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The figures on the next page represent part of the alignment of DNA and protein sequences of
the BRCA1 gene of different organisms. The top figures give the DNA sequence alignment,
while the bottom figure gives the alignment of the BRCA1 protein sequences for the same region

of the gene.
1) Examine more carefully the first twelve columns of the DNA sequence alignment and the
first 4 columns of the protein sequence alignment. What can we conclude about the kind of
substitutions that have occurred in the DNA sequences? Have they had any effect on the first
5 amino acids of Figure 2?

2) Examine more carefully the columns of the DNA sequence alignment. Are there more
transitions or transversions?

Transition: this occurs when a purine is substituted with another purine or when a pyrimidine is substituted with another pyrimidine.

Transversion: when a purine is substituted for a pyrimidine or a pyrimidine replaces a purine.

Transitions: pyrimiding to purine to
pyrimdine purine
T +-——» C A w4—p G

Transversions: pyrimidine purine to
to purine pwfm»dm
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3) Examine more carefully columns 8 and 12 in the amino acid sequence alignment. What
can you conclude from the substitutions in each column?

4) Examine more carefully the gaps that are found in both figures.
a) Can you explain in your own words the gap produced in columns 38 to 46 in the DNA
sequence alignment figure (or equivalently, columns 13, 14 and 15 in the protein
sequence figure)?

b) Can you explain in your own words the gap produced in columns 108 to 113 in the
DNA sequence alignment figure (or equivalently, columns 37 and 38 in the protein
sequence figure)?
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Multiple Sequence Alignment

10 20 30 * * * *
[ ER - » A\ T[EA AT GAGT GGETIT CCAGAAGTINGTGAl ;
Opossum : AAAGTTAATGAGTGGTTETCAGAAGT

FNSECERREN " 7\ ACTIAAGGACTGGITETCCAGAEET €GGUIC TGA
SR BN . » AlG TTAATGAGT GG TETCCAGAAGT Rcaic 1A EARATGCRGA
[DJbtetol oo MIEIN /. 7 AG T A AT GAGT GG TETHCAGAAGT G| AETCAAATGCRGA
jsNA- V'S, 7 AGT T AATGAGT GG TETECACAAGT €GGINC TGAITENAA TG@
Yoo\ Y S NAG TIIAATGAGTGGETHTECCAGAACT e GaacTGARNTEAAAT GO
Tenrec C GGCGCﬁGA
Rhinocer: Gl
Pig B~ AAGTHAATGAGTGGETHTCMAGAACHE
jsItelo1Yotote I A MG T[EAATIGAR T GGE T TCCACAAGT G
2RI\ ORI/, 7 AG T A AT GAGT GG TETCCACAAGT G
Rat Hl " G
Hare

* 100 * 120 * 140 *
Wombat ABINNErIGGGCATCERAGATA CCECACACEF ANCHACCCTIIE TENENACRAC TEE : 156
Opossum RGAAEETGGGCATGTDG“GAC‘———G‘TGG A CATINNG T EARNAGIC T(e : 153
Armadillo ARV - — ———— INC 2 ARG AA GINAEA T G GIETH T CAGAGA AEr TACACHEENNCLY
Sloth  : AEHAETINEGINEOATIG AR ————— ©C2NANGAAGINACATCCATAT TOIleCTIe TTCAGAGA AEATACACEENE)
Dugong : AljialeehleGiNel® TTIAREY ey ————— R AP AL CIABAT GEATAT T T G T Te T T CAGA A A ;141
Hyrax  : AEHGECIEGIICOAGIAARNACIbN-————— RC - G AAGRARATRGATAT /8 GTTTTECAGAGAAEATAG ;141
Aardvark  : AANAEGINEGINEOATNACEY:EhN—— ———— TCAAATGAAGTRCATEGETAETC €GITETICAGAGA AL TACACHNE S
Tenrec : CEWAEFUNETACOCTINCERAEMY—————— ¢C1[EACCAACEANETCINATET TR GTTCTECAGAGAANAEAGAC 141
Rhinoceros : AEjiAEehleCileloAGIACY ey ————— O\2\AIGAAGIIAEATGGATATT® GGTTCTTCAGAGAARATAGGC 150
Pig  : GlejaeehleGiieeaGCARNGE - ————— ol TGAAGCRGATGGAEATTTGGGTTCTTCAGAGAAﬁ“ 150
Hedgehog  : AEIAAGHIETAAGAACACEYNE N —————— Coln TGEA‘T‘G‘TEGETETTTEGGTTCTTCAGAG 150
Human  : AejiaEeuneaile TATHGERC ey —————— CTl TGAEGTEGATGEATATTCTGGTTCTTCAGAG 150
Rat  : A€CT/eehleTpdeTCT AR - ————— INC 2 NANWCAAGINGEATCCATIET TINOAG T Tle T T CARA G 150
Hare  : AefiGEoueGile@ATINACRNEmC—————— cen AlElCINAICATCCATAT T(0IleCTTe TINCAGAGA? 150

Part of the alignment of the DNA sequences of the BRCA1 gene

* 20 * 40 *
Wombat : KVNEWLSRSSDILASDNSNGRSHEQSAEWPS EDGHPDTAEGNSSVEIHATI : 52
Opossum H K VNEWIRRRSNIS LAPDESSVRSHEQ EYGHVET-DGNSSIEIHAST : 51
Armadillo : KVNEWFSRGDDILTSDDSHDRGSEL : 50
Sloth : 50
Dugong 47
Hyrax 47
Aardvark 47
Tenrec 47
Rhinoceros 50
Pig 50
Hedgehog 50
Human 50
Rat : : 50
Hare : RN SIREN ET TPRIE LBRRSESNAKTAG : 50

Alignment of BRCA1 protein sequences for the same region on the gene

From “Bioinformatics and Molecular Evolution” by Paul Higgs and Teresa Attwood
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