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Abstract: A summary of the life of Juan Cristian Orrego-Benavente, a Chilean molecular
biologist with intense interests in the practical applications of his craft through which real
world humanitarian problems could be solved.
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It is difficult to summarize the life of a colleague dear to us with metrics
and other “objective” tools. Often, the contributions of a colleague and friend
extend well beyond scores as s/he has helped us grow in ways that far exceed
the limits of science. Herein, we tell the story of Dr. Juan Cristian Orrego
Benavente’, through the remembrances of family, friends, and colleagues. This
account is necessarily incomplete, as none of us knew his full life and its impact
in its totality. Sadly, numerous collecting trips that Cristian and author JASB
planned after his move to El Salvador towards the end of 2014, which would
have granted plenty of time to talk as we drove along, did not materialize.
Nevertheless, we believe Cristian would have been pleased with this effort
gathered from our hearts.

Meeting Dr. Cristian Orrego, early 1990’s and first impressions

We (authors JASB and MG) met Dr. Orrego in the early 1990’s at San
Francisco State University (SFSU). Author MG was (and still is) a Professor of
Biology at SFSU. At the time, author JASB was serving as a postdoctoral fellow
at the University of California at Berkeley as well as a part-time adjunct faculty
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member in several colleges in the San Francisco Bay Area. Through one of the
many professional development opportunities available then for faculty
members in Californian colleges, JASB attended a workshop in molecular
biology at SFSU in which MG was a presenter and through that connection soon
became acquainted with Dr. Orrego, then serving as the Founding Director of
the Conservation Genetics Laboratory (CGL)”. JASB, MG, and other colleagues
of that time who knew Dr. Orrego remember him as being someone with a
distinguished presence, formal, poised, hard working, and willing to help others.

With time, Cristian and JASB became friends and neighbors living on the
eastern shore of the San Francisco Bay. Whenever possible, JASB gave him a
ride from his home, near the top of a small hill in the city of El Cerrito, Spanish
for the “little hill”, to the CGL, then a 45-minute ride with some luck. Leaving
very early in the morning, trying to beat the ferocious traffic across the Oakland
— San Francisco Bay Bridge, we were often rewarded with the most coveted
parking spot, which we used to call “the parking spot of El Presidente”, in front
of Hensill Hall, home of SFSU’s Biology Department.

True to mutually shared values, almost every day was a workday. We
always woke up ready for the luta molecular, Portuguese for molecular struggle.
Full of hope and optimism, we would tackle the day’s challenges savoring the
unforeseen discoveries displayed in an electrophoresis agarose gel or a
polyacrylamide gel, which displayed the results of DNA sequencing®. It was
during this time that JASB and Dr. Orrego developed an abiding friendship,
which lasted throughout the rest of his life. Cristian’s generosity as a trusted
mentor and friend is something JASB will always treasure. We are grateful to
Cristian’s family, friends, and colleagues who helped to fill in the gaps of his
earlier and later life, described in the next sections.

“Mamad, ;como un hombre le hace una guagua a una mujer?”
Mom, how do a man and a woman make a baby?

Early Life (1944-1971)

Cristian was born in Santiago, Chile in January 31, 1944. According to
Cristian’s mother, Ms. Carmen Benavente, currently 97 years young (personal
communication to JASB, February 6, 2019), as a child he was curious, as shown
in the quote above. According to Ms. Benavente, after a detailed biological
explanation, the boy said, “Mama, ésa es la cosa mas linda que he escuchado”,
Mom, that is the most beautiful thing I have heard. At an earlier time, Cristidn
asked his mom about the origins of humanity, back through the generations
leading to the topic of human evolution. Years later his mother gave him a toy

¢ Colleagues in such teaching positions are colloquially referred to as “road warriors”.
7 Currently, the CGL is known as the Genomics/Transcriptomics Analysis Core (GTAC).
8 Nowadays, DNA sequencing can be done through robotic technology.
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microscope, which delighted him. Little did Cristidn know that life and the
clamor of many people looking for their beloved “desaparecidos”
(“disappeared”) would draw him to genetics for the most meaningful part of his
professional life.

The family traveled to the United States with the support of a grant from
The Rockefeller Foundation and two grants from the John Simon Guggenheim
Memorial Foundation. Cristian’s father, Dr. Juan Orrego-Salas, a prominent
Chilean composer, 100 years young, had traveled to the USA during the 1940’s
and 1950’s, furthering his musical training with Randall Thompson and Aaron
Copland. In 1961 funded by the Rockefeller Foundation Dr. Orrego-Salas
created the Latin American Music Center (LAMC) at the University of Indiana
in Bloomington.

Juan Cristian stayed in Chile and studied one semester at the School of
Agriculture of the Universidad Catélica, where he became interested in
biochemistry. Then, on arriving in Bloomington, Indiana he enrolled in the
Department of Chemistry at Indiana University. His mother remembers his very
sober style in furnishing his bedroom, indicating what would become a lifelong
style of living in great simplicity, to dedicate his time fully to his work.

; L L'|!.|.\_

§

| T k
—— e 4 b
- ._'q sy T o \ : T
X f"&""‘- w3t ’
1 E " _#1._-
_ll:- .."'\: 4

T

AN

v

Figure 1. Dr. Juan Orrego-Salas (left), Carmen Benavente (center), Juan
Cristian Orrego-Benavente (right), and little Juan Matias Orrego-Benavente,
Cristian’s brother, in Bloomington Indiana, USA in the early 1960’s.
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While studying in the Department of Chemistry at [UB, Orrego met an
influential faculty member, Dr. Lawrence K. (Mike) Montgomery. He
remembers Orrego, as follows: “Cristian was in the first undergraduate class I
taught at Indiana University [in the spring semester of 1962]. He subsequently
became the first undergraduate to do work in my research group. He did
research with me for three years and was one of the most talented
undergraduates to work with me” (Montgomery to JASB, personal
communication, February 11, 2019). Cristian completed his Bachelor of Science
with a concentration in Chemistry at [UB in 1965. He joined the doctoral
program of Biochemistry at Brandeis University, in Waltham, Massachusetts.
There, he completed his PhD with a dissertation entitled, Studies on the RNA
Polymerase from Micrococcus luteus in 1971 with the supervision of Dr.
Lawrence Grossman.

“;;Te estoy esperando!!” I’'m waiting for you!! (Delia Giovanola, abuela of
desaparecidos, Huber et al. 2017)

A Mid-Life of Transition (1971 to 1984): Looking for Meaning

These were turbulent times in South American countries. These were also
the terrifying days of brutal dictatorial regimes in Chile, El Salvador, and
Argentina. Thousands of people disappeared at their hands leaving desperate
mothers, grandmothers and family members to wait and worry if they would
ever return.

At this time, Cristian had been working in different post-doctoral
appointments, including at the Laboratory of Enzymology at the Centre National
de la Recherche Scientifique (Gif-Sur-Yvette, France; 1971-1972), the Catholic
University of Valparaiso (Chile, 1973-1974), where he served as an Assistant
Professor in the Instituto de Quimica in the area of biochemistry, the Rosenstiel
Basic Medical Sciences Research Center of Brandeis University (1974-1978),
Harvard University (1977-1981), and the National Institutes of Heath (NIH,
Bethesda, Maryland, USA; 1982-1984).

During the 1990°s Dr. Orrego returned to Chile. One of his colleagues, at
the Pontificia Universidad Catodlica of Valparaiso, Dr. Sergio Hernan Marshall
Gonzalez, commented, “Cristidn was like a brother to me. For instance, he
received me when I arrived at Brandeis University in 1969. Our friendship and
collaborations grew through the years. We organized courses in Forensic
Genetics and others that were extraordinarily successful nationally. Our
collaborations extended well beyond my research group at the Instituto de
Biologia, as they included colleagues in the departments of Chemistry and
Biochemical Engineering. Because Cristidn was so well regarded and respected
at the Instituto, in the early 1990’s he was unanimously voted Profesor
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Extraordinario de la Universidad (Extraordinary Professor of the University)
affiliated to the Instututo de Biologia. He kept this honor until his death.”

While these were fruitful professional years, Cristian’s mother knew there
was something missing for him. The intersection of extensive professional
preparation and practical application which together would address a deeply
distressing problem was about to reveal a deeper meaning and purpose in his
life.

“Nunca abandoné la pregunta de las abuelas.”
I never abandoned the question of the grandmothers.

Later in Life (1984-2018): Finding New Directions and a Greater Meaning
in Science and Life (Figure 2)

During 1984, while Orrego worked at NIH, researching the molecular
genetics of bacteria, a fundamental realization of ethical identity came to him.
At the time, he formed part of the delegation sponsored by the American
Association for the Advancement of Science (AAAS) that travelled to Argentina
to provide scientific support to the Comision de la Verdad, “Nunca Mas”
(Comission for the Truth, ‘Never Again’) and the non-governmental
organization Abuelas de la Plaza de Mayo (Grandmothers of the May Square).
The Abuelas is an Argentinian organization whose mission is finding the
whereabouts of children of “disappeared” mothers during the military
dictatorship (1977-1983). To Orrego, the pillars of fulfilling professional
choices, and many other choices in life, are a combination of the heart
(emotional attractiveness), the mind (intellectual interest), and the hands (the
capability of being inspired to pursue ethically noble actions).

Perhaps inspired in part by the question of the Abuelas, he garnered a
research position at the University of California, Berkeley, working with Dr.
Allan Wilson, a trail blazer on the use of molecular techniques in the study of
human evolution. He served in research positions at UC Berkeley during 1986
to the mid 1990’s and at San Francisco State University.
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Figure 2. Dr. Cristi4an Orrego
explaining to an Amazonian
child from Pillcopata, Cuzco,
Pert how to move Eppendorf
tubes on a simplified PCR setup
without thermocycler. Photo
circa 1985 courtesy of Dr. Jorge
Arévalo (Universidad Peruana
Cayetano Heredia) and Dr.
Martin Lopez (Fairleigh
Dickinson University,
Vancouver Campus, Canada).
Boy’s face is masked as we have
not located the person depicted
in the photo.

With time, his professional interests took him to the California Department
of Justice (CA DOJ) from October 1999 to October 2011. During his tenure at
the CA DOJ, California became the first state of the United States to use DNA
evidence to search for disappeared people. According to Dr. Patricia del Carmen
Vasquez (personal communication to JASB, February 12, 2019), during 2003,
the Jesuit priest, Father Jon de Cortina, who had created together with relatives
of the disappeared in El Salvador, the Salvadorian ONG “Asociacion Pro-
Biisqueda de Niiias y Nifios Desaparecidos” in 1994, and knew about the work
of the Abuelas, got in touch with Dr. Orrego through Erick Stover (Director of
Human Rights Center in Berkeley, California). Father Cortina sought Cristian’s
assistance in the identification of children that had “disappeared” during the
Salvadorian Civil War (1980-1992). Dr. Orrego, several staff members of the
CA DOIJ, and other forensic scientists in the USA joined forces to train
Salvadorian personnel in the taking of samples for DNA analysis of the relatives
of children who had disappeared. Since then, he began to travel to El Salvador in
his vacation period. Thereafter, Dr. Orrego joined the Human Rights Center of
the School of Law at the University of California in Berkeley in November 2011
and served as a Fellow in Forensic Genetics until his death.

The geneticist of Asociacion Pro-Busqueda, Dr. Patricia del Carmen
Vasquez became Cristian’s second wife on December 7, 2013 (Figure 3). The
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work of assisting the living victims of the “disappeared” was larger than
originally considered. Orrego thought that the actual number of “disappeared”
could have been two to three times larger than originally estimated. One day,
during the intense work of trying to find the identity of “disappeared” people,
Cristian interviewed someone held in prison who had been responsible for some
of the “disappearances”. Later, he wrote to his mom, “Mamad, he encontrado a
una persona que no es un humano.” (Mother, I have met a person who is not
human.) We can only imagine the horrendous impression such an encounter
must have caused in Cristidn along with the resolve to continue the important
work.

Figure 3. Dr. Cristian Orrego and Dr. Patri;ia del Carmen Vasquez on their wedding day,
December 7, 2013. Photo taken by Juan Matias Orrego Benavente, brother of the groom.

“The creation and maintenance of the Banco de ADN de Pro-Busqueda
(Pro-Busqueda DNA Bank) as well as the initiation of the Registro Poblacional
de ADN Forense (REPAF) de El Salvador (Population Registry of Forensic
DNA of El Salvador) both El Salvadorean databases of human DNA sequences
were valuable contributions of Cristian. From the moment that he became aware
of the effort of relatives of “disappeared” and met Father Jon Cortina, Cristian
wanted to form part of the effort, generously gave his knowledge, and
encouraged his colleagues to help in the application of science to identify
children that “disappeared” during the El Salvador civil war. Given Cristidn’s
experience at the CA DOJ, he brought excellent quality and ethical standards
into his work in El Salvador. Additionally, Cristian brought his profound sense
of committment Pro-Busqueda DNA Bank.” (Véazquez to Santiago-Blay,
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personal communication February 2019). Dr. Orrego’s professional activities
on behalf of the “disappeared” were highlighted in numerous venues (e.g.,
Beckwith 1987, Rojas Escobar 2006, Penchaszadech 2011).

After over 50 years of life in the USA, Cristian became a US citizen in July
2014. As a life-long learner, Cristidan continued enrolling in professional
trainings (e.g., genetics, mitochondrial DNA analysis, kinship analysis, etc.),
giving scientific talks, serving as an active member of numerous scientific
organizations, advising colleagues with questions about molecular techniques,
and participating in numerous other professional activities. Participating with
profound gratefulness in a panel sponsored by the Banco Nacional de Datos
Genéticos (BNDG) in Buenos Aires, Argentina during the summer of 2017,
Cristian reflected on his career choices, echoing many themes familiar to those
who knew him (Orrego et al. 2017).

These professional activities continued with intensity until, just as the
famous New York Yankees baseball player of the 1920’s and 1930’s, Lou
Gehrig, Cristian got a “bad break”. The first symptoms, such as the inability to
pronounce an otherwise easily pronounceable word, ensued in the summer 2017.
Sometime in October 2017, he was diagnosed with amyotrophic lateral sclerosis,
also known as Lou Gehrig’s disease, a family of neurological diseases, currently
incurable. Although everything that the specialists suggested, such as exercises
and a special diet, was followed with the assistance of Patricia, his wife, the
presentation of the signs and his symptoms were unrelenting. As the candle of
life became dimmer, sometime in the spring of 2018, Cristian lost his voice
although he could still read emails. To the inquiry as to whether he wanted
JASB to continue to email him, he replied “si”; his last words to coauthor JASB.

Approximately two weeks before his death, Cristian pointed to the letters of
the alphabet on a tablet held by Patricia and “dictated” the farewell that precedes
the Acknowlegments (below). It took him two days to complete the seemingly
daunting task. Dr. Cristian Orrego died peacefully on December 12, 2018. He is
survived by his widow, Dr. Patricia del Carmen Vasquez, Daniel, a son from a
previous marriage, his parents, siblings, and numerous colleagues who will
always remember him with great love and esteem.

“Me despido repleto de fortunas y con la felicidad de vuestro carifio. Si mi Patricia del Carmen
tiene razon, nos volveremos a encontrar. Un tierno y prolongado abrazo.” - Juan Cristian

I farewell all of you full of fortunes and with the happiness of your affection. If my Patricia del
Carmen is right, we will meet again. A tender and prolonged hug. - Juan Cristian
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