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Introduction 
 

The Center for Radiological Research of Columbia Uni-
versity epitomizes a multidisciplinary approach toward un-
derstanding, at both basic and applied levels, the biological 
consequences of ionizing radiation exposures as they relate 
to human health.  

The Center's staff includes an interdisciplinary mix of 
professional scientists from fields as diverse as molecular 
biology, cell biology, radiation physics, computational phys-
ics, engineering and radiation oncology, performing research 
in experimental biophysics, cellular and microbeam studies, 
molecular and chromatin studies, and physics and biology 
related to both low dose radiation and radiation therapy-
modeling.  

This report summarizes the principal research initiatives 
and academic activities during the past year. There are a 
number of major research initiatives that have borne fruit 
during the past year.  

Evaluations of long-lived chromosomal changes in per-
sonnel exposed to low and/or high LET radiation at Mayak 
Production Association, in Ozersk, Russia, were carried out 
using state-of-the-art FISH technology. High LET (Pu-α 
exposure) led to numerous complex chromosomal inter-
changes (as assessed by multiplex FISH) and to many chro-
mosomal intrachanges (by m-band FISH). This latter cate-
gory was sparse in gamma ray exposed individuals. Such 
changes may provide both dose and radiation specific bio-
markers of past exposure. 

The pursuit of the mechanisms of radiation carcinogene-
sis resulted in the identification of a novel tumor suppressor 
function of the Betaig-H3 gene in radiation induced tumori-
genic human bronchial epithelial cells, as well as in a variety 
of human cancer lines. 

The study of the RAD9 gene has led to the construction 
of knockout mouse cells and whole animals, as well as the 
demonstration that this mammalian gene plays a key role in 
the cellular response to DNA damage, the maintenance of 
genomic integrity, and is essential for proper embryonic 

development.  
During the year we were able to complete studies which 

demonstrate unequivocally that AT heterozygotes are sensi-
tive to radiation. This applies to radiation induced cataracts 
in mice as well as to radiation induced oncogenic transfor-
mation in mouse embryo fibroblasts. 

Some of the most exciting research involved the single 
particle microbeam facility and the “Bystander Effect,” re-
ferring to biological effects in cells not themselves hit by an 
α-particle, but in close proximity to hit cells. The bystander 
effect has been demonstrated for a wide range of biological 
endpoints, including chromosomal aberrations, cell lethality, 
mutation, oncogenic transformation and gene expression. 
Attention now focuses on the mechanism(s) of this impor-
tant effect, and the relative importance of direct cell-cell 
communication versus communication via released cyto-
factors. 

The Center continues to be prolific in terms of producing 
a steady stream of scientific papers to peer-reviewed jour-
nals, including a few in high profile journals. 

Faculty are often involved in organizing national and in-
ternational meetings, and are frequently called upon to serve 
as consultants, reviewers or site visitors by government bod-
ies.  

The teaching activities of the Center include the teaching 
of radiation biology and radiation physics to undergraduates, 
medical students, graduate students in the School of Public 
Health, and residents in Radiation Oncology at Columbia-
Presbyterian Medical Center, as well as a City-wide course 
for residents in Radiology. 

The Center continues to enjoy cordial relations with our 
clinical colleagues in the Department of Radiation Oncol-
ogy. Three residents completed research electives in the 
Laboratory, and laboratory researchers joined clinicians in 
preparing a renewal request for the program in Radiation 
Physics and Biology in the Herbert Irving Comprehensive 
Cancer Centers.                                                         

 

Left to right: Dr. David J. Brenner, Dr. Tom K. Hei and Dr. 
Eric J. Hall at the Center’s annual holiday party.

Dr. Charles R. Geard in his office hard at work. 
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CENTER FOR RADIOLOGICAL RESEARCH 
FACULTY AND STAFF  

 
 
Front row (l-r): Ms. Diana Morrison, Dr. David Brenner, Dr. Howard Lieberman, Ms. Monique Rey, 

Dr. Eric Hall, Ms. Mary Coady, Dr. Charles Geard, Dr. Tom Hei. 
 
2nd row: Dr. Yuxin C. Liu, Mr. Gary Johnson, Dr. Su-Xian Liu, Ms. Alison Groome, Mrs. Cui-Xia 

Kuan, Dr. Peng He, Ms. Heidy Hernandez, Ms. Xiaojian Wang, Ms. Marni Hall, Dr. Aiping Zhu, Dr. 
Gloria Calaf, Ms. Gloria Jenkins-Baker, Dr. Catherine Mitchell,  Dr. Alan Bigelow,  Ms. Annerys 
Rodriguez, Mr. Kurt Michel. 

 
3rd row: Mr. Carl Elliston,  Dr. Yuxin Yin, Dr. Haiying Hang, Mr. Robert Archigian, Dr. Debasish Roy, 

Mr. Ronald Baker, Dr. Stephen Mitchell, Mr. David Cuniberti, Dr. Chang-Qing Piao,  Dr. Jianli 
Wang, Dr. Fu-ru Zhan, Dr. Adayabalam Balajee. 

 
Back row: Mr. Moshe Friedman, Dr. Lubomir Smilenov, Dr. Rudranath Persaud, Dr. Brian Ponnaiya, 

Mr. Stephen Marino, Mr. Kevin Hopkins, Mr. Gregory Ross, Dr. Gerhard Randers-Pehrson, Dr. 
Oleg Belyakov, Dr. Yong-Liang Zhao, Dr. Hongning Zhou. 

 
 



CENTER FOR RADIOLOGICAL RESEARCH • ANNUAL REPORT 2002 

 6

  

CENTER FOR RADIOLOGICAL RESEARCH 
FACULTY AND STAFF 

 
FACULTY 
 
 ERIC J. HALL, D.Phil., D.Sc., FACR, FRCR, Higgins 

Professor of Radiation Biophysics, Professor of 
Radiology and Radiation Oncology, Chairman of 
Joint Radiation Safety Committee − CRR Director 

 CHARLES R. GEARD, Ph.D., Professor of Clinical 
Radiation Oncology − CRR Associate Director 

 DAVID J. BRENNER, Ph.D., D.Sc., Professor of 
Radiation Oncology and Public Health (Environ-
mental Health Science) − RARAF Director 

 TOM K. HEI, Ph.D., Professor of Radiation Oncology 
and Public Health (Environmental Health Science) 

 HOWARD B. LIEBERMAN, Ph.D., Professor of 
Radiation Oncology  

 HAIYING HANG, Ph.D., Assistant Professor of 
Radiation Oncology 

 YUXIN YIN, M.D., Ph.D., Assistant Professor of 
Radiation Oncology 

 
RESEARCH STAFF 
 
 GERHARD RANDERS-PEHRSON, Ph.D., Research 

Scientist 

 ADAYABALAM BALAJEE, Ph.D., Associate 
Research Scientist  

 ALAN BIGELOW, Ph.D., Associate Research 
Scientist  

 GLORIA CALAF, Ph.D., Associate Research Scientist 

 BRIAN PONNAIYA, Ph.D., Associate Research 
Scientist 

 LUBOMIR SMILENOV, Ph.D., Associate Research 
Scientist 

 YONG-LIANG ZHAO, Ph.D., Associate Research 
Scientist 

 HONGNING ZHOU, M.D., Associate Research 
Scientist 

 KEVIN HOPKINS, M.S., Senior Staff Associate  

 STEPHEN A. MARINO, M.S., Senior Staff Associate 

 CHANG-QING PIAO, M.D., Senior Staff Associate  

 CARL ELLISTON, M.S., Staff Associate 

 SU-XIAN LIU, M.D., Staff Associate 

 AIPING ZHU, M.D., Staff Associate 

POST-DOCTORAL FELLOWS 
 
 OLEG BELYAKOV, Ph.D., Post-Doctoral Research 

Scientist  
 PENG HE, Ph.D., Post-Doctoral Research Scientist  
 YUXIN C. LIU, Ph.D., Post-Doctoral Research 

Scientist 
 CATHERINE R. MITCHELL, Ph.D., Post-Doctoral 

Research Scientist 
 STEPHEN A. MITCHELL, Ph.D., Post-Doctoral 

Research Scientist 
 RUDRANATH (Ravi) PERSAUD, Ph.D., Post-

Doctoral Research Scientist 
 DEBASISH ROY, Ph.D., Post-Doctoral Research 

Scientist 
 JIANLI WANG, Ph.D., Post-Doctoral Research 

Scientist 
 FU-RU ZHAN, Ph.D., Post-Doctoral Research 

Scientist 
 
PRE-DOCTORAL FELLOWS 
 
 MARNI HALL, M.S., Staff Associate 

 
DESIGN AND INSTRUMENT SHOP 
 
 GARY W. JOHNSON, A.A.S., Senior Staff Associate 

− Design & Instrument Shop Director 
 DAVID CUNIBERTI, B.A., Instrument Maker 
 ROBERT ARCHIGIAN, Instrument Maker  
 
TECHNICAL STAFF 
 
 GLORIA JENKINS-BAKER, B.A., Research Worker 
 XIAOJIAN WANG, M.S., Research Worker  
 RONALD BAKER, B.S., Sr. Technician 
 CUI-XIA KUAN, Technical Assistant 
 
ADMINISTRATIVE AND SECRETARIAL STAFF 
 
 MONIQUE REY, B.A., Center Administrator  
 MARY COADY, Administrative Coordinator 
 MOSHE FRIEDMAN, B.A., Administrative Assistant 
 HEIDY HERNANDEZ, Jr. Accountant 
 DIANA MORRISON, Administrative Assistant 
 ANNERYS RODRIGUEZ, Clerk Typist 



CENTER FOR RADIOLOGICAL RESEARCH • ANNUAL REPORT 2002 

 7

Center for Radiological Research Staff News 
 
Dr. Eric Hall is currently President of the International 

Association of Radiation Research. He continues to serve as 
Senior Biology Editor of the International Journal of Radia-
tion Oncology, Biology, Physics. 

Dr. Hall has been awarded a renewal of the RSNA World 
Wide Web-Based Educational Program Grant from the Ra-
diological Society of North America Research and Educa-
tion. This grant is designed to provide an opportunity for 
scientists and physicians in the radiological sciences to de-
velop educational materials specifically for widespread dis-
tribution via the Internet. The subject of Dr. Hall’s project is 
“Web-Based Educational Program for Diagnostic and Inter-
ventional Radiologists: Radiobiology, Radiation Protection, 
and Risks vs. Benefits” (see p. 63 of this report for details). 

Dr. Hall gave the Neuhauser Memorial Lecture spon-
sored by the Society of Pediatric Radiology and was elected 
a Fellow of that organization. 

Drs. Hall and Brenner are both Councilors of the Na-
tional Council on Radiological Protection. Dr. Brenner 
serves on NCRP Committee 12, on the use of ionizing radia-
tions to combat terrorism. Dr. Brenner gave the Jean Ray 
Memorial Lecture to the Canadian Society of Radiation 
Therapists. 

Dr. Howard B. Lieberman was promoted to Professor of 
Radiation Oncology.  Dr. Lieberman still serves as a Mem-
ber of the Scientific Advisory Panel of the Israel Cancer 
Research Fund, a private organization that supports bio-
medical research related to cancer. He is also a member of 
the basic and preclinical Subcommittee C of the NCI Initial 
Review Group.  

Dr. Tom K. Hei has been appointed External Examiner at 
the University of Hong Kong where he will evaluate gradu-
ate and undergraduate training programs for the next three 
academic years. He continues to serve as adjunct professor 
and doctorate student mentor at the Chinese Academy of 
Sciences, Beijing, China. 

Miss Hitomi Yoshida, a third year medical student from 

the Okayama Medical University spent three months in Dr. 
Hei’s laboratory studying differentially expressed genes in 
breast cancer cells as part of a physician-scientist training 
program.   

Dr. Tom Hei and his colleague, Dr. Yong-Liang Zhao, 
have been awarded a provisional patent by the US patent 
office for the tumor suppressor function of the Betaig-H3 
gene, first identified in their pursuit of the mechanism of 
radiation induced cancer. 

Dr. Tom Hei was the keynote speaker at the twelfth 
meeting of the American Association of Radon Scientists 
and Technologists in Reno, NV. 

The year 2002 was a year of solid achievements and pro-
ductivity.  Half-way through the cycle of our major funding 
(the Program Project grant and the P41 grant in support of 
RARAF), we were able to concentrate on research unen-
cumbered by the preparation of major grant proposals or 
site-visits. 

Center staff changes included:  
• Dr. Tej K. Pandita moved his Laboratory to Wash-

ington University, St. Louis, MO. 
• Dr. Prakash Hande left the Center to take a position 

with the Faculty of Medicine at the National Univer-
sity of Signapore. 

• Dr. Alexander Dymnikov, who was here as a visiting 
scientist, left the Center to take a position with the 
Louisiana Accelerator Center, University of Louisi-
ana at Lafayette, Lafayette, LA. 

• Drs. Alan Bigelow and Hongning Zhou were pro-
moted to Associate Research Scientists.  

• The Center has several new Post-Doctoral Fellows, 
Drs. Oleg Belyakov, Peng He, Catherine Mitchell, 
Stephen Mitchell, Rudranath Persaud, Jian Li Wang, 
and Fu-Ru Zhan, and one new Pre-Doctoral Fellow, 
Marni Hall.                                                               

 

Dr. Yong-Liang Zhao, who together with Dr. Tom Hei, was 
awarded a provisional patent by the US patent office for the 
tumor suppressor function of the Betaig-H3 gene. 

Dr. Howard B. Lieberman (left), with members of his re-
search group, Mr. Kevin Hopkins, Ms. Xiaojian Wang, Dr. 
Aiping Zhu, and Dr. Haiying Hang. 



CENTER FOR RADIOLOGICAL RESEARCH • ANNUAL REPORT 2002 

 8

The Columbia Colloquium and Laboratory Seminars 
 
At approximately one month intervals during the aca-

demic year the Center for Radiological Research is pleased 
to welcome accomplished specialists from around the world 
to present formal seminars and/or spend time discussing 
ongoing research. These seminars are attended by Center 
and RARAF professional staff, senior technical staff and 
graduate students, as well as doctors and scientists from 
other departments of the College of Physicians & Surgeons 
interested in collaborative research. Attention has focused on 
recent findings and future plans, with special emphasis on 
the interdisciplinary nature of our research effort.  

Dr. Howard Lieberman organized these sessions and 
scheduled the speakers from 1999 through 2001. Presently 
Dr. Yuxin Yin has taken over these responsibilities.  

During 2002 the speakers included Drs.: 
• Sally A. Amundson, National Institutes of Health, 

Bethesda, MD 
• Marina Cholewa, GSI, Darmstadt, Germany 
• P. Uma Devi, Jawaharlal Nehru Cancer Hospital, 

Bhopal, India 

• Guy Garty, Weizmann Institute, Rehovot, Israel 
• Kirk T. Kitchin, Environmental Carcinogenesis Divi-

sion, U.S. Environmental Protection Agency, Re-
search Triangle Park, NC 

• Arthur Ko, Department of Radiation Oncology, Co-
lumbia University, N.Y., NY 

• Kenshi Komatsu, Department of Genome Repair Dy-
namics, Kyoto University, Japan 

• Qamar Rahman, Industrial Toxicology Research 
Center, Lucknow, India 

• Elaine Ron, Radiation Epidemiology Branch, Na-
tional Institutes of Health, Bethesda, MD 

• Giuseppe Schettino, Gray Cancer Institute, North-
wood, Middlesex UK 

• Susan Smith, Skirball Institute of Biomolecular 
Medicine, New York University School of Medicine, 
N.Y., NY 

• Guillermo E. Taccioli, Department of Microbiology, 
Boston University, Boston, MA                                

 
 
 

Dr. Yuxin Yin with Dr. Elaine Ron, who spent three months at the Center as a visiting scientist 
and gave a Colloquium presentation. Dr. Ron is Chief of the Radiation Epidemiology Branch of the 
National Institutes of Health, Bethesda, MD, and an Adjunct Professor of Radiation Oncology at 
Columbia University. Dr. Eric Hall appears in the center of the picture in the background. 




