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Among the many  eukaryote  cell  pro te ins ,  much attention has  been drawn in recent  y e a r s  to a prote in  with 
mo lecu l a r  weight of 53 ki lodal tons (kD). The r eason  is that this  prote in  (p53) is p r e sen t  in inc reased  amounts  
in var ious  kinds of t r a n s f o r m e d  ce i l s  belonging to different  spec ies :  in spontaneous t e r a t o c a r c i n o m a s  and neo- 
plas t ic  cell l ines induced by chemical  agents,  radiat ion,  and v i r u s e s  [5, 6, 15]. Often it is imposs ib le  to detect  
p53 in the normal  pro to types  of t r a n s f o r m e d  cells .  It  is postulated that p53 takes  pa r t  in the regulat ion of cell  
prol i fera t ion,  although th is  has  not been proved  unambiguously [15]. 

The authors  have found an ac id-so luble  prote in  with mol.  wt. of about 53 kD in pe r iphe ra l  blood leuko- 
cy tes  of p e r s o n s  with Down's  syndrome [2, 3]. It  was  p r e s e n t  in different  quant i t ies  in all  20 pat ients  tested,  
but was v i r tua l ly  not d i scovered  in 12 heal thy blood donors.  

The a im of this  invest igat ion was to de te rmine  the poss ib le  identity of this  prote in  with pro te in  p53 f rom 
mouse  a sc t t e s  ca rc inoma  by compar ing  the i r  e l ec t rophore t i c  mobi l i t ies ,  because  the accu racy  of e l e c t ro -  
phore t ic  de terminat ion of the molecu la r  weight of p ro te ins  is not sufficient alone to identify them. In pa r t i cu -  
lar ,  prote in  p53, assoc ia ted  with cell  t r ans fo rma t ion ,  has  been stated in different  publ icat ions to have an mol.  
wt. of 53 kD [5, 6], 54 kD [8, 12], and 55 kD [10]. This  pape r  also d e s c r i b e s  expe r imen t s  to detect  a prote in  
with e lec t rophore t ic  mobi l i ty  identical  with that of a prote in  in the leukocytes  of pat ients  with Down' s syndrome 
in leukocytes  of pa t ien ts  with leukemia.  To d i scove r  if p ro te in  p53 is involved in cell  pro l i fe ra t ion ,  the prote in  
composi t ion of leukocytes  f rom healthy blood donors,  cul tured in the p r e sence  and absence  of phytohemagglu-  
tintn (PHA), was compared .  

E X P E R I M E N T A L  M E T H O D  

The p r o c e d u r e s  connected with taking venous blood f rom the donors  and patients ,  isolat ing the leukocytes,  
and p repa r ing  spec imens  for  e lec t rophore t tc  ana lys i s  of p ro te ins  in po lyac ry lamide  gel with sodium dodecyl-  
sulfate by L a e m m l i ' s  method, were  desc r ibed  p rev ious ly  [2, 3]. Dens i tomet ry  of the ge ls  a f te r  e l e c t r o p h o r e s i s  
of p ro te ins  of the cell  homogena tes  was c a r r i e d  out on "Gilford" spec t ropho tomete r  at 570 nm. Leukocytes  
were  cultured in healthy human blood p l a s m a  with the addition of 2 volumes  of E a g l e ' s  medium,  and incubated 
at 37~ in Ca r r e l l  f l a sks  (25 ml pe r  flask) for  72 h in the p r e s e n c e  and absence  of PHA {from Difco, USA) in a 
dose of 0.2 ml  pe r  10 ml  of medium {final concentrat ion of PHA 20 /~g/mD. Diploid and te t raploid  s t r a ins  of 
Eh r l i ch ' s  a se i t e s  ca rc inoma  were  obtained f rom the L a b o r a t o r y  of Tumor  s t ra ins ,  All-Union Oncologic Sci- 
entific Center ,  Academy of Medical  Sciences of the USSR. The a sc i t e s  suspension was injected in t raper i tonea l ly  
into noninbred mice  in a dose of 0,5 ml pe r  animal.  Cei ls  in a sc i t e s  fluid taken f rom mice  on the 5th day of 
t umor  growth were  washed in physiological  saline, like leukocytes  [2, 3], and the homogena tes  were  used for  
e lec t rophores [  s. 

EXPERIMENTAL RESULTS 

Dens i tog rams  of gels  a f t e r  e l e c t r o p h o r e s i s  of cell  homogena tes  of E h r l i c h ' s  a sc i t e s  ca r c inoma  (diploid 
and te t raplotd  s t ra ins)  and leukocytes  of a pat ient  with Down's  syndrome are  shown in Fig. 1. It can be seen 
in Fig. 1 that  a prote in  with mol.  wt. of 53 kD, which the w r i t e r s  d i scovered  p rev ious ly  [2, 3] in teukocytes  and 
acid ex t r ac t s  of leukocytes  f rom pat ients  with Down' s syndrome,  has  identical  e lec t rophore t ic  mobil i ty  with a 
prote in  of the same  mo lecu l a r  weight f rom mouse  a sc t t e s  ca r c inoma  ce i l s  known as p53. 
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Fig. 1 Fig. 2 

Fig. 1. Dens i tog rams  of gels  a f te r  e I e c t r o p h o r e s i s  of p ro te ins  f r o m  leukocyte homogena tes  of pa-  
t ient with Down's  syndrome and E h r l i c h ' s  a sc i t e s  tumor  cel ls .  1) P ro te ins  f rom ce l l s  of diploid 
s t ra in  of E h r l i c h ' s  a sc i t e s  tumor ,  2) p ro te ins  of ce l l s  of te t raplo id  s t ra in  of Eh r l i ch ' s  a sc i t e s  tu- 
mor ,  3) p ro te ins  of leukocytes  f rom pat ient  with Down's  syndrome.  Here  and in Figs.  2 and 3, a r -  
row indicates  prote in  with mol.  wt. of 53 kD, detected in pat ients  with Down's syndrome but not in 
heal thy individuals, and p ro te ins  with cor responding  e lec t rophore t ic  mobi l i ty  in mouse  a s c i t e s c e l l s .  

Fig. 2. Dens i tog rams  of gels  a f te r  e l e c t r o p h o r e s i s  of p ro te ins  f rom leukocyte homogenates  of nor -  
real subjec ts  and patients .  1) P ro t e in s  f rom leukocytes  of pat ient  with chronic myelob las t i c  leu- 
kemia ,  2) p ro te ins  f rom leukocytes  of pat ient  with chronic  mye lopreb las t i c  leukemia,  3) p ro te ins  
f rom leukocytes  of pat ient  with Down's  syndrome,  4) p ro te ins  f r o m  leukocytes  of heal thy blood 
donor,  5) m a r k e r  p ro te ins  ( f rom left  to right): ca ta lase  (60 dI~), ovalbum[n (43 kD), aldolase (40 
kD), chymot ryps inogen  A (25 kD). 

It cannot yet  be said that p ro te ins  obtained f rom the different  objects ,  and placed in c l a s s  p53 on the 
bas i s  of the r e su l t s  of e lec t rophore t i c  analys is ,  into which the prote in  f rom leukocyte pat ients  with Down's  
syndrome can be included on that bas i s ,  are  comple te ly  identical. However,  a high degree  of s imi l a r i ty  of 
amino-ac id  composi t ion  and of the peptide maps  of p53 p ro te ins  f rom mouse  neoplast ic  cell  l ines  (methyl-  
cholanthrene- induced  asc i t e s  t umor  and m a m m a r y  gland carc inoma)  and f rom lymphoblastoid human cell  
line (Burk i t t ' s  lymphoma) has  been found [6]. 

It is poss ib le  that  there  ex i s t s  a nonhistone prote in  p53 with high evolut ionary conse rva t i sm,  and which, 
like his tones ,  p e r f o r m s  the same function in all ce l l s  r e g a r d l e s s  of the i r  spec ies  and t i s sue  of origin.  This 
function m a y  be assoc ia ted  e i ther  with cell  t r ans format ion ,  o r  with intensive prol i fera t ion ,  o r  with the c r e a -  
tion of a p r e l i m i n a r y  situation for  one or  both of these two p r o c e s s e s  to take p lace  if, for  example ,  p53 pos -  
s e s s e s  pro te in  k inase  act ivi ty  [6]. The d i scove ry  of prote in  p53 in pe r iphe ra l  blood [eukocytes of pa t ien ts  
with var ious  d i s e a s e s  accompanied  by changes in p ro l i f e ra t ive  act ivi ty  of ce l l s  concerned in leukocytopoiesis ,  
is t he re fo re  interest ing.  

It will be c l ea r  f rom Fig. 2 that  pro te in  p53 is p r e sen t  in leukocyte homogenates  f rom pat ients  with 
chronic  myelob las t i c  and chronic myeIopreb la s t i c  leukemia.  The appearance  of prote in  p53 in the pat ients  
studied (three pa t ien ts  with each type of myeloid leukemia)  can be asc r ibed  to t r ans fo rma t ion  Of ce l l s  of the 
myeloid  se r i e s .  Another  poss ibi l i ty ,  however ,  is that the appearance  of p53 is connected with t rans i t ion of a 
ce r t a in  leukocyte population f rom the G O phase into the G 1 phase  or  the S phase,  for  the level  of 3H-thymidine 
label ing of ce l l s  of the myele id  s e r i e s  in the pe r iphe ra l  blood of pa t ients  with chronic  myeloid  leukemia  some-  
t imes  r eaches  30%, although the ce l l s  v i r tua l ly  never  undergo mi tos i s ,  and the number  of ce l l s  fo rming  col-  
onies  in vi t ro (i.e.,  capable  of pro l i fe ra t ing)  p r e s e n t  in the blood is 50-100 t imes  g r e a t e r  than normal ly  [1]. 

Inc reased  incorpora t ion  of 3H-thymidine by leukocytes  of pa t ients  with Down's syndrome can be ex-  
plained by the p r e s e n c e  of a population of i m ma tu re  leukocytes  ac t ive ly  synthesizing DNA [4] in the pe r iphe ra l  
blood of these  pat ients ,  and this  also can explain the p r e s e n c e  of prote in  p53 in the teukocytes  of these  pat ients .  
The poss ib i l i ty  cannot be ruled out that a d is turbance  leading to the appearance  of p53 in the leukocytes  of 
pa t ien ts  with Down' s syndrome is a p r e l i m i n a r y  condition de te rmin ing  the tenfold inc rease  in the f requency of 
t r ans ien t  leukemoid reac t ions  in these  pat ients  [11]. Evidence has  been obtained to suggest  that  the mye lo -  
p ro l i f e r a t ive  reac t ion  in pa t ien ts  with Down's  syndrome is connected with t r ans fo rma t ion  of a ce r t a in  leuko- 
cyte population [7]. Since leukemoid reac t ions  in these  pa t ien ts  may  be not only mye lopro l i f e ra t ive  ia c h a r a c -  
ter ,  but also lymphopro l i fe ra t ive  [11], the quest ion of what type of leukocytes  undergo t r an s fo rma t ion  in a con- 
c re t e  pat ient  r e q u i r e s  individual ana lys is .  
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Fig .  3. Dens i tog rams  of gels  a f ter  e lec t ropho-  
r e s i s  of p ro te ins  f rom leukocyte homogenates  
of pat ient  with Down's syndrome and of healthy 
blood donor, cul tured in the p re sence  and ab- 
sence of PHA. 1, 2) Leukocyte  p ro te ins  f rom 
two blood donors  a f te r  cul ture  for  72 h with PHA, 
3) leukocyte p ro te ins  of pat ient  with Down's  syn- 
d rome,  4) leukocyte p ro te ins  f rom healthy blood 
donors,  5) m a r k e r  p ro te ins  ( f rom left to right): 
albumin (67 kD), ca ta lase ,  ovalbumin, aldolase,  
chymotryps inogen  A, cy tochrome C (12.4 kD). 

F igure  3 shows that prote in  p53 appeared  in the leukocytes  of two healthy donors  a f te r  cul ture  for  72 h 
in the p re sence  of PHA. This  can be linked with a switch to p ro l i fe ra t ion  of T lymphocyte s, for  PHA is a spe-  
cific mitogen for  them [14]. Pro te in  p53 has  been found in lymphocytes  f rom the mouse  spleen cultured with 
concanavalin A [9], which also induces T lymphocyte  p ro l i fe ra t ion  [14]. After  cul ture of lymphocytes  f rom 
mouse  spleen with a l ipopolysacchar ide  that  s t imula tes  B lymphocytes ,  a prote in  with mol.  wt. of 54 kD was 
found in the i r  chromat in  [13]. A prote in  with mol.  wt. of 55 kD has  been found in a cell  cul ture f rom a 12-14- 
day mouse  embryo  [10]. It  was  absent  in ce l l s  of a 16-day embryo ,  and its peptide map  was s i m i l a r  to that of 
pro te in  p53 f rom ce l l s  t r a n s f o r m e d  by v i rus  SV 40. 

P ro te ins  of the p53 family,  appear ing  in tumor  cei ls ,  and found in embryonic  ce l l s  and af ter  s t imulat ion 
of p ro l i fe ra t ion  of lymphocytes ,  have been d i scovered  in human [eukocytes  s t imulated by PHA and in pe r iphe ra l  
blood leukocytes  of pa t ien ts  with d i s e a s e s  (Down's syndrome,  myeloid  leukemias)  accompanied by the appea r -  
ance of cei ls  capable  of act ively  synthesizing DNA in the blood s t r eam.  P ro te ins  of the p53 c l a s s  in human 
leukocytes  can se rve  as  m a r k e r s  of pathological  p r o c e s s e s  leading to the appearance  of imma tu re  or  t r a n s -  
fo rmed  leukocytes ,  p ro l i fe ra t ing  or  s imply  synthesizing DNA in the course  of repl icat ion of the genome as a 
whole or  amplif icat ion of a r e s t r i c t e d  pa r t  of it, poss ib ly  containing the gene coding p ro te inp53 ,  in the blood 
s t r eam.  These  leukocytes  may  cons i s t  of populat ions of va r ious  leukopoietic ce l l s  and may  have different  
kinds of concomitant  d i s tu rbances  manifes ted ,  for  example ,  as  a much reduced life span of the leukocytes  in 
Down's syndrome [4], but a many  t imes  increased  life span of the leukocytes  in chronic  myeloid l eukemias  [1]. 

The authors  a re  g ra t e fu l  to V. N. Gr igo r ' ev ,  Head of the L a b o r a t o r y  of Hematology,  Republican Hospital ,  
Kazan ' ,  for  diagnosis  of the leukemias ,  and also to Academician of the Academy of Medical Sciences of the 
USSR T. T. B e r e z o v  for  d iscuss ing  the r e su l t s  of the investigation.  
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