TS

Dr. Willis= 0. Pollard

Executive Director REPOSITORY [ 2
Oak Ridge Associated
Universities COLLECTION R _
Post Office Box 117 H—dé- Ll lg 2V~
Oax Ridge, Tennessee BOX NO.
Z,l/, d M""k‘" rs §n Muman
Dear Dr. Pollard: - FowER_ L Loulcmie Cals H 20y, ~7y

ORAU GRANT ENTITLED “LIPID MARKFRS IN EUMAN LEUKPMIA CELLS"

(AEC GRANT ¥O. 20-10-Th)

Your letter of June 21, 19Tk, informed us that the Corporation has
received o ope-year grant commencing July 1, 19Tk, frow the Leukemia
Research Poundation, Inc., in the amount of $13,500 to support e
portion of the direct and indirect costs related to the sudbject
project. The project will be under the direction of Dr. Fred L.
Snyder.

The AEC has determined a programmatic interest in the sudbject research
project and is villing to jointly support the project through July 1,
1975, by providing the use of AEC facilities and equipment, approximately
S of Dr. Snyder's time, and a portion of the spplicable indirect costs
(difference betveen 85 of TDC and the established ORAU rate). The AEC's
approval of this joint support is made subject to the arrangements ocut-
lined in the proposal dated February 11, 1974, and your letter of

June 21, 197k,

Sincerely,

ORIGINAL SIGNED BY °
RICHARD L. EGLI, Acting

Joseph A. Lenhard, Director

ORR:JDB . //7 7 Research and Technical Support Division

Enclosures: /[/ '
1. ORAU ltr atd 6-21-Thk
2. Leukemia Research 1tr dtd 6-1i-Th

cc v/enel:
Zi / J. L. Liverman, HQ
\ J. E. BN . Ra
C. W. B{11 R - _=%AD
N7 T. W. vhite, Jr. (2) ' W ATIAN & m-,‘c\r;\r{_/‘.wc .
T \‘ W. H. Bendu:lon Q!ﬂ\’fhﬂb\ ! -‘\\ ’E“L lo~/L-T7 Y

OFFICE » o

i esant
SURNAME B | oo, . : ’?
: I

DATED | ... ecomooocann AL

RETS . DiN......

BN BV T

Porm AEC-318 (Rev. 9-53) AECM 0240

*“I—10—01405~1 5478

{03b348



Oak Ric re Associated U aiversities

Incorporated

P.O. Box 117 - Oak Ridge, Tennessee 37830

June 21, 1974 Telephone 615 483-8411

Mr. Joseph A. Lenhard, Director
Research and Technical Support Division
U. S. Atomic Energy Commission

Oak Ridge, Tennessee 37830

Subject: NOTICE OF RECEIPT OF GRANT FROM LEUKEMIA RESEARCH
FOUNDATION - JUNE 14, 1974

Dear Mr. Lenhard:

We have received a grant from the Leukemia Research Foundation
for $13,500 in support of a research project in "Lipid Markers
in Human Leukemic Cells" for the period July 1, 1974 to

July 1, 1975. The proposal was sent to your office on Febru=
ary 11, 1974,

The work will be carried out in AEC facilities and some AEC
equipment will be used on the project. Dr. Fred Snyder will
provide technical guidance to the project of up to 5% of his

time but no charge will be made to the grant. All other assigned
personnel will be corporate employees.

The grant provides maximum overhead of 8% of direct costs. It
is requested that the difference in the amount of overhead costs
provided by the grant and the actual costs be borne by the AEC
Medical Division FY 1975 budget. This amount is approximately
$3,600.

Your joint support of this project is requested as part of the
established lipids program,

Copy of the grant award is enclosed.

Sincerel rs
Dl ),

William G. Pollard
Executive Director

AN 24 w1
ROSE:dh

A2SANTIATION & MANAGEMENT — /4-2 G Feu)
1036349 20~ /22U



Maedical Advisory Bosrd
Dr. Mowacd L Alt

Dr Eric Brown

Or. lsrset Davedsonn

Dr. Paul Heuter

Or. Leon Jecobson

O Apron M Josephson
Or. Staphen U. Schwariz
Dr_ lrving Shulman

Q. Paul Szento

Or. Staniey Yachnn

Hunorery Boerd

Gavernor Richerd Ogive
Lreuienent Governor Pautl Simon
Mayor Richard J. Detey

Shernitt Rchard J. Eirog

Hon. Vs shait Korsnek

Juage Francin 5. Lorenz

Juage Jemes Persons

Juoge Donvel J. Ryan -

Dorsay Connors

Fahey Fiynn

Mugh M. Metner

Loun Lerner

Howerd Miier

Mes. Mory G Oppenhem
Welly Pheilips

RLELEGEN. &
rasearch foundation.inc.
333 N. Michigon Ave. Chicogo, illinois 60601 FRanklin 2-2186

COUNCIL (LEUKEMIA RESEARCH FOUNDATIONI]

June 4, 1874

Dr. Fred L. Snyder

Head, Biological Chemistry

Oak Ridge Associated Universities
P. 0. Box 117

Oak Ridge, Tennessee 37830

Dear Dr. Snyder:

" Thank you for your letter of June S5th. | am happy to
report that funding for your project has been approved.

Please refer to my letter of May 28th for details about
presentation of your check. We will appreciate hearing from you

just as soon as possible and hope to have the pleasure of seeing
you this coming week end.

Sincerely yours,

LEUKEMIA RESEARCH FOUNDATION, INC.

é‘%gww

SEYMOUR L. KRAMER, Chairman,
Medical Advisory Board Committee

SLK:s
cc: Mr. W. C. Pollard

1036350
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OAK RIDGE ASSOCIATED UNIVERSITIES

INCORPORATED
P. 0. BOX 117
OAK RIDGE, TENNESSEE 37830
AREA CODE 6)*
February 11, 1974 TELEPHONE 483-841!

P -
- ad

) !

e
o o

Mr. Joseph A. Lenhard, Director
Research and Technical Support Division
U. S. Atomic Energy Commission

Oak Ridge, Tennessee 37830

Subject: RESEARCH PROPOSAL ENTITLED "LIPID MARKERS IN HIMAN LEUKEMIC
CELLS"

Dear Mr. Lenhard: / 90-10’7‘7{

Enclosed are three copies of the above referenced research proposal
which we are forwarding to the Leykemia Research Foundation, Inc.,
Chicago, Illinois. A draft copy/of this proposal was forwarded to your
office for review on January 16, 1974. Dr. Benson of your staff notified
Mr. Crockett of the Medical Division that the proposal was approved and
could be forwarded to the Leukemia Foundation.

The proposed research will be carried out in AEC facilities operated
by the Oak Ridge Associated Universities' Medical Division. We shaill
keep you informed of the Foundation's action relative to this proposal
and shall be prepared to-consider with you any special arrangements the
Commission may wish to make in order that the work may be carried out in
AEC facilities,

Sincerely yours,

. W2
O SN
William G, Pollard
Executive Director

CROCKETT :wfl ¢
Enclosures O

4 - OhaA:
apr TN R WIVACRUNT — /2~
e T o PO=/C -

FEB 13 B4

103b351



FEB 15 1974

J. L. Liverman, TCirector, Division of Biomedical and
Environxental Research, HQ

ORAU PROPOSAL FOR GRANT TO LEUKEMIA RESEARCE FOUNDATION, INC.
(ABC ¥O. 20-10-Thk)

Pursuant to xy memorantum of January 22, 197k, enclosed for your
information is a copy of the formal propossl entitled "lipid

Markers in Muman Leukemic Cells,” submitted by the Osk Ridge

?not;iatod Universities to the Leukemia Research Youndation, Inc.
IRF

In addition, this memorandum gonfirms your verbal approval given
on January 31, 19Tk, for AEC joint support of the sbove ORAU
project based on AEC's dstermination of programmatic interest in
the proposed research.

ORIGINAL SIGNED BY.

A RICHARD L. EGLI
Y <6 Josesh A. Lamhart, Direstor
ORR1JDB /\A/ J i 1 Research and Technical Support Division
holomro:]"
Proposal
: K cC: C. W. HA11
N
\.U
T 1"x&4
- . ORaAn
. BROUTIATION & MANAGRWNT—/2-2
omcey |DAP1ESORSED | RemsDiv. | )
SURNAME p J 7% " 1. "\ °? 0-/0 -7‘7‘
DATE p p_:g.g_,q.]..,.\ i 8V &
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EGEQED!

OAK RIDGE ASSOCIATED UNIVERSITIES

INCORPORATED
P. 0. 3OX 17

OAK RIDGE, TENNESSEE 37830
AREA CODB 613

TELEPHONE 433-8411
Y ebruary 11, 1974

Ur. seymour L. Kramer
666 Nortb Lake shore Drive
Chicago, Illinois 60611

Subject: REZESZARCH PROPOSAL ENTITLED "LIPID MARKERS IN
HUMAN LEUKEMIC CELLS"

Lear Dr. Kramer:

We are submitting for your consideration 14 copies of an application
for support of a research project entitled "Lipid Markers in Euman
Leukemic Cells.'" The project would be supervised by Dr. Fred 1. Snyder
of our Medlcal Division staff.

Oak Ridge Associated Universities is a nonprofit corporation sponsored
by 42 Southern universities. The major portion of its activities are carried
out under 2 long-term operating contract with the U, S. Atomic Energy
Commission. This proposed research would be carried out in AEC-owned
facllities. These facilities, Insofar as they may be required for work under
this proposal, may be used only as the AEC may approve. Our AEC contract
contemplates the possibility of our performing such work under its terms as
may be agreed upon between AZC and the Leukemia Research Foundation and
no charge would be made for use of government-owned facilities.

If questions arise during the review of this proposal, please do not
hesitate to call Dr. Fred Snyder (AC 615 483-8411, extension 291).

Sincerely yours,
N VP | O’

uin— ¢. Modlemd

Wwilliam G. Pollard
Executive Director

CROCKETT:ahp

Enclosures /
be: Mr. Lenhard, AEC/ORO

Executive Office
Mr. Rose Dr. Andrews Dr. Snyder Mr. Crockett



Nadtal Advrery Bowe
Or Mymarg L. AL

Or Etiz Bromn

Ds iwraet Uyr-chonn

O Pays Metter

Or. Leon jecahwon

Oc. Apra~ 24 joseohson
Or. Srezhen O Schwartr
D¢ Mwing Shurman

De Pau Stanto

Or. $ontey Yacrma

Maasery Bosrd
S‘hfr.'\;t A e O ree
Litatem oot G ve - or 23yt Semon
Masae Senwsl Usrey
Srer* Ber w3 s E10s
PR CSarehe’t W de
Jaitgw Teprza 3 LDwN
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doSp Bl 4 Ryan
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5 wray Biyne

A oh ¥ Helngr

Lours Lerter
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e My G Czoernavs
Wity baal o

rassarch foundation.inc.
333 N. Michigon Ave. Chicage, Illinois 60601 FRanklin 2-2186 o

COUNCIL (LEUKEMIA RESEARCH FOUNDATION)

APPLICATION FOR A GRANT IN LEUKEMIA RESEARCH
(14 COPIES TO BE SUBMITTED.)

DATE: 1) February 1974
DATE PROJECT IS TO BEGIN:

TITLE OF PROJECT: s
“Lipid Markers in Human Leukemic Cells*

NAME OF PRINCIPAL INVESTIGATOR: Fred L. Snyder

DEGREE: pp. D.

OFFICIAL POSITION AND DEPARTMENT: Chief Scientist

Biological Chemistry

Medical Division
Oak Ridge Associated Universities

_ P. 0. Box 117; Oak Ridge, Tennessee 37830
NAME OF APPLICANT'S ORGANIZATION:

MATLING ADDRESS:

Oak Ridge Associated Universities

ADDRESS: P. 0. Box 117

Dak Ridge, Tennessee 37830

NAME AND TITLE OF OFFICIAL RESPONSIBLE FOR ADMINISTRATION CF
RESEARCH FUNDS:

William G. Pollard
Executive Director

DOES RESEARCH INVOLVE HUMAN SUBJECTS? YES: X NO
(= IF YES - WRITTEN APPROVAL OF THE INSTITUTIONAL HUMAN INVESTIGATIONS

COMMITTEE SHOULD BE ATTACHED.) .

SIGNATURE OF APPLICANT

8. 40

SIGNATURE 0F INSTITUTIONAL

1036354
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Vadical Advacry Bosrd
Dr. Moward L. AlT

Dr Erc Brown

Dr twest Dovihaohn

Or Paut MHeiler

Or. Leon jacodeon

O¢. Agron M. Jowphson
Or. Stephen O. Schwerts
Or irving Shuimen

Or. Pout Szento

Or. Swsntey Yachmn

Honerery Bowrd
Goveraae Rcherd Ogivee
Lisvtesany Governor Paul Simon
Meoyor Ruchard J. Detey
Shar i Rchard J. Eirod
HON, Mershatt Korshoh
Judge Froncis S. Lorens
Juoge Jermes Persom
Jucge Den.si J. Ryan
Oorsey Connors

Faney Fiynn

Fagh M. Mefner

Lourt Larner

Howerd Mitter

Mes. Mery G. Oppsnnsmn
Wasiy Pridiipe

6. BUDGET:

A,

LEUKEMIA

[ 3 [ ]
research foundation.inc.
333 N. Michigan Ave. Chicaga, Ilinois 60601 FRanklin 2-2186

COUNCIL (LEUXEMIA RESEARCH FOUNDATION)

-2 -

(NOTE THAT GRANT 1S FOR ONE YEAR.)

PERSONNEL: B.S. technician $13,000* (full time)
Laboratory aide $4,000* (one-half time)

*Salaries includes 17% fringe benefits.

C.

7. JUSTIFICATION FOR REQUESTED ITEMS (A, 8, C, D).

EQUIPMENT:
None

SUPPLIES: $2,200

OTHER EXPENSES ITEMIZED: Travel $300

INSTITUTIONAL OVERHEAD:

(NOT TO EXCEED 8%) $1,560

TOTAL AMOUNT REQUESTED: ¢5y o6y

USE ADDITIONAL

SHEETS IF NECESSARY.

A.

Personnel

1. One B.S. technician is required to carry out the analytical and
enzymatic assays. This person will be responsible for
coordinating sample collections with the clinical chemistry and
hematology laboratories.

2. One-half time laboratory aide is required for glassware washing
and related service requirements associated with this project.

Supplies

1. Radioactive compounds (fatty acids, fatty alcohols, ethanolamine,
and choline) $1,000 '

2. Glassware $300
3. Cofactors for enzyme assays
4. Miscellaneous chemicals $300

Other Expenses: Travel to present findings at either the FASEB
?eeting or the American Association for Cancer Research meeting
300

$600

1036355

I!MEMIEI.THfIl'S NO CURE FOR LEUKEMIA .. .YET 1



Medics! Advisory Boerd
Or Mowers L. Alt

Or Er.c Brown

Or tupe Davigronn

Or Pao,i Metier

Dr Leon Jecobon

Dr. Aaron M. Jorenhson
Or Sworen O Schweris
Or lewing Sauimen

Dr_ Pou: Szanto

Der. Stenley Yachnin

Honorery Bowd
Governor Richard Ogiivie
<tutenent Gaver .or Paui Simon
Meyor R charg 4 Deley
Sher ot Righera 4 Eirod
HOon Aprahglt KOrshsh
Judge Srancis S Lorenr
Sucge Jermes Parsors
Judgr Denvet J. Rysn
Sursay Connors

Foney Fiynn

Hugh M Meiner

Lou s Lerner

Moweard Miller

Mrs. Mary G Opoenhem
Wairy Philips

LEUKEMIA

[ ] L]
research foundation.inc.
333 N. Michigan Ave. Chicago, Ilinois 60601 FRanklin 2-2186

COUNCIL {LEUKEMIA RESEARCH FOUNDATION)
- 3 -

8. CONC!ISE DESCRIPTION OF INSTITUTIONAL FACILITIES AVAILABELE FOR

THIS {NVESTIGATION:
Our laboratories are well equipped for biochemical investigations. Some of the
most significant equipment items include an infrared spectrophotometer, liquid
scintillation spectrometers, preparative ultracentrifuges with a B-XXIX zonal
rotor and other conventional rotors, gas-liquid chromatographs, a thin-layer
chromatography zonal scraper, automatic freeze-dryers, a 1iquid nitrogen
refrigerator, a tissue culture room with incubators, laminar-flow hoods,
Beckman DU spectrometers, photodensitometers, and a complete line of thin-layer
chromatographic equipment. In addition to the equipment in our laboratories,
we also make use of a nuclear magnetic spectrometer, zonal centrifuges, a mass
spectrometer, an analytical ultracentrifuge, and an electron microscope in
other sections of our Division and at the Oak Ridge National Laboratory. The
mass spectrometer, which is connected to a gas-liquid chromatograph, is available
to our group through a collaborative arrangement with Dr. W. T. Rainey, Jr., who
is located at the Oak Ridge National Laboratory Analytical Division in Oak Ridge.
Electron microscopic and pathologic services are also readily available in our
Medical Division and at the Oak Ridge National Laboratory. Collaboration in
these areas has been amply demonstrated in our published work.

5. OTHER RESEARCH SUPPORT: (LIST SHOULD ALSO INCLUDE PENDING
APPLICATIONS WITH EXPLANATION OF THEIR STATUS.)

The major source of support for the Medical Division of 0Oak Ridge Associated
Universities, including its program in biochemistry, is through a cost
reimbursement contract with the United States Atomic Energy Commission (USAEC).
None of the direct costs requested in this application can be authorized by the
USAEC under its programmatic objectives. The laboratories and equipment with
hich the proposed research would be carried out are the property of the United
States Government and can only be used for other work to the extent approved by
USAEC. A grant from the National Institutes of Health for continued support on
Biosynthetic Mechansisme for Ether Bonds in Lipids, May 1, 1973 through April 30,
1974 ($24,761*) and a grant from the American Cancer Society on The Occurrence,
Metabolism, and Function of Ether-Linked Glycerolipide in Neoplasms, December 1,
1973 through November 30, 1974 ($47,950*) are currently funded. These funds are
not available for the clinical studies outlined in this proposal.

* Includes indirect costs.

[03b35b
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Mogecat Advuory Boerd
Or rowera L At

Dr Erc Brown

D¢ 1waat Dovudsonn

Dr Pyt Heltar

Or Leon Jecobron

Or Apron M Josephron
Or. Swsonen O Schwerts
Dr irwing Shuiman

Dr Poui Szant0

Or. Stanley Yacham

Honrorery Board
Governor Ruhard Oguivee
Litvienent Governos Payt Semon
Meyor Richerd J Deley
Shverelt Richard J. Eirod
Hon. Varshali Korihss
Seige Francis $ Lorenz
JuOge James Parsons
Joaigr Dancel 2 Ryan
Sorsy Connors

Fangys Flynn

Mugh M retngr

LCud Larner

Howerd Miisr

Mry Mery G Opoenhesm
Wely Prihps

10.

LEUKEMIA

research foundation.inc.

COUNCIL (LEUKEMIA RESEARCH FOUNDATION)
-4 -

PREVIOUS GRANTS SUPPORTING THIS PROJECT:

333 N. Michigan Ave. Chicago, Illincis 60601 FRanklin 2-2186

(L1ST ALL GRANTS

INCLUDING LEUKEMIA RESEARCH FOUNDATION, INC.)

None

1036351
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Medical Agvisory Bowd
Or Howesrg L. ANt

Or Erc Brown

Or 1wael Dyv-dsohn

Or Paui Hetes

Or Leon Jacobron

Dr. Asron M. Joseohson
De. Stepren O. Schwearts
Cr ireing SAuimngn

Or Pout Szento

Dr. Swianiey Yachamn

Monorery Bosed
Governor Rchara Ogivre
Liestenant Governor Payi Simon
Mayor Richors J Dmey
Sher 't Rchord 4 Elrod
Hon, “Aersheli Korings
Judge Froncis § Loranz
Juoge Jarmes Porsons
Juage Dond 5. Ryon
Dorsey Coanors

Faney Fignn

Hugh M Hetner

Lou Lerner

Hower 3 Miier

Mes. My G. Qopenheum
Waity Padiegn

LEUKEMIA

research foundation.inc.
333 N. Michigan Ave. Chicago, lllincis 60601 FRanklin 2-2186

COUNCIL {LEUKEMIA RESEARCH FOUNDATION)
- S -

I1. CURRICULUM VITAE OF PRINCIPAL INVESTIGATOR AND ALL CO-INVESTIGATORS:
(NAME, BIRTHDATE, BIRTH PLACE, CITIZENSHIP, PROFESSIONAL EDUCATION
AND EXPERIENCE, LIST OF PUBLICATIONS FOR LAST § YEARS.) ATTACH
ADDITIONAL SHEETS FOR CO-INVEST{GATORS.

(See Appendix 1)

103b358
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Madieal Advinary Soere
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Or Erc Brown
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LEUKEMIA

L L3
research foundation.inc.
333 N. Michigan Ave. Chicago, Illinois 60601 FRanklin 2-2186

COUNCIL (LEUKEMIA RESEARCH FOUNDATION)
-6 -

DESCRIPTION OF RESEARCH PROJECT: (USE AS MANY ADDITIONAL SHEETS AS
ARE NECESSARY TO FURNISH FULL INFORMATION AS FOLLOWS: SUMMARY,
OBJECTIVE, SIGNIFICANCE FOR LEUKEMIA RESEARCH, REFERENCES,
DESCRIPTION OF CONTRIBUTION OF OTHERS IN THIS FIELD OF RESEARCH.)

INCLUDE A CONCISE ONE PARAGRAPH DESCRIPTION, !N LAY TERMS, OF YOUR
RESEARCH PROJECT AND ITS POTENTIAL FOR FURTHERING UNDERSTANDING
AND KNOWLEDGE OF LEUKEMIA,

A. Background

‘During the mid-1960's, our group detected and identified significant quantities
of the ether-linked glycerolipids in a variety of neoplastic cells from animals
and humans. These rather unusual 1ipid structures are not prevalent in normal
tissues; the enclosed figure (Appendix II) indicates the presence of
alkyldiacylglycerols in tumors and their absence in normal cells. Our laboratory
has elucidated the enzymic pathways responsible for the synthesis of ether lipids
and we have demonstrated that these reactions represent a prominent biosynthetic
route in neoplastic cells of both animal and human origins. Although the
significance of the high levels of ether-linked 1ipids in neoplasms is unknown,
these 1ipids appear to be closely connected with malignancy, i.e., they are
highest in the most malignant cells. The extremely stable ether-linked lipids
might be related to the properties of the surface membranes of metastatic cz21ls
that make them resistant to catabolic enzymes, e.g., phospholipases.

B. Summary of Project and Objectives

'We would like to apply our basic expertise to evaluate the usefulness of the
rether-linked lipids and their enzymes as potential markers for clinical specimens
at various stages of malignancy. In the past we have only had support for
1imited experiments and, therefore, we have only been able to contribute a small
amount of staff time to these potentially important clinical aspects of the
problem. Some recent preliminary work with leukemic cells (see attached
Appendix III) from patients with chronic lymphocytic leukemia and chronic
granulocytic leukemia has indicated that such cells show the same characteristic
increase in ether-linked 1ipids and their biosynthetic enzymes that have been
apparent in all of our experiments with transplantable, chemically induced, and
virally induced animal tumors. We believe that support for detailed studies in

this field with clinical material could yield important results in the area of
early cancer detection.

In the proposed investigation we would assay 0-alkyl and 0-alk-1-enyl synthesizing
enzymes in whole blood and in cellular material (total and purified cell types)
from normal individuals and patients afflicted with chronic and acute forms of
leukemia. In connection with these enzyme assays, we also plan to carry out a
detailed analysis of the lipid classes and their fatty acid composition to see if
Q:ny distinguishing characteristics can be detected at various stages of developmen:
nd treatment of different types of leukemia.

REMEMBER, THERE'S NO CURE FOR LEUKEMIA .. .YET |



12.

A sizable segment of the clinical group's effort at the Medical Division
deals with patients who have leukemia or other hematologic malignancies,
Therefore, we anticipate that a large series of patients with different
types of leukemia can be evaluated in this project. Additional clinical
samples are also available from hospitals in Knoxville through arrangements
with the East Tennessee Cancer Research Center. Since the clinical chemistry
group is under the direction of our Biological Chemistry Department, we will
also have excellent access to samples from patients and healthy individuals
who do not have hematopoietic disorders. The aim of this proposal is to
exploit all facets of ether 1ipid metabolism in normal and malignant blood
cells from humans to see if any of the enzymes, precursors, or products
involved in these pathways presage the development of leukemia. The
methodology that will be used is described in following sections.

C. Summary of Methodology
1. Extraction, chromatography, and analyses of lipids

Total lipids will be extracted and purified from lyophilized tissues with
chloroform:methanol (2:1, v/v) by the procedure of Bligh and Dyer (1). The
alkyl- and alk-1-enyl-glycerols, 1ibrated from neutral or phosphoglyceride
fractions and individual 1ipid classes by LiAlH, reduction and separated by
thin-layer chromatography (2), will be quantitated by photodensitometry. We
will use the procedure described by Van Golde and Van Deenen (3) to determine
molecular species of phospholipids in the various cell types. The mass of
all major lipid classes will be quantitated by photodensitometry (4) or by
determining the phosphorus content (5). Alkyl- and alk-1-enyl-glycerols
formed by LiAlH, reduction of individual 1ipid classes will be purified by
preparative chromatography on Silica Gel G in a solvent system of diethyl
ether saturated with water. In metabolic experiments with radioactive
precursors, the distribution of radiocactivity in lipid classes will be
quantitated by scanning entire chromatographic lanes in 2-mm increments (6).

Isopropylidene derivatives of the alkylglycerols (7), fatty aldehydes
1iberated from alk-1-enylglycerols (8), acetates of the fatty alcohols (9),
and methyl esters of the fatty acids (9) will be prepared and quantitated
by gas-liquid chromatography. Gas-liquid chromatography will resolve these
derivatives according to chain length and degree of unsaturation on 10%

EGSS-X coated on Gas-Chrom P under conditions identical to those described (9).

A Victoreen 4000 series gas-liquid chromatograph equipped with a dual hydrogen
flame will be used for these analyses; radioactivity will be collected in
glass micropipettes (filled with glass wool saturated with chloroform)
attached to a splitter (9:1) at the end of the column. The radiocactivity
cq11ected in the micropipettes will be quantitatively transferred to a vial
w!th chloroform and the solvent removed under vacuum. The radioactivity

w11] be measured in liquid scintillation spectrometers after a scintillator
fluid is added (10). The principal chemical procedures used to study alkyl

and alk-l-enyl 1ipids isolated from metabolic systems are summarized in the
two schemes shown below.

103b3b0
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2. Biochemical procedures

Organelles will be prepared by well known and established conventional and
zonal centrifugation procedures that have been used in our laboratories for
many years. For enzymic assays, we will use the basic incubation system
described for the biosynthesis (1) or biocleavage (2,3) of alkylglycerols.
The biosynthesis of plasmalogens in similar systems will be investigated (4).
The cleavage of plasmalogens will also be assayed (5,6).
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D. Relationship of the Contributions of Others to This Field

Since the discovery of enzymic systems that synthesize alkyl glycerolipids
(1,2), other similar systems have also been found in a variety of preparations
of biological origin (3,4). Biosynthesis of the 0-alkyl linkage occurs when
DHAP and fatty alcohols are incubated with CoA, ATP, Mg**, and the enzyme
source. However, Hajra (5) and later our laboratory (6), demonstrated that

the acyl moiety of acyl-DHAP can be displaced by free fatty alcohols in the
presence of Mg*t. Murooka and colleagues (7) have also obtained data for the
alkylation of homoserine that supports the principle of this mechanism. We have
determined that the entire chain of the alcohol (9), including the oxygen (10),
replaces the acyl group.

The potential precursor role of 0-alkyl lipids in plasmalogen biosynthesis had
been implicated from a number of in vivo studies carried out with 3H/1*C-labeled
alkylglycerols (11,12) and [1-1%C]-1-alkyl-2-acyl-sn-glycero-3-phosphoryl-
ethanolamine (13). Recent enzyme studies have now shown that alk-1-enyl
(plasmalogen) linkages in glycerolipids originate from the alkyl grouping via

a mixed-function oxidase in tumors (14) and intestinal mucosa (15). The
substrate is an intact alkylethanolamine-containing phosphatide (1-alkyl-2-acyl-
sn-glycero-3-phosphorylethanolamine) and the requirements for the reaction are
molecular oxygen and NADPH; a soluble cytoplasmic factor, ATP, and Mg** also
stimulate this conversion. The cytochrome bg electron transport system instead
of the P-450 system has been implicated for the alkyl desaturase (14) and in
this respect is similar to that found for fatty acid desaturase (16).
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E. Relevance of Project to Furthering Our Understanding and Knowledge of
Leukemia

In addition to the usual ester bonds in lipids produced by most healthy cells,
cancer cells produce 1ipid components that also contain significantly higher
quantities of ether bonds than that found in normal cells. During the past 5
years our group has been able to determine the enzyme sequence in cancer cells
that accounts for the formation of the complex ether-linked lipids from simple
precursors, fatty alcohols and dehydroxyacetone-P. We have also shown that
the alcohols themselves are derived from certain long-chain fatty acids in
the tumors. The other precursor, dehydroxyacetone-P is produced from glucose,
when it is used as an energy source. Results obtained with animal tumors and
tissue culture systems have indicated that the metabolic changes that cause
the ether 1ipids to build up in tumor cells occur at an early stage of the
neoplastic process and that the enzymes involved might be unique sensitive
biochemical markers for the early detection of leukemia and could also be
useful markers for monitoring the disease during therapy. The clinical
facilities at the Medical Division of Oak Ridge Associated Universities and
other hospitals participating in the East Tennessee Cancer Research Center
will be the source of blood samples from patients with leukemia and other
hematologic malignancies, as well as those samples obtained from healthy
individuals. Both the biochemical and hematologic results will be carefully
correlated. The ultimate goal is to determine whether any of the newly
discovered enzymes involved in the metabolism of ether-linked lipids can be
used to characterize early malignant changes that occur in human blood cells.
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Although the major emphasis of this project is directed toward an enzymatic
diagnostic approach for leukemia, we expect to obtain new fundamental knowledge
about the leukemic process. A sound understanding of ether 1ipids and membranes
in Jeukemic leukocytes could lead to the development of analogs of metabolic
intermediates that have therapeutic potential.
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APPENDIX 11  (-2-)

FIGURE LEGEND

Representative thin-layer chromatogram of total lipids from normal tissues

and tumors. The abbreviated notations above each lane designate retfculum-cell
sarcoma (human), Morris hepatoma 8994 (rat), Morris hepatoma 7777 (rat),
spontaneous rat tumor, preputial gland tumor ESR-586 (mouse), and Ehrlich

ascites cells (mouse). The arrow indicates the location of the alkyldiacyl-
glycerols; the spots directly below the alkyldiacylglycerols are triacylglycerols.
A solvent mixture of hexane:diethyl ether:acetic acid (90:10:1, v/v) was used for
development, and Silica Gel G was the adsorbent.

[From: Ether Lipids: Chemistry and Biology (F. Snyder, Ed.), Academic Press,
pp-273-295, 1972.]
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Ident. No.

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS

To: COMMITTEE ON HUMAN STUDIES
Oak Ridge Associated Universities and
Oak Ridge National Laboratory

Date 11 February 1974

Fred L. Snyder

Principal Investigator:
Co-Investigators:

Title of Project: LIPID MARKERS IN HUMAN LEUKEMIC CELLS

Use Following Format (Submit Original and 8 Copies)

I. _Objectives of Experiment:

(Include statement why experiment must be done in humans, and
expected benefits from the knowledge.)

O. Methods of Procedure:

Brief description of methods, all medications including name and
dose range, number and types of subjects anticipated, time for
single session, total number of sessions, total duration of study,
methods used to screen subjects, etc.

H

Possible Hazards and their Evaluation:

IV. Radioisotopes and New Drugs

If the study involves radioisotopes, indicate action of the Isotopes
Committee, H new drugs are involved, indicate that appropriate
application to FDA has been made. .

See page 2
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II.

ITI.

Iv.

1036319

Objectives of Experiment

In the proposed 1nvestlgation we plan to assay 0-alkyl and 0-alk-1-enyl
synthesizing enzymes in whole blood and in purified cells from normal
individuals and patients afflicted with chronic and acute forms of
leukemia. In connection with these enzyme assays, we also plan to

carry out a detailed analysis of the lipid classes and their fatty

acid composition to see if any distinguishing characteristics can be
detected at various stages of development in different types of leukemia.

Methods of Procedure

Only blood samples will be analyzed. Typical volumes will range from

5 to 50 ml depending on the type of analysis to be carried out. The
total number of samples will depend on the number of patients available.
Possible Hazards and their Evaluation

No hazards will be involved, since the analyses will require blood
sampling procedures that are identical to those used for other clinical
chemistry assays.

Radioisotopes and New Drugs

None.



Title of Project: __ LIPID MARKERS IN HUMAN LEUKEMIC CELLS

Ident. No.

V. Responsibility of Princi Investigator:

Include statement of your procedures for protecting rights of the
patients and gaining informed consent.

The principal investigator will follow the procedures of the Committee
on Human Studies in obtaining "informed consent'" from the subjects
under study. The investigator recognizes that he retains the primary
responsibility for safe-guarding the interests of the participants under
study. Any significant changes in methods of procedure or of the
development of unexpected risks will be brought to the attention of

the Committee on Human Studies.

Starting Date 1 July 1974
Signatures: Z»& L’V\Aﬂ ‘d‘-‘*—/ Principal Investigator

Co-Investigator

"

DIVISION REVIEW:

The application described above has been reviewed and approved.

Official signing for the institution:

Simture‘&e'dj Caulornss.

Title i dical Division
Institution_Qak Ridge Associated Universities
Date February 11, 1974

103b380
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February 11, 1974

Leukemia Research Foundation, Inc.
Chicago, Illinois

As chairman of our committee on Human Studies I am able to state that this
committee will approve of Dr. Snyder's application. Since it involves only studies
on blood samples of modest size, it is not necessary for the committee to meet in
advance of sending the application. However, we will meet and approve the work
before the work actually starts.

-

RSP [ o A

Gould A. Andrews M.D.
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