Rabat 2013
Bioinformatics: The Big Jaw

B IOIIlf OI'math S Myosin gene mutation
The Big JaW correlates with anatomical

changes in the human lineage by
Sami Khuri Hansell H. Stedman et al.
Department of Computer Science
San José State University
San José, California, USA NATURE: VOL 428, 25 MARCH 2004
khuri @cs.sjsu.edu
www.cs.sjsu.edu/faculty/khuri

©2013 Sami Khuri

A Possible omo g H.Sapiens g s S R
Evolution Tree “ab"'s%‘ ﬁ IR : : : SRR
For Humans 3 G-g Powerful Masticatory Muscles

* Powerful masticatory muscles are found in
ﬁ most primates, including chimpanzees and
gorillas, and also in Australopithecus.

< * Masticatory muscles are considerably
- smaller in members of Homo.
Ardipithgcus ' . . .
ramidus : — * The gene encoding myosin heavy chain
o Mutation lifled (MYH) expressed in these muscles was
: ‘ that inhibited inactivated by a frameshifting mutation
ﬁr brain growth after the lineages leading to humans and

b chimpanzees diverged.

On

Milligns of Year% Ago

Gorilla

A decrease in jaw-muscle size, produced
by inactivation of MYH16, removed a
barrier to the remodelling of the hominid
cranium which consequently allowed an
increase in the size of the brain.
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AT GRACAAGCToATACCACC T A O Ta T CoCCAT T IOTCCRCRGTHTTo TG CATRAGTTTRAGCATCAG
Pgtl macecue | GAOCACNORACHAGCTaATGACCACCCT CATAGChCCaCACCCA T CCECITAT IO NCCCCAATGARTTTRAGCAATENG
Rhenn A A ToAToA AT AT OO AT CoCTaTATTS T CCCRATGATTTTAARCANTONG
AN TGRACMAGC oA PG ACCACC T CATAGEAL S CACCCCATTTIGTCCHCTGTATTATCCCAATGASTTTRAGCAR GG
SR CANACToATACCACC T AR CCaCACCCCAT T CR RO TTATCCCCATGARTTTRAGCAATONG
Bomeba SR To A A TR CCaCA GO TP OO TTATCCCCATGARTTTRAGCAATONG
Chimpanzes 3 GAGCAGCTGRACAAGCTGA TGACCACCCTUCRTAGCRCOGCALCCXATT TG TOCGC TS TATTATCUCCARTGAGTTTARGCARTCG
Hmen EQLNKRLETTLESITAPEFVRCITI?ABFREQ &
Abcaiprom)  CAOCABCTORACAAGC TEATIACCACLTCCATALE - CACCCCATTT T C e TATATTATCL TIRMYIATECG
Spvin Bamue) §  GAGCACTGRAACAAGCTGATRACCACTCTRCATARG -CACACUSCATTTIRTC R TRTATTATCSY TIRARCRATORG
esld GG TGAACAAGC TR TGACCACK O ATAR - CGCANCCATTTTOTCCGCTETATTATO! TTRAGCRATONG
AT CAACAACTEATEACCACHCTCCRTAYS - CLCACCCATTT IO PETATTATCCE TIRAYRATESE
Russls AT CAACAAGCTEATEACCACCCTCATAS: - CECACCCKTTTIRTCCACRUTATTATCC TIRACAKTESE
Soulh Amirca CAACACTGAACRACTEATEACCACCCTCCRTAS: - CCACCCCRTTTIRTCCSCRUTATIATOCE TIRACAKTESG
EQLEXLNTTLEG RTEFPCPLYTRQ+¢fvoal
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CHIMPANEEE  GAGCAGCTGARCAAGCTCATGACCACCCTCCATAGCACCGCACCCCATITTGICCGCTGIATTATC CCCAATGAGTTTAAGCAATC6G
EQLNKLHNTTLEBTAPKFVRCITIPNEFPEKQS
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