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3@ & praposed to study 'several chemical properties of human plasma proteins in
Rldgndhtz disease, particularly multiple myeloma in which unusually high concen—
tia§1§n§‘§f these proteins may occurs

S

cPre vleus Envestigators have conclu51vely demonstrated the great heterogeneity

Cy

fagopgumyeioma proteins isolated from the plasma of one or many patients. Relatiwly
little information, however, is available on similarities. For example, chemical
properties that different myeloma proteins may share in common, yet properties
which may set them apart as a group from any protein found in significant amounts
in normal plasma require investigation. It would be these common properties which
would truly reflect disease processes that are typical of all myeloma patients,

It is hoped to find such similarities by emphasizing the following specific .
features in this work:

- (a) 1Isolation of relatively pure, undenatured protein subfractions by use
of new and more effective techniques, not previously applied to this problem.

(b) Preliminary physicochemical characterization of the subfractions,
followed by determination of amino acid compositions (fundamental information

that, with techniques available today, should be obtained early in the study of
any newly isolated protein-material),

(¢) A special study of ion-binding properties which, because of selective
affinities between certain ions and complementary structural groups within the
protein molecule, should provide a tool of great value in detecting biologically
significant identities among different proteins. Special attention will be given
to caleium binding, which others have indicated, is increased for myeloma proteins

(d) Selected parallel fractionations and studies on normal plasma where

needed to evaluate the identity or non-identity of corresponding normal and
- myeloma subfractions.

Flan of Attack

It is proposed to isclate relatively pure and undenatured protein subfractions.
 Satisfactory and conclusive information cannot be obtained merely by determining
the average Lroperties of gross fractions in which significant subfractions may
often remain masked by bulk protein. Tiais objection applies to several previous

studies, for which the newer and superior techniques were not available or were
not used,

uultlple myeloma and other plasma characterlzed by profound protein abnormalities
are amply available to the investigators, The plasma (or serum) will be frac-
tlonated by the xmpoidyduixaifrekimy electrophoresis-convection procedure

(1). Early runs can provide perhaps four gross fractions (albumin, alpha, beta,

Page 2
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@;gamma globulins) for preliminary study, followed by more thorough subfrac~
ogétlon as later indicated, Others (1) have _demonstrated that at least eight
Ediditpct subfractions of bovine gamma'globulins can be prepared by electro-

o fic¥esis-convection, and have also given evidence that production of artifacts
13 :mg:.mized in the process.,

Q

1
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uSately, the design of the electrophoresis-convectlon apparatus is such that
opdifferent plasmas, contained in separate cellophane channels, can be placed

imate contact with each other in the same apparatus and be fractionated
in@l%aneously under essentially identical conditions. This feature facilitates
& pPeparation of electrophoretlcally-analogous subfractions from normal and
o@a plasma, and should prove advantageous in establishing the identity,
larlty, or non-identity of these subfractions.

eBan

z:‘tinn of your research. P
$ Ehgiﬁs

meﬁ&ﬂ‘mdﬂ B

[ thﬁ.d?m

o

ladfed subfractions will receive preliminary physicochemical characterization

¢ ‘Stdndard electrophoretic procedures (for electrophoretic homogeneity, mobility
d_laoelectrle point), Other workers, especially Putnam and associates (2,3)
andiRGndles and associates (4), have obtained extensive data of this type on
myeloma plasma and urinary proteins, The purpose of the present study, however,
is to obtain just enough such data for proper orientation of these subfractions
(with a secondary possibdlity of correlating some of these data with later
chemical data),

brary upon compl
‘E

Amino acid compositions will be determined by chromatography (qualitative analysis
by smallescale paper curomatography; quantitative analysis by the Moore and Stein
elution ion-exchange coluan (5)).

Special attention will be focused on ion-binding properties in order possibly to
detect and single out significant protein components or groups within the protein
that are entirely missed by the previous work above,

- Paper electrophoresis provides a rapid screening method for this purpose (6).

Thus a _iven inorganic or organic ion may be added to a protein fractioRito the
original plasma, possibly after partial ion depletion with ion-exchange resin
treatment, After electrophoresis on paper, the location of the ion in a
particular protein fraction or subfraction may be determined by an appropriate
color reagent.

" Por more quantitative work, measuring bond strengths and binding capacities

(especially for calcium), equilibrium dialysis (7,8) will be used and/or potent-
iometric measurements with ion-exchange membrane electrodes (9).

It would also be intere:.ting to develop an ion-exchange resin equilibrium'

. method {after Schubert (10)) for measuring the protein-bound ¢alcium of whole

plasma. A good clinical method for this purpose would be useful in studying the
bone decaleification process that occurs in myeloma,

Significance

A question of current interest is whether or not myeloma proteins are abnormal
products. 'If this should be true, unique metabolic processes, possibly local-~
ized in "malignant" plasma cells (1l), must occur in myeloma. Conversely,

if myeloma proteins are only normal proteins produced in excess, the basic
processes of protein synthesis must be normal, except certain of these processes
are abnormally accelerated,

Page 2a
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pm g‘pcedure outlined herein offers a new approach to this problem, 4 myelema
Efractlon and appropriate normal subfractions will be compared, not only for
Lemelectrochemcal properties and amino acid eomposition, but for sélec-
€iveish-binding propertles- (a) two subfractions may show markedly different
£ gfimities for one or more ions tested. (Consider the unique affinity of
lﬁe{aigglobulm, specifically transferrin, for ferric ion)s (b) If qualita-—
& ¥ely similar, the two fractions may show quantitative differences (9). The
erdnce may be traced to either or both (a) bond strength {type of bond)
¥b) Dinding capacity (number of binding sites per molecule); and if no
gui‘;g:ant difference is apparent at one pH, it may appear at another pH.
fé gannot find quantltatlve differences after testing the proteins with
IElons under varying pH conditions, the ev:.dence for chemical identity
rotems becomes quite convmcmg. -

Th

%’g

D
3
en: or not a given myeloma protein can be identified with gnormal protein,
creased concentration can be expected to imbue myeloma plasma with
mchemca.l properties distinct from those of normal plasma. When each
?mperty is detected, it may also be sought in other myeloma proteins
from the same plasma, or from other plasmas, In this way the extent to which

the property is a general characteristic of all myeloma proteins would be
evaluated,

BBy Bbep coBp ks
Ss diitoBice @ G’no

M 1%": l

mission. Please return all copies to

‘It is probable that such ion~binding similarities between different myeloma
proteins would reside in relatively few though biologically potent, groups
within the large molecules. Such groups would never be found by physico~
chemical methods that evaluate size, shape, charge density, etc,, of whole
molecules, Nor is it likely that immunological methods would detect these
groups, whose contributions to the total immunological properties of an
antibody would be insignificant against the contributions of far more
extensive, but biologically non=-specific, pertions of the molecules (Refer-
ence may -be made to rorter (12) who, in his review.of the relationships of
chemjcal structure to biological activity of proteins, has recommended the
study of small molecule-protein interactions as a most profltable approach
to this general problem).

Another question concerns the possible secondary effect of excess myeloma

‘ proteins in the blood. If they bind essential metabolites, they may well
function as "poisons'", The increased binding of calcium may be an example,
but perhaps there are many more such metabolites, presently unsuspected,

From the standpoint of therapy, it is conceivable that the myeloma patient
viould be able to tolerate a defective protein synthesis much better if any
deleterious effects of the proteins produced were recognized and court eracted.
The proposed work may give valuable information on this question.

Additional potential advantages of the proposed work can be summarized:

(a) Many workers (8) are presently studying the chemical structures
that are responsible for the binding of given ions by large molecules. As

their body of information is extended and confirmed valuable inferences as

to the groups in any unknown protein molecule may be provided by a simple
knowledge of ion-binding properties,

(b) Ion-binding measurements should assist in evaluating the homogeneity
of a protein frattion. If a given fraction is further separated into two

llblﬂbq Page 2b
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SEs
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58888855

] §-§-§ s s @bZ} These same measurements can be used as a quantitative check on

552 éd%gq;gistlon. If, after any suspected treatment, the binding of a given,

32 “ign_has decreased by a certain amount, denaturation has proceeded by the same

S o< O ZRNE)

5 iét” % ?rﬁ yainsofar as the groups responsible-for binding the given ion are

- 2 % Scenfernad
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Ag.¥2§ 3E3tim§ & time requlred for this project. The full work outlined herein could

) 8'3 robvzoua;y extend over an indefinite period, The opportunity provided by this

2 Z_E Dgraat»should permit the investigators to obtain significant experimental

2 £5 ; % s3 enough to invite continuing support from any of several sources.

= SeE& &2l

EQ.LE?L?Cc:ﬁ .

g f 52 g?e? $alifornia Division does not commit itself to support beyond one year)
o8 ¢z =7

':5::‘:9-:"0

2 %’3;'%}£as any?work been done previously on this project by the person conducting

a o o -

Seirir: @pQrson named on Page 1)? Yes_x _No .

If yes, give below the significant results and publications to date., If
possible, enclose ten (10) copies of pertinent reprints and if this is a con-

tinuing project, include ten (10) copies of the progress report.

luring the past several years, numerous routine electrophoretic patterns on
the plasma and urine of multiple myeloma and other patients have been obtained
by the investigators. iiore pertinent is current preliminary.electrophoresis-
convection work (using a loaned apparatus); for example, marked purification
of an "abnormal' gamma globulin fraction from the other components of a
nyeloma plasma has been achieved by a single 22 hour run at 4° C (Fig. 1) (15
£ g

hours were probably swfficient.) The ioore and Stein elution chromatography
has also been empﬁﬁ&gd; however, the economy fraction collector used has not

satisfactorily met the performance specifications of i:oore and Stein for
quantitative work.,

Ls That pertinent results bearing on this project have been obtained by other
investigators? The answer should be complete enough to reveal the investi-
gator's knowledge of the literature, Do not expect the Committee members to

take time to look up the literature but list the important publications of

other investigators..

Bence-~Jones protein, commonly occurring in the urine of myeloma patients, was
first detected over 100 years ago by its unique thermal behavior; precipitatirg
at 45° to 55°, dissolving at 100°, and reprecipitating upon cooling. Of low
molecular weight, 24,000 to 90,000 (4), it can be readily filtered through the
kidney, ihile primarily accumulating in the urine, its presence in plasma has
_been assumed., Although proposed as a degradation product of the higher
molecular weight non-filterable proteins, Putnam discounts this view on the
basis of isotope experiments (13), demonstrating & much more rapid turnover
of Bence~Jones urinary protein than for myeloma plasma protein. However,

this evidence does not preclude a labile complex in the serum between more
long-lived protein and Bence-Jones protein that may be readily split off and
replaced by other freshly-synthesized Bence-Jones Protein. The presence of
such complexes has been postulated by others to. explain certain observations

(14,15).
Pages 2b, 2¢, and 3
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Bgnce~Jones protein is not a single protein individual. A given ;392%;;
°fgrg Several varieties, while different patients will each form addltlonal
“v&r;etles. This wide diversity has been demonstrated in many properties;

slnochemical’ sedimentation constant, electrophoretic mobility, isocelectric
&polnt molecular weight; immunolog1cal° and chemical, espe01ally varlation in
CNStgrainal groups. , ,

T = = = N

Q

&Iﬁl,i:emhe overall picture is one of great diversity, s:.mlla.ritles have been
:fpund;among all Bence-~Jones proteins stried, iiost notable is the sbsence or
>wéry Eow content of methionine, and an elevated serine and threonine content,
gumng Borkers have confirmed this information, but the most comprehensive work
218 By Dent and Rose (16) who also suggest, because of these chemical similar—
mlylgskto known virus proteins, that Bence-Jones is the protein-portion of a
cv;rpsBcausxn multiple myeloma.

qtﬁ pgevmous work on myeloma plasma proteins will be summarized according to
etexperlmental approach:

Physlcochemlcal iuethods: After the initial demonstration by Longsworth,
Shedlovsky and waclnnes (17) that myeloma plasmas can give very bizzare electro-
phoreti¢ patterns, many other workers have pursued this approach, the most
comprehensive collection of patterns being that of Adams, alling, and Lawrence
(15)s These patterns reveal a variety of myeloma proteins, migrating anywhere
in the bdta to gamma region. This physical diversity among these proteins

has been further shown by every physical property studied: mobility, iscelec-
tric point and mobility-pH curves by electrophoresis; sedimentation constants
by ultracentrifugation, and diffusion constants, :ilolecular weights vary
between 120,000 to 200,000 (4). 1In general, however, the myeloma plasma pro-
tein of any one patient appears more nearly homogenous than normal .gamma
globulin, suggesting the presence of feuer major constituents therein, This is
cne basis for the proposal of many that a given myeloma protein is really a
normal protein produced in unusual excess by the patient,

' Lmmunological Methods: The most thorough work, just published by Slater, Ward

and Kunkel (18), has shown that every one of the ten myeloma plasma proteins
studied was immunoclogically different. Of particular interest to the present
proposed work is their finding that all gamma-type myeloma proteins were
related to each other, all beta-type myeloma proteins were similarly related,
and some gamma-types were related to some beta-types, (These relationships or
similarities presumably confirm the existence of certain common groups within
these molecules; such groups are what one would attempt to find by ion-binding.)
These workers felt that myeloma proteins are most likely abnormal.

End Group Determinatidns: Pitnam (19), using Sanger's methods, has recently
.found that, whereas aspartic acid and glutamic acid are the major N-terminal
groups of normal human gamma globulin, aspartic acid alone or neither acid is
an end group in myeloma gamma globulin (5 specimens). If confirmed, the abserce
of glutamic acid end groups could be an abnormal-property characteristic of
myeloma proteins., (i.cFadden and Smith (20), however, found both aspartic and
glutamic acid end groups in a single cryoglobulin from myeloma). .

Amino Acid Determination: The only publication on amino acid analysis of
myeloma plasma proteins is by Grisolia and Cohen (21) who, using salt frac-
tionated proteins from eight patients and mlcroblologlcal assays, find

| | b 4 1 1 i - Page 3a
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bf ocig‘in composition for 16 amino acids. They find an overall similarity to
Borralsgérma globulin. No striking features, as in the case of Bence-Jones
zbr__otgifs_? ? re found. -
LR

Viork: The only ion-binding study is that of Rawson and Sunderman
2)cvhoifeund for six myeloma proteins a variable, but usually greater, calcium-
din ding ea@acxty (mg. Ca per gm. protein) than for normal proteins. They state
$hat rete Yesults obtained in this study are based upon the assumption that
goﬁuim ﬁags not lose its bound calcium as a result of precipitation (by methanol)
ni\tﬁe_p&ogem. To our knowledge, no evidence bearing upon this assumption is
‘availabla"s This work needs confirmation and extension by more reliable methods
dvailadle £oday.

g i 3¢

TR L

LgeEegse

=g Tzo> REFERENCES

37 c 383 S SALNb D

1,” Cann; Jr. R,, Brown, R. A., and Kirkwood, J., G.: Application of Electro~

phoresis~Convection to the Fractionation of Bovine Gamma-Globulin.
J. Biol, Chem., _1_81.’ 161 (19‘69)0

2. Putnam, F. W., and Udin, B.,: Proteins in iiultiple dyeloma I,, J. Biol.
Chem., 202, 727 (1953).

3. Putnam, F, '/,, and Stelos, P.: Proteins in isultiple Myeloma II., J, Biol,
Chem., 203, 347 (1953).

4. Rundles, R, W., Cooper, G. R.,, and '/illett, R, '/.: Multiple kyeloma.
IV Abnormal Serum Components and Bence-Jones Protein, J, Clin, Invest,,
30, 1125 (1951). :

5e l;’obre, S., and Stein, ', H.: Chromatography of Amino Acids on Sulfonated
Polystyrene Resins. J. Biol. Chem., 192, 663 (1951),

6. Horst, i/,: Transport und Bindung im Serum, Klin, i'foch., 2, 961 (1954).

7. Katz, S., and Klotz, I. L.: Interactions of Calcium with Serum Albumin.

Arch. Bioch, Bioph., 4k, 351, (1953).

" s, Klotz, I. k.: Nature of Some Ion-Protein Complexes. Cold Spring

Harbor Symposium Quan. Biol., 14, 97 (1950).

9, Carr, C, VWl.: Studies on the Binding of Small Ions in Protein Soclutions with
the Use of ilembrane Electrodes, IV, The Binding of Calcium Ions in
Solutions of Various Proteins, Arch. Bioch. Bioph., 46, 42 (1953).

10, Schubert, J.: Ion Exchange Studies on Complex Ions as a Function of Tempera- -
ture, Ionic Strength, and Presence of Formaldehyde., J. Physical Chem.,
56, 113, (1952),

11, hartin, N. H.: Study of Plasma and Tissue Globulins in iyelomatosis, J. Clin,
Invest,, 26, 1189 (1947).

12, Porter, R¢ R.: The Relation of Chendcal Structure to the Biological Activity
of the Proteins, In Neurath, H, and Bailey, K., The Proteins, Vol, I,
Part B., p. 973, Academic Press, New York (19535

I 1bLT12 Page 3b



DOCUMENT SOURCE

University of California at Barkeley
The Baneroft Library/The University Archives, Berkeley CA

RECORDS SERIES TITLE
Qﬂ%ﬁ;JJ&QL_l514kﬂwi;LZux&xnnéezgs::Ilugil_
WQELFTA;ARc 10 N, )
CARTON NO. COPY
387
NAME
-0
NOTES

%NDBYA}ATEF 19,9
rma. Q‘% 1./ 1 'S

: @@ Putnam, F. 'i.: 6 Protein Synthesis in iultiple iyelona,
%o, 12, 214 (1953).

hout gxpressEer
s
£
a(lpvrl in

not be@epaciig in
peses

£ L .
E:, Zabat, E, A., and Gutma.n, A, B.: Bence~Jores Prcteinemia in
# Eyelosa, J, Clin. Invest,, gg, 67 (1943).

P

‘0 (&

[=3

piec MY

£
el
ey

f.d“

ﬁn>5., Aling, E. Le, and Lawrence, Je S.: Multiple wmyeloma
clifiigal and Laboratery Diagnosis with Emphasis on Electrcphoretic
1‘§,ies. auer, J, ned., VI:2, ppe hVAY (l9l+9)

a:;d Rose, G A.. The, Bence-Jones Prote:m of Multiple ¥yeloma-
E'Its Lethionine Content and its Possible Significance in

i nsga.p to the Ttiology of the Disesse., Biochemical J., 44:5,
49)

I
3
=
ll&. ol
g
c
<
4
o
£
=
£ .

5.
myuu

it

M

o (lq_\'ﬂs
ﬂ,,a(‘ﬁr

851’7 !\!’l (

LJ
b= 1
a
610

b'lﬁ\
1L

(0

'ii oF ;‘E-, Shedlovelf;y, T., and . acInnes, D.A.:» Electrophoretic

?atteray of Normal and Pathological Human Blood Semm and Plasma, J.
Exp. wed., 70, 399 (1939).

15, Slater, R. J., "

[
-3
-

I .S'G from origuﬁ?!s
(]

rcfoﬁncn use onlya‘,

jard, S. ey ‘and Kunkel, #, G.,: Immunological Relation~
ships among the .yeloma Proteins, J Ixp. sed,, 101, &5 (1955).

19. Butnam, F. ...: U-Terminal Groups of Hormal Human Gamma Globulin and of
L.yeloma Proteins, J. Amer. Chea. Soc., 75, 2765 (1953).

20. cFadden, i. L., and Smith, E. L.; The Free Awino Groups of Gamma Globulins
of Different Species, J. Amer. Chem. Soc., 15, 2784 (1953).

21. Grisolia, F. T., and Cohen, P.P.: Amino Acid Analysis of Serum Yroteins in
pultiple .yeloma. Cancer Research, 13, 551 (1953).

22,

Ravison, A. J., and Sunderman, F. “..: St,udles in Serum Electrolytes. XV,

The Calcium=-Binding Froperty oi‘ the Serun Proteins (iultiple t'yeloma,
Lymphogranuloma Venereun and Sarcoidesis), J. Clin, Invest., 27, i2
(1948)

Page 3¢




OOCUMENT SOURCE

University of California at Berkeley
The Bancroft Library/The University Archives, Berkelsy CA

RECOROS SERIES TITLE

Caled . Onin ?mMJﬁﬂng ndowes YR

BANCHOH’IUARC 10 NO.

G- 3 COPY

33

CARTON NO.

Z

FOLDER NAME
40 - B

NOTES

Y/DATE FOUND

OUND B
jnnog J’)er'gég VAL AN

y tor
Y%m
g
DLI

€5

Se

ted n

o
g 'bl’Cn

i3
o
Il

'U)b!a

4@epo:
& ore

biiaf biographlcal sketch for all professional personnel selected who
ae?.&Vely engaged in this project, -

kins Bassett

croit Ligrar

r@! b
Kip T Banc

[
gour feoger cpapern,
a).‘erl@&i

mza:
gons ﬁigou

&
Bopi

~2 only. Cor

If.eg-:gn
Jr_nrg-fgw. ¢
E_‘- in t:t;), ;

5 0&' Glit
reine Wirpgtor, ihe

Calif.’)ran ;?,,,crkeley

', F
N f,l :

Copied trom originals’in The Ban

'Oferén(‘(

< l@2§-26»

b

s Station, N.Y, = Deceiver 7, 1897 - U.S. Cltizen
o Louise X, Weber - 2 children’ :

versity, Ithaca, HeY., = Premed, 4,B. "June 1920
iversity, i.ed. College, N.Y. = i.D, June 1924

o Cornell University Ledical College, Ithaca - Assistant in Anatomy
> Reconstruction Hospital, New York, iH.Y, - Interne

flew York Hospital, New York, N.Y., = Jr. Asst, Physiclan
Ambulance Surgeon; Sr. Asst. Physician; House Physician
Lane Hospital, San Francisco, Cal. - Asst, Res. Physician

3

1927
1927-28 Strong ..emorial Hospital, Rochester, K.Y. - Resident Physician
and Instructor in lledicine
1928-30 University of Rochester, Scliool of wedicine and ‘Dentistry,
Rochester, I',Y, - Instructor in ..edicine
1930-41 University of Rochester, School of wedicine and Dentistry,
: Rochester, ‘.Y, = Assistant Professor of wedicine
1941-48 University of Rochester, School of —edicine and Dentistry,
Rochester, .,Y. - hssociate Professor of :ledicine
194548 University of Rochester, Atomic Energy Project - Head of Section
on Human ..etabolism
1948 Veterans adainistration Center, Los angeles 25, Callfoznia
‘ Chief, Research Service
1948 School of i:edicine, University of California at Los Angeles -
Clinical Professor of medicine
ijembership in Scholarly Societies:

BLERAL

hmerican [ledical Assoclation
Yedical Society of State of New York

Rochester Academy of lhedicine
American Society for Clinical Investigation

New York Academy of Sciences
Certified american Board of Internal ..edicine

Rochester Chapter of Sigma Xi

Alpha Qnoega Alpha
Society for Experimental Biolegy and ..edicine,

Southern Callforma Section

Western Society for Clinical Research
wember of the Josiah i.acy Jr, Foundation Conference Group on

setabolic Interrelations, 13486 to 1953,
American Society for the advancement of Science

(continued on Page 4a)

Page L




PRIVAGY ACT MATERIAL REMOVED FOLDEA NAuE

SO IMENT SOURCE T
University of California at Berkeley
The Bancroft Library/The University Archives, Berkeley CA
RECORDS BEAIES TITLE
uifim“’mv;l:o Pf‘Q‘u oed Ocrg pandismcg 9’925&13
Cla-c

i;gr;na COPY

/40 - R
NOTES

rEs
FOUND BY/DATE FOUND
Do g

gm@s. | /9 /9 <
Q

L e

of
btaiaer

R.m(g-:: i 9
e, 9

I3

ootal

B

R

e deposited in
it exoress peer-

oft Library tor

B.S., Chemistry, Calj_.fo"m"i-a Inst, of Technology, 1943
. Ph.D. ‘Bio=Organic Chemistry, Plant Physiology, ’
California Institute of Technology, 1946

[ & . S

M resealn

{must b

crot
Cahlifprifia,

I
pex
(o]

1946 . Research Assistant in Biology (Biochemistry)
California Institute of Technology

1947-48 Research Assoc., in Bacteriology & Parasitology
(Biochemistry), University of Southern California,
Medical School, ’ o

1948~ Biochemist, Research Service, V.A. Center

!

Direcior, 3 ban
7
Borkomy,

"y

noty

Califorma,

aon. the

American Chemical Society

American Association for the Advancement of Science

American Association of Clinical Chemists

Botanical Society of America

"Certified Clinical Chemist" American Board of Clinical
Chemists (1952) ’

versily of

wrting

‘illiam Sprague Adams

Born - - U.S. Citizen
Ltarried to i = 3 children
Education:

Cornell University, Ithaca, N.Y. - A.B. Chemistry, 1939
University of Rochester, School of kiedicine - M,D., 1943

Employment

- 1941-42 University of Rochester, School of Medicine and Dentistry, Rochester,

N.Y. - Student Fellow in lMedicine

1944 University of Rochester, School of Medicine and Dentistry, and Strong
Memorial Hospital, Rochester, N,Y, - Interne in iedicine

1944~45 University of Rochester, School of Medicine and Dentistry, Rochester,
N.Y. - Assistant Resident in uedicine,

1945-46 Active Duty with the Medical Corps of the United States Navy, Dublin,
Georgia.

1946-47 University of Rochester, School of kedicine and Dentistry, Rochester,
N.Y. - Research Fellow in Medicine

1947-48 University of Rochester, School of kedicine and Dentistry, Rochester,
N.Y. - Instructor in Medicine .

1950- Wadsworth General Hospital, Veterans Administration, Los Angeles, Calif.
-~ Attending Physician Internal Nedicine

1949~ Harbor General Kospital, Torrance, Calif. - Senior Attending Physician

1948-49 University of California at Los Angeles, School of ledicine, Los
Angeles, Calif, - Assistant Clinical Professor of Medicine

1948-50 Veterans Administration Center Hospital, Los Angeles, Calif, =~

Physician Full-Grade. (continued on Page Lb)
Page La

14113

e

e vl

-



DOCUMENT SOURCE
University of California at Berkeley
The Bancroft Library/The University Archives, Berkeley CA
RECORDS SERIES TIMLE
o . eid -
BANCROFYIUARC i NO.
(a5
v COPY
R8T )
FOLDER NAME
40 -
NOTES
L{_EQQ Olaster Fonde
IND BY/DATE FOUND
nno. 3’1{1&. L2193 7954

R :
> 394 50 Um;verslty of California at Los Angeles - Assistant Professor of Med-
2052 Scine in Residence (Sawtelle) Veterans Administration
£ %950~ © Bti Johns Hospital, Santa Monica, Calif, - Associate -
g 195052 Uriversity of Ga.lifornia at Los Angeles, School of dedicine, Los
5 £ 2= ¢ Angeles, Calif, - Assistant Professor of wedicine .
g i9h2= ¢ gxrgv rsity of California at Los Angeles, School of uedicine, Los
= %2 ¢ % Xgeles, Calif, - Associate Professor of kedicine
E §9§ - :igete%ans Administration Hospital, San Fernando, Calif, -~ Consultant in
£ 2 = = ¢ gnbefnal ledicine
' 2 3952= ¢ 53:115: kionica Hospital, Santa lionica, California - Consultant in
T € 7 S Z . Intefnal Ledicine
o 252293
5 _r 3 :J ’1‘ (E ':: £ -(-:u
5 )&mse ship infSéholarly Societies:

a&i{s Honorary Pre-kedical Society
Sigma Xi, Associate lMember

Alpha Cmega Alpha

VWestern Society for Clinical Research
Los Angeles County xedical Association
American Medical Association

oither Hbjmics

Copied f
referene
MssIonN
l)rary upr

i 7 . California State Society of liedicine
e American Association for the Advancement of Science
N Certified: American Board of Internal Medicine -~ 1950 '~

Page 4b

RN



University of California at Berkeley
The Bancroft Library/The University Archives, Berkelsy CA
RECORDS SERIES TIRE

DOCUMENT SQURCE

BANCR ’;JAHC 0 NO.
ClL -5

CARTON NO. COPY

38 F

FOLDER NAME
/40 - 13
NOTES

g /22

D BY/OATE FOUND

BAG &_mé \ /19795

13

. B@GFK :; 2
[T T ™~
(Gntix $heets may be used, if necessary, to provide further informa.tion on
any -of% c@eﬁtmns) '
1 § fmanclal support has been recelved for this or’ related projects by the

3

<

&£

2 = Qonducting the project, or his associates, in years previous to

g g estéyear? . :

F g -§

ié cég Title of Project ©  Amount  What Period

e “; nStudy of Plasma Proteins '$5,750,000  July 1, 1951 to
gz in Malignant Diseases Using _ June 30,1952
°© % the Tiselius Electrophoresis ApparatusV
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'Dumhg t$¢ past year, this work has received some part time assistance from two
&,s;hnigigm:. Since, however, their other duties have had priority, this assis-
tance has been on a variable and unreliable basis, The present grant will pro-
~ vide needed full-time assistance on the specific work described herein,
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available represented less than 70% of the funds requested"; and the expressed hope
that we shall be able to obtain the support we need from other sources.

The present application has been modified slightly in the light of subsequent. work
and our fu.rther thoughts have been outlined in greater detail,
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