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NUCLEOTIDE ONLINE DATABASES

* A prime tool for analyzing molecular data
« Accessible from anywhere

* Incorporate archeological specimens (Neanderthal
data)



MODULE OBJECTIVES

» Students will learn how to use online databases for
gather molecular data

* Will learn how to analyze molecular data with
phylogenetics (creating gene frees and species
trees)

* Finally, will use comparative genomics to address
human disease. Where do these alleles arise?



ONLINE DATABASES/PROGRAMS

« Ensembl — gather Human mtDNA, orthologs
* BLAST- find Neandertal data

 TranslatorX — align sequences

» SeaView — compare sequences

* Mitomap - disease mutations in mtDNA

* PAUP — builds phylogenetic trees, analysis
 Fig Tree — builds phylogenetics trees



NEANDERTHAL DATA

» Data found using BLAST search

Targeted Retrieval and Analysis of
Five Neandertal mtDNA Genomes
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MITOCHONDRIAL GENES
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ORTHOLOGS
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TREE CREATED FROM 8 COMBINED
GENES
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ATP6 ALIGNED SEQUENCES
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ATP6 PHYLOGENY IN PAUP

0.236

0.107

0.066

0.05 substitutions/site

Macaque ATP6
Orangutan ATP6
LulEs Gorilla ATP6
Gl Chimp ATP6
0.00%4yman ATP6
0.026
Mezmaiskaya ATP6
0.033
Vindija ATP6

El Sidron ATP6

Feldhofer 2 ATP6

Feldhofer 1 ATP6

Neandertal 1 ATP6



BOOTSTRAPPING
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ATP6 MUTATIONS
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DISEASED HUMAN ATP6 GENES

Goto]

File Edit Align Props Sites Species Footers Trees |Searm:||

SESRIRSRIRIRIYIPIRIPSPIRIPIY S

SRR R SRSRe RS SRS R SRSRe RS

2] ehs]
5505005005003 5

SESEIRSYIRIRIYS] [FRSRIRIRIYS

_ J_—.t.u

m 0000000000000 0C

[#N4 NSNS NSNS NSNS NSNS SN SN SN SN

e e WA e e o o e e o
L) L]
)
t.ﬁ- J w. ..... SEIRIYSPIRF
LA )
t.ﬁ- RSN SNIRIR SRS RIRIYIYSRIYS

[ERSRSRSRIRIPIPIPIRIPIYPIRIYS
16l

Seq:1 Pos:1|1 [Macagque

SESRS NSNS NSNS NSRS NSNS NSNS NSNS

1

Feldhofer 1 ATPS
T ATPB

Feldhofer 2 ATPB

Heandertal

Chimp ATESB

Human mutationl
Human mutation2
Human mutation3
Human _mutation3

Mezmaiskaya ATPS

=0
Vindija ATPB

El Sidron ATPB

Macagque ATPB
Orangutan ATPB
Gorilla ATPB
Humans_ ATPSB

sel




DISEASE CAUSING ATP6 MUTATION
NLY IN HUMANS
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ATP8 GENE TREE
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ATP8 MUTATIONS
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ND2 BOOTSTRAPPED TREE
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ND2 MUTATIONS
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COX1 MUTATIONS

macagque COX1
orangutan COX1
chimp COX1

Human COX1

Human 5913

Human 5911
Vindija COX1

El Sidron COX1
FeldhoferZ2 COX1
Feldhofer COX1
Neandertal 1 COX1
Mezmaiskaya COX1

Mara 1 1a TOvY

aOOOOaaOaOaaan



COX1 MUTATIONS

Prostate

MT-CO1 Cancer C5911T 5911 C-T A-V Reported
Prostate

MT-CO1 Cancer G5913A 5913G-A D-N Reported
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* COX1 Mutations
In Humans

Relative probability of this (joint)

Estimated states for character 18 on tree 1 (marginal estimation):
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