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NOTICE

This report was prepared as an account of work sponsored by the United States
Goverment. Neither the United States nor the Department of Energy, nor any of
their employees, nor any of their contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product or process disclosed or represents that its use would not infringe
privately-owned rights.
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Meeting Reports

Second International Workshop
on Chromosome 3

he Second International Workshop on reaction-based allele assays were reported A more detailed
Human Chromosome 3, sponsored by the by several groups, including those of Drab- report o/' resources

DOE Human Genome Program, the NIH Na- kin, Rabbitts, and Naylor. and mapping inl'orma-
tionalCenter for Human Genome Research, tion presentedat the
and the Eleanor Roosevelt Institute, was held Several genetic linkage maps with various workshop will be pub-
April 4-5 in Denver, Colorado. With 43 parti- degrees of coverage were described. "The lished in Cytogenetics

linkage map reported by Yamakawa con- and Cell Genetics.
cipants representing 8 nations, the workshop tained 41 continuously linked markers andfocused on whole-chromosome resources
including probes, polymorphic markers, extended for a sex-averaged distance of
hybrids, yeast artificial chromosomes (YACs), 314 cM. Margaret Pericak-Vance (Duke Uni-
and genes, and on efforts in genetic linkage versity Medical Center) and Jonathan Haines
and region-specific physical mapping. Two (Massachusetts General Hospital) described
major workshop goals were to identify sets of a 43-1oci map that extended 156 cM in
common reference DNA markers and males and 203 cM in females. Kalman Tory

[NCI-Frederick Cancer Research Facility
somatic cell hybrids. (FCRF)] reported on a map that included
Whole-Chromosome Resources 26 3p loci covering a sex-averaged distance
Cloned DNA markers were described by ct 130 cM. Vince Stanton (Massachusetts
David Smith (Wayne State University), Harry Institute of Technology) described the use
Drabkin (University of Colorado Health of denaturing gradient gel electrophoresis
Science Center, Denver), Eugene Zabarovsky
(Karolinska Institute, Stockholm, and Engel-
hart Institute of Molecular Biology, Moscow), Chromosome 5 Update
Lakshmi Atchison (Fox Chase Cancer Cen-
ter), and Kazuhiro Yamakawa (Cancer In- Colon Cancer Gene Discovered
stitute, Tokyo). The total number of clones
isolated in their respective laboratories ex- New Diagnostic TestPossible
ceeds 12,000, of which about 1400 have Investigators have found the gene responsible for familial
been regionally localized. I adenomatous polyposis (FAP), an inherited form of colon can-

Localization of DNA markers by fluorescence c_r. The gene, called APC for adenomatous polyposis coli, is
in situ hybridization analysis was reported by believed to act as a tumor suppressor. However, individuals who
Yamakawa, William Modi (PRI/Dyncorp), and inherit a damaged version of the gene may develop hundreds of
Pamela Rabbitts (Medical Research Council, thousands of tiny colon polyps that very often become malignant

before the person reaches the age of 30. About 1 in 5000 people
Cambridge, U.K.). suffer from FAP.
Somatic cell hybrids useful for localizing DNA
markers or isolating specific chromosomal "This is a gene discovery that can have direct impact for the
regions were reported by Drabkin, Atchison, patient. Early diagnosis and removal of polyps can prevent colon
Susan Naylor (University of Texas Health cancer," said investigator Raymond White, whose group reported
Science Center, San Antonio), and Tom its findings in the August 9 issue of Cell. Similar results were
Clover (University of Michigan, Ann Arbor). reported in the August 9 issue of Science by Bert Vogelstein of

Johns Hopkins University and Yusake Nakamura of the Cancer
Isolation of YAC clones specific for chro- Institute in Tokyo. Nakamura contributed to earlier polyposis
mosome 3 was report_J by Mike Mendez research in White's laboratory at the University of Utah. The work
(Eleanor Roosevelt Institute). Phyllis was funded in part by the NIH National Center For Human
McAIpine (University of Manitoba, Winnipeg) Genome Research.
described a chromosome 3-specific YAC

Discovery of the polyposis gene not only allows early detection
library, of colon tumors but has enabled the development of a simple
Manfred Zorn (Lawrence Berkeley Labora- blood test to identify family members who have inherited the
tory) demonstrated the Chromosome Infor- mutant gene. Affected individuals can be watched closely, and
mation System, v,t_ich is computer software intervention may become possible at an earlier stage of the disease.
for entering and storing mapping data.

Colorectal cancer is second only to lung cancer as a cause of
Genetic Linkage Maps death by malignancy. Over 150,000 people will contract the dis-
Polymorphic loci including C-A repeat ease this year, and over 60,000 will die of it. At least 20% of these
_lones and primer sets for polymerase chain cases, perhaps many more, are attributed to genetic causes. <>
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First International Chromosome 4 Conference

A 2-day conference incorporating three Richard Myers (University of For complete proceedings
meetings on the genetic and physical California, San Francisco of the conference, contact

maps of human chromosome 4 was held {USCF})].
June 22-23 in Philadelphia. Some 25 par- • Jeffrey C. Murray
ticipants from 5 countries attended the con- Discussions included human Department of Pediatrics
ference, which was sponsored by the chromosome 4 mapping resources Division of Medical Genetics
Centre d'Etude du Polymorphisme Humain now being developed and made University of Iowa
(CEPH), NIH, and the Fox Chase Cancer available both by individual inves.. Iowa City, IA 52242
Center. tigators and through the human 319/356.2674Fax: 319/356-3347

genome center headed by Myers
The CEPH consortium group developing at USCE These resources will help For information on the next
the genetic linkage ma_, of chromosome 4 to generate high-resolution maps of chromosome 4 workshop,
discussed marker inclusion, map develop- regions near identified chromo- contact
ment, significance criteria, and checks for some 4 genes and to develop chro- • Gert-Jan Van Ommen
genotyping errors. From CEPH data, Ken mosome 4 maps (radiation, genetic, Leiden University
Buetow (Fox Chase Cancer Center) gener- and clone-based) not based solely Netherlands
ated a preliminary 33-point multilocus map on genes and genetic disorders. (Int.) 31/71-276075
that encompassed ali of chromosome 4 at
an average resolution of about 8 cM. Participants discussed organiza-tion of futureworkshops around GDB.

The second chromosome 4 conference
will be held June 13-14, 1992, inLeiden,

Preliminary 33-point map generated Netherlands. <>

with average resolution of 8 cM. Reported by Jeffrey C. Murray
University of Iowa

The facioscapulohumeral muscular dys-
trophy consortium discussed recent data
pooling for linkage analysis of this disor-
der, which has been mapped to 4q35-4qter.

In the plenary meeting, Peter Pearson
(Johns Hopkins University) gave an over-
view of consensus vs component maps;
he made the Genome Data Base (GDB) Biotechnology Resource Lists Researcher
available to investigators during the con- Information
ference. A number of individual presenta- Biotechnology Research Faculty Profile, a new database of up-to-date
tions described chromosome 4 genetic information on more than 4300 U.S. biotechnology researchers, was
and physical maps and specific loci or compiled from a survey conducted this year by the North Carolina
genes: Biotechnology Center, a nonprofit corporation funded by the N.C.

General Assembly. [For survey announcement, see HGN 2(6), 6
• mouse homologies and human DNA (March 1991)1.variants associated with the c-kit

oncogene and pigmentary abnor- The database, which can be purchased on computer disks, coyitains
malities [Maia Bucan (University of respondents' contact information, institutional affiliation, and area
Pennsylvania) and Richard Spritz of scientific interest; it also includes their laboratory's research tech-
(University of Wisconsin)]; nique expertise, organisms most frequently used, funding sources,and biotechnology research being conducted. The data are available

• evolution of the glycophorin gene in printed form as the Biotechnology Research Directory: 4000 Faculty
family and an extensive physical map Profiles.

based on cosmid walking [Shinichi The database and directory are expected to have a wide variety of
Kudo (La Jolla Cancer Research uses, especially in technology transfer or in interactions between
Foundation)]; and industry and researchers. Sales proceeds will be used to support infor-

• identification of cDNAs in the 4p16.3 mation collection on an annual basis; future editions will include
region [Olaf Riess (Universityof British researchers at federal laboratories and private research institutions.

Columbia), Leon Carlock (Wayne State • Disks, $1200; printed directory, $125. Database and directory
University), Gert-dan Van Ommen information: Biotechnology Information Division; North Carolina
(Leiden University, Netherlands), and Biotechnology Center; P.O. Box 13547; Research Triangle Park,

NC 17709; 919/541-9366.0
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Abstract

The need for a chromosome 3 workshop became acute because of the large
expansion of markers on chromosome 3. At HGM9 there were 47 genes and 29 DNA
markers on chromosome 3, whereas at HGM10 there were 59 genes and 114 DNA
markers. However, at least 1500 unreported markers are in various stages of
publication. Therefore, the objective of the Second Interantional Workshop on
Chromosome 3 was to develop physical, genetic linkage, and radiation maps for
chromosome 3 by bringing together the laboratories working on this chromosome.
Since most of the work on chromosome 3 appeared to be directed towards the short
arm of the chromosome, it was also hoped that interest could be generated in
developing markers for the long arm.

Final Repo_

The Second Workshop on Human Chromosome 3 was held on April 4-5, 1991
at Denver, Colorado. There were 43 participants representing 8 nations. The
workshop participants reviewed the current state of the chromosome 3 map, both
physical and genetic, and prepared lists of markers and cell lines to be made
commonly available. These markers and cell lines should be incorporated into the
mapping efforts of diverse groups to permit the integration of data and development
of consensus maps at future workshops. Region specific efforts were described for
sections of the chromosome harboring genes thought to be involved in certain diseases
including Von Hippel-Lindau disease, 3p- syndrome, lung cancer and renal cancer.
A full report of the workshop was published in Cytogenetics and Cell Genetics
(57:p161-166, 1991) and a copy is enclosed. The Third workshop was proposed for
Boston, MA to be held in March 1992. However, aiter this decision was made, much
further discussion took place by letter. This led ultimately to a second vote by the
participants to decide a location. Tokyo was chosen with Yusuke Nakamura as host.
The difficulties experienced in deciding the next workshop location should hopefully
not recur given the new guidelines developed by HUGO for the single chromosome
workshops. Enclosed with this report is a copy of the published workshop report, an
agenda, a list of participants and the collection of abstracts submitted for the
workshop.
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AGENDA

!NTERNATIQNAL _HROMQ$OME 3 WORKSHQP
April 4-5, 1991

Brown Palace Hotel
Denver, Colorado

' Thursday - April 4. 199

1

" DNA PROBES. GENES. YACS. HYB]IIDS. PHYSI(_AL MAPPING
,1

'1

J 2:00 - 2:10p Introduction

:lI 2' 10 - 2:3013 David Smith

!! 2:30-2:50p Harry Drabkin
,:!

1 2:50 - 3:10p Eugene Zabarovsky

i 3:10 - 3:30p Lakshmi Atchison

1

3:30- 3:45p BREAK

3:45 - 4:05p Kazuhiro Yamakawa

4:05 - 4:25p Mike Mendez

4:25 - 4:45p Pamela Rabbitts

4:45 - 5:05p Phyllis McAlpine

INFORMATICS

5:05 - 5:3013 Manfred Zorn

5:30 - 6:00p Discussion Harry Drabkin/Carol Jones
Moderators

Somatic Cell hybrids for distribution, identification and mechanism of distribution,
etC.

7:00p Bus to Mr. Cooper's house for dinner (Casual attire)



Friday.- Aoril 5. 1991

C_t;NETICLINKAGE MAPS - GE4NERAL

8:30- 8:50a Susan Naylor

8:50- 9:10a Kalman Tory

9"10- 9:30a Margaret Pericak-Vance/Jonathan Haines

9:30- 9:50a Kazuhiro Yamakawa

9:50- 10:10a Vince Stanton

10:10 - 10:30a BREAK

REGION SPECIFIC EFFORTS/DISEASE LOCI/FAM!L._YRESOURCES

3p24-pter

10:30- 10:50a EarnonnMaher

10:50 - 11"10a Berton Zbar/WiUiam Modi

11"10 - 11:30a Bernd Seizinger

11"35 - 1:0013 LUNCH

3p13-p23

1'00- l:20p Kazuhiro Yarnakawa

1:20- l:40p Charles Buys

1:40- 2:00p Bob Gemmill/Harry Drabkin

2:00 - 2:20p Gyula Kovae,s

2:20- 2:3131) BREAK

2:30- 2:45p David Smith

2:45- 3:45p General Discussion on Reference Markers, YAC Screening
(Slides/Overheadsencouraged)

3:45 - Draft SummaryStatement for Workshop Report
Additional talks not listed above



INTERNATIONAL CHROMOSOME 3 WORKSHOP ATTENDEES

• ' APRIL 4-5, 1991

Hiroyuki Aburatani, M.D., Ph.D.

Massachusetts Institute of Technology
Center for Research, E17-536
40 Ames Street

Cambridge MA 02139

617-253-0261/3013
617-253-5202 FAX

Lakshmi Atchison, Ph.D.
Associate Professor

Biology Department
Chestnut Hill College

Philadelphia PA 19118-2695
215-248-7000

215-248-7155

Walter Bardenheuer, Ph.D.
Hufelandstrasse 55

University of Essen Medical School
4300 Essen 1

West Germany
49-201-723-2017

49-201-723-4694 FAX

Dr. Ferenc Boldog

Department of Pathology and Microbiology

University of Nebraska Medical Center
600 North 42nd Street

Omaha NE 68198-3135
402-559-6732

402-559-6018 FAX

Dorothy Buchhagen, Ph.D.

NCI-Navy Medical Oncology Branch

Building 8, Room 5101
8901 Rockville Pike

Bethesda MD 20814

301-496-0901

301-496-0047 FAX

Dr. Charles H.C.M. Buys
Professor of Human Genetics

Departmen_ of Medical Genetics
University of Groningen

Antonius Deusinglaan 4

9713 AW Groningen
The Netherlands

31-50632925

31-50632947 FAX
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, Ben Carritt, Ph.D.
' MRC Human Biochemical Genetics Unit

The Galton Laboratory
Wolfson House

'4 Stephenson Way,
London NWl 2HE

England

44-71-387-7050, X5030
44-71-387-3496 FAX

Nandini Ghosh-Choudhury, Ph.D.

Department of Cellular and Structural Biology
The University of Texas

Health Science Cent6r at San Antonio

7703 Floyd Curl Drive
San Antonio TX 78284-7762

512-567-3837

512-567-6781 FAX

Robert M. Cook, Ph.D.
Research Box 151

Veterans Administration Medical Center

1055 Clarmont Street

Denver CO 80220

303-399-2869

303-393-4639 FAX

Maria Daly, Ph.D.

Department of Cellular and Structural Biology
The University of Texas

Health Science Center at San Antonio

7703 Floyd Curl Drive
San Antonio TX 78284-7762

512-567-3837

512-567-6781 FAX

Hans-Jochen Decker, M.D.

Molecular Neuro-Oncology Laboratory

Massachusetts General Hospital
460 Fruit Street

Boston MA 02114

617-726-5510

617-726-5079 FAX

(Beginning December 1, 1991)

Department Hematology/Oncology
Medizinische Klinik d_r

Johannes Gutenberg Universitat

Langenbeck Str. 1
D-6500 Mainz

Germany
011-49-6131-17-7281-1

011-49-6131-17-7252 FAX
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. Harry Drabkin, M.D.
• Division of Medical Oncology

University of Colorado Medical Center
4200 East 9th Avenue

Denver CO 80262

303-270-8801

303-270-8825 FAX

Paul Erickson, Ph.D.

Division of Medical Oncology

University of Colorado Medical Center
4200 East 9rh Avenue, BI71

Denver CO 80262

303-270-4759

Rikard Erlandsson, Ph.D.

Department of Tumor Biology
Karolinska Instituter

Box 60 400

S-lO40l

Stockholm SWEDEN

46-8-728-6736

46-8-33-0498 FAX

Jizong Gao, Ph.D.
Division of Medical Oncology

University of Colorado Medical Center
4200 East 9th Avenue, BI71
Denver CO 80262

303-270-4759

Katheleen Gardiner, Ph.D.
Institute Fellow

Eleanor Roosevelt Institute for Cancer Research

1899 Gaylord Street
Denver CO 80206

303-333-4515

303-333-8423 FAX

Robert Gemmill, Ph.Do

Institute Fellow

Eleanor Roosevelt Institute for Cancer Research

1899 Gaylord Street
Denver CO 80206

303-333-4515

303-333-8423 FAX

Thomas W. Glover, Ph.D.
Associate Professor _f Pediatrics

and of Human Genetics

Department of Human Genetics
4708 Medical School II, Box 0 18

University of Michigan
Ann Arbor MI 48109

313-763-6169

313-763-3784 FAX
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Jonathan L. Haines, Ph.D.

• Molecular Neurogenetics Laboratory

Building 149, 6rh Floor

Massachusetts General Hospital
13rh Street

Charlestown MA 02129

617-726-5725

617-726-5735 FAX

Carol Jones, Ph.D.
Senior Fellow

Eleanor Roosevelt Institute

1899 Gaylord Street
Denver CO 80206

303-333-4515

303-333-8423 FAX

i Elke Jordan, Ph.D.

Deputy Director
National Center for Human Genome Research

i National Institutes of Health
9000 Rockville Pike

I Building 38A, Room 605
Bethesda MD 20892
301-496-0844

301-402-0837 FAX

Fa-Ten Kao, Ph.D.
Senior Fellow

Eleanor Roosevelt Institute for Cancer Research

1899 Gaylord Street
Denver CO 80206

303-333-4515

303-333-8423 FAX

Sabine Klauck, Ph.D.

Molecular Neuro-Oncology Laboratory

Massachusetts General Hospital
460 Fruit Street

Boston MA 02114
617-726-5510

617-726-5079 FAX

Gyula Kovacm, M.D., Ph.D.
National Cancer Institute-FCRDC

PRI

PO Box B

Building 560, Room 31-76
Frederick MI) 21701-1013

301-846-5471

301-846-5126 FAX
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' Suzanna Lewis, Ph.D.
• ' Human Genome Computing

Human Genome Center

Lawrence Berkeley Laboratory
.Mai_stop CSRD 50B-3238
1 Cyclotron Road
Berkeley CA 94720
415-486-5041
415-486-6363 FAX

Eamonn R. Maher, M.D., MRCP
Clinical Lecturer and Senior Registrar in Medical Genetics
Department of Pathology
University of Cambridge
Tennis Court Road

Cambridge CB2 1QP
United Kingdom
44-223-217027/216446
44-223-217812 FAX

Phyllis J. McAlpine, Ph.D.
Department of Human Genetics
University of Manitoba
770 Bannatyne Avenue
Winnipeg, Manitoba
Canada R3E OW3
204-788-6393
204-786-8712 FAX

York E. Miller, M.D.
Research Box 151
Veterans Administration Medical Center
1055 Clarmont Street
Denver CO 80220
303-399-2869
303-393-4639 FAX

William S. Modi, Ph.D.
Biological Carcinogenesis and Development Program
Program Resources Inc./Dyncorp
National Cancer Institute

Building 560, Room 12-71
Frederick Cancer Research and Development Center
Frederick MD 21701
301-846-1299
301-846-1909 FAX

Susan L. Naylor, Ph.D.
Professor

Cellular and Structural Biolgoy
The University of Texas Health

Science Center at San Antonio

7703 Floyd Curl Drive
San Antonio TX 78284-7762
512-567-3842
512-567-6781 FAX



" David Patterson, Ph. D.
• ' President and Senior Fellow

Eleanor Roosevelt Institute for Cancer Research
1899 Gaylord Street
Denver CO 80206
303-333-4515
303-333-8423 FAX

Dr. Pamela H. Rabbitts

MRC Clinical Oncology & Radiotherapeutics Unit
Medical Research Council Centre
Hills Road

Cambridge CB2 2QH
UNITED KINGDOM
44-223-248-011

i! 44-223-2 3-ss6FAX
._i Bernd R. Seizinger, M.D.

Massachusetts General Hospital
I_ Harvard Medical School
i_ Molecular Neuro-Oncology Laboratory

MGH Warren Building, Room 452
460 Fruit Street

_i Boston MA 02114
617-726-5510

:} 617-726-5079 FAX
1

David I. Smith, Ph.D.

1 Associate Professor
Molecular Biology & Genetics
Wayne State University
3136 Scott Hall
540 East Canfield
Detroit MI 48201
313-577-6968
313-577-5218 FAX

Vince Stanton, M.D.
Massachusetts Institute of Technology
Center for Cancer Research, Room E17-536
77 Massachusetts Avenue
Cambridge MA 02139
617-253-3015/3013
617-253-5202 FAX

Janos Sumegl, M.D., Ph. D.
UniversitT of Nebraska Medical

Center

Department o£ Pathology and
Microbiology

42nd And Dewey Avenue
Omaha NE 68105-1065
402-559-8135
402-559-6018 FAX
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Kalman Tory, M.D.
• " National Cancer Institute-FCRDC

Laboratory of Immunobiology
Building 560, Room 12-34
,Frederick MD 21701
301-846-1288
301-846-6185 FAX

Margaret A. Pericak-Vance, Ph.D.
Division of Neurology
Box 2900

Duke University Medical Center
Durham NC 27710
919-684-6274
919-684-6514 FAX

Jean M. Whaley, D.Sc.
Molecular Neuro-Oncology Laboratory
Massachusetts General Hospital
460 Fruit Street
Boston MA 02114
617-726-5510
617-726-5079 F_X

Kazuhiro Yamakawa, Ph.D.
Japanese Foundation for Cancer Research
1-37-1

Department of Biochemistry
Kami-Ikebukuro, Toshima-ku
Tokyo 170, Japan
81-3-3918-0342
81-3-3918-0167 FAX

Eugene R. Zabarovsky, Ph.D.
Department of Tumor Biology
Karolinska Instituter
Box 60 400
S-I04 Ol
Stockholm SWEDEN
46-8-728-6736
46-8-33-0498 FAX

Berton Zbar, M.D.
Laboratury of Immunobiology
Building 560, Room 12-71
National Cancer Institute-FCRF
Frederick MD 21701
301-846-1288
301-846-6185 FAX

Manfred D. Zorn, Ph.D.
Human Genome Computing
Human Genome Center

Lawrence Berkeley Laboratory
Mailstop CSRD 50B-3238
1 Cyclotron Road
Berkeley CA 94720
415-486-5041
415-486-6363 FAX
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C_[ARACTERIZATION OF HUM_ CHROMOSOMAL BAND 3P21 AND THE
SEARCH FOR GENES
D.I. Smith, W. Golembieski, S. Smith, V. Shridhar, D.
Ginzinger, F. Recchia, R. Billotto, K. Merchant, N.
Phillips, Harry Drabkin, and O.J. Miller. Department of
Molecular Biology and Genetics, Wayne State University,
School of Medicine, Detroit, Michigan, and University of
Colorado Health Sciences Center, Denver, Colorado

Specific rearrangements involving chromosome 3p have
been described for several malignant disorders, most notably
for small-cell lung cancer and renal carcinoma. Deletion of
DNA sequences within chromosomal region 3p21 has been found
in all major types of lung cancer and many renal cell
carciomas examined. This evidence suggests that at least one
tumor suppressor gene must reside within 3p21. Our total
resource of chromosome 3-specific recombinants now numbers
greater than 7,000. Included within this are 5,700 cosmids,
1,000 lambda clones, 243 Notl boundary clones, and 131

5 small-insert flow sorted clones. We localized 1,048 (15%) of
the clones and now have approximately 128 clones
representing 3.4 Mb of sequences from within 3p21. We are
currently performing cosmid based walking from multiple
start-points within this region to increase our
representation of 3p21 sequences. In conjunction with
physical mapping strategies, we have also concentrate_
efforts on identifying large numbers of genes from this
region which could subsequently be tested as tumor
suppressor gene candidates. Several different strategies
have been employed to identify gene sequences present in the
recombinants localized to this region; screening
recombinants for HTF islands, testing fragments derived from
the recombinants for evolutionary sequence conservation, and
several additional strategies are currently being tested.
Fragments derived from many of the 3p21 gene candidate
recombinants were then hybridized to Northern's and those
which hybridized to transcripts were used to screen cDNA
libraries. We have already isolated and partialy sequenced
four new 3p21 genes. One of the cosmids was found to contain
all o£ the gene corresponding to DNF15S2 (D3S48E) and this
gene was 92% homologous to rat acyl peptide hydrolase.
Detailed characterization of a sub-region of 3p21 (3p21.1)

has show1%that this region is extremely gene rich. For
example, we have isolated a total of 250 kB from an 800 kB
region between AC¥-I and cA199 and there are at least 5
genes present within the cloned DNA. We have narrowed down
the 3;6 translocation breakpoint to a 500 bp region within
one of our gene candidate cosmids and are currently
sequencing the 500 bp as well as searching for all genes
within 200 kB of this breakpoint. All the genes isolated
from this region are also being tested at both the DNA and
RNA levels to determine if any alterations of these genes
can be detected in small cell lung and renal carcinomas as
well as a variety of other tumors.
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, A new strategy for mapping of the human
genome based on novel vectors and

procedures for constructing linking and
jumping libraries.

EugeneR. Zab_ow_I,2,Fta_m,Boldogl,4,RikardF.rlanduonI,Vla4imirL KashubaI,
g=tdoL.Alllkm=ts_,O_staWlntmrg1,OlgtV.Tuma2,MalikK.Nurbckov2,Zoltan
Marcsec_,_ Yu.GrigorievL2, EricI. Stanbddge3,I._ L Kis_lev2, .li.nosSume_I,¢ and
GeorgeKleinI.

1. Depw'tmentof TumorBtolo_ KamiimkaI__, Box 60400.S.10401, Swcldmlm, Sweden;

2 . Engeihavdtlmrimteof Mol_tdar Biolo_ Aea4, Sd, USSR,Vavilovstr. 32, Mo,¢o_
11798_.USSK"_ . _ of M'F_obiolouand M_ G_ Ca_vnia Coitcgeof
Mak.U_ /m.u_ Ca 927_ZVg4,""- _ of_ =td M__W u_m,e

New vet'mr=forcomtructimtof repttteattttve genelibntrle8_ beendeflg_d. The vector=

cia be mbdivided eider t_otdt_ to theirpropertiu or ¢omtd_z_ the purpotefor which

the7were made (¢:eationof senotd¢, jumpia&_ or eDNA ltbmdet).The foLlowia$m=w

vtztonwtm __acusd and_ retMarlamb6tpha_ (Sl_,SX&SKll,tc.),

p_ (SK2, SK2A), hyp__ p_M_ withtlm _.region of phage lambda

(MCIIgMC19),dlphmaidJ(LI.vectotzwieAcanmttstata pLumldmadbeptckagedin

la=lxtatad M_ p_ partt_). The6tp_ am.iOte:_le oflyricgrowth(SKlS)

or ¢ompetetenttorepltcsmai ltphqe (KIf3,b'K_, SK2L_23, SK28etc.).There dip_mtmid

vec,_'sh_ the tdvtm=_ a _ vectm=Ilemttc==l=¢tioa_ noa-

reco]atSimmtpltN_ gridpt_b_ to rtgtt_ the gtagmflmtof wildphapt withoutisolation

of the p_ armslint _lth tlm lt,lp of _tam _tti_s pha_ DNA _th twoem_t_

Coiochemica_te_). Tlmy have rid=po_ _th many rmd_on tit_ _owini

specificlsl_llt=llof5'orYmsdsofImer_ T_ t_miu_l_forcb:ommo_ _ ph_slc_

of _ sad efft_ _ of the_ into",.hep_mntdandSS-f_.rm.Ia
tdditlnatlmy_m__ femm_du_topen_ __affittl_ ing_a_do=i_Distln_v_

_ o_tt_ve=m__ d_NAdon_ i_timft_rt_m_mm' _mai=_ °t_/_

u_it=_met=tla=p_l_ot_ vta_p_ m tlmmm ve¢,o_om amym=trua

eith_ _ or n_-_pr_ _ _ d_ on _ _ ¢o]I_ soexp:_n



" is oonn'_od eitherby ochreor amber (:o(k_ SK_ allo_n ¢om1_cdonoforientedeDNA
)

• , _ usingS_I-No).I_ _(m ta all _ readingfnLm_

A novel ?mo(o_e _r __ linkinga_l jumpl_ llbr_u l_ve been developed.The

• omm_ttl _ of t_ lm)(_hm) are u foUo_: 1) two dtp_ vocmn (lamb_ SKI?

$K22)are m_Imultam)o_used ta the _ (:o__l_a _oimprover(_r_ntat_,ity, 2)

pard_ fillS-in reactiontl uJH)dto pr(mint d_ of the ar_cial Jumpingclones and to

obviate the need for sslect_lemarker.Using _ approachchromosome3 specificEnking

libra=iu have been co__,,ed with Nod (170,000 recombinant¢lom_), Sa.lI (l_xZ06

recombinantclones) andXhoI (1.8x106 re_bimm_ clones)rcstri_on enzymes,usingDNA

_roma humanchromosome3/mou_ microcellhy_d cellliao, MCH90_.1.The procedure

has been meal _o com'a-a_a repre_n_ive ImmureNotI._ h'brary_rom ",.he

lymphoblmmidcell IfueCBMI.RaI=STOwhichfean_u a low level of methylation {220,000

L_I_ reoombimun¢lom)_)and _ (_,omo_omo3 specificNot.l-jumpi_gl_'br_.,'y

bom MCH9(_.1 (500.000_d(mt ro(a)mbtm_ekmm),Of tho_ rocombimuuclones50..

80_ rqmm_ut _ to rho_ Nod _l_ Th_ newpro_duremakesanewgenome

mn_ strsmg_feasible,_ strategy_ the_tion of_qging se_luen_s

adjacentto Notl titet in random _ and jumpingclone_ The special feat_e of ",.he

lambds_7 _d SK22_fllta_such_ Th_$T$l_ormationobtained _ be

_1_ with _(_tst_m__ acomputerimo _mapofthsUmm'orderoftheNod sites fora

dm)mmomo or for the (m_) _)aom_ The m'a_), t_Ilim_ the t_o_ of chromosome

jumptn8clon_ _ tz_'n_on about a Notl _) of _t can be obtaineddlrec_y

from¢ompumrls_ dam_ _ don_ canboo_ u_ PCRorfromthep_ of

originaldonet A now _)pro(w.hwas d_v®Iop_ _ _o_ _e ¢omtru_ of _'brtri_

a_ r_ffl_o_ _ wi_ 5' pro(xudt_ (m_ The mothod was sppLledto the

_o__ of • _ :__ _ _ h'bmy. Ali the_ _'brtrte__tn be

mm_erred into _- _mdpl_a_ form,_ht_ was_ _ _omeof the b'orari_ Bt_-

_ _m sreslca_ taraal_I _ I_ re_,_ of _rv_x__

ca,, _ be _ _m_ms of_ _ __ _ _ ±e_e_ew

sumiOs in the _ S_, SXlO,S_,_, Sgr'/, _ _ and_.
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Lakshmi Atchison

Title: Further analysts of Radiattoa Hybrids (RH'_.rare-sit_ subllbraries
and sUn, e-copy DNA clones.

A) IdentlJlcaUon of new candlda_ i_Igte-copy clones from chromosome 3 Library

B) Charsctertzatlon of 73 rad_atlon hyb_ds in CT'lOback_'ound.

(9 PCR primers frmn single copy sequences for RH analysts
(ii) Sub-regl_,al identification of RH trees ustng tansitu mapped clones.

C] Cnaractertzatiml of Not I and Sac II cloncs from chromosome 3 tmklng libraries.

Plea4e Ncta:
The single copy candidate clones are Jt,st rccendy isolated and they are not

characterized for thetr tnfm'ma_ess at this lime.

Similarly, the Ead/ation Hybrids are isolated and are being characterized. The
presence of a de/lned and speci_ subregion in these cellular clones is currently being
dane by _:_R-_ and _ _ mapped clones.
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Kazuhiro Yamakawa

Construction of s physi©sl map. and a linkm_e ,nip of humln
chromosome 3, and application to the analysis of renal cell
carcinoma

Kazuhiro Yamakawal, Ei-ichi Takahashi=, and Yusuke Nakamural (1Cancer
Institute, Tokyo, Japan; =Oer)t. of Genetic=, National Inst. of Radiological
Science8 )

6000 coamid clones containing h_man inserts were isolated from a
coamid library ¢onstructod from human-mouse somatic hybrid cell which
contained human chromosome 3 as the only human material. By screening
600 clones of them, we have isolated 265 new RFLP mm'ker=.

Using these m&ker=, we have constructed a physical mm of 194
markers including 123 RFLP marker== by fluorescence in-situ
hybridization (FISH). These markers were scattered throughout the
chromosome, but they were concentrated in the R-positive bands. We have
also constructed a genetic linkage map with 41 continuously Iin_.ed
m_kere using 40 CEPH families. This map covers 314 ¢M on sex-averaged
recombination rates; 261 ¢M in males and 413 cM in female. This linkage
map demonstrated a high conoistency with pt_ysicsl dttl obtained by FISH
and covered the whole ¢lYomoeome.

In ad(_tion, we constructed a detailed deletion map ot the short arm of
chromosome 3 in 38 reneJ coli carcinomas using 30 RFLP mariners, These

map== revealed that two commonly deleted regions existed at 3pl;_-14 and
at 3p21.3. Furthermore, we have chmracterized the breakpoint of t(3;8)
chromosomes which wore ¢ontRined in patients with hereditary renal cell
carcinoma by FISH.
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Mike Mendez
I

RAPID SCREENING OF A YAC LIBRARY BY PULSED FIELD GEL SOUTHERN BLOT
ANALYSIS OF POOLED YAC CLONES

M. J. Mendez I, S. Klapholz z, B. H. Brownstein 3 and R. M. Gemmill I04

IEleanor Roosevelt Institute, Denver, CO; 2Ce11 Genesys, Inc.,
Foster City, CA; 3Center for Genetics in Medicine, Washington Univ.
School of Medicine, St. Louis, MO.

We describe an alternative method for YAC library screening
that is both rapid and low-cost. Individual YACs were pooled into
groups of 384 clones and prepared as samples suitable for pulsed
field gel electrophoresis. A five-hit human YAC library containing
approximately 60,000 clones was condensed into 150 such pools.
Chromosomal DNAs in each sample were separated on three pulsed
field gels containing 50 samples each. Resulting Southern blots
were hybridized with probes of interest to identify pools
containing homologous YACs. Further purification was performed
using standard colony hybridization procedures. Twenty four probes
used thus far have identified 60 positive pools and corresponding
¥ACs have been purified from 36 of these. Isolated YACs ranged in
size from 50 to over 1300 kb in size. Useful probes derived from
plasmid and phage clones or PCR amplified sequences ranged from
under 500 bp to over 5 kb. Some significant advantages of this
method include avoidance of DNA sequence analysis and primer
generation prior to YAC screening and the ability to handle the
entire library on three filters. PFG separation provides an array
of additional information such as size estimation and allows

targeted isolation. The screening approach described here permits
rapid isolation of ¥ACs corresponding to un-sequenced loci and will
accelerate establishment of YAC contigs for large chromosomal
segments. Application of this method to YAC isolation for
chromosome 3 will be presented.
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Pamela "Rabbitts

ABb_rRACT (P Rabbltls)

! ) I would like [o present some physical msppinj of readily aveilable probes

localised by FISIi.

2) I would also Uke to present the use of douMt colour lm situ hybridization

which provides both physical location nd marker order. The probes used
In this study are not cosmids. Ali are small and one Is Imj then 1 Kb.
There is no specific chromosome segment that I want to present

information on.
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Phyllis McAlpine
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' ICasey, Q., :Allderdiee, P.W., _Pleklpine. P.J.

]I)eparcnent oJ_ lhnnan Cenotiee, University oi_ )Lanttob8, Wiumipes, Canada, :Faculty

o£ HedicineD Kemorial UnLvereity of Newfoundland, St. John's, Hevfou_d_and,

Canada.

Ws have been analyslns 6enecic marke_e in a very excensAve kindred

ses=eptAn 6 an i_7(3)(p25q21)vLth the vlev to conttlbutins to the developxn_

o£ the KenetLe nap of chreneeoue 3. Ue_ a eenbiuatLonof linkage analysla, AD

hybrldizacton and the analysis o_ 8omaclc cell hybrids, _ and _._ have

been both _euad to lle ou_Lde the InveraLon wlth the order bei_ 3q21:F._:TY,

These new data reduce the re$ionaL localLeacion of _ to 3q21-q22. In i _,l-
collaboration vith S. La_ and O. Locktidie. ve have _ound a new KFLr _or _, .( _c '""

napped lt 3q26.2 and est_tated tl3atLC maps approxLma_ly 11 nap units distal co

TF. D3_ naps close to the een_rometa et inversion and hemal chrenosene 3's.

Sesresacion _:om one nuclear _anily places D3_4 between the eentronere and

Supported by )IRD Canada (I_T6112:PJN. HT672_:FWA) and ChildrenJ Kospita_ og

Wire,Ape8 _earch Foundation Inc.



ZWocida,i.A., lCoop).and, 0. It., IAt).derdi©e, P.V. and :Mc._pine, ?. J.

XDaparCm6nc of Human Consoles, University of HsniCobm, Vlnnipeg, Canada, SFaculcy

of Hedtoine, Memorial Universit-_ o_ Nuvfo_r_dland.

DNA from a somatic call hybrid conr_tinins chronosone :3 as fca only hunan

chromosome (F_ruhaber fU; J_. Amer. J. Hum. Genec. 37:A28, 1985) was partially

digested vlth EcoRl, size fractionated by CHEFelaccrophorosX8, l/sated Co pYAC_

arus and transformed into yeast strain AB1380. 47 o£ the 3500 Crmnaforeumca

isolated on selective nedlum and colony hybridfzad to cor_l human DNAand toca_

hamster (CHO) _qA had inserts of human orts/n. These inserts of human DHAranked

Ln size _=om 75 - &$0Kb, with cho _v_raKo sisa be/nK approximately 125Kb. DNA

from one YAC, (pYACO68) appears to represent • soSmenC o£ _HA _ou the 3p24.2-q2L

ras/on on _he bula of 1ta hybridization pattern on doc blares of _a o_ a 8erLea

of souat/a sell hybrids, each eoneatnin& a scruneurally raarran&ed chromosome 3.

Rasional localisation o£ addLe/anal YAC'a and acraan4n 6 eha/r inserts _or

hybrid/sac/on co knows oloued ;one 8equmnosa is continuing.

Supported by 141.0Canada (HTGll2:PJN, HT672$:I_&) and Ch/ldrens Hosp/Cal o_

W/nn/Pair, koarch Foundar,ion luo.
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Susan Naylor +

PCR based markers for chro=osome 3,

$ L. t_aylor,g. Cercla, M E. _olf, L. Schantz, W. Huan$, _-H Xian$, _l.Ghosh-
Choudhury, R, Leach, and S, She,*man

To make • deflnit_ve order o2 the genes on chromosome 3, we have developed
PCR primers for 40 genes on chromosome 3. In addition, primers for CA repeat
polymorphtsms have been developed by Jim Veber and our laboratory A11 these
primers have been used to essay radlation hybrids. Radiation hybrids made wlth
2S_)O, 4500, end _000 reds and mlcrocell hybrids vlth spontaneous deletions vsre
used to lenerate a gene order for chromosome 3. The data were analyzed by David
Cox's programs on the statlstlcal analysis of radiation hybrids, t;tth this
number of markers, it is no_ possible co obtaln dlstances nor is it possible to
produce a definitive gene order in the regions of p2_ and q21. However, the
order for the remainder of chromosome 3 is consistent vith knovn dace and all

types of hybrids.

We have screened a pB$ llbra_y constructed from a flov sorted chromosome
3 (kindl.y given by Joe Gray) for CA repeaC polymorphisms. The insect size of

i!i these clone, are ,uch thac they could be ,equencsd directly vith double ,trend
sequencing. Three hlghly polymorphlc CA repeats were found: 3GTAO, 3GTBg, and

• 3GTE2, They range in heterozyloIL_y froa 0.7 to 0.8S and have 7 _:o 9 a11eles.

I 3GTA8 end 3GTB9 are located near ACAAand D3511 on the radtatlon hybrid map vhf le3GTr2 ts near D3530. Linkage studlee vil:h the CE+PHfamilies also place the
markers at the same location.
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Kalman.Tory

A genetlomap ofchromosome3p

Kalman Tory,FarldeLatlf,Berton_ and Ml(_eslI.Letman,Lal_raloryof
Immunobiology, National Cancer Instllute-Frederi¢_ Cancer Research Facility

Two thousandsingle¢ogy probeswere Isa4atadfrom two chromosome3 speciflc
($msJl insert) b_.--tedophagelibraries. The probeswere localized to the p and q arms ot
chromosome 3 with 8 simplemappingpanel and 3p probeswere regionally localized
with • somatic=cell hybrid panel. About 800 3p probes were tested for ability to detect
restriction fragment length polymorphlsms. Polymorphi¢probes were screened on
headsol CEPH familiesandprobes _ the highestdegree ot informationwere mal:XX_
on InformativeCEPH families. Result were enteredinto ii database providedby CEPH
arid corwerted wtth LNK'TOMAPfor analysiswith the CRIMAP program. Errors were
detectedusinga malespecificl_Obe,VNTR pmbeL by useof CHROMPIC andby
comparisonof auto='adlographswith the genotype=in the CEPH database.

IntilJaJmaps were constructedwltJlthe minimum requirement of 1000:1 for
accepting an order as correct. A secondmap was oonstructedwith a minimum
requVement for correct order being 100:1 odds.

Twenty 310probeshave been onderedat 1000:1odd=. The geneticmaLoof 31=coversa
distance (sex averaged) o! t30 cM. The averagefrequencyof heterozygositywas 49%.
Framework markers were CRI-L892, US 46.9, J_t_, LIB 12-69, IJ::lJ3_.EFD145,
LIB 4a-Td and LIB 37-42".
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Margaret Pericak-Vance/Jonathan Haines

Upda1:edgone¢Ic linkage n_tpsof chromooo_ 3 in _he CZPH
Vsaesuelan Re_erence Pedigrees. _ar&are_ A. PericaX-Vanco and
Jonathan _inee.

We v£11 present two Seattle linkage _aps constructed from
the CZPH version 4.0 database, and on chs Venesuel_n reference
pedLsree. This CgPHversion 4 database contains 51 chromosome 3
markers. Ytfteen of Chose m4rke_e represent multiple ensyma cuts
Of the sam8 locus) thus a total 0£ 43 independent _ocL were
ave_eble for ant_yeLs. P3rsnevotk a_4 coffirproheaeLveups trt_ be
presented. The Veneaue_&n dscebaoe toni:aLas ten ©hromoeomo3
markers. Several _rkers overlap vtth the C_H _rkere _n the
reS_oa o£ the Von HLppe_-Ltndau disease locus oa 3p. These
inel.eds chs locL '_, cRAPe D3?_,S82 (_13H2) and 1)3930 (pY_IZ86.J.).
VI vL_L1 a_empt t;o _n_eira_e Cho n_ps from the two resox=cea al
well, as ex_end _be _p to _nclude dLsta_L 3p probee _ped
exc_usivoLy tn the Venuuelsa reference pedijree. _e _nceSracion
of chs cre resources should alloy for sn ox_onded seattle spe o_
chromosome 3, indicate areas needing additional geae_tc _appin8
studies, and provide infoz_u_ion oa whLch markers might bes_ be
desis_a_ed as index markers,
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Eamorm Maher

1. Tlm loci I would li_ _ u m_hor loci are D3518, RAP1, TH]_, D3F1X_2, D3£3a_d D3_2.

2. ! wouldlilmtoopmn_ mydm mthe_ linlmgefemm.

LtNKAOEANALYSISOFVONI_J?PE_LINDAUV_
v__pp_uj__ m,__ _ _ _ _ . . .vm_blo¢aqpmmou

cup_ _ _, _ _ _ hummm__mmL n_a

po__ DNA _ fromcbtom_ome 3_.p26. Ap_,ouM col1"e_flo_

_,, _ wm _ wiQKAFI(Zm_ffi6.36m _mffi0.06, Ct 0.01-0.1_ mt D3SI$
_- i 1,70 a flmm-0.00, CI0.0-0.04). Multipoim_ mmly_ i_mmtim_ _:

I' THRB_RAF1-_VIR,,D3$IS)-.D38191.Tlmm wasnoevidmm afrleem__y.

'I



Bert on Zbar

A gene_ mad in _ re_iono! the von HtppeI-Undaudisease (VHL) locus
Berton Zbar, Farida Latir, Kalman Tory, William Mc<lianti Michael I. Lsrn_an
Laboratoryof Imrnunobtology,National Cancer instltute-Frederic_Cancer Research
Facility

Rantdng markers have been identifiedfor the VHL disease locus. Our lal:x:)ratoryI_as
reporls0 thai VHL is locatedin a 6-8 aM intervalbetween RAFL and D3S18, D3S18 was
localized to 3p26 by in situ hybridization.Seizinger and ¢owcrke_shave reported t_at
VHL la locatedIn the intervalbetween RAFI and 64E2.

We have expanded the NCI VHL familypanel from25 to 41 families (this total
includes 2 families studied by other workers). Evidence for disease (clinical)
heterogeneitywas detealed;no evlc:lmx_for genet¢ heterogeneitywee found.

Probes identifiedto flank tl_edlsml_ gene were usad in = proaDeotNetrial to
compare the result of RFLP analysiswith a comprehensiveclinical examinatiOn. 48
ssymptotnatl¢individualsai rl_ of cteveloptngvon I._ppel.Un¢taudisease were tested
withprairie iocat_KJclose to, and on eithersideo!, the VHL gene, We were able to pre01¢l
risk in 42/48 (88%) of testad Indivlduall. We found agreement between the resultsof
the DNA test and the cllnlcal ScreeningexaminationIn 41142 informative Individuals.

We have constructeda moredetailed geneticmap in fits regionof VHL with tl_e58
families i:xovk:lKIby CEPH.

, ii
, II



t

William' Modi

"Phyo:l,oal nsa_plpLnn_l'o_ Sp_an4 4elo_:ll, ou ama_Tam:i,aJIn _.ho ,_p,- au_yn4_-'ouo,
wo Jlo4_, (1)s _ Z,s_Lt (|), ]la Lo=campus(a), _ llloreT (3), Ig_ Caorney
(3), I _ (I) e 15 lablD_Lttm (4), n lbL]reZ', fS), P_ L444a (3). (_)
lqLT/UTxSoorpt_ YrederLok, JOe UIJA (it) XstLonm_ ¢lmoe: znnt2tuto,
I:edo_all, NO, UiI& ($) Ionmkoy Ifed_osl ¢ontore lZo_mheye P_B USA (4)
NRO,_eanbrtdge_ OI (S). csnnbleidKe .unlv.ero:lLtT, _Jc.

FllIOl:OeOO:: Xa I:L_.ll IITDrL_L Bal;Ion nii NI ut_tl _ led to
plSyotpally map 11 polILIOZlPh_o
khb amozq: iiJen o1[ 0nz_mol 3.

gononto 2malnd& or oosut4 oloneo 1;o
..... la 551080 e_oaoe aueo_s.lso bean,! used for

gellol;lo mspplag ol :no .cN.15 am_d_ pea:_groes_. 8_ of l:lseao e_oae8
.:oo_ogm:_nlO_Jtst poX3Luo.rpnsmu; vL_.h.ho_e:o_ mlrg_8_4_e_ rsnqtng from 0.4
• O 0.4 . Tho L_B_.Lnxng lsS40 n4_lO:l Ldon_:_LJ_F]t]l_]P pol_qtorphlsm8
v_L_ls ho:e:om3_ol_loJ rsng.lng zzmt 0.$ to 0.1 . level:si, o£ _booo
_o_olsoo_ve=e aklN ued iii 8_Udl_tng ps_Lem_n _v_ts_ _he _:lP- 8ynd3eomo.
_ppr_n.l_s_e4_r LJ Nel _nave noen retn,o.z'_oa .oz lpS_ton_;s.vL_h •
.ae_e_on o£ 3pS|-_. :p_o_. go ue xn_eroozo4 _n nslpp._ng _ho
ozoskpoLn_ bT _[o_e:nsnLug vao.pregenoo or _naonmJ_ o_ oer_:a_n gem.as
sng eaonynous Di 8ognen_ u_&ng z_uoresoon_ _n m_;u h_b]:ld_Ls_i_Lonm_4 8ou_holen blottL .ag. aaalysoo, lv_./lsble m RV _rusfo=ned oo.ll
3.2nea from _hr_ ps=_on_ end _o_ puen_m_ea4 sbo_t _S gonom_o
stud oDllA aloneo _J_s_ azo _novn _o ]Do ],o_8_o4 _n or mms= _llto 4ele_oa
=ogLoa. The £n ot_u lS31_rtdtmstton Lndlosto4 4_hs4_ _lvo o_Loneo _hs_
bad napped _o pss vet6 4o_et _e#, vSStle ono oXono s soLg_t _o Fas.s
vss p__:_oqm4_. B_u_he_s bXettlng _of tvo snTozus_ve UMP o_onoo
_e_e81o4 _t _DIIson_.t:4rn_, s_Lozoe vote n&aua;.&ng'_n bc_h auos.
tq_L_14 0£ the g0a44n_o a_onee _hs_ wore ao&ot_k4 hl_rLdiso ._o
hORO],O_OSKIJ III4_1411MIll _lt :O4Oa_l U4 l__lO itll_il_ IX_ bL'IliA
nltlll,



Toward ,the cloning of the _ gene on chromosome 3p25-p26

o Bernd Seizinger/Update on _ Linkage-Overview of Approach



o ,Sabine Klaucl_solation of (GT)n repeats in the VHL region



o Jean Whaley/PFGE in individualswith VHL



J

o Jochen Decker/_n-situ fluorescence hybridization with markers
in the VHL region
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Bob ,Gemmill

PROGRESS TOWARDS A COMPREHENSIVE PHYSICAL MAP COVERING THE pl4 TO
21 REGION OF HUMAN CHROMOSOME 3

• Gemmi11, IM..Mendez, IM. Garcia, 2D. Smith, fW. Golembieski, 3p
Rabbitts, 4p. Erlckson, 1,4H. Drabkin. IEleanor Roosevelt Institutel
Denver, CO; 2Wayne State Univ., Detroit, MI; _RC Clinical Oncology
and Radiotherapeutics Unit, Cambridge, England; _Univ. of Colorado
Health Sciences Center, Denver, CO.

Deletions and rearrangements of the 3p14 to p23 region are
consistently observed in a variety of human cancers including renal
cell carcinoma (RCC) and small cell lung carcinoma (SCLC). We are
constructing a comprehensive physical map, consisting of macro-
restriction maps coupled with YAC contigs, that will cover a major
portion of this region. Six translocation breakpoints retained in
somatic cell hybrids and one internal deletion have defined 6 sub-
regions within 3p14.1 to p21.1, estimated to contain 20 to 30 _.
Sixty four cloned DNA probes have been mapped into these intervals
to date; mapping for an additional 52 is in progress. Pulsed field
gel analysis has generated macro-restriction map data accounting
for 21 Mb of this region; six groups of linked probes cover 10 Mb.
Five loci, including ACYl and the polymorphic locus D3S2, are
linked over a 2.5 Mb region surrounding the t(3;7)(p21.1;p13)
breakpoint associated with Greig cephalopolysyndactyly syndrome.
Six other markers, including D3S3, have been lost in the SCLC cell
line U2020, which contains a sub-microscopic, homozygous deletion
estimated to extend 4 Mb. PFG analysis has linked 5 of these

probes together. A gene critical to development of SCLC probably
resides within this deleted region. Nine markers that map within
the U2020 deletion or flank the nearby familial RCC
t(3;8)(p14.2;q24.1) breakpoint have been converted into 27 YACs
using a screening method based upon pulsed field gel separated YAC
pools. Walking from a YAC end has established a contig surrounding
D3S3 that covers over 600 kb. Hybridization of YAC end-probes to
PFG blots of human chromosomal DNA has permitted comparison of DNA
structure, as represented in the YACs, to that observed in the
genome. Such comparisons should provide a powerful method for
checking the integrity o£ YAC contigs developed in conjunction with
the Genome Initiative.
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.1 Ferenc Boldog

IN-SITU CYTOGENETICANOMOLECULARCHARACTERIZATIONOF.
CHI_OMOSOME 3 SPECIFIC MONOCHROMOSOMAL AND
SUBCHROHOSOHALMICRO-CELLHYBRIDS.
Ferenc Boldog (1,2); Davtd $canlon (3); Teryl Thomson (3);
Rando Alllkmets (2); Rlkard Erlandsson (2); Eugene _.
ZaOarovsky (2); Zoltan Marcsek (2]; Javler 5. Castresana (2);
Catharlna Larsson (4); Eric J. 5tanbrlclge (3); GeorgeKlein (2)
and Janos 5umegl (1)
1' Department of Pathology and Microbiology, University of

. NebraskaMealcal Center, Omaha,NE68 198 USA.
2: Department 0f Tumor Biology Karollnsl<a Institute, Box 60

.t' 400, S- 104 01 StocKholm, Swecle_
3: Department of Microbiology and Molecular Genetics,
California College orMedicine, Irvine, CA 92 717 USA.
4: Department or Cllnical Genetics Karollnska Hospital,
Stockholm, Sweden.
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), House-human mlcrocell hybrids containing the Intact human
xi chromosome 3 (HCHg03.1) or chromosome 3 wlth deletions
.i (HCH429.11, MCH939.2, HCH9244) were construct_. To mad

the deletions the following chromosome3 sl_eClflc probes,
with known map location, were used as hybriaizatlon probes;
c-rat' (3p25), RarB (3p24); D3F1552 (3p21.1-2), 0352 (3p21),
0353(31_14),NRSL26 (3012- 14) 0354 (pier-a21) and PCCB
(3qi3-22) were used. DNA from HCH429.11 cells failed to

, hybrldlze with 0353. DNA S_luences arounddnabetween 0352
anti 03F1552 were not present In the MCHg3g.2 deriveO ONA.
The third hybrid cell line HCH924.4 dld not hybridized wlth

, probes NRSL26, 0353, 0:352 and D3FISSZ These hybrids are
used to construct region specific libraries, and Isolate
chromosome 3 specific DNA probes using Alu mediated PCR

; tecl_lque.
The NRSL26 a 31)12-pl4 sl_eclflc DNA probe lsolate¢l from a
chr. 3 spectrlc Notl restriction site library shows highly
polymorphlc chI_lct:er with Tacit,EcoRI, Hlndltl, Notl and 5r11.
lt will be useful to mad disease locus on chromosome 3 tn
tumordertveclONA
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Probe, locallzatlou HYBRIDS

HCH 903.1 HCH 429.11 HCH 939.2 HCH 924.4

c-raf (3p25) + + + +

RarB (3p24) + + + +

D3FI5S2 (3p21.I-2) + +

D3S2 (3p21) + +

D3S3 (3p14) + +

NRSL 26 (3p12-14) + + +

D3S4 (pier-q21) + + + +

PCCB (3q13-22) + + + +
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