wherever parficular potierns of the past. This is difievent from the DN3 “finger-

DNA accur (F). These potterns Nis abilisy to reflect both diffevences and link-  printing” used to link criminals with their crimes,

: occur af different places on ages hetiween incli\'i(hlﬂ[s and Families, as well as  Ancient DNA is lare tor work with, It'\sl‘ scarce and
: sach individual's DNA. bewween larger groups, is the key to a lst-grow-  generally is damaged. The teclmical break-
i Nexl, the DNA fragmants ing science of biomolecular archaolugy thar throngh thai makes the neve molecalay archae-
: ote put in an eleciric field that woulkd have seemed 1 science fiction dveam cven ology possible was developed six vears agn
i sorls them by size {2}, a a decade ago. Cetus Corpovation in Sart Francisco. Called by 2
! Fragments ore fransferred . ! Lo one ol the luest developments. Peter name that oniv a chemist would love - pofs-

A technique zalled gel Parham and David A, 1awlor at Stanford Univer - T i enahl rcher

{blotied) to o nylon mem- lactrochoresi d then or ‘arham and David A Lawlor at Stanford Univer- - mevase chain reaction — it enables a researcher In

: brane covered by X.cay film, eleciropnoress, and then are sity in Palo Alto. Calif, and Willian: W, Hauswirth - pick out a desived DNA segmem even when the
i . transferred onto ¢ nylon aund Cyvnthia D, Dickel ad the University of Floried saniple s small and dantaged. 1 then makes hun-
] membrene (3). at Gamsyille have studied DNA from dreds of thousands uf copies ot (hat
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Genelic
fingerprinting’
helps identify
criminals, but
critics raise
concerns about its
reliability and
misuse
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Long-chain DNA
molecules are
chemically ‘cut’
ol specific points.

Molecvle fragments are put
i an eleciric field that sorts
them by size -— ‘gel
elecirophoresis.’

Frogments are freoted with
radho-ackive probes; where
the probes shick, spots are
produced on the film,

identifying
numbers,

Fingerless ‘Tingerprinting"

Every cell of the human body
conlains ¢ complete copy of
that indrvidual's DNA — deoxy-
ribonucleic acid, the genetic
blueprint of arganic life.

Surprisingly, most of DNA
that all humans share is
denfical. Only 1 parcent of the
genetic code between any two
individuals has any difference
at oll, says Dr. Pau! R. Billings,
chief of genefic medicine at the
Pacific Presbyterian Medical
Centar in Son Francisco. DNA
idenfification testing finds those
differences ond mokes them
plainly visible.

In the test, DNA is
chemically exdracted from a
small number of cells — from o
drop of blocd, a semen smeor,
a drop of saliva, or a few hair
rools. The long chains of the
DNA molecyle are treated with
special enzymas that <ot the
molecule at specific points,

Finally, the DNA fragments
are trected with rodicactive
probes (4). The probes stick to
some DNA fragments bl not 1o
others. A piece of X-ray film is
put on top of the membrone;
wherever the probes stick, a
spot is produced on 1he film.

Typically, each probe
produces two spots: one for the
genetic contribution from each
parent. Using o ruler, scientists
measure the position of the
spots on the film ond produce
o set of numbers {5).

Aclual DNA tests use of least
four probes. Expers claim that
the patlern of numbars s
unigue, and the odds of o
individuals hoving the sxact
seme moich are millions to
one.

—S. LG

The Jury Is Out on DNA

By Simson L. Garfinke)

Spececd 1o The Chrgtion Sognce Monitor

BOSTON

ORE thap a dezen polive
Tbormores around the
Liniweel Srares use DNA,

the genetic coele in every hwwan
vell, 1o perlovni dentmy tess,
This reimively new forensic rech-
nigue is rapudly gaining in popu-
larity.

“The FBI has wained aver 24)
crime laboratory technicians rom
80 diffevent agencies wound the
counery.” savs John Hicks, assis-
tant director of the Federal Bu-
vea af Investigation Laboratory
in Washingron. 1.0, “Within the
next vear, | would expect that
vou wonlkd see a tremendous sn-
crease in the number of faborato-
vies that are an-line.”

The FBI is also laving the
groundwork for a national daca-
bhank of DNA information col-
Tected] Trotn erime scenes ane con-
viciedd felons. Such A databank

would help in the investigation of

crimes and in carcliing repear ol-
lenclers, Mr. Hicks sanvs,

DNA = deoxyribinmucleic acid —
is the moleeniar basis For heredity.
Sciemias say that each individual,
except for identical twins, has a
unigue sequence of [TNA.

But DNA identity tests are in-
cresisingly coniing under atrack.
Last menth in Massachusetts, the
staie’s Supreme  Juclicial Court
ardered 2 new wial for & man
cenvicted of riaping a H-year-old
disabled girl. saying that the
scenafic community  does  nor
have widely accepted wmiform
methods for testing and intev-
preting DNA evidence, In Ari-
zoMY, 1 superior court judye
ruled that the results of a DNA
test couldd now be introdneed in a
trial because the apparent scien-
tific accuracy of the rest might
convinee a jury of1he delendant’s
guill, even theugh the sciemikic
commiunity iself has questions
abyout the underlving tes.

“They've vushed (o the congs
witl this. instead of doing the
real lwel groundwork that they
need o make a good system,”
save Richard Lewowting a pro-
fessor of popuiation biology e
Harvard  University,. whe s oan
outlspoken eritic of DNA tden-

tification svstems.

Proponenis of the echnology
disagree. “Having 1estitied as an
expert it aver 50 cases, 1 would
sav that the introduction and he
acceptance of this 1echnology has
been very good in the courns,”
says Michael Baivd, director of ve-
search at Lifecodes, a New York
company  that  pioneered  1he
wtentification  technique. D
Baird savs DNA evidence has
been used in e than < cases.

Lsing DNA identy testing,
sometimes called "DINA finger-
printing,” scientists say they can
determine if two samples of hu-
man tissie or bodily Duics came
from the same person, The rest
needs only uny amotnts ol ge-
nertc information [or soceess: a
drop ol binod, saliva, or semen, a
few hair roots, or a piece of skin,

HE tests were proneered

I between 1082 and 1986
by Cellmark  (Rockville,

Md.y and  Lifecodes  (Valliadla,
N B 1986 the TBI devel-
oped its own svstem, Hicks savs.
A desting is likely o hive
the biggest impact in rape caces.
savs Bruce Budowle, an FBI ve-

—

Archaeo-Chemists Track Ancient DNA

HE molecude thae carries the genetic
blacprims ol plants, apimals. and homans
— PINA - has opened a new window ine

cventually show approximaiel where in Asia the
original migrang groups came from aned how
many people were in each group.

the amelet of cells in human brain
tissne, 1Js preserved at whag s
known s the Windover sire - a
swampy poted in central Flovida. Re-
mains ol 15 mdividuals in the pond
are B0 1o 8,130 vears oid.

As the archaco-chemists explain
in etescribing their research recenth
in Science. they have just begun 1o
sluey  distmctive features in such
INA They say that firther work
“may determine  familial relation-
ships between Windover individuals and further
define the velasionship bevween this ancient pop-
ulation and medern Amerindian populations.”

That wourkd supplement a L1989 stady by Swed-
ish biochemise Svante Pidbo, While doing post-
octoral work ar the University of Califovnis,
Berkeley, 1w Paabe extranied DNA [vony o 7.000-
_\'l:m'-n[tf haman hrain preserved in another Flov-
il o called Lintle Salt Spring. ‘This raised a
auestion: abemi the livst migrarions of Amer-
ndicns from Asia, Modern Amevindians show
oniv tiree distinet PPNA Jimeages, Paabo tond is-
dhicanons of a fourth lneage. Snch suclies man

ROBERT C

leaguies have learned o work with pudear DNA,
opening up i potentially vich research tield.

chaeology. The hundreds of millions of dead and
dried specimens in musenns potentially are a
rich store of IINA that bologists could nse 16 trace
evolution of hoth extine and lning specics.

in this case DNA chemistry - can open new re-
search avenes an other lelds. As Piiiho has

catch evolwion red-handed.”

segment 10 produce enough maeria
lov stanelard analyses,

Undil now, resemchers sucl as
Paglo have worked with DNA trom
mitochonchia. These units. which
wre emploved in energy production
within a living cell. lie ontside the cell
nuclens. They e limired genetic
infovmationt aned ave inherited only
from mathers. PNA i the nneleus
haws mnch more generic information
and is inherited from heth parents.
But it is very scarce. Now Farhdm and his col-

This kine of work has inplications bevond ar-

Thus a echnical hreakthrough in one ek =

noreel, the new rechniques “have enibled us 1o ..




