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Subject of investigation: (Brief t i t l e  of project) 
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Medicine, Department of Uedicine, 

405 Hilgard Avenue, Los Angeles 24, California 

ChemLcal Studies on Hunvan Plasma Proteins in Abnormal Conditions. 

a. Background and present stzte of problem. 

W e  there  have been numerous electrophoretic studies on human plavpa 
proteina in abnormal conditions (deterrmining the contents of albumin, fibrinogen, 

. alphal, alp%, Beta and Garrma globulins and a b n o r d  components), chemical 
f rachonat ion of the  amino acid content t ha t  could pmfi tably accompany and 
extend the c l jn i ca l  findings have been l a r g d y  neglected. Some notable e X c e p W  
include the comprehensive amino acid analyses by mny investigators of urinary 
Bence-Jones Proteins (methionine def ic ient  (1) )and most recently similar analyses 

-of abnormal plasma fractions as.prepsred by conventional salt fractionation of 
myeloma plasme (2). Recent technical advances i n  fractionation procedure ( 3 , 4 )  

cnow make more thorough imrestigation d o n g  these lines ent i re ly  possible and 
,desirable . 
0 Earlier studies of ion-binding, which indicated for -le that 
c>WdOma proteins may have greatly increased calcium-binding ac t iv i ty  ( r ) ,  should 

&SO be foUarred up now by more r e l i ab le  fractionztion and zmly t i ca l  procedures 
(3,6,7) and can be guided by the extensive ion-protein work of Klotz (8) and 
others on normal proteins. 
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\ b. PLan of attack. 

We desire t o  i so la te  and study relat ively pure protein rubfractiom, 
many of which m y  prove characterist ic and =st dknif icant  h a  given disease. 
Satisfactory information cannot be o b W e d  anrely by de terudnhgthe  average 
properties of gross fractions i n  which the significant subfraction8 nviy often 
remain masked by bulk protehs.  

abnormalities are  amply available t o  u. This plasma, and a normal plasma for 
camparative purposes, dll be fractionated simultaneously by the very mild, 
but effective, electrophoresis-convection procedure (3). Early runs can proride 

preliminary study, followed by zore thorough subfractions as later indicated. 
Others (3) have demonstrated that at leaat eight d i s t inc t  rubfractiom of b o v l . ~  
gamma-globulins can be prepared by electrophoresis-convection, and have also 
8 v e n  evidence that production of artifacts is minimbed In the  process. 

After preliminary phys iochdca l  characterization of each f rac t ion  by 
standard electrophoretic procsdures (for homogeneity and several physical con- 
stant8) , priaary attention v d l  focus on (a) amin0 acid composition, (qual i ta t ive 

and Stein alution ion-axchangu c o l m  c)) and (b )  lowbinding ro r t iea .  
s n d i n g  a p a e i t y  and bond strength, especielly for x c i u m ,  ~JTFZTG-~ 
by equilibriun d i a l y s i s  (6) and one or tu0 new rapid ionaxchange methods; one 
of these w i l l  be developed in our laboratory, based on Schubert'a iort-exchangs 
equillbrim method (7). The effect  of varying pH and electrolyte composition 
dl also be Studied. 

Multiple weloma and other plasma characterized by profound protein 

perhaps fOW gross fraction8 (alb&, a l - 8  bda, Md gamma &obulins) for 

Wl&ySiS bo d - s c d e  paper C h r c r p e h  quantitative by the & O r e  

c. significance in Cancer research and the  re lat ion of anticipated resu l t s  
t o  more general pmhlanr~ in th5.a f ia ld .  

The bizarre electrophoretic prttarna of the  plasma pro- that have 
been reported in W t i p l e  iiyelama and same other malignant states (9 )  suggest 
but do not prove tht abnormal protdna amy be  characterist ic of these conditlom. 
For example, it is not certain whether tb mumal ly  high protein concentrationa 
observed particularly i n  t he  beta and gamma regions of the  electrophoretic 
spectrrrm are actually due t o  a b n o d  pro tdns  or t o  increases in concentration 
of normally occurring plesma constituents which are usually present in such 
maU amounts that they escape identification. A bet ter  resolution of t he  pro- 
blem may be achibved by Studying t he  amino acid cornpasition which is  prerequisite 
t o  understanding how any protein, n o d  or abnormal, is rynthesizd by t he  body. 
The amino acid composition of a protein a8 well as  the i r  spatial relationships 
within the protein molecule dsterminb the ion-binding ac t iv i ty  and this apjmredy 
simulates on a simplified scale t he  same phe~amSnr that uy involved in enzyme 
substrate and antibody-aatigan interactiona. Ion-binding is, moreover, a prime 
regulator of mineral mtaboliam; and in multiple myeloma, calciuwbinding actMty 
of protein play a leading role in the generalized procesr of bone decalclfi-  
catian tha t  is characterist ic of this dI8we.  

A new method for t h e  determination of protcin-bound calcium p o s s i b l y  
Suitable fo r  routine work m y  develop aa a result of this study. 
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1. Dent, C. E. and Rose, G. A. The &nceJones Protein of Multiple weloIIBto918: 
i ts  &ethionine Content and i ts  Possible Significance i n  Relationship t o  
the  Etiology of the Disease. 

Amino Acid Analysis of Serum Proteins in 

Biochemical J. &:5, p. 610 (1949) 

2. C;risolia, Frances T., Cohen, P. P. 
h l t i p l e  Myeloma. Cancer Resesrch, 2, B 5 l  (1953). 

3. Cann, J. R., Brown, R. A., Kirkwood, J. G., Application of Electrophoresis- 
Convection t o  the Fractionation of Bovine Gamma-CLlobdin. J. Biol. Chem., - 181, 161 (1949). 

4. W r e ,  S., Stein, W. H., Chromatography of Amino Acids on Sulfonated Polystyrene 
Resins. J. Biol. Chem., 192, 663 (19%). 

5. Rawson, A. J., Sundorm, F. If., Studies i n  Serum Electrolytes. XV. The 
Wcium-Xnding Property of the Serum Proteins 
g r d a m a  Venereum ard Sarcoidosis), J. Clin. Inv., a 82 (1948). 

(Multiple & e l m ,  Lgmpho- 

6. Katz, S,, Klotz, I. Y. Interactions of Calcium with Serum Albumin. Arch. Bioch. 
Bioph., &, 351, (1953). 

7. Schubert, J. Ion Exchange Studies on Complex Ions 88 a Function of Temperature, 
Ionic Stpztngth, and Presence of Formaldehyde. J. F h p i c a l  Chem., &, 113, 
(1952) 

8 .  Klotz, I. ii. Nature of Some Ion-Protdn Complsxes. Cold Spring Harbor 
Syqosium Quan. Bel., 14, 2 (19%). 

9. Adams, W i l l i a m  S., Wing, E.L. and Lawrence, J.S. Multiple ~elama, i ts  
.Clinical and Laboratory Diagnosis with Emphasis on Electrophoretic 
Abnordties. Amar. J. dd., m:2, pp. 1W (1949) 

5. Requirements for investigation: 

a. Personnd (professional and technical assistants. Briefly indicate 
dutiee and apprcudmate annud salaries). 

1. Senior Laboratory Technician (Chemistry) 
Duties: 
superdision and according t o  specFfied procedures 
(wlth freedom t o  vary and improve any d e t a i l s  of 
procedure) : 

(a) Electrophoresis-convection fractionation 
(b) Paper chmnatographic analysis 
(c) Slution ion-sxchange chronatogr'aphic analysis . 
(d) Calcium and other ininoral detellninationa 
(e) Associated Work. 

To perform, under general technical 

wary: APP- . t e  per year $3,900 

- 3 -  
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2. Part-Time Research Assistant 
Duties: 
lng in laboratory duties, library research, 
plus such other duties as m y  be required by 
the investigators durlng the ,course of our , . 

To prepare chorts and grafts, s s r i s b  

study. 
salary: 

% S.S.R.S. 

Per year - 50% tims 

b. )baterials (equipment and suppues) 

1. Equipment: 
(a)  Automatic Ractionation Collector, approxi- 

mately. $1,000 
(b) Refrigeration Unit 600 
(e)  Constant Tauperatwe Circulation Bath 300 

$1,900 

2. Suppuss: 
Glassmra, chemicals, photographs, charts 

8 250 
Ionaxchange resins, amino acids w 

.- 6. Amount dealred: 

a. 

b. 

Professional assistants (ineluding inst i tut ion 's  contri- 

Technical assistants (Fndluding h t i t u t i o n ' s  contribution 
bution t o  annuity plan) . . . . . . . . . . . . . . . . . .  
t o a n n u i t y p l a n ) . .  . . . . . . . . . . . . . . . . . . . .  
Q w t  . . . . . . . . . . . . . . . . . . . . . . . .  

de Supplies. . 
e. 

f .  

Travel t o  attend msetings of ec ien t i i i c  national societ ies  
mostly held on the East bast . . . . . . . . . . . . . . .  
Contingent fund (not t o  indude inst i tut iondl  overhead) . 
Ins t i tu t iona l  overhoad desired (not t o  axceed 8% of total) .  

TOW e e 

Total 

1st T u u  

7. Nature of ~ t i t u t i o n ~ - c o l l b b o r . t i o n  thir work: 

a. Funds a d  sources presently 6 d a b l r  t o  your group o r  fnstltution 
for b e s t i g a t i o n e  in this SUM a d d .  

Salary of Responsible Investigator mid by the Veterans AdmMstration 

contributed by t he  Veteran8 AdmMatration, Research and Education 
service, 
l&at of t h e  l . b o r A b 3 ~  aqt&ment and r u p p h r  which w i l l  bm mqdred 
me to k furnbhsd by th. Vstrrana Adaxhiatration. 

shlaX3 O f  ?rind@ I l I V W a a t O r ,  B i o c h d s t ,  t he  amOUat Of ;6,7@ 
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b. Concise description of ins t i tu t iona l  f a c i l i t i e s  available fo r . t h i s  
investigation. 

Ample clinical material (MetaboUc. balance ward; en t i re  hospital, 
VA Center) 

f i S d i U S  Electrophoresis Apparatus, Rescarch &del, American Instru- 
ment Co. 

. 
(and services of biochemist assigned thereto) 

Beckman D U Spectrophotometer, Flame attachment ( for  mineral 
and other determinations) 

Co leman  Uniuersal’Spectrophotameter 

General ChromatogFaphic Equimt 

space and f a c i l i t i e s  of LIetabolic Unit 

8. Do you have other projects for which you are responsible, or i n  which you are  
participating? SpecFiy: 

Body nater  studies, using deuterium oxide isotope di lut ion procdwes. 

flame photometric studies; elimination of interference problcun in mineral 
analysis by a 8Je genera type of pmcedue. 

a. To that other aowces have you applied for support of tNs project? 

None 

b. Uhat g r a t a  have you previously received for this work? 
II None 

a. Respowible Investigator: Samuel H. Bassett, M.D.4-  Attached -bit No.1 

b. Principal Investigator: Clyde A. Dubbs, WJ). 
.~ Born: 

Biucationt B.S. Chemistry, U o r n i a  Iwt. of Technology, 1943 

California Ins t i t u t e  of Techmlogy, 1946 
. .  Ph.D. Bi-ganic Chsnbstry, Plant Physiology, -. 

Positionas 1946 Research Asdstant in Biology (Biochemistry) 
California Ins t i t u t e  of Tachnolorn 

(Biochemistry), University of Southern California, 
rbdicdl school. 
B i o c h d s t ,  Research S e d c e ,  V.A. Center 

19k7-48 Resaarch Assoc. i n  Bacteriology & Parasitoloff ”’ 

1948- 
uw 

, - 5 -  
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9. (Continued) 

be (Continued) \-? 

Societies: American Chemical Society \ 
American Association for the Advancement of Science 
American Association of Clinical Chemists 
Botanical Society of Ammrica 

"Cer t i f id  Clinical Cheabt" Anerican Board of Clinical Cheu&ists (1952). 

Associate Investigator: P I i l l i a m  S. Adams, Y.D.-See Attached Exhibit No. I1 

(not more 

E. 

than 15 publications including those pertinent t o  this application.) 

a. 

b, Principal Investigator: Clyde A. DUWS, Ph.D. 

10. BibUography of principal investigator and professional assistants. 

Respomible Investigator: SBmud H. SPJsett, Y.D.-See Attached - b i t  WE1 

1. Dubbs, C. A,,  Universal yicroapparaturr; Fil tration, m r a c t i o n ,  Reflux, 
Dist i l la t ion,  Hamgenieation, and Drying in the  Same Apparatus. 
Anal* Cha., g> 1273 (1949). 

2, Dubbs, C.A., Inproved Apparatus for  Radiobiological Syntheses, Science, 

Dubbs, C.A., Increaed Sensit ivity for the  Pe-Eber Flame Photo- 

a 571 (1949)- 

3. 

4. Dubbs, C.A., Datemination Of DeUtWiU, And. ChOiL, 828 (1953) .  

Associate Investigator: W i l l i a m  S. Adanvl, Y.D. -See Attached Exhibit No. IV 

meter, knal. Chsm., &, 1654 (1952). 

e. 

11. Additional informtlon f i i c h  it i r  desired to &fer may be given 5n this space 
and on &ra sheets. 

This work i e  carried out in the Veterans Administration Hospitals through 
collaboration of the University of California lbdical Center at la8 Angdes 
nith the Veterans kdministration. 

Application approved by competent 
Executive Officer of Inst i tut ion de, .y f  ,u j ' f i ; .  ~ J- 

(Si-ture of Inveetigator 
sIIlI(IEL H.-USEIT, U.D* 

(Nama: Printed or Tmd) Clinical Professor of bfedicirm 

(Signature) 

(Official n u e )  

- 6 -  
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fhis application, ii endorad by the Comrrdttee on Growth of the National Research 
Council rrill be reconmended to the AMERICAN CANCER SOCXEIT a8 the basis fQr a 
research grant from the SOCIETP. Under the terms of a contract between the 

National Rasearch CouncF1, p m f e s d o d  -pact8 of the wrk  conducted under the 
grant rill be a responsibility of the Committee on Grcrrrth; h i l o  financia aapscts - 

/ A u m I C A N  CANCm SOCILTY and t h e  National Acsdsmg of Sciences for its agency, the 

be a r e s p o ~ i b u t y  Or the =CAN CAxm SoCIfip. 
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Born - 
Urried 1927 

FOUND BVOATE FOUND 

T 
--el HopkFns Rassett - 

US. Citizen 
- .  - 2  childrin . t o  

Education : 

Cornell University, Ithaca, H.Y. - Prcmsd. A.B. 
Cornell University, Xed. College, N.P. - Y.D. June 1924 

June 1920 

llc 

Employment: 

1920-21 Cor& University yed icd  College, fthaca - Assistant in b t 0 W  
1924-25 RecoMtruetion Nospitel, New York, N.Y. - Interne 
1925-26 Nm York Hospital, New York, N.Y. - Jr. Asst. Physician 

Ambulrnce Surgeon; Sr. Asst. Physician; House phosiciaa 
1927 Lame Hospital, San Francisco, Cal. - Asst. Ras. Physician 
1927-28 Strong Mem3Eial Hospitd,  Rochester, N.Y. - Resident msidan 

and Instructor in Medicine 
1928-30 University of Rochester, School of hedicine and h a t i s t r y ,  Rochester, 

N.Y. - Instructor in hiedim 
199-41 University of Rochester, School of Yedicine ard Dentistry, Rochester, 

N.Y. - A s s i s t ~ n t  Professor of Ysdicine 
19W-48 University of Rochester, Schoal. d Medicine and Dentistry, Rochester, 

N.T. - Associate Professor of YediCFne 
1945-&8 University of Rochester, A t d c  Energy Project - Head of Section 

on H u ~ n m  Metabolism 
1948 VeterMs Administration Center, Los h g d e s  25, u f o &  - 

Chid, Remarch Ssrvlce 
1948 School of Hedieine;-University of California at Loa Angdes - 

Cllnicil Professor of Medicine 

Membership 2 Scholar lx  Societies: 

American Medical Association 
Uedical Society of State of New York 
Rochester Acbdemy of IkdiCine 
American Sodety ror Clinical  Investigation 
New York Academy of Sciences 
Certif ied American Bosrd of Internal lbdicine 
h c h e s t e r  Chapter of si- x i  
Alpha W g a  Alpha 
Society f o r  Experimental Biolo(pr d U&dne, 

Southern Californi. Section 
Hestem Society for Weal Rasearch 
M&r of the J0Si.h h p  Jr. Foundation Conference Group 011 

SLtabOUc Interrelat iom, 19U to 1953 



. Born - / Married- __ ~ 

c 

- U.S. Citizen - 3 children 

_ -  I 
Nucat ion : 

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

u 
Dnplogment : 

1941-42 University of Rochester, School of K e d i c h e  and Dentistry, Rochester, 
N.Y. - Student F e U o n  in Cedicine 

1 9 U  University of Rochester, School of Medicine and Dentistry, and Strong 
Memorial Hospital, Rochester, N.Y. - Interne in Medicine 

1944-45 University of Rochester, School of Eetedicine and Dantistry, Rochester, 
N.X. - Assistant Resident in Medicine. 

Georgia. 
1946-47 University of Rochester, School OS lbdicine and Dentistry, Rochester, 

N.X. - Research P d l o r  in Medicine 
1947-48 University of Rochester, S c h d  of Medicine and Dentistry, Rochester, 

N.T. - Instructor in ilediche 
1948- Redsrr0rt.h Gonerd Hospitd, V e t e r a  Administration, b s  Angsles, C W .  - Attending Consultant I n t e r n d  Medicine 
1949- Harbor Canerd EospiW, Tommce, Calif. - Senior Attending P h p i c i a  
191*&49 Veterans AdmWstration Center Hospital, Las Angelea, CdliZm - Resident 

in LIedicins. 
1948-49 University of C a U f O r I l i S  at b s  Angeles, School of &diCim, Loa & d e s ,  

calif. - Assistant Clinical Professor of UedicFne 
1949-50 Veterqns Administration Center Hospital, b s  Angdes, Calif. - Admhir- 

t ra t ive  Section Chief, Asdstant  in Research, Phy8ici.n Full--de. 
1949-50 University of Cdifor lua at Loa Angeles - Assistant Professor of Yedicine 

in Residence (Sawtulle) Veterans Addnistration 
19- St. John8 HospiW, Santa Monica, W i f e  - Associate 
1950-52 University of California at  Loa Angeles, School of %&.he, &a hgeles ,  

Cam. - Assistant Professor of baedicine 
1952- University of California a t  Lor Angeles, School of Medicine, Loa Angela, 

Cam. - Associata Professor of lkiiedicine 
1952- VeterMs Admintstration Hospital, San Fernando, Calif. - Consultsnt in 

Xnternsl W c U m  
1952- santa mnica Hospital, santa f inica,  Califorilia - Conni l ta t  in Internal  

Udic ine  

1945-46 Active Duty rdth the  Y e d L d  Corps of the  United Sts tas  NaVp, Dub&. 

Membershie & Scholarly Societies: 

Skulls Honorary Pre-bdicd Society 
Sigma X i ,  Associate Yunbet 
lupha hem fJ.M I 
western Society for  Clinical Research 
h s  kngeles County k i i c d  Association 
American &dlcal Assodation 
W o r n i a  State Society of Yedicine 
&mrican Association f o r  the A d v ~ ~ a ~ n t  of kiencs 

- - 
0- 
c 
-J 

0 
. c o  

Csrtifiedt b r i c m  Board of Iaterd Hedidno - 1‘ io 
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BXBLIOQUlPHY 

H. B u a e t t J  U.D. 

1. KeutmMn, E. H. and Bassett, seplud H. Dietary Protein Fn Hemorrhanic Bribt's 
Disease: 
J. C h .  Invest. U:M1, 1935. 

Effect of Diet on Serum Proteins. Proteinuria and Tissue Proteins 

2. Keutuann, E. H. ard Bassett, S. H. Studies on lde.chanism of Proteinuria, 
J. Clin. Invest., 16:767, 1937. 

3. Basaett, Semud H., KeutmaM, E. H., Hyde, H. P., Md Van &tine, H. E, 
MetaboUsm i n  Idiopethic Steatorrhea: 
Factors on Lipid  and Mineral Balance. 

Influence of Dietary and other 
J. U. Invest. 

- .  

18: 101, 1939. 

4. KeutmMn, E. H., Wsett, Samuel H. and Narren, S, L. Electrol.de &dance8 
During Art i f ic ia l  Fever with Special Reference to Lass Throunh the  Slb!. 
m. Invest., 18:239, 1939" 

5. Madden, S. C., Bassett, Saaud H., Rsmington, J. H., liartin, F.J.C., Woods, 
R. R., and shull, F. PI. 
and Oral Addnl.stratZon Campared. 

Amino A c i d s  i n  Therapy of  Msease: Parenteral 
surgery, Gynecology, and Obstetric8 

: 131, 1943. 

6. Bsssett, Samuel H., W&, R. R., S h a ,  P. W., and Wden,  S. C. 
Parenterally Administered Amino Acid6 as  a Source of Rota in  in Man. 
Raw J. Med.  106. 230, 19440 

7. -8&t, mil H e J  Hs Re, KOUtmaM, E. He, Holler, J.8 V a n  A l S a O ,  
H. E. , yoCeJuna8, Olga, and S-e, Helen. 

M Nitrogen d ante 

h i d Y S i 6  of Peritoneal 
WaShinRs f o r  Rot&, Nonpr0to.b Nitrogen and Phosphorus d- Stlldh8 

Arch. I n t o  k d ,  80:616, 1917. 

8. Raterhouse, Christine, Bassett, S. H. and Holler, Jacob. FI. Uetabalic Studies 
on Protein Depleted Patients RectivinR a &ne part of heir Nitronen 
Intake from Human Serum Albumin Administered Intravenously. J. C U n .  
Lnvest. 28:245-264, Yard 1 941. 
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12. A d a ,  !&. S., Valentine, PL. N .  , Eassett, samucl H. , and h n n n c e ,  John S. 
Jour& of Lab. & c b .  Ihe Effect of Cortiscne and ACTH in Leukemia. 

n e d e ,  &rir 1952, 2 : 4 J  pP8 57°-581* 

13. Bassett, Samuel H., A b ,  iim. S. ,  Goldmm, Ralph, and FishkFn, Ben G. Non- 
tropical sprue Cou& ‘cated by Generalized Anvloidosis. Observatiow- 
on the Exchange of tJitrogen, Calcium, and Phosphorus. ‘bd ica l  C U C S  
of North America, J d y ,  1952, 2 2 4 ,  pp- U73. 

15. Ad-, W i l l i a m  S., W o n ,  Earl D., and mclett, Samuel H. MedetaboUc Bslance 
Investigation of Three Cases of Kultiple Myeloma during ACTH Admids- 
tration; -harues of Calcium, Phosphorus, Nitropen, h d  ZLectrolptes. 
J. of a n .  Invest., February 1954, l(MIII1:2, pp. 103. 
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-bit NO. IV 

3. Laurence, J. S., Valentine, 95. No, and A h ,  H. S.: lhrombo~enic Purpura - 
The Failure of D i r e c t  Blood R’Msfuaion t o  Raise the Platelet  Count. 
Jo O f  Labe and Clin. & d o  33:1077, S.ptsmbSr 1948. 

10. A h ,  1. S., Blahd, W. H., and m ~ s e t t ,  S. H. A Method of Humsn Plasmaphoreds 
p t o c b  of the S ~ C .  for Exper. Bolo hd., sO:3”7-379 j June 1952. 

i ,. 
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