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Cancer of the mouth is probably the result of the interaction of several factors.
Epidemiological studies have shown that the disease is more common in cigarette smokers,
and the risk increases with an increase in the amount smoked per day. Smokers have
higher levels of antibody to Herpes simplex virus type-1 (HSV-1) than non-smokers, and
antibody to HSV-1 is associated with oral cancer. We will use an animal model to test
the hypothesis that constituents of cigarette smoke can reactivate latent herpes
simplex virus, and that a co-carcinogenic interaction between them causes the tumor.

Mice will be infected on the skin with an oral isclate of HSV-1. After the >
infection has resolved and the virus has become latent, experiments will show if it

can be reactivated with condensates of tobacco smoke and with various polycyclic hydro-
carbons. If HSV is found to increase the rate of the tumor induction, the role of the
virus will be studied to find if it is an initiator, a promotor, Or both. The tumors
.11 be examined for HSV antigens by a peroxidase-antiperoxidase method. The mice's
cerum antibodies to HSV will be measured by an enzyme-linked immunosorbent assay, and
HSV DNA will be sought in the tumor cells by nucleic acid hybridization. Efforts will
hen be made to inhibit the co-carcinogenic effect with selected drugs. '

Data obtained will be compared with existing data from human patients to find if
the animal model is comparable with the human disease.

This project will accumulate evidence to support or refute a possible etiology of
bral cancer, and it may provide a rational mechanism for the prevention of that disease.

LABORATORY ANIMALS INVOLVED. ldentify by commen names. 1f none, state ‘‘none’’

Mice
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XI. Explanation of Project

Title Oral viral leukoplakia - a new lesion in association with AIDS

Introduction/Background

Between October 1981 and July 1984, we have seen 37 cases of a previously
unrecorded lesion of the tongue in male homosexuals in the San Francisco area. The
lesions are on the lateral margins of the tongue and are of varying sizes (Fig |
Appendix). They are usually poorly demarcated and show a corrugated or "hairy"
surface. Although usually painless, the lesions have been noticed by the patients, several
of whom report spontaneous regression and reappearance. We have provisionally named

the lesion hairy leukoplakia (HL). (1)

Although all of our patients with HL have been in apparent good health at the
time of diagnosis, all reported previous use of recreational drugs, most gave a history of
hepatitis B and many had diffuse lymphadenopathy. Of a few cases tested for
immunocompetence using skin tests and T4/T8 ratios as criteria, most showed some
evidence of immunosuppression. None of our patients had AIDS at the time of diagnosis

of HL, but 8/37 have developed Pneumocystis carinii pneumonia (PCP) in the 33 months

of our preliminary study.

The lesion has a distinctive histopathology (Fig 2 a & b Appendix) and shows
features suggestive of a human papillomavirus (HPV) lesion. These include the "hairs",
which are due to localized acanthosis and parakeratosis, as well as marked koilocytosis -
ballooning of prickle cells with pyknotic nuclei and perinuclear halos. In a very
preliminary study, 74% of 23 biopsies showed evidence of papillomavirus antigen using an
immunocytochemical technique. (Fig 3 a & b Appendix) Presuming the lesion to be a
form of papillomavirus-induced flat oral wart, we initiated an electron microscopic
search for papillomavirus particles. In the six cases examined to date, we have found no

evidence of HPV virions. However, to our surprise, 5/6 cases showed plentiful evidence



of a herpes-type virus. (Fig 4 a & b Appendix) We do not yet know if this is
cytomegalovirus (CMV), herpes simplex (HSV) type | or 2, Epstein-Barr virus (EBV) or
varicella-zoster virus (VZV).

The identification of the viruses or virus elements present in HL is at a
preliminary stage. Perhaps an HPV type is present and complete and represents a fairly
straightforward example of opportunistic infection in a host tissue which is
immunocompromised both systemically and also locally. Langerhans cells (LC) are known
to be decreased in the skin in AIDS (2), while the keratinized surface of the tongue is
known to have areas devoid of LC (3). A second virus may then simply colonize the
hyperplastic epithelium of the wart-like lesion produced by the HPV. However,
papillomavirus particles are not seen and the herpes-type virus is present in very large
quantities. Perhaps the HPV is defective, produces antigen and cytopathic effects but
not complete virus particles. Perhaps a herpes-type virus (CMV, HS\E or 2, EBV or VZV)
is present and contributes to the lesion. Even more speculative and exciting are the
possibilities, firstly that only the herpes-type virus is present and is responsible for both
the HPV antigen staining and production of the lesion, or secondly that a hybrid
HPV/herpes-type virus is present. Such hybrids between the papavo virus SV40 and
adenoviruses have been described (4).

The lesion is of interest for several other reasons. Recent reports suggest a
previously unsuspected and possibly widespread role for HPV in oral epithelial
hyperplasia, dysplasia and carcinoma (5-8). Of interest in this regard is the observation
of several cases of oral carcinoma in young male homosexuals in San Francisco o
Similar relationships have been studied extensively between HPV and carcinoma of the
uterine cervix. (10,11). There is also thought to be an association, as yet not well
understood, between HSV-2 and uterine carcinorﬁa (12) as well as a possible analogous
association between oral cancer and HSV-1 (I3, I4). Papillomaviruses (15), herpes
simplex virus (16), cytomegalovirus (17), and EB virus (18) can all transform cells and

behave as oncogenic agents.



Specific Aims

I. To further define and investigate the etiology, pathogenesis and natural history of
oral "hairy" levkoplakia (HL), a newly described lesion which is part of the AIDS
group of diseases.

2. To identify the virus elements thought to be present in the lesion and to assess their
incidence in a group of HL cases.

3. To explore local, intramucosal, immune mechanisms by identifying and counting
Langerhans cells (LC), including enumerating those bearing la antigen and try to
determine their monphological relationship to HPV and other viral antigen-bearing
cells.

4. To follow HL cases prospectively and to attempt to define risk factors for the

development of Pneumocystic carinii pneumonia (PCP) on other forms of AIDS.

Further, to assess the risk, if any, of transformation of the lesion into oral
squamous cell carcinoma.

Me thods

Patients

Approximately 750 new patients are seen each year in the Oral Medicine Clinic at
UCSF, among a total of almost 5,000 patient visits per year. At present, about | to 2
new cases of HL are being seen each week. We anticipate at least this rate of accession
of new cases during the 8 months of the proposed grant period. The cases are referred by
physicians and dentists in the city of San Francisco and adjoining areas but most are
referred from the AIDS Clinical Research Center/KS Clinic. As the new UCSF AIDS
clinic becomes functional, and as awareness of the lesion spreads among clinicans, the
referral rate may increase. We therefore anticipate no difficulty in recruiting 30 to 50

new cases for some or all parts of the study. In addition, paraffin blocks are available in



35 existing biopsies from 30 cases, while frozen tissue from |5 cases and serum from |4
cases are stored in the UCSF AIDS Specimen Bank. EM blocks have been prepared in 8
cases in addition to those described in the Introduction. Thus a good deal of material
awaits investigation and the project can undergo major expansion as soon as funding
becomes available.

All new patients will be invited to participate and those who agree will give a
detailed medical and social history using the UCSF AIDS Clinical Research Center
protocols. Complete oral exam will be performed by Dr. D. Greenspan, backed-up by Dr.
T.E. Daniels and Dr. J.S. Greenspan if needed. Physical examination will be performed
by Dr. H. Hollander in the UCSF AIDS Clinic or by Dr. M. Conant and his nurse-
practitioner staff in the UCSF AIDS Clinical Research Center/KS Clinic. Clinical data,
and ultimately all laboratory data, will be stored in the UCSF AIDS Clinical Research
Center computer.

Oral Biopsy/Histopathology

White lesions suspected of representing the lesion of HL will be subjected to
incisional biopsy using local anesthesia. The specimen will be divided as follows:

I. A portion will be routinely fixed and processed for histopathology and PAS
staining. These will be performed by the Oral Pathology service of the department,
on which the Principal Investigator is an attending oral pathologist. The same
paraffin blocks will be used for PAP staining for HPV antigen (see below).

2. Aportion will be cut into | mm3 fragments for electron microscopy. (see below)

3. A portion will be used for cultural virological studies (see below)

4. The remainder will be quick-frozen in liquid nitrogen and then stored in sealed vials
in liquid nitrogen in the tissue bank of the UCSF AIDS Specimen Bank. Cryostat
sections will be cut for some of the virus studies and for the identification of
Langerhan's cells. This frozen tissue will also be the source of DNA for Southern

blot studies.



Control Tissues

I.  "Positive" controls will include skin and oral verrucae and condylomata (control for
HPV), HSV-1 and -2, CMV, EBV, and VZV infected cell lines.

2. "NEGATIVE" controls will include specimens from other oral epithelial lesions
undergoing diagnostic biopsy in our clinics. These will include hyperkeratosis,
dysplasia and carcinoma, candidiasis and lichen planus. We will also use normal oral
mucosa obtained during plastic procedures.

3. A further, most important, control will be non-lesional tissue adjoining HL lesions.
This control tissue should help us to establish if the agents found are confined to
the HL lesion or are more widely present in the epithelium of these patients.

Immunological Studies

Delayed cutaneous hypersensitivity will be tested using PPD, candida, mumps and
trichophytin antigens. Assessment of peripheral blood lymphocyte subtype levels and
T4/T8 ratios will be performed by Dr. Conrad Casavant in the Clinical Immunology
laboratory at UCSF.

Ultrastructural Studies

Tissue fragments will be fixed for 12-48 hours in 3% glutaraldehyde (19), postfixed
for | hour in 1% buffered osmic acid, (20) dehydrated in graded ethanol and propylene
oxide and embedded in EPON 812 (21). Thin sections will be cut from areas selected by
light microscope examination of semithin sections and will be double-stained on
Formvar-coated grids with saturated uranylacetate and modified lead citrate (22);
sections will be screened for HPV virions (23-24) and for other viruses by examining at
least 100 cells from each case. The instrument to be used is the Siemens Elmiskop | A,
operating at 80KV, in the EM facility of the Division of Oral Medicine.

Virological Studies

Our intent is to:

I. Confirm or refute the presence of human papillomavirus (HPV).



2. To confirm the presence of the herpes-type virus, seen in 5/6 cases on electron

microscopy in our preliminary study.

3. To attempt to identify the latter using techniques to demonstrate HSV-l and 2,

CMV, EBV and VZV. Details follow and the plan is summarized in Table |.

a)

s

b)
To o
- () ¢

Culture (25)

Fresh tissue specimens will be transported to Dr Drew's laboratory where
attempts will be made to culture virus from them using host cells, notably
human lung fibroblasts, suitable for members of the human herpesvirus group.
Evidence of cytopathic effects will be sought.

Papillomavirus

The search for papillomavirus will include attempts to further identify HPV
antigen, electromicroscopy to find whole virus particles and hybridization with

DNA probes.

} S 1 o k HPV antigen

Paraffin sections will be cut and subjected to the peroxidase-antiperoxidase
technique using antisera to papillomavirus antigen. We will employ two
antisera. Both have been raised in rabbits using as antigen preparations of the
core antigen of bovine papillomavirus. One is available commercially (DAKO)
while the other is the gift of Dr. A.B. Jenson of Georgetown University.
Control procedures will include the use of serum from non-immunized rabbits
as well as incubations omitting each of the other stages. Control tissues will
include oral verrucae (positive control) and oral hyperkeratosis, carcinoma,
candidiasis and lichen planus (negative controls, as well as non-lesional tissue
from HL patients.

HPV particles on EM (see above)

HPV-DNA
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Evidence for papillomavirus DNA will be sought from DNA extracted from
frozen HL tissue sent by us to Dr. A.B. Jenson using the Southern blot
technique (see below) and probes provided by Professor H. zur Hausen. Twenty
five probes for that number of HPV types are available, but initial experiments
will be under non-stringent conditions to determine if human papillomavirus
DNA of any type is present. Subsequent work will be directed at determining
the type or types of HPV-DNA if present.

Herpes Simplex Virus-1 and 2

Experiments will involve culture, attempts to identify antigen in tissue sections
and hybirdization with DNA probes. EM studies are described above.

HSV antigen

The battery of 9 monoclonal antibodies provided by Dr. M. Zweig will be used.
We will apply the avidin-biotin-peroxidase (ABC) technique (26) with which we
have 4 years of experience. This will permit identification and localization of
most stages of HSV-I and 2. The antibodies are: Anti ICP4, 58-S (HSV-1); Anti
ICP5, 56-S (HSV-1 capsid protein); Anti ICP6, 2-S, (HSV-1); Anti ICPé, 105-S,
(HSV-2); Anti ICP6, 48-S, (HSV-1 Cross reacting); Anti ICP8, 39-S, (HSV-1 DNA
binding protein); Anti gB, 35-S, (HSV-l glycoprotein); Anti gB, 3-S, (HSV-1);
Anti gD, 4-S, (HSV-I).

HSV-DNA

The probes for HSV-I and 2 DNA, provided by Dr. R. Hyman will be used by Dr. J.

Felton in the Southern blot technique (27). The recombinant probes to be used will

include EcoRI fragments B and F of HSV-l (Patton strain) as well as Bglll fragments

Cand N of HSV-2 (333 strain). Vector-only probes (e.g., pACYCI84) will be used as

negative controls. A further control will be a cloned, single-copy normal human gene

used as a probe to demonstrate that the method is adequately sensitive. All the above

probes, and also probes consisting of whole, intact HSV-1 and 2 DNA, will be made



radioactive and hybridized to nitrocellulose blots of electrophoretically separated DNA

from HL lesions, uninvolved mucose of HL patients, and the same patient's blood

leukocytes. Other controls will include blood leucocytes of healthy individuals and from

HSV-transformed cell lines and the untransformed parent cell lines from which they are

derived. Blots of articifally constructed mixtures of various DNAs may also be used, for

example HSV-1 virion DNA and normal human DNA in a genome- equivalent ratio of

l:1.

Blots will be prepared from DNAs cut with several different restriction

|
endonucleases, and the hybridzation reactions will be performed under conditions of

various degrees of stringency.

i

| OO

d)

e

ARLNES

e)

Cytomegalovirus (CMV)

Experiments will involve culture and EM (see above) as well as attempts to
identify CMV antigens and CMV-DNA

CMV Antigen

Cryostat sections will be reacted with pooled mouse monoclonal antibody to
CMV (Immulog/Syva Labs) in a biotin-avidin FITC system (EY Labs).

CMV-DNA

In-situ hybridization, using cryostat sections, will be applied and will involve
the ENZO Biochem. Inc." Patho-Gene™ kit. A biotinylated DNA probe is
hybridized to CMV-DNA and is detected by a streptavidin-horseradish
peroxidase-complex and DAB system.

Epstein-Barr virus (EBV)

Dr. Lennette will use human sera to identify CMV and EBV by IF. Cryostat
sections will be reacted with at least two sets of reference human sera of
specifities: EBNA+/CMV-, EBNA-/CMV+ and EBNA+/CMV+ (minimum 6 sera
per cases). A guinea pig complement/anti-guinea pig C3 system (fluorescein-

conjugated) will be used. (28)



EBV-DNA probes are available commercially and we will develop their use in
the in situ hybridization assay.

f) Varicella-zoster-virus

Dr. Lennette will use human sera with antibodies to VZV. Dr. Lennette is

l C\) &) developing the use of new anti-VZV monoclonals and we will apply these also,

A == as well as VZV-DNA probes when they become available.
% The field of in situ identification of viruses within tissues is developing
\/\'1 \ lp Q\ rapidly. Most of the reagents and techniques are fairly new. Modifications and
improvements can be expected to occur even during the period of this grant.

We will apply these to our problem as they become available.

Langerhans Cell Studies

These will be supervised by Dr. T.E. Daniels

Langerhans cells (LC) will be identified in 10 m cryostat sections using adenosine
triphosphatase (ATPase) histochemistry (29, 3) and by immunohistochemistry using
commercial monoclonal antibodies against the Té antigen (30) and the la antigen (31) in
the ABC technique (26). LC will be counted in standard fields and the results correlated
with the nature and location of virus antigen or DNA in the immunohistochemical and in
situ techniques. Our hypothesis is that selective loss of LC is related to colonization by
HPV and/or the as-yet-unidentified herpes-type virus. The control biopsies from non-
lesional tongue areas in our HL patients will clearly be very important in this aspect of
our study.

Prospective Study

Our HL patients will be examined twice during the 8 months of this proposal and
at intervals thereafter. We will record the development of features of AIDS, notably
PCP, which has already occurred in 8 cases. We will attempt to assess risk factors for
this complication and any others which develop. For this aspect of the study, we have

enlisted the support of Dr. W. Winkelstein of the UCB School of Public Health who is the



Pl of a substantial NIAIMD longitudinal study of cohorts of male homosexuals and
controls. He has assigned a graduate student to our study and we are in the process of
developing our joint protocol. No funds are requested for this part of our HL
investigation except for a small sum to fund assessment of the presence and titer of
antibodies to ARV (AIDS associated retrovirus) by Dr. J. Levy. This virus appears to
have many of the properties of HTLV-III (32) and LAV (33). We are also in the process of
negotiating with Professor Chermann at the Pasteur Institute, Paris, to have LAV titers

performed.



VIRUS

HPV

Herpes
Group

HSVI & 2

CMV

EBV

\VAY

ARV

COMPONENT

Whole virus particles

Antigen
DNA

Whole virus particles
Live virus

Live virus
Antigens

DNA

Antigens
DNA

Antigens
DNA

Antigens
DNA

Antibodies in
serum

TABLE I.
TECHNIQUE

EM

PAP/antisera
Southern blot

EM
culture

Culture
ABC/monoclonals

Southern blot

IF /monoclonals

In situ
hybridization

IF /antisera

In sity
hybridization
(when reagents
are available &
reliable)

IF /antisera
and in situ
hybridization
(when both are
available)

IF

INVESTIGATOR

J. Greenspan

J. Greenspan
A.B.Jenson

J. Greenspan
Drew

Greenspan/
Hwang

Felton/Hwang

Lenette

Drew

Lennette
J. Greenspan/
Felton

J. Greenspan/
Lennette

Levy

CONTROL
TISSUE

[. Oral warts/skin
warts

2. Non-lesional
tissue from HL
cases

3. Other oral ep-
epithelial lesions

Non-lesional HL
patient tissue

I. Oral herpes,
lesions, infected
cells

2. Non-lesional HL
patient tissue

3. Other oral
lessions

I. Known positive
CMV lesions/cells
2. Non lesional HL
patients tissue

3. Other oral
lesions

I. Known positive
EBV lesions/cells
2. as above
3. as above

2/3 as above

|. Normal controls
2. ARV positive
sera.



X1l Relation of the Project to the AIDS Problem

We believe that further investigation of the nature, etiology, pathogenesis and

progress of this new entity within the AIDS spectrum, oral hairy leukoplakia, is

appropriate for the following reasons:

Such information may improve understanding of the role of viruses and local
immunsuppression in the pathogenesis of AIDS.

Identification of the viruses present will contribute to an understanding of
which organisms cause opportunistic infections in AIDS. The elucidation of the
relationship between the viruses present could lead to increased understanding
of virus-virus interactions, hybrid viruses and their roles in infection,
immunosuppression and oncogenesis.

Determining which cases progress to the full syndrome, with PCP on KS, may
help in earlier diagnosis of AIDS and ultimately contribute, in part, to its
prevention and control.

Finally, investigation of the potential of this virally induced hyperplasia to
undergo dysplastic and neoplastic transformation may contribute to elucidating

the problem of neoplasia in AIDS.



Xl Progress Reports

The Principal Investigator is not currently a direct recipient of Task Force
monies. However, he has received such funds in two ways. He is responsible for the
UCSF AIDS Specimen Bank which is supported by the Task Force grant to the UCSF AIDS
Clinical Research Center. Secondly, he has been the co-investigator on a Task Force
grant to Jay Beckstead M.D. Therefore, relevant portions of the progress reports of
those two projects are attached. However, neither is directly related to the current
proposal. The specimen bank will be used to accept and store HL specimens and sera,
just as it is used to store tissue and serum for many other projects, and no funds are

requested in the present proposal for such support activities provided by the specimen

bank.
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XI. Explonation of Proect CONFIDERTIAL

Title Oral viral leukoplakia - a new lesion in association with AIDS

Infroduction/Background

a b
v

s

Between October 1981 and July 1984, we have seen 37 cases of g previously
unrecorded lesion of the tongue in male homosexuals in the San Francisco area. The
lesions are on the lateral margins of the fongue and are of varying sizes. They are
usually poorly demarcated and show a corrugated or "hairy" surface. Although usually
painless, the !esions__ Hove been noticed by the patients, several of whom report
sponfaneous regression and reappearance. We have provisionally named the lesion hairy
leukoplakia (HL')." : |

Although all of our patients with HL have been in apparent good health at the
time of diagnosis, all reported previous use of recreational drugs, most gave a history of
_ hepatitis B and many had diffuse lymph/glxe:fmpo‘rhy. Of a few cases tested for
immunocompetence usingj skin tests and TQ/TB ratios as criteria, all showed some
evidence of immunosuppression. None of our patients had AIDS at the time of diagnosis

— defRuel rreviounsly, 2
of HL, but 8/37 have developed(PCPlin the 33 months of our preliminary study.

The lesion has a distinctive histopathology and shows features suggestive of a
human papillomavirus (HPV) lesion. These include the "hairs", which are due to localized
acanthosis and parakeratosis, as well as marked koilocytosis - ballooning of prickle cells
with _pyknoﬂc nuclei and perinuclear halos. In a very preliminary study, 74% of 23
biopsies showed evidence of papillomavirus antigen using an immunocytochemical
technigue. Presuming the lesion to be a form of papillomavirus-induced flat oral wart,
we initiated an elec‘rro?écroscopic search for papiliomavirus particles. In Nsix cases

yirtems,
examined to date, we have found no evidence of HP\% However, to our surprise, 5/6

cases showed plentiful evidence of a herpes-type virus. We do not yet know if this is

cytomegalovirus (CMV), herpes simplex (HSV) type | or 2, Epstein-Barr virus (EBV) or



varicella-zoster virus (VZV).

a

The identification of the viruses or virus elements present in HL is at a
preliminary stage. Perhaps an HPV type is present and complete and represents a fairly

straightforward example of opportunistic infection in a host tissue which is
l PP

immunocompromised both systemically and also locally. Longerhons ce[ls (LC) are known

\ to be decreosed d in. 1he skm in AIDS (....), while @nlzed surfoce of The tongue‘é/'
=

f fﬁ‘nown to have areas devoid of LC ( ) ) The second virus may then simply colonlfe the
hyperplastic epithelium of the wart-like lesion produced by the HPV. However,
papillomavirus particles are not seen and the herpes-type virus is present in very large
quantities. Perhaps The HPY is defective, produces antigen and cyToprh%i effects but
not complete’ v;rus parhcles Perhaps a herpes-type virus (CMV, HS\{for y EBV or VZV)

; is present ond confributes to the lesion. Even more speculative and exciting are the
— p P 3 fﬂxs“ﬁ/f g e
r" \ possibilities, f:rsﬂy that"the herpes-type virus fonly is present and-pedduees both the HPV

P"Ga'u{,'f'bv\ o= or

W antigen staining cndf;égsgsﬂthe le510n, ﬁﬁf{secondly that a hybrid HPV/herpes-type virus
(

(o
is present. Such ¥ hybri befween SV4 0)and denowru olbeen described (...).

The lesion is of interest for several furTher reasons. /%gcenf reports suggest
a previously unsuspected and possibly widespread role for HPV in oral epithelial
hyperhlosia, dysplasia and ,ﬁf carcinoma (....). Of interest in this regard is the
observation of several cases of oral carcinoma in young male homosexuals in San
Francisco (....). Similar relationships have been studied extensively between HPV and
carcinoma of the uterine cervix. (....... ). There is also thought fo/fcml association, as yet
not well understood, between HSV® and uterine carcinoma as well as a possible analogous
association between oral cancer and HS\&( ....... ). Papillomaviruses (....), herpes simplex
virus (....), cytomegalovirus (....), and EB virus (....) can all transform cells and behave as

oncogenic agents.

Specific Aims




I. To further define and investigate the etiology, pathogenesis and natural history .
of oral "ha.iry" leukoplakia (HL), a newly described lesion which is part of the
AIDS group of diseases.

2. To identify the virus elements thought to be present in the lesion and to assess
their incidence in a group of HL cases.

3. To explore local, intramucosal, immune mechanisms by identifying and counting
He enumer=tca, oF

P Langerhans cells (LC), including erumerating those bearing la antigen.
\
" N\ 4. To follow HL cases prospectively and to attempt to define risk factors for the
. N\ LS.

C N\
&,\’Q‘A " development of Pneumocystig carinii pneumonia (PCP). Further, to assess the
; 3

WP e e/ il -
V_ju?}\ = _/ risk, if any, of transformation of the lesion into oral squamous cell carcinoma.
Methods .«. ": '

Patients

Approximately 750 new patients are seen each year in the Oral Medicine Clinic at
UCSF, among a total of almost 5,000 patient visits per year. At present, about | to 2
new cases of HL are being seen each week. We anticipate at least this rate of accession
of new cases during the 8 months of the proposed grant period. The cases are referred by
physicians and dentists in the city of San Francisco and adjoining mec& but most are
referred from the AIDS Clinical Research Center/KS Clinic. As the new UCSF AIDS
“clinic becomes functional, and as awareness of the lesion spreads among cIini<76(|:1$, the
referral rate may increase. We therefore anticipate no difficulty in recruiting 30 to 50
new cases for some or all parts of the study. In addition, paraffin blocks are available in
35 existing biopsies from 30 cases, while frozen tissue from |5 cases and serum from |4
cases are stored in the UCSF AIDS Specimen Bank. EM blocks have been prepared in 8
cases in addition to those described in the Introduction. Thus a good deal of material
awaits investigation and the project can u{iergo major expansion as soon as funding

becomes available. Vi



All new patients will be invited to participate and those who agree will give a-
detailed medical and social history using the UCSF AIDS Clinical Research Center
protocols. Complete oral exam will be performed by Dr. D. Greenspan, backed-up by Dr.
T.E. Daniels and Dr. J.S. Greenspan if needed. Physical examination will be performed
by Dr. H. Hollander in the UCSF AIDS Clinic or by Dr. M. Conant and his nurse-
practitioner staff in the UCSF AIDS Clinical Research Center/KS Clinic. Clinical data,

and ultimately all laboratory data, will be stored in the UCSF AIDS Clinical Research

Center computer.

~

Oral Biopsy/Histopathology /

: rd
White lesions suspected !Gs)represem‘ing the lesion of HL will be subjected to
i e
incisional biopsy using local ‘anesthesia. We have not found suturing to be useful and
healing is u‘sﬁo[[y-ﬁneven‘rful The specimen wi!l be divided as follows:

# A portion wnt! be routinely fixed and processed for histopathology and F’AS

staining. Thgafwﬂl be performed by the Oral Pathology service of the

department, on which the Principal Investigator is an attending oral
pathologist. The same paraffin blocks will be used for PAP staining for HSV
antigen (see below).

2; A portion will be cut im‘o)zéﬂ/m3 fragments for electropmicroscopy. (see below)

3. A portion will be used for cultural virological studies (see below)

4. The remainder will be quick-frozen in liquid nitrogen and then stored in sealed
vials in liquid nitrogen in the tissue bank of the UCSF AIDS Specimen Bank.
Cryostat sections will be cut for some of the virus studies and for the
identification of Langerhan's cells.

Control Tissues

l. "POSITIVE" controls will include skin and oral verrucae and condylomata
(control for HPV) HSV4 and 2 infected cel% lines, CMV infected cell lines, EBV

infected lymphoblasts and VZV infected cell lines.



2. "NEGATIVE" controls will be specimens from other oral epithelial lesions
undergoiné diagnostic biopsy in our clinics. These will include hyperkeratosis,
dysplasia and carcinoma, candidiasis and lichen planus. We will also use normal
oral mucosa obtained at biopsy and during plastic procedures.

3. A further, most important, control will be non-lesional tissue adjoining HL
lesions. This control tissue should help us to establish if the agents found are

confined to the HL lesion or are more widely present in the epithelium of these

Immunological Studies

Delayed cutaneous hypersensitivity will be tested using PPD, candida, mumps and 7
trichophytin-antigens. Assessment of peripheral blood lymphocyte subtype pw’/ﬁ%ﬁ and ’
T,/Tg ratios W|II be performed by Dr. Conrad Casavant in the Clinical Immunology
laboratory af :EJCSF.

Ultrastructural Studies Aldél«vyﬁ[&

Tissue fragments will be fixed for 12-48 hours in 3% glutar (.v.), postfixed for

I hour in 1% buffered osmic acid, (...) dehydrated in graded ethanol and propylene oxide

7\#\ and embedded in EPON 812 (...). Thin sections will be cut from areas selected by
L
ILLW examining semithin sections and will be double-stained on Formvar-coated grids with

poscaR ' A
‘M(c? ‘¢ saturated uronyéce‘ra’re and modified lead citrate (...); sections will be screened for HPV v/ft o
g v

Gndﬁofher viruses by examining at least 100 cells from each case. The instrument to be
used is the Siemens Elmiskop | A, operating at 80KV, in the EM facility of the Division of

Oral Medicine.

Virological Studies

Our intent is to:

I. Confirm qr refute the presence of human papillomavirus (HPV).

2, 1o H-the herpes-type virus, seen in 5/6 cases on elecfroyé:roscopy

— ~——

in our preliminary sfudx_@y\ ~



3. To attempt to identify the latter using techniques to demonstrate HSVf and 2,

nggw

CMV, EBV and VZV. Details follow and the plan is summarized in Table |.

a)

b)

Culture /

Fresh tissue specimens will be ‘rranspor?ed to Dr, Drew's laboratory where
"W\,...,_ W’W\.

attempts will be made to culture virusﬂusmg hos"ce!!s/no‘rcbly human lung

fibroblasts, suitable for members of the human herpesvirus group.

Evidence of cytopathic effects will be sought.

Papillomavirus

" probes.

The search for papillomavirus will include attempts to further identify HPV

: n
antigen, elecfr%mcroscopy for whole virus particles and -T—he—a&e—-e-f DNA

761—;4,&,\;‘4_“\ WH;_L,

- HPV antigen

Paraffin sections will be cut and subjected to the peroxidase-antiperoxidase
technique using antisera to papillomavirus antigen. The technique to be |
used is that of Sternberger (....) and we will employ two antisera. Both are B"""e d@?ﬂ«
raised in rabbits using as antigen preparations of the core antigen of bovine
papillomavirus. One is available commercially (DAKO) while the other is
the gift of Dr. A.B. Jenson of Georgetown University. Control procedures
will include the use of serum from non-immunized rabbits as well as
incubations omitting each of the other stages. Sections will be
preincubated with H202 to block endogenous peroxidase and then with
normal swine serum to block existing activity against human antigens in the
active secondary swine anti-rabbit antiserum. The final reaction product
will be developed using aminoethylcarbazole (AEC) which produces a red
homogerﬁus dye. This is more readily distinguished from the hematoxylin
counterstain than is the brown reaction product of DAB. Control tissues

will inciude oral verrucae (positive control) and oral hyperkeratosis,



carcinoma, candidiasis and lichen planus (negative controls, as well as non-
lesional tissue from HL patients.

HPV particles on EM (see above)

HPV-DNA

Evidence for papillomavirus DNA will be sought by Dr. A.B. Jenson using
probes provided by Professor H. zur Hausen. Twenty five probes for that
number of HPV types are ovoiloble} but initial experiments on DNA

extracted from frozen HL ’rlssue sen’r by us WI[[ be under non—s’rrlngent

conditions

Subsequenf work will be directed at de‘rerrnmmg the type or types of HPV-

*DNA if present. /Dr Jenson will use the Southern blot 'rechnique . (see

P

ot e &below) ..... — -_—

c) Herpes Simplex Virus% and 2

Experiments will involve cylture, attempts to identify antigen in tissue

btz anty
sections ondéhe::%e:o}tDNA probes. EM studies are also described above.

é——‘ HSV antigen =
. The battery of 9 monoclonal antibodies provided by Dr. M,Zweig will be

used. We will apply the avidin-biotin-peroxidase (ABC) techniqgue (...) with

which we have 4 years of experienjc(e. This will permit identification and
localization of mos’r"gm@of HSV,;f and 2. The monoclonals are:
-

AntiICP4 58-S Hsv-i 4

Anti ICP5 56-S HSV—‘F Capsid protein

AntilCP6 25 Hsv4 L

Anti ICPé [05-S HSV-2

Anti ICPé 48-S  HSVA4 i((frc»ss reacting

Anti ICP8 39-5  HSV-4 DNA binding protein

'/g
£ 5



AntigB  35-5  HSV-I glycoprotein gy
Anti gB 3-S5 HSV-I =
Anti gD 4-S  HSV-

“

HSV-DNA i | S ST(TUTR

Thelpro s for HSV} and 2 DNA, provided by Dr. R. Hyman wiN be used by Dr. J.
Feonbinand™ @ Patt
——" Felton in the Southarn blot technique (...). TheAprobe_s tolused HSV-i (strain/Palton) as Cag?
2 ks a~de B o 5

S \ -
'. heke,ﬁf&ywhole viral DNA probesg Ca,\:'\‘;.s‘f*m;\

L )

arHFcia
Blots\of -ertieifally €onstructed mixtures of.v% ious DNAs may also be used,
A

irion DNA and normal human DNA/in a geno

e T
quivalent ratio of I:I.ﬁfurfher

control wilkbe a cloned, single copy normal humq:gene bsgd as a Eobe %—&emonsfra‘te
that the methed is adequately sensjm_gﬂec’ror only probes .g./f’;ACYCISLl) wm

N nsitis

___.( used as negative

Blots will be prepared from DNAs cut with several different
i
restriction endonuclegses, and the hybrid‘%aﬂon reactions will be pexformed under

(———__. d) Cytomegalovirus (CMV)

conditions of v

Experiments will involve culture and EM (see above) as well as attempts to

identify CMV antigens and CMV-DNA

. CMV Antigen
B Cryostat sections will be reacted with poolmonoclona[ antibody

to CMV (Immulog/Syva Labs) in a biotin-avidin FITC system (EY Labs).
CMV-DNA
‘l_rlksifsg hybridization, using cryostat sections, will be applied and will

involve the ENZO Biochem. Inc." Patho-Gene" kit. A biotinylated DNA



probe is hybridized to CMV-DNA and is detected by a streptavidin-
horseradish peroxidose—complex and DAB system.

e) Epstein-Barr virus (EBV) : L
Dr. Lennette will use human serd to identify CMV and EBV NIF. Cryostat
sections will be reacted with atf least two sets of reference human sera of
specifities: EBNA+/CMV-, EBNA-/CMV+ and EBNA+/CMV+ (minimum 6
sera per cc?’ne). A guinea pig compiemem/anﬂ-guinec pig C3 system
(fluorescein—“&)/njugcted) will be used.
EBV-DNA proﬂbes are available commercially and we will develop their use
in the inAsity 'ﬁyxridizaﬁon assay.

f) Vorlceﬂo -zosterfvirus N,
Dr. L7heh‘e will use human sera with antibodies fo VZA. Dr. Lennette is
developing the use of new anti-VZV monoclonals and we will apply these
also, as well as VZV-DNA probes when they become available.
The field of ingsity ‘dentification of viruses within tfissues is developing
rapidly. Most of the reagents and techniques are fairly new. Modifications
and improvements can be expecfed to occur even during the period of this

grant. We will apply these to our problem as they become available.

Langerhans Cell Studies

These will be supervised by Dr. T.E. Daniels

Langerhans cells (LC) will be identified in 10 cryostat sections using adenosine
triphosphatase (ATPase) histochemistry (o) oﬁﬂby i mmunohistochemistry  using
commercial monoclonal antibodies against the T6 antigen (...) and the la antigen (...) in
the ABC technique (...). LC will be counted in standard fields and the results correlated
with the nature and location of virus antigen or DNA in the immunohistochemical and inf

situ techniques. Our hypothesis is that selective loss of LC is relo’red to colonization by

HPV and/or the os—yet-unidenﬂfied herpes-type virus. The control tongue biopsies from



non-lesional areas in our HL patients will clearly be very important in this aspect of our
study.

Prospective Study

Our HL patients will be examined twice during the 8 months of this proposal and
at intervals thereafter. We will record the development of features of AIDS, notably
PCP, which has already occurred in 8 cases. We will attempt to assess risk factors for
this complication and any others which develop. For this aspect of the study, we have
enlisted the support of Dr. W. Winke!stein of the UCB School of Public Health who is the
Pl of a substantial NIAIMD longitudinal study of cohorts of male homosexuals and
controls. He has Gssign.ed a graduate student to our study and we are in the process of
developing -our. joint protocol. No funds are requested for this part of our HL
investigation -éxc’e.p‘r for a small sum to fund assessment of the presence and titer of
antibodies ’ro'l:'ﬁ;\RV (AIDS associated refrovifus@fy Dr. J. Levy. This virus appears to
have many of the properties of HTL\#I_.U (...) and LAV (...). We are also in the process 0;‘
negotiating with Professor Chermann at the Pasteur Institute, Paris, to have LAV titers

performed.



COMPONENT

TABLE [.
TECHNIQUE

EM

PAP/antisera
Southern blot

VIRUS
HPV Whole virus particles
Antigen
DNA
Herpes Whole virus particles
Group Live virus
HSVI & 2 lsivevirus
Antigens
DNA ="+
CMV ~ Antigens
_BiNA
DNA
EBV Antigens
DNA
\VAY Antigens
DNA
ARV Antibodies in
serum

EM
C Qulture

Guoltuore
ABC/monoclonals

Southern blot

IF /monoclonals
dersity

In sity
hybridization

IF /antisera
In¢sity
hybridization
(when reagents
are available &
reliable)

IF /antisera
and_in4situ
hybridization
(when both are
available)

IF

INVESTIGATOR  CONTROL

J. Greenspan

J. Greenspan
A.B.Jenson

J. Greenspan
Drew

Greenspan/

Hwang

Felton/Hwang

Lenette
Drew

Drew

Lennette
Greenspan/
Felton

Greenspan/
Lennette

Levy

TISSUE

I. Oral warts/skin
warts — .
. Non-lesional ™

Tisw j

3. Other oral ep-
i ial lesions
“Non-lesion
Bt 41
atien TIS_SEE:/___/

(l.-Oru! herpes,
_ lesions, infected

cells

2. Non-lesional HL
patient tissue

3. Other oral
lessions

I. Known positive

_/ CMV lesions/cells
2. Non=lesional HL
patients tissue
3. Other oral
lesions

Y I. Known positive
EBV lesions/cells
2. as above
3. as above

2/3 as above

I. Normal controls
2. ARV positive
sera.



X1l Relation of the Project to the AIDS Problem

We believe that further investigation of the nature, etiology, pathogenesis and

progress of this new entity within the AIDS spectrum, oral hairy leukoplakia, is

appropriate for the following reasons:

i‘

Such information may improve understanding of the role of viruses and local
immunsuppression in the pathogenesis of AIDS.

Identification of the viruses present will contribute to an understanding of why
certain organisms cause opportunistic infections in AIDS. The elucidation of
the relationship between the viruses could lead to increased understanding of
defective oncogenic viruses, virus-virus interactions and hybrid viruses and
fhé?'rfro’_lg,-s in infection, immunosuppression and oncogenesis.

Dé\’r.e_ermining which cases progress o the full syndrome, with PCP, may help in
earlier diagnosis of AIDS and Ul’rir-ncfely contribute, in part, to its prevenﬁop
and control.

Finally, investigation of the potential of this virally induced hyperplasia to
undergo dysplastic and neoplastic transformation may contribute to elucidating

the problem of neoplasia in AIDS.



Xl Progress Reports

The Principal Investigator is not currently a direct recipient of Task Force
monies. However, he has received such funds in two ways. He is responsible for the
UCSF AIDS Specimen Bank which is supported by the Task Force grant to the UCSF AIDS
Clinical Research Center. Secondly, he has been the co-investigator on a Task Force
grant to Jay Becks?eod/ M.D. Therefore, relevant portions of the progress reports of
those two projects are attached. However, neither is directly related to the current
proposal. The specimen bank will be used to accept and store HL specimens and sera,
just as it is used to store tissue and serum for many other projects, and no funds are

requested in the present proposal for such support activities provided by the specimen

bank.
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Title Oral viral leukoplakia - a new lesion in association with AIDS

Introduction/Background

st
< ~F

Between October 1981 and July 1984, we have seen 37 cases of a previously
unrecorded lesion of the tongue in male homosexuals in the San Francisco area. The
lesions are on the lateral margins of the tongue and are of varying sizes. They are
usually poorly demarcated and show a corrugated or "hairy" surface. Although usually
painless, the lesions hl:ve been noticed by the patients, several of whom report

spontaneous regression and reappearance. We have provisionally named the lesion hairy

leukoplakia (HL)

Although cﬂ! of our patients with HL have been in apparent good health at the
time of diagnosis, all reported previous use of recreational drugs, most gave a history of
hepatitis B and many had diffuse lymphodenopathy. Of a few cases tested for
immunocompetence Using skin tests and T,/Tg ratios as criteria, all showed some
evidence of immunosuppression. None of our patients had AIDS at the time of diagnosis
of HL, but 8/37 have developed PCP in the 33 months of our preliminary study.

The lesion has a distinctive histopathology and shows features suggestive of a
human papillomavirus (HPV) lesion. These include the "hairs™, which are due to localized
acanthosis and parakeratosis, as well as marked koilocytosis - ballooning of prickle cells
with byknoﬂc nuclei and perinuclear halos. In a very preliminary study, 74% of 23
biopsies showed evidence of papillomavirus antigen using an immunocytochemical
technique. Presuming the lesion to be a form of papillomavirus-induced flat oral wart,
we initiated an electronmicroscopic search for papillomavirus particles. In only six cases
examined to date, we have found no evidence of HPV. However, to our surprise, 5/6

cases showed plentiful evidence of a herpes-type virus. We do not yet know if this is

cytomegalovirus (CMV), herpes simplex (HSV) type | or 2, Epstein-Barr virus (EBV) or



varicella-zoster virus (VZV).

The identification of the viruses or virus elements present in HL is at a
preliminary stage. Perhaps an HPV type is present and complete and represents a fairly
straightforward example of opportunistic infection in a host tissue which is
immunocompromised both systemically and also locally. Langerhans cells (LC) are known
to be decreased in the skin in AIDS (....), whi’le the keratinized surface of the tongue is
known to have areas devoid of LC (...). Qﬁé’:\s)econd virus may then simply colonise the
hyperplastic epithelium of the wart-like lesion produced by the HPV. However,
papillomavirus particles are not seen and the herpes-type virus is present in very large
quantities. Perhaps the HPV is defective, produces antigen and cytopathic effects but
not complete vn'us particles. Perhaps a herpes-type virus (CMV, HSVI or 1, EBV or VZV)
is preéen‘r 'dr_id contfributes to the lesion. Even more speculative and exciting are the
possibilities, firstly that the herpes-type virﬁs only is present and produces both the HPV
antigen staining and causes the lesion, and secondly that a hybrid HPV/herpes-type virus

is present. Such a hybrid between SV40 and an adenovirus has been described (...).

The lesion is of interest for several further reasons. Thus, recent reports suggest
a previously unsuspected and possibly widespread role for HPV in oral epithelial
hyperplasia, dysplasia and and carcinoma (....). Of interest in this regard is the
observation of several cases of oral carcinoma in young male homosexuals in San
Francisco (....). Similar relationships have been studied extensively between HPV and
carcinoma of the uterine cervix. (s...... ). There is also thought to an association, as yet
not well unders’rood, between HSV2 and uterine carcinoma as er[i as a possible analogous
association between oral cancer and HSV| (....... ). Papillomaviruses (....), herpes simplex
virus (....), cytomegalovirus (....), and EB virus (....) can all transform cells and behave as

oncogenic agents.

Specific Aims




I. To further define and investigate the etiology, pathogenesis and natural history
of oral "hairy" leukoplakia (HL), a newly described lesion which is part of the
AIDS group of diseases.

2. To identify the virus elements thought to be present in the lesion and to assess
their incidence in a group of HL cases.

3. To explore local, intramucosal, immune mechanisms by identifying and counting

Langerhans cells (LC), nncludmg enumerat Ziy'uose beormg la onf:geqj/ﬁn/ thy Vo
7

ABrave vhei moryeAr/ozi Yo gy anvigen-
4. To follow HL cases prospechveiy Gnd to m"remp’f to define risk factors for the

development of Pneumocystic carinii pneumonia (PCP). Further, to assess the

risk, if any, of transformation of the lesion into oral squamous cell carcinoma.

Methods .~

Patients

Approximately 750 new patients are seen each year in the Oral Medicine Clinic at
UCSF, among a total of almost 5,000 patient visits per year. At present, about | to 2
new cases of HL are being seen each week. We anticipate at least this rate of accession
of new cases during the 8 months of the -proposed grant period. The cases are referred by
physicians and dentists in the city of San Francisco and adjoining areas but most are
referred from the AIDS Clinical Research Center/KS Clinic. As the new UCSF AIDS
clinic becomes functional, and as awareness of the lesion spreads among clinicans, the
referral rate may increase. We therefore anticipate no difficulty in recruiting 30 to 50
new cases for some or all parts of the study. In addition, paraffin blocks are available in
35 existing biopsies from 30 cases, while frozen tissue from 15 cases and serum from |4
cases are stored in the UCSF AIDS Specimen Bank. EM blocks have been prepared in 8
cases in addition to those described in the Introduction. Thus a good deal of material
awaits investigation and the project can udergo major expansion as soon as funding

becomes available.

#Wu )
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All new patients will be invited to participate and those who agree will give a -
detailed medical and social history using the UCSF AIDS Clinical Research Center
protocols. Complete oral exam will be pérformed by Dr. D. Greenspan, backed-up by Dr.
T.E. Daniels and Dr. J.S. Greenspan if needed. Physical examination will be performed
by Dr. H. Hollander in the UCSF AIDS Clinic or by Dr. M. Conant and his nurse-
practitioner staff in the UCSF AIDS Clinical Research Center/KS Clinic. Clinical data,

and ultimately all laboratory data, will be stored in the UCSF AIDS Clinical Research

Center computer.

Oral Biopsy/Histopathology

qﬁ“’*—z\e White lesions suspected as representing the lesion of HL will be subjected to
T 3 7 :

" C:"‘% <Jncisional biopsy using local "anesthesia. (We have not found suturing to be useful and

p . ’7.

v,
QL”%Z healing is u’sGaHy*uneveanut. The specimen will be divided as follows:

S

[. A pérﬂon will be routinely fixed and processed for histopathology and PAS
=

staining. Theﬂ'e will be performed by the Oral Pathology service of the

department, on which the Principal Investigator is an attending oral

(P)
pathologist. The same paraffin blocks will be used for PAP staining for HSV

A
antigen (see below).
2. A portion will be cut into |mm?3 fragments for electronmicroscopy. (see below)

3. A portion will be used for cultural virological studies (see below)

:r:-

The remainder will be quick-frozen in liquid nitrogen and then stored in sealed
vials in liquid nitrogen in the tissue bank of the UCSF AIDS Specimen Bank.
Cryostat sections will be cut for some of the virus studies and for the
identification of Langerhan's cells.

Control Tissues

I. "POSITIVE" controls will include skin and oral verrucae and condylomata
(control for HPV) HSVI and 2 infected cells lines, CMV infected cell lines, EBV

infected lymphoblasts and VZV infected cell lines.

3



2. "NEGATIVE" controls will be specimens from other oral epithelial lesions
undergoing diagnostic biopsy in our clinics. These will include hyperkeratosis,
dysplasia and carcinoma, candidiasis and lichen planus. We will also use normal
oral mucosa obtained atbiopsy-and during plastic procedures.

3. A further, most important, control will be non-lesional tissue adjoining HL
lesions. This control tissue should help us to establish if the agents found are
confined to the HL lesion or are more widely present in the epithelium of these

('ﬂﬁmpvressed—hemesexe%pcﬂenfs.

Immunological Studies

Delayed cutaneous hypersensitivity will be tested using PPD, candida, mumps and
Trichophyﬂn'ﬁoh‘rig_éns. Assessment of peripheral blood lymphocyte subtype numbers and

T,/Tg roﬂo*s will be performed by Dr. Conrad Casavant in the Clinical Immunology

laboratory at UCSF.

Ultrastructural Studies

Tissue fragments will be fixed for 12-48 hours in 3% glutarelde (...), postfixed for
| hour in 1% buffered osmic acid, (...) dehydrated in graded ethano! and propylene oxide
and embedded in EPON 812 (...). Thin sections will be cut from areas selected by
examining semithin sections and will be double-stained on Formvar—coated grids with
saturated uranylacetate and modified lead citrate (...); sections will be screened for HPV

‘and other viruses by examining at least 100 cells from each case. The instrument to be

used is the Siemens Elmiskop |A, operating at 80KV, in the EM facility of the Division of

Oral Medicine.

Virological Studies

Our intent is to:
I. Confirm or refute the presence of human papillomavirus (HPV).
2. To determine if the herpes-type virus, seen in 5/6 cases on electronmicroscopy

in our preliminary study, is indeed present.
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To attempt to identify the latter using fechmques to demonstrate HSVI and 2,

CMV, EBV and VZV. Details follow and the plan is summarized in Table |.

a)

b)

Culture |

Fresh tissue specimens will be transported to Dr Drew's laboratory where
attempts will be made to culture virus using hosP/cc-:Hs/\mﬁcbiy human lung
fibroblasts, suitable for members of the human )herpesvirus group.

Evidence of cytopathic effects will be sought.

Papillomavirus

The seurch for papillomavirus will include attempts to further identify HPV

fofmﬂ NPV —

cnn’rrgen, loc’rromlcroscopy fer whole virus particles and the use of DNA

) 'p'r'ob.es.

) HPYV antigen

.Pcrafﬁn sections will be cut and subjected to the peroxidase-antiperoxidase

technique using antisera to papillomavirus antigen. The technique to be
used is that of Sternberger (....) and we will employ two antisera. Both are

raised in rabbits using as antigen preparations of the core antigen of bovine

o

papillomavirus. Ohei\aovoil commercially (DAKQ) while the other is
the gift of Dr. A.B. Jenson of Georgetown University. Jontrel procedures

will include oral verrucaé (positive control) and oral hyperkeratosis,



p

( extracted from frozen HL tissue sent by us(will be under non-stringent

carcinoma, candidiasis and lichen planus (negative controls, as well as non-
lesional tissue from HL patients.

HPV particles on EM (see above)

HPV-DNA —
\ fo
Evidence for papillomavirus DNA will be soughf'}\by Dr. A.B. Jenson using
probes provided by Professor H. zur Hausen. Twenty five probes for that
From -
number of HPV types are available but initial experimem‘s DNA

et

‘—_——"—‘-———-—-—.
COI"IlelOﬂS to de’rermme the presence of the entire HPV genome.

Subsequen’r work will be directed at determining the type or types of HPV-

"'DNA if present. Dr. Jenson will use the Southern blot technique (see

beiow).

&)

Herpes Simplex Virus | and 2

Experiments will involve culture, attempts to ider;ﬁfy antigen in tissue
sections and the use of DNA probes. EM studies are(_v_e&sg described above.
HSV antigen
The battery of 9 monoclonal antibodies provided by Dr. M Zweig will be
used. We will apply the avidin-biotin-peroxidase (ABC) technique (...) with
which we have 4 years of experience. This will permit identification and
localization of most stages of HSVI and 2. The?mre:

Anti ICP4 58-S  HSV-|

Anti ICP5 56-S HSV-1 Capsid protein

Anti ICPé 2-5 HSV-1

Anti ICPé 105-S HSV-2

Anti ICPé 48-S  HSV-| Cross reacting

Anti ICP8 39-S  HSV-| DNA binding protein

/,



Anti gB 35-S  HSV-I glycoprotein

Anti gB 3-S HSV-1
Anti gD 4-S  HSV-I
HSV-DNA
The probes for HSVI and 2 DNA, provided by Dr. R. an will be used by Dr. J.
— " Felton in_the Southern blot technique (...). The probes t usid \Iil_‘SV-I (strain Palton) as Py,
Bl 1T O omde N T

— well as Bgifl fragments eard N of HSV-2 (strain 333). The'lsce,r\the whole viral DNA probes,
will be hybridized to nitre-cellulose blots of electrophoretically separated DNA from HL
lesions, uninvolved mucosay from HL patients and the same patient's blood leukocytes.
,‘gi’O‘rher controls willriﬁ;:]ude blood leucocytes from healthy individuals, HSV-transformed
cell lines ds‘rv.'felfl_‘cxs .’rhe unfransformed parent cell lines from which they are derived.
Blots lof a%figj_fo”y constructed mixtures of various DNAs may also be used, including
HSV-1 virion DNA and normal human DNA in a genome equivalent ratio of |:]. A further
control will be a cloned, single copy normal human gene used as a probe to demonstrate
that the method is adequately sensitive. Vector only probes (e.g. PACYCI84) will be
used as negative controls. Blots will be prepared from DNAs cut with several different
restriction endonucleases, and the h).rbridj&zoﬂon reactions will be performed under
conditions of various degrees of stringency.

& d Cytomegalovirus (CMV)

Experiments will involve culture and EM (see above) as well as attempts to
identify CMV antigens and CMV-DNA

CMV Antigen
™TOUNR

Cryostat sections will be reacted with pool@s& monoclonal antibody
to CMV (Immulog/Syva Labs) in a biotin-avidin FITC system (EY Labs).
CMV-DNA

In-situ hybridization, using cryostat sections, will be applied and will

involve the ENZO Biochem. Inc." Patho-Gene™ kit. A biotinylated DNA



probe is hybridized to CMV-DNA and is detected by @ streptavidin-

horseradish peroxidase-complex and DAB system.
e) Epstein-Barr virus (EBY)
Dr. Lennette will use human sera to identify CMV and EBV in IF. Cryostat
sections will be reacted with at least two sets of reference human sera of
specifities: EBNA+/CMV-, EBNA-/CMV+ and EBNA+/CMV+ (minimum 6
sera per cg‘t-,e). A guinea pig compiemen‘rlonﬂ-guineo pig C3 system
(fluorescein conjugated) will be used.
ERV-DNA probes are available commercially and we will develop their use
in the in-sifu -Hypridizoﬂon assay.
f) Vd'rices!q-zoster-virus N
Dr. Lenette will use human sera with antibodies fo VZ)\\. Dr. Lennette is
developing the use of new anti-VZVY monoclonals and we will apply these
also, as well as VyZV-DNA probes when they become available.
The field of in-situ identification of viruses within tissues is developing
rapidly. Most of the reagents and techniques are fairly new. Modifications
and improvements can be expected to occur even during the period of this
grant. We will apply these to our problem as they become available.
Langerhans Cell Studies
These will be supervised by Dr. T.E. Daniels
Langerhans cells (LC) will be identified in 100 m cryostat sections using adenosine
triphosphatase (ATPase) histochemistry (...) and by i mmunohistochemistry using
commercial monoclonal antibodies against the Té antigen (...) and the la antigen {..2) In
the ABC fechnique (...). LC will be counted in standard fields and the resulfs correlated

with the nature and location of virus antigen or DNA in the 1mmunohis’rochemico¥ and in-

situ techniques. Our hypothesis is that selective loss of LC is related fo colonization by

" . -""'.'“'“‘"'"._'_M
HPV and/or the as-ye‘f-unidenﬂfied herpes-type VIrus. The control ’rongue_\blopmes from



morecs in our HL patients will clearly be very important in this aspect of our

study.

Prospective Study

Our HL patients will be examined twice during the 8 months of this proposal and
at intervals thereafter. We will record the development of features of AIDS, notably
PCP, which has already occurred in 8 cases. We will aftempt to assess risk factors for
this complication and any others which develop. For this aspect of the study, we have
enlisted the support of Dr. W. Winkelstein of the UCB School of Public Health who is the
Pl of a substantial NIAIMD longitudinal study of cohorts of male homosexuals and
controls. He has aséign.ed a graduate student to our study and we are in the process of
developing - éur- j.{_)in’rr protocol.  No funds are requested for this part of our HL
Invesf‘igoﬁoh'gxcepf for a small sum to fund assessment of the presence and fiter of
antibodies ‘ro':-l\RV (AIDS associated refroviru{)ﬁby Dr. J. Levy. This virus appears to
have many of the properties of HTLVIII (...) and LAV (...). We are also in the process of
' negotiating with Professor Chermann at the Pasteur Institute, Paris, to have LAV titers

performed.



VIRUS

HPV

Herpes
Group

HSVI & 2

CMV

EBV

\VAY

ARV

COMPONENT

Whole virus particles

Antigen
DNA

Whole virus particles
Live virus

[Hvewirus
Antigens

DNA .« .. ~

Antigens
DNA
DNA

Antigens
DNA

Antigens
DNA

Antibodies in
serum

TABLE |.
TECHNIQUE

EM

PAP/antisera
Southern blot

EM
e \'{ul’rure

GuHure

ABC/monoclonals

Southern blot

IF /monoclonals
In situ

In situ
hybridization

IF /antisera
In-situ
hybridization
(when reagents
are available &
reliable)

IF /antisera
and in-situ
hybridization
(when both are
available)

IF

INVESTIGATOR

J. Greenspan

J. Greenspan
A.B.Jenson

J. Greenspan
Drew

. Greenspan/
Hwang

Felton/Hwang

Lenette
Drew
Drew

Lennette
7 Greenspan/
Felton

_J Greenspan/
Lennette

Levy

CONTROL
TISSUE

I. Oral warts/skin
warts

2. Non-lesional
tissue from HL
cases

3. Other oral ep-
epithelial lesions
Non-lesional HL
patient tissue

l. Oral herpes,
lesions, infected
cells

2. Non-lesional HL
patient tissue

3. Other oral
lessions

I. Known positive
CMYV lesions/cells
2. Non lesional HL
patients tissue

3. Other oral
lesions

[. Known positive
EBV lesions/cells
2. as above
3. as above

2/3 as above

. Normal controls
2. ARV positive
sera.



XIl' Relation of the Project to the AIDS Problem

We believe rﬂ.m'r further investigation of the nature, etiology, pathogenesis and
progress of this new entity within the AIDS spectrum, oral hairy leukoplakia, is
appropriate for the following reasons:

I. Such information may improve understanding of the role of viruses and local
immunsuppression in the pathogenesis of AIDS.
2. lIdentification of the viruses present will contribute to an understanding of{w&hy

,ceﬁe@orgonisms cause opporfuniswions in AIDS. The elucidation of

the relationship between the viruse /\could lead to increased understanding of

(d'efeet-we—encegemﬂmgsg%, virus-virus 1n’reroc‘r|ons and hybrid viruses and

their. roles in infection, immunosuppression and oncogenesis.

o KSC

3. DeTerrnmmg which cases progress to the full syndrome, with PCP&may help in
earlier diagnosis of AIDS and ultimately contribute, in part, to its prevention
and control.

4. Finally, investigation of the potential of this virally induced hyperplasia to

undergo dysplastic and neoplastic transformation may contribute to elucidating

the problem of neoplasia in AIDS.

&

e



Xl Progress Reports

The Principal Inves?iéq’ror is not currently a direct recipient of Task Force
monies. However, he has received such funds in two ways. He is responsible for the
UCSF AIDS Specimen Bank which is supported by the Task Force grant to the UCSF AIDS
Clinical Research Center. Secondly, he has been the co-investigator on a Task Force
grant to Jay Beckstead M.D. Therefore, relevant portions of the progress reports of
those two projects are attached. However, neither is directly related to the current
proposal. The specimen bank will be used to accept and store HL specimens and sera,
just as it is used to store tissue and serum for many other projects, and no funds are

requested in the presenf_ proposal for such support activities provided by the specimen

bank.
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Xl. Explanation of Project

Title Oral viral leukoplakia - a new lesion in association with AIDS

Introduction/Background

P N
=

Between October 1981 and July 1984, we have seen 37 cases of a previously

unrecorded lesion of the tongue in male homosexuals in the San Francisco area. The

FIglL APPEND (x
lesions are on the lateral margins of the tongue and are of varying sizes. ey are
usually poorly demarcated and show a corrugated or "hairy" surface. Although usually
painless, the lesions have been noticed by the patients, several of whom report
spontaneous regression and reappearance. We have provisionally named the lesion hairy
leukoplakia (HL)([)

Although all of our patients with HL have been in apparent good health at the
time of diagnosis, all reported previous use of recreational drugs, most gave a history of
hepatitis B and many had diffuse Iymphcgaenopa‘rhy. Of a few cos?-s tested for

mos:

immunocompetence using skin tests and Th/TB ratios as criteria, a showed some

evidence of immunosuppression. None of our patients had AIDS at the time of diagnosis
TR AAA DO gﬁs C.a i ?W\m CPC.[% ._,f'

of HL, but 8/37 have develop onths-of-eur-preliminary-study.
_(FlG 2a~(~ APPEND (X))

The lesion has a distinctive histopc‘rho!ogchT%cﬁ%W“fe‘o‘rUres suggestive of a
human papillomavirus (HPV) lesion. These include the "hairs", which are due to localized
acanthosis and parakeratosis, as well as marked koilocytosis - ballooning of prickle cells
with pyknotic nuclei and perinuclear halos. In a very preliminary study, 74% of 23
biopsies showed evidence of papillomavirus antigen using an immunocytochemical

Flgdoml APPENDIX)
fechniqt%ﬁ’@s—urﬁﬁgrﬂ‘re—ﬁﬁon to be a form of papillomavirus-induced flat oral wart,

we initiated an efecfron#nicroscopic search for papillomavirus particles. Irflff‘enl# six cases
GAorion S

owever, to our surprise, 5/6

gonln APPEND )

cases showed plentiful evidence of a herpes-type virus.y We do not yet know if this is

examined to date, we have found no evidence of HP

cytomegalovirus (CMV), herpes simplex (HSV) type | or 2, Epstein-Barr virus (EBV) or



varicella-zoster virus (VZV).

The identification of the viruses or virus elements present in HL is at a
preliminary stage. Perhaps an HPV type is present and complete and represents a fairly
straightforward example of opportunistic infection in a host tissue which is
immunocompromised both systemically and also locally. Langerhans cells (LC) are known
to be decreased in the skin in AIDS (..%.), while the keratinized surface of the tongue is
known to have areas devoid of LC (3) The second virus may then simply colon§e the
hyperplastic epithelium of the wart-like lesion produced by the HPV. However,
papillomavirus particles are not seen and the herpes-type virus is present in very large
quantities. Perhaps the HPV is defective, produces antigen and cytopathic effects but
not complete virus particles. Perhaps a herpes-type virus (CMV, HSJ’{!—O!’—E, EBV or VZV)
is present and contributes to the lesion. Even more speculative and excitin are the

(and & e NN
possibilities, firstly that fhe herpes-type virus is present q%duees both The HPV

antigen staining an e lesion, -eﬁé secondly that a hybrid HPV/herpes-type virus
apGN©O s,
is present. Suchx hybrld betweenfvl&o and ea adenovnru§\hos been described (4'7
ot
The lesion is of interest for several Eutther reasons. @s,fecenf reports suggest
a previously unsuspected and possibly widespread role for HPV in oral epithelial
(-
hyperplasia, dysplasia and mmd carcinoma (.,.\.. Of interest in this regard is the
observation of several cases of oral carcinoma in young male homosexuals in San
Francisco (ﬁ..). Similar relationships have been studied extensively between HPV and

carcinoma of the uterine cervix. (.m,.u..). There is also thought to,an association, as yet

A
HSV ~2 (aH4)012)
not well understood, between HSV2 and u’rerlne corcinomc}\ s well as a possible analogous
._1_ e
association between oral cancer and HSV$ ( ....... ). Papillomaviruses (....), herpes simplex

virus (j....), cytomegalovirus (.’.3, and EB virus (3) can all transform cells and behave as

oncogenic agents.

Specific Aims




I. To further define and investigate the etiology, pathogenesis and natural history
of oral "hairy" leukoplakia (HL), a newly described lesion which is part of the
AIDS group of diseases.

2. To identify the virus elements thought to be present in the lesion and to assess
their incidence in a group of HL cases.

3. To explore local, intramucosal, immune mechanisms by identifying and counting

Langerhans cells (LC), includin umerating those bearing la antigeny ool G
Wm 1~\.t(z-f\?d<r'la_m‘%5—c_g._eﬂ \-H-—EQ-CEWL\L‘P +e gHP\f q’gd:bx_ﬁ- %U‘Qﬂ_ryf\ .

.

L i i i k f
o follow cases prospectively and to attempt to deg_!{r\ueo‘}'{_\sa’l W ggr % <

e

M ~development of Pneumocystic,carinii pneumonia (PCP)A Further, to assess the

risk, if any, of transformation of the lesion into oral squamous cell carcinoma.

Methods

Patients

Approximately 750 new patients are seen each year in the Oral Medicine Clinic at
UCSF, among a total of almost 5,000 patient visits per year. At present, about | to 2
new cases of HL are being seen each week. We anticipate at least this rate of accession
of new cases during the 8 months of the proposed grant period. The cases are referred by
physicians and dentists in the city of San Francisco and adjoining areas)buf most are
referred from the AIDS Clinical Research Center/KS Clinic. As the new UClSF' AIDS
clinic becomes functional, and as awareness of the lesion spreads among clinigéns, the
referral rate may increase. We therefore anticipate no difficulty in recruiting 30 to 50
new cases for some or all parts of the study. In addition, paraffin blocks are available in
35 existing biopsies from 30 cases, while frozen tissue from |5 cases and serum from |4
cases are stored in the UCSF AIDS Specimen Bank. EM blocks have been prepared in 8
cases in addition to those described in the Introduction. Thus a good deal of material
awaits investigation and the project can YL,hergo major expansion as soon as funding

becomes available.



All new patients will be invited to participate and those who agree will give a
detailed medical and social history using the UCSF AIDS Clinical Research Center
protocols. Complete oral exam will be performed by Dr. D. Greenspan, backed-up by Dr.
T.E. Daniels and Dr. J.S. Greenspan if needed. Physical examination will be performed
by Dr. H. Hollander in the UCSF AIDS Clinic or by Dr. M. Conant and his nurse-
practitioner staff in the UCSF AIDS Clinical Research Center/KS Clinic. Clinical data,
and vltimately all laboratory data, will be stored in the UCSF AIDS Clinical Research
Center computer.

Oral Biopsy/Histopathology

White lesions suspected ﬁ representing the lesion of HL will be subjected to

incisional biopsy using local anesthesia. We-have not—found suturing-te-be-useful-and
heating-is-ysvally-uneventful. The specimen will be divided as follows:

I. A portion will be routinely fixed and processed for histopathology and PAS
staining. The%e will be performed by the Oral Pathology service of the
department, on which the Principal Investigator is an attending oral
pathologist. The same paraffin blocks will be used for PAP staining for H;V
antigen (see below).

3

2. A portion will be cut into Ilmm* fragments for elecfror/microscopy. (see below)
3. A portion will be used for cultural virological studies (see below)
4. The remainder will be quick-frozen in liquid nitrogen and then stored in sealed

vials in liquid nitrogen in the tissue bank of the UCSF AIDS Specimen Bank.

Cryostat sections will be cut for some of the virus studies and for the

iie}rzificoﬁon of Langerhan's cells. TM -%ﬁau.m j&‘/vvwm uw QQﬂo

Control Tissues

I. "POSITIVE" controls will include skin and oral verrucae and condylomata

(control for HPV))HSV{_ond-Z ’infec‘l‘ed"t:'eﬁs—i-'rﬂes, CMYV infeeted-cell-tines, EBV/
/
infectedtymphobtasts and VZV infected cell lines.

L gearta B DNA £ Souther~ Aot dadi, .



2. "NEGATIVE" controls will beV specimens from other oral epithelial lesions

A
undergoing diagnostic biopsy in our clinics. These will include hyperkeratosis,

dysplasia and carcinoma, candidiasis and lichen planus. We will also use normal
oral mucosa obtained at=bispsy=ard during plastic procedures.

3. A further, most important, control will be non-lesional tissue adjoining HL
lesions. This control tissue should help us to establish if the agents found are

confined to the HL lesion or are more widely present in the epithelium of these

Immunological Studies

Delayed cutaneous hypersensitivity will be tested using PPD, candida, mumps and
trichophytin antigens. Assessment of peripheral blood lymphocyte subtype mumbers and
T4/T8 ratios will be performed by Dr. Conrad Casavant in the Clinical Immunology

laboratory at UCSF,

Ultrastructural Studies
Tissue fragments will be fixed for 12-48 hours in 3% glutarelde é.cj.), postfixed for
A

| hour in 1% buffered osmic acid, (35 dehydrated in graded ethanol and propylene oxide

and embedded in EPON 812 €J.). Thin sections will be cut from areas selected by %[\L

’N‘Lmsul&exammg){s"i%hm sections and will be double-stained on Formvar-coated grids with
~~

WS
saturated Urony}/ocem‘re and modified lead citrate (2 ; sections will be screened for HP (7»3 =2 C;)

:Fcf

%'fher viruses by examining at least 100 cells from each case. The instrument to be
used is the Siemens Elmiskop | A, operating at 80KV, in the EM facility of the Division of

Oral Medicine.

Virological Studies

Our intent is to:

I. Confirm or refute ﬂlepresence of human papillomavirus (HPV).

pgﬁ““ § aindaaine
%ﬂﬁmﬁe—%es—wpe virus, seen in 5/6 cases on electror{mlcroscopy

in our preliminary study,+4s-indeed-present. \
L]



\771\%%

3. To attempt to identify the latter using techniques to demonstrate HSV{ and . /
A
CMV, EBV and VZV. Details follow and the plan is summarized in Table |.

a) Culture (;15)
Fresh tissue specimens will be transported to Dr Drew's laboratory where
attempts will be made to culfumﬁosyceﬂgnombly human lung
fibroblasts, suitable for members of the human herpesvirus group.
Evidence of cytopathic effects will be sought.

b) Papillomavirus

The search for papillomavirus will include attempts to further identify HPV

+o ) a
{4‘_'*” antigen, electromicro?@w%mhole virus particles and %DNA
probes. R.SM"D—G'EV\_ :;E\
HPV antigen A

Paraffin sections will be cut and subjected to the peroxidase-antiperoxidase

technique using antisera to papillomavirus antigen. The—teechnique ta be

used is that of Sternberger (....) and W will employ two antisera. Both-are o< —Q:-DJ\J\

raised in rabbits using as antigen preparations of the core antigen of bovine

papillomavirus. One is available commercially (DAKO) while the other is
the gift of Dr. A.B. Jenson of Georgetown University. Control procedures
will include the use of serum from non-immunized rabbits as well as

incubations omitting each of the other stages. Sections—wit—be

ed Wwi 22 o OCK endogenou

( | . fo bl Sl Vi : | . Tthe
active secondary swine anti=rabbit—antiserum:—Fthefinal-reaction product

lc i od

me‘adﬂy—éﬂm%mmghgmgmﬂn

—eounterstain than_is the brown reaction preduct of DAB. Control tissues

will include oral verrucae (positive control) and oral hyperkeratosis,



carcinoma, candidiasis and lichen planus (negative controls, as well as non-

lesional tissue from HL patients.

HPV particles on EM (see above)

HPV-DNA
fo
Evidence for papillomavirus DNA will be sought|sy Dr. A.B. Jenson using
probes provided by Professor H. zur Hausen. Twenty five probes for that

Tr-1 Al
number of HPV types are available  but initial experiments Jé—\ﬁ DNA

mcfed from frozen HL tissue sent by Wﬂder non-stringent
o b i s~ PO LMOMUM InNQ Qryy t-vllQ'ﬁ.o

conditions to determine t i .
?W

Subsequent work will be directed at determining the type or types of HPV-

DNA if present. -Dr. Jenson—wil-use—the—Southern—bfot—technique (see-
i

c) Herpes Simplex Virus 4 and 2

Experiments wilm cg!’rure, attempts to identify antigen in tissue

.
sec’riokg%ﬁm_m}k probes. EM studies are also described above.

HSV antigen
The battery of 9 monoclonal antibodies provided by Dr. M.Zweig will be

used. We will apply the avidin-biotin-peroxidase (ABC) technique (:.Z.é) with

which we have 4 years of experience. This will permit identification and

: = VS ACST N -
~ localization of most stages of HSV{ and 2. The-meneelonals are: AR (

' | _
,/ cAno L~/

Casv-1) s A~ (D5 565 (thsu- | Co\p%xcﬁ\fpz-ét&ﬁ\7

AntiICP4 58-S  HSv-t1

Anti ICP5 56-S HSV:% &apsid protein

Anti ICP6 2-5  HSV

Anti ICPé 105-S HSV-2

Anti ICPé 48-S  HSV-1 Cross reacting

Anti ICP8 39-S  HSV:1 DNA binding protein

P4 58S

=< g e



Sm

The probes for HSV-1 and 2 DNA, provided by Dr. R. Hyman will be used by

HSV-DNA

Dr. J. Felton in the Southern blot technique (Ei ). The recombinant probes to

be used will include EcoRI fragments B and F of HSV-1 (Patton strain) as well

as BglIl fragments C and N of HSV-2 (333 strain). Vector-only probes (e.g.,

PACYC184) will be used as negative controls. A further control will be a

cloned, single-copy normal human gene used as a probe to demonstrate that the

method is adequately sensitive. All the above probes, and also probes consisting
medl prdinactive pod

of whole, intact HSV-1 and 2 DNA, will benhybrldlzed to nitrocellulose blots

of electrophoretically separated DNA from HL lesions, uninvolved mucosa of

HL patients, and the same patient's blood leukocytes. Other controls will

include DNA from blood leukocytes of healthy individuals and from HSV-transformed
&L‘[rw

cell lines ﬂﬁdﬁ%ﬂﬂﬁiﬁ.the untransformed cell lines from which they are derived.

Blots of artificially constructed mixtures of various DNégzﬁmay also be used,

for example HSV-1 virion DNA and normal human DNA mixed in a genome-equivalent

ratio of 1:1. Blots will be prepared from DNgé}cut with several different

restriction endonucleases, and the hybridization reactions will be performed

under conditions of wvarious degrees of stringency.



SR (VR PO

Anti gB 35-5  HSVA glycoprotein
Anti gB 3-S5 HSV-1
Anti gD 4-S HSV-1

L, PRSI S (R0 1 R Ly

he probes for HSV| and 2 DNA, provided by Dr. R. Hyman wil| be used by Dr. J.

A
——" Felton in the Southern blot Technique'%.].). The probes to,used|HSV-I (strain Palton) as Pefton,

— well as Bgill fragments eard N of HSV-2 (strain 333). Theke,’\ihe whole viral DNA probes,

ey

conditions of various degrees of stringency.

<‘———~ d) Cytomegalovirus (CMV)

Experiments will involve culture and EM (see above) as well as attempts to

identify CMV antigens and CMV-DNA

( CMV Antigen

oy Cryostat sections will be reacted with pool%onoclonal antibody

to CMV (Immulog/Syva Labs) in a biotin-avidin FITC system (EY Labs).
CMV-DNA
Inssityu hybridization, using cryostat sections, will be applied and will

involve the ENZO Biochem. Inc." Patho-Gene™ kit. A biotinylated DNA



probe is hybridized to CMV-DNA and is detected by a streptavidin-
horseradish peroxidase-complex and DAB system.

e) Epstein-Barr virus (EBV)

Dr. Lennette will use human sera to identify CMV and EBV in IF. Cryostat

sections will be reacted with at least two sets of referencef\human sera of
/ specifities: EBNA+/CMV-, EBNA-/CMV+ and EBNA+/CMV+ (minimum 6

sera per casﬁe). A guinea pig complement/anti-guinea pig C3 system

(fluoresceinj\;:onjugqfed) will be used.(l%)

EBV-DNA probes are available commercially and we will develop their use
IS in the in#sity hypridization assay.

f) Varicella-zoster-virus N

" :
Dr. Len‘s’rfe will use human sera with antibodies to VZ)’Q. Dr. Lennette is

developing the use of new anti-VZV monoclonals and we will apply these
also, as well as VZV-DNA probes when they become available.

The field of inssitu identification of viruses within tissues is developing
rapidly. Most of the reagents and techniques are fairly new. Modifications
and improvements can be expected to occur even during the period of this
grant. We will apply these to our problem as they become available.

Langerhans Cell Studies

These will be supervised by Dr. T.E. Daniels

Langerhans cells (LC) will be identified in IOJ.»m cryostat sections using adenosine
triphosphatase (ATPase) histochemistry(z(q.ff\?a %nd by immunohistochemistry usipg
commercial monoclonal antibodies against the Té antigen (3D) and the la antigen ?i)(?
the ABC technique ()'% LC will be counted in standard fields and the results correlated
with the nature and location of virus antigen or DNA in the immunohistochemical and inw

sity techniques. Our hypothesis is that selective loss of LC is related to colonization by

——

HPV and/or the as-yet-unidentified herpes-type virus. The control tongue| biopsies from f\ﬁr"\—Qp/)’mq



non-lesional jareas in our HL patients will clearly be very important in this aspect of our
N
study.

Prospective Study

Our HL patients will be examined twice during the 8 months of this proposal and
at intervals thereafter. We will record the development of features of AIDS, notably
PCP, which has already occurred in 8 cases. We will attempt to assess risk factors for
this complication and any others which develop. For this aspect of the study, we have
enlisted the support of Dr. W. Winkelstein of the UCB School of Public Health who is the
Pl of a substantial NIAIMD longitudinal study of cohorts of male homosexuals and
controls. He has assigned a graduate student to our study and we are in the process of
developing our joint protocol. No funds are requested for this part of our HL
investigation except for a small sum to fund assessment of the presence and titer of
antibodies to ARV (AIDS associated retrovirus)# by Dr. J. Levy. This virus appears to
have many of the properties of HTLV—'E (32) and LAV 33) We are also in the process of
negotiating with Professor Chermcmn/\'cﬂL the Pasteur Institute, Paris, to have LAV titers

performed.



TABLE I.

VIRUS COMPONENT TECHNIQUE INVESTIGATOR  CONTROL
TISSUE

HPV Whole virus particles EM J. Greenspan I. Oral warts/skin
warts
Antigen PAP /antisera J. Greenspan 2. Non-lesional
DNA Southern blot A.B.Jenson tissue from HL

cases
3. Other oral ep-
epithelial lesions

Herpes Whole virus particles EM J. Greenspan
Group Live virus s Qul’rure Drew patient tissue
C\ R s S e Y it TP FEe— e, . oS =g ~
HSVI & 2 Lsive-virus Culture <1.Greenspan/ l. Oral herpes,
Antigens ABC/monoclonals Hwang lesions, infected
cells
2. Non-lesional HL
DNA Southern blot Felton/Hwang patient tissue
3. Other oral
Q § 3T lessi
AP b e T T R e T o S s essLoni/\J_’_
CMV Antigens lF/rnonoclonqls Lenette |. Known positive
CMV lesions/cells
DNA In situ Drew 2. Non lesional HL

patients tissue
3. Other oral

hybrldlzo’rlon

SN S e
EBV Antigens IF /antisera Lennette I. Known positive
DNA Inssitu . Greenspan/ EBV lesions/cells
‘hybridization Felton 2. as above
(when reagents 3. as above

are available &

{2/3 as above

Antigens IF /antisera J .Greenspan/
DNA and in=situ Lennette
hybridization
(when both are

QAR \W/WM \/\/ﬁ\\f—/\‘“———\

ARV Antibodies in IF Levy I. Normal controls
serum 2. ARV positive
serda.



X1l Relation of the Project to the AIDS Problem

We believe that further investigation of the nature, etiology, pathogenesis and

progress of this new entity within the AIDS spectrum, oral hairy leukoplakia, is

appropriate for the following reasons:

l.

Such information may improve understanding of the role of viruses and local
immunsuppression in the pathogenesis of AIDS.

Gk 2 X . ] . u&;Q
Identification of the viruses present will contribute to an understanding of«ad::yé‘
eertain organisms cause opportunistic infections in AIDS. The elucidation of
the relationship between the virus?%fc%al);'leud to increased understanding of
defeetive—oncogenic—viruses, virus-virus in’rerucﬁons,qnd- hybrid viruses and

their roles in infection, immunosuppression and oncogenesis. KS
Determining which cases progress to the full syndrome, with PC?R; help in
earlier diagnosis of AIDS and ultimately contribute, in part, to its prevention
and control.

Finally, investigation of the potential of this virally induced hyperplasia to
undergo dysplastic and neoplastic transformation may contribute to elucidating

the problem of neoplasia in AIDS.



Xl Progress Reports

The Principal Investigator is not currently a direct recipient of Task Force
monies. However, he has received such funds in two ways. He is responsible for the
UCSF AIDS Specimen Bank which is supported by the Task Force grant to the UCSF AIDS
Clinical Research Center. Secondly, he has been the co-investigator on a Task Force
grant to Jay Beckstead M.D. Therefore, relevant portions of the progress reports of
those two projects are attached. However, neither is directly related to the current
proposal. The specimen bank will be used to accept and store HL specimens and sera,
just as it is used fo store tissue and serum for many other projects, and no funds are
requested in the present proposal for such support activities provided by the specimen

bank.
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LEGENDS TO FIGURES

Fig | Clinical appearance of the lesion

Fig 2a H & E stained section
original mag x 16
surface projections (large arrow)

Koilocyfosis (small arrow)

Fig2b H & E stained section

original mag x 100

ko PRI
\Q \1§0|locy10hc p:;mm cells (arrow) | e L’@

Fig 3a PAP reaction for papillomavirus antigen
original mag x 160

Note positive staining in nuclei (arrows)

Fig 3b control procedure-normal rabbit serum
original mag x 160

nuclei are not stained (arrows)

Fig 4 HERPES-TYPE-VIRUS LJF_Q,W/\ ”IQ \JUW

Fig 4a WX 50,000

+dntranuclear virions100 nm diameter (hollow arrows)

~Muclear-enveloped virons, 175 nm diameter (solid arrows)

Fig 4b Mag x 60,000

virions 250 nm diameter in intercellular spaces

DESMISOMED). 1 ;oo (D)
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BUDJET JUSTIFICATION

Personnel

Principal Investigator

Dr. J. S. Greenspan will plan, supervise and review all aspects of the study. He

will liaise with coinvestigators and consultants and maintain all data. He will
prepare reports, abstracts and papers. He will present the results at meetings and
symposia.

Co-Investigators:

Dr. D. Greenspan will be responsible for all clinical aspects of the study
including seeing the patients, obtaining informed consent, performing biopsies
and providing appropriate specimens for the PI, other co-investigators and
consultants. She will collate clinical and laboratory data and analyse it to
establish correlations. She will participate in the preparation of reports, will
prepare abstracts, give presentations at meetings and prepare manuscripts.

Dr. J. Felton will be responsible for the herpes simplex virus DNA studies. He

will supervise technical staff who perform Southern blot and other assays and
will be involved in the day-to-day performance of the assays. He will
contribute to reports, prepare abstracts, give presentations and prepare
manuscripts.

Dr. T.E. Daniels will provide clinical back-up to Dr. D. Greenspan. He will be
responsible for the Langerhan's cell studies including supervising technical
staff, performing counts and analysing data. He will contribute to reports,
prepare abstracts, give presentations and prepare manuscripts.

Other UCSF Participants (see letters)

2,
3.

Dr. W.L. Drew will be responsible for the cytomegalovirus studies including
viral culture, immunofluorescence and immunoperoxidase using monoclonal
antibodies, and in-situ hybridization using DNA probes.

Dr. S. Silverman will consult on clinical aspects of the project.

Dr. J. Levy will detect antibody to the AIDS associated retrovirus (ARV) in sera
from HL patients. He will initiate studies to culture ARV from HL biopsy
tissue.

Consultants (OJZJL /QQJ&I)\/)’)

I

Dr. E. Lennette will investigate the presence of Epstein Barr virus,
cytomegalovirus, and varicella zoster virus. She will use immunofluorescence
with both antisera and monoclonal antibodies.

Dr. R. Hyman has agreed to provide his battery of probes for HSV | and 2
DNA. He will consult with the Pl and Dr. Felton on interpretation of the
results obtained with there reagents.

Dr. A.B. Jenson will investigate the presence of human papillomavirus DNA




using the Southern blot technique.

4. Dr. M. Zweig has donated a panel of monoclonol antibodies to antigens of HSV |

and 2. He will consult on the use of these and on interpretation of data on HSV.

Staff:

CB.C. Hwang is a PhD student, in the Experimental Pathology program,

working as a research assistant in Dr. J. Greenspan's laboratory. He has worked
on herpes simplex virus for about 3 years and is adept with the use of Dr.
Zweig's monoclonal antibodies in the ABC technique. He will perform the assay
and will also do the Southern blot work for HSV-DNA using Dr. Hyman's probes
and guided by Dr. Felton.

llse Sauerwald is a very experienced histology and histochemistry technician.

She will accept and divide up HL tissue , freeze and store it in the AIDS
Specimen Bank as appropriate, and cut sections using the biohazard cryostat in
the P2* room. She will send material to co-investigatiors and consultants. She
will perform the PAP technique for HPV antigen and the procedure for
Langerhan's cells. In addition, she will screen slides, perform photography and
prepare draft reports.

Vibeke Petersen is an experienced electronmicroscopist. She will perform all

laboratory phases of the ultrastructural work including tissue preparation, EM
viewing and photography, preparation of data reports and contribution to
manuscripts.

Carol Fiuren. Support is requested for |/2 day per week office support for the

project.

Supplies and Expense

.
I

Dr. J. Greenspan's lab.

a. Cytochemistry. Substrates, ABC and PAP kits, slides, buffers, cryostat
supplies, materials and processing for photography. = $2,500

b E.M, Fixatives, embedding material, glass knives, slides, grids,
photography and maintenance of the EM (40% of $2000 contract). = $4,000

c. Microbiology. Support is requested for candida culture and identification,
for sending samples to consultants Drew, Lennette and Jenson and for new
antiviral antisera and monoclonals as these become available. = $1,500

Laboratory Immunology

T4/T8 ratio, 30 cases X $75 = $1,500
(special research rate for members of the UCSF AIDS research group). To
be performed by Dr. C. Cassavant. (see letter)

Dr. Drew

Thirty cases X 200 = $6,000



iv  Dr. Lennette
Thirty cases X 100 = $3,000

\ Dr. Jenson

Thirty cases X 50 = $1,500
vi  Dr. Levy

Thirty cases X 25 =$ 750
vii Travel

Two investigators to one national
meeting each (ASM, AACR or |ADR) = $2,000
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XI. Explanation of Project

Title Oral viral leukoplakia - a new lesion in association with AIDS

Introduction/Backgr ound

Between October 1981 and July 1984, we have seen 37 cases of a previously

unrecorded lesion of the tongue in male homosexuals in the San Francisco area. The
ang

lesions are on the lateral margins of the tongue and,\of varying sizes. They are usually

poorly demarcated and show a corrugated or "hairy" surface. Although usually painless,

the lesions have been noticed by the patients, several of whom report spontaneous

regression and reappearance. We have provisionally named the lesion hairy leukoplakia
(HL).

Although all of our patients with HL have been in apparent good health at the
time of diagnosis, all repor ted previous use of recreational drugs, most gave a history of
hepatitis B and many had diffuse lymphodenopathy. Of a few cases tested for
immunocompetence wing skin tests and TQITS ratios as criteria, all showed some
evidence of immunosuppression. None of our patients had AIDS at the time of diagnosis
of HL, but%/37 have developed PCP in the 33 months of our preliminary study.

The lesion has a distinctive histopathology and shows features suggestive of a
human papillomavirus (HPV) lesion. These include the "hairs", which are due to localized
acanthosis and parakeratosis, as well as marked koilocytosis - ballooning of prickle cells
with pyknotic nuclei and perinuclear halos. In a very preliminary study, 74% of 23
biopsies showed evidence of papillomavirus antigen using an immunocytochemical
technique. Presuming the lesion to be a form of papillomavirus-induced flat oral wart,
we initiated an electronmicroscopic search for papillomavirus particles. In only six cases
examined to date, we have found no evidence of HPV. However, to our surprise, 5/6
cases showed plentiful evidence of a herpes-type virus. We do not yet know if this is
cytomegalovirus (CMV), herpes simplex (HSV) type 1 or 2, Epsteih@grvifus (EBV) or

Epsliin = Baan yinins



varicella-zoster virus (VZV).

The identification of the viruses or virus elements present in HL is-incemplete.
Perhaps an HPV type is present and complete and represents a fairly straightforward
example of oppor tunistic infection in a host tissue which is immunocompromised both
systemically and also locally. Langerhans cells (LC) are known to be decreased in the skin
in AIDS (....), while the keratinized surface of the tongue is known to have areas devoid
of LC (...). The second virus may then simply colonise the hyperplastic epithelium of the
wart-like lesion produced by the HPV. However, papillomavirus particles are not seen
and the herpes-type virus is present in very large quantities. Perhaps the HPV is
defective, produces antigen and cytopathic effects but not complete virus particles.
Perhaps a herpes-type virus (CMV, HSVI or II, EBV or VZV) is present and contributes to
the lesion. Even more speculative and exciting are the possibilities, firstly that the
herpes-type virus only is present and produces both the HPV antigen staining and causes
the lesion, and secondly that a hybrid HPV/herpes-type virus is present. Such a hybrid
between SV40 and an adenovirus has been described (...).

The lesion is of interest for several further reasons. Thus, recent repor ts suggest
a previously unsuspected and possibly widespread role for HPV in oral epithelial
hyperplasia, dysplasia and and carcinoma (....). Of interest in this regard is the
observation of several cases of oral carcinoma in young male homosexuals in San
Francisco (....). Similar relationships have been studied extensively between HPV and
carcinoma of the uterine cervix. (.......). There is also thought to an association, as yet
not well understood, between HSV2 and uterine carcinoma as well as a possible an?t;l;igous
association between oral cancer and HSV1 (....... ). Papillomaviruses (....), herpes simplex
virus (....), cytomegalovirus (....), and EB virus (....) can all transform cells and behave as

oncogenic agents.

Specific Aims

JJ(‘QK%Q.



1. To further define and investigate the etiology, pathogenesis and natural history
of oral "hairy" leukoplakia (HL), a newly described lesion which is part of the
AIDS group of diseases.

2. To identify the virus elements thought to be present in the lesion and to assess
their incidence in a group of HL cases.

3. To explore local, intramucosal, immune mechanisms by identifying and counting
Langerhans cells (LC), including enumerating those bearing Ia antig en.

4. To follow HL cases prospectively and to attempt to define risk factors for the

development of Pneumocystic carinii pneumonia (PCP). Further, to assess the

risk, if any, of transfor mation of the lesion into oral squamous cell carcinoma.

Me thods

Patients

Approximately 750 new patients are seen each year in the Oral Medicine Clinic at
UCSF, among a total of almost 5,000 patient visits per year. At present, about | to 2
new cases of HL are being seen each week. We anticipate at least this rate of accession
of new cases during the 8 months of the proposed grant period. The cases are referred by
physicians and dentists in the city of San Francisco and adjoining areas but most are
referred from the AIDS Clinical Research Center/KS Clinic. As the new UCSF AIDS
clinic becomes functional, and as awareness of the lesion spreads among clinicans, the
referral rate may increase. We therefore anticipate no difficulty in recruiting 30 to 50
new cases for some or all parts of the study. In addition, paraffin blocks are available in
35 existing biopsies from 30 cases, while frozen tissue from 15 cases and serum from 14
cases are stored in the UCSF AIDS Specimen Bank. EM blocks have been prepared in 8
cases in addition to those described in the Introduction. Thus a good deal of material
awaits investigation and the project can udergo major expansion as soon as funding

becomes available.



All new patients will be invited to participate and those who agree will give a
detailed medical and social history using the UCSF AIDS Clinical Research Center
protocols. Complete oral exam will be performed by Dr. D. Greenspan, backed-up by Dr.
T.E. Daniels and Dr. J.S. Greenspan if needed. Physical examination will be performed
by Dr. H. Hollander in the UCSF AIDS Clinic or by Dr. M. Conant and his nurse-
practitioner staff in the UCSF AIDS Clinical Research Center/KS Clinic. Clinical data,
and ultimately all laboratory data, will be stored in the UCSF AIDS Clinical Research
Center computer.

Oral Biopsy/Histopathology

White lesions suspected as representing the lesion of HL will be subjected to
incsional biopsy using local anesthesia. We have not found suturing to be useful and
healing is usually uneventful. The specimen will be divided as follows:

1. A portion will be routinely fixed and processed for histopathology and PAS
staining. There will be performed by the Oral Pathology service of the
department, on which the Principal Investigator is an attending oral
pathologist. The same paraffin blocks will be used for PAP staining for HSV
antigen (see below).

3 fragments for electronmicroscopy. (see below)

2. A portion will be cut into Imm

3. A portion will be used for cultural virological studies (see below)

4. The remainder will be quick-frozen in liquid nitrogen and then stored in sealed
vials in liquid nitrogen in the tissue bank of the UCSF AIDS Specimen Bank.
Cryostat sections will be cut for some of the virus studies and for the

identification of Langerhan's cells.

Control Tissues

\[U[\u_C_CL-Q\
1. "POSITIVE" controls will include skin and oral verracue and cordylomata
Qy~on
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EBV infected lymphoblasts and VZV infected cell lines.
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2. "NEGATIVE" controls will be specimens from other oral epithelial lesions
undergoing diagnostic biopsy in our clinics. These will include hyperkeratosisi
dysplasia and carcinoma, camdidiachheﬁgr planus. We will also use nor mal oral
mucosa obtained at biopsy and during plastic procedures.

3. A further, most important, control will be non-lesional tissue adjoining HL
lesions. This control tissue should help us to establish if the agents found are
confined to the HL lesion ogare more widely present in the epithelium of these
immunosuppressed homosexual patients.

Immunological Studies

Delayed cutaneous hypersensitivity will bc;k tested using PPD, candida, mumps and
o

trichophytin antigens. Assessment offlymphocyte subtype numbers and quTg ratios will

be perfor med by Dr. Conrad Casavant in the Clinical Immunology laboratory at UCSF.

Ultrastructural Studies

Tissue fragments will be fixed for 12-48 hours in 3% glutarelde (...), postfixed for
1 hour in 1% buffered osmic acid, (...) dehydrated in graded ethanol and propylene oxide
and embedded in EPON 812 (...). Thin sections will be cut from areas selected by
examining semithin sections and will be double-stained on Formvar-coated grids with
saturated uranylacetate and modified lead citrate (...); sections will be screened for HPV
and other viruses by examining at least 100 cells from each case. The instrument to be
used is the Siemens Elmiskop 1A, operating at 80KV, in the EM facility of the Division of
Oral Medicine.

Virological Studies

Our intent is to:
1. Confirm or refute the presence of human papillomavirus (HPV).
2. To determine if the herpes-type virus, seen in 5/6 cases on electronmicroscopy
in our preliminary study, is indeed present.

3. To attempt to identify the latter using techniques to demonstrate HSV1 and 2,



CMV, EBV and VZV. Details follow and the plan is summarized in Table 1.

a) Culture
Fresh tissue specimens will be transported to Dr Drew's laboratory where
attempts will be made to culture virus using host cells notablg human lung
fibroblasts, suitable for members of the human herpesvirus group.

L r Ky
cietes ovwext effects will be‘b\ou ght.
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The search for papilloma ~irus will include attempts to further identify

Evidence

b) Papillomavirus

HPV antigen, electromicroscopy for whole virus particles and the use of
DNA probes.

HPV antigen

Paraffin sections will be cut and subjected to the peroxidase-antiperoxidase
technique using antisera to papillomavirus antigen. The technique to be
used is that of Sternberger (....) and we will employ two antisera. Both are
raised in rabbits using as antigen preparations of the core antigen of bovine
papillomavirus. One is available commercially (DAKO) while the other is
the gift of Dr. A.B. Jenson of George town University. Control procedures
will include the use of serum from non-immunized rabbits as well as
incubations omitting each of the other stages. Sections will be
preincubated with H,O, to block endogenous peroxidase and then with
normal swine serum to block existing activity again st human antigens in the
active secondary swine anti-rabbit antiserum. The final reaction product
will be developed using amincethylcarbazole (AEC) which produces a red
homogenous dye. This is more readily distinguished from the hematoxylin
counterstain than is the brown reaction product of DAB. Control tissues
will include oral verrucae (positive control) and oral hyperkeratosis,

_— carcinoma, candidiasis and lichen planus.(n@&mu% CG‘V\-Q/QTQA)Y A7 A RUAA



c)

HPV particles onEM (see above)

HPV-DNA

Evidence for papillomavirus DNA will be sought by Dr. A.B. Jenson using
probes provided by Professor H. zur Hausen. Twenty five probes for that
number of HPV types are available but initial experiments on DNA
extracted from frozen HL tissue sent by us will be under ron-stringent
corditions to determine the presence of the entire HPV genome.
Subsequent work will be directed at/identifying parts-of the genome-and at
determining the type or types of HPV-DNA if present. Dr. Jenson will use
the Southern blot technique (see below).

Herpes Simplex Virus | and 2

Experiments will involve culture, attempts to identify antigen in tissue
sections and the use of DNA probes. EM studies are also described above.
HSV antigen

The battery of 9 monoclonal antibodies provided by Dr. M Zweig will be
used. We will apply the avidin-biotin-peroxidase (ABC) technique (...) with
which we have 4 years of experience. This will permit identification and

¢
locglization of most stages of HSV] and 2. The monoclonals are:

Anti ICP4 8-S  HSV-1

Anti ICP5 56-S  HSV-1 Capsid protein

Anti ICP6 2-8 HSV-1

Anti ICP6 105-S HSV-2

Anti ICP6 48-S  HSV-1 Cross reacting

Anti ICP8 39-S  HSV-1 DNA binding protein
Anti gB 35-S  HSV-] glycoprotein

Anti gB 3-S  HSV-l
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Anti gD 4-S HSV -1
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Experiments will involve culture and EM (see above) Js well as attempts to

/

identify CMV antigens and CMV-DNA /

CMV Antigen /
rowyual
Cryostat sections w1ll be reacted with pooled "'/"{" monoclonal antibody to

CMV (Immulog/Sy&a Labs) in a biotin-avidin Fy’l{C system (EY Labs).

CMV-DNA JV

/
In-situ hybridization again using cryosi;é"c sections, will be applied and will

involve the ENZO Biochem. Inc.' Patho—Gene %\ok A biotinylated DNA

TL
probe is hybridized to CMV-;DNA and is [a streptavidi§-horsera dish
N
peroxidase-complex and DAI;B/ System.

Epstein-Barr virus (EBV)/"/
; C MV Qﬁ‘}\

Dr. Lennette will use l{lman sera to identify[EBV in IF. Cryostat sections

will be reacted w;tﬂ at least two |reference human_se e
N e Corae P~ L)
EBNA+/CMV-, )EBNA /CMV+  and E\NA+/CMV+

A guinea pig
complement/anti-guinea pig C3 system (fluorescein conjugated) will be

used. She will also~investigate-CMV antigen-using anti<CMV. momelonal

#
—a&uﬁeaieg in°an indirect IF system..

CD\J DRA - proflan _Q/L

- To Ly

Varicella-zoster-virus

@-f J-A’Lf\/\&/m V;J\p UL "Qb\r'\g\ru 20 I~

EBV-DNA probes are available commercially and we will develop their use

in the in-situ hypridization assay. \ AJ\
Cytomegalovirus (CMV)

dot



Dr. Lennette is developing the use of new anti-VZV monoclonals and we
will apply these also, as well as VZV-DNA probes when they become
available.

The field of in-situ identification of viruses within tissues is developing
rapidly. Most of the reagents and techniquesare fairly new. Modifications
and improvements can be expected to occur even diring the period of this

grant. We will apply these to our problem as they become available.

HSV-DNA

RQ The probes for HSV1 and 2 DNA, provided by Dr. R. Hyman will be used by Dr. J }
v i




commercial monoclonal antibodies against the T6 antigen (...) and the Ia antigen (...) in
the ABC technique (...). LC will be counted in standard fields and the results correlated
with the nature and location of virus antigen or DNA in the immunohistochemical and in-
situ techniques. Our hypothesis is that selective loss of LC is related to colonization by
HPV and/or the as-yet-unidentified herpes-type virus. The control tongue biopsies from
non-lesional areas in our HL patients will clearly be very impartant in this aspect of our

study.

Prospective Study

Our HL patients will be examined twice during the 8 months of this proposal and
at intervals thereafter. We will record the development of features of AIDS, notably
PCP, which has already occurred in 8 cases. We will attempt to assess risk factors for
this complication and any others which develop. For this aspect of the study, we have
enlisted the support of Dr. W. Winkelstein of the UCB School of Public Health who is the
PI of a substantial NIAIMD longitudinal study of cohorts of male homosexuals and
controls. He has assigned a gradiate student to our study and we are in the process of
developing our joint protocol. No funds are requested for this part of our HL
investigation}except for a small sum to fund assessment of the presence and titer of
antibodies to ARV (AIDS associated retrovirus)S by Dr. J. Levy. This virus appears to
have many of the properties of HTLVII (...) and LAV (...). We are also in the process of
negotiating with Professor Chermann at the Pasteur Institute, Paris, to have LAV titers

perfor med.



VIRUS

Herpes
Group

HSV] & 2

CMV

EBV

VZV

= ARX

COMPONENT

Whole virus particles

Antigen
DNA

Whole virus particles
Lire YU

Eive virus

Antigens

DNA

Live virus
Antigens
DNA

Antigens
DNA

Antigens
DA

Antibodies in

serum

TABLE 1.

TECHNIQUE

EM

PAP/antisera
Southern blot

EM
C\-Liiu\v—Q

~Culture

ABC/monoclonals VGreenspan/wag

Southern blot

Culture
IF/monoclonals
In situ
hybridization

IF /antisera
In-situ
hybridization
(when reagents
are available &
reliable)

IF/antisera
and in-situ
hybridization
(when both are
available)

IF

INVESTIGATOR

J. Greenspan

J. Greenspan
A.B.Jenson

J. Greenspan
DINVV

—Drew
Hwang
Felton/Hwang

“DPrew
Lennette
Drew

L enne tte
Greenspan/
Felton

Greenspan/
Lennette

Levy

CONTROL
TISSUE

1. Oral warts/skin
warts

2. Non-lesional
tissue from HL
cases

3. Other oral ep-
epithelial lesions
Non-lesional HL
patient tissue

1. Oral herpes,
lesions, infected
cells

2. Non-lesional HL
patient tissue

3. Other oral
lessions

1. Known positive
CMV lesions/cells
2. Non lesional HL
patients tissue

3. Other oral
lesions

1. Known positive
EBV lesions/cells
2. as above
3. as above

2/3 as above

1. Normal controls
2. ARVH{positive
sera‘§ E



XII Relation of the Project to the AIDS Problem

We believe that further investigation of the nature, etiology, pathogenesis and
progress of this new entity within the AIDS spectrum, oral hairy leukoplakia, is
appropriate for the following reasons:

1. Such information may improve understanding of the role of viruses and local
immunsuppression in the pathogenesis of AIDS.

2. Identification of the viruses present will contribute to an understanding of why
certain organisms cause opportunistic infections in AIDS. The elucidation of
the relationship between the viruses could lead to increased understanding of
defective oncogenic viruses, virus-virus interactions and herid viruses and
their roles in infection, immunosuppression and oncogenesis.

3. Determining which cases mio the full synrdrome, with PCP, may help in
earlier diagnosis of AIDS and ultimately contribute, in part, to its prevention
and control.

4. Finally, investigation of the potential of this virally induced hyperplasia to
undergo dysplastic and neoplastic transformation may contribute to elucidating

the problem of neoplasia in AIDS.



XIII Progress Reports

The Principal Investigator is not currently a direct recipient of Task Force
monies. However, he has received such funds in two ways. He is responsible for the
UCSF AIDS Specimen Bank which is suppor ted by the Task Force grant to the UCSF AIDS
Clinical Research Center. Secondly, he has been the co-investigator on a Task Force
grant to Jay Beckstead M.D. Therefore, relevant portions of the progress reports of
those two projects are attached. However, neither is directly related to the current
proposal. The specimen bank will be used to accept and store HL specimens and sera,
just as it is used to store tissue and serum for many other projects, and no funds are
requested in the present proposal for such support activities provided by the specimen

bank.
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UC-SAN FRANCISCO STUDIES CONFIRM FRENCH FINDING OF RETROVIRUS IN AIDS

AND DEMONSTRATE A RETROVIRUS COULD BE PASSED THROUGH BLOOD CLOTTING FACTOR

TORONTO =-- A UC-San Francisco virologist today reported results of two studies
that add further support to the theory that a retrovirus plays a major role in
acquired immune deficiency syndrome.

A study by Jay Levy, MD, UCSF associate professor of medicine and an
investigator in the Cancer Research Institute, confirms findings by French
scientists that a retrovirus -- lymphadenopathy associated virus (LAV) -- could
be the primary cause of AIDS. So far, Levy has found evidence of LAV or a
Lav-like agent in blood cells of 28 of 50 AIDS patients in San Francisco. 1In
three of the 28, Levy's laboratory has direct proof of the similarity to LAV.

The study was reported here today at a joint meeting of the American
Society of Clinical Oncology and the American Association for Cancer Research.

Last year, researchers (F. Barre-Sinoussi, L. Montagnier, J.C. Chermann) at
the Pasteur Institute in Paris discovered LAV in blood of AIDS and pre-AIDS
patients in France. The suspected virus grows preferentially in certain
lymphocytes (white blood cells), which become damaged or diminished in AIDS
patients. The loss of these cells appears to be responsible for their inability
to fight off opportunistic infections and cancer. Levy's research group found
retroviral enzymes and proteins in white blood cells, as well as antibodies to
LAV, which indicate infection, in over 50 Eércent of the patients studied.
Evidence of the virus was not detected in any of 21 healthy controls. For the
study, Levy used reagents ‘supplied by the Pasteur Institute researchers to
compare his isolates with theirs. Electron micrographs also have confirmed the
similarities, Levy reported.

The relationship of the UCSF LAV-like agent and LAV to the HTLV-III
retrovirus, recently described by Robert Gallo of the National Cancer‘Institute,
is not yet known, says Levy. Recent reports, however, indicate strong

(more)
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UCSF Studies on Retrovirus in AIDS -- Page 2

similarities between LAV and HTLV-III. Although they are major steps in AIDS
research, Levy cautioned that these new findings do not yet establish absolute
proof that either virus or a similar one is the causé of AIDS. He is conducting
experiments, infecting animals with the UCSF isolates, in an attempt to
determine whether or not they are responsible for AIDS.

In a separate presentation at the ASCO and AACR meetings, Levy today
reported results showing retroviruses can survive procedures previously used to .
produce the clotting factor (Factor VIII) used by hemophiliacs. Levy, working
with researchers from Cutter Laboratories in Berkeley (Milton M. Mozen, PhD, and
George Mitra, PhD), tested the stability of a mouse retrpvirus, resembling LAV,
through the clotting factor production process. The process did not
substantially inactivate the retrovirus, Levy reported.

This is counter to previous beliefs that a retrovirus could not survive
such a process, and the study possibly explains why some 30 hemophiliacs in the
United States have developed AIDS. The factor, used by hemophiliacs to prevent
uncontrollable bleeding, is usually prepared from blood contributed by thousands
of donors. The study by Levy and his coworkers did indicate that the heating
procedure used now by Cutter eliminates the retrovirus effectively.

The process is now being used by maufacturers of Factor VIII to further
minimize the chances of hemophiliacs contracting AIDS, says Levy.

Taken together, Levy's studies -- indicating presence of LAV or a LAV-like
agent in the blood of AIDS patients in San Francisco and demonstration that a
retrovirus can be transmitted in blood clotting factors -- lend further support
to the theory that a retrovirus is involved in AIDS.

Levy's research is supported by grants from the state of California and the
National Institutes of Health. His UCSF research team includes Susan Kramer,
PhD, Lyndon Oshiro, PhD, Anthony Hoffman, Jill Landis and Joni Shimabukoro.
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S . WS, JULY THROUGH NOVEMBER, 1983 - ESTABLISHMENT OF TISSUE-SERUM BANK
As identified in the proposal to the State of California, the most imme-
diate need for support for the AIDS Clinical Research Center was the establish-
ment of a centralized tissue and serum bank.

Tissue and Serum Bank

¥. . Facilities

The tissue/serum storage facility was moved into a special P,*
biohazard room in November of 1983. New equipment used exclusively
. for the bank includes a -70°F Revco upright freezer with inventory
system, alarms, recorder and liquid nitrogen backup, a large liquid Np
storage container and liquid N storage refrigerator, a Baker bio-
hazard hood, a binocular microscope, a Slee cryostat, a Beckman centri-
fuge, and associated accessories. An IBM computer is on order.

2. Accessions

Specimen acquisition has acclerated from the rate established be-
fore State funding and we now accept approximately 20 sera and 3 tissue
specimens each week. Total specimens at 5/18/84 were:

Serum 542

Tissue 180

Arrangements _sre-being-negotiated for the acquisition and storage of
autopsy specimens.

.
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¥ INTRODUCTION

The UCSF AIDS Clinical Research Center was conceived approximately two
years ago and, in collaboration with University of California physicians and
scientists at all five campuses, a proposal was made to the State of Califor-
nia for a special legislative appropriation. This appropriation was made
and monies were allocated to the different university campuses for a wide
variety of AIDS related research projects. One of the largest single items
funded by this appropriation was the establishment of the UCSF AIDS Clinical
Research Center. Initial funding in the amount of approximately $125,000
was made available in August, 1983 and a subsequent appropriation in the, ap-
proximate amount of $365,000 was received in November, 1983. ¥Fherefore,\Be-
cause the monies were actually available only in stages, some of which were
made available only six months ago, this interim final report covers the dif-
ferent expenditures in different stages and, therefere, a full year's final
report cannot be made until November, 1984 or one year after the actual ap-
propriations.

S . T, JULY THROUGH NOVEMBER, 1983 -- ESTABLISHMENT OF TISSUE-SERUM BANK
As identified in the proposal to the State of California, the most imme-
diate need for support for the AIDS Clinical Research Center was the establish-
ment of a centralized tissue and serum bank.

Tissue and Serum Bank

1. Facilities

The tissue/serum storage facility was moved into a special P,*
biohazard room in November of 1983. New equipment used exclusively
for the bank includes a -70°F Revco upright freezer with inventory
system, alarms, recorder and liquid nitrogen backup, a large liquid N
storage container and liquid N storage refrigerator, a Baker bio-
hazard hood, a binocular microscope, a Slee cryostat, a Beckman centri-
fuge, and associated accessories. An IBM computer is on order.

2. Accessions

Specimen acquisition has acclerated from the rate established be-
fore State funding and we now accept approximately 20 sera and 3 tissue
specimens each week. Total specimens at 5/18/84 were:

Serum 542

Tissue 180
Arrangements _sre-being-negotiated for the acquisition and storage of
autopsy specimens.

.
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Withdrawals

Batches of specimens are released to collaborators following pro-
cedures approved by the Tissue Committee.

Serum Nine collaborations with investigators outside the UCSF AIDS
Clinical Center Investigators group have been entered into. Five of
these are with other U.C. investigators, one with an,out-of-state col-

league, and two with Federal agenciesFfzﬁkfggzggazzgz;g::l

Tissue Seven new collaborations are in progress. ~Three are outside

the UC system including one outside the USA, while four are with UC

colleagues, all in northern California.

These serum and tissue collaborations are in addition to 12 projects

using our specimens within the UCSF AIDS Clinical Center Investigators
CIOND: e Loty -

Systemwide Aspects

A UC Systemwide AIDS Task Force Specimen Banking Committee was
established at the direction of the Task Force and includes Dr. J.S.
Greenspan, Chair (UCSF), Dr. M. Gottlieb (UCLA), Dr. P. Volberding,
Dr. M. Conant, Dr. A. MacCutcheon (UCSD), Dr. T. Cesario (uCr), Dr.
N. Sun (UCLA), Br. M. Gardner (UCD) and support staff personnel. Sys-
temwide guidelines, based on UCSF experience, have been proposed.

The two main AIDS Specimen Banks, at UCSF and UCLA, are directed by
Drs. Greenspan and.Gottlieb. We have consulted frequently. Dr.
Gottlieb has come up to UCSF to review our methods and equipment, and
Dr. Greenspan will go to UCLA in the next month to reciprocate. We
have begun to standardize techniques and records.

In order to provide for the immediate establishment of this tis-

sue and serum bank, the entire initial appropriation was made available

to Dr. Greenspan for this purpose.

DEAN'S COMMITTEE

Beginni
Clinical Rese
meet monthly ta

ch Center, under the chairmenship of Dr.\John Ziegler, began to

g in the Fall of 1983, the Dean's Adviso:xiifmmittee for the AIDS
rovide advice, consultation, and overall policy direction for

the proposed Clinical Research Center. At the initial meégings of the Dean's

Committee, the con
dorsed and supported:
.effective use of the d
Of particular importance

specimens. The Committee Sought to avoid conflicts and confrontations among and

d deliberations began regarding the most appropriate and
abase being generated through the tissue and serum bank.
o the Pean's Committee was the issue of access to

t of the center as outlined in the iritial proposal was en-

W

between researchers who were\contributing tissue to the bank and those who wished
to draw upon it for research and study. By providing a forum for open discus-
sion, the Dean's Committee has been able to avoid such conflicts and has maintained
a harmonious relationship and dialogue among the various participants and users.
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Viral Cu]tures i%éi

1)

2)

3)

CMY

The tissues are minced well in MEM using scalpel and forceps. ij}

This preparation is inoculated into culture tubes containing Human
Epithelial Lung fibroblasts.

The media on the tubes are changed regularly and observed for viral
cytopathic effects.

Fluorescence

2)

3)

k)

The tissue sections are incubated with pooled mouse monoclonal antibody
to CMV. (Immulok Labs & Syva Labs)

After washing, the slides are then incubated with goat anti-mouse
antibody which has been bioninylated. (E.Y. Labs)

After washing, the slides are reincubated with an avidin-FITC conjugate.
(E.Y. Labs)

The slides are then washed and read.

In Situ Detection of CMV=DNA

The

detection of CMV-DNA is done using the Patho-Gene kit produced by ENZO

Biochem, Inc.

In this method, a biotinylated DNA probe is hybridized to CMV-DNA and
detection is by use of a streptavidin-horseradish peroxidase complex
followed by diaminobenzidine tetrahydrochloride.
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AIDS SPECIMEN BANK

John S. Greenspan

Progress Report at 5/18/84

1. Facilities

The tissue/serum storage facility was moved into a special P,* biohazard room in
November of 1983. New equipment used exclusively for the bank includes a -70°F Revco
upright freezer with inventory system, alarms, recorder and liquid nitrogen backup, a
large liquid N, storage container and liquid N, storage refrigerator, a Baker biohazard
hood, a binocular microscope, a Slee cryostat, a Beckman centrifuge, and associated
accessories. An IBM computer is on order.

2. Accessions
Specimen acquisition has accelerated from the rate established before State
funding and we now accept approximately 20 sera and 3 tissue specimens each week.
Total specimens at 5/18/84 were:
Serum 542
Tissue 180
Arrangements are being negotiated for the acquisition and storage of autopsy specimens.

3. Withdrawals
Batches of specimens are released to collaborators following procedures approved
by the Tissue Committee.

Serum Nine collaborations with investigators outside the UCSF AIDS Clinical
Center Investigators group have been entered into. Five of these are with other
U.C. investigators, one with an out-of-state colleague, and two with Federal
agencies.

Tissue Seven new collaborations are in progress. Three are outside the UC
system, including one outside the USA, while four are with UC colleagues, all in
northern California.

These serum and tissue collaborations are in addition to about 12 projects using
our specimens within the UCSF AIDS Clinical Center Investigators Group.
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Plans for 84/85

Continued growth in both accessions and withdrawals will occur. Serum bank
expansion will require a further -70° Revco freezer. Use of the AIDS Bank biohazard
room for skin, mucosal and conjuctional immunodiagnosis mandates the purchase of a
fluorescence microscope. Appropriate increases in personnel support are anticipated
commensurate with current and expected workload. However, equipment and renovation
costs will be lower than in the start-up year.

Systemwide Aspects

A UC Systemwide AIDS Task Force Specimen Banking Committee was established
at the direction of the Task Force and includes Dr. J.S. Greenspan, Chair (UCSF), Dr. M.
Gottlieb (UCLA), Dr. P. Volberding, Dr. M. Conant, Dr. A. MacCutcheon (UCSD), Dr. T.
Cesario (UCI), Dr. N. Sun (UCLA), Dr. M. Gardner (UCD) and support staff personnel.
Systemwide guidelines, based on UCSF experience, have been proposed. The two main
AIDS Specimen Banks, at UCSF and UCLA, are directed by Drs. Greenspan and
Gottlieb. We have consulted frequently. Dr. Gottlieb has come up to UCSF to review
our methods and equipment, and Dr. Greenspan will go to UCLA in the next month to
reciprocate. We have begun to standardize techniques and records.
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May 7, 1984

TO: AIDS Clinical Research Center
Principal Investigators

FR: Marcus A. Conant, M.D.
Director, AIDS Clinical Research Center

RE: Site Visit and Progress Report

The University-Wide Task Force on AIDS conducted their previously announced site
visit on Monday, April 23. The site visit team was comprised of Dr. Broude from UC
San Diego and Dr. Cesario from UC Irvine. We reviewed for them the structure of the
AIDS Clinical Research Center which is presented schematically on the diagram attached.

The major purpose of the AIDS Clinical Research Center is to collect and study
patients who voluntarily agree to answer questions about their personal lives and who
volunteer to donate blood and tissue for scientific study. Initially, we plan to
collect specimens from UCSF, San Francisco General Hospital and the VA Hospital. If
funds are available, we anticipate expanding our activities to include other hospitals
in the Bay Area and other physicians in the community. At the core of this investi-
gation is a computer hased data system on individuals with AIDS, gay men with ARC,
gay men at risk for acquiring one of these diseases, gay men free of those risks and
heterosexual controls. Specimens for study are being placed in a Tissue Bank for

investigations at this hospital and with collaborators in the University system else-
where and collaborators throughout the world.

Two hundred thousand dollars of our grant has been set aside for this computer
based network., Nine IBM personal computers, which will serve as terminals for the
hospitals involved and for the investigators at this center, have already been or- ,
dered through University Purchasing. There has been a delay in their delivery because
of the usual delay in getting equipment through the University system, however, the

order is now with IBM and we are promised delivery of the first IBM-PC computer on
May 23.

Mr. Frank Becker has been hired as a computer consultant to analyze our project
and advise us on the type of mainframe system that we need to purchase and the soft-
ware programs that we should utilize. Mr. Becker will be calling and meetint with
each of you over the next two weeks. :
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One hundred thousand dollars of our AIDS Clinical Research Center funds were
spend last July for the Tissue Bank, under the direction of Dr. John Greenspan. The
Tissue Bank is now the largest tissue repository in the nation and is functioning ex-
tremely smoothly. The site visitors toured Dr. Greenspan's laboratory and were
favorably impressed with the equipment and procedures that he has established.

Most of the specimens in the Tissue Bank were collected at the Kaposi's Sarcoma
Clinic over the past two years. For the last six months, increasing numbers of spec-
imens have been collected at San Francisco General Hospital and given the number of
patients being seen at that facility at the present time we would anticipate that
this number will continue to grow. San Francisco General Hospital was extremely for-
tunate in receiving a grant from the City of San Francisco to initiate an AIDS Clinic.
At our urging, the University of California San Francisco has decided to establish
an AIDS Clinic, which should relieve the burden already being perceived by the
physicians at San Francisco General. Dr. Harry Hollander has been chosen to run the
AIDS Clinic and $100,000.00 of our AIDS Clinical Research funds have been set aside
as seed money for his salary and for salary for his staff. His staff will include
a nurse practitioner, a secretary and a social worker.

Funds in the AIDS Clinical Research Center continue to support the Kaposi's Sar-
coma Clinic. That Clinic continues to stage patients with histologically proved
Kaposi's Sarcoma and then refer them to San Francisco General Hospital for protocol
treatment. Patients who agree donate specimens for the Tissue Bank during the staging
workup. In addition to this group, we are following lovers of people with Kaposi's
Sarcoma, men who choose alternative hollistic care and patients with traditional
Kaposi's Sarcoma. The Kaposi's Sarcoma Clinic is also conducting a small study on
immunological status of homosexual men who have never engaged in receptive anal or
oral sex. Approximately $80,000.00 of our AIDS Clinical Research grant is used to
support this activity; $40,000.00 is used for salaries and $40,000.00 is used to de—
fray the costs of studies performed on individuals who are not ill.

Education is a major component of the AIDS Clinical Research Center. Initially,
we had viewed this educational activity as being directed primarily to physicians
and health care providers. As we became aware of the fact that significant behavior
modification would be necessary to prevent the spread te a larger number of gay men
we have shifted the focus of the education program to study behavior modification
and ways of disseminating and implementing health positive measures. The AIDS Clini-
cal Research Center sponsored a major national behavior modification seminar on
May 4-5 in an effort to reach a consensus on what the message should be to the gay
community and how best to present that message.

We pointed out to the site visitors that the state funds were released to us
in two pulses. One-forth of the funds, approximately $100,000.00 were released in
August of 1983. Since we felt that the Tissue Bank was the most important component
of the Clinical Research Center, we spent virtually 100% of the money on that facility
within the first two months. The second pulse of money was released in November.
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That money was used to hire an administrative assistant and to order computers. Those
computers were ordered in February of this year. A committee, chaired by Dr. Stobo of
the Department of Medicine, has been extremely cooperative in studying and setting up
the AIDS Clinic. The AIDS Clinic will begin functioning on July 1, 1984. On balance,
we feel that we have accomplished a tremendous amount in the five months since the bulk
of the state funds were released and we are proud of our achievement. The site visitors
voiced their admiration for what we had accomplished and it is my perception that they
will recommend continued funding in the next year. Selected ones of you were invited
to present material at the site visit which I thought would help the visitors under-
stand our mission and how we all work together. I would like to again thank you for
your presentations which were extremely positive and beneficial. We have been noti-
fied by the University-Wide Task Force that they would like our budget for 1984-85 by
May 31. The AIDS Clinical Research Center administrative Assistant, Ernesto Hinojos,
is putting together that proposal. I would like to invite each of you to submit to
Ernesto a budget for those activities which fall under the AIDS Clinical Research
Center. You should use a standard NIH format. Ernesto can assist you with this
process, if necessary. Since we are facing a May 31 deadline, I would like to ask
that you have those proposals to us no later than May 20.

Dr. Volberding
Dr. Ziegler
Dr. Abrams

Dr. Moss

Dr. Levy

Dr. Drew

Dr. Casavant
Dr. Ammann
Dr. Stites

Dr. Greenspan
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December 27, 1984

V/

X [ #i

TO: Teddi Johnson, UCSF, A 342 }/i

FROM: Marcus A. Conant, M.D. Qd;,
Director, AIDS Clinical Research Center

RE: Tissue Bank funding

Dr. Greenspan has requested that all of the funds allocated for
the tissue bank be transferred to him. Dr. Greenspan was awarded
$69,220. by the University Task Force on AIDS. $34,611, which repre- -
sented 1/2 of his annual allocation, was transferred on Oct. 26.

Would you be kind enough to transfer the remaining $34,611. to
Dr. Greenspan's account.

Dr. Greenspan understands that these funds are for the periods
Feb.-April and May-July. Unless a supplemental budget is approved
by the University Task Force on AIDS, the tissue bank will be unfunded
from Aug. 1, 1985 until Nov. 1, 1986.
MAC/ds
¢-€c: Dr. John Greenspan, UCSF, HSW 604
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UNIVERSITYWIDE TASK FORCE ON AIDS

UNIVERSITY OF CALIFORNIA

AIDS RESEARCH PROGRAM 1983-1984

I. Title of Project:

UCSF AIDS TISSUE/SERUM BANK

II. Principal Investigator:

Greenspan, John §.

Name (last, first, M.1I.)

Mailing address (use only those lines necessary,

Stomatology/Oral Biology

Department/Division
HSW 604

Bldg./Room #
Dentistry

School
San Francisco

94143

Campus Zip
III.

Professor
Official UC title

Iv, Co-inbesti ators:
% See Part XI

Eligibility of Responsible Investigator:

Signature
no abbreviations please):

Phone numbers:

Office: (415) 666-2220

Laboratory: (415) 666-2220

Dépt.(messagés): (415) 666-2220

V. Responsible Administrator (please see instructions):

I verify that the information given

_ by the applicant'concerning his/her appoint-
nt.apd\current grant statys is correct and complete,
h&ﬁﬁﬁs Paul B. Robertson, Acting Chair Stomatology

Signature Name

VI. Review & Approval:

A. Human Subjects
[ ] 1. poes not apply
[ ) 2. Approval attached

[x] 3. Review pending

C. Contracts §& Grants:
Plete and detailed in the application,-

Signature:

Information as re

Title (chair, etc.) Dept,

B. Biohazards -
[ ] 1. Does not apply
[ ] 2. Memorandum of Understanding
and Agreement attached
[x] 3. Review pending P,* 698 HSW

quired on the attached checklist is com=-

Date:




VII. Budget:
1. Personnel (list all professional personnel to be associated with project)

On a separate page, provide justification of listed personnel for whom
support is requested. (See Section XI)

»e

Official University Salary
Name Title of Position Time Requested

J Note: No fringe benefits are included.

% P . oy .
30% time, 20% salarg__ Total personnmel §  49,290.

2, Supplies & Expense (list general categories)

Liquid nitrogen, dry ice 2,000
Sterile disposables 1,000
Cryostat supplies, plastic

disposables . 1,000
Film, processing, chemicals 1,500
Equipment service 1,000 - B
Mail, xerox, charts, slides 1,000 i
Phone 350 L
Travel (to consult with UCLA 1,500

and other groups and to attend meetinég3t31 ek 22.390:

3. Equipment (list items over $200 and on a separate page provide
justification for items over $500) (See Section XI)

Freezers, Revco -70 with backup

inventory & recorder 2 @ 7,000 14,000
Liquid N, apparatus Almac 2,500
Holders, racks, boxes 1,500
Binocular microscope A.O. 2,500
Bench centrifuge IEC 3,700
IBM PC XT with peripherals, software 9,600

4. RunevolZonn . For P2 roov 2 006

Total Equipment §$ Aty sl

TOTAL REQUESTED §$ 100,440,

-2-




VIII. Additional Financial Support (see instructfons): List all program projects
and all sources of funds which support- your research. For each item 1ist
(a) grant number, (b) granting agency, (c) project title, (d) grant peried,
(e) length of grant commitment, (f) amount (both total pericd and overlap
period), and (g) relationship to proposed AIDS grant. Attach the abstract
of each grant application. Use continuation sheets as required.

It 1s the responsibility of the applicant to clearly document that there is
no overlap between other grants and the proposed AIDS grant.

1. Other grants available during the requested grant period:

1. State Lupus Commission 10/1/82-9/30/83 $-10,000

No overlap - unrelated project "Role of lpr gene
. , in murine lupus"
2, NIDR DE05330"Herpes virus antibodies in oral cancer"
1983-1986 . $173,000

" No overlap - unrelated project. Co-investigator
5%. '

2. Other grant applications pending:

1. Supplement to 1 UOl CA/Al 34980-1 "Acquired Immunodeficiency Syndrome"
Proposal is for support of the AIDS Tissue & Serum Bank July 1, 1984 -
June 30, 1987 to commence when funding from this application for
State funding are used up. $138,650 direct costs first year; $402,846
total direct costs over 3 years. N

1

2, NIDR RO2"Multiple factors in the etiology of oral cancer.' 1983-1986.
$160,000 over three years; $56,000 direct costs first year.
No overlap.
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PROJECT NUMBER

Ry 2
ABSTRACT OF RESEARCH PLAN uﬁﬂ@{ S
‘ “\inan’\\

MAME AND ADDRESS OF APPLICANT ORGANIZATION (Some os lfem 11, poge 1)
Dept. of Oral Medicine and Hospital Dentistry, School of Dentistry.

University of California, San Francisco, CA 94143
TITLE OF APPLICATION (Same os lfem 1, page 1)
Herpes virus antibodies in patients with oral cancer

MName, Title ond Deportment of all professional personnel engoged on project, beginning with Principal Investigator/Program Director

Edward J. Shillitoe, Assistant Professor, Dept. of Oral Medicine and Hospital.
Dentistry, School of Dentistry.

Sol Silverman Jr., Professor, Dept. of Oral Medicine and Hospital Dentistry,
School of Dentistry. . -

John S. Greenspan, Professor, Dept. of Oral Medicine and Hospital Dentistry,
School of Dentistry. < = d

William M. Wara, Associate Professor, Dept. of Radiation Oncology, School of
Medicine. . : .

ABSTRACT OF RESEARCH PLAN: Concisely describe the application’s specific aims, methodelogy ond long-term objectives, making (efelence_to
the scientific disciplines involved ond the health-relatedness of the project, The obstroct sheould be self-contained so that it can serve as a succinct
end cccurate description of the opplication when seporated from it, DO NOT EXCEED THE SPACE PROVIDED, :

We will study patients with oral squamous cell carcinoma, in order to find why that
disease is associated with antibody to herpes simplex virus type-l (BSv-1).

A prbspective study of patients with oral cancer will be continued to find if their
survival after treatment is associated with their levels of IgG, IgA or IgM antibody

to HSV-1 at the time of diagnosis. Repeated serum samples will continue to be obtained
from each patient to find if rising levels of IgG antibody or falling levels of IgA or
IgM antibody to HSV-1 can be used to predict récurrence of the tumor. . Repeatéd serum -
samples will also be obtained from patients with oral leukoplakia to find if antibodies
to HSV-1 change significantly before, or at the time of malignant transformation.

Efforts will be made to isolate a putative tumor-associated HSV-1 antigen. The protein
511 be identified at the various stages of its purification by showing that it reacts
l7ith serum antibody from cancer patients to a greater extent than with serum antibody
from control subjects. This should reveal more specific information regarding the

L ssociation between oral cancer and antibody to HSV-1 than can be gained when whole
irus is used an antigen. Once the tumor-associated antigen has been purified to
homogeneity, antisera to it will be raised in guinea pigs, and a monoclonal antibody to
it will be raised in a mouse hybridoma system. The antisera and monoclonal antibody
;i11 be used to stain oral cancer tissue by an avidin-biotin peroxidase meEhod, in an
offort to locate the protein in the malignant cells. This may allow classification of
patients with oral cancer into those whose tumor is associated with HSVf}, and t?ose
hose tumor is not. This classification will be examined to find if-it is assoc;ated
Tith significant clinical differences, such as prognosis, of the patients.

If an HSV-1 antigen is found in cells of oral leukoplakia or'carcinpma, future efforts
l,ould be directed towards elucidation of its function in the init;aEl?n and Tain—
tainance of malignancy, and eventually methods to inhibit tﬁgse act}v1tigs might be

developed. . _ S5

LABORATORY ANIMALS INVO.LVED._IJen!Hy by common nomes. If n-onc, state *'none”’
Mice, Gulnea pigs. . '

PHS-398 v : PAGE2 .- A
Rev. 10/79 . o .
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3. Short Summary of the Project: | o i)
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In this proposed second year of our work on this topic, we
intend to further investigate the lymphoproliferative and
autoimmune disease in lpr-bearing strains of mice. 1In
particular, we will attempt to confirm and further explore our
observation (see progress report) that the lymphoproliferative

ok TENoNT - SRR guy Gra ke
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"and autoimmune features of the murine disease, induced by the

.Dr. Seaman's experimental interventions, using a variety of

. concepts regarding its etiology, pathogenesis and approach to

anticipated that the findings from our studies will also have an

gene 1p, have scparate manifestations and respond differently to
experimental intervention. ‘ :

4. Background Information and Significance of the Project

Our recent work (see progress report) has indicated that the
immunopathological features of murine disease, induced by the 5
gene 1lpr, which is responsible for interleukin-2 de£1§1ency£ may
have two components. Thus, the massive lymphoid.proliferation
which occurs in CS7 Black/lpr mice is due to an influx and
proliferation of Thy 1.2 bearing lymphocytes, while the few

~infiltrates of chronic inflammatory cells which we found in

salivary glands, kidney, and other organs were predominantly
negative for this antigen. Similary, in.our experiments _
involving attempts to treat the disecase with monoclonal ..
antibodies and other agents, clinical and serological features of
autoimmune disease were reduced by anti-Thy 1.2 antibody, while

" histological and immunopathological features of autoimmunity were

not significantly affected. We propose to further investigate
this phenomenon by performing serial histopathological and
immunopathological examinations of mice of other lpr-bearing
strains at a range of ages from birth to beyond maturity. In
addition, we intend to continue to support the work of Dr.
Seaman's group by providing histopathological and
immunopathological examinations of animals in his experiments
(see Dr. Seaman's proposal). :

" Methods

Please see progress report for description of pathological
and immunopathological examination procedures. In addition to
the antibodies used during this current year, as further
antibodies against murine lymphocyte and other mononuclear cell
types become available, we intend to use these also. We will use
these methods on mice of the strains MRL/lpr, AKR/lpr and
C3h/lpr. These studies of the natural history and sequential
development of the disease in these mice will be complementary to

agents to manipulate the disease, as models for the treatment of
human lupus and allied conditions. It should be emphasized that
the salivary gland and other lymphoinfiltrative disease offer a
model in some respects for human Sjogren's syndrome. . This
disease is closely allied to lupus erythematosus and is probably
part of the same disease complex or group of diseases. Current

treatment closely parallel, or are identical with those -
concerning human systemic lupus erythematosus. It is therefore

eventual impact on our understanding of and management of
Sjogren's syndrome. :

" ALAS . W
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Principal Investigators P. Volberding/J.Zeigler

AIDS TISSUE AND SERUM BANK

. Introduction

It has been our intent from the inception of the UCSF AIDS N
research program to establish an extensive, well ddcumented ’f{
collection of tissue and serum from AIDS cases, individuals at ==§§E\
risk and selected controls. The uses of these speclmen

collections fall into two broad categories: '

i) Collection of sufficient specimens, in a relatively
short period, to perform our current and planned studies and to

supply collaborators.

ii) Build up, over a longer period, extensive specimen
collections for prospective studies, as part of existing plans
and also to permit testing of new hypothesis as new information
on AIDS becomes available, but on well documented cases, the
progress and outcome of which’is recorded.

2. Present arrangements

g a) Tissue Committee

Proposed studies are reviewed by this committee, at

‘regularly scheduled meetings, for appropriatness and quality and -

to avoid overlap and conflict with other studies.

Members: Volberding (Chair), Zeigler, Conant Greenspan,
Levy, Ammann, Stites, Drew, Abrams-

The Tissue Committee uses the following criteria In
reviewing proposals requesting tissue or serum specimenss:

i) Relevance to the problems of etiology,
pathogenesis, diagnosis and treatment of AIDS.

ii) Compliance with human subjects and biohazard
regulations -

iii) Evidence_ that_specimens will be used____ __ .-______

economically and appropriately ' i

iv) Retention-of sufficient material
for long term port-hoc studies and for retesting.

S Av01dance of overlap ‘between 1nvestlgat10ns in

our core/coilaboratxon group. :



.

F B) Tissue collection and distribution-- Nlﬂ
;X Biopsy and autopsy tissue specimens are collected,
7 stored and distributed according to the protocol outlined in

Figure 2.

C) Tissue bank ~ - e
Over the last 16 months, we have collected 201 tissue specimens
which are currently frozen and stored in liquid nitrogen. These
comprise:

Kaposi's Sarcoma Skin (AIDS) 70
.Kaposi's Sarcoma - skin (Traditional) 3
Kaposi's Sarcoma - Lymphnode form 40
Normal Skin (KS Patients) - . 31
Normal Skin (Controls) . 6
Lymphadenopathy nodes ' , 35
Control nodes : 7
AIDS lymphomas ' ) o s 3
Other. (Lung,prostate,salivary gland) - ‘ 7 6

Sections have been cut for the following studies:

Dr. Drew - MV in KS and LNS

Dr. Greenspan - Lymphocyte subsets in KS and LNS

Dr. Lennette - EBY in KS and LNS

Dr. Beckstead - Histogenesis of KS

Dr. Kramer - Basement membrane and extra-cellular matrix
« components in KS.

Drs. Rutter/Altmann/Zeimer - Hepatitis B virus in KS
Several other studies will be commenced if funding is provided.
It must be mentioned that cryosectioning of fresh frozen unfixed
AIDS material-is regarded as potentially quite hazardous because
of the danger- of microtome knife cuts and contamination with
tissue. Highly trained and dedicated personnel are required, as
is a dedicated cryostat and a room used only for AIDS work. The
cryostat cannot be used for other studies without laborious
decontamination.

D) Serum Collection and distribution

Blood is collected and distributed according to the protocol
outlined in Figure 3. A 5ml serum specimen is obtained at each
blood collection-'and-is-divided-into—5-ml- aliquots._. These _are _ ___
frozen and stored at -70C.

e

. —= — E) Serum Bank_ Bty e

We have now accumulated approximately 700 frozen serum samples
from AIDS patients, .individuals from high risk groups and---- —
controls.This collection has been extensively used.by Drs. Drew

- and Levy as well as by non-UCSF collaboriators. In addition, Dr.
Drew has a further 900 specimens frozen and documented which will
be transferred to the specimen bank if we are funded.
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. . PROJECT NUMBER
- ’
S ABSTRACT OF RESEARCH PLAN ’P: ‘ :
—_— _'.!t]l 2
""NAME AND ADDRESS OF APPLICANT QRGAN\ZATION(SaTcosItun!T,EogeT} —1 vy
I,._'.Departmem: of Oral Medicine and Hospital Dentistry, School of Dentistry Hﬁtttr\\
.. Jniversity of California, San Francisco, CA 94143
TITLE OF APPLICATION (Same os Itém 1, poge 1) )
Multiple factors in the etiology of oral caancer -
Neme,. Title and Department of all professional personnel engoged on project, beginning v-:il'h Principal Investigator/Progrom Director Sl
- Edward J. Shillitoe, Assistant Professor, Oral Medicine and Hospital Dentistry, o s AR
School of Dentistry 7 _ - : ' ] T, I

" DEPARTMENT OF HEALTH, EDUCATION, ANU WELFARE

Jee Miéhael Bishop, Professor, Microbiology, School of Medicine )
John S. Greenspan, Professbr, Oral Medicine and Hospital Dentistry,
School of Dentistry ' '

'

‘khen be made to inhibit the co-carcinogenic effect with selected drugs. A

ABSTRACT OF RESEARCH PLAN: Concisely describe the application's specific aims, methodology and long-term objectives, making reference to
the scientific disciplines involved ond the health-relatedness of the project The obstract should be self-conteined so that chan serve g3 a succinct
ond eccurate description of the opplication when separated from it. DO NOT EXCEED THE SPACE PROVIDED.

Cancer of the mouth is probably the result of the interaction of several factors.
Epidemiological studies have shown that the disease is more common in cigarette smokers,
and the risk increases with an increase in the amount smoked per day. Swmokers have
higher levels of antibody to Herpes simplex virus type-1 (HSV-1) than non-smokers, and
antibody to HSV-1 is associated with oral cancer. We will use an animal model to test
the hypothesis that constituents of cigarette smoke can reactivate latent herpes™ =77
simplex virus, and that a co-carcinogenic interaction between them causes the tumor.

Mice will be infected on the skin with an oral isolate of HSV-1. After the
infection has resolved and the virus has become latent, experiments will show if it
can be rezctivated with condensates of tobacco smoke and with various polycyclic hydro-
arbons. 1If HSV is found to increase the rate of the tumor induction, the role of the
yirus will be studied to find if it is an initiator, ‘a promotof, or both. The tumors
;111 be examined for HSV antigens by a peroxidase-antiperoxidase method. The mice's
erum antibodies to HSV will be measured by an enzyme-linked immunosorbent assay, and
1SV DNA will be sought. in the tumor cells by nucleic acid hybridization. Efforts will

Data obtained will.be éompared_withrexistihg data from human patients to find :df-.
the animal model is comparablerith‘the human disease.. - R SR WoB =" iy

This project will accumulate evidence to.éubpbttfor refdte a possible eﬁioiogy.bf
bral cancer, and it may provide a rational meqhanism_for'the prevention of that disease.

e I " Ligs - 5 A & . i
- . " . - V-. i o' ' . .‘ ’ o
5 g L. ) > ¢ o .
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e

LABORATORY ANIMALS INVOLVEB. Identify by commen nemes. If none, state *nona’’ -

Mice
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IX. Biographical Sketch
(give the following information for all professional personnel)

Name Official Title
John S. Greenspan Professor of Oral Biology and Oral Pathology

Education (begin with the baccalaureate training and include postdoctoral)

Institution and location . Degree Year Scientific Field
Royal Free Hosp.Med.School (London) B.Sc. 1959 Anatomy, lst Class Honors
Royal Dental Hosp. of London,School B.D.S. 1963 Honors-Surgery & Dent. Surgery
of Dental Surgery(Univ.of London) Ph.D. 1967 Experimental Pathology
Member, Royal College of Pathologists 1971 Oral Pathology

Honors

1982 Fellow, American College of Dentists
1983 Fellow, Royal College of Pathologists

‘Ma jor Research Interest Role in Proposed Projec_:
Oral Pathology/Immunopathology Co-investigator
Tissue and Serum Bank Director

‘Research and/or Professional Experience (Starting with present position, list
pertinent professional background and employment)
1982 - Chairman, Division of Oral Biology, Department of Stomatology.

1977-82 - Vice Chairman for Research and Graduate Programs. Department of Oral
Medicine and Hospital Dentistry, U.C.S.F. School of Dentistry.

1976 - Professor of Oral Biology and Oral Pathology, School of Dentistry and
School of Medicine, University of California, San Francisco, CA,

1972-76 - Senior Lecturer with Consultant Status (full time) in Oral Pathology,

Royal Dental Hospital of London, School of Dental Surgery; Consultant Dental Surgeon
to the Royal Dental Hospital, St. George's Hospital; and Consultant Oral Pathologist,
St. John's Hospital for Diseases of the Skin, London, England.

1968~72 - Senior Lecturer Oral Pathology, Royal Dental Hospital of London, School of
Dental Surgery. :

1969~71 - Fellow (part time), Dept. of Pathology, - St. George's Hospital Medical

1963-68 - Lecturer (full time) Oral Pathology, Royal Dental Hospital of London,
School of Dental Surgery.

1963 - Research Fellow, Dept. of Pathology, Royal Postgraduate Medical School, TLondon.
1962 - Assistant House Surgeon, Royal Dental Hospital, London.

Publications Pertinent to Proposed Research

Barth C, White C, Dawson C, and Greenspan JS and Schachter J, 1983, Lyl_nphpcyte subsets in
conjunctival smears from cases of endemic trachoma. (Subr_mt_ted for pubhc_atlon)._
Greenspan JS, and Shillitoe EJ, 1983, Microbial pathogenesis in oral soft tissue diseases. J.

Dent. Res. (In press).




Armitage GC, Banks TA, Newbrun E, Greenspan JS, Hoover CI and Anderson JH, 1983,
Immunologic observations in Rhesus monkeys with Shigella - associated periodontal disease.
J. Periodont. Res. (In press). -

Seaman W, Wofsy D, Greenspan JS, and Ledbetter JA, 1983, Monoclonal antibody to Thy-1
reduces lymphoproliferation and renal disease in autoimmune MRL/lpr mice. J. Immunol.
130:1713-1718.

Shillitoe EJ, Greenspan D, Greenspan JS and Silverman S Jr., 1983, Immunoglobulin class of

antibody to herpes simplex virus in patients with oral cancer. Cancer 21:65-71.

Greenspan JS, Daniels TE, Shillitoe ES, and Olson JA, 1982, Mononuclear cell subpopulations in
recurrent aphthous stomatitis using monoclonal antibodies, flow cytometry and the ABC
technique. J. Dent. Res. 61:346, Abstract 1507.

Shillitoe EJ, Daniels TE, Whitcher JP, Strand CV, Talal N, and Greenspan JS, 1982, Antibody to
Cytomegalovirus in patients with Sjogren's syndrome, as determined by ELISA. Arthritis
Rheum. 25:331-336.

Shillitoe EJ, Greenspan D, Greenspan JS, Hansen LS, Silverman S IJr., 1982, Neutralizing
antibody to Herpes simplex virus type I in patients with oral cancer. Cancer 49:2315-2320.
Greenspan JS, Gadol N, Talal N and Olson J A, 1981, Antibody-dependent cellular cytotoxicity in

recurrent aphthous ulceration. Clin. Exp. Immunol. 44:603-610.
Jensen RH, Greenspan JS, Moore D, Talal N and Roubinian JR, 1981, Quantatitive

immunofluorescence  microscopy of renal glomeruli from mice exhibiting murine lupus - -

erythematous. J. Immunol. Meth. 42:343-353.

Gindhart TD, and Greenspan JS, 1980, Pre-neoplastic lymphoid hyperplasia in autoimmune New
Zealand mice. Animal model of human disease: Angio-immunoblastic lymphadenopathy with
dysproteinemia. Am. J. Pathol. 99:805-808. ‘

Roubinian J, Talal N, Greenspan JS, Goodman JR and Nussensweig V, 1979, Danazol's failure to
suppress autoimmunity in NZB/NZW F1 mice. Arthritis Rheum, 22:1399-1402.
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X. Summary of Research Proposal for the AIDS Research Program

UNIVERSITYWIDE TASK FORCE ON AIDS: 1983-1984 Grant Awards

John S. Greenspan, Professor

Name and Title of Principal Investigator

Stomatology, San Francisco

Department and Campus
UCSF AIDS Tissue and Serum Bank

Title of Project

Use this space to summarize concisely your proposed research. Outline objectives
and methods. Underscore the KEY words (not to exceed 10) in your abstract.

It is proposed to continue to establish an extensive, well-documented
collection of tissue and serum from AIDS cases, individuals at risk and
selected controls. These will be made available to collaborators at UCSF,other

 UC campuses and outside the UC system. This will permit economical multiple
use of specimens in both retrospective & prospective studies.

The bank has been initiated, procedures for reviewing requests are in
place and several collaborative projects are underway. This has been done
without "allocated resources and cannot continue unless new funding is made
available, ' '

.

If the AIDS Task Force awards you a research grant, copies of this page may be
distributed to UC Contract and Grant Offices and to other interested UC individuals

and groups,
-5=



XI. Explanation of Project

Principal Investigator John S. Greenspan

UCSF AIDS TISSUE AND SERUM BANK

l. Introduction

I't has been our intent from the inception of the UCSF AIDS
research program to establish an extensive, well documented
collection of tissue and serum from AIDS cases, individuals at
risk and selected controls. The uses of these specimen
collections fall into two broad categories:

i) Collection of sufficient specimens, in a relatively
short period, to perform our current and planned studies and to
supply collaborators.

ii) Build up, over a longer period, extensive specimen
collections for prospective studies, as part of existing plans
and also to permit testing of new hypotheses as new information
on AIDS becomes available, but on well documented cases, the
progress and outcome of which is recorded.

2. Present arrangements

A) Tissue Committee

Proposed studies are reviewed by this committee, at
regularly scheduled meetings, for appropriatness and quality and
to avoid overlap and conflict with other studies. e

Members: Volberding (Chair), Zeigler, Conant, Greenspan,
Levy, Anmmann, Stites, Drew, Abrams. g

The Tissue Committee uses the following criteria in
reviewing proposals requesting tissue or serum specimens:

i) Relevance to the problems of etiology,
pathogenesis, diagnosis and treatment of AIDS.

ii) Compliance with human subjects and biohazard
regulations

iii) Evidence that specimens will be used

economically and appropriately

iv) Retention of sufficient material
for long term post-hoc studies and for retesting.

v) Avoidance of overlap between investigations in
our core/collaboration group.



B) Tissue collection and distribution

Biopsy and autopsy tissue specimens are collected, stored
and distributed according to the protocol outlined in Figure 2.

C) Tissue bank

Over the last 18 months, we‘have collected 263 tissue
specimens which are currently frozen and stored in liquid
nitrogen. These comprise:

Kaposi's Sarcoma Skin (AIDS) 75
Kaposi's Sarcoma - skin (Traditional) 3
Kaposi's Sarcoma - Lymphnode form 45
Normal Skin (KS Patients) ' 40
Normal Skin (Controls) : 6
Lymphadenopathy nodes 70
Control nodes 15
AIDS lymphomas 3
Other (Lung,prostate,salivary gland) 6

Sections have been cut for the following studies:

Dr. Drew - CMV in KS and LNS ,

Dr. Greenspan - Lymphocyte subsets in KS and LNS

Dr. Lennette - EBV in KS and LNS

Dr. Beckstead - Histogenesis of KS

Dr. Kramer - Basement membrane and extra-cellular matrix
components in KS.

Drs. Rutter/Altmann/Zeimer - Hepatitis B virus in KS

- Several other studies will be commenced if funding 1is
confirmed. It must be mentioned that cryosectioning of fresh
frozen unfixed AIDS material is regarded as potentially quite
hazardous because of the danger of microtome knife cuts and
contamination with tissue. Highly trained and dedicated
personnel are required, as is a dedicated cryostat and a room
used only for AIDS work. The cryostat cannot be used for other
studies without laborious decontamination.

D) Serum Collection and distribution

Blood is collected and distributed according to the protocol
outlined in Figure 3. A 5ml serum specimen is obtained at each
blood collection and is divided into 1 ml aliquots. These are
frozen and stored at -70C.

E) Serum Bank -

We have now accumulated approximately 700 frozen serum
samples from AIDS patients, individuals from high risk groups and
controls.This collection has been extensively used by Drs. Drew
and Levy as well as by non-UCSF -collaborators. In addition, Dr.
Drew has a further 900 specimens frozen and documented which will
be transferred to the specimen bank if we are funded.



F) Other specimens

We are reviewing proposals to store semen and sputum.
Please see figure 4 for data on the rate of aquisition of
specimens.

3. Biohazard aspects

Specimens are collected, handled stored and processed
according to CDC guidelines (MVMR 31 577 1982). The room in
which the blood and tissue are processed and stored has been
assigned to this function on a temporary basis but must be
allowed to return to routine use as soon as possible. Another
room is available (see below) and will become dedicated to the
AIDS specimen bank. Specimens must be taken to and from this
facility in appropriate containers and by personnel aware of
precautions and of procedures to be used in cases of spillage.

Plentiful supplies of disposable gloves, masks and gowns are
essential.

4. Personnel
A) Director, specimen bank.

Dr. John Greenspan is an immunopathologist with over 20
years of experience in tissue cryosectioning and '
histochemistry. His PhD training was with A.G. Everson Pearse,
one of the developers of the cryostat, and his graduate student
project was commenced using the prototype Pearse-Slee cryostat.
He has 11 years experience of tissue immunopathology and cellular
immunology involving studies of Sjogren's syndrome, murine _._
autoimmunity, mucosal diseases and lymphoma, and 1 1/2 years
involvment in the UCSF AIDS project. Dr. Greenspan will be
responsible for all aspects of the specimen bank including
establishing and supervising procedures, hiring and training
staff, liason with the Pls, member of the UCSF AIDS group,
University administration (Office of Environmental Health and
Safety; Committee on Human Research), outside collaborators and
appropriate NCI personnel. He will be responsible for the
specimen data base, specimen selection for studies, periodic
reports and contributions to publications. He will devote 30% of
his time to this project and 20% salary is requested.



B) Staff Research Associate II

A fully trained medical laboratory technician will be
appointed with experience in clinical and research laboratory
work involving handling blood and blood products and in data
handling using computer technology. This person will retrieve
specimens from on-campus sites, San Francisco General Hospital
and the VA Hospital and record specimen details in the
computer. He/she will perform CBC and differential counts,
centrifuge blood to obtain serum, aliquot samples, freeze and
store them, retrieve specimens for study and maintain the data
base. He/she will also prepare lymphocyte suspensions and stain
them using monoclonal antibodies and immunofluorence for counting
in the FACS. This individual will, .under the supervision of the
director, set up and maintain procedures for receiving, handling,
processing and storing tissue and serum. He/she will cut the
sections and collaborate in immunohistochemical work where
appropriate. At present, this job is performed half-time by a
technician paid from other sources available to Dr. Greenspan. A
new full-time person will be kept fully occupied and will release
the existing individual for her normal tasks.

C) Administrative Assistant II

A experienced word processing operator with organizing
skills will be appointed. He/she will: tabulate and prepare
lists of specimens, liaise with clinic and laboratory staff and
provide office support for the director. He/she will be
available, when possible, to support Dr. Conant and the AIDS
research group in the preparation of manuscripts and reports.
This individual will also perform fiscal functions including
ordering equipment, renovations and supplies and will make travel
arrangements. He/she will deal with receiving requests for
specimens and sending specimens to collaborators.

5. Laboratory

. The specimen bank is located in the facilities of the
Division of Oral Biology of the Department of Stomatology,
UCSF. These are on the 6th floor of the Health Sciences West
reiearch tower.These laboratories of_the Division occupy 4000
ft®. A room of approximately 120 ft2 with its own access off the
main laboratory (see map attached) has been assigned for the AIDS
specimen bank. When the alterations, for which funds are
requested in this application, are completed and equipment is in
place, this room will qualify as a P2* biohazard facility and
will be used solely for storage and handling of AIDS specimens.

Funds are requested for these alterations, to include
benches, services, air conditioning, new doors and windows.



6. Equipment

The AIDS specimen bank has been allocated funds, to purchase
a new cryostat and a biohazard hood, through a UCSF Academic.
Senate multiple user equipment grant awarded in competition to
Drs. Greenspan, Beckstead and Zeigler. These items have been
ordered. The additional equipment requested here will complete
the requirements of the bank and will permit exclusive use, in
the AIDS specimen bank, of all the apparatus required.

The -70 Freezer is to store serum. The liquid nitrogen
freezer and accessories are for the storage of frozen tissue
specimens. The microscope is requested for use in examining
cryostat specimens cut for collaborative investigations or in our
own AIDS projects. The bench centrifuge will be used in the
separation of serum samples from whole blood. A second freezer
will be required towards the end of the year as specimens accrue
in Dr. Moss' studies. :

7. Computer

The AIDS investigations group, led by Drs. Zeigler, Conant
and Volberding, are about to decide from among several options
concerning data storage and processing systems. The major choice
is between the use of one of the existing mainframes on campus or
aquisition of our own system. Either choice will make available
to us a sophisticated system capable of handling all of our
needs. Our current urgent need is for an IBM Personal Computer
with monitor, printer and graphics capabilities. Funds are
requested to purchase this equipment and for software and ——
training of personnel. The computer facilities will be used, for
the purposes of the specimen bank, to record serum and tissue
aquisitions, including selected data on each specimen and ’
patient, to record disposition of samples from each specimen, to
prepare lists of specimens of each type, and to retrieve data on
~material sent to each investigator. The computer will also be

used for word processing, data analysis, and electronic mail
within the group.

8. Office

The office of the Division of Oral Biology will serve the
AIDS specimen bank. There is sufficient space and office
equipment for the additional administrative assistant
requested. The division has access to an NBI word processor
which is currently being used to record information on tissue and
serum specimens. This data will be transferred to the AIDS
computer system when it becomes operational.



9. Supplies

_ Liquid nitrogen and dry ice are for freezing, transport and
storage of specimens. Disposables are requested for biohazard
protection of personnnel. Supplies are also requested for the
preparation of cryostat section of tissue and aliquots of serum.

10. Travel

The specimen bank director (Dr. Greenspan) is involved in
several of the studies outlined by other members of the UCSF AIDS
Group and intends to attend scientific/professional meetings and
to read papers. He and the SRA II will also travel in order to
consult with colleagues in the UCLA group and other
collaborators. '

Note: The sum of $75,821 has been assigned, from the emergency
distribution by UCCRCC, for the specimen bank. The number of
speicmens being accepted has increased more than anticipated
however, as has the number of requests for tissue and serum.
Thus one year funding of $100,400 total is now requested (this
includes the $75,821).

XII. Relation to the AIDS problem

We believe that the establishment of the bank is a key event
in the UCSF AIDS research program. It has begun and will
continue to be a priceless resource in the process of
investigating the etiology and pathogenesis of the AIDS group of
diseases.
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- BIOPSY OR BLOOD SPECIMEN INFORMATION FORM
AIDS RESEARCH PROJECT .

LEAVE BLANK

" BIRTHDATE )
‘ AGE
PATIENT NAVE 4 ,‘ SEX
CLINICAL DIAGNOSIS KS - LYMPHADENOPATHY
PCP - OTHER __ i
' CURRENT TREATMENT NONE = e
. CHEMOTHERAPY  TYPE, DURATION

INTERFERON  ° DURATION e B

OTHER

IF NONE, HAS PT. EVER BEEN TREATED FOR KS, AND WITH WHAT? |

SPECIMEN =
BIOPSY SKIN: SITE AVOUNT TISSUE
s TYPE TISSUE  NORMAL SKIN - TUMOR
NODE: SITE - -
'OTHER;.(BE SPECIFIC) .
HAS TISSUE BEEN SENT ELSEWHERE? YES  No
©IF "YES", WHERE? | B
TYPE OF  'WHOLE
BLOOD SPECIMEN BLOOD SERUM PLASMA

NUMBER OF TUBES

TYPE OF TUBES

DATE OBTAINED: ~ =~ -~ = 7 77aimm oo T

_RESULTS: |
PATH Dx

BLOOD WORK -~ - - “4—*; - - e

COVMENT : 3 o - : T



CURRENT TISSUE PROTOOOL -

DREW .

TISSUE COVMITTEE -

e&owv/

*I\ . ‘ A
CLINIC _

E OTHER COL TORS
NIH, CDC

PATHOLOGY BECKSTEAD— > PLASTIC
SPE T T

DP#

v
~

SAGEBIEL

LEVY

S GREENSPAN_ s, TISSUE BANK. -



CURRENT BLOOD PROTCOCOL

AVMANN T

DREW

TISSUE COWITTEE
STITES s
| CASSAVANT :
LEVY
| ¢ DREW - ‘s
l \‘l L. | -‘ \
\y .
BL >SERUM— — > GREENSPAN__5, SERUM BANK -
CLINIC : - - OTHER -
' COLLABORATORS
NIH, OC '
trg 3
) Appandua A
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MEMORANDUM .

OF CALL

TO:

[] YOU WERE CALLED BY— [] YOU 'WERE VISITED BY—

OF (Organization)

PHONE NO.
[[J PLEASE CALL® oD /EXT. oo

[] WILL CALL AGAIN | [ 1S WAITING TO SEE YOU
[] RETURNED YOUR CALL [] WISHES AN APPOINTMENT

TV
SN
) /

RECEIVED BY | DATE

| TIME
i

Series 2466 E225
71455-172



/
. /
fy ]
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BEAKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FEANCISCO SANTA BARBARA * SANTA CRUZ

SCHOOL OF MEDICINE SAN FRANCISCO, CALIFORNIA 94143
DEPARTMENT OF MEDICINE

April 16, 1984

Walter L. Way, M.D.

Chairman, Committee on Human Research
UCSF

Clinics 116

Dear Dr. Way:

Enclcsed is a short form application, comsent form, and a brief protocol for

the prospective collection and preservation of serum and tissue specimens

from patients with AIDS. As we have identified more and more patients suffer-
ing from ‘AIDS in San Francisco, and especially as research monies have become
available for studies in this disease, the number of collaborators asking for
specimens has increased dramatically. To accomodate these collaborations and

to minimize the inconvenience to the patient we have been collecting serum and
Kaposi's sarcoma skin biopsies at the time of diagnosis. These specimens have
been frozen in a centralized facility under the direction of Dr. John Greenspan
at UCSF. 1Initially these specimens were collected under a study protocol approved
by CHR in 1982. This approval, initially just for patients with Kaposi's sarcoma,
has since expired and thes purpose of the attached protcocl and consent form is to
again obtain approval for this prospective collection of specimens for collabora-
tive research and to include patients with other AIDS diagnoses including oppor-
tunistic infections and the AIDS related complex including lymphadenopathy syn-
drome and idiopathic thrombocytopenic purpura. In cur application and comsent
form we have taken, we think, necessary precautions to insure the subject's con-
fidentiality which is done by coding specimens to the San Francisco Department

of Health AIDS registry. By this prospective collection of specimens from patients
with AIDS, we feel we are minimizing th .inconvenience and confusion caused by
this research endeavotr. Alsc, by collecting specimens in advance, we are able

to aliquot blood in smaller than phlebotomy in a case-by-case basis.

I appreciate the somewhat unique aspects of the attached protocol but feel that
it meets the needs of this research in a way than minimized the impact of these
studies on our patient carve. '

Thank you very much for your consideration.
Sinceyely,

/Jw/ /M

Paul A. Volberding, M.D,
Director, AIDS/KS Clinic
San Francisco General Hospital

PAV/slh | . © o AT E
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INITIAL -SHORT-FORM APPLICATION

UNIVERSITY OF CALIFORNIA, SAN FRAHCISQO,“'
sl Submission Date 4/16/84

. COMMITTEE ON HUMAN RESEARCH

‘ Principal Investigator e ﬁ&iﬁérgityAASSiS?apt;Etpf.‘Med.‘UQSF
(UCSF Faculty) Paul A. Volberding, M.D, . Title Chief-Onc. SFGH pept. Medicine/SFGH

P.I. Mailing Address - : @ : < s Pale
(campus if possible) Oncology Service, Wgrd 86, SFGH - - Phore No._ 521-8830

Co-Investigator S S e, b .. Is the principal investigator

and Title  Marcus Conant, M.D.: ; .- the sponsorfadvisor ounly? Yes__ No___
Co-P.I. Mailing: - : Ry ¥y st Co-P.I 1l

Address UCSF Utilization Review M 181 B " " "Phone Ko. 666-3261

Project Ccllection and Preservation of Serum and lissue Specimens from Patients with AIDS
Title for Multiple Collaborative Studies. i >

INSTRUCTICNS: - PLEASE TYPE; SUBMIT ERT WA 3
-4 COPIES OF THIS TWO-PAGE FORM 1 t o Bo i
=4 COPIES OF ANY ATTACHMENTS (CONSENT FORMS, QUESTIONNAIRES, ETC.)
To be safe, allow 3 weeks for processing. i i i

A) The point of this project is (Explain background, rationale, hypothesis, basic
design tc.): Patients with AIDS in San Francisco are currently the focus of multiple

ollaborative research studies both at UCSF and other institutions. The purposes of these research
rojects are varied but include an understanding of the eitology, immunology, epidemiology and thera-
y of this syndrome. Because there are so many requests for collaborative studies on specimens,
specially including blood and biopsies of Kaposi's sarcoma from patients with AIDS, in this project
hese specimens will be collected on a regular basis both at time of diagnosis and at infrequent
ut regular intervals following diagnosis and preserved in a centralized facility which will insure
he proper handling of these specimens with regards to bio-hazard potentials and which will insure
he confidentiality of the patients from whom these speciments were collected.

In this project approximately 20 cc's of serum will be frozen at the time of diagnosis and
very 3-6 months following diagnosis of AIDS. In addition, biopsies of Kaposi's sarcoma lesions and,

n some case, normal skin for Cpmp?#?SOR will also be o?tained at t}me of diagnosis and preserved.
B) Th tion(s

e subject popula will be selected (or exzcluded) ou the fdllowing criteria

(Discuss how access will be gzined as well as any problems reslevaant to special
subject populations): Subjects will be selected for this project based on diagnosed

cquired Immunodeficiency Syndrome or AIDS related complex (ARC) which includes, the syndrome of
iffused reactive lymphadenopathy and idiopathic thrombocytopenic purpura. Patients will be chosen
rom clinie populations at S.F.G,H., UCSF, and the San Francisco VA Hospital. The nature of the
roject will be discussed with the potential subject and consent signed before specimens are collec-
ed,

C) The following procedures involving humans will be done for rurposes of the study
(If applicable, include interview themes and questiomnaires if not commonly
known) :

The expedited review category number from Consent Forum, Issue 5, is .

For the purposes of this study, no questionnaires or interviews will be required. Blood will
2 collected at time of diagnosis and every 3-6 months but at no time will amount to more than 20

c's. Biopsies of Kaposi's sarcoma lesions and adjacent normal skin will be performed at initial
iagnosis. Subsequent skin biopsies will be performed only if clinically needed for other manage-
ent purposes. The principal indication for subsequent biopsies is generally to assess response

r lack of response to therapy. '



#R SHORT~FORM APPLICATIO\I ok 1L
Page 2

Investigator: Paul A. Volberding, M.D. Saie

D) The risks involved in these procedures and the methods of minimizing the risks,

inconveniences, or discomforts are (Include a({ potential for loss of privacy):
The risks invloved with these studies are limited to those of: venipuncture and

skin biopsies. The risks of venipuncture are bruising or discomfort at the venipuncture
_site and occasionally temporary bruising. The risks of skin biopsy are dlscomfort at the
blopsy site, minor bleeding, and rarely, infection of the biopsy. Ry

. The other maJor risk involved in any studies with AIDS revolves around questlons of
confldentlallty - In this study patients' specimens will be -coded- at-the site they- are
obtained by a code number which does not identify the patient by name or by hospital
record number. Instead patients are identified by an AIDS registry. code number generated
by the San Francisco Department of Health and the kesy to this code is kept separate from
medical records. Thus, questions of confidentiality should be . mlnimlzed and the subjects
are so informed in the -attached consent -form.- -+ -~ g o i el i st

E) Describe the anticipated bemefits, if any, to subjects, and the importance of the
knowledge that may reasomably be expected to result: ; _
There are no immediate. benefits to the subjects who have agreed to participate in this

project. However, the information obtained by collaborative studies of AIDS material ob-
tained in this way is significant and may be of real value in identifying more clearly
the nature of this disease. In addition, the patients who agree to participate in this
project of prospective specimen preservation for collaborative research will be spared
the otherwise inevitable multiple requests for blood and/or tissue specimens at later
times. By having a centralized repository of AIDS SPEClmEﬂS, patients will not need to
be approached for these subsequent collaborations.

F) Describe the consent process and attach all consent documents. If waiver from
use of written comsent is requested, give the justification.
Consent will be obtained by signature of the attached consent form if approved by the

Committee on Human Research. Patients will be asked to sign this consent before specimens
are collected for preservation.



" UNIVERSITY OF CALIFORNIA
CONSENT TO BE A RESEARCH SUBJECT ;
OVERALL CONSENT FOR AIDS SPECIMEN COLLECTION

Because many facts about AIDS remain unknown and because
more cases are being diagnosed at a rapid rate, -my physician,

Dr. and other investigators are interested in
learning as much as possible about this syndrome.

Since I have been diagnosed as having AIDS, I have been
asked to participate in a study to further assist their investi-
gation. I have been asked to allow certain tests and procedures,
l.e. blood drawing, lung functlon tes; and possible biopsies be
performed.

By signing tnis consent I agree that blood will be drawn and
tne amount drawn from time to time will vary, but nc more thnan
45ucc (15 ounces) will be drawn in an eigat (8) week period and
no more than one (1) time a week. I am aware of the risk when
naving blood drawn, sucn as discomfort from needle puncture,
possiple bruising and, very rarely, infection. I agree that lung
function tests sucn as chest x-rays and measurement of lung
capacityg be performed and realize these particular tests may Dbe
performed as frequently as every four (4) montns.

A cancer Known 3as Kaposi's sarcoma can accompany tne
acquired immune deficiency whicn produces lesions of the skin.

If I am found to have any cancerous lesions I agree tnat skin
biopsies be performed for evaluation of the lesions. I have been
informed of tne risk that may accompany biopsies such as minimal
pain at site of biopsy, minimal bleeding and rarely, infection.

By signing tnis consent I am not agreeing to participate in
any tnerapy prodgram and retain the right to discontinue as &
participant at any time witnout fear that further alternative
treatments will pe denied me. I agree to participate in this
study and have been informed of the risk and benefit both orally
and in writing and understand that I may refuse any test at any
time.

All medical information such as medical records, test
procedures and their results tnat pertain to me are totally
confidential. My name will be kept separate from lists of tests
and test results, my name will be replaced by a code numper and
any entry of my test(s) and test results into a computer will be
entered oy code number only.

If at any time during tnis study I am physically injured as
a result of tnis study, treatment will be available. The cost of
sucn treatment will be covered oy the University, depending on
tne number and/or nature of tne factors involved. For further
information concerning compensation I may call (415) boo-lsl4.

Subject Name Date




PROTOCOL® FOR THE CLINICAL STUDY OF AIDS AT UCSF, FOR THE
PROSPECTIVE COLLECTION OF SPECIMENS FOR RESEARCH PURPOSES

INTRODUCTION 3

The Acquired Immune Deficiency Syndrome or AIDS is a serious new disease
in whicn tne cellular immune system regulation appears to be altered increas-
ing dramatically tne rate of malignancies, including Kaposi's sarcoma and
non-tHodgkin's lymphoma and a variety of severe life threatening opportunistic
infections, especially pneumocystis carinii pneumonia.

Because of the serious nature of tnis illness and the rapid spread of the
epidemic, and because of the probability that the study of AIDS will result in
advancement in our knowledge of the relationship between the immune system and
cancers, extensive researcn projects are underway. Numerocus investigators at
UCSF, otner UC campuses, and other medical centers across the country are
interested in studying thne epidemiology, etiology and immunology of this
disease.

Because San Francisco represents a major focus of this epidemic and
because of the coordination of AIDS aétivities at UCSF, numerous requests are
received to provide patient material for these studies. To coordinate the
collection and distribution of these specimens a Tissue Committee of the UCSF
ALDS working Group has been established. The chair ‘of this committee is Dr.
Paul Volberding.

In additicn, a tissue and serum bank has been organized under tne
direction of Dr. Jonn Greenspan to coordinate the optimum storage and process-
ing of these specimens with appropriate bionazard precautions. To minimize
the inconvenience of multiple studies to patients witnh AIDS and to prevent
confusion among collaborating investigators, tnis protocol is intended to
serve as a metnod for the centralization of this collection process. This
protocol is not intended to give permission for any therapy studies. Addi-
tionally, any invasive tests that are not specifically outlined in this
proposal will nave separate protocols and consents approved through the Human

Research Committee.



PROTUCOL :

At the time of initial evaluation patients with AIDS or A;DS.belated
conditions as defined by the CDC, will be asked to participaté in an ongoing
research effort. This will consist of collection of éppcoxiﬁatélj Hscc‘s of
blood on the first clinic visit and if the person has Kaposi's sarcoma will
also include a biopsy of a Kaposi's lesion and adjacent normal skin. These
specimens will be preserved by the Tissue and Serum Bank with code numbers to
preserve patient confidentiality. In addition, at the initial cliniec visit
baseline, chest x-ray and pulmonary function tests will be obtained. Any
other studies indicated for the patient's clinical condition will also be
collected. ¢

Patients will be followed as clinically indicated for their illness and
will have additional blood collected for preservation in the Tissue Bank every
3 to o months. At no time will the amount of blood collected for this purpose
exceed 30ce's. In addition, 10 follow-up patients will receive serial
pulmonary function testing every 4 months. Subsequent biopsies of tumors may
Se performed, but only if clinically indicated, to assess response to tnerapy.

Any otner invasive testing that is not of routine clinical utility will
require a separate consent from each patient.

CONF LDENTIALITY .

Because of tne nature of AIDS and the risk groups involved in the
epldemic, confidentiality concerns have been raised by a number of groups. To
insure confidentiality of specimens collected on this protocol, no specimen

will be identified by the patient's name. Code numbers will be used for tnis

: purpose as provided by the City Healtn Department AIDS Registry. This system

of coding has been in place for the past several months and has been deemed
acceptable by the Centers for Disease Control.



SUMMARY OF AIDS CLINICAL RESEARCHd PROTOCOL

A DIAGNOSIS ON FIRST VISIT

: AMOUNT
BLOOD: 5
STUDIES AS INDICATED CLINICALLY

(CBC, CHEM PANELS ETC) approx 2Ucc
BLOOD (SERUM) FOR PRESERVA?ION IN

SPECIMEN BANK ; approx 20cc

BIOPSY:
SKIN BIOPSY FOR DIAGNOSIS OF SUSPICIOUS LESION - 4mm punch
SKIN BIOPSY OF LESION FOR PRESERVATION/

RESEARCH - 4mm punch
BIJP3Y JUF NORMAL SKIN FOR PRESERVATION/RESEARCH - 4mm puncn
BIoPSY OF LYMPH NODE FOR DIAGNOSIS AS CLINICALLY

INDICATED
PORTIOUN OF NODE TO BE PRESERVED FOR RESEARCH

(NO 3I0P3Y OF NODE FOR RESEARCH ONLY)

PULMONARY FUNCTION TESTING: BASELINE TESTE&G
TESTING IN FOLLOW-UP PERIOD
AMOUNT FREQUENCY
BLOOD:
BLOOD (SERUM) FOR PRESERVING/RESEARCH 20 ce 3-b6 months
BIOPSY :
K3 LESIONS BIOPSIED FOR CLINICAL ciinjcally as:
INDICATIONS: - 4 mm punch indicated
LYMPd NOove BIOPSIED FOR CLINICAL portion of
INDICATIONS: biocpsy as indicated

PULHAONARY FUNCTION TESTS:

-

months



AIDS CLINICAL RESEARCH GROUP

Form: Biopsy or Specimen Information Form

Date Specimen Obtained
Contributing M.D.
Facility

Patient Code #

Birth Date

Age ‘ Sex

Risk Group

Clinical Diagnosis:

KS

“PCP
Lvmphadenopathy
LTP

Other Infection
Other Malignancy
Coded Study Study #

Leave Blank

Date >

Acct#

R#-Tissue
AS#-Serum

Current Therapy:

Therapy for Malignancy

Therapy for Infection

Ever Received Chemotherapy yes no

Specimen: Type of-Blood Specimen

Other

Blood " Whole Blood ". Plasma Serum
Number of Tubes
Tube Type
Biopsy:
Skin Node KS Normal Skin
Amount of Tissue gms (estimation)

Location Tissue Sent (if elsewhere)

separated Cells =~

SP or DP

Patient Unit #




UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY » DAVIS * IRVINE * LOS ANCELES * RIVERSIDE * SAN DIEGO * SAN FPANCISCO SANTA BARBARA * SANTA CRUZ

SCHOOL OF MEDICINE . SAN FRANCISCO, CALIFORNIA 94143
DEPARTMENT OF MEDICINE

April 16, 1984

Walter L. Way, M.D.

Chairman, Committee on Human Research
UCSF

Clinics 116

Dear Dr. Way:

Enclosed is a short form application, consent form, and a brief protocol for

the prospective collection and preservation. of serum and tissue specimens

from patients with AIDS. As we have identified more and more patients suffer-

ing from ‘AIDS in San Francisco, and especially as research monies have become
available for studies in this disease, the number of collaborators asking for
specimens has increased dramatically. To accomodate these collaborations and

to minimize the inconvenience to the patient we have been collecting serum and
Kaposi's sarcoma skin biopsies at the time of diagnosis. These specimens have
been frozen in a centralized facility under the direction of Dr. John Greenspan
at UCSF. 1Initially these specimens were collected under a study protocol approved
by CHR in 1982. This approval, initially just for patients with Kaposi's sarcoma,
has since expired and the purpose of the attached protcol and consent form is to
again obtain approval for this prospective collection of specimens for collabora-
tive research and to include patients with other AIDS diagnoses including oppor-
tunistic infections and the AIDS related complex including lymphadenopathy syn-
drome and idiopathic thrombocytopenic purpura. 1In our application and consent
form we have taken, we think, necessary precautions to insure the subject's con-
fidentiality which is done by coding specimens to the San Francisco Department

of Health AIDS registry. By this prospective collection of specimens from patients
with AIDS, we feel we are minimizing th. .inconvenience and confusicn caused by
this research endeavor. Also, by collecting specimens in advance, we are able

to aliquot blood in smaller than phlebotomy in a case-by-case basis.

I appreciate the somewhat unique aspects of the attached protocol but feel that
it meets the needs of this research in a way than minimized the impact of these
studies on our patient care. '

Thank you very much for your consideration.
Sincegely,

Al it t%

Paul A. Volberding, M.D.
Director, AIDS/KS Clinic
San Francisco General Hospital

PAV/slh ' : .



¢ UNIVERSITY OF CALIFORNIA, SAN FRANCISCO . .i"% ., .  INITIAL SHORT-FORM APPLICATION
. COMMITTEE ON EUMAN RESEARCH . '+"\ " Submission Date_ 4/16/84
. g i = :_ '.. --_ 5
Principal Invest:sator'-{*:' Tl Unlve151tyxA551stant Prof Med. UCSF
(UCSF Faculty) Paul A. Volberding, M.D, . T1t1eChlef +Onc. SFGH Dept. Méd1c1ne/SFGH
P.I. Mailing Addldress i Pl :
(ccnouzllf ?0681§1€) Oncology Service, Ward 86, SFGH Phone Yo 821-8830
Co-lnvestigator ..--: uadizys ¢ : st ﬁhﬁ Is the prlvc1pal investigator
and Title_  Marcus Conant, M. D T B S T S o 1Y sponsor/adv1sor only? Yes - iNo
Co-P.I. HMailing i Yivimuizal el ; _§J¢3u~.fl Co-P.I.:l 1 = :
Address UCSF Utilization Review M 181 - R T et d F o " Phone  Ne & 666 3261
Project Ccllection and Preservation of Serum and Tissue Spec1men§~from Patients- w1th AIDS
Title for Multiple Collaborative Studies. - .« .. . SRt
INSTRUCTICNS: - PLEASE TYPE; SUEBMIT Vst meG i Rk : MR BT 2
5 -4 COZPIES OF THIS TWO-PACGE FORH e e B RS Sty Y ;
- =4 COPIES OF ANY ATTACEMENTS (CONSENT FORHS QUESTIONhAIRES ETC )
To be safe, allow 3 weeks: for processing. o33 {wpd7 [ oliyinay

A) The point of this project is (Explain background, rationale, hypothesis, basic
desiga, etc.): Patients with AIDS in San Francisco are currently the focus of multiple

llaborative research studies both at UCSF and other institutions. The purposes of these research
ojects are varied but include an understanding of the eitology, immunology, epidemiology and thera
of this syndrome. Because there are so many requests for collaborative studies on specimens,
pecially including blood and biopsies of Kaposi's sarcoma from patients with AIDS, in this project
ese specimens will be collected on a regular basis both at time of diagnosis and at infrequent
t regular intervals following diagnosis and preserved in a centralized facility which will insure
e proper handling of these specimens with regards to bio-hazard potentials and which will insure
e confidentiality of the patients from whom these speciments were collected,

In this project approximately 20 cc's of serum will be frozen at the time of diagnosis and

ery 3-6 months following diagnosis of AIDS. 1In addition, blOpSles of Kaposi's sarcoma lesions and

some case normal skin for cpuwfi}son will also be obtained_at t}me of, diagnosis and preserved.
) The subject populztion(s) will be selected (or excluded) cn the fdllowing criteria

(Discuss how access will be gzined zs well as any problzms relevent to special
subject populations): Subjects will be selected for this project based on diagnosed

juired Immunodeficiency Syndrome or AIDS related complex (ARC) which includes, the syndrome of
ffused reactive lymphadenopathy and idiopathic thrombocytopenlc purpura. Patiengs will be chosen
om clinic populations at S.F.G.,H.,, UCSF, and the San Francisco VA Hospital. The nature of the
oject will be discussed with the potential subject and consent signed before specimens are collec-
ds

C) The following procedures involving humans will be dome for purposes of the study
(1f applicable, include interviev themes and questionnaires if not commonly
known):

The expedited review category number from Consent Forum, Issue §, is _ .

For the purposes of this study, no questionnaires or interviews will be required. Blood will
collected at time of diagnosis and every 3-6 months but at no time will amount to more than 20
s. Biopsies of Kaposi's sarcoma lesions and adjacent normal skin will be performed at initial
\gnosis. Subsequent skin biopsies will be performed only if clinically needed for other manage-
it purposes. The principal indication for subsequent biopsies is generally to assess response
lack of response to therapy.




CHR SHORT-FORM APPLICATION - g R YR
v -Page 2. Dol UndeEdroan? 7 o Y

Investigator:_ Paul A. Volberding, M.D.

e 2 x o

SR T e A rn e G e e e ——— - e 2 L D i e M e . i e A PO

vomm 3 ® TR
D) The risks involved in these procedures and the methods of m1n1m1z1ug the risks,

incounveniences, or discomforts are (Include a}{ potential for loss of privacy):
The risks invloved with these studies are limited to those of Vvenipuncture and .-

skin biopsies. The risks of venipuncture afé-bruiglng or discomfort at -the venipuncture
site and occasionally temporary bruising. The risks of skin biopsy are discomfort, at the
biopsy site, minor bleeding, and rarely, infection of the blopsy s th:Tddes o o e s

__ The other maJor risk involved in any studies with AIDS revolves around questiOns ‘of
conf1dent1a11ty In- this study patients' specimens will be-coded- at-the . site- -they- are
obtained by a code number which does not identify the patient by name or by hospital
record number. Instead patients are identified by an AIDS registry code number generated
by the San Francisco Department of Health and.the key to this code'is kept separate from
medical records. Thus, questions of confidentiallty should be minimized and the subjects
" are so informed in the -attached consent -form.- o e e e e e - e

ow ey s t el Enii e T Se i

E) Descride the anticipated benefits, if ac Y, o sub;octs,'end tne lmﬂortance of the
kncwledge that may reascnably be expected to result:
There are no immediate. benefits to the subjects who have ag:- -eed to’ part1c1pate in this

project. However, the information obtained by collaborative studies of AIDS material ob-
tained in this way is significant and may be of real value in identifying more clearly
the nature of this disease. In addition, the patients who agree to participate in this
project of prospective specimen preservation for collaborative research will be spared
the otherwise inevitable multiple requests for blood and/or tissue specimens at later
times. By having a centralized repository of AIDS spec1mens, patients will not need to
be approached for these subsequent collaborations.

48

F) Describe the consent process and attach all coansent documents. If waiver from
use of written consent is requested, give the justificatioam.
Consent will be obtained by signature of the attached consent form if approved by the
Committee on Human Research. Patients will be asked to sign this consent before specimens
are collected for preservation.

16/82



UNIVERSITY OF CALIFORNIA
CONSENT TO BE A RESEARCH SUBJECT .
OVERALL CONSENT FOR AIDS $PECIMEN COLLECTION .

Because many facts about AIDS remain unknown and because
more cases are being diagnosed at a rapid rate, -my physician,

Dr. and other investigators are interested in
learning as mucn as possible zabout this syndrome.

Since I have been diagnosed as having AIDS, I have been
asked to participate in a study to further assist their investi-
gatlon. I have been asked to allow certain tests and procedures,
l.e. blood drawing, lung functlon test and 90551ole biopsies be
performed.

By signing tnis consent I agree tnhat blood will be drawn and
tne amount drawn from time to time will vary, out no more than
45Ucc (15 ounces) will be drawn in an eignt (8) week period and
no more than one (1) time a week. I am aware of the risk wiaen
naving blood drawn, sucn as discomfort from needle puncture,
possiple bruising and, very rarely, infection. I agree that lung
function tests sucn as chest x-rays and measurement of lung
capacity be performed and realize tnese particular tests may Dbe
perrormed as frequently as every four (4) montns.

A cancer known 3s Kaposi's sarcoma can accompany the
acquired immune deficiency wnicn produces lesions of the skin.

If I am found to nave any cancerous lesions I agree tnat skin
bicpsies be performed for evaluation of the lesions. I have Dbeen
informed of tne risk that may accompany biopsies such as minimal
pain at site of biopsy, minimal bleeding and rarely, infection.

By signing tnis consent I am not agreeing to participate in
any tnerapy program and retain the right to discontinue &s a
participant at any time without fear thnat further alternative
treztments will pbe denied me. I agree to participate in this
study and have bean informed of the risk and benefit both orally
and in writing and understand that I may refuse any test at any
time.

All medical information such as medical records, test
procedures and their results tnat pertain to me are totally
confidential. My name will be kept separate from lists of tgests
and test results, my name will be replaced by a code numoer and
any entry of my test(s) and test results into a computer will be
entered by code number only.

If at any time during tnis study I am physically injured as
a result of tnis study, treatment will be available. The cost of
sucn treatment will be covered by the University, depending on
tae number and/or nature of tne factors involved. For further
1information concerning compensation I may call (415) btoo-18l4.

Subject Name Date




PROTOCOL® FOR THE CLINICAL STUDY OF AIDS AT UCSF, FOR THE
PROSPECTIVE COLLECTION OF SPECIMENS FOR RESEARCH PURPOSES

INTRODUCTION .

The Acquired Immune Deficiency Syndrome or AIDS is a serioué new disease
in whicn the cellular immune system regulation appears to be altered increas-
ing dramatically the rate of malignancies, including Kaposi's sarccma and
non-todgkin's lymphoma and a variety of severe life threatening oppertunistic
infections, especially pneumocystis carinii pneumonia. '

Because of tnhe serious nature of tnis illness and the rapid spread of the
epidemic, and because of the probability that the study of AIDS will result in
advancement in our knowledge of the relationship between the immune system and
cancers, extensive research projects are underway. Numerous investigators at
UCSF, otner UC campuses, and other medical centers across the country are
interested in studying the epidemiology, etiology and immunology of this
disease,

Because San Francisco represents a major focus of this epidemie and
because of the coordination of AIDS aétivities at UCSF, numerous requests are
received to provide patient material for these studies. To coordinate the
collection and distribution of these specimens a Tissue Committée of the UCSF
AlDS vorking Group has been established. The chair ‘of this committee is Dr.
Paul Volberding.

in additicn, a tissue and serum bank has been organized under thne
direction of Dr. Jonn Greenspan to coordinate the coptimum storage and process-
ihg ol Lnése specimens with appropriate biohazard precautions. - To minimize
tne inconvenience of multiple studies to patients with AIDS and to prevent
confusion among collaborating'invescigators, tnis protocol is intended to
serve as a metnod for the centralization of this collection process. This
protocol is not intéended to give permission for any therapy studies. Addi-
tionally, any invasive tests tnat are not specifically outlined in this
proposal will nave separate protocols and consents approved through the Human

Researcn Committee.



-

PROTUCOL b

At tne time of initial evaluation patients with AIDS or'A;DS_belated
conditions as defined by the CDC, will be asked to participaté in an ongoing
research effori. This will consist of collection of ébpcoxiﬁatélf hﬁcc's of
blood on the first clinic visit and if the person has Kaposi's sarcoma will
also include a biopsy of a Kaposi's lesion and adjacent normal skin. These
specimens will be preserved by the Tissue and Serum Bank with code numbers to
preserve patient confidentiality. In addition, at the initial elinic visit
baseline, chest x-ray and pulmonary function tests will be obtainéd. Any
other studies indicated for the patient's clinical condition will also be
collected. .

Patients will be followed as clinically indicated for their illness and
will have additional blood collected for preservation in the Tissue Bank every
3 to 6 months. At no time will the amount of blood collected for this purpose
exceed 30cec's. 1In addition, 10 follow-up patients will receive serial
pulmonary function testing every 4 montns. Subsequent biopsies of tumors may
Se performed, but only if clinically indicated, to assess response to thnerapy.

Any otner invasive testing that is not of routine clinical utility will '
require a separate consent from each patient.

CONFLDENTIALITY F é

Because of tne nature of AIDS and the risk groups involved in the

epigemic, confidentiality concerns n;ve been raised by a number of groups. To

insure confidentiality of specimens collected on this protocol, no specimen

will be identified by the patient's name. Code numbers will be used for tnis -

' purpose as provided by the City Healtn Départment AIDS Registry. This system

of coding has been in place for the past.several mconths and has been deemed

acceptable by the Centers for Disease Control.



SOMMARY OF AIDS CLINICAL RESEARCH PROTOCOL

A DIAGNOSIS ON FIRST VISIT

AMOUNT
BLOOD: : z
STUDIES AS INDICATED CLINICALLY .

(CBC, CHEM PANELS ETC) = approx 20cc
BLOOD (SERUM) FOR PRESERVA?ION IN : _

SPECIMEN BANK ; ; . ‘approx 20cc

BIOPSY:
SKIN BIOPSY FOR DIAGNOSIS OF SUSPICIOUS LESION = = 4mm punch
SKIN BIOPSY OF LESION FOR PRESERVATION/

RESEARCH - 4mm punch
8IoP3Y OF NORMAL SKIN FOR PRESERVATION/RESEARCH - 4mm punch
BIJPSY OF LYMAPH NODE FOR DIAGNOSIS AS CLINICALLY

INDICATED
PORTION OF NUDE TO BE PRESERVED FOR RE3EARCH

(NO 3I0P5Y OF NODE FOR RESEARCH ONLY)

PULMONARY FUNCTION TESTING: BASELINE TESTI?G
.
TESTING IN FOLLOW-UP PERIOD
BLOOD: y
‘BLOOD (SERUM) FOR PRESERVING/RESEARCH 2V cc 3-6 months
BIOPSY : i
K3 LESIONS BIOPSIED FOR CLINICAL clinically as
' INDICATIONS: - 4 mm punch indicated
LYHdPH NODE BIOPSIED FOR CLINICAL portion of
INDICATIONS: biopsy as indicated

PULAONARY FUNCTION TESTS: 4 months .
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« Form: Biopsy or Specimen Information Form Leave Blank

Date .

Accti ) .

R#-Tissue
AS#-Serum

L

Date Specimen Obtained
Contributing M.D.
Facility

Patient Code #

Birth Date

Age . ' Sex

Risk Group

€linical Diagnosis:

KS

"PCP
Lyomphadenopathy
BB

Other Infection
Cther Malignancy
Coded Study Study #

Current Therapy:

Therapy for Malignancy
Therapy for Infection
Ever Received Chemotherapy ves no

Specimen: Type of-Blood Specimen
Blood " Whole Blood - Plasma Serum Separated Cells

Number of Tubes;'

Tube Type
Biopsy:
Skin Node KS Normal Skin Other
Amount of Tissue gms (estimation)-

Location Tissue Sent (if elsewhere)

- :
) SP or DP #

Patient Unit #
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UNIVERSITY OF CALIFORNIA, SAN FRANO;ISCO

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE ¢ SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

UNIVERSITY OF CALIFORNIA l SAN FRANCISCO, CALIFORNIA 94143
AIDS SPECIMEN BANK

HSW-604

(415) 666-2943

20 April 1984

SERUM BANK INVENTORY

Total number of samples to date: 479 18 ot 83
Total number of samples received in 1984: 249

Breakdown of serum bank:

Kaposi's sarcoma: 93

Moss control sera: 276

Lymphadenopathy: 31

Pneumocystis carnii: 9

R/0 Pneumocystis & Lymphadenopathy: 1
Lymphadenopathy & ITP: 1

LTPs 1.1

Kaposi's sarcoma, Lymphadenopathy, and Cryptococcus: 1
Kaposi's sarcoma & Cryptoccus:

Insemination study: 8

Contact study: 12

Kaposi's sarcoma & Pneumocystis: 1

Kaposi's sarcoma & Candidiasis: 2

Epstein Barr Virus: L

Lymphadenopathy & Herpes simplex virus: 1

Kaposi's sarcoma, Herpes simplex virus, & Lymphadenopathy: 1
Opportunistic infections: 3

Burkitt's lymphoma: 1

Kaposi's sarcoma, Lymphadenopathy, & Candidiasis: 1
Unknowns: 11

R/O AIDS: 10

Kaposis's sarcoma and Lymphadenopathy: 3



UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

UNIVERSITY OF CALIFORNIA SAN FRANCISCO, CALIFORNIA 94143
AIDS SPECIMEN BANK

HSW-604

(415) 666-2943

20 April 1984

TISSUE BANK INVENTORY

Total number of samples to date: 162

MY SAB3
Total number of samples received in 1984: 25

Breakdown of tissue bank:

Kaposi's sarcoma: 83

AIDS: 32

Lymphadenopathy: 24

Kaposi's sarcoma & Lymphadenopathy: 5

Kaposi's sarcoma & Opportunistic infections: 4
Kaposi's sarcoma & Pneumocystis: 1

Kaposi's sarcoma, Lymphadenopathy, & Opportunistic infection: 1
Hodgkin's -

R/0 Auto immune dermatitis: 2

Kaposi's sarcoma & Candidiasis: 2

R/O Kaposi's sarcoma: 2

Kaposi's sarcoma & Herpes simplex virus: 5
Leukoplakia (AIDS related): 1

Pneumocystis & Burkitt's Lymphoma: 1



CODES

KS
PCP
LNS
CON
MOS

oI
CAN
Vav
HSV
EBV

4 z_a(ﬁqh
FOR AIDS DATA BANK:

Kaposis's sarcoma
Pneumocystis carnii pneumonia
Lymphadenopathy

Contact study

Moss study

Opportunistic infection NoO<S
Candidiasis

Herpes zoster

Herpes simplex

Epstein Barr virus

mnnon

TOTAL TISSUE SAMPLES: 140

Breakdown of tissue samples:

KS tumors: 31

KS "normal" skin: 7
KS nodes: 29

KS bowel: 1

KS lung: 1

KS prostate: 1

AIDS lymph nodes: 37 QLNQ
AIDS salivary glands:
AIDS tonsils: 1

LNS nodes: 10

LNS tonsils: 2

LNS adenoid: 1
Hodg&n's node: 1

GXs "3 !

DISPOSITION CODES:

Uk wh -

(1 T V|

Il

ggmMme

.

Drew
Lennette
Levy
Greenspan

Rutter/Ziemer



UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY * DAVIS * IRVINE * [LOS ANGELES * RIVERSIDE ¢ SAN DIEGO * SAN FRANCISCO

SANTA BARBARA * SANTA CRUZ

HOSPITALS AND CLINICS
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SAN FRANCISCO, CALIFORNIA 94143

AIDS CLINICAL RESEARCH CENTER UCSF

Visit - Monday, April 23, 1984 - 10:00 a.m. - 3:00 p.m.

am

am

am

am

am

am

am

am

am

pm

pPm

AGENDA
Overview of the Mission, Structure and Function of the AIDS
Clinical Research Center - Dr. Marcus A. Conant

How the AIDS Clinical Research Center has Contributed to
Finding the Cause of AIDS. - Dr. Jay Levy

AIDS Tissue Banks - Dr. John Greenspan

The Role of the Kaposi's Sarcoma Clinic in Defining the
Natural History of K.S. and Tissue Acquisition -
Dr. Paul Volberding

Coffee Break

Establishment of AIDS Clinic at UCSF - Dr. Jack Stobo

Multi-User Computer System - Mr. Franklin Jacobson

Recommendations for Epidemiological Surviellance of Health
Care Workers - Dr. Andrew Moss

Behavior Modification Program - Mr. Leon McKusick

Future Plans for the AIDS Clinical Research Center - UCSF
Dr. Marcus Conant

Executive Lunch Session



April 19

John -

Frank from K.S. clini¢ ¢alled re:
Site Visit (Monday)

some changes in agenda:

two visitors:

Abe Broude from San Diego
Tom Casserow from Irvine

will start at 10:00 with Dr. Kanter and you
will speak from 10:30 to 10:40 on the Tissue
Bank. Please stress the need for the bank
and the number of researchers who depend on
the bank for their tissue specs.



University of California San Francisco
School of Dentistry

Division of Oral Biology

HSW-604

San Francisco, California 94143

(415) 666-2943
John S, Greenspan

BSc, BDS, PhD, FRCPath 28 March 1984
Professor and Chairman

SUMMARY OF AIDS TISSUE AND SERUM BANK

Total number of specimens in tissue bank: 157
Total number of specimens received in January-March 1984: 25

Total number of serum samples in serum bank: 399
Total number received in January-March 1984: 169



UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

HOSPITALS AND CLINICS SAN FRANCISCO, CALIFORNIA 94143

AIDS CLINICAL RESEARCH CENTER UCSF

Site Visit - Monday, April 23, 1984 - 10:00 am - 3:00 pm
AGENDA
10:00 am - 10:20 am - Overview of the Mission, Structure and Function of the AIDS

Clinical Research Center - Dr. Marcus Conant

10:20 am - 10:40 am - How the AIDS Clinical Research Center has contributed to
finding the cause of AIDS - Dr. Jay Levy

10:40 am - 11:00 am - The role of the Kaposi's Sarcoma Clinic in defining the
natural history of K.S. and tissue acquisition -
Dr. Paul Volberding

11:00 am - 11:15 am - Coffee Break

11:15 am -11:30 am - Establishment of AIDS Clinic at UCSF - Dr. Jack Stobo

11:30 am - 11:45 am - Multi-User computer system - Mr. Franklin Jacobson

11:45 am - 12:00 am - Recommendations for epidemiological surviellance of health
care workers - Dr. Andrew Moss

2:00 am - 12:30 pm - AIDS Tissue and Serum Bank - Dr. John Greenspan
12:30 pm - 1:30 pm - Executive Lunch Session
1:30 pm - 2:00 pm - Behavior Modification Program - Mr. Leon McKusick

2:00 pm - 2:30 pm - Future plans for the AIDS Clinical Research Center -
UCSF - Dr. Marcus Conant
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The purpose of this site visit will be to answer the 3 following

guestions:
1. What has been Jdone since July 1, 19837
2. How has the wmoney received been utilized?
3. How much funding do you anticipate needing for the next fisecal

year (7/1/84 - 6/30/85)7

AGENDA PREPARATION: The Universitywide Task Force on AIDS office re-
quests that you prepare and submit an agenda to them for the site visi-
tors by April 13. The first speaker should be yourself, to present a
copesive summary of the Center's functions and its various working
units, and how their functions interact with each other to create the
AIDS Clinical Research Center. Also relevant at this time is how the
use of state funds has helped the University of California system to
contribute towards finding an answer for the AIDS problem,

Following your opening remarks, the Principal Investigators of the
separate units (tissue bank, clinics, etc.) should be prepared to give™:
concise presentations, detailing their unit's role in the Center, how "
they have utilized the state funds, and with what results. In addi-
tion, the presentors should elucidate as to what in the October 16,
1983 proposal has been accomplished, what is in the organizational
stage, what is still pending, what has been altered and anticipated
problems. Approximately one-half of the presentation time should be
allotted for discussion and questions.

Following this the visitors will reconvene with the Director of
the Center and the Chairman of the Dean's Committee to clarify any un-
answered questions and to discuss the overall budget for the current
fiscal year and the anticipated budget of the forthcoming fiscal year
for the continued establishment and functioning of the AIDS Clinical
Research Center.

LOGISITICS: The site visit should begin at 10:00 AM and be concluded
by 3:00 PM. Plan on a 45 minute lunch period for a closed executive
session for the site visit committee. At this time the site visit
panel will discuss the morning presentations. If the site visitors
are not getting the information they need this will be brought to your
attention before the afternoon session begins. The assistance of your
office in making simple arrangements for lunch (sandwiches, coffee,

etc.) is necessary.

PLEASE SEND THE AGENDA, AND INFORMATION ON HOW THE SITE VISITORS CAN
GET TO THE SITE FROM THE AIRPORT TO THE UNIVERSITYWIDE TASK FORCE ON

AIDS OFFICE AT THE ADDRESS BELOW:

Universitywide Task Force on AIDS
c/o Office of Health Affairs
785 B University Hall
University of California
Berkeley, CA " 94720
(415) 642-0732










UNIVERSITY OF CALIFORNIA

BERKELEY + DAVIS * IRVINE * L.LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

UNIVERSITYWIDE TASK FORCE ON AIDS
OFFICE OF HEALTH AFFAIRS

785 UNIVERSITY HALL

UNIVERSITY OF CALIFORNIA
BERKELEY.CA 94720

March 26, 1984

Dr. Marcus Conant
Department of Dermatology
A-312

University of California
San Francisco, CA 94143

[

Dear Dr. Cdgndnt,

As you may remember, it was announced at the December 12 Workshop
that there would be site wvisits to the AIDS Clinical Research Centers,
The date of Monday, April 23, 1984 has been selected by the University-
wide Task Force on AIDS for a site visit to the San Francisco AIDS
Clinical Research Center.

Since the site visit will result in an official written report by
the Task Force to the California State Assembly, some guidelines are
outlined on the attached sheet regarding your preparation for the site
visitors and what they will require from you and the other individuals
involved in the Center.

In general, the purpose of this site visit is to allow for a
scholarly exchange of information and to enable the Universitywide Task
Force on AIDS to provide information to the California State Assembly
on how the state funds they allocated to the University of California
are contributing to the urgent need for a resolution of the AIDS prob-
lem.

Sincerely,

e

Merle A. Sande, M.D.

Chairman
Universitywide Task Force
on AIDS
Attachments R
Ak mtahe. T W=
MAS/1bd Y7 C. F ey,

Rern

Cypy Ty
Oty



The purpose of this site visit will be to answer the 3 following
questions:
1. What has been done since July 1, 19832
2. How has the money received been utilized?
3. How much funding do you anticipate needing for the next fiscal
year (7/1/84 - 6/30/85)?

AGENDA PREPARATION: The Universitywide Task Force on AIDS office re-
quests that you prepare and submit an agenda to them for the site visi-
59£§_914g35;;=;;, The first speaker should be yourself, to present a
cohesive summary of the Center's functions and its various working
units, and how their functions interact with each other to create the
AIDS Clinical Research Center. Also relevant at this time is how the
use of state funds has helped the University of California system to
contribute towards finding an answer for the AIDS problem.

Following your opening remarks, the Principal Investigators of the
separate units (tissue bank, clinics, etc.) should be prepared to give
concise presentations, detailing their unit's role in the Center, how
they have utilized the state funds, and with what results. In addi-
tion, the presentors should elucidate as to what in the October 16,
1983 proposal has been accomplished, what is in the organizational
stage, what is still pending, what has been altered and anticipated
problems. Approximately one-half of the presentation time should be
allotted for discussion and gquestions.

Following this the visitors will reconvene with the Director of
the Center and the Chairman of the Dean's Committee to clarify any un-
answered questions and to discuss the overall budget for the current
fiscal year and the anticipated budget of the forthcoming fiscal year
for the continued establishment and functioning of the AIDS Clinical
Research Center.

LOGISITICS: The site visit should begin at 10:00 AM and be concluded
by 3:00 PM. Plan on a 45 minute lunch period for a closed executive
session for the site visit committee. At this time the site visit
panel will discuss the morning presentations. If the site visitors
are not getting the information they need this will be brought to your
attention before the afternoon session begins. The assistance of your
office in making simple arrangements for lunch (sandwiches, coffee,
etc.) is necessary.

PLEASE SEND THE AGENDA, AND INFORMATION ON HOW THE SITE VISITORS CAN
GET TO THE SITE FROM THE AIRPORT TO THE UNIVERSITYWIDE TASK FORCE ON
AIDS OFFICE AT THE ADDRESS BELOW:

Universitywide Task Force on AIDS
c/o Office of Health Affairs
785 B University Hall
University of California
Berkeley, CA 94720
(415) 642-0732
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CANCER RESEARCH COORDINATING COMMITTEE

REVIEW OF APPLICATIONS FOR THE PROPOSED 1983-1984 AIDS (ACQUIRED IMMUNE
DEFICIENCY SYNDROME) RESEARCH AWARD PROGRAM

To expedite this new grant application and review process, we are adapting the
forms and procedures used by the Cancer Research Coordinating Committee in its
review of applications for cancer research monies.

For the first review cycle of the proposed AIDS research program, we will be able
to consider only those applications received in the CRCC Secretariat office by
Thursday, June 16, 1983. Applications received after that time will be evaluated
at a later review meeting.

Please submit THREE (3) copies of your proposal to the Secretariat by the June 16
deadline. The original, with appropriate signatures, should be sent at the same
time to your campus Contract & Grants Office for later processing and transmission
to us.

Send the 3 copiles of your application to:
CRCC Secretariat
c/o Department of Microbiology & Immunology
University of California
Berkeley, CA 94720

If you have questions, please call our Administrative Assistant, Laura Driemeyer,
at Berkeley campus (415) 642-2923.

DEADLINE: JUNE 16, 1983

(continued on reverse side)



CANCER RESEARCH COORDINATING COMMITTEE

GENERAL INFORMATION AND INSTRUCTIONS
FOR GRANT APPLICATION

The funds are awarded by the Cancer Research Coordinating Committee, which is a
systemwide University of California committee composed of faculty members chosen
to include representatives from all campuses and from many areas of scientific
expertise. The applications.are reviewed by the Committee and judged on the basis
of (1) scientific merit and (2) relevance to the AIDS problem. Here are a few
guidelines which may be helpful in the preparation of the application.

ELIGIBLE APPLICANTS: Members of the Academic Senate are eligible to apply. In
addition, applications will be accepted from appointees on UC administered payrolls
on one of the nine UC campuses, in the Clinical Professor and Ad junct Professor
series, the Professional Research series, or equivalent titles in the agricultural
series. An individual may submit only one application.

The Committee expects that the project will be personally and directly supervised
by the applicant in his/her campus laboratories; any proposed deviation from this
must be fully justified in the grant application.

DURATION OF A GRANT: A grant is made for the fiscal year (7/1/83 to 6/30/84).

USE OF GRANT FUNDS:
Allowable grant expenses:
a. salaries for technical assistance and for postdoctoral scholars
b. supplies and services
c. equipment items not readily available, providing that adequate justification
is given for each item costing over $500

Upon completion of a grant, all material purchasd by the grant awardee becomes
the property of the department or equivalent administrative unit of the awardee.

Restricted expenses:

The following exzpenses are generally disallowed. If an investigator wishes to
request an exemption from this policy, a complete explanation of exceptional and
justifying circumstances must be submitted:

a. salaries for: the Principal Investigator, individuals eligible to apply
for AIDS funds, regular or visiting academic staff, clerical help, and
consultants

b. costs for patient care

c. office, duplication and communication expenses

d. equipment maintenance and service contracts

e. recharges for University-provided services or equipment usage

f. travel expenses
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VI.
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VIII.

CANCER RESEARCH COORDINATING COMMITTEE

INSTRUCTIONS FOR RESEARCH GRANT APPLICATIONS

THE CANCER RESEARCH COORDINATING COMMITTEE REQUIRES THE ORIGINAL AND THREE (3)
COPIES (XEROX OR EQUIVALENT).

The following numbered paragraphs contain specific instructions pertaining to
the similarly-numbered sections of the application form.

TITLE OF PROJECT: The title should briefly describe the project.

PRINCIPAL INVESTIGATOR: Enter all requested information. The listed principal
investigator is expected to be an active participant in and personally respon-
sible for the project. Approved grants will be awarded in the name of the
principal investigator and assigned to the administrative unit of the listed
responsible administrator.

RESPONSIBLE ADMINISTRATOR: The signature of the Chairperson or Director of
your administrative unit must appear on the application.

HUMAN SUBJECTS AND BIOHAZARDS REVIEW: Check the appropriate statements and
attach notices of Committee approval if required. ~

BUDGET: Identify all personnel who will be associated with the project by name
and by title as listed in the University Staff Personnel Manual or Academic
Salary Scales. Indicate the percent of annual salary requested and give a

brief justification for listed personnel who will receive salary support. Do
not include employee benefits, or overhead; employee benefits are added admini-
stratively and overhead is not applicable for these funds. Include names and
titles of all professional personnel who will work on the project even if no
salary is requested. Names of consultants should be included on a separate page.

FINANCIAL SUPPORT: The principal investigator must supply a complete statement
of financial support available and pending approval. Prepare a complete state-
ment for all projects. Grant number, granting agency, project title, and
dollar amount should be given. Effective dates should be listed whenever pos-
sible. 1In addition, include the abstract for each grant listed as available

or pending, and clearly indicate the relationship of each grant to the proposed
CRCC project. Use continuation pages as required.

It is the applicant's responsibility to provide evidence that there is no overlap
between other research support and the grant request to the CRCC; the Committee
will not request additional information, and in the absence of adequate evidence
will assume that overlap exists.

(continued on reverse side)



IX. BIOGRAPHICAL SKETCH: Complete a biographical sketch for all professional
personnel who will work on the project using the sheet provided. ONE
additional page of pertinent publications may be included for each individual.
Please do not include reprints of publications in this section.

X. SUMMARY OF RESEARCH PROPOSAL: Limit your synopsis to the space provided on
page 5. '

SECTIONS XI, XII AND XIII SHOULD BE TYPED, SINGLE-SPACE ON PLAIN WHITE BOND.
NUMBER PAGES CONSECUTIVELY AT THE BOTTOM OF EACH PAGE. LEAVE 1" MARGINS.
MATERIAL OTHER THAN FIVE PAGES FOR XI, ONE PAGE FOR XII MAY BE SUBMITTED

AS AN APPENDIX IF NECESSARY, BUT THIS IS NOT ENCOURAGED.

XI. EXPLANATION OF PROJECT: The Committee must pass judgement on your project on
the basis of information contained in this section. The detailed explanation
must be preceded by a short (100 word) abstract of the proposed project. The
detailed explanation of the project should emphasize what is expected to be
accomplished with the funds, if awarded. Be sure that the explanation contains
1) a clear statement of the problem to be solved; 2) sufficient background
material to orient those not familiar with the problem; 3) a summary of the
methods to be used, and 4) essential references.

RESTRICT THE DETAILED EXPLANATION, INCLUDING THE ABSRACT, TO NOT MORE THAN
FIVE (5) PAGES OF SINGLE-SPACED TYPEWRITTEN MATERIAL. SEPARATE APPENDIXES
MAY BE SUBMITTED IF CONSIDERED ESSENTIAL, BUT THIS IS NOT ENCOURAGED.

XII. RELATION OF THE PROJECT TO THE AIDS PROBLEM:
These funds are intended to support meritorious research clearly related
to the AIDS problem. They are not intended to be used merely to increase
support for bioclogical research. The Cancer Research Coordinating Commit-
tee will consider carefully the relevance of projects to the AIDS problem’
for this reason applicants should provide well documented evidence of
relevance.

A NOTE ON FORMAT: Leave a 1" left margin on all pages for binding. DO NOT
SEND DUPLEXED PAGES. We cannot return material sent with the application, such
as pictures, graphs, and reprints. Please paper clip the original application
and staple separately the three copies. Appendixes, if included, should not be
attached to the applications. A cover letter is not necessary. PLEASE OBSERVE
OUR PAGE LIMITS. WE CANNOT GUARANTEE THAT EXCESS MATERIAL WILL BE INCLUDED IN
THE APPLICATION REVIEW PROCESS.



CANCER RESEARCH COORDINATING COMMITTEE
UNIVERSITY OF CALIFORNIA

AIDS RESEARCH PROGRAM

I. Title of Project:

IT. Principal Investigator:

Name (last, first, M.I.) Signature
Mailing address (use only those lines necessary, no abbreviations please):

Phone numbers:

Department/Division

Office:
Bldg./Room #

Laboratory:
School

Dept.(messages):
Campus Zip

ITII. Eligibility of Responsible Investigator:

Member of Academic Senate: / /Yes
Official UC title % on UC payroll ZﬁjNo

IV. Co-investigators:

V. Responsible Administrator (please see instructions):

I verify that the information given by the applicant concerning appointment,
% time employed, and current grant status is correct and complete.

Signature Name Title (chair, etc.) Dept.

VI. Review & Approval:
B. Biohazards
A. Human Subjects: / / 1. Does not apply

/7 1. Does not apply Z_] 2. Memorandum of Understanding
/ / 2. Approval attached . and Agreement attached
Z_] 3. Review pending / / 3. Review pending

C. Contracts & Grants: Information as required on the attached checklist
is complete and detailed in the application.

Signature: Date:




VII. Budget:

1. Personnel (list all professional personnel to be associated with project):

Official University : Salary
Name Title of Position Requested

Justification of listed personnel for whom support is requested:

Total personnel $

2. Supplies & Expense (list general categories):

Total S&E §

3. Equipment (list items over $200 and provide justification
for items over $500)

Total Equipment $

TOTAL REQUESTED $




VIII. Additional Financial Support (see instructions): List all program projects
and all sources of funds which support your research. For each item list

(a) grant number, (b) granting agency, (c) project title, (d) grant period,
(e) length of grant commitment, (f) amount (both total period and overlap
period), and (g) relationship to proposed AIDS grant. Attach the abstract
of each grant application. Use continuation sheets as required.

It is the responsibility of the applicant to clearly document that there is
no overlap between other grants and the proposed AIDS grant.

1. Other grants available during the requested grant period:

2. Other grant applications pending:



IX. Biographical Sketch
(give the following information for all professional personnel)

Name Official Title

Education (begin with the baccalaureate training and include postdoctoral)

Institution and location Degree Year Scientific Field
Honors
Major Research Interest Role in Proposed Project

Research and/or Professional Experience (Starting with present position, list
pertinent professional background and employment)

Publications Pertinent to Proposed Research



-

X. Summary of Research Proposal for the AIDS Research Program

CANCER RESEARCH COORDINATING COMMITTEE: 1983-1984 Grant Awards

Name and Title of Principal Investigator

Department and Campus

Title of Project

Use this space to summarize concisely your proposed research. Outline objectives
and methods. Underscore the KEY words (not to exceed 10) in your abstract.

If the Cancer Research Coordinating Committee awards you a research grant,
copies of this page may be distributed to UC Contract and Grant Offices and
to other interested UC individuals and groups.

-5-



Dr. John S. Greenspan
May 6, 1983

Specimen Bank

John S. Greenspan

We will serve as the site for storage, handling, processing and retrieval of tissue
specimens, semen and serum samples. About 1000 serum samples and 200 tissue samples
per year are anticipated. Tissue will be cryosectioned or otherwise prepared for other
investigators. Personnel costs are for these aspects. Computer facilities are essential
and will service other investigators.

Campus Environmental Health and Safety Committee regulations now mandate
alteration and additional facilities at the P, level. They are essential to all aspects of
the AIDS project. :

The Specimen Bank is a crucial part of the UCSF AIDS research effort.
Specimens will be available to all investigators within the group and will also be made
available to experts elsewhere. Such intragroup and collaborative studies have already
been initiated (see attached).

cc: Dr. M. Conant
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DETAILED BUDGET FOR FIRST 12-MONTH PERIOD: AIDS Specimen Bank Tissue, Serum and Semen

(1] SALARIES: LIST ALL SALARIED, NON-SALARIED PERSONNEL, PROJECT MERIT, PROMOTIONAL INCREASES IN
COMPUTATION. USE TIME FOR STAFF EMPLOYEES ONLY — USE EFFORT FOR ACADEMICS. John S. Greenspan

FRINGE BENEFITS ARE CALCULATED AT 29 o acapemics, _28 o STAFF, Division of Oral Biology
HSW-604 666-2220
Name and Title . Step Time or Based on Actual Gross Fringe Bene-f‘its Total
Effort % Annual Rate .

W

Total Personnel 35,271
(2) cONSULTANT cosTs (1ITEMize)__COmputer Center and Statistics 2,000

(3) EQUIPMENT (ITEMIZE) LIST ONLY ITEMS OVER $500 UNLESS DESIGNATED THEFT-SENSITIVE:

Deep Freeze — 70 Revco - 6,000

Deep Freeze - 20 Revco 4,000

Liquid N2 equipment Almac 1,100

Holders/serum racks 1,560

Computer (IBM, PCXT + periphals and software) 9,600 22,200
{4) sUPPLIES (ITEMIZE BY CATEGORY):

Liguid N5/Dry ice 1,000

Cryostat supplies, disposables, slides 2,000

Film and processing, disks, chemicals 1,500 4,500
(5) TRAVEL pomEsTIic: -1 person, 1 local, 1 national : 1,500

FOREIGN: '

(6) PATIENT cOsSTS (INPATIENT): Nil

(OUTPATIENT):
(7) ALTERATIONS AND RENOVATIONS: P2* facility alterations 8,000
(8) CONTRACTUAL OR THIRD PARTY cosTs: Nil

(3) OTHER EXPENSES (ITEmizE): _Servicing equipment 1,000
Mailroom, xeroxing, charts 1,000
Phone 350 2350
(10} TOTAL DIRECT COST. . ...ttt ittt ittt ettt e e e e e e e e et 75,821

IF MATCHING FUNDS ARE REQUIRED, INDICATE AMOUNT $______ SOURCE OF FUNDS

FACULTY EFFORT: LIST ALL ACTIVE OR PENDING GRANTS BY AGENCY, GRANT NUMBER OR TITLE AND PERCENT
OF EFFORT DEVOTED TO EACH BY THE PRINCIPAL INVESTIGATOR [CONTINUE ON SEPARATE SHEET IF NECESSARY):

ACTIVE PENDING
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Dr. John S. Greenspan

May 6, 1983

IMMUNOPATHOLOGY
Jay H. Beckstead and John S. Greenspan

Kaposi's sarcoma is a prominent problem among the populations of patients with
acquired immunodeficiency. This unique population provides an opportunity to study a
tumor the histiogenesis and nature of which has been controversial for many years.
There are conflicting reports in the literature regarding Factor VIil-related antigen in
these tumors (1,2) in addition there are a few "ancient" manuscripts utilizing
histochemistry (3). None of the studies presently available gives definitive information.
We propose to embed specimens of Kaposi's sarcoma in plastic for combined enzyme and
histochemical examination (4). Tissues will likewise be frozen for parallel experiments
utilizing frozen section techniques (5). Our lab is also capable of localizing by enzyme
and immunohistochemical markers at the ultrastructural level should this prove
desirable. Recent work in our [ab (6) has shown well-defined histochemical differences
between different classes of vascular epithelium. We also have been successful in
applying Anti-Factor VIII antiserum by an immunoperoxidase technique. The ability to
explore all of these modalities in 2 micron sections with superb histology should solve

-many of the technical problems inherent in studies of heterogeneous tumors. This

combination of approaches should allow an enzyme histochemical and
immunohistochemical profile of Kaposi's sarcoma which will improve the diagnostic
reproducibility and accuracy. It should also provide definitive information on the cell or
origin and the reactive components within the tumor.

The population with acquired immunodeficiency presents other unusual
clinicopathologic problems. Our group has recently described an increased incidence of
malignancy, particularly malignancies likely to involve lymph nodes (7), while several
centers report an unusual propensity to develop lymphadenopathy. This combination of
circumstances results in clinicians taking a large number of lymph node biopsies in this
patient population. This raises three major questions: 1) are biopsies necessary? 2) can
examination of the lymph node provide prognostic information in individual patients? 3)
can a clinical subpopulation that does benefit be identified? We propose to investigate
these possibilities by a combination of enzyme and immunohistochemistry on plastic
embedded lymph nodes (4) and immunohistochemistry on frozen lymph nodes (5). Recent
work in our laboratory has shown that enzyme histochemistry can provide additional
parameters useful in evaluating lymph node structure (6). This data combined with
detailed study of the immunohistochemical distribution of cell types may provide a tool
for understanding the lymph node changes in these patients, '

The immunohistochemical approach will be directed towards the identification of
mononuclear cell subpopulations. Thus identification and enumeration of T cells, B cells,
and macrophages, not to mention T helper and T suppressor/cytotoxic subpopulations,
should help characterize the lymph node abnormality. These results will be correlated
both with those <rom the plastic embedded material and with other laboratory and
clinical data including the results of peripheral blood immunological studies and the
virological work. Frozen sections will be reacted with monoclonal antibodies T,, (all T
cells) T, (helper T cells) Tg (suppressor/cytotoxic T cells) B, (B cells) and Iy éla-like
antigen on several subpopulations including activated T cells) obtained from Coulter Inc.
and with OKM, obtained from Ortho. The avidin-biotin-peroxidase technique will be
utilized (5) :—mdl cells will be identified and counted using techniques which are well-
established in our laboratory (8). The results will be analyzed both qualitatively and
quantitatively. Thus, morphological patterns will help to identify the nodes as normal,
hyperplastic, or lymphomatous, while cell counts may allow the establishment of possible
sequences in the progress from one of these stages to the next. The effects of treatment
will be assessed in serial biopsies and the value of the procedure assessed.
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DETAILED BUDGET FOR FIRST 12-MONTH PERIOD: Immnopathology

(1) SALARIES: LIST ALL SALARIED, NON-SALARIED PERSONNEL. PROJECT MERIT, PROMOTIONAL INCREASES IN
COMPUTATION. USE TIME FOR STAFF EMPLOYEES ONLY — USE EFFORT FOR ACADEMICS.

FRINGE BENEFITS ARE CALCULATED AT ___% ACADEMICS, ____ % STAFF.
Name and Titie ] Step Time or Based on Actual Gross Fringe Ben'e'f‘i;s Total
Effort % Annual Rate
Total 33,820
(2) CONSULTANT cosTs (ITEMIzE):__ N1l
(3) EQUIPMENT (ITEMIZE) LIST ONLY ITEMS OVER $500 UNLESS DESIGNATED THEFT-SENSITIVE: -
Nil
(4) SUPPLIES (ITEMIZE BY CATEGORY): Disposables, slides, film 2,000
Monoclonals, substrates 3,000
Plastic, chemicals, buffers 2.000 7,000
(5) TRAVEL pomMEsTIc: 21 person, 1 national, 1 local 1,500
FOREIGN:
(6) PATIENT COSTS (INPATIENT): Nil
{OUTPATIENT): '
(7) ALTERATIONS AND RENOVATIONS: Ni1
(8) CONTRACTUAL OR THIRD PARTY cosTs: _Nil
(9) OTHER EXPENSES (ITEMIZE):__Photography 1,000
_ Editing 750
Phone, mail, xXerox 1,000
: Journals, books 950 3,700
&
(10) TOTAL DIRECT COST. . ..ttt ettt ettt ettt ettt e e e e e e e e e 146,020

(11} 0 TNDTRECT COST & 4 v v oo onn e bmim s w5 i 08 o s 6 6 5 5 5 655 5 8 em e emm e ore s e e e oo o s ]

IF MATCHING FUNDS ARE REQUIRED, INDICATE AMOUNT ¢

SOURCE OF FUNDS

46,020

FACULTY EFFORT: LIST ALL ACTIVE OR PENDING GRANTS BY AGENCY, GRANT NUMBER OR TITLE AND PERCENT
OF EFFORT DEVOTED TO EACH BY THE PRINCIPAL INVESTIGATOR (CONTINUE ON SEPARATE SHEET IF NECESSARY):

ACTIVE

PENDING






