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Phylogenetics and Sequence Analysis 

Fall 2015 

Kurt Wollenberg, PhD 
Phylogenetics Specialist 
Bioinformatics and Computational Biosciences Branch 
Office of Cyber Infrastructure and Computational Biology 

Lecture 5  

Making Publication-Quality Tree Figures 

Course Organization 

• Building a clean sequence 
• Collecting homologs 
• Aligning your sequences 
• Building trees 
• Further Analysis 

Making publication-quality tree 
figures 

Taro_vein_chlorosis_virus

Vir
al_

he
mo

rrh
ag
ic_

se
pt
ice

mi
a_
vi

Beilong_virus

G
oose_param

yxovirus_SF02

Spring_viremia_of_carp_virus

Sudan_ebolavirus

Rabies_virus

M
enangle_virus

Me
as
le
s_
vi
ru
s

Zaire_ebolavirus

Pn
eu
m
on
ia
_v
iru

s_
m
ur
in
e_
J3
66
6

Re
sp
ir
at
or
y_

sy
nc

yt
ia
l_
vi
ru
s

sn
ak
eh
ea
d_
rh
ab
do
vir
us

Maize_mosaic_virus

Human_parainfluenza_virus1

Vesicular_stomatitis_Indiana_vi

Mum
ps_virus

Ri
nd
er
pe
st_
vir
us
_s
tra
in
_K
ab
et
e

Sim
ian_virus_41

Bovine_ephemeral_fever_virus

Simian_parainfluenza_virus5

J_virus

Australian_bat_lyssavirus

Bo
rn
a_
di
se
as
e_
vi
ru
s

Dol
phi

n_m
orb

illiv
irus

H
um

an
_r
es
pi
ra
to
ry
_s
yn

cy
ti
al
_v

ir

European_bat_lyssavirus1

Inf
ect

iou
s_h

em
ato

poi
eti

c_n
ecr

os

Sonc
hus_

yello
w_ne

t_vir
us

Maize_
fine_st

reak_v
irus

Orchid_fleck_
virus

Nor
the

rn_
cere

al_m
osa

ic_v
irus

La
ke

_V
ic
to
ri
a_

m
ar
bu

rg
vi
ru
s

European_bat_lyssavirus2

Siniperca_chuatsi_rhabdovirus

N
ip
ah

_v
ir
us

Mossman_virus

He
nd

ra
_v
ir
us

Canin
e_dis

temper_
virus

Ferdelance_virus

Bo
vi
ne

_r
es
pi
ra
to
ry
_s
yn
cy
ti
al
_v
i

Rice_yellow_stunt_virus

Pe
ste

de
spe

tit
sru

mi
na
nts

_v
iru
s

N
ew

castle_disease_virus

M
okola_virus



11/24/15

2

Lecture Organization 

• Review: what is a tree? 

• Tree file formats: Newick and Nexus 

• Graphics file formats 

• FigTree, Dendroscope 

• iTOL 

• Inkscape 

A	  

D	  

E	  
C	  

B	  
Internal branches 

Terminal branches 

Tips 
or 

leaves Nodes 

What is a phylogenetic tree? 

Unrooted Rooted 

What is a phylogenetic tree? 
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Phylogenetic tree file formats 

•  Newick format - PHYLIP 

•  Nexus format – PAUP*, MrBayes, BEAST 

Phylogenetic tree file: Newick 

PHYLIP 
 

  9 1

(((IL1Arhesus:0.02931,IL1Ahuman:0.02931):0.09645,
((IL1Adog:0.05607,IL1Acat:0.05607):0.04686,(((IL1Asheep:
0.01216,IL1Acow:0.01216):0.06007,IL1Apig,0.07223):
0.00147,IL1Ahorse:0.07370):0.02282):0.08661,IL1Arat:
0.21237);

Phylogenetic tree file: Nexus (MrBayes) 
#NEXUS

[ID: 8724605752]
begin trees;
   [Note: This tree contains information on the topology, branch lengths 
          (if present), and the probability of the partition indicated by the 
          branch.]
   tree con_50_majrule = (IL1Ahuman:0.022432,(IL1Arhesus:0.008931,IL1Amangabey:
0.022870)1.00:0.030817,(((((((IL1Acow1:0.003160,IL1Awaterbuffalo:
0.018619)1.00:0.007481,(IL1Asheep:0.007825,IL1Agoat:
0.007331)1.00:0.011332)1.00:0.046620,IL1Allama:0.041926)1.00:0.014634,(IL1Apig:
0.071037,IL1Adolphin:0.095194)0.74:0.006705)1.00:0.022253,IL1Ahorse:
0.063677)0.85:0.010744,(IL1Acat:0.055612,IL1Adog:
0.058409)1.00:0.058163)1.00:0.029893,(IL1Arat:0.262258,IL1Arabbit:
0.146540)0.97:0.025183)1.00:0.094752);

   [Note: This tree contains information only on the topology
          and branch lengths (mean of the posterior probability density).]
   tree con_50_majrule = (IL1Ahuman:0.022432,(IL1Arhesus:0.008931,IL1Amangabey:
0.022870):0.030817,(((((((IL1Acow1:0.003160,IL1Awaterbuffalo:0.018619):0.007481,
(IL1Asheep:0.007825,IL1Agoat:0.007331):0.011332):0.046620,IL1Allama:0.041926):
0.014634,(IL1Apig:0.071037,IL1Adolphin:0.095194):0.006705):0.022253,IL1Ahorse:
0.063677):0.010744,(IL1Acat:0.055612,IL1Adog:0.058409):0.058163):0.029893,(IL1Arat:
0.262258,IL1Arabbit:0.146540):0.025183):0.094752);

end;
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Phylogenetic tree file: Nexus (BEAST) 
#NEXUS
Begin taxa;

Dimensions ntax=50;
Taxlabels

'A/Beijing/01/2009_135_2009.37’
SNIP

'A/Zhejiang/1/2009_143_2009.392’
;

End;
Begin trees;

Translate
1 'A/Beijing/01/2009_135_2009.37',

SNIP
50 'A/Zhejiang/1/2009_143_2009.392’
;

tree TREE1 = [&R] ((((49[&rate_range={3.65693396208952E-10,2.5712819974047436E-5},
height_95%_HPD={0.11499999999068677,0.1150000000197906}, SNIP ],
18[&rate_range={9.447777643108012E-11,1.8901175119338495E-5}, SNIP ]:
353.78938186933897,

SNIP

height_range={40.25394728353271,2270915.338655316},length=0.0];

End;

pdf: Portable Document Format 
• Very portable and editable 

png: Portable Network Graphics 
• Portable and editable 
• Format of Macintosh screen shots 

svg: Scalable Vector Graphics 
• Easily editable 
• Can’t be imported into PowerPoint 

Graphics File Formats 

Making a Tree Figure: iTOL 
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Making a Tree Figure: FigTree 

http://tree.bio.ed.ac.uk/software/figtree/ 

Making a Tree Figure: Dendroscope 

http://ab.inf.uni-tuebingen.de/software/dendroscope/welcome.html 

Editing a Tree Figure: Inkscape 

http://inkscape.org 
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Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 



11/24/15

7

Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 
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Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 

Editing a Tree Figure: Inkscape 
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Seminar Follow-Up Site 

§  For access to past recordings, handouts, slides visit this site from the NIH 
network: http://collab.niaid.nih.gov/sites/research/SIG/Bioinformatics/  

25

1. Select a 
Subject Matter 

View: 
•  Seminar Details 

•  Handout and 
Reference Docs 

•  Relevant Links 
•  Seminar 

Recording Links 

2. Select a 
Topic 

Recommended Browsers: 
•  IE for Windows, 
•  Safari for Mac (Firefox on a 

Mac is incompatible with 
NIH Authentication 
technology) 

Login 
•  If prompted to log in use 

“NIH\” in front of your 
username 

26

Retrieving Slides/Handouts 

This lecture 
series 

27

Retrieving Slides/Handouts 

This lecture 

This file 
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28

Questions? 

29

Next 

Selection Analysis Using HyPhy 
Tuesday, 1 December at 0930 


