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Abstract: During the construction of phylogenetic trees, there might be discordance of topologies in different
genome regions. In order to address this issue, Bayesian concordance analysis (BCA) can be utilized to
perform a phylogenetic analysis across whole genome and statistically quantification of the discordance. In
this article, BCA was used to analyze the phylogenetic history of the strain of 129S1 (Mus musculus) which is
originated from the backcross offspring of several generations between C3H/Hu strain and 129/Sv strain.
Supplemented by Perl scripts, our pipeline took the genome sequence files as input and calls several

bioinformatics software (e.g. VCFtools, RepeatMasker, PAUP*4.0, MrModelTest, MrBayes and so on) to
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mask their repeat sequences, align sequences and so on. Then we obtained the phylogenetic discordance

information of various locus across whole genome. Among all 99 loci in chromosome 10, 87.4% of loci were

supported with a single topology of 129S1/129P2 (higher posterior probability), which is consistent with the

hypothesis that the C3H/Hu mouse makes less contribution to the 129S1 genome. Our results indicate that

BCA benefits the further studies on evolutionary histories of different genome regions.

Key words: Bayesian concordance analysis; Phylogenetic analysis; Mouse genome

B D BRI AT K 5 e, Kk
DR 20 B0 0 R4S A0S 0N A RE A PR 2 7K
s S AT RGO AR, W A
(Comas et al. 2007) FIZIH# (Zou et al. 2008,
Pollard et al. 2009) fIRF5T. SR1M, AS[FRIFEAARE]
RN S EHAEEY) FINRINAAAE, 535
AR E R X B R A2 RS 40 4 25 F A — 2.
WSS PR BE DA ) R R AR CEDIRE) 11
THEE, FEPRIE I I S P o3 AT R e o W
AALAETCEMES W), Wi AE R i (Drosophila
erecta). MHJEHEE (D. melanogaster) #1 D.
yakuba FHE T 9 405 ANFER 2 [ B T B 2
ANJF] (Pollard et al. 2009), HI7E = %R FL.5)
Wi, f A% (Homo sapiens). K#E4% (Gorilla
gorilla) FIEFESE (Pan troglodytes), 47 K&
(1) RIS —BUME AR IE  (Chen et al. 2001,
Wall 2003, Patterson et al. 2006, Hobolth et al.
2007). REWL, XRIERA K ERA—E
PEHIR DBy AL ZE T (White et al. 2009), F2(
524 NI AP AL KT Y b () AN — SSORE FE AR %
2

BRI R GRS I T VA A IR
P17k (total evidence approach) Fil— FE( Pk
(consensus method). SMIEPETE KA T A 11
E Hp DR R 11T JCAAN [7) 3 R i 22 TA) AN ] (1) gk
T RedE, AR — ARG R AW . %7
LR TN . ANTEA T FR 43 AN EE A )
KRR SIS, A R XAy
ERE I R GRS LS kAL iy s
AN—%{ (Degnan et al. 2006, Kubatko et al.
2007, 15 RUEHETEAH e, — Sk ko T
RN EERIREAT SR AT, RPN BE DRI H i

il (Ané et al. 2007). EARILIEGRE T84
BEPIB R AN G ) A, B SD— A
NIV LB G AN LI R AN e 1, JF
XH RGBT T S5k, BT RN
RLE ST, PRSI SR I R 48
RAEWKE BIFBA PR PrIt s (Ané
et al. 2007), JRANBEAT RN K A [F]— N4 A
ANTRIBE PRI R 3L [R) 1E A g B

DU B — S P 4> #r 5 ( Bayesian
concordance analysis, BCA) &7E—EPEykm
Senil B CACsdt, AEREARBE PRI Ak TF oA
T AN E TS HOF SR VERE DRI 2 T AH 1520,
111 4 R DR 2 Y DO A ) R 8 K AR AT
il (Ané et al. 2007). HARJREE [, SER]H
DU 30y 77 V200 BE DRI 20 1) S R R A T R 48 A A
T, BT RN RGO AW R A, AR
JEAZ GBI AR B I DU 3 23 AT ) S 56
TP 22 STiEu ey QI p T IS NN PR T s
MEZ A (Weisrock 2012). L4k, BCA
W TR FOMST R E R, BL AR DR )
R AT e ST RGO AR A2
% (Horvath et al. 2008, Cranston et al. 2009,
Jacobsen et al. 2011, Wielstra et al. 2014).

Poi SCHRRE, FEAEE 129 & )/ U 2
I T =AW 4 & Csubstrain), 43 5l 4
Parental (P). Steel (S) Fl Ter (T). M S
it 2 12981 52t C3H/Hu 5 P G & &R (1)
129/Sv [HI5Z 12 ~ 14 48421 (Simpson et al.
1997). EHT 129P2 5 129Sv [FlJ& P Wi 5%,
C3HHeJ 5 C3H/Hu 3E4 < 245 (Simpson et
al. 1997), H 129P2 5 C3HHeJ 4xJ& K 41751
TV, Shy TR i 77 [ %, FRATTAIA] 129P2



© 472 ¢ )% 24 Chinese Journal of Zoology 50 &

mn 78 /) B R AL 1A 129/Sv /N, C3HHe)
i RN RSER AP A C3H/Hu, FERHIN
S — B ATk 4R 12981 NI RS R
D3 52 LR PP C3H/Hu 7 BUIFE R 206 12981
/IN BRI DR A 1 DT R AR P

1 MES5H%

1.1 FHSRERMHIEREL

KIFETW B SR PR
B 1R SR A LD 2 Bt s 250t Bs it AT
DL AbEE: (1)fffH VCFtools (Danecek et al.
2011) RGN H —FtFH. @ H
RepeatMasker 427 |7 41| Jo — SV Fp 41 vh ()
S5 XK. (3)f# H Mercator/MAVID (Bray et
al. 2004) HEAT A[RIWRNIE A Z ] R EExS, 7
AR, (4)2R 54 H MDL (Ané 2011)
BAFE I B PAUP*4.0 (Swofford 2003) X 4%
A ) 5 X Bk AT BE T a5/ i KR T )

(Minimum Description Length) fJiE—20 43 X,

DL A AR FE IR EE o (5) 18 F MrModel Test X
BRI G3 H RJE DR JRE AT R A, SRS I8
it MrBayes (Huelsenbeck et al. 2001, Ronquist
et al. 2003) #4737 (6)18 ] BUCKy (Ané et
al. 2007, Largetetal. 2010) Xf¥Fh i F 8 R4
RAE TR BEATVRAY, IR SCREAN R R M 2
AR Lepl . Escrh BT B AR, BR T
PAUP*4.0 4, 34102 v I 25 S 9l N 84T 9w
PEAEN) . 1 A T T R AR 3L 3
Hko 222 KSR 7T AE T 8 AT s 4
H1(%) README H3R1S, FEIAFREOR
1.2 BIEIRE A AH AL H

ATTE I (B LA 2 AR 2% 1T 3
iMicke b, S TIRGEER K e, JATH
5 C3H/Hu /MREESC R I ) C3HHeT /) il
EHRACE C3H/MHu /N RIEHE; LL 129P2 /)
A 129P Wit &R Ji4h, FRATTHs: SPRETEL)
i & N BL M. spretus ) A1 K B ( Rattus
norvegicus) YEAFMEHRE. /NS 751 DL AAH

Kl B /N SNP 15 B (VCF 30 MEH 9
] ¢ /R B UL 42 25 28T 9T BT (The Wellcome
Trust Sanger Institute) ¥/ %4 Chttp:// www.
sangerac.uk/); KR ZH A1 KK /N BT
FPA RSO (GFF B GTF #5501 F#A
Ensembl Genome Browser. L1/ 2% 751
[RIRRA Sl GRCm38_68. kL F VCFtools,
4 M Sanger Institute P93k I T 1) SNP 155 54K
GRS AT, D ARG b R — 3
P74 #8 )5 H RepeatMasker 4/ 2% 741
A=A — B ey b B S R B BeG
A ABBlast fll Mercator 25 5 B AH < FE ¥
5397 & hard-masked F1 soft-masked [¥J741.

F 1 NHH—BUES LR R R T E ML
Table 1 The required software for Bayesian

concordance analysis and their download sites

Sf);t{jfes T # M4k Download sites
VCFtools http://sourceforge.net/projects/vcftools/
RepeatMasker  http://repeatmasker.org/RMDownload.html
Mercator https://www.biostat.wisc.edu/~cdewey/software.html
MAVID http://bio.math.berkeley.edu/mavid/download/
MDL http://www.stat.wisc.edu/~ane/
PAUP*4.0 http://paup.csit.fsu.edu/

MrModelTest  https://github.com/nylander/MrModeltest2

MrBayes http://mrbayes.sourceforge.net/

BUCKy http://www.stat.wisc.edu/~ane/bucky/index.html
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Fig. 1 The flow diagram of Bayesian concordance analysis
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Fig. a shows the general procession of Bayesian concordance analysis. Fig. b shows the detailed procedure of the application of BCA in this paper
to study the phylogenetic history of 129 mice. And dashed lines partition the specific realm of each step. The roughly necessary time of each step

has been marked aside.
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Fig. 2 Genomic partioning of phylogenetic history in the chromosome 10 of mice
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Bayesian concordance factors were estimated from 99 individual locus trees in the chromosome 10 of mice. The X-axis represents the percentage
of the loci in mouse chromosome 10 which support the topologies. About 99% of loci place SPRETEIJ and Rattus as the outgroup to the M.
musculus subspecies. Within M. musculus, 84.7% of loci were supported with higher posterior probability of a single 129S1/129P2 topology.

15.3% of loci were supported a single 129S1/C3HHel topology and none of loci were supported a single 129S2/C3HHeJ topology.
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Fig. 3 Fine-scale phylogenetic discordance of the chromosome 10 of mice
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The posterior probability (PP) of each topology is mapped onto the chromosome 10 to characterize the fine-scale patterns of discordance among

the 99 loci. The colors are corresponding to those of the 3 topologies in the Fig. 2.
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