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Abstract: Researches of prokaryotic genomes have led to the discovery of the correlation of genomic GC
content with genome size and aerobics/anaerobics. In order to study the influence of lifestyle of pro-
karyotes on the correlation between genome size and genomic GC content, we analyzed the effect of opti-
mal growth temperature, aerobics/anaerobics, motility, aquatics ,’ and 'pafasitism, using data from 411
representative prokaryotic species (including archaea and bacteria) and correlation/regression approa-
ches. The results show that the correlation between genome size and genomic GC content is indeed influ-

enced by these factors. Moreover, it was found that the correlation is the most significant in parasitic pro-

karyotes.
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Fig. 1 Regression analysis of genome size versus genomic
GC content of prokaryotes (sample size n =411)
(R?; coefficient of determination;

x; genome size; y; GC content)
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Fig. 2 Regression analysis of genome size versus genomic GC content in different prokaryote groups

[ Abscissa: genome size (Mb) ; ordinate; GC content (% ). For other explanations see legend of Fig. 1 (a) : mesophilic group,

n=295; (b): hyperthermophilic group, n =51; (c)
group, n=87; (f)

group, n=99; (j): multiple group, n =106]

: aerobic group, n=146; (d):
: immotile group, n=94; (g): motile group, n =181;

anaerobic group, n=97; (e) ; facultative

(h):

aquatic group, n=113; (i) : host-associated
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Correlation between genome size and genomic GC content in various groups classified by combinations of lifestyles
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Table 1
Group r P

Aerobic-Aquatic 0.159 0.326
Aerobic-Host-associated 0.658 2.59x107*
Aerobic-Multiple 0.220 0.161
Aerobic-Immotile 0.515 4.22x107°
Aerobic-Motile 0.334 2.79%x10°°
Anaerobic-Aquatic 0.182 0.429
Anaerobic-Host-associated 0.282 0.172
Anaerobic-Immotile 0.259 0.222
Anaerobic-Motile 0.234 0.249

Group r P
Facultative-Host-associated 0.810 2.60x107°
Facultative-Multiple 0.503 1.28x10°°
Facultative-Motile 0.391 9.58x107*
Aquatic-Immotile 0.279 0.248
Aquatic-Motile 0.300 0.064
Host-associated-Immotile 0.648 6.12x107*
Host-associated-Motile 0.665 1.54x107*
Multiple-Immotile 0.576 0.012
Multiple-Motile 0.189 0. 168
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Table 2 Correlation/regression analysis of genomic dinucleotide

frequency versus genome size in parasitic prokaryotes

Dinucleotide r Regression ||Dinucleotide r Regression
AA -0.708""  -1.628"" GA 0.522"" 0.237"*
AC 0.234~ 0.080" GC 0.701°* 1.432°"
AG -0.207 -0.077 GG 0.683"" 0.932**
AT -0.664°"  -1.049"" GT 0.211 0.073
CA 0. 084 0.034 TA -0.690°" -1.317""
cc 0.693" 0.946"" TC 0.529°* 0.238*"
CcG 0.737"" 1.796 " TG 0.058 0.024
CT -0.210 -0.079 T -0.708""  -1.643""

Regression; regression coefficient; #; P < 0.05; % . P < 0.01
w3 HEFRAEYRERNATS CC F&E 100% 2, 0% K
EAZH TR AR B R A N A 9/ B1E S
Table 3 Correlation/regression analysis of genomic
trinucleotide (GC content 100% or 0% ) frequency versus

genome size in parasitic prokaryotes

Trinucleotide r Regression |{Trinucleotide r Regression
CCC 0.582°°  0.190"" AAA -0.688°" -0.790""
CCG 0.737°*  0.561°" AAT -0.676°" -0.547""
CGC 0.704""  0.661"° ATA -0.650"" ~0.450""
CGG 0.735°"  0.557°" ATT -0.676"" -0.550""
GCC 0.716°"  0.541"° TAA -0.679"" -0.546""
GCG 0.702°  0.657"" TAT -0.651"" -0.451""
GGC 0.7127"  0.537°° TTA -0.681°"  -0.547°"
GGG 0.561 " 0.184"" TTT -0.685"" -0.796""

P <005, %==%; P <0.01

Regression; regression coefficient; s ;

309 #

RWFF AT T TP B B LW S F 4, v
PR Y R R KNS GC & 8 Al 26 e
%, VIR AT e A BRIt N, SR AT
B PR 20 R4 R 32 B A AP IR 2 0 SRR
PR RURERT ICR AR JE AT SR, S 05U A ) B
SEMER MG R AN, AT RERE TR 435
WSHREEA cC T RMm R REFBE
Yy e 5 1 36 R U T B R P R B AR VS ST 2
PR % B3,

W F YRR KNS CC BB EE R
N B REMERR; ENHEEA . SR
SRAIG A0, RV SR SR . 2 A S
Wy ELA BN AT PR 56 56 R T R R ol IR 86 2 A AR
TE07 AR B R BAR R P s ., 55— 7T,

AT BB R 3 7 A S S 2R T A 1) 2 DR 4 S YR e g A
T, FEMEETASHFEEZEYS 7
PR T DA TR R, (XA G R 4
FAFLLEs . Ik, JRIGHE YN A PR TRl 1E
FEEAR/NG CC & BXF A R ER/HE— B 5
Ro BMETIE, GC & EMAENANEAIER,
ESERAETREATI P REENR—E, HE
EHNARESHAmERERRFR ",

S 3K

[1] LEEKY, WAHL R, BARBU E. Contenu en bases
puriques et pyrimidiques des acides desoxyribonucleiques
des bacteries [ J]. Ann Inst Pasteur, 1956, 91; 212 —
224.

[2] SUEOKA N. On the genetic basis of variation and hetero-
geneity of DNA base composition [ J]. Proc Natl Acad
Sci USA, 1962, 48, 582 —592.

[3] BERNARDI G. Compositional constraints and genome e-
volution [J]. J Mol Evol, 1986, 24 1 -11.

[4] THIERY J P, MACAYA G, BERNARDI G. An analysis
of eukaryotic genomes by density gradient centrifugation
[J]. J Mol Biol, 1976, 108. 219 -235.

[5] GALTIER N, LOBRY J R. Relationships between ge-
nomic G + C content, RNA secondary structures, and op-
timal growth temperature in prokaryotes [ J]. J Mol Evol,
1997, 44. 632 - 636.

[6] HURST L D, MERCHANT A R. High guanine-cytosine
content is not an adaptation to high temperature: a com-
parative analysis amongst prokaryotes [ J]. Proc R Soc
Lond B Biol Sci, 2001, 268 493 —497.

[7] MUSTO H, NAYA H, ZAVALA A. Correlations between
genomic GC levels and optimal growth temperatures in
prokaryotes [J]. FEBS Letters, 2004, 573. 73 -77.

[8] MUSTO H, NAYA H, ZAVALA A. Genomic GC level,
optimal growth temperature, and genome size in pro-
karyotes [ J]. Biochem Biophys Res Commun, 2006,
347. 1-3.

(9] iy JRAA Y5 B 4 /N CC & B ARG R 5T
[D]. J7HI: Hilik=, 2008 25 - 35,

[10] ZHANG S H, HUANG Y Z. Characteristics of oligonu-
cleotide frequencies across genomes: conservation versus
variation, strand symmetry, and evolutionary implica-
tions[ J/OL]. Nature Proceedings, 2008. [ http: //hdl.
handle. net/10101/npre. 2008.2146. 1].

[11] ZHANG S H, HUANG Y Z. Limited contribution of
stem-loop potential to symmetry of single-stranded ge-
nomic DNA [J]. Biocinformatics, 2010, 26 ; 478 ~485.

[12] NAYA H H, ROMERO A, ZAVALA B. Aerobics in-
creases the genomic guanine plus cytosine content
(GC% )in prokaryotes [ J]. J Mol Biol, 2002, 55 260
-264.





