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Discussion

Conversion and GC content

It has been reported that gene conversion may increase GC content (Eyre-Walker and
Hurst 2001), and hypothesized that conversion may be accompanied by DNA repair of
nucleotide mismatches. If the repair process is biased towards G and C, an elevation in
GC content will result (Galtier et al. 2001). However, this hypothesis has always been
controversial (Eyre-Walker and Hurst 2001). Supporting evidence comes from analysis
of the pseudoautosomal region (PAR) of the mouse Y chromosome (Perry and Ashworth
1999), showing that the GC3 of a gene recently translocated into the PAR region has
increased from 0.50 to 0.70 in less than 1 million years. The analysis of multigene
families and tandem genes from mammals, plants and yeast also related GC elevation to
possible gene conversion (Benovoy et al. 2005; Galtier 2003; Kudla et al. 2004).
However, the correlation between GC and sequence similarity, taken as an indirect sign
of possible gene conversion, is low. Even if conversion is elevating GC content, it may
account for only about 10-20% of the elevation (Benovoy et al. 2005). However,
correlation does not mean causation. Here, we did not find evidence that conversion
caused GC enrichment. Many grass genes are considerably enriched with G and C, with
GC3 ~0.90, resulting in two distinct groups of genes (Carels and Bernardi 2000).
Comparatively, our wholly converted gene set has only an averaged GC3 ~0.70, quite
similar to that of the non-converted. This could not support the point that conversion has
contributed sufficiently to the GC elevation to lead to two distinct groups of genes. If

conversion increased GC content, we would find significant GC increase in the converted



genes. We checked the GC content of the genes in the region at short arms’ ends of
Oslland Os12, where conversion may have recursively occurred and is possibly still on-
going. However, we did not find GC elevation in those genes, which actually show lower
GC content (0.65) than the average of all genes in colinearity (0.71). This strongly
suggests that gene conversion may not contribute to GC elevation. Many other factors
have been related to GC enrichment, such as transcription, translation, methylation and
mutation bias (Eyre-Walker and Hurst 2001; Wong et al. 2002), making it still of much

interest.
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Supplementary figure 1 legend. Paralogous genes converted in both rice and sorghum.
Genes in syntenic positions are marked out with brackets and those affected by
conversion are noted with thick branch lines. (a) Ribosomal protein genes; (b)

Phosphatidate cytidylyltransferase genes; (c) Esterase genes.



Supplementary figure 1.

(a). Ribosomal protein genes

T8 e— U UL

L Sbh01g047510.1
[—————————— 050390141000
L 051090465800

0.005

(b). Phosphatidate cytidylyltransferase genes

100 Sh05g000470.1
% Sb08g000500.1

051190105800

_%r— 051290105500

N Sb03g038850.1 }
93 o

50190832000

[— Sb06g032370.1
ol 05040670700

0.1

(c). Esterase genes

100  Sb05g000200.1
o7 [ $b08g000200.1
| 051290100500
100 1 051190100600

Sb03g039170.1
051290262700
Sb05g000210.1

%8 Sb08g000203.1
Sb03g012970.1

Sb09g018060.1

81 L 050590363100
100 Sb01g026550.1
ﬂsmgmsseoo }
% Sb03g031560.1
100[050190688200 }
100 — Sb02g036570.1
[050790565700 }
55 [— Sb03g013040.1 }

100 — 050190317800
050290207900

100 - Sh03g002710.1
%050190199400 J
Sb01g009950.1
0s03g0719400 }

Sb02g024080.1
92 '— 0s09g0394700

85

80

100

100

0.1



Supplementary figure 2 legend. Distribution of synonymous nucleotide substitution
percentage (Ps) between syntenic paralogs in duplicated blocks in rice genome. Blocks

correspond to those in Table 1 in order.



Supplementary figure 2.

Rice block 2

o 10 20 0 0 50 L. 10
L L N | N . |

T
L
F L P
Rice block 5
ice block 3 ice block
= o 2~ —
24 — @ - o i — —
e & £
a 0 —
2
[
& -3
e
e
o -
1 T T T T T T 1
4 er a1 oz a3 04 os (.13 o7
L] L) L]
Rice block & Rice block 7 Rice block 8
— o — —ci
— M %
2 2

|
o4
P Ps P
Rice block 8
g
|
B
i
i} |
02 0s o8




Supplementary figure 3 legend. Distribution of synonymous nucleotide substitution
percentage (Ps) between syntenic paralogs in duplicated blocks in sorghum genome.

Blocks correspond to those in Table 1 in order.
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