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E , C  L . 2  c. z - uJo:.G - .~ p a'= 'Z - J 0 ._ m 2 e 25: 
Qdillni? Zhe spec i f i c  aim, t he  plan of a t t ack  and significance of work i n  suffi- 

&l@q$&gy3f methods and of f a c i l i t i e s  and t h e  p o k a b l e  s c i e n t i f i c  value. 

&&A&& even though the  appl ica t ion  is  f o r  renewal of a pro jec t  previously 

.i % ? &&n% Be@ail f o r  the  Committee and. Board of Directors t o  be ' a b l e  t o  judge the = ' 2 5 5  ' 2 ijuQlU1B Bust be i n  su f f i c i en t  d e t a i l  f o r  other s c i e n t i s t s  t o  determine t h e  
d c - &I&&" &f the  program t o  a t t a i n  i t s  objectives.  

F y) ,o &&&&% 
.E 
5 0  0 5 E a&&j+-yr) 
.- c <.c 2 -j k 'E 
.- g OB ' E r n - -  0 $&g+&gt:;disease, pa r t i cu la r ly  multiple myeloma i n  which unusually high concen- 
'0 0 = @Wa$i&"of these  pro te ins  m y  occur, 

0 2  c ; 2 -  5 
3 c - - i 3 , - J . a . 7 -  

f S q e Y i e d  gnvestigators have conclusively demonstrated the  grea t  heterogeneity 
,3 

This 

k complete out l ine  ,mst be 

Remember tha t  i n  your ap2l ica t ion  you a r e  s e l l i n g  your project to y o u  
(Use continuation shee ts  of p l a in  white paper, 2 &U&J $i&entists on a committee. 

a -  L G p q o s e d  t o  study .severdl cherdcal properties of human plasma pro te ins  in 

:;aiPo_ngmj+eXoma pro te ins  i s o l a t e d  from the  plasma of one or  many pat ien ts .  Relati* 
l i t t l e  information, however, i s  ava i l ab le  on s imi l a r i t i e s .  For example, chemical 
proper t ies  t ha t  d i f f e r e n t  myeloma prote'ins may share in common,.yet properties 
which may s e t  them apa r t  as a group from any pro te in  found i n  s ign i f i can t  amounts 
in normal p l a s m  require inves t iga t ion ,  
would t r u l y  r e f l e c t  disease processes t h a t  a re  t y p i c a l  of all myeloma pa t ien ts ,  
It i s  hoped to f i n d  such s i m i l a r i t i e s  by emphasizing the following spec i f i c  
fea tures  i n  t h i s  work: 

. It would be these  common properties which 

( a )  I so l a t ion  of r e l a t ive ly  pure, undenatured pro te in  subfractions by use 
of neu and nore e f f ec t ive  techniques, not previously applied t o  t h i s  problem. 

( b )  P re l idna r j r  physicochemical charac te r iza t ion  of t he  subfractions,  
folloiied by determination of amino ac id  compositions (fundamental information 
tha t ,  with techniques ava i lab le  today, should be obtained ea r ly  in the study of 
any nevly i so l a t ed  pro te in  n a t e r i a l ) ,  

. .  A spec ia l  study of ion-binding proper t ies  which, because of se lec t ive  
a f f i n i t i e s  between ce r t a in  ions  and complementary structural .  groups within the  
pro te in  molecule, should provide a t o o l  of grea t  d u e  i n  de tec t ing  biologically 
significant i d e n t i t i e s  among d i f f e ren t  proteins.  Special  a t t e n t i o n  will be given 
t o  calcium binding, which o thers  have indicated,  i s  increased for. myeloma pro-. 

( c )  

(d) Selected p a r a l l e l  f rac t iona t ions  and s tud ie s  on normal plasma where 
needed t o  evaluate t h e  i d e n t i t y  o r  non-identity of corresponding normal and 

. myeloma subfractions. 

Flan of Attack 

It is proposed t o  i s o l a t e  r e l a t i v e l y  pure and wdenatured pro te in  subfractions. 
Sa t i s fac tory  and conclusive information cannot be obtained merely by d e t e r d n b g  
t h e  average proper t ies  of gross f r a c t i o n s  in which s ign i f i can t  subfractions may 
o f t en  remain masked by bulk protein.  This objection appl ies  t o  s eve ra l  previous 
s tud ies ,  f o r  which the  newer and superior techniques were not ava i lab le  o r  were 
not used. 

Lu l t ip l e  myeloma and o ther  plasma characterized by profound pro te in  abnormalities 
a re  anply ava i lab le  t o  the  inves t iga tors .  The plasma ( o r  serum) w i l l  be frac- 
t iona ted  by t h e  electrophoresis-convection procedure 
(1). Early runs- gross f r ac t ions  (albumin, alpha, beta, 
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nyeloma plasma and urinary proteins.  
is t o  obta in  j u s t  enough such data f o r  proper o r i en ta t ion  of these subfractions 
(with a secondary poss ib i l i t y  of co r re l a t ing  some of these  da ta  with l a t e r  
chemical uata). 

The prrrpose of t h e  present study;-however, 

Amino ac id  compositions w i l l  be determined by chromatography (qua l i t a t ive  an- 
by small-scale paper civoinatography; quant i ta t ive  ana lys i s  by t h e  Moore and S te in  
e lu t ion  ion-exchange colunn (5)). 

Special  a t t e n t i o n  w i l l  be focused on ion-binding proper t ies  i n  order possibly t o  
de t ec t  and s ingle  out s ign i f i can t  p ro te in  components or groups within the  p ro te in  
t h a t  a r e  e n t i r e l y  missed by the  previous work above. 

Paper e lec t rophores i s  provides a rapid screening method f o r  t h i s  purpose (6). 
Thus a ,iven inorganic or organic ion  may be added t o  a prote in  fractiog:to t h e  
o r i g i n a l  plasma, possibly a f t e r  p a r t i a l  ion  depletion with ion-exchange r e s i n  
treatment. 
pa r t i cu la r  pro te in  f r a c t i o n  o r  subfraction m y  be determined by an appropriate 
co lor  reagent. 

After e lec t rophores i s  on paper, the  loca t ion  of the  ion i n  a . 
For more quan t i t a t ive  work, measuring bond s t rengths  and binding capac i t ies  
(espec ia l ly  f o r  calcium), equilibrium d i a l y s i s  (7,8) w i l l  be  used and/or potent- 
iometric measurements vrith ion-exchange membrane e lec t rodes  (9). 

It would a l s o  be intere: . t ing t o  develop an ion-axchange resin equilibrium 
method ( a f t e r  Schubert (10)) f o r  measuring t h e  protein-bound calcium of whole 
plasma. 
bone deca lc i f icd t ion  process t h a t  occurs in myeloma. 

' 

A good c l i n i c a l  method f o r  t h i s  h r p o s e  \rould be useful in studying t h e  

Siqnif icance 

k question of current i n t e r e s t  i s  whether or not rqyeloma pro te ins  a r e  abnormel 
products. Lf t h i s  should be t rue ,  unique metabolic processes, possibly loca l -  
i zed  in f f d i g n a n t "  plasm c e U s  (ll.), m u s t  occur i n  myelom. Conversely, 
i f  Inyeloma pro te ins  a r e  only normal proteins produced Ln excess, t h e  bas ic  
processes of pro te in  synthesis must be normal, except ce r t a in  of these processes 
a r e  abnormally accelerated.  

. .  , I ,  ,-, Page 2a 
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properties:  ( a )  two subfractions may shovi markedly different 
or nore ions  tes ted .  (Consider t h e  unique a f f i n i t y  of 

2 2 2 8 8 3 & o b u l i n ,  spec i f i ca l ly  t ransfer r in ,  f o r  f e r r i c  ion). (b) If qualita- 
~ g @&4j$QimLLar, t h e  t ab  f r a c t i o n s  may show uan t i t a t ive  d i f fe rences  ( 9 ) .  The 

2 i g&i$$ty6pce may be t raced  t o  e i t h e r  o r  both ?a) bond s t rength  (type of bond) 
I- D 2 & 3q 3 i n d i n g  capacity (number of binding sites per molecule); and i f  no 

2 2 &-%ant d i f fe rence  i s  apparent at one pH, it may appear a t  another pH. v , o ; s  
E 03 pannot f i n d  quantitative.differences a f t e r  t e s t i n g  the  pro te ins  wi€h 
: 5 e&!%iZ ions under varying pB conditions, t h e  evidence f o r  chemical i d e n t i t y  

& ' o&$ ei-&$roteins becomes qu i t e  convincing. 

g c -  

- 

&3::5:= 
" i u 2 h-&&@elL,or not a given myeloma p ro te in  can be iden t i f i ed  with &normal. protein,  

E S & i  creased concentration can be expected t o  imbue myeloma plasma with 
!@& 3 _$chemical proper t ies  d i s t i n c t  from those  of normal plasma. When each 

3 €&fa& $&perty i s  detected, it inay a l so  be sought in other myeloma pro te ins  
o 2 
L 

from the  sane plasma, o r  from other  plasmas. 
t h e  property is a general  cha rac t e r i s t i c  of all myeloma pro te ins  would be 
evaluated. 

I n  t h i s  way the  extent t o  which 

It i s  probable t h a t  such ion-binding s i i l i l a r i t i e s  between d i f f e ren t  myeloma 
pro te ins  would res ide  in re l a t ive ly  few though b io logica l ly  potent, groups 
within t h e  l a r g e  mlecu le s .  
chemical methods t h a t  evaluate s i ze ,  shape, charge density,  etc., of vrhde 
mlecu le s .  Nor is it  l i k e l y  t h a t  hununological methods mould de tec t  these  
groups, whose contributions t o  the  t o t a l  immunological proper t ies  o f  an 
antibody 1,ould be in s ign i f i can t  against  the  contributions of f a r  more 
extensive, but b io logica l ly  non-specific, portions of t h e  molecules (Refer- 
ence may.& made t o  r o r t e r  (12) who, i n  h i s  review of t h e  re la t ionships  of 
chemical s t ruc tu re  t o  b io logica l  a c t i v i t y  of proteins,  has  recomaended the  
study of small molecule-protein in t e rac t ions  as a m o s t  p ro f i t ab le  approach 
t o  t h i s  general  problem). 

Another question concerns the  poss ib le  secondary e f f e c t  of excess qyeloma 
pro te ins  in the  blood. I f  they bind e s s e n t i a l  metabolites, they may well  
function as "poisons". The increased binding of calcium may be an example, 
but perhaps the re  are 17lany more such metabolites, presently unsuspected. 
From t h e  standpoint of therapy, it i s  conceivable tht t h e  myeloma pa t ien t  
would be ab le  t o  t o l e r a t e  a defec t ive  pro te in  synthes is  much be t t e r  i f  any 
de le te r ious  e f f e c t s  of t h e  pro te ins  produced were recognized and c o h e r a c t e d .  
The proposed work may g ive  valuable in fo r ra t ion  on t h i s  question. 

Additional po ten t i a l  advantages of the  proposed work can b e  summarized: 

Such groups ivould never be found by physico- 

- 
. 

( a )  hany workers ( 8 )  are present ly  studying t h e  chemical s t ruc tu res  
t h a t  are responsible f o r  t h e  binsing of given ions by l a r g e  molecules. As 
t h e i r  body of information is  extended and confirmed valuable inferences as  
t o  the  groups in any unknown pro te in  molecule may be provided by a simple 
knowledge of ion-binding proper t ies ,  . 

(b) Ion-binding measurements should a s s i s t  i n  evaluating t h e  homogeneity 
of a pro te in  fra'ction. I f  a given f r ac t ion  i s  f u r t h e r  separated i n t o  two 

I l b 4 l b c l  Page 2b 
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apparent subfractions ( a s  by cu t t ing  an e lec t rophore t ie  zone i n t o  halves),  
5 .c .5 $@E@ which s t i l l  show the  same quan t i t a t ive  ion-binding properties,  homo- 
P 2 ~'*e l@$.s  evidenced. -2 (1 -. 

2 ;  - c :- 
~ E - ' h  m c -  : x E c 5 $  o" ~ 5 These same mssurements can be used as a quant i ta t ive  check on 

i d m @ g k ~ i o n .  I f ,  a f t e r  any suspected treatment, t he  binding of a given. ? 2 h$&h&+ecreased by a ce r t a in  amount, denaturation has proceeded by the  same 
5 
o c Y a 2 L  .?cpnEeihF. 

.- t .&?.% + t q a t L  time required f o r  t h i s  p ro jec t ,  
- ~3 E: zo@via&&y extend over an i n d e f i n i t e  period, 
.- c >; 5 >gka&,"s@ould permit the  inves t iga to r s  t o  obta in  s ign i f i can t  experimentdl 
.P 5 ?&BU? 5 
E % 5 5 '3 c j  - ; 
2 = k 

2 E 3.-f &SL-&wDrk been done previously on t h i s  pro jec t  by the  person conducting 
I_. $ f ? & @&son named on Page l)? Yes x No , 
4 - c f - .. ~ > 

$ ta@&e,,3nsofar as t he  groups responsible - for  b h d i n e  the  given ion  a r e  

E E g s o  2 4 %  

(3  9 E .s 2.3 
; f g c  g 2 - s  

The f u l l  work outlined herein could 
The opportunity provided by t h i s  

N 0 LC 

e n o m  t o  i n v i t e  continuing support from any of seve ra l  sources. 

@'@ _ W i f o r n i a  Division does not commit i t s e l f  t o  support beyond one y&r) 

If yes, give below the  s ign i f i can t  results and publications t o  d a t e ,  
possible, enclose t en  (10) copies of per t inent  r ep r in t s  and i f  this i s  a con- 
tin- pro jec t ,  include t en  (10) copies of the  progress report .  

k i n g - t h e  pas t  severa l  years, numerous routine e lec t rophore t ic  pa t te rns  on 
the  plasma and urine of iiiultiple myeloma and o ther  pa t i en t s  have been obtained 
by the  inves t iga tors .  i o r e  per t inent  i s  current pre1Mnary:electrophoresis-  
convection work (using a loaned apparatus); f o r  example, marked pu r i f i ca t ion  
of an "abnormalii gama globulin f r ac t ion  from the  o ther  components of a 
nyeloma plasma has been achieved by a single 22 hour run a t  4" C (Fig. 1) (15 
hours were probably k f ic ien t . )  
has also k e n  em&; however, the  economy f r ac t ion  co l l ec to r  used has not 
s a t i s f a c t o r i l y  met t he  perfonnance spec i f ica t ions  of tPore and S te in  for  
quant i ta t ive  work. 

4. mat per t inent  r e s u l t s  bearing on t h i s  pro jec t  have been obtained by other 
inves t iga tors?  The Bnswer should be complete enough t o  reveal t h e  inves t i -  

. gator ' s  knowledge of t he  l i t e r a t u r e .  
take time t o  look up the  l i t e r a t u r e  but l ist t h e  important publications of 
other investigators.. 

Bence-Jones protein,  commonly occurring in t h e  urine of myeloma pa t i en t s ,  was 
first detected over 100 years ago by i t s  unique thermal behavior; precipitatjrg 
a t  4 5 O  to  5 5 O ,  disso lv ing  a t  1W0, and r ep rec ip i t a t ing  upon cooling. 
molecular weight, 24,000 t o  90,000 ( k ) ,  it can be readi ly  f i l t e r e d  through the  
kidney. i ;hile primarily accumulating in t h e  urine, i t s  presence in p l a s m  has  
been assumed, Although proposed as a degradation product of t h e  higher 
riiolecular weight non-fil terable proteins,  Putnan discounts t h i s  view on t h e  
basis of isotope experiments (13), demonstrating a much more rapid turnover 
of Bence-Jones urinary protein than f o r  rqyeloma plasma protein. 
t h i s  evidence does not p r e c h d e  a l a b i l e  complex i n  t h e  serum between more 
long-lived pro te in  and klence-Jones pro te in  tha t  may be  readi ly  s p l i t  off and 
replaced by other f reshly-synthesized Bence-Jones Protein,  The presence of 
such complexes has been postulated by o thers  t o  explain ce r t a in  observations 

If 

The I.oore and S te in  e lu t ion  chromatography 

Do not expect t h e  Committee members t o  
. 

Of low 

However, 

(UJ5) 
Pages 2b, 2c, and 3 
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t ent .B@nc_e-Jones pro te in  i s  not  a s j g l e  pro te in  individual. 
- T3 a - ;f& seve ra l  va r i e t i e s ,  while d i f f e ren t  pa t i en t s  v i l l  each form addi t iona l  
m - m L  cJ * Izykrwies .  
5 
9 2 3 f $GtFrwal group .  
c " ~ ~ _ o g g ~ z  

A given & may 8 c - & z , -  

This wide d ive r s i ty  has been demonstrated b many proper t ies ;  
$ &f&chedcal:  sedimentation constant, e lec t rophore t ic  mobility, i s o e l e c t r i c  
a "ymt~ molecular uieight; immunological; and cheimcdl, espec ia l ly  var ia t ion  in g . .  - - 

m m c =  258 ?&i@%.he ove ra l l  p i c tu re  i s  one of g rea t  d ivers i ty ,  s i m i l a r i t i e s  have been 
$ ;qw+d&inong a l l  Bence-Jones pro te ins  &died. i iost  notable i s  thecbsence o r  

+ vi 2 4 %v*- &w content of methionine, and an elevated s e r i n e  and threonine content. 
b r k e r s  have confirmed t h i s  information, but t h e  most comprehensive work 

si3 &,.,Dent and Rose (16) who a l s o  suggest, because of these chemical s i i a r -  
@5.ks;to known virus proteins,  t ha t  Bence-Jones i s  t h e  protein-portion of a 
5iri;rjaecausing .- mult ip le  myeloma. 
5 ? -_ ,? 

E ,? 5 
c -  

9 = - -  
-:nc 
3 c = c %geeexperimental approach: 
5 g , -  

I a 3%ejt&vious work on myeloma plasma pro te ins  ~ill be summarized according t o  

. -  . -  - I  
- r  

Physioochemical i,ethods: 
shedlovsky. and LacInnes (17) t h a t  myeloma plasmas can give very bizzare electro- 
phoretic? pa t te rns ,  many other  workers have pursued t h i s  approach, the most 
comprehensive co l l ec t ion  of pa t te rns  being t h a t  of Adams, xl l ing ,  and Lawrence 
(15). These pa t t e rns  r e v e d  a var ie ty  of myelolna proteins,  migrating anywhere 
in the be ta  to gamma region. 
has been f u r t h e r  shown by every physical property studiecb: mobility, isoelec- 
t r i c  point and mobility-pH curves by electrophoresis;  sedimentation constants 
by u l t racent r i fuga t ion ,  and d i f fus ion  constants. ..olecular weights vary . 
between 120,000 t o  200,000 (4). In  general, hoirever, t he  myeloma plasma pro- 
t e i n  of any one pa t i en t  appears more nearly homoEenous than normal gamma 
globulin, suggesting the  presence of feller .mjor cons t i tuents  there in ,  
one bas i s  fo r  t h e  proposal of many t h a t  a given myeloma pro te in  i s  r e a l l y  a 
normal pro te in  produced in unusual excess by t h e  pa t ien t ,  

Kfter t h e  i n i t i a l  demonstration by Longsworth, 

This physical d ive r s i ty  among these  pro te ins  

This i s  

Lmunolop(ica1 Methocis: 
and Jtunkel (18), has shown t h a t  every one of t h e  ten myeloma plasma prote ins  
studied was immunologically d i f f e ren t .  Of pa r t i cu la r  i n t e r e s t  t o  t h e  present 
proposed uork i s  t h e i r  f ind ing  t h a t  a l l  ganma-type myeloma prote ins  were 
re la ted  t o  each other,  all beta-type myeloma pro te ins  were s U a r l y  re la ted ,  
and some gamma-types were r e l a t ed  t o  some beta-types. 
similarities p r e s w b b  confirm the  existence of ce r t a in  common groups within 
these  molecules; such groups are what one would attempt t o  f i n d  by ion-binding.) 
These workers f e l t  that myeloma pro te ins  a r e  most l i k e l y  abnormal. 

The most thorou& work, j u s t  published by S la t e r ,  Ward 

. 
. 

(These relationsh>ps or 

End Group'Dete&.nati6ns: Ritnam (19), using Sanger's methods, has recent ly  
found tha t ,  whereas a spa r t i c  ac id  and glutamic ac id  a r e  t h e  major N-terminal 
groups of norrpal human gemma globulin,  a spa r t i c  ac id  alone o r  ne i ther  acid is 
an end group i n  myelosa g- globulin ( 5  specimens). 
of glutamic ac id  end groups could be an abnormal-property cha rac t e r i s t i c  of 

(i.cFadden and Smith (20), however, found both a spa r t i c  and 
g lu tan ic  ac id  end groups i n  a s ing le  cryoglobulin from myeloma). 

. 

If confirmed, the abserm 

. myeloma proteins.  

Amino Acid Determination: 
.myeloma pldSI& pro te ins  i s  by Gr iso l ia  and &hen (21) who, using s d t  f rac-  
t ionated pro te ins  f r o a  e ight  pat 'ients and iilicrobiological assays, f i n d  

The only publication on amino ac id  ana lys i s  of 
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$ 
4 - - 8 $%+&JS, !ere found. 

$ei%th&'in composition f o r  1 6  amino acids. 
$ ~ & &  globulin. 

&&%&m Kork: The only ion-binding study i s  t h a t  of Rawson and Sunderman 

They f ind  an overa l l  s i i r i l a r i t y  t o  
No s t r ik ing  fea tures ,  as i n  the  case of Bence-Jones 

J 

g z 3 c g 3 - -  0 2  

$;$o>fsund f o r  aFx myeloma pro te ins  a var iab le ,  but usually grea te r ,  C a l C i U m -  
(mg. Ca per gm. prote in)  than f o r  normal proteins.  They s t a t e  
obtained i n  this study are  based upon t h e  assumption t h a t  

l o s e  i t s  bound calcium as a r e s u l t  of p rec ip i t a t ion  (by methahol) 
To our knowledge, no evidence bearing upon this assumption is  
work needs confirmation and extension by more r e l i a b l e  methods 

I- 
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. z & ~ 6 p  'Po:&! Bassett  

Z F p ?  5 $ o ~ @ s  Stat ion,  N.Y. - Deceinber 7, 1897 - U.S. Cit izen 
"f$lrs%&19Q ?o Louise K. Weber - 2 chi ldren.  
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. A  

. L L Z  ,- : - 
A.B. ' June 192C 

Ledical College, I thaca  - kss i s t an t  i n  hatomy 

N.Y. - Jr. Asst, .PhySiCian 
N w  York, 9.Y. - In te rne  

Ambulance Surgeqn; Sr, kss t .  Physician; House Physician 
1927 Lane Hospital, San Francisco, C a l .  '- Xsst. Res. Physicisn' 
1927-28 Strong ;..e;norial :-Iospital, Rochester, K.Y. - Resident Physician 

and Ins t ruc to r  i n  Ledicine 
1928-30 University of Rochester, School of 1-edicine and .Dentistry, 

&Chester, I-.Y. - Ins t ruc tor  i n  . d i c i n e  
19'jQ+1 University of Rochester, School of uedicine and Dentistry,  

Rochester, i6.Y,. - Assis tant  Professor of 4uedicine 
1941-48 University of Hochester, School of i e d i c i n e  and Dentistry,  

xochester, i ,  .Y. - i rssociate  Professor o f ,  Ledicine 
1945-48 University of Rochester, Atomic Energy h o j e c t  - Xead of Section 

on Huxan .-etabolism 

Chief, Research Service 
school of, i .e+cine, University of California  a t  Lds h g e l e s  - 
Clin ica l  Professor of uedicine 

. 1946 , Veterans d x i n i s t r a t i o n  Center, Los Hngeles 25, California  . .  

1948 

Iiembershie & Scholarly Societ ies :  

American ; .edicd Association 
:bd ica l  Society of S t a t e  of Nevr York 
Rochester Academy of hedicine 
kmerican Society f a r  Cl in ica l  Inves t iga t ion  
New York Academy of Sciences 
Cer t i f ied  American Board of In t e rna l  ..edicine 
Rochester Chapter of S i p  f i  
d p h a  Onega Alpha 
Society fo r  Zxperiniental Biology and , .edicine, 

Western Society f o r  C l i n i c a l  Research 
:mnber of t h e  Josiah 'acy Jr. Foundation Conference Group on 

ijlierican Society fo r  the ndvancement of Science 

Southern Cal i fornia  Section 

nletabolic In t e r r e l a t ions ,  134b t o  1953. 

(continued on Page 4a) 
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B.S. Chemistry, Cal i fornia  Inst. of Technology, 1943 
Ph.D. *3io-Organic Chemistry, Plant Physiology, 
California  I n s t i t u t e  of Technolog3r, 1946 

1946 Research Assistant in Biology (Biochemistry) 
Cal i fornia  I n s t i t u t e  of Technology 

1947-48 Research Assoc. in Bacteriology & Parasitology 
(Biochemistry), University of Southern Cal i fornia ,  
Uedical School. 
Biochemist, Research Service, V.A. Center 1548- 

American Chemical Society 
American Association f o r  t h e  Advancement of Science 
American Association of Clinical Chemists 
B o t a n i c a l  Society of America 
“Cer t i f ied  C l in i ca l  Chemist” American Board of  C l i n i c a l  

Chemists (1952) 

‘!iUiam Sprame Adans - 
Born - 
Earr ied t o  

- U.S. Citizen 
i - 3 chi ldren 

Education: 

C o r n d l  University, I thaca,  N.Y. - A.B. Chemistry, 1939 
University of Rochester, School of iiedicine - U.D., 1943 

mployment : 

- 1941-42 University of Rochester, School of bkdicine and Dentistry, Rochester, 
N.Y. - Student F e l l o w  h L i e d i c h  

1944 University of Rochester, School of Abdiche  and Dentistry, and Strong 
Manorial Hospital, Rochester, N.Y. - In te rne  in idcdicins 

1944-45 University of ?Lochester, School of Medicine and Dentistry, Rochester, 
N.Y. - Assistant Resident 5n Idediche. 

1945-46 Active Duty with t h e  lledical Corps of the United S ta tes  Navy, Dublin. 

1946-47 University of Rochester, School of k d i c i n e  and Dentistry, Rochester, 

1947-48 University of Rochester, School of loedicine and Dentistry, Rochester, 

19%)- 

1949- 
19-49 University of California  a t  Los Angela, School of hiadcine, LOS 

194830 Veterans Administration Center Hospital, Las kigeles, C a l i f .  - 

4 

Gec gia. 

N.Y. - Research Fellow in Mediche 

N.Y. - Ins t ruc to r  i n  Kedicine 
K a d m r t h  General Hospital, Veterans Administration, Los Angel-, Calif .  - Attending Physiciar. In t e rna l  drisdicine 
Harbor General Kospital, Torrence, Calif. - Senior Attending Physician 

Angdes, Calif. - Assistant C l in i ca l  Professor of Eiedicine 

Physicf an --Grade. (continued on Page 4b) 
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U n h r s i t y  of C a U o d a  at  t O s  Angela*- Assistant Professor of Lied- 
tc;nlt i n  Residence (Sawtdle) Veterans Administration 
$6 *hns Hospital, Snta Monica, Calif. - Assodate  
@v@rsi ty  of Mifornia  at L a  k g d e 8 ,  School of tuedfcine, h s  
Xn&&as, calif. - h s i a t a n t  Professor of wedicine 

n$y-rsity of California at  Los Angeles, school of a c h e ,  LOS Lz e d s ,  C a l i f .  - Associate Professor of 6aedicLne 
file$e$ans Administration Hospital, San Fernando, Calif. - Consultant in 
intepal  idedicine $&e Lonica Hospital, Santa hnica, C a l i f o r d a  - Consultant in 
rdeena3. Kedicine 
- 0 k  
5 2 s  

L&$holarly Socie t ies  : 

a s s  Honorary Pre-Ledical Society 
8 i . p  Xi, Associate Umber 
U p h a  clnega Alpha 
Western Society for  Cl in ica l  Research 
Los Angeles County w d i c a l  Association 
American Medical Association 
Cal i fornia  s a t e  Society of kedicine 
American Association f o r  the  Advancement of Science 
Cer t i f ied :  

- -  
FL 

American Board of In t e rna l  Mediche - 199 
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RECOADS EEPJES m u  

s may be used, i f  necessary, t o  prbvide f u r t h e r  informatiofi on 
. .  .. . 

support has been.received f o r  this or .  r e l a t e d  p ro jec t s  by t h e  
ing t h e  project ,  or his assoc ia t e s ,  Li years previous to. 

Ti t le  of Project  Amount rhat Period 
h "Study of Plasna Pmte ins  $5,750.OCO July 1, 1951 t o  
om. in Malignant Diseases Using June 30,1952 . the  T i se l iu s  Electrophoresis Apparatus"' 

i b i d  i b i d  7-1-52 t o  6-70::? 

i b i d  i b i d  7-1-53 t o  6-30-54 

That support, if any, is  being received during t h e  current  year?  
(Year during which appl icat ion is f i l e d )  

Source T i t l e  of Project Amount \hat  Period 

The Veterans Administration has and w i l l  continue t o  contr ibute  subs t an t i a l  
.ass is tance i n  c e r t a i n  categories:  
'1. 

2. 

Ample c l i n i c a l  material (from t h e  rdetabolic 'dard and through t h e  
V.A. Center. 
Use of t h e  General laboratory space and f a c i l i t i e s  of t h e  ketabol ic  U n i t ,  
including a cold room (approximately 2000 square feet of laboratory area 
providing t h e  basic  chemical needs of tNs pro jec t ) ,  
Salary of t h e  principal. invest igator  3. 

(continued on Page 5a) 

Vhat support, i f  any, are you expecting t o  run concurrently to t h a t  request& 
herewith, i.e. have you applied t o  another agency f o r  support of t h i s  project 
f o r  t h e  same or overlapping period as you are now applying t o  t h e  American 
Cancer Society, Cal i fornia  Division? Yes No See l . ( e )  

If yes, which agency, how much, what period? 

I f  no, why have you not applied t o  a nat ional  agency? 

>hat requests f o r  f i n a n c i a l  ass is tance on t h i s  or r e l a t ed  p ro jec t s  a r e  now 
pending or are contemplated with other  agencies, publ ic  or private? 

T i t l e  of Project  Agency Amount Vhat Period 

Same as present U.S. Public Health Not y e t  7-1-56 f o r  
S m i c e  establ ished 3 t o  5 years  

I f  you have been refused funds f o r  this project ,  what agency refused and wb?  

Our o r i g i n a l  appl icat ion on t h i s  project  dated 8-1-54, t o  the American Cancer 
Society was r eg re t fu l ly  refused by the  Colnmittee on Growth (by l e t t e r  of 
1-10-55 from D r .  Ray, Executive Secretary),  with t h e  information that itfunds 

(continued on Page 5a) 
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. 
4. Special  equipment a l ready ava i lab le  for use: T i se l iu s  Electrophoresis  Apparatus, 

8 .c 6 &E=@ Lodel, American Instrument Co ...I associated conductivity and photographic 
~ 

QSG&+Q dsce l l aneous  chromatographic equipment and microware; automatic 
G '=, y: Ripet&@I&,machines, 

- - % *.af&r,qqldpment a l ready ava i l ab le  for.iuse if required includes: . Beclanan DU 
2 

- 
z y g $ - $ z z  i 

c 2 E $ ? :  z k 2  .- 0 

i 

:&stFo$@tometer, with photomultiplier, u l t ra -v io le t  and flame attactser.ta, 
'E rC6rjln&$G$versal spectrophotometer, pH meters, microscopes and micro t o  IPBCK, 

, .  g c  - . *  
g ?c$n$r.Uu&s. 

E6c ~ ~ ~ i & t a t f ; o n ,  and ~ r h a p s  some spec ia l  work, i f  needed, from other  s p e c i a l i s t s  
-. y1 g 3 k  tihhis3mter. 

L: .5 , c :: , - - . . g i  .c 2 -  - > 2 
f 2 $ ~ a u ~ ? $ & ?  V.A. i s  now operating on a very t i g h t  budget, it can provide t h i s  
5 rp?je$.n@h very l i t t l e  money from curren t  or fu tu re  fun&, perhaps $300 t o  
5 5 WQ f& &sf equipment, supplies and special serv ices  during the next year. 
- L I ' L  go&-;=; 

0 

- b - Z r F 2  - 
2 0 ?$ilLg3-@kpast year, t h i s  work has received some par t  time ass i s tance  from two 

Since, however, t h e i r  o ther  du t i e s  have had pr io r i ty ,  t h i s  a s s i s -  
The present grant  w i l l  pro- 

3 c  

Cr. &sh@i$i-$n?. ' % a h  'has been on a var iab le  and unre l iab le  basis. 
vide needed full-time ass i s tance  on the  s p e c i f i c  w o r k  described herein. 

BUDGET l . (e )  continued. 

ava i l ab le  represented less than ~ C J $  of t h e  funds requested"; and t h e  expressed hope 
t h a t  we shall be ab le  t o  obtain t h e  support we need from other  sources. 

The present appl ica t ion  has been modified s l i g h t l y  in t he  l i g h t  of subsequent work 
and our fu r the r  thoughts have been out l ined in grea te r  de t a i l .  

Page Sa 
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CARTON NO. 
QQ-I 

I 

Permanent E q u i p e n t  (Itemize) 
Fract ion Collector,  drop counting 

Technicon or equivalent 
~ectrophoresis-convect ion apparatus ( E 4  

Appar. Co., No. EC25 or equivalent)  
( t o  replace present apparatus on loan) 

Refrigerated bath for above 
(E-C Appar. Co., No. EC-6 or equivalent)  

Paper Electrophoresis Apparatus, with powel 
supply. ( E 4  Appar. Co., No. EC-305 or 
eqiui ident)  

Attachment for quant i ta t ive  evaluation of 
paper s t r i p s  (use with Beckman Spectro- 
photometer) 

CATEGORY TOTAL 

Zonswnable Supplies (Itemize) 

Ion-exchange res ins ,  amino acids ,  reagents,  
glassware 

CATEGORY T O W  

Other Expense (Itemize) 
(Travel and overhead not allowed) 

Services:  Ghssblowing, Machine Shop Work 

CATEGOKY TOTAL. 

GR;LND TOTAL 

None 

@+,ooo.oo 

400 00 

Other 

; 200,oo F 8 200.00 

1 
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