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 \What do evolutionary trees tell us?

 How are evolutionary trees built from
genomic information?

e Some neat things about the trunk of
the tree of life

e Some even neater things about the
tips of the tree of life where we
humans reside
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w Some tree terminology
W

BRANCH

NODE
ROOT
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Cast of Characters

F C D L P

If we have these four taxa and F Is the root,
how many possible trees are there?

Write your answer In the chat
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Where would you attach
these species on the tree?
(Bonobo, Marsupial, Bear)
Stamp your answer

a b

Not marked




o

Which
of
these
trees Is
not like
the
others?
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Poll Question!

A good root for the tree above would be:
a. Orangutan
b. Tiger
c. Snhake
d. Sea urchin
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“This I1s a dinosaur DNA sequence.”
Dr. Wu, Ingen

http://www.ncbi.nlm.nih.gov/BLAST

>DinoDNA "Dinosaur DNA" from Crichton's JURASSIC PARK p. 103 nt 1-
1200GCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCGGTG
GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGETGTTCCGALCCCT
GCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCTGCTCACGCTGTACCTATCT

CAGTTCGGTGTAGGTCGTTCGCTCCAAGCﬂ)f'
CGGTAACTATCGTCTTGAGTCCAACCCGG!
CGGCGAGGACCGCTTTCGCTGGAGATCGG! \
TCAAGCCTTCGTCACTCCAAACGTTTCGG!

GCTGGGCTGGCGTTCGCGACGCGAGGCTGS
CCCGCGTTGCAGGCCATGCTGTCCAGGCA(
ACCAGCCTAACTTCGATCACTGGACCGCT(
TGGCGTTTTTCCATAGGCTCCGCCCCCCT(
CAGGACTATAAAGATACCAGGCGTTTCCCH
GATACCTGTCCGCCTTTCTCCCTTCGGGC!
AGGTCGTTCGCTCCAAGCTGACGAACCCC(
GTCTTGAGTCCAACACGACTTAACGGGTTH(
CCCCGCGGTGCATGGAGCCGGGCCACCTC(
GAATTGGAGCCAATCAATTCTTGCGGAGAL
CAGCAGCCGCACGCGGCGCATCT
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Aann MCEI Blast:cl[24640 (6 letters) W

_' A b A ET "-—f_, h[rp-.u'm-.-.u.nc-f:...r-.lm.mh.gou-_-'B.LnE.T,-'ﬂlast.cgl 5 Q- ncoi nih lZ‘
1] CGooglelmage thraciagidl Bioinformat. . — DNA-BAR  PHYML  MrBayes Webmail sergios’ sofilinks |
R = ENINEN O et
EMINEM

Bbioct 323 EMIMEM 328

> ref|rr 002324751 E pyridine nuoleotlde-disulphide osldoredoctase dimerisation region
[Gepbacter oraniumreducens HE4 )
qio | ARR3T502.1 | pyridioe muoleotide-disulohide oxidoreductass dimerisation region

[Geobapter uranlumreduoens RE4 )
Langth=510

Sgore = 3.5 pite (48), Expect = 585, Method: Composition-based stata. m
Idemtities = B/6 (100%), FPositivea = 676 (100%), Gaps = 0/6 (O%) |

Quecy 1 EMINEN £
EMINEN
Bojot 447 EMIMEM 152

| E gellulage |[Xanthomonad orysas py. oEyEas KRCCi1fial)

I

> pef | ¥p 202658,

Length=482
earC Scora = 23.5 blwa (48), Expact = 1091, Method: CompoBElticn-based stata.
Tdemtikies = 5/6 (83%), Positives = B/6 [100%], Gaps = Q6 [0%)

Duecy 1 EMINEH &
EMIN+H

For sbiot 68 EMINOM 7
- - ref|¥r 452818.1 E cellolase [Xanthomones oryzee py. ocyzas MAFF J110LA7

211 cellulase [Eanthomones oryras pv. oryeas MAFF 311018]

Score = 33,5 blte (d8), Expect = 1031, uethod: Composition-based stata.
identitlen = 5/6 (B3ik), Positives = 676 (lDO%|, Caps afE [0%)

Quory 1 EMINGEM &
EHIH+H
Booct E8 EMINOM 73

> g | ANETIETA. 1| E callulase [Kanthomonas oryzee pv. oryzae FARCCIO331)
Tangth=513

Scorm = 2.1 hitm [(47), Expect = 1185, Method: Composition=based stats.
idemtities = 3/6 (B3%), Poeltives = 6/6 (l00%), Gapa = 06 [0%]

Qaary 1 EMIMEM E
EMIN+H
Bojct 117 EMIHOM 124

> gn |[EATHORED. 1|  hyvoothetical protein ENDG 11816 [Fhasosphascia nodorum SW15]
Tength=994

Score = 25,1 bite (d47), Expect = 1364, Methodi Composltlon-based BtatH.
Idemtikles = 5/6 (83%), Poeiltives = Ef6 (100%|, Capa = 06 (0%

Quezy 1 EMINEM &
+NMITHEN L
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Building a Bikini
Bottom Phylogeny
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<S> NCBI

,'I;EJ :rndgh_tn-g- :hr.nh..ga‘ Bioinformat. . — DNA-BAR  PHYML  Mrlayes

Nl Libemey of Medicine

Webmail  sergios” sofilinks

National Center for Biotechnology Information

Mutord Institules of Elealih

Publded All Databases BLAST OMIkA Books TaxBrowser Structurs

Search | Mucleonide

) for | (g0

SITE MAP
Alphabetical List
Resource Guide

About NCBI

An introduction to

NCBI
GenBank

hMolecular
databases
nees,
structures, and
Exonomy

Genomic
biology

The human
genoma, whole

panomas, and
relgted resounces

Tools
Disitn rrifring

Research at
NGB

Peopis, projects,
and saminars

| Snﬂwa 8

¢ What does NCBIl do?

Established in 1988 as a national resource for  » Assembly Archive

molecular biclogy information, NCBI creates
public databases, conducts resaarch in
computational biology, develops software
tocls for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease. More..,

Qoansanly )esrseil 'Y

RefSeq, TPA and Unirord click here Toi a beiefd

Confised aboun the disiine thoms bevween Genbaik,

description of the databases and their differences.

New (olo o=l \

HEEL's dbGalP Gemome ¥Wide Associatien Databaze

RECAMs dbiGaP [database of Gemolype sl Phepokbppee]
pravides data Fren Gendme Wids Accociaton (W AR)Y
studies, The resource 15 intended 1o help elucidate the
fink et en genes and diseass, For esch shody, nsers
hawe sccocc to detadlad informaton-about the
phenotypic wariables meazured and pre-computed

Ak eod i aticive bebwoan cubijects ' phondtygees amil
genotypas. Click here to read the pross release. To
read e ahoot GYWA projechs, ses SCATS GWA
racourca paga

|— PubMed Central

I:'at'l s vive of hiomedie sl ancd s s ciom O WL L1l'
B Free fullmst

® Over 1.100 000 articles from ovar 340 journals
B Linked 1o Pubied and fully g2 rchalile

¥ Clusters of
ofthologois groups

* Coffee Break,
Genas & Disease,
NCB| Handbook
* Electronic PCR
* Entrez Home

¥ Entrez Tools

P Oene sxpression
amnious (GEO)

* Hurmman genome
ESDUMG &5

F influenze Virus

Resource
* Map Viewer
* dhMHC

¥ Mouse genomea
rESOUNT e

b My NCBI
» DRF finder

B Rt genome
FESOURGES

0 " HELpF v nCoLnimanib. oy I8 new (b behind the curment ane
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>spongebob
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spatrick

N

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

ggttgatcct gccagtagtc atatgcttgt ctcaaagatt aagccatgca
taagctttta cacggcgaaa ctgcgaatgg ctcattaaag cagttataat
ctagagctaa tacatgcacc

> =

atgtcctgg

aatggccgg g
tcttcaacga ggaattccta gtaagcgcga gtcatcagct cgtgctgatt
cctttgtaca caccgccegt cgctcctacc gattgagtga tccggtgaat
gacgcagtgc tcagcttctg gacgttgcgt tggaaagttt catgaacctt
ggaaggagaa gtcgtaacaa ggtttccgta ggtgaacctg cggaaggatc

aaaagtgaaa ctgcggatcg gctcattaaa tcagttatgg ttccttggag
acatggataa ctg
aggcgtgctc tta
ggataacctg gcc
tatcaacttt cga
gggttcgatt ccg
cgcgcaaatt acc
tttcgaggce cgg
gggcaagtct ggt
ctgcagttaa aaa
ctgccecgect ggc
cgaaacgttt act
agcatggaat aat
atgattaaga ggg
tcgccgcaag acg
gaaagttaga ggt
actcggatcg
ttgggttccg
ccaccaggag

tgtctcagta
ttatttgatg
aaaacccaac
tggttgtggt
caagtttctg
taacggagaa
ggaaggcage
acaatacagg
tatcaattgg
tattaaagtt
gccttctggg
cattgtgtgg
cgattgcctt
gtttctagag
agaggtgaaa
ttttcattga
taaccataaa
cttatgagaa
aaggaattga
ggggaaactt
tctatgggtg
gttaacgaac
cttcttagag
atgcccttag
tcttgectga
caattattga
acgtccctge
tattcggact
atcacttaga

cgcatccctt
accttacggg
ggtgaactct
atgtctgcce
cggagaatca
aggcagcagg
tacaggactc
atctattgga
attaaaattg
caaggccgca
gcegggegeg
tggacagcag
actcgaggta
aattcttgga
aatcaagaac
aacgatgccg
accaaagtct
cggaagggca
acccggcccg

gacacagtga
gccgttctta
cttgctaaat

gttcagccac

acgcgcgcta

ccgctgaacc

ttcccagtaa e —m—
gccegteget g gaatgg gtgagatcct cgga

gcctctggeg cctcgetegt gcgcccggaa gaccatcgaa ctt

gtggtgcatg
gagactctgg
gacaagtgcg
ttcggggege
cctgggcaat
aaacgaggaa
tgtacacacc
gcggegggge

>MrKrabs

"

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

>Squidburt

"

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
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2401
2461

tacctggttg atcctgccag tagtcatatg cttgtctcaa agattaagcc
aagtacgagc cgaaataaat gtgagaccgc gaatggctca ttacatcagt
tagatcttcg gtatcctact tggataaccc tggaaattct agagctaata
tagcctcgac E
cccgtccaat
ctctttcaaa
cgggtaacgg
ccaaggaagg
taacaatacg
acgaggatcc
gtatattaaa
ttcacctcac
cactgggtgc
gcgaatcgtt
tcggtactcg
gtgaaattct
cattaatcaa
ttaagcgatg
gggaaaccaa
ttgacggaag
tcaccaggee
tggtggtgca
acgagactct
gacaaaggct
tctgggeaca
aacccgtcca
gaattceegg Caagigiaay Liatagigie gegigacia CyLeeeigee
accgcccgte gctactaccg cattgaatga tttagtgagg cttcggactg
ggctttcggg ctgcgtcggt attcccggaa agatgtcaaa ctgtatcatt
aaagtcgtaa caaggtttcc gtaggtgaac ctgcggaagg atcatta

tatctggttg atcctgccag tagtcatatg cttgtctcaa agcttaagcc
aagttcacgc cacgcattag aacgggcgaa accgcgaatg gctcaggaac
cctcgggacc gtaatcctce tcttggaggce gttggataac tgtggcaatt
tacatgtgac _accagccgcg atcggtcggc gcg

cagccqt

gcgtgcggtg

gagggacgga: wudy gu

agatgtccgg ggccgcacge gcgctacact ggaggtatca gcggggactt
cgagagggct gggaaacctc tcaaccacct cccgtgatag ggatcggggc
cccecgtgaac gaggaattce cggtaggege gggtcaacag cccgegtcga
gccctttgta cacaccgccc gtcgctacta ccgatcgaac ggtccggtga
tctggccgac gacgccgcecg ggctgecctgg tgggtctggg gagggggttc
tcecgeegett gtgecgecte ggegttcgac gectggagaa gacgaccgaa
tagaggaagt aaaagtcgta acaaggtttc cgtaggtgaa cctgcggaag

atgcaggtct
tatggttecct
catgcaaatg
gagcttgcga
actggcgaaa
atggtgataa
gctaccacat
tgacgaaaaa
aaatccttta
ctccaatagc
gggcaggtgg
aggtgccctt
ctcaaagcag
ttgttggttc
gacgttagag
agaatgtttt
agttctgacc
ggcagcttcc
cttaaaggaa
acgggaaacc
atttggtggg
ccgataacga
cttcttagag
ccttagatgt
aagggtgggt
catgaacgag
ctttgtacac
ggaccgatgc
tagagaagta

atgcaagtgt
cggacctaat
ctagagctaa
tttactgcge
agaccgatgce
cgcggeggey
ggtcgatcge
tgtcgacggt
attccggaga
ttacccacte
gccccgegac
tctggtgcca
taaaaagctc
gccatcgtece
cgactgccat
tcecggtgegy
tcggtectteg
gtctceccgte
ggtttctect
aaaaaattag
ggaagagggc
agcggtcggg
gaactgcagc
ttcgaagacg
ccggegtteg
gggagtatgg
gagcctgegg
attgacagat
tggtggagcg
tgcgccgatg
gtcgcttegg
ggcggttege
gtcgatggtyg
gcacttctta
gatgcccett
cgcecceggee
ctgtaaccaa
tcacgtcecct
ggtcctcgga
gcctectteg
cccgatcgtt
gatcatta
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True or False:

There are 5 major kingdoms of life

Stamp your answer

True False
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o

3 Super-domains  YES

Eukaryota
Bacteria
Archaea ‘a',’
o
6 Kingdoms YES... well maybe @
Bacteria Plants
Archaea Animals
Fungi PROTISTA (darn)
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Chimpanzeas an ted to humans tha
f the extinct b es. Meanderthals ware our
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When a genetic testing
company tells you that you are
Yugoslavian, are you?

P
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w WE ARE ALL AFRICAN
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Dr. Rob DeSalle THANK
desalle@amnh.org YOU!

http://amnh.org

http://www.ncbi.nlm.nih.gov
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Go to http://nsdl.org and click
on the K-12 audience page to:
e Download our Seminar Resource List

o Utilize our blog featuring our presenters for
the Fall Series sharing their insights on
careers in science and science education:

http://expertvoices.nsdl.org/200/fall-nsta-sems/
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() _BET.ﬂ. RELEASE
ENmLeommg Cenier

nsta.org My Account ‘ Rezources & Opporiunities Advanced Search Browse by Subject Give Us Feedback

LOGIN =

[ Click here 1o login now ]

Science Objects

SciGuides
Journal Articles
Books

e-Books

Boock Chapters

Cnline Short Course

Symposia

Web Seminar

D v | ihrans q

Get the Help, When You Need It

META developed the Learning Center as a professicnal development website to help
address your classroom needs and busy schedule. Using this site, you can gain
access to more than 1,200 different resources and oppartunities, such as:

|

« Over 1,000 NSTA Journal aricles (230 ofthem {-.
available FREE of charge}—many containing high-
quality lesson plans.

« More than 35 FEEE Science Ohjects (one- to two-
hour interactive simulation-oased learning
experiences).

& More than 125 e-chapters from selected books and
series (40 chapters FREE of charge}.

« FREE weekly live Web Seminars where you can interact with expers from MNASA,
MOAA FDA MSF, and the NSDL Community.

+ Maore then 20 SciGuides (A4 resource to help teachers integrate the internet into the

classroom).

PLUS: MSTA has also developed a suite of practical tools called My Liorary, My Motepad,
and My Transcript. Use these tools to organize, personalize, and document your
professional growth within the Learning Center.

Learn Mare.

http://learningcenter.nsta.org



National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars
Flavio Mendez, Director
Jeff Layman, Technical Coordinator
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