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30-Million-Year-Old DNA
»»B0oosts an Emerging Field

DROS TTACCC AT TCCCASC TCUGGGAGG TAGTGACGAAAAAT AL CAAT A FUGATTUATATCCGA £
MANT T ACCCACTCCCOGCACCGGGAGS TASTGACGAAAAT ALCGAT ACGGTGACTC - ~ATCOGH
NASU T ASCCASTCOCGGCALGGGGAGS TAGTGACGAAAAAT AACGAT ACGGGACTC ~ - ATCCG),
REBD TTAD GGTAGTGACGAAAAATAACGAT ACCGGACTC - - TTCCG
2007 ""'}c't}:mcmm‘r TAACAATHOGCCACTC - -ATCCG
VYDAR T ASCCASTOCCGGCACGOGIAGE TAGTGACGAAMATAACGAT ACCAGATTC - - ATCCC 5
BLAT T ASCCASTCCCCTCACCGSGAGGTACTGACGAAAAAT ARCGAT ACGEGACTC - - ATOKX 4
PTER TTATCCASTCOCGGCACGGGGAGG TACTGACGAAAAAT AACGAT ACGGGACTC ~ - ATOCX

. PO YR AT ACTCAMN AR RMATAACGATACGGGACTC - - ATCCX §

Quaggas and mammoths are extinct—but genes and proteins

extracted from their mortal remains can “live’ again
DROS GCOTGOGECTTAAT T TGATTCAAT ACGGGAAAAT T ACCAGG - WTMQI‘JX‘IAMQ
MANT oy
NASU GOCTCOGGCT T AR T T TOACTCAAS ACCGCAAALTTC ACCAGGCCTAGATACCGGGAGGATTGAL,
AMBD CCCTGE -GCTTAAT TTGACTCAACALGGGAAAAC TC ACCCCGOCTGTRAC ACTGGANGGATTGACAG!

|
%

0T GCTTGE - GCTTAAT T TGACTCAACACGCGRAACCTCACCAGGCCCAGACACCGGGAAGATTGACAG
MDAR CCTTGC - GCTTAATTTGAT - AAACCTCACCCGGUOIGGACACTGRARGGATTGACAG

Miocene DNA sequences — a dream come true

A chloroplast DNA sequence amplified by the polymerase
chain reaction from a 16 million year old |.af raises the hope of
directly following molecular change on an evolutionary time scale.

=

Eons-apart look-alikes.
Specimens of a leaf
beetle of the genus
Delocrania. One speci-
men (leff) was recently
captured in the Peruvian GGOTG
rain forest; the otheris a
30-million-year-old speck

men in Dominican amber

_______ -e=nAAA

449334

MDAR AATTAAAATTTACAAAAT AT AAAGGTTT AT ACGOTCTTCTOGGC T TT TAAAATATT T T TCCCTTTTGGCT ARAAARARNARATCTACAAAA
DROS AATTAAAATARATAAART AT AAAGATTT AT ACGCTC T T TS TC T T TARAT T AATT T T AGTT TT T TGACTAAMAARAT AMAATTCTATTTTA
BLAT AATTAAAATAMCAAAAT AT AARGATTT AT AGCCTCTTCTAGAN T TTAAMTATCC T TTAGCT TTTTGACT ARAARAAAARAATCTATAAAA

142-9. BUI M 2L £ OEET. DNACOOSR R EILEDE FLV = v F %
L 72 (Science, vol. 257, 19920V, Morel® ¥, # & R, DeSallelid D ¥ % b
LAZFH AL L),

African Elephant

Asian Elephant
t Mammoth
T Mastodon

1 Steller’'s Sea Cow
Dugong
West indian Manatee
Brazilian Manatee

West African Manatee
Hyrax

Other Mammals
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Assemblage Zone Range Zone - Interval Zone
Amphipyndax tylotus Amphipyndax enesseffi-
A. tylotus

Sporgostaurus (1) hokkaidoensis

Patellula planoconueza—

Orbiculiforma quadreta

#1| | Artostrobium urma Artostrobium urna -
A rchaeospongoprunum triplum ¥
Dictyomitra formosa - P
N ™ \ Sguinabollum fossilis §
S = \ Dictyomitra formosa Z
& — - p
|_{ Holocryptocanium barbui o Holoc ryptocanium barbui- 3 Eusy-ingium spinasa g
3 8 H.geysersensis |\ D. cuganea-T. elegantissima
3 S| TH barbui-T. conica
bt - — i
Acaeniotyle umbilicata— E-]
Thanarla conien- Ultranapore praespintfera &
P T|Ultranapora sp. A
Eucyrtis tenuis
Muirifusus sp.- 06 I ds
Parcicingula sp. A esacapsula rotund:
Pseudod:ictyom:tra cf. carpatica 7
Y Parvicingula altissimn =
’;S?d;d‘“wm”m primitiva Mirifusus mediodilatus & | Pseudodictyomitra primitiva
u - 5P Mirifusus baileyi =
Y| Tricolocapsa yaoai «|Cinguloturris carpatica
Gongylothorox sakawaensis~ —~ ] — —~
2 SlrgﬁoCapsa :a r:dx;:‘u;:;l; § Murifusus guadalupensis !‘Ug Stylocapsa(?) spiralis g
4 %
. ~— | Guexella nudata A o
« 4
i juexella nudata g D. (?) kamoensis-P. foveatum g Tricolocapsa conesa, T. tel ragona %
7 Unuma echinalus ~ [Unuma echinatus & [Tricolocapsa plicarum <
Hsuum hisuikyoense § Spongocapsuta (7) sp. A & | Laxtorum(?) jurassicum, Hsuum sp. G =
% Parahsuum sp. D E Parvicingula gigantocornis "< A. pachyderma, D. (1) sp. A-D. (1) sp.C ﬁ
F - =
& x - - -~
Puarahsuum simplum wt | Bagotum pseudecrraticum 34| Parchsuum directiporata e
) . | Paraksuum sp. C. P.sp. A =]
Canoptum triassicum X Palaeosaturnalis multidentatus | Betraccium deweveri =
=] =] I
- Triassocampe nova Capnodoce anapetes = Capnodoce — i%
z_‘: Capnuchosphaera triassica e
R - [ Emituvi leat
i | Triassocampe dewever: Eptingium manfredi (1) 5 Emiluvia (1) cochleata
e Archaeospongoprunum compactum
* B Emuluvia () cochleata unnamed
I Neoalba:llella cmithoformis
~ Neoalbaillella optima Follicucullus scholasticus— =
] Follicucullus scholasticus Albaillells levis 9
Follicucullus monacanthus 2
M4 | Pseudoalbailletla globosa Q &
Pseudoalbaillells 5p. C 21 Pseudoatbailtella thombsthoracata- | =
21— Atbailtetia sinuvata R | Pseudoalbaillella scelprata B
o i
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