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shared derived charecters can identify monophyletic groups
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Mutations can create synapomorphies

DNA sequences in descendants:
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The cladistic methed [grouping by shared derived characters) runs
imfe trouble when we com't be sure which is the derived stote.

One sekrtion: use charocters where you know which stotes are derived!

Lad qr
Question: e
are whales j
ST o
imsicie the
Artiadoctyla?

SIME=s (Short Interspersed Muclear Elements)
transpose with “borrowed” reverse transcriptase
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S5IME insertions: unigue, irreversible, and easily assayed

Fid

Fezvmi 5as hl"!w-"rh:llllll'l'll'lll Wi i il e palieres ol BPCEe |5 Tha
P ey e ore omes: barabon Doess | of 5 SINT snd L (bé FOR b vl b
"'r“lll ik h-|ll|"p.|.-|.-| B v i rprremnr DTN A H-r\.:”|.p‘|-"— s d e
shwalsy 08, B, T, mred D'.I.lnrr".l‘\:pllll.ll.ur-\.lip-\.-rl :|.|-|r.:|-|rh||'\-" Siad
e parilnm by lengik. & e g PCH 2 red et wed sdle L prersersor il g ST
HRIL § Al 11 Hl-ulhl.l |||||| fs ghsrpre 1= () Bacmre SiEF leerviam i
TEHTTRALY A b el b o | uasber s, bher persmecr al 8 SINL &0 0 cilam faes
rap b bropie d i § Tl P @l el mry; Lait thl] i dladespgmawbasds |
bl T e am g prapomey by for b i i Uaces | e bl 15 Dapriesy ol
Frabrsian S <M ada




And the 5IMEs settle it: whales are hippos!
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A simpler approach: use sequence differences os 0 malecular “clack™
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Molecular clock= are never perfect, but they are often remorkobly
consistent, and they con be colibrated with fossils (or histary®)

The flu-vires clock has been calibrated directly, by analyZing viruses samghid
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