4 1 it FEmE m A Vol. 4 No. 1

2014 2 INTELLIGENT COMPUTER AND APPLICATIONS Feb. 2014
( 150001)
( .
) .
TP301 A 12095 -2163(2014) 01 — 0032 - 04

A Survey of Phylogenetic Network Construction Algorithms
WANG Juan GUO Maozu
( School of Computer Science and Technology Harbin Institute of Technology Harbin 150001 China)

Abstract: The evolutionary history of species is traditionally represented with a rooted phylogenetic tree but when the evo—
lution of species involves significant amounts of reticulate events ( e. g.  hybridization recombination and horizontal gene
transfer)  the evolutionary history of the species has been described as the system is no longer suitable for tree. Phylogenet—
ic networks are a generalization of phylogenetic trees which is used to describe the evolutionary history of the species and
can describe the reticulate evolutionary events species. And the system network can also be visualized conflict data sets
such as obtained by different genes of the species tree. Therefore research on phylogenetic networks is an important field of
biological information. This paper introduces the system network concept development research present situation summa-—
rizes the existing system network construction algorithm.

Key words: Phylogenetic Network; Reticulate Event; Abstract Network; Explicit Network

0 )
. ( unrooted)
. ( rooted) ; ( implicit) (ex—
plicit) 5 ( )
( reversal) | ( translocation) ( transposition)

( recombination) ( horizontal gene transfer ( model misspecifi cation) ;
HGT) . ( hybridization) . ( hybridiza—

1-6 tion) °7' | ( recombination) ''™" ( hori—

( phylogenet— zontal gene transfer HGT) 7'0°1%
ic network) o
14-16

1
T, : ( Split network)
= 2( ( Quasi — median network) o
12013 -10 -29
: (60932008 61172098) ; (20112302110040) ;
( HIT. ICRST. 2010 022) .
(1983 -) : . N :

(1966 -) : . . .



%14 IR, F AR A AMBMET FER 33
( Split) o ( optimum parsimony score) Sankoff 7%
1 X A B X Jin ¥
ANB=¢ AUB=X S=AIB X o
ap 4B s
B A EM 15
size(S) =min{ 1Al |BI}, 1 14 .
(trivial) ( non — trivial) o T Spir  Y0-4
X r X NET - HMM.
° DNA
( . .
N ) o .
( Huson cluster network
) ( network — popping algorithm)
° 2, ( Hasse dia—
( convex hull) * gram) .
( circular network) * . Huson * galled network
S ( seed — growing algorithm)
o RMCS
o T
Neighbor — T o Van lersel
Net . 2., CASS !
( consensus split network)
o 7 - ( Z - closure) N Spitl- o
Treed > Dendroscope *
N N CASS < galled
Neighbor — net network cluster network :
7 - o o
2 3

» Maddison rSPR
( rooted Subtree Prune and Regraft)
#  Nakhleh » Maddison
o Wang Gus—
field 3
Hein *
o Nakhleh .
o 33
Net2Trees Net2Trees
o Jin 34
Net2Trees ®,
. Kannan 36

1 DELWICHE C F PALMER J D. Rampant horizontal transfer and du—
plication of rubisco genes in eubacteria and plastids J . Molecular
Biology and Evolution 1996 13(6) :873 — 882.

2 DOOLITTLE WF. Phylogenetic classification and the universal tree

J . Science 1999 284(5423):2124 — 2128.

3 GRIFFITHS R C MARJORAM P. Ancestral inference from samples
of DNA sequences with recombination J . Journal of Computational
Biology 1996 3(4):479 — 502.

4 RIESEBERG L H. Hybrid origins of plant species J .
view of Ecology and Systematics 1997:359 — 389.

Annual re—

5 SNEATH P. Cladistic representation of reticulate evolution J . Sys—
tematic Zoology 1975 24(3):360 — 368.
6 SYVANEN M. Cross — species gene transfer; implications for a new

theory of evolution J . Journal of theoretical Biology 1985 112



- 34- TR AL B A %4 %
(2):333 — 343. in bioinformatics. Berlin Heidelberg: Springer 2003:165 — 176.

10

11

12

13

15

16

17

18

19

20

21

22

VAN IERSEL L. KELK S RUPP R et al. Phylogenetic networks do
not need to be complex: using fewer reticulations to represent conflict—
ing clusters J . Bioinformatics 2010 26( 12) :i124 — i131.
HUSON D H SCORNAVACCA C. A survey of combinatorial meth—
ods for phylogenetic networks J . Genome Biology and Evolution
2011 3:23.

MADDISON W P. Gene trees in species trees.
ogy 1997 46(3):523 — 536.

LINDER C R RIESEBERG L H. Reconstructing patterns of reticu—

J . Systematic Biol—-

late evolution in plants J . American Journal of Botany 2004 91
(10) : 1700 — 1708.

HEIN J. A heuristic method to reconstruct the history of sequences
1993

subject to recombination J . Journal of Molecular Evolution

36(4) 1396 — 405.

SONG YS HEIN J. Constructing minimal ancestral recombination
graphs J . Journal of Computational Biology 2005 12(2): 147
— 169.

HUSON D H KLOEPPER T H. Computing recombination networks
from binary sequences J . Bioinformatics 2005 21 ( suppl 2) :
159 — 165.
GUSFIELD D. Optimal effi cient reconstruction of root — unknown
phylogenetic networks with constrained and structured recombination
J . Journal of Computer and System Sciences 2005 70(3) :381
— 398.
GUSFIELD D BANSAL V. A fundamental decomposition theory for
phylogenetic networks and incompatible characters C //Research
in Computational Molecular Biology. Berlin Heidelberg: Springer
2005:217 — 232.
GUSFIELD D HICKERSON D EDDHU S. An efficiently compu—
ted lower bound on the number of recombinations in phylogenetic
networks: Theory and empirical study J . Discrete Applied Mathe—
matics 2007 155(6) : 806 — 830.
NAKHLEH L. Evolutionary phylogenetic networks: models and is—
sues M //Problem Solving Handbook in Computational Biology and
Bioinformatics. Berlin Heidelberg: Springer 2011:125 — 158.
SEMPLE C. Hybridization networks M .
of Mathematics and Statistics University of Canterbury 2006: 1 —
38.
BANDELT H J FORSTER P SYKES B C

Canterbury: Department

Mitochondrial

et al.
portraits of human populations using median networks J . Genet—
ics 1995 141(2):743.

DRESS AW HUSON D H. Constructing splits graphs J . Compu-—
tational Biology and Bioinformatics IEEE/ACM Transactions on
2004 1(3):109 — 115.

BRYANT D MOULTON V. Neighbor — net: an agglomerative
method for the construction of phylogenetic networks J . Molecular
biology and evolution 2004 21(2):255— 265.

BANDELT HJ DRESS A W. A canonical decomposition theory for
metrics on a finite set J . Advances in mathematics 1992 92
(1):47 - 105.

HOLLAND B MOULTON V. Consensus networks:

a method for

visualising incompatibilities in collections of trees M //Algorithms

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

HOLLAND BR HUBER KT MOULTON V et al. Using consen—
sus networks to visualize contradictory evidence for species phylogeny
J . Molecular Biology and Evolution 2004 21(7): 1459 —

1461.

WHITFIELD ] B CAMERON S A HUSON D H et al. Filtered Z
- closure supernetworks for extracting and visualizing recurrent sig—
nal from incongruent gene trees J . Systematic biology 2008 57
(6):939 — 947.

HUSON D H DEZULIAN T KLOPPER T et al. Phylogenetic su—
. IEEE/ACM Transactions on
2004 1(4):

per — networks from partial trees J
Computational Biology and Bioinformatics ( TCBB)
151 — 158.

HUSON D H BRYANT D. Application of phylogenetic networks in
evolutionary studies ]
(2):254 — 267.
MADDISON W P. Gene trees in species trees J . Systematic biolo—
gy 1997 46(3) :523 — 536.

NAKHLEH L. WARNOW T LINDER C R. Reconstructing reticu—

. Molecular biology and evolution 2006 23

late evolution in species: theory and practice C //Proceedings of
the eighth annual international conference on Research in computa—
tional molecular biology. New York: ACM Press 2004: 337 —
346.
WANG L ZHANG K ZHANG L. Perfect phylogenetic networks
with recombination J . Journal of Computational Biology 2001 8
(1):69 - 78.
GUSFIELD D. Optimal efficient reconstruction of root — unknown
phylogenetic networks with constrained and structured recombination
J . Journal of Computer and System Sciences 2005 70(3) :381
— 398.
HEIN J. Reconstructing evolution of sequences subject to recombi—
nation using parsimony J . Mathematical biosciences 1990 98
(2):185— 200.
NAKHLEH L. JIN G ZHAO F et al. Reconstructing phylogenetic
networks using maximum parsimony C //Computational Systems
Bioinformatics Conference 2005. Proceedings. 2005 IEEE. Califor—
nia: IEEE Computer Society Press 2005:93 — 102.
JING NAKHLEH L SNIR S et al. Efficient parsimony — based
methods for phylogenetic network reconstruction J . Bioinformat—
ies 2007 23(2):el23 — el28.
JIN G NAKHLEHL SNIRS etal. A new linear — time heuristic
algorithm for computing the parsimony score of phylogenetic net—
works: Theoretical bounds and empirical performance M //Bioin—
formatics Research and Applications. Berlin Heidelberg: Springer
2007:61 — 72.
KANNAN . WHEELER W C et al. Maximum Parsimony on Phy—
logenetic networks J . Algorithms for Molecular Biology 2012 7:
9.
SANKOFF D. Minimal mutation trees of sequences J . SIAM Jour—
nal on Applied Mathematics 1975 28( 1) :35 — 42.
SANKOFF D ROUSSEAU P. Locating the vertices of a Steiner tree
in an arbitrary metric space J . Mathematical Programming 1975

9( 1) :240 — 246. ( 37 )



%1 Fh4e4t: AT RFID 3 K2 & 46kt © 37

WSFR 1/0 N o
o 3.2
C8051F340
48MHz 64K flash 4 352 RAM
0.25% : N N o
UART SPI . Visual C + + . Visual Basic.C + + Build-
SMBUS s, er~ Delphi Web . net C# Java
4 o N
o DLL Activex
T ODBC JDBC
Microsoft SQL Server
OR-
ACLE.DB2 ERP o
4
RFID
4 C8051F340 .
Fig. 4 The circuit diagram of C8051F340
1 . RFID D .
3 : 2012.
2 . ( RFID) M .
2004: 285 - 287.
. 3 . M . : 2004
. 9: 159 -163.
4 . IC M . : 2000: 215 -
220.
; 5 . Cygnal C8051F 8 J.
2002: 56 - 62.
° 6 Michael Jackson.
3.1 M . : 2005:3 -6.
7 Steve Hoberman. : M .
C8051 JTAG : 2004:377 - 382.
Keil C C 8 Dean Leffingwell Don Widrig. : M .
10% - : N 170 : 2004: 234 -240.
( 34 ) models J . Journal of bioinformatics and computational biology
39 JIN G NAKHLEHL SNIR S etal. Maximum likelihood of phylo— 2009 7(4):625— 644.
genetic networks J . Bioinformatics 2006 22 (21): 2604 — 42 HUSON D H RUPP R. Summarizing multiple gene trees using clus—
2611. ter networks M //Algorithms in Bioinformatics. Berlin Heidelberg:
40 SNIR S TULLER T. Novel phylogenetic network inference by com— Springer 2008:296 — 305.
bining maximum likelihood and hidden Markov models M //Algo— 43 HUSON D H RUPP R BERRY V et al. Computing galled net—
rithms in Bioinformatics. Berlin Heidelberg: Springer 2008:354 — works from real data J . Bioinformatics 2009 25(12):85 — 93.
368. 44 HUSON D H SCORNAVACCA C. Dendroscope 3. an interactive
41 SNIR S TULLER T. The NET — HMM approach: Phylogenetic net— tool for rooted phylogenetic trees and networks J . Systematic biolo—

work inference by combining maximum likelihood and hidden markov gy 2012 61(6):1061 — 1067.



