revolutiomg-ed our ‘,
underbtandm" of human §
; evoluuon I’ he older the_ i

thur".muem sm:rets' ik

MUMMY 10 USALL

MUMMIES DO NOT accommodate internal § 1

very easily. Thelr innasds are vigid and the scientist wk»umb the
pe-alongafitee-optic tube with ating video camer and
sciscors al ils tip - must be {':!glﬂy skilled! to coax it deep enough
inte the ancien boudy o allow o snip of tissue tobe extracted. But
do. The Egyptologists from Manchester University have
perfecied this invasive but virtually non-destructive technique of

retiteving precious sanples of a human being long dead but alive
withinvidble information,
Eventuatly, says Dr Rosalie David and hee team at Manchester

University Museum, they hope to have a collection of some 8,000

tissue samples - some more than 5000 years ofd -
From mummies all around the world, and a unigue resousce on
which to practice the new investigative techniques that are trans.
forming oue knowledge of the past,

Based Lrgelvon s and immunolegy; these techniques
“wnise o shed new ewnlhingfmm thespread of infec-
s dli and the devel of agriculture to the origins

werd wrigrations of the human race itsell. Dr David and her team

are currently investigating DNA evidence of parasitical diseases

suchas schistosomiasis n the that trackinga disease’s muta-
tion over the cenburies will reveal polential for new treatiments.

“In ancient Egy ?lyougmkh!absedamsb’ representations of

b that's how they

Alike. But the reatity of what theirlives

wereﬁkeungh(lhuemﬁuhuhes. m;;\)s’h\iuhme we’Ibe

ible o infer detatled aspects of human histery fmm

the :kshibuunn andd frequency of genes found sround the wodld

today,” he says. "Genes are like lw.ers, tittle sarkers on pop-

ulations, and what we are trving to understarsd s the behayiours

and &hedumyaplﬂcs amdsn on that have produced the patteras
thatthey maks in the genoms.”

The key process to luminating these patterns is polymerase
chain reaction (PCR), a lab test that works by am {iny sam-
plesof DNA until thereis mnu;,han:hl ple toread the genetic code
and compare it with other samy, While medical geneticists
search for gene ralations that link diseases ardd of fected sndividu-
als,anthropologists, geographersand others lock for “geneticvari-
ation” - simply the number of differences between a particalar
strefch of your DNA and mine, the DNA of someone on the other
side o the werld. or from someons whe lived 100000 years ago.

Bywmuk\?sud\ differences, itis passible tovstimate how far

groups of people are from
ratapedkhb)eme The more similar two individvals are,

ing carded owt on DNA collected from living people whose dou-
blehelixes, oxperts say, hnlddumnw»emwhns OUr TR0,
To 1986, scientists used mitochomdial DNA (see boxopposite).
shich is only passed on through the female ¥ne, o cake the
date of what Is described as the commun ancestor of all human fo-
males - the Mitochondrial Eve™. More recently, a date has alo
been caleulated for the *Y Chromosome Adam” the genetic
information thattravels only through the male-Jine chromosome.
the dates are similar, says Dr Thomas, this does not
mean thatall humans sprowted from the kins of one single couple
wm the Biblical Adam and Eve, “Genetically, it's notmqu&ml
fived in the same place orat th time, These are
fies, not human realities in the sense that we could lﬁmk
thcmas cammaon ancestors, *
But the trail of mitochondrial or Y-fjunmus.unw amlpis dmzs
allow discovery of past associations. g
~for ila  pasticular type of either ocours ina numbemhﬂﬁemd

the more immediately they are related. The more different they
are, the further back in time they shaved anancestor.

Traanggmthnadalim is proving a vatuable taol in some of

&a; most fundamental questions. Ithas, for example,

lhetong running sl highte charged debateaver

whelher modern humans evolvedd asa species in Africa, and then

migrated outte to;:h:eolherudyinmmxdssuch as Homasercctiis,
or whethes in fact, we evolved from those early hominids,

able touse geneticinvestigation tolook at family relati be.
tween mummies, to see how families were arranged amf how
of po or foreign migration occurred at
differentlimes, either peacefully o by invasion.”
© Thereds also great potential for cross-cultuzal stugies. “There
are pmﬁbpank mumnnesiﬂ the Canary Islands and others in
South America. There arebog bedies and frozenbodies, and nats-
deslecated bodies in Mo which were found buried
tartan clothing and hats Bke the witches” hats of B :

“Undoubtably the best plece of work dope on anclent genelic
material wascarried out §ast year, when researchers extracied and
examined DNA from 3 Neanderthal bone to addsess the question
of human origins.” says Dr Mask Thomas, researcher and kcturer
at University College London’s Centre for Genetic Anthropatogy.
“The big question was: were the Neanderthals - who were the
European equivalent of Homo ereches and seem to have been in
Europe at the same fime as modern humans - within e human

lnstea of naking educated guesses from literature, we'll be
totrace movements guite widely”

to P'rofessor Robert Foley, head of the Human
¥ Biology Research Groupin , genetics has
moln!husrd the study of human evolution and hMm\' “tis

Bandordd,
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range of genetic variation, or were they outside and distinet?

o the wosld, it's a sure bet that at some time
thoss lations were inmuch closer contact,
“One ofthe bestexamplesof a ndce genetic markes that always
ocmxswahha lation is found in the expansion of the Toly-
nesians,” says mas. Thor Heyerdahl's Kon-Tikiexpeditions
E’Sﬁhmw the notion that it was carly South Amencam whi
paopled the Pacific, but DNA extracted from the bones of an-
cient Easmkhnders has been shown to contain adistinct genetic
pattern that categoricolly finks their origins to ancient Asia and
notSouth Amerca, Dr Thomas explains,

“From originating somewhere in South East Asia, probably
arourst Taiwan and expanding as boat people all the way down
through the Philippines o Melanesia, this group then rocketed
their way strai
E‘:smwkm buitth nfirpsit.”
this siom, bitt the genetic pattern really confinms

Another of anthropology” spmusl dwnlz{id notions - thai the

What the work on ancient DNA showed was that Neanderthals
were in iad yneﬂc.dly dmiw:t and that we dre ot the result of

Butitis pot just ancient DNA thatoffers the potential to solve
thiese puzzles rom the past. Most genetic studies are carrenily be-

Ammericas were firstsettled by, of Asiansteck, who miggrated
acgoss the Bering Strait land bridge, which linked what is now

Siberivand Alaska during an ice-age fall In sea fevels — s also v |

der theeat from new genelic knowledge.
Earlier this year, researchers from Emuw Universityin Atlania |
Continued overleat

into the Central Pacific - New Zealassed, Hawai, |
e has been a lot of archeclogical evidence for |

}




Yielding secrets: from left, Dr Rosalio David and mombers
of the Manchester University Egyptology team unwrapping
@« mutmy; an Xoray of a 3,000-yearold noviwmy; using

s edoscope to ohtaln tissue samnples, which removes

the need $o sutopsy and destroy mumimies

X +Y OF HISTORY

B Geoes contain aff the instrections nesded ta craate
a new individual,
@ Thay are coltectrd in 23 pairs of eheomosomet, Thesa
e replicated in seery coff in tha body, except in sperm
sad egg cells, which carry only ans member of each
pale w0 tagt whad the two coma together s the act af
fertissvon, the full setfs restaced.
@3 22 of the tets, the twa crOmoEomes 2 o Tmilir
thay can eerchange bits between them. ut the 23rd
pair. exliad X and ¥, are very different from gach ather.
B An oy abways earvies an X chromasome, but spevm
carsies eithee an Xor 2 Y. An agg fertitised with st
¥ sperm produses a female (XX Herdlised withn Y
sperm, 2l (KY). .
B A fermale’s tva X dwomosemes can axchangs bty
berween tham, but 8 enale’s Kand Y dwomoiomes
cannot. This means the ¥ chromotome of each fving
a0 directly reeemidies thot of his hather, grandiathen,
great-grandfabar and 3o on back Into history, making
inalysis of the Y chromotore a powerkul way 1o
datermine historicat mals nsages.
©in famales, howaver, this dosm’ work becsuse
Ipterchanga between the mother's and the fahers X

- chromosomat ruddas the genumic watars.
@ Bt thera It another part of our celit which is passed
on soiely through mothars. This it sitoehondrial DMA!
mitgchondria sre the micrastopic “porwsrhausos” that
pronide n calfs gnargy and have thelr own separate DNA
strand. Two thidren from the same mather will lave
identical imitachondrist DA oven if their fahers are
dfferent and 50 the femala ing ¢an be traced right back

Mitochondrist Eva™ {see main taxe).
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anmesmmns

lnEumpom Mmmmkw say
mmm Americans be more
nslaftd to the Enropeans whe desecraied theirculture and stole
theirland than was everi

Genetic inv can also be employed (o check out
memnuydhmmdmmdimbdby tumm*attehd!.’
I one study, Dr Thomas's team has been the “Cohesdm™
who were sald to be the priests of the mn?&wsh'&mplem

and descendants of Moses” brother Aaron. “There
plenty of Cohens around today and in theory ﬂuysimnldailh:we

that
v"'“

ik mmkmﬂmmwmmmsmumm
gene!icnmlwm may also hold the key
ﬂm mmumwwwwm
mbyhmmd

Bt
8 re 50 wastly increaved the numbers
m:mhdh-amdhnd&z}@mmm

whete for more lind. He believes that it was thése Mw}\o\
took themsétvesand e practice o agaicubture into .cm
hually overwhelining the elder hunter-gatherer speces
wﬂkdmmtkhmhmmmﬁmwmm
were spread by travelless who returned

avomnon ancestry thaough thebe fathers
going back to one person -~ Aaron. home with new ideas, rather than via
h"ﬁ-‘m: atthe Y chromosame physicalmigration. 1
~whichisonly passed ontivoughmen~ T APPEARS THAT NATIVE Genetics is 50 usefal in these fields,
af Cohens from Jewish communities adds Cavalli-Sforza, because appear
Smmmhieiu | MMECANSAE et
since § padt of the ¥ chromowse s MORE CLOSELY RELATED TO Tmﬁmﬂi?ﬁmwmﬂ
o mutate at 2 rrate - at popula to <
about 02 per cent p:fg;eneramn - THE EUROPEANS WHO tures, but mumwlvgp not numer-
m Mm‘&” sstimate the time  DESECRATED THEIR CULTURE m‘!fmxm*zgﬁufkm
ve £ COmInon ancestor may notal genatic
ﬁaﬂ&hensbybo&tgatmem AND STOLE THEIR X ofhympksiheymmmed,
“a there are batween i n
£ ér‘ﬁsens. Wie've nowe done thisin LAND THAN EVER IMAGINED ™ Mdur
Ashkenazi Cohens and in Sephardic ncolour, body ﬁzemd
Cohens and we gotThe same date.” This !xsdys&upe—-hrhhyho,m&eyam
biblical date, aboat 3,000 years ago, too casity modified by factors Other than
vefersto the eardy temple period, Dr Thomas grme&t,suchaali&aybw

But it’s not Just tion movements that can be traced
by the study otg;memdmrski fopulation growth also leaves
ifs mark on the genome, and s proving a fastinating tool for
wmgacmm»mmmwammm
wherecerain diseases caiginated,

Plers aPthMat&e}mnnnE
ogy Research Group,
Nd@mmﬁm@mmmp&m wo

xwpkatnmhn.ilsw\ﬂsdyﬂmuxeywi!slwemud\

- inother wonds, be related. But if you go o a tiny village
andaekc!anym alramiom it's quite likely they will
betthtedandwﬂ genetic information. So if yvou
setsof from a global sample, where you sec a big ‘wave’
uhmse‘li:llk:nmnbewfdi Between them will tell
you when the population expanded.”

Such expansions can be linked to many things ~ climate, the

read of new knowledge, changes in land use, way, faming, says
.whoisslmiyﬁ\ghnwdhnacﬁc such as glaciation
% enced the develap-
muofdﬁkm;mehcmhumhmd in Ewope.
Tatlgi Luca Cavalli-Sfosza, the father of genetic anthmopology,
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) amdhgioSmh Zakrzawskd, whose workondisease in hunter-

chmucticchanges.
hm&mabﬁdstmmmkdundyof&m

witherersocitiesissupported by a Hmn:hedkg
mTheapnddmmdhb};mskmﬁmaHyM ]
of agriculiure, the increased contact with aiimats
andmcmhnqm tary Hfestyle, shesays.
! 'wm analysis, we can do a ot more Bracking of the
{when I-eyn) We know that's 2
limewlmnalomfdhrm beoase people were in
miemmwﬂhanhnhandmmmtmmydhmm
dontatfectskelotons so you can'tdetectihem there, whereas you
migt\lbcalslem;:kkuymdﬂxmhhmmdm&m
Trackingslso roakes it possible to date the oslghnof centain dis-
euegmasweﬂ&ﬂmthﬂmmdaudwm\m&umem

certain diseases, cas the velatio be-
casting light on cmplcx mhipt

in!ﬁgumgwshmsofar:

appeass, lusinﬁlmtedaﬂﬁmmm!
mdgeowh;.musmmﬁkdyhmmwn
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scientists and spectators forsome Hme to come.




