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Genetic trails lead to Argentina's missing children
P^iila
Lavallenwas
abducted
when she was
22 months old.
When she was
returned to her
grandmother's
house more
thanByeare
later, she
walked straight
to her old
bedroom and
asked where
herdoDwas. 1M

•By Simson L. Garftnkel
Special to the Globe

Paula Lavallen showed
up with her birth certificate
and medical documents for
her first day of Argentine kin-
dergarten, something was

plainly wrong.
Although her parents were not poor, the

documents Indicated that no medical person-
nel had been present at her birth. And the
birth certificate was signed by a military doc-
tor who had visited her home several hours
after Paula's birth.

"The birth certificate was obviously
phony," said American geneticist Mary-Claire
King, who was called to Argentina to Investi-
gate the case. Other data looked equally suspi-
cious, King said; for example, Paula's health
had been excellent at birth, even though she
had allegedly received no prenatal or postpar-
tum care, and she seemed much older than
what her documents reported,

*ff he director of Paula's kindergarten fjUfned
the information over to the Abulelas de m Pla-
T» d* Maw fOrandmofhwrs of the Plaza d«

Mayo), a human rights group made up of
mothers of young men and women who had
"disappeared," along with their small chil-
dren, between 1976 and 1983, during the rule
of Argentina's brutal military dictatorship. In
1984, a government comission documented
8,961 such disappearances.

Many of the disappeared were in their early
20s, said King, a professor of epidemiology at
the University of California at Berkeley. Many
were women, perhaps a third of them preg-
nant. Often kidnapped mothers were killed
after they gave birth. Other women were kid-
napped with infant children in their arms.

Whenever the Grandmothers learned of a
child who was suspected of being a kidnap vic-
tim - perhaps from an attending midwife, or a
witness to a kidnapping - they put the infor-
mation into their files and waited. Today, they
say they know of 208 children who disap-
peared during the military regime. Although
some of the children were abandoned, they
say, many were adopted by military families,
sometimes by the people who had tortured and
murdered their biological parents.
MISSING, Page 27
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Since the fad of the military re-
gime, the. Grandmothers have
been trying to locate the children,
using a combination of molecular
biology and old-fashioned detec-
tive work. And in the near future,
they hope to employ a new flenetic

•'r technique:based on analyzing
•/DNA inside the mitochondria of
•' cells, a technique. King said, that
£, can establish identity with nearly
* absolute precision.
I To speed the search, the Na-'

tlonal Commission on Disap-
peared Persons. Joined by the'
Grandmothers, contacted the
American Association for the Ad-
vanoement pf Science in 1984 to
find out If modern genetic meth-
ods could be used to help Identify ;
the stolen children and return
them to their biological families.

"The tdei that the Grandmoth-
er* had, and]It was their Idea, was
to use genetics to confirm circum-
stantial evidence," said Grtatlan
Orrego. then a member of the
AAAS Committee on Scientific ;
Freedom and Responsibility,
which handled the request. If they .
could confirm a child's true Identi-
ty, the Grandmothers had rea-
soned, the biological family could

, sue for custody of the child in an
3 Argentine court.

That June, the AAAS sent to
3 Argentina a delegation consisting
5 of five forensic scientists, along
| with King and Orrego. who heads
•% the evolutionary genetics labora-
C tory at the Museum of Vertebrate
£ Zoology in Berkeley, Calif.
;$ The majority of the delegation .
* was assigned to Identifying the
* bodies In hundreds of unmarked

graves. King, meanwhile, was
asked to help develop a system for ,
matching children who had been,
located with their biological fam- -

. llies. Although Argentine courts
have the power to force children to
submit blood samples for genetic '
screening, King said, existing pa-
ternity tests were worthless, be-
cause in most cases the parents of

< the kidnapped children were miss-
ing and presumed dead.

What the Grandmothers need-
ed was a test of grandpaternlty.

The Grandmothers Introduced
King to Dr. Ana Maria DiLonardo,
head of the Immunology Unit at
the Durand Hospital In Buenos

• Aires. Together, they developed a
"grandpaternlty Index." based on
a highly specific set of genetic
markers called hlstocompatibtitty
antigens, or HLA, In the DNA of
all
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Geneticist Mary-Claire King of the University of California.

after his daughter was kidnapped.
To reconstruct his HLA type, the
team had to type his surviving
daughters and sons, and from
that deduce his type. Using the
data from that analysis and from
the surviving grandparents, Or-
rego said, the group calculated
there was a 99.8 percent chance
Paula was actually the daughter
of Claudlo Logares and Monica
Orlnspon, who had been abducted
by armed men in civilian clothes
on May 18, 1978, with their 22-
month old child.

"You've never seen such a hap;
py group of geneticists In your
•life.'7said King. Ruben Luis Laval-
ten, the policeman who claimed to
be Paula's father, and his com-
panion, Raquet Teresa Leyro, re-
fused to provide blood samples -
as have all others who have custo-
dy of children suspected of being
kidnapped, said Orrego.

The next question was what
would be best for Paula: The eight-
year-old girl had only been 22
months old when she was kid-
napped, and there was no evi-
dence she had been mistreated by
her adoptive family.

The adoptive family said the
child should remain with the only
family she had ever known. The
Grandmothers insisted, King said,
that Paula be returned because
she "might have memories of the
kidnapping" and because "kid-
napping is a crime."

Additionally, they said, It
would be less traumatic for Paula
to change families as a child than
to grow up and one day team she
had been raised by people who
had been accused of involvement
In the torture of her biological par-

To do that, Ktng and Orrego
have turned away from HLA typ-
ing - away, in fact, from genetic
traits associated with the nucleus
of the cell Itself - and locked In-
stead at the cell's power plant: the
mitochondria. Inside each cell In
the body are thousands of mito-
chondria, long rounded objects
that convert oxygen Into a form of

.energy useful to the cell.
Mitochondria contain their

own DNA and reproduce them-
selves when the cell divides. Be-
cause a fertilized cell receives all
Its mitochondria from Its mother,
the sequence of DNA In the child's
mitochondria is Identical to the se-
quence In the mother. "You have
to think about mltochondrial DNA
very differently," King said. "It's
passed from mothers to children.
One has Identical mitochondria!
DNA to one's mother, one's mater-
nal grandmother, and all one's
[maternal] brothers and sisters."

Orrego confined his study to a

where her doll was. It had disap-
peared with her the day she and
her parents had been kidnapped. ^ _ __, „ _

To date, DILonarto said, 58 of, region of the mltochondrial DNA,
the stolen children have been lo- called the displacement loop, that
cated, and 15 have teen returned -
to their families with the aid of
HLA testing. In the, other cases,
the courts have been,willing to ac-
cept circumstantial evidence
alone. The use of genetic informa-
tion has been disputed by the
adoptive family twice, she said,
but in both cases the court decid-
ed for the Grandrmthers, There
are another 60 children who have
been typed but for whom no
match has been found.

HLA typing Is net without its
limitations, however Some HLA
types are very comnon and can-
not prove beyond t reasonable
doubt that a child la not with Its
real family. In other cases, there
are not be enough surviving mem-
bers of the biological family to
construct the grandpaternlty In-
dex. "Cristian [Orrego] wanted
something that would always
work," Kind said,

tends to vary greatly among peo-
ple. Based on a preliminary popu-
lation study, Orrego said, if two
people have an identical displace-
ment loop, or D loop, there is a
99.9 percent chance they are ma-
ternally related. But the real pow-
er of the mitochondria! matching
technique Isn't Its accuracy - It Is
the fact that samples are needed
only from the child and one mater-
nal or grand-maternal relative, in-
stead of from all four grandpar-
ents.

DiLonardo said her group
plans to begin using mltochon-
drial DNA soon but has had prob-
lems funding the equipment and
Importing the machines.

There are three pending cases
of children for whom HLA typing
is useless because there are not
enough living relatives, but which
could conceivably be solved with

Orrego said. However, he noted,
the use of such evidence has not
yet been tried in the courts.

The Identification techniques
developed in mltochondrial DNA
have implications far beyond find-
Ing stolen children in Argentina.
"Essentially, the ability to Imper-
sonate anyone is over," King said,
since all that Is needed Is two
blood samples to determine with a
thousand-to-one accuracy wheth-
er two people are maternally relat-
ed.

In most cases, the courts have
deckled what was best for chil-

i
dren Identified by the team. In on*
case, the courts opted for Joint cu4f
tody between the adoptive parent^
and the biological family; in an*
other, the adoptive mother has
been Incorporated Into the bJologU
cal family as benefactor. ';

Although the American sderi*
tists have left, the work is com
tlnuing. "There are 150 children;
still out there." King said with «
tremor in her voice. "We don1}
know where they are, but we will
find them all." i'(.
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the Durand Hospital In Buenos
Aires. Together, they developed a
"grandpaternity Index," based on
a highly specific set of genetic
markers called hlstocompatlblllty
antigens, of HLA, In the DNA of
all humans. The test compares
the odds that a given person Is the
grandchild of a particular set of
four grandparents, taking Into ac-
count the genetic types of each In-
dividual and the distribution of
those same genes In the general
population.

A person's HLA type Is deter-
mined by three principal sets of
genes, which are inherited equally
from the mother and father. The
genes can be Identified by a simple
blood test that examines the pro-
teins on the surface of cells. Be-
cause there are tens of thousands
of HLA types, they are a very pow-
erful tool for determining identity.

Argentine courts would not ac-
"cept the genetic evidence unless
the typing tests were performed In
Argentine laboratories, King said.
Fortunately, DiLonardo's labora-
tory had been doing HLA typing
for yers for organ transplants and
research on immune system dis-
eases, DJLonardo said In a tele-
phone interview.

Working with the court-or-
dered blood samples from Paula
and three samples from people the
Grandmothers thought to be Pau-
la's biological grandparents, the
geneticists set to work.

There were complications. On<i
of the grandfathers had died just

ituuiLiuii«tiijf, tiicy bdiu, m

would be less traumatic for Paula
to change families as a child than
to grow up and one day learn she
had been raised by people who
had been accused of Involvement
in the torture of her biological par-
ents.

The Argentine courts agreed,
and in December 1984 Paula Lo-
gares was placed In the custody of
her grandmother, Elsa Beatriz Pa-
von. who had searched ly for the
girl for more than five years.

If any doubts remained, they
vanished the day Paula went to
Pavon's home. She walked quickly
to her old bedroom and asked

Geneticist Cristian Orrego

How Paula Logares* identity was traced
This family tree shows Paula bogares' genealogical heritage. The
pairs of numbers over her name represent HLA types (haplotypes)
thai she inherited from her maiernal grandfather (l t5) and paternal
grandfather f2,5). Because Paula's maternal grandfather died
shortly after she and her parents were kidnapped, researchers had
no blood sample and had to deduce his HLA types by typing his
surviving son and daughter.

2,8 24.3S
25.18 24.40

JJLM
Deceased

Haplotype

Claude Monica
Smettft Grkpon
Logare*

I Adoptive parent! I

Since iti founding, Coda tus been the innovator
in data communications and networking with more
firsts than *ny of our competitors. We have also
achieved unparalleled success in the areas of
prfce/performance and quality, consistently being
ijrtfed number one by the people who count - our
difloraers.

dn; Monday evening, June 19, we are opening our
(ioors to interested System Designers and Software
Engineers so they can learn first-hand from our own
technical experts what we see for the future in:

;<j Integrated Services Digital
• I Networks (ISDN)
• Fast Packet Switching
•j Integrated Network Management
•* Packet Voice
• High Speed Modems

No advanced registration is revolted.
In addition to technical presentations you wQl

have an opportunity to talk directly with our Tech-
nical Managers and view product demonstrations.
Refreshments will be served.
Registration is at 6:00 pm. Program begins
promptly at 6:20. This program is designed speci-
fically for experienced System Designers aid Soft-
ware Engineers.
V* currently htvea number of interesting and ex-
citing opportunities for experienced people In these
areas. There will be an opportunity to discuss
these, if you wish, at the end of the program;
Codex Dan Road facilities n the Canton Commerce
Center, are easily reached from Route 128 North
and South, lake Route 138 South and watch for
the open house signs.
For more toformatiofl cafl 1.800-542-0606, or if
you have t PC and a modem* Jest dial (508)
2 6 3-3 857JWtretuni twto^and enter CODEX
when prompted for a password. *
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