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The at tached information has been prepared by Group Ti-4 s t a f f  in response t o  
your request of 14 August related t o  the memorandum subject .  The areas of 
p o t e n t i a l  co l l abora t ion  a re  general  r a t h e r  than s p e c i f i c  because of t h e  dif-  
f i c u l t y  i n  a n t i c i p a t i n g  j u s t  how e f f i c i e n t l y  such co l l abora t ive  work could 
be implenrnted i n  terms of staff and current  program r e s p o n s i b i l i t i e s .  How- 
ever,  t he  at tached information should give you much of the material you 
requested. 

Ye have not included in fo rna t ion  under the budget catcpory, as ut consider 
t h e  proposed areas of research t o  be,  i n  general, parts of ongoing programs 
t h a t  might provide very general  points  of common i n t e r e s t  for col laborat ive 
work with the Cancer Research and Treatnent Center. 

We look foraard t o  t he  p o s s i b i l i t y  of col laborat ive research p r o j e c t s  and t o  
the f u t u r e  6uccess of the Cancer Research and Treatment Center. 

C. R. Richmond 
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BIOPHYSICS 

M m  

To apply t h e  unique instrumentat ion capab i l i t y  developed at the Los 

Alamos S c i e n t i f i c  Laboratory t o  problems of detec t ion ,  i den t i f i ca t ion ,  and 

Asolation i n  tumor model systems and human neoplasms. 

Research Plan 

l4annnallan c e l l s  posserr  numerous physical  p roper t ies  which can be exploi ted I 

to  permit rapid c l a s s i f i c a t i o n  on the  bas i s  of parameters such a8 s i z e ,  genome 

content ,  nuclear-to-cytoplasmic r a t i o ,  and sur face  receptor  s p e c i f i c i t y .  Instru-  I 
I 

mentation developed and ava i l ab le  at the  LASL is capable 

(1) Conductimetric es t imat ion of c e l l  volume using 

physical  separa t ion  of se lec ted  c e l l  sizes from a volurne 
I 

of t h e  following: 

v i ab le  material and 

d is tr f i u t  ion. 

I (2) Measurement of the genome content of ind iv idua l  cells s t a ined  by 

fluorescent-Feulgen reac t ions  ( ac r i f l av ine ,  auramine-0) o r  i n t e r c a l a t i o n  

(ethidium bromide) at  high rpeed i n  a laminar flow fluorescence de tec t ion  

4 system, flow microfluoronetry (F'MF). 

10 ind iv idua l  measurements i n  minutes and w i l l  perform absolu te  genome 

measurements and convenient l i fe -cyc le  ana lys i s  with proper d a t a  processing. 

t 

The system i s  capable of making 10 t o  
5 

(3) ESeaaurement of sur face  s t a i n i n g  proper t ies  dependent on cel l -surface 

receptors  for  f luorescent  ant igens and p lan t  l e c t i n s  by FMF techniques at  high 

speed. 

(4) Estimation of nuclcar-to-cytoplasmic r a t i o s  and var ia t ions  i n  cyto- 

plasmic inc lus ions  by l i g h t  s c a t  t c r ing  techniques. 

( 5 )  Multiparameter physical  separat ion of c e l l s  possessing aber ran t  

- 1- COPIED FOR 
HSPt 00133065.002 



1 ,  . u .  . I  

\ 

enopr content, nuclear-to-cytoplasmic ra t io ,  or absolute v o l m  capable, for 

example, of automated screening of vaginal and bronchial ex fo l ia t ive  cytology 

specimens. 

Si gnl f I c an ce 

Within the framework of spec i f i c  rercarch plans,  this instrumentation 

provides unprecedented statistical precision and convenience and penults the 

Investigator t o  contemplate experiments heretofore not feasible technical ly .  

Use of this instrumentation for  routine screening and diagnosis i n  the con- 

text  of application i n  a Cancer Research and Treatmnt Center is unique. 
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BIOCHEMISTRY 

If 

-- 
I 

To examine d e t a i l s  of t h e  r egu la t ion  of t r a n s l a t i o n  in normal and malig- I 

nant cells. 

Research Plan 

Over the pas t  eevetol  yea r s ,  cel l -analysis  s y s t e m  developed at t he  LASL I 

permit extensive cha rac t e r i za t ion  of &he nucleic  acid and bas i c  p ro te in  species  

i n  synchrodzed populations.  

now s u f f i c i e n t l y  w e l l  known t o  permit comparative studies of normal and t rans-  

. 

Details of bicsynthesis  and modification are 

I formed c e l l s  i n  cu l tu re .  Extension of these s tud ie s  is p o t e n t i a l l y  use fu l  f o r  I 
I 

evaluat ing e f f e c t s  of chemotherapeutic agents and r ad ia t ion  on biosynthesis  and 

cell-cycle t raverse .  

e f f e c t  of r a d i a t i o n  on i n i t i a t i o n  and continuation of DSA r e p l i c a t i o n ,  t r ans l a -  

Spec i f i c  e x p e r i a n t s  a r e  designed t o  t e s t  t h e  d i f f e r e n t i a l  

t i o n  ra te ,  and h i s tone  biosynthesin and e f f e c t s  of chemotherapeutic agents 

primarily OD cell-cycle progression as a model f o r  p red ic t ing  t h e  e f f i cacy  of 

s p e c i f i c  agents i n  the  treatment of human neoplasms. 

Si g n i  f i  can ce 

These s t u d i e s  represent  extension of a productive ongoing program i n  tumor 

ce l l  biology. For example, we have shown t h a t ,  once DNA synthesis  is i n i t i a t e d ,  

r ad ia t ion  does not i n t e r f e r e  with i t s  completion and t h a t  H-thymidine incor- 

porat ion is an inaccurate  measure of DNA syn the t i c  rate following i r r a d i a t i o n  

because of pool e f f e c t s .  

cycle e f f e c t s  using the a r g m c n t  t h a t  c e l l s  have periods of enhanced s e n s i t i v i t y  

Contemporary chemotherapy places  great emphasis on c e l l -  
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which are cell-cycle-dependent. 

mine the effecte of new agents on cycle progression, and clinical applications 

are being designed on the basis of t h i s  information. 

ThcBe studies are specifically designed t o  deter- 
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RADIATION BIOLOGY 

1 

-- 
4 

I 
11 I 

To explore problems i n  radiobiology and radiotherapy r e l a t e d  t o  the rel- 

a t i v e  b i o l o g i c a l  e f f ec t iveness  (ME) and carcinogenesis r e s u l t i n g  from high 

LET r ad ia t ions .  

Research Plan 

The idea  t h a t  high LET radiaclons occupy an advantageous p o s i t i o n  i n  treat- 

nrent of human neoplasms cu r ren t ly  i s  being i nves t iga t ed  i n  a series of rxper- 

iments preceding a c l i n i c a l  t r i a l  of the  the rapeu t i c  e f f i cacy  of negative TI 

mesons. 

cated t o  defy prec i se  p red ic t ion  of t h e i r  b io log ica l  e f f e c t s  in complex s y s t e m  

(neoplasms i n  man). 

cells  i n  c u l t u r e  exposed t o  high LET r ad ia t ions  (238Pu, 239Pu, and alpha par- 

t i c l e s )  and l o w  LET r ad ia t ions  (250 KW x-rays)) t o  cha rac t e r i ze  (1) e f f e c t s  on 

cell-cycle times; (2) s u r v i v a l ;  (3) i n i t i a t i o n  and continuation of genome rep- 

l i c a t i o n ;  and (4) e f f e c t s  on immediate and protracted genome s t a b i l i t y  in 

survivors  by e x a d n a t i o n  of trypsin-induced Giemsa banding in metaphase chromo- 

tiome~. 

which is q u a l i f i e d  t o  f a b r i c e t e  and handle plutonium alpha sources. 

However, t h e  I n t e r a c t i o n s  of negative n mesons are s u f f i c i e n t l y  compli- 

Therefore, w e  propose t o  i n v e s t i g a t e  model systcms [ i . e . ,  

These s t u d i e s  will employ current ly  used methodology in a laboratory 

An ongoing program is d i rec t ed  taward descr ipt ion of cy to log ica l  events 

occurring i n  the lungs of hamsters containing mult iple  plutonium point  sources 

of varying r a d i a t i o n  I n t e n s i t y .  

imental  conditions o f f e r s  t h e  opportunity t o  inves t iga t e  a n c i l l a r y  questions 

concerning malignant transformation i n  organized systems. The most generally 

accept.ed contention is t h a t  primary neoplasia I s  the  result of transformation 

The development of neoplasm6 under these exper- 
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of a s i n g l e  cell  in a population which c o n s i s t s  of cells in cycle,  in Go, and 

i n  which a series of rPetaplastic a l t e r a t i o n s  suggests t h a t  a significant propor- 

t i o n  is dead or dying and i n  which imnuno-competence i s  e i t h e r  temporarily or  

permanently a l t e r e d .  

v i a b i l i t y  of t he  geometric population a t  risk are known, inanuno-supprersed ani- 

mals w i l l  be exposed t o  a known lung burden of plutonium p a r t i c l e s ,  and t h e  

frequency and h i s t o l o g i c  type of induced neoplasms w i l l  be evaluated. 

Under conditions where t h e  cel l -cycle  parameters and 

SI gn i f i can c e 

Contemporary opinion concerning the the rapeu t i c  ef f lcacy of high LET radia- 

t i o n  is guardedly op t imis t i c ,  bu t  t he  opinion is based l a r g e l y  on empirical 

observations which provide l i t t l e  information on b a s i c  c e l l u l a r  responses c r u c i a l  

f o r  optimizing treatment schedules, assessing la te  e f f e c t s ,  genet ic  e f f e c t s ,  or 

mechanisms of act ion.  

ongolng and productive program w i l l  be expanded. 

Research and Treatnent  Center n igh t  be m u t u a l l y  bene f i c i a l .  

These  experiments i nd ica t e  the  d i r e c t i o n  i n  which an 

Collaboration with the Cancer 
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IV 

IMMUNOLOGY 

-- 

To lnves igat 

ing lymphocytes. 

Research Plan 

E 11-surface p rope r t i e s  of cul tured material and c i r c u l a t -  

Cell-surface p rope r t i e s  of cul tured material and c i r c u l a t i n g  lymphocytes 

In vivo ind ico te  t h a t  they have nany macromolecular specie6 i n  common, and com- 

pa ra t ive  inves t iga t ions  of binding of s p e c i f i c  f luorescent  antigens and fluores- 

cent  conjugated p l an t  lectins (concanavalin A, wheat germ, etc.) will be 

approached as an appropriate  q u a n t i t a t i v e  model f o r  cha rac t e r i za t ion  of cell- 

su r face  receptor  sites. 

ing  of cycling ma te r i a l  where both the  cycle phase d i s t r i b u t i o n  and su r face  

s t a i n i n g  i n t e n s i t y  are quantl  t a t i v e l y  monitored by flow microfluorornetry tech- 

niques. 

-- 

The experiments involve d i s t r i b u t i o n  and su r face  stain- 
' 

According t o  Dr. L. Hempelaann of the University of Rochester, an excessive 

frequency of auto-immune diseases  is appearing la te  i n  t h e  l i f e t i m e  of p a t i e n t s  

i r r a d i a t e d  as ch i ld ren  in t he  treatment of "thymic hypertrophy." 

as w e l l  a8 pa t i en t8  t r e a t e d  f o r  b reas t  cancer,  show a high preponderance of B 

lymphocytes as judged by t h e i r  agglut inat ion response t o  sheep red cells and PHA 

s t imu la t ion  i n  cu l tu re .  

t i o n  and k i n e t i c  behavior which can be approached experimentally by d i s t ingu i sh ing  

between T and B lymphocytes employing f luorescent  flow techniques. 

lymphocyte d i s t r i b u t i o n s  w i l l  be obtained following both experimental and 

These p a t i e n t s ,  

D r .  G. B e l l  (LASL) has proposed a model f o r  t he  p ro l l f e ra -  

The T and B 
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therapeut ic  radiation, i n  an attempt t o  extend understanding of post-radiation 

irmauro-competence. 

Sign i f  i cance 

These s t u d i e s  o f f e r  t he  p o s s i b i l i t y  of p lac ing  inves t iga t ion  of cell- 

nurface proper t ies  and inmuno-competence on a t r u l y  q u a n t i t a t i v e  basis .  

i n g  k i n e t i c s  measu reea t s  permit a detailed understanding of t h e  in t e rac t ions  

of cel l -surface receptors  with a var i e ty  of agents  (i .e., topography, ontogeny, 

innnuno-paralysis , etc.) . 
combine s t rong  t h e o r e t i c a l  capab i l i t y  wi th  unique experimental me thodology . 

Bind- 

The s tud ie s  are par t i cu la r ly  attractive because they 
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CYTOGENETICS 

V 

-i 
I 

The app l i ca t ion  of newly developed techniques f o r  morphological and bio- 

I chemical monitoring of t h e  genome i n  mamialien cells t o  f a c i l i t a t e  desc r ip t ion  

of normal and malignant populations. 

Research Plan 

The Biomedical Research Group has shown t h a t  high heteroploid c e l l s  i n  eul- 

t u r e  exhibit a g r e a t e r  degree o f  constancy of DNA content than would be expected 

on t h e  b a s i s  of v a r i a b i l i t y  in chromosome number. 

implies a high degree of genet ic  homogeneity in tumor ce l l  l i n e s ,  has  been con- 

finned by a modified Giemsa banding technique which c l e a r l y  shows t h a t ,  d e s p i t e  

extensive rearrangement, the euploid genome has  been almost quan t i t a t ive ly  

r e t a ined  during t h e  t r a n s i t i o n  from euploidy t o  aneuploidy. Furthermore, these 

observations r u l e  out nondisjunction as a mechanism f o r  hc t e rop lo id l za t ion  and 

This obrervation, which 

1 

strongly suggest acqu i s i t i on  of excess genome as e n t i r e  haploid sets; the  f i r s t  

r t e p  is almost c e r t a i n l y  a cy tok ine t i c  defect .  We propose t o  extend these 

s t u d i e s  t o  t h e  follawing b a s i c  areas of inquiry: (1) t o  determine t h e  ex ten t  

of karyotypic rearrangement i n  es tabl ished human tumor l ines  and a l a r g e  number 

of primary human tumors, and (2) t o  f u r t h e r  character ize  t h e  regulatory con- 

s t r a i n t s  on transformed c e l l s .  

appears t o  be e s s e n t i a l  bot11 i n  amount and organization. 

Preservation of t he  template-active genome 

Signif icance 

The modified Giemsa banding technique I s  highly reproducible,  rapid,  
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simple, and adaptable  t o  automation. 

bas i c  problems in tumor biology but  also t o  rou t ine  examination of huaan mate- 

r ia l  which can be cul tured.  

homogeneity h a s  been demonstrated, and it o f f e r s  much g r e a t e r  r e n s i t l v i t y  and 

resolutfon f o r  de tec t ion  of rearrangements in the  genome of tumor c e l l a  than 

do conventional techniques.  New Mexico has one of only t v o  tumor r e g i s t r i e s  

i n  the na t ion  which e f f e c t i v e l y  monitors a l l  p resent ing  cancer cases in t he  

s ta te 's  population. 

of accura te ly  diagnosed p a t i e n t s  t o  determine vhethcr  d iagnos t ica l ly  usefu l  

Information can be obtained and a t  t he  8- time provide material f o r  t e s t i n g  

t h e  genera l i ty  of notions concerning the  relative homogeneity of s p e c i f i c  t m o r  

types wi th in  the population. 

Therefore, i t  is appl icable  not only t o  

The u t i l i t y  of t h e  method in . sacssfng genetic 

Thus, i t  provides the opportunity t o  8creen large numbers 
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