-bp 50-bp 10-bp
50-kb 1
5-kb 0.95™ 1
500-bp 0.80™ 0.85™ 1
50-bp 0.62™ 0.66™ 0.68™ 1
10-bp 041" 044" 043" 0.64 1

The information increments of different bath size were computed for a 10-kb genomic region of human (chrl: 50 000~ 60 000 bp).
Two-tailed significance: *P < 0.05; **P < 0.01; ***P<0.001. Sample size n=10 000.
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Table 6 Pearson correlation between local GC content and information increment

for the human genome in 5-Mb windows

h] hz h} hs h(, h7 hs
Typel 0.984 0.976 0.970 0.951 0915 0.808 0.613
Type2 0.997 0.992 0.988 0.969 0.925 0.795 0.560

All the correlations in the table are sighificant (P < 0.01). Sample size n=563. “typel” and “type2” represent the first type of

information increment and the second type of information increment respectively.
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The Growing Rate of The Information Quantity of The Human
Genome is Modulated by Recombination”
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Abstract Meiotic recombination is driver of genome evolution. It is important to explore the rule of genome
evolution under the control of evolutionary pressure linked to recombination. The coding information quantity of a
genome (CIQ) always grows during evolution. Recombination rate is proportional to selection efficiency, thus the
growing rate of coding information quantity of a genome (GR¢) might be mediated by recombination rate. In this
study, a parameter is defined to characterize GRy, and the correlation between GR(, and recombination rate is
analyzed in the human genome. The results show that there is a positive correlation between them, indicating

recombination is likely to be an important pathway to increase GRy,.
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