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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: pyrimidine to purine to
pyrimdine purine
T 4—» C A =2———» G

Transversions: pyrimidine purine to
to purine pyrimidine

=< X
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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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(S LY~ 7\ AG T AATGAGTGGETIATCCAGAACT WTTTAGCCTCTEWANGTECAACEGH EccalleccaGHGCEeR
Opossum : ‘GTTAATGAGTGGTTETECAGAAGT CGITTTAGCCCC TG AL CCAE ACAGH VTl oA S
JN ECERRE - AC TTAASGAGTCGETETCCAGAEETE TR N L G ATGACTCA S SCAT Y- G LG CL oA ML AAATGC G
Sloth CTAACTTCTer:Ule)\ehieh\CACALUIGGEGleleT/chNer\niNC):

DIVte} YR A 7 AG TIAATGAGTGGHT I TINCACAACTCATC e olel T ¢ - GATGACTIE:-UGATEYGECGIIC TGAETE

(ST DI ) AGTIAATGAGTGGHTHTCCACAACT C/A\A ool E—— AGIEATITACCTAGIGAEG e[e T euNer -\ AN T):

LU EVS Pl A AC T AATGAGTGGETETCCACAACTCATC Elele/T/c RE—— GATGECTCAUGAT S ENECCIIC TGATE

Tenrec : ENAGEwNACHNelelel ki pyeler\arY.elcCriC/EGCCING— —— - —— ——— GGTGACTCTCGCGATGGGCGGCCTGAﬁTC‘GGCGCHG‘
Rhinocer: TENY-VNL UG ATCACTCANICAT e CECCHC T CA/NT oA

Pig Bl A ACTEAATGAGTGGETETCIACAACHE IGTTAACTTCTe:\Cler:\eiler\CAGE e A
Hedgehog: AGTEAATGARTGGYTETCCAGAACT IGTTAACTTC Tl \ehler\T AT e)-GiA A elGlel AT eUlA\AKC:

Human  : IGTTAGGTTCT Ui/ \ehle\CAT /- UGG eGA ST euler\AILC):

Rat B~ 7 AGTEAATGAGTGGE T TCCAGAAYTETCALNAT ehiliv.V-Xehii (ehiCATNAINECAINSIG [ElecleiNeCGiiC:

Hare : VATV liCATCACTCANLCA WMo CHCCINC TCANT(CA

* 100 * 120 * 140 *

Wombat AGilelsCThi AAG‘TGGGCATCEEG“TACC (eA/ACCCANAT T(UTIAG el THCINGAGA A : 156
Opossum "TGCTTTHGAAEETGGGCATGT‘G‘GAC‘---G'TGGAEATTCTRGCATTTCTGAEAAG : 153
Armadillo TGCLUNTEAA AG T T E— N ACAAC A TENATAT TETE\CTTITECACGAGANE : 150
Sloth  : AaeTileGiesATIGARY: by ————— (€CALAIGAAGIAe! TGGATATTCTﬁGTTCTTCAGAGAAG : 150
Dugong : AlaeilecivelsTTARRY- il ————— e ARG A ATCEATAT e m \C T TEC AGAGA A : 141
Hyrax  : AEuGeeuleGiiCeAGIAARYACM- -~ ——— cMcero v Eric TNGATATTCTRGTTTTECAGAGAA : 141
Aardvark  : AANAEGIEGINEOATIACN.Chili—————— B ARG Al T;GETAETCTEGTTCTTCAGAGAAAATAGAC : 141
Tenrec  : CleuAefeileTalecTiiCerY-Xel—————— cle ‘CGAAGC'TGTGEATETT‘T‘GTTCTECAGAGAAHAEAGAC : 141
Rhinoceros : AEuAe/eileGileldAGIAINNE N -~ ———— CA"HTGAAGTHG'TGGATATTCTGGTTCTTCAGAGAA‘ATAGGC : 150
Pig = : GeuneileGileleAGCACING b~ -~ -~ e icAncA TCCAGAT TiNeleCTTeTTCACAGAAL: : 150
Hedgehog  : AlEjiAACIETARNSAACAECRYNEhby-————— i care TEGETETTTEGGTTCTTCAGAGAA‘ : 150
Human  : AluaelealleTATIiGEeRC/ehly—————— CT“‘TGAEGTEG TENATAT TeTecTTeTTCACACAAATACACHFENEY)
Rat  : AeCTeeeTieTcTwACkY el ————— IiC A \AICAACINEATCCATET TINDAGT T e TICAIAC : 150
Hare  : AGEelcGeEATIACRYhC—————- clen [EGiIACATCCATAT TOTeGTTeTACAGAGAAA TAGACHEENEY

* 20 * 40 *
Wombat : ASENGRSHEQSAEPSAPEDGHPDTAEGNS SVIHATE : 52
Opossum : APPYSSVRSHAONAEATNAFEYGHVET -DGNSST[H#aTh : 51
Armadillo : TSHINHPRGSIZLINAEVAGAIFK| - - SKEVDEYSSFS#:€s : 50
Sloth : TSPIHNGG SIS AR VGAIFK|Y - - PN#VDGYSGSSdems : 50
Dugong : - ——BNLHPKGSIHSAE\JAGAI'E| - -PESVHGYSSSS s : 47
Hyrax : - ——SPPSEGSIZLINGK\JAGP|\KIF - ~PGVHRYSSFPINRs : 47
Aardvark  : - DG HVEGSIHS AR MGCAILE - - SN3VHSYSGSH @ : 47
Tenrec : - ——GIJSRPGRPIHSGAD\/AVAFE|--PDIACESYSSPIHSTE : 47
Rhinoceros : TSIEIHBGGP SETE GAEE --QNIHVDGYSGSEIHGIG : 50
Pig : TSBIOPRR SIS TG\YAGAAE)--PNZADGHLGS S #:¢85 : 50
Hedgehog TSP PRGSKSKTEYTVTTE --PNAIDXFFGSS#:@sy : 50
Human : GSpILHPGESIESINAK\ADVIID - - LNEVDEYSGSSd@s : 50
Rat : TSPINASPRRPASNAEAAVVIEE| - - SNHVDGCFSSEKI@R : 50
Hare : TPRELPRRSESNAKTAGAILE))--PKHVDGYSGSiHeRs : 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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