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AMINO  ACID  COMPOSITION,  METHOD  FOR  PRODUCTION  THEREOF  AND  MEDICAL  COMPOSITION 
CONTAINING  SAID  AMINO  ACID  COMPOSITION  AND  THE  USE  THEREOF 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  novel  amino 
acid  composition  and  a  method  for  producing  the 
same  via  genetic  recombination  technique,  as  well 
as  a  medical  composition  comprising  the  amino 
acid  composition  as  the  effective  component  and 
the  use  thereof. 

It  is  hitherto  known  that  lymphocytes  produce 
lymphokines  having  cytotoxic  activity  and  there  are 
a  large  number  of  reports  on  substances  having 
cytotoxic  activity.  However,  very  few  substances  of 
high  purity  have  actually  been  determined  on  their 
physical  and  chemical  properties.  Most  of  those 
which  have  been  determined  were  determined  on 
physical  and  chemical  properties  or  biological  ac- 
tivities  in  such  a  state  that  many  kinds  of  con- 
taminants  were  present  in  large  quantities. 

SUMMARY  OF  THE  INVENTION 

As  a  result  of  extensive  investigations  with  an 
attempt  to  produce  an  anti-tumor  substance  pro- 
duced  by  human  tissue  cells  as  a  single  substance 
in  view  of  the  foregoing  actual  situation,  the  present 
inventors  have  come  to  provide  a  novel  amino  acid 
composition  which  was  hitherto  unknown. 

Another  object  of  the  present  invention  is  to 
provide  a  method  for  producing  the  aforesaid  novel 
amino  acid  composition  using  human  lymphatic 
ceils  via  genetic  recombination  techniques. 

A  further  object  of  the  present  invention  is  to 
provide  a  medical  composition  comprising  as  an 
effective  ingredient  the  aforesaid  novel  amino  acid 
composition. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  shows  the  restriction  map  of  plasmid 
pM  301  obtained  in  Example  1  (V).  Figure  2  shows 
that  primary  structure  (DNA  sequence)  of  plasmid 
pM  301  obtained  in  Example  1  (V).  Figures  3  and  4 
respectively  show  the  construction  map  and  results 
of  electrophoresis  of  the  novel  amino  acid  com- 
position  of  the  present  invention  obtained  in  Exam- 
ple  2.  Figure  5,  Figures  6  and  7  and  Figure  8  show 
the  construction  maps  of  pM  315  of  Example  3,  pM 
389  of  Example  4  and  pM  390  of  Example  5, 
respectively. 

DETAILED  DESCRIPTION  OF  PREFERRED  EM- 
BODIMENTS 

The  present  invention  attains  the  foregoing  and 
5  other  objects  and  relates  to  the  novel  amino  acid 

composition,  and  its  production  and  use. 
The  amino  acid  composition  of  the  present 

invention  is  characterized  by  its  amino  acid  se- 
quence  and  characteristic  properties.  Namely,  the 

70  amino  acid  sequence  is  as  described  below: 

H-GIn  Ala  Val  Arg  Ser  Ser  Ser  Arg  Thr  Pro  Ser  Asp 
Lys  Pro  Val  Ala  His  Val  Val  Ala  Asn  Pro  Gin  Ala 
Glu  Gly  Gin  Leu  Gin  Trp  Leu  Asn  Arg  Arg  Ala  Asn 

75  Ala  Leu  Leu  Ala  Asn  Gly  Val  Glu  Leu  Arg  Asp  Asn 
Gin  Leu  Val  Val  Pro  Ser  Glu  Gly  Leu  Tyr'  Leu  lie 
Tyr  Ser  Gin  Val  Leu  Phe  Lys  Gly  Gin  Gly  Cys  Pro 
Ser  Thr  His  Val  Leu  Leu  Thr  His  Thr  He  Ser  Arg  He 
Ala  Val  Ser  Tyr  Gin  Thr  Lys  Val  Asn  Leu  Leu  Ser 

20  Ala  He  Lys  Ser  Pro  Cys  Gin  Arg  Glu  Thr  Pro  Glu 
Gly  Ala  Glu  Ala  Lys  Pro  Trp  Tyr  Glu  Pro  He  Tyr 
Leu  Gly  Gly  Val  Phe  Gin  Leu  Glu  Lys  Gly  Asp  Arg 
Leu  Ser  Ala  Glu  He  Asn  Arg  Pro  Asp  Tyr  Leu  Asp 
Phe  Ala  Glu  Ser  Gly  Gin  Val  Tyr  Phe  Gly  lie  He  Ala 

25  Leu-OH 
The  typical  properties  of  the  amino  acid  com- 

position  are  as  follows: 
(a)  The  molecuar  weight  is  in  the  range  of 

16,000  to  20,000  daltons  when  determined  accord- 
30  ing  to  SDS-polyacryl-amide  gel  electrophoresis  and 

in  the  range  of  30,000  to  45,000  daltons  when 
determined  by  gel  filtration. 

(b)  It  has  a  cytotoxic  activity  against  L929 
cells  jn  vitro  and  has  a  specific  activity  of  0.5  x  10' 

35  to  3  x  10'  units/mg  protein. 
The  amino  acid  composition  of  the  present 

invention  comprising  the  above  described  amino 
acid  sequence  is  a  substantially  single  novel  sub- 
stance  and  is  particularly  useful  for  medicament  as 

40  later  described. 
Further,  the  method  for  producing  the  aforesaid 

amino  acid  composition  of  the  present  invention  is 
characterized  by  isolating  the  cytoplasmic  RNA 
from  a  human  lymphatic  cell,  isolating  the  mRNA 

45  from  the  cytoplasmic  RNA,  producing  a  single- 
stranded  complementary  DNA  (cDNA)  using  the 
mRNA  as  a  template,  then  producing  a  double- 
stranded  cDNA  with  the  single-stranded  cDNA,  in- 
serting  the  double-stranded  cDNA  into  a  plasmid 

so  vector,  transforming  a  bacterial  cell  with  the  cDNA 
vector  wherein  the  double-stranded  cDNA  has 
been  inserted  isolating  the  plasmid  DNA  from  the 
cDNA  clone  that  is  positive  to  the  probe,  determin- 
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ing  ine  uinm  sequence  ot  ine  piasmia  una,  insert- 
ing  the  DNA  into  an  appropriate  expression  vector, 
transforming  an  appropriate  host  cell  with  the  ex- 
pression  vector  and  then  culturing  the  host  cell. 

When  it  is  desirable  that  the  obtained  amino 
acid  composition  be  a  substantially  single  sub- 
stance,  the  production  method  may  contain  the 
steps  of  isolating  the  amino  acid  composition  from 
the  culture  of  the  host  cell  and  purifying  the  com- 
position.  The  aforesaid  amino  acid  composition  of 
the  present  invention  is  useful  as  a  medical  com- 
position  for  treating  human  tumors  since  said  ami- 
no  acid  composition  has  the  above-described  prop- 
erties  and  shows  remarkable  anti-tumor  activity 
against  various  kinds  of  tumor  cells  as  later  de- 
scribed. 

The  following  will  explain  the  present  invention 
and  its  effects  in  detail.  The  abbreviations  used  in 
this  specification  are  based  on  conventional  abbre- 
viations  in  the  art,  some  examples  of  which  are 
shown  below.  In  case  that  optical  isomers  can  be 
present  with  respect  to  amino  acid,  etc.,  they  are  in 
the  L-form  unless  otherwise  indicated. 

DNA  deoxyribonucleic  acid 

RNA  :ribonucleic  acid 

A  radenine 

T  thymine 

3  .-guanine 

C  :cytosine 

jATP  :deoxyadenosine  triphosphate 

dTTP  :deoxythymidine  triphosphate 

JGTP  :deoxyguanosine  triphosphate 

dCTP  :deoxycytidine  triphosphate 

VTP  adenosine  triphosphate 

EDTA  :ethylenediaminetetraacetate 

3DS  :sodium  dodecylsulfate 

Ma  :alanine 

\rg  :arginine 

\sn  rasparagine 

\sp  :aspartic  acid 

Cys  :cystein 

Gin  .glutamine 

5  Glu  glutamic  acid 

Gly  :glycine 

His  rhistidine 
10 

He  risoleucine 

Leu  :leucine 

75  Lys  :lysine 

Met  :methionine 

Phe  phenylalanine 

Pro  :proline 

Ser  :serine 

25  Thr  threonine 

Trp  tryptophane 

Tyr  :tyrosine 
30 

Val  :Valine 
The  numerals  with  parentheses  for  descriptions 

on  known  methods,  etc.,  as  used  in  the  specifica- 
tion  refer  to  publications  corresponding  to  the  nu- 

!5  merals  described  at  the  end  of  the  specification. 
The  DNA  coding  for  the  aforesaid  amino  acid 

composition  of  the  present  invention  contains,  e.g., 
the  following  base  sequence: 

o  CAG  GCA  GTC  AGA  TCA  TCT  TCT  CGA  ACC 
CCG  AGT  GAC  AAG  CCT  GTA  GCC  CAT  GTT 
GTA  GCA  AAC  CCT  CAA  GCT  GAG  GGG  CAG 
CTC  CAG  TGG  CTG  AAC  CGC  CGG  GCC  AAT 
GCC  CTC  CTG  GCC  AAT  GGC  GTG  GAG  CTG 

5  AGA  GAT  AAC  CAG  CTG  GTG  GTG  CCA  TCA 
GAG  GGC  CTG  TAC  CTC  ATC  TAC  TCC  CAG 
GTC  CTC  TTC  AAG  GGC  CAA  GGC  TGC  CCC 
TCC  ACC  CAT  GTG  CTC  CTC  ACC  CAC  ACC 
ATC  AGC  CGC  ATC  GCC  GTC  TCC  TAC  CAG 

0  ACC  AAG  GTC  AAC  CTC  CTC  TCT  GCC  ATC 
AAG  AGC  CCC  TGC  CAG  AGG  GAG  ACC  CCA 
GAG  GGG  GCT  GAG  GCC  AAG  CCC  TGG  TAT 
GAG  CCC  ATC  TAT  CAG  GGA  GGG  GTC  TTC 
CAG  CTG  GAG  AAG  GGT  GAC  CGA  CTC  AGC 

5  GCT  GAG  ATC  AAT  CGG  CCC  GAC  TAT  CTC 
GAC  TTT  GCC  GAG  TCT  GGG  CAG  GTC  TAC 
TT  GGG  ATC  ATT  GCC  CTG  TGA 
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And  the  foregoing  DNA  may  also  contain  ATG 
or  the  following  base  sequence,  at  the  5'-terminal 
end  thereof: 

ATG  AGC  ACT  GAA  AGC  ATG  ATC  CGG  GAC 
GTG  GAG  CTC  GCC  GAG  GAG  GCG  CTC  CCC 
AAG  AAG  ACA  GGG  GGG  CCC  CAG  GGC  TCC 
AGG  CGG  TGC  TTG  TTC  CTC  AGC  CTC  TTC 
TCC  TTC  CTG  ATC  GTG  GCA  GGC  GCC  ACC 
ACG  CTC  TTC  TGC  CTG  CTG  CAC  TTT  GGA 
GTG  ATC  GGC  CCC  CAG  AGG  GAA  GAG  TTC 
CCC  AGG  GAC  CTC  TCT  CTA  ATC  AGC  CCT 
CTG  GCC 

Isolation  of  mRNA 

To  produce  the  aforesaid  mRNA  according  to 
the  method  of  the  present  invention,  any  cells  can 
be  used  as  far  as  they  are  those  which  are  capable 
of  producing  the  desired  amino  acid  composition. 
Among  them,  BALL-1  cells  (1)  are  preferred  be- 
cause  of  its  high  productivity  of  the  desired  sub- 
stance. 

BALL-1  cells  can  be  proliferated  not  only  in 
vitro  but  also  in  a  non-human  warm-blooded  ani- 
mal,  e.g.,  hamster,  mouse,  rat  or  guinea  pig,  by 
transplanting  the  cell  in  the  animal  after  im- 
munosuppression.  These  procedures  are  applica- 
ble  to  other  cell  lines.  Regardless  of  the  prolifera- 
tion  methods,  the  obtained  cells  can  be  used  to 
isolate  the  mRNAs  coding  the  amino  acid  composi- 
tion  according  to  the  present  invention.  The  afore- 
said  cell  lines  continue  to  produce  the  amino  acid 
composition  but  its  amount  may  be  small.  The 
amino  acid  composition  productivity  of  lymphatic 
cells  can  be  enhanced  with  (A)  specific  antigens, 
e.g.,  phytohemagglutinin,  concanavalin  A  and  pork- 
weed  mitogen,  that  act  as  the  mitogen  on  lym- 
phocytes,  (B)  carcinogenetic  promoters  such  as 
phorbol  ester  and  others,  (C)  nucleic  acids  such  as 
poly  I  :  poly  c,  (D)  substances  that  give  a  biological 
stimulus  to  lymphocytes  such  as  viruses.  Among 
these  substances,  viruses  are  preferable  for  isola- 
tion  of  the  mRNAs  because  viruses  enhance  the 
production  of  the  amino  acid  composition.  Any 
virus  can  be  used  as  far  as  it  enhances  the  produc- 
tion  of  the  amino  acid  composition.  Specifically 
suitable  viruses  are  RNA  viruses  such  as  Sendai 
virus  and  Newcastle  disease  virus.  Among  them, 
Sendai  virus  is  most  preferable. 

Isolation  of  the  mRNAs  that  code  the  aforesaid 
amino  acid  compsition  from  BALL-1  cell  can  be 
generally  carried  out  as  follows:  the  cells  obtained 
by  proliferating  BALL-1  cells  in  a  non-human  warm- 
blooded  animal  such  as  immunosuppressed  ham- 
sters,  or  by  culturing  BALL-1  cells  in  a  medium 
containing  20%  (V/V)  or  much  less  serum,  e.g., 

RPMI  1640  medium,  for  1  to  6  days  can  be  used  to 
isolate  the  mRNAs.  After  washing  with  a  serum-free 
culture  medium  one  to  5  times,  the  cells  are  sus- 
pended  in  a  serum-free  culture  medium,  e.g.,  RPMI 

5  1640  medium,  to  give  a  cell  density  of  1  x  105  to  2 
x  105/ml,  followed  by  cultivation.  As  the  culture 
vessel,  conventional  culture  devices  such  as  Roux 
flasks,  roller  bottles,  and  spinner  incubators  can  be 
used.  The  most  preferable  is  the  spinner  incubator. 

10  Cultivation  can  be  carried  out  at  temperature  in  the 
range  of  30  to  39°C,  preferably  37°C.  When,  for 
example,  Sendai  virus  is  used,  the  cultivation  is 
continued  for  1  to  7  days,  but  this  varies  depen- 
dent  upon  the  presence  and  concentration  of  the 

75  virus.  Sendai  virus  is  generally  incorporated  to  a 
concentration  ranging  from  1  to  10,000  HAU/ml. 
The  concentration  range  from  10  to  1,000  HAU/ml 
is  most  preferable  because  such  range  enhance 
the  production  of  the  amino  acid  composition. 

20  After  completion  of  the  culture,  the  cells  are 
collected  by  centrifugation.  A  ribonuclease  inhibitor 
selected  from  guanidine  thiocyanate,  vanadium 
complex,  heparin,  diethyl  pyrocarbonate  and  so- 
dium  dodecylsulfate  is  incorporated,  and  a  member 

25  selected  from  N-laurylsarcosine,  Tween  80  and 
Nonidet  P-40  is  added  to  the  cells  to  extract  RNAs. 
If  necessary,  phenol  or  a  mixture  thereof  with  chlo- 
roform  may  be  added  to  the  extract  containing  the 
RNAs,  and  this  extraction  may  be  repeatedly  car- 

30  ried  out.  Then,  the  RNAs  are  collected  by  precipi- 
tation  with  ethanol. 

Thereafter  the  poly  A+  RNAs  are  collected  with 
oligo  dT  cellulose,  poly  U  Sepharose,  or  the  like. 
Since  most  of  the  eucaryocytic  DNAs  bear  the  poly 

35  A  at  the  3'-terminal  end  thereof,  the  mRNAs  can  be 
selectively  harvested  from  the  whole  RNAs  by  this 
operation.  By  repeating  this  operation,  the  purity  of 
the  mRNA  can  be  further  enhanced,  if  necessary. 

40 
Preparation  of  cDNA  Library 

Using  the  thus  obtained  mRNA  as  the  tem- 
plate,  single-stranded  cDNAs  are  synthesized  by 

45  conventional  methods  using  reverse  transcriptase 
and  then  converted  into  double-stranded  form.  To 
synthesize  the  double-stranded  cDNAs,  conven- 
tional  methods  using  S1  nuclease  (2)  and  that 
reported  by  Land  et  al.  (3)  can  be  employed.  A 

so  sticky  end  is  formed  at  the  3'-terminal  end  of  the 
double-stranded  cDNAs  with  terminal  transferase, 
and  incorporated  into  a  restriction  site  of  the  plas- 
mid  having  a  drug  resistance,  for  this  purpose,  the 
Pst  I  site  of  plasmid  pBR322  can  be  advanta- 

55  geously  used.  It  is  also  possible  to  incorporate  the 
double-stranded  cDNAs  into  the  plasmid  with  the 
method  reported  by  Okayama  et  al.  (4). 
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using  me  oDiainea  piasmia,  Dactenai  ceils, 
specifically  those  of  Escherichia  coli.  are  trans- 
formed  by  conventional  methods  to  prepare  a 
cDNA  library.  For  this  purpose,  the  use  of  E; 
scherichia  coli  *  1776  strain  (American  Type  Cul- 
ture  Collection  (ATCC)  31244)  is  preferable. 

oureening  oi  cuinm 

After  digesting  the  culture  of  a  cell  capable  of 
producing  the  amino  acid  composition  of  the 
present  invention  with  proteases  such  as  trypsin  or 
lysyl  endopeptidase,  the  resultant  fragments  are 
fractionated  by  high  performance  liquid  chromatog- 
raphy  (HPLC)  and  their  amino  acid  sequences  are 
determined  according  to  the  method  of  Hewick  et 
al.  (5)  where  a  gaseous  phase  protein  sequencer  - 
(Model  470,  Applied  Biosystems  Inc.)  is  used. 

Based  on  the  obtained  amino  acid  sequence,  a 
mixture  of  8  to  64  different  oligonucleotides  having 
a  DNA  sequence  coding  for  the  amino  acid  se- 
quence  is  synthesized  with  a  full  automatic  DNA 
synthesizer  (Model  380  A,  Applied  Biosystems 
Inc.). 

The  5'-terminal  end  of  the  oligonucleotide  mix- 
ture  is  then  labelled  with  nP  with  an  appropriate 
■neans  to  prepare  a  probe. 

Using  this  probe,  the  previously  obtained  cDNA 
ibrary  is  screened  by  a  conventional  colony  hy- 
sridization  method  (6).  The  DNAs  of  clones  that 
were  positive  against  the  known  colony  hybridiza- 
:ion  method  are  isolated  and  the  DNA  sequence 
xxjing  for  the  amino  acid  composition  of  the 
aresent  invention  is  determined  by  the  dideoxy 
:hain  termination  method  using  phage  M13  (7)  or 
he  Maxam-Gilbert  method  (8). 

expression 

The  gene  with  the  DNA  sequence  as  deter- 
nined  above  is  fragmented  with  an  appropriate 
estriction  enzyme.  Separately,  in  order  to  ligate 
he  gene  with  a  promoter  of  expression  plasmid  at 
he  downstream  thereof,  the  linkers  are  synthesized 
»ith  a  full  automatic  DNA  synthesizer  (Model  308 
k,  Applied  Biosystems  Inc.).  Both  DNA  fragments 
ire  ligated  together  with  an  enzyme  such  as  T4 
)NA  ligase,  to  insert  the  DNA  fragments  into  the 
iromoter  of  expression  plasmid  at  the  downstream 
hereof.  In  this  way,  an  appropriate  host  can  be 
ransformed.  After  proliferating  the  transformed  cell 
i  a  suitable  culture  medium,  the  amino  acid  com- 
losition  of  the  present  invention  can  be  produced, 
1  necessary,  via  an  appropriate  induction  step. 

Hosts  for  producing  the  amino  acid  composi- 
tion  of  the  present  invention  include  Escherichia 
coH,  Bacillus  subtilis.  yeast,  and  mammalian  cells 
including  those  of  human  origin.  When  Escherichia 

s  coli  HB  101  strain  (ATCC  33694),  W  3110  strain  - 
(ATCC  27325),  C  600  strain  (ATCC  23724),  MM 
294  strain  (ATCC  33625),  or  DH  1  strain  (ATCC 
33849)  is  used  as  the  host,  tryptophane  (Trp)  pro- 
moter,  lactose  (Lac)  promoter,  elongation  factor  Tu 

10  (Tuf  B)  promoter  or  PL  promoter  of  X  phage  can  be 
used  as  the  promoter.  Among  them,  the  most  pref- 
erable  is  the  Trp  promoter.  When  a  yeast  such  as 
Saccharomvces  cerevisiae  is  used  as  the  host, 
glycolytic  enzyme  promoters  including  acid 

75  phosphatase  promoter,  3-phosphoglycerate  kinase 
promoter  and  alcohol  dehydrogenase  promoter  can 
be  used  as  the  promoter.  The  mammalian  cell  such 
as  Chinese  hamster  ovary  (CHO)  cells,  monkey 
COS  cells  (ATCC  CRL  1650,  CRL  1651),  mouse  C 

20  127  cells  (ATCC  CRL  1616)  can  be  used  as  the 
host  cells.  The  promoters  that  can  be  used  in  such 
mammalian  cells  are  the  early  and  later  promoters 
of  sarcoma  virus  40  (SV  40),  and  the  metal- 
lothioneine  promoter. 

»5 

Purification 

In  order  efficiently  to  obtain  the  amino  acid 
io  composition  of  the  present  invention  in  a  high 

purity,  a  mouse  monoclonal  antibody  that  specifi- 
cally  binds  the  amino  acid  composition  of  the 
present  invention  and  neutralizes  the  cytotoxic  ac- 
tivity  of  the  composition  was  prepared  (9).  Partial- 

is  lariy,  a  solution  of  a  crude  amino  acid  composition 
obtained  by  culturing  BALL-1  cells  was  subjected 
to  ultrafiltration  using  PM  10  Membrane  (Amicon 
Co.,  Ltd.)  and  then  partially  purified  by  gel  filtration 
chromatography  using  Sephadex  G-75.  The  frac- 

U3  tions  with  a  molecular  weight  of  30,000  to  45,000 
daltons  and  containing  the  amino  acid  composition 
were  collected  from  the  eluates.  After  concentrating 
the  fractions  using  PM  10  Membrane,  the  con- 
centrate  was  used  together  with  Freund's  complete 

«  adjuvant  to  immunize  a  BALB/c  mouse.  After  an 
additional  immunization,  the  mouse  spleen  was  iso- 
lated  from  the  body  of  the  mouse  to  prepare  a 
suspension  of  the  spleen  cells.  The  spleen  cells 
were  then  fused  with  SP  2/0-Ag  14  cells  (Dainippon 

o  Pharmaceutical  Co.,  Ltd.)  using  polyethylene  glycol 
1540  (Wako  Junyaku  Kogyo  Co.,  Ltd.)  in  a  conven- 
tional  manner.  After  fusion,  the  obtained  cell  colo- 
nies  were  selected  with  HAT  (Hypoxanthine, 
Aminopterin,  Thymidine)  to  obtain  a  hybridoma  ca- 

5  pable  of  producing  an  antibody  that  neutralizes  the 
cytotoxic  activity  of  the  amino  acid  composition  of 
the  present  invention.  The  monoclonal  antibody 
produced  by  this  hybridoma  is  of  class  IgM  and 
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can  be  purified  in  a  conventional  manner.  The 
cytotoxic  activity  was  detected  only  in  the  liquid 
obtained  by  eluting  the  column  with  50mM 
ethylamine  hydrochloride  buffer  (pH  1  1  .0)  when  the 
amino  acid  composition  solution  used  as  the  im- 
munogen  was  passed  through  a  column  of 
Sepharose  4B  resin  binding  the  monoclonal  anti- 
body.  This  confirmed  that  the  antibody  was  a  mon- 
oclonal  antibody  specific  to  the  amino  acid  com- 
position  of  the  present  invention. 

It  is  desirable  to  purify  this  monoclonal  anti- 
body  by  salting  out  with  ammonium  sulfate  or  ion 
exhange  chromatography  prior  to  its  use.  The  mon- 
oclonal  antibody  can  be  used  as  a  ligand  by  bind- 
ing  it  on  such  as  cyanogenebromide-activated 
Sepharose  4B  (Pharmacia  Japan  Co.)  or  Affigel-10 
(Japan  Biorad  Laboratories)  with  a  spacer.  Although 
the  adsorbing  of  the  amino  acid  composition  can 
be  effected  batchwise,  it  is  more  efficient  to  use  a 
column  of  the  carrier.  The  adsorption  can  be  per- 
formed  in  a  neutral  region,  preferably  under  buf- 
fering  conditions  using  a  phosphate  buffer  of  pH 
6.0  to  8.0.  Although  the  amino  acid  composition 
can  be  eluted  from  the  carrier  with  an  acidic  eluting 
solution  such  as  0.1  M  glycine-hydrochloride  (pH 
2.0),  it  is  preferred  to  use  a  neutral  buffer  solution 
containing  8M  urea  solution,  60%  ethylene  glycol 
solution,  60%  propylene  glycol  solution  or  50mM 
ethylamine  hydrochloride  buffer  (pH  11.0),  due  to 
the  fact  that  the  amino  acid  composition  of  the 
present  invention  is  unstable  in  a  low  pH  region. 
After  thoroughly  dialyzing  the  eluate  against  a  neu- 
tral  buffer  solution,  e.g.,  0.1  4M  sodium  chloride- 
containing  0.01  M  phosphate  buffer  (pH  7.2),  a  por- 
tion  of  the  dialyzed  product  was  measured  for 
cytotoxic  activity  against  L929  cells  to  evaluate  an 
activity  recovery  rate  to  that  of  the  crude  solution. 
The  recovery  rate  is  50%  or  higher,  generally  high- 
er  than  80%.  The  specific  activity  of  the  product 
can  be  calculated  by  measuring  the  protein  con- 
centration  of  an  aliquot  of  the  dialyzed  product. 
The  specific  activity  is  0.1  x  10'  to  5  x  10'  units/mg 
protein,  generally  0.5  x10'  to  3  x  10'  units/mg 
protein.  Upon  staining  with  Coomassie  Brilliant  Blue 
the  gel  obtained  by  subjecting  a  part  of  the  dia- 
lyzed  product  to  SDS-polyachrylamide  gel  elec- 
trophoresis,  a  stained  band  is  noted  at  a  distance 
corresponding  to  a  molecular  weight  of  16,000  to 
20,000  daltons,  but  no  additional  clear  band  is 
generally  noted.  Scanning  of  the  gel  using  a  den- 
sitometer  reveals  that  the  purity  of  the  amino  acid 
composition  is  generally  95%  or  higher. 

The  amino  acid  composition  of  the  present 
invention  can  be  satisfactorily  purified  solely  by 
using  the  monoclonal  antibody-binding  carrier,  but 
this  step  can  be  combined  with  other  purification 
procedures.  Generally,  in  the  purification  using  a 
monoclonal  antibody-bound  carrier,  the  antibody 

molecules  may  be  liberated  from  the  carrier.  Con- 
tamination  of  a  trace  lipopolysaccharide  having  a 
potent  pyrogenic  action  is  well  pointed  out  in  pu- 
rification  steps  in  general.  In  order  to  remove  the 

5  lipopolysaccharides,  it  is  desirable  to  subsequently 
effect  further  purification  procedures,  for  example, 
gel  filtration  chromatography. 

In  such  gel  filtration  chromatography,  one  can 
use  carriers  such  as  Sephadex  G-75,  Sephadex  G- 

w  100,  Sepharose  CL-48  (all  available  from 
Pharamacia  Japan  Co.,  Ltd.)  and  Biogel  P-100  - 
(Japan  Biorad  Laboratories).  As  the  developers  for 
the  gel  filtration  chromatography,  any  neutral  solu- 
tion  can  be  used  as  long  as  it  does  not  inactivate 

75  the  amino  acid  composition  and  prevent  its  absorp- 
tion  onto  the  carrier.  For  example,  0.01  M  phos- 
phate  buffer  (pH  7.2),  containing  0.4M  sodium  chlo- 
ride,  can  be  used.  When  a  gel  filtration  chromatog- 
raphy  using,  e.g.,  Sephadex  G-75  is  effectd  after 

20  chromatography  using  a  column  of  a  monoclonal 
antibody-bound  carrier  to  prepare  a  fraction  with  a 
molecular  weight  of  30,000  to  45,000  daltons,  the 
recovery  rate  of  the  amino  acid  composition 
throughout  the  chromatography  is  90%  or  higher, 

25  and  the  specific  activity  of  the  amino  acid  composi- 
tion  in  the  obtained  fraction  is  generally  0.5  x  10s  to 
3  x  10'  units/mg  protein.  SDS-polyacrylamide  gel 
electrophoresis  of  the  fraction  after  concentration 
gave  only  a  single  stained  band  of  the  amino  acid 

30  composition  at  the  location  corresponding  to  a  mo- 
lecular  weight  of  16,000  to  20,000  daltons  when  not 
only  stained  with  Coomassie  Brilliant  Blue  but  even 
with  silver  staining  (10)  that  has  a  high  detectabiiity 
to  proteins.  The  fact  that  only  a  single  stained  band 

35  appears  by  SDA-polyacrylamide  gel  elec- 
trophoresis  performed  after  purification  through  two 
types  of  chromatographies  showing  different  pu- 
rification  mechanisms  reveais  that  the  amino  acid 
composition  of  the  present  invention  has  been  puri- 

40  fied  to  substantial  homogeneity. 
Although  the  step  of  using  a  carrier  bearing  the 

monoclonal  antibody  is  capable  of  satisfactorily  pu- 
rifying  the  amino  acid  composition  even  though 
that  step  is  solely  performed,  a  much  more  sat- 

is  isfactory  result  can  be  obtained  if  other  purification 
procedures  are  performed  prior  to  the  purification 
step  using  the  carrier  bearing  the  monoclonal  anti- 
body.  As  such  purification  procedure(s),  conven- 
tional  purification  procedures  can  be  adopted.  For 

so  example,  there  can  be  used  one  or  more  of  ultrafil- 
tration,  dialysis,  salting  out,  lyophiiization,  centrifu- 
gation,  extraction  or  precipitation  with  organic  sol- 
vent,  ion  exchange  chromatography,  gel  filtration 
chromatography,  isoelectric  point  electrophoresis, 

35  isokinetic  electrophoresis,  chromatofocusing, 
polyacrylamide  gel  electrophoresis,  and  other 
chromatographies  such  as  hydrophobic  chromatog- 
raphy  using  phenyl  Sepharose,  and  HPLC. 
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ine  present  invention  win  De  described  in 
more  detail  with  reference  to  the  following  exam- 
ples,  experiments,  and  application  examples,  but 
shall  not  to  be  limited  thereto. 

Since  the  aforesaid  amino  acid  composition 
exhibits,  typically,  an  anti-tumor  activity  it  will  be 
referred  to  as  "anti-tumor  substance"  hereinafter. 

example  i 

(I)  Isolation  of  mRNA 

Newborn  hamsters  were  injected  with  anti-sera 
prepared  from  rabbit  in  conventional  manner  to 
weaken  the  immune  reaction  of  the  hamsters.  Then 
BALL-1  cells  were  subcutaneously  transplated  fol- 
lowed  by  3-week-feeding  in  conventional  manner. 
The  tumors  formed  subcutaneously  in  three  ham- 
sters  were  extracted,  minced  and  disaggregated  in 
serum-free  RPMI  1640  medium.  After  washing 
once  with  serum-free  RPMI  1640  medium,  the  cells 
were  suspended  in  a  fresh  preparation  of  the  same 
culture  medium  to  5  x  10Vml  followed  by  3-hour 
incubation  at  37°C.  Sendai  virus  was  added  to  the 
culture  medium  to  a  final  concentration  of  100 
HAU/ml  followed  by  an  additional  3-hour  incubation 
at  34°C.  After  completion  of  the  culture,  the  super- 
natant  was  removed  by  centrifugation  to  obtain  3  x 
10'  cells.  The  cells  were  suspended  in  a  guanidine- 
modified  solution  (6M  guanidine  thiocyanate,  5mM 
sodium  citrate,  0.5%  sodium  sarcosinate  and 
3.67%  /3-mercaptoethanol).  The  suspension  was 
passed  through  an  18G  injection  needle  to  effect  a 
destructive  denaturation.  The  resultant  homoge- 
leous  solution  was  put  in  a  layer  on  5.7M  cesium 
chloride  solution  (5.7M  cesium  chloride,  0.1  M 
EDTA),  which  was  then  subjected  to  centrifugation 
it  25  °C  for  18.5  hours  at  35,000  rpm  with  a  swing 
•otor,  followed  by  collecton  of  the  RNA  precipitate, 
rhe  RNA  precipitate  was  dissolved  in  distilled  wa- 
ter  and  precipitated  with  ethanol  to  obtain  7.1  mg 
5f  the  RNA. 

The  RNA  was  adsorbed  onto  an  oligo  dT  cel- 
ulose  column  in  a  solution  of  0.5M  NaCI,  10  mM 
rris-HCI  (pH  7.4),  1mM  EDTA  and  0.1%  SDS.  By 
reating  the  column  with  a  solution  of  10  mM  Tris- 
-ICI  (pH  7.4),  1  mM  EDTA  and  0.1%  SDS.  mRNA 
:ontaining  340g  of  poly  A  was  obtained. 

ii)  ayntnesis  ot  aouoie-stranded  c u n a  

Nine  ug  of  the  mRNA,  3  Mg  of  oligo  dT  and  40 
mits  of  reverse  transcriptase  were  incubated  at 
£°C  for  90  minutes  in  100  ul  of  a  mixture  solution 
1  mM  each  of  dATP,  dCTP,  dGTP  and  dTTP,  8 
nM  MgCI,,  50  mM  KCI,  0.4  mM  dithiothreitol  - 

(DTT)  and  50  mM  Tris-HCI  (pH  8.3))  to  synthesize 
single-stranded  cDNAs.  After  removing  the  proteins 
with  phenol,  the  RNA  was  decomposed  by  treat- 
ment  with  0.1  N  NaOH  at  37°C  for  14  hours. 

5  The  single-stranded  cDNAs  were  reacted  at 
37°C  for  five  minutes  in  20  ul  of  a  mixture  solution 
(0.14M  potassium  cacodylate,  30  mM  Tris  base, 
0.1  mM  DTT,  1  mM  CoCI,  and  0.05  mM  dCTP)  to 
extend  them  by  about  15  deoxycytidine  chains  at 

io  the  3'-terminal  end  of  the  single-stranded  cDNAs. 
The  cDNAs  were  reacted  at  42°  for  90  minutes 

in  the  same  reaction  system  as  used  for  synthesis 
of  the  single-stranded  cDNAs  using  oligo  dG  and 
DNA  polymerase  I  large  fragments  to  synthesize 

is  double-stranded  cDNAs. 
The  obtained  double-stranded  cDNAs  were  ex- 

tended  by  about  10  deoxycytidine  chains  at  the  3- 
terminal  end  by  the  same  reaction  system  as  in  the 
deoxycytidine  chain  extension  reaction  of  the 

20  single-stranded  cDNA  using  terminal  transferase. 

(Ill)  Preparation  of  transformant 

25  Ten  ug  of  the  obtained  deoxycytidine  chain- 
extended  double-stranded  cDNA  and  25  ug  of 
plasmid  pBR  322  containing  deoxyguanosine 
chains  extended  at  the  Psj  I  cleavage  site  - 
(Bethesda  Research  Laboratories,  Inc.)  were  heat- 

M  ed  at  68"  C  for  five  minutes  in  100  ul  of  a  mixture 
solution  (0.1  M  NaCI,  10  mM  Tris-HCI  (pH  7.5)  and 
1  mM  EDTA)  and  at  43°C  for  an  additional  2  hours 
and  then  gradually  cooled  to  25  °C.  Escherichia  coli 
x  1776  strain  was  transformed  in  a  conventonal 

35  manner  to  give  about  80,000  transformants  that 
were  tetracyciine-resistant. 

(IV)  Determination  of  amino  acid  sequence 
to 

In  order  to  determine  the  amino  acid  sequence 
of  the  anti-tumor  substance,  the  following  method 
was  used. 

100  ug  of  the  anti-tumor  substance  produced 
is  by  the  BALL-1  cells  was  reacted  with  1  ug  of  lysyl 

endopeptidase  at  30°C  for  24  hours  in  50  mM  of 
Tris-HCI  (pH  9.2).  Each  of  the  resultant  amino  acid 
fragments  was  separated  with  HPLC  using  a  re- 
versed  phase  column.  The  amino  acid  sequence 

w  was  determined  with  one  of  the  separated  amino 
acid  fragments  using  a  gaseous  phase  protein  se- 
quencer  (Model  470  A,  Applied  Biosystems  Inc.)  in 
accordance  with  the  method  of  Hewick  et  al.  (5). 
The  results  were  shown  below  using  3  character 

is  symbols  representing  amino  acid  residues  by  IUP- 
AC. 

Pro-Trp-Tyr-Glu-Pro-lle-Tyr-Leu-Gly-Gly-Val- 
Phe-Gln-Leu 
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The  amino  acid  sequence  of  the  anti-tumor 
substance  at  the  amino  terminal  end  was  deter- 
mined  similarly  as  above  with  50  ug  of  the  anti- 
tumor  substance.  The  results  were  as  shown  be- 
low. 

Gln-Ala-Val-Arg-Ser-Ser-Arg-Thr-Pro-Ser-Asp- 
Lys-Pro-Val 

(V)  Determination  of  DNA  sequence  of  cDNA 

Based  on  the  amino  acid  sequence  obtained 
with  the  above-described  method,  the  DNA  se- 

5  quence: 

(  5  '  )  TGGTATGAACCTATTTA  (  3  '  ) 
C  G  C  C 

A  A 
G 

75 

deduced  from  the  amino  acid  sequence  of  Trp-Tyr- 
Glu-Pro-lle-Tyr  was  chemically  synthesized  with  an 
automatic  DNA  synthesizer  (Model  380  A,  Applied 
Biosystems  Inc.).  The  obtained  oligonucleotide  was 
exposed  to  the  action  of  6  units  of  T4  poly- 
nucleotide  kinase  at  37°C  for  15  minutes  in  25  ul 
of  a  mixture  solution  (50  mM  Tris-HCI  (pH  7.5),  10 
mM  MgCI2,  1  mM  DTT,  0.1  mM  EDTA,  0.1  mM 
Spermidine  and  200  uCi-^P  ATP)  to  label  the  5'- 
terminal  end  with  BP. 

Approximately  80,000  cDNA  clones  were  fixed 
on  a  nitrocellulose  filter  and  then  screened  with  ffiP- 
labeled  oligonucleotide  as  the  probe.  Among  five 
clones  that  were  positive  to  the  probe,  the  plasmid 
was  isolated  by  the  alkali  method.  Thereafter,  the 
insertion  parts  of  the  plasmid  DNA  were  excised 
with  restriction  enzyme  Pst  I  to  determine  their 
length.  The  insertion  part  containing  the  longest 
fragment  was  designated  as  "pM  301",  and  its 
restriction  cleavage  map  was  prepared  (Figure  1). 
Then,  the  DNA  sequence  of  the  cDNA  inserted  in 
the  plasmid  was  determined  by  the  M13  dideoxy 
chain  termination  method  (Figure  2). 

Example  2 

Plasmid  pTMl  wherein  the  tryptophane  synthe- 
sis  promoter  of  Escherichia  coli  has  been  spliced 
into  the  CJa  I  cleavage  site  of  plasmid  pBR  322 
was  used  as  the  expression  vector.  Plasmid  pTMl 
was  digested  with  restriction  enzymes  Cla  I  and 
Bamh  I  to  give  a  DNA  fragment  of  4.3  kbp. 

An  oligonucleotide  adaptor: 

CGACAATGCAGGCAGTCAGATCATCTTCTCGAA- 
CC 

TGTTACGTCCGTCAGTCTAGTAGAAGAGCTTGG- 
GGCT 

that  had  been  chemically  synthesized  by  the 
above-described  method,  and  an  oligonucleotide 
adaptor: 

20 
CTACTTTGGGATCATTGCCCTGTGAG 

TGAAACCCTAGTAACGGGACACTCCTAG 

25  containing  a  protein  synthesis  termination  codon 
TGA,  chemically  synthesized  by  the  aforesaid 
method,  were  ligated  with  the  aforesaid  DNA  frag- 
ments  of  4.3  kbp  with  T4  DNA  ligase.  Separately, 
the  aforesaid  pM  301  was  digested  with  restriction 

30  enzymes  Aya  I  and  Ace  I  to  recover  a  DNA  frag- 
ment  of  about  430  bp  containing  most  of  the  struc- 
tural  genes  of  the  anti-tumor  substance.  The  ex- 
pression  plasmid  pM  307  for  the  anti-tumor  sub- 
stance  was  obtained  with  this  DNA  fragment  and 

35  the  aforesaid  DNA  containing  the  adaptors  (Figure 
3). 

Using  this  plasmid,  Escherichia  coli  HB  101 
strain  was  transformed  in  a  conventional  manner  to 
give  transformant  Escherichia  coli  HB  101/pM  307. 

40  Transformant  Escherichia  coli  HB  101/pM  307 
was  cultured  at  37°  C  in  mini  jar  fermenters  (Model 
MB-C,  Kabushiki  Kaisha  Iwashiya  Seibutsu 
Kagaku)  charged  with  2  liters  of  M9  culture  me- 
dium  containing  50  ug/ml  of  ampicillin,  0.5%  of 

45  casamino  acid  and  1  %  of  glucose.  When  prolifera- 
tion  of  the  bacteria  reached  1.0  in  OD550,  10  ug/mi 
of  3/3-indolyacrylic  acid  (IAA)  was  added  to  the 
culture  followed  by  an  additional  4-hour  incubation. 

The  obtained  culture  solution,  2  liters,  was  cen- 
50  trifuged  and  the  bacterial  cells  were  collected.  The 

bacterial  cells  were  suspended  in  28  mM  of  EDTA 
containing  95  ml  of  15%  sucrose  and  10  mM  of 
Tris-HCI  buffer  (pH  8.0).  After  5  ml  of  10  mg/ml 
lisozyme  solution  in  the  same  buffer  (omitting  su- 

ss  crose)  was  added  to  the  suspension,  the  mixture 

containing  a  protein  synthesis  initiation  codon  ATG 

3 
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solution  was  then  allowed  to  stand  at  08C  for  30 
minutes.  Then,  the  mixture  solution  was  treated  at 
0°C  for  5  minutes  with  an  ultrasonic  homgenizer 
(Hitachi  Seiki  Co.,  Ltd.). 

The  cell  lysate  was  centrifuged  to  obtain  about 
90  ml  supernatant  which  was  then  Durified  with  a 
carrier  binding  a  monoclonal  antibody  to  the  anti- 
tumor  substance  in  a  manner  as  described  below. 
A  hybridoma  capable  of  producing  the  monoclonal 
antibody  specific  to  the  anti-tumor  substance  was 
proliferated  in  RPMI  1640  medium,  supplemented 
with  10%  (v/v)  bovine  fetal  serum,  and  then  sus- 
pended  in  serum-free  RPMI  1640  medium  to  4  x 
10*  cells/ml.  After  culturing  at  37°C  for  48  hours, 
the  culture  was  harvested  to  obtain  a  crude  solution 
of  the  monoclonal  antibody.  The  crude  solution  was 
subjected  to  salting  out  with  a  40%  saturated  am- 
monium  sulfate  solution  and  purified  with  a  column 
of  DEAE-Sephacel  (Pharmacia  Japan  Co.,  Ltd.)  to 
obtain  a  purified  monoclonal  antibody.  After  swell- 
ing  bromocyanide-activated  Sepharose  4B  - 
(Pharmacia  Japan  Co.,  Ltd.)  in  a  1  mM  hydrochlo- 
ric  acid  solution,  80  mg  of  the  purified  monoclonal 
antibody  were  bound  onto  50  ml  of  the  Sepharose 
4B  using  a  0.1  M  carbonate  buffer  (pH  8.3)  contain- 
ing  0.5M  sodium  chloride  as  the  coupling  buffer. 
After  the  unreacted  groups  were  blocked  with  gly- 
cine,  the  Sepharose  4B  was  packed  in  a  column, 
diameter  of  2.5  cm,  and  provided  for  purification. 
After  the  column  was  buffered  with  0.01  M  phos- 
phate  buffer  (pH  7.2)  containing  0.1  4M  sodium 
chloride,  90  ml  of  the  aforesaid  solution  containing 
the  anti-tumor  substance  was  passed  therethrough 
at  4°C  over  1  hour.  After  completion  of  the  adsorp- 
tion,  the  column  was  thoroughly  washed  with  a 
fresh  preparation  of  the  same  phosphate  buffer  and 
50  mM  of  ethylamine-hydrochloride  buffer  (pH 
1  1  .0)  was  then  passed  through  the  column  to  elute 
the  anti-tumor  substance.  The  pH  in  the  eluate  was 
immediately  adjusted  to  7.4  with  acetic  acid.  The 
amount  of  the  recovered  anti-tumor  substance  was 
92%  of  that  in  the  starting  material.  After  con- 
centration,  the  eluate,  2ug  as  the  protein,  was 
subjected  to  15%  SDS-polyacrylamide  gel  elec- 
trophoresis.  The  gel  after  the  electrophoresis  was 
stained  with  Coomassie  Brilliant  Blue  to  check  the 
purity  of  the  protein,  whereby  only  a  stained  band 
was  bound  at  the  position  corresponding  to  a  mo- 
lecular  weight  of  18,000  daltons  as  shown  in  Figure 
4.  The  gel  after  the  electrophoresis  was  minced 
into  a  rectangular  shape  vertical  to  the  direction  of 
electrophoresis.  Thereafter  each  gel  fragment  was 
extracted  with  RPMI  1640  medium,  and  the 
cytotoxic  activity  of  the  gel  fragments  against  L929 
cells  was  determined  by  the  method  later  de- 
scribed;  the  cytotoxic  activity  was  detected  only  at 
the  position  identical  to  the  Coomassie  Brilliant 
Blue-stained  band.  These  results  confirmed  that 

the  anti-tumor  substance,  purity  of  at  least  95%  or 
higher,  was  contained  in  the  fraction  eluted  from 
the  monoclonal  antibody-bound  carrier. 

5 
Example  3 

The  expression  plasmid  pM  307  obtained  in 
Example  2  was  digested  with  restriction  enzymes 

70  jjpa  I  and  Nru  I  to  give  a  DNA  fragment  of  about 
1.1  kbp  with  the  gene  coding  for  the  anti-tumor 
substance.  The  fragment  was  then  ligated  at  the 
Hpa  I  restriction  cleavage  site  of  plasmid  pPL- 
lambda  (P-L  Biochemicals)  in  the  direction  for- 

75  wardiy  to  the  PL  promoter  to  give  an  expression 
plasmid  pM  315  (Figure  5). 

Using  the  plasmid,  lambda  phage  lysogen  N 
4830  strain  was  transformed  in  a  conventional  man- 
ner  to  give  a  transformant  Escherichia  coli  N 

20  4830/pM  315. 
The  transformant  Escherichia  coli  N  4830/pM 

315  was  cultured  at  30  °C  in  mini  jar  fermenters  - 
(Model  MB-C,  Kabushiki  Kaisha  Iwashiya  Seibutsu 
Kagaku)  charged  with  a  1  liter  aliquot  of  M9  me- 

25  dium  containing  100  ug/ml  of  ampicillin,  0.032  g/ml 
of  tryptophane,  0.02  g/ml  of  yeast  extract,  0.1  mM 
of  MgS04  and  0.001  mM  of  FeCI,.  When  the  prolif- 
eration  of  the  bacteria  reached  1.0  in  ODho,  an 
equivalent  volume  of  the  culture  medium,  prewar- 

30  med  to  65  °C,  was  added  followed  by  an  additional 
4-hour  culture  at  42°C. 

The  resultant  culture,  2  liters,  was  subjected  to 
collection,  lysis  and  purification  in  the  same  man- 
ner  as  in  Example  2  to  give  the  anti-tumor  sub- 

35  stance  with  a  purity  of  at  least  95%  or  higher. 

Example  4 

to  Plasmid  pM  301  was  digested  with  restriction 
enzymes  PsJ  I  and  Aya  I  to  give  a  DNA  fragment  of 
about  400  bp  having  a  non-translation  region  at  the 
5'-terminal  end  of  genes  coding  both  for  the  anti- 
tumor  substance  and  for  a  signal  peptide.  The  DNA 

ts  fragment  of  400  bp  was  further  digested  with  re- 
striction  enzymes  Hpa  II  to  give  a  DNA  fragment  of 
about  220  bp  that  coded  for  the  signal  peptide. 

Separately,  plasmid  pM  307  was  cleaved  with 
restriction  enzymes  Aya  I  and  BamH  I  to  give  a 

so  DNA  fragment  of  about  450  bp  containing  most  of 
the  genes  that  coded  for  the  anti-tumor  substance. 

An  oligonucleotide  adaptor: 

GATCCAAAGGACACCATGAGCACTGAAAGCATG- 
55  ATC 

GTTTCCTGTGGTACTCGTGACTTTCGTACTAGGC 
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containing  a  protein  synthesis  initiation  codon  of 
the  signal  peptide  chemically  synthesized  using  the 
DNA  synthesizer  as  described  above  was  ligated 
with  the  aforesaid  220  bp  DNA  fragment  and  the 
450  bp  DNA  fragment  using  T4  DNA  ligase.  The 
ligated  product  was  redigested  with  restriction  en- 
zymes  BamH  I  to  give  a  DNA  fragment  of  about 
700  bp  containing  the  whole  translation  regions  of 
the  anti-tumor  substance  (figure  6). 

The  DNA  fragment  was  cloned  to  plasmid 
pKCR  (11)  and  then  to  plasmid  pAdD  26SVpA  (12) 
in  accordance  with  the  method  of  Weissmann  et  al 
(13)  to  produce  plasmid  pM  389  that  expressed  the 
characteristic  of  the  mammalian  cell  (Figure  7). 

Dehydrofolic  acid  reductase-deficient  Chinese 
hamster  ovary  (dhfrCHO)  cells  (14)  were  trans- 
formed  with  plasmid  pM  389  by  the  known  calcium 
phosphate  precipitation  method  (15). 

Among  the  obtained  dhfr+  cells,  the  clones 
showing  a  high  cytotoxic  activity  were  selected  and 
proliferated  in  Dulbecco's  MEM  medium  (Nissui 
Pharmaceutical  Co.,  Ltd.)  containing  0.5  urn  of 
methotrexate  (MTX)  in  accordance  with  the  method 
of  Weissmann  et  al  (13).  Clone  CHO  (DXB  11)/pM 
389  resistant  to  0.5  uM  of  MTX  was  cultured  in 
Dulbecco's  MEM  medium  to  obtain  4  x  10s  units  of 
the  anti-tumor  substance  in  the  supernatant  ob- 
tained  by  centrifugation. 

The  supernatant  was  then  purified  in  a  manner 
similar  that  in  Example  2  to  obtain  the  anti-tumor 
substance  with  a  purity  of  at  least  95%  or  higher. 

Example  5 

Shuttle  vector  pAM  82  (16)  of  Escherichia  coli 
and  a  yeast  having  acid  phosphatase  promoter 
were  digested  with  restriction  enzymes  Xho  I.  An 
oligonucleotide  adaptor: 

TCGATGCAGGCAGTCAGATCATCTTCTCGAACC 

ACGTCCGTCAGTCTAGTCGAAGAGCTTGGGGCT 

chemically  synthesized  by  the  DNA  synthesizer, 
and  the  DNA  fragment  of  about  750  bp  coding  for 
the  anti-tumor  substance  digested  with  restriction 
enzymes  Aya  I  and  Sa[  I  were  ligated  with  the 
aforesaid  vector  using  T4  DNA  ligase  to  prepare 
expression  plasmid  pM  390  (Figure  8). 

Using  the  plasmid,  Saccharomvces  cerevisiae 
AH  22  pho  80  strain  (16)  was  transformed  in  accor- 
dance  with  the  method  of  Hinnan  et  al  (17)  to  give 
a  Leu+  transformant  AH  22  pho  80/pM  390.  The 
transformant  was  proliferated  at  30  °C  in 
phosphate-rich  medium  containing  20  ug/ml  of  his- 
tidine  in  accordance  with  the  method  of  Matsubara 
et  al  (16).  When  the  bacteria  reached  0.5  in  OD610, 

the  culture  medium  was  replaced  with  a 
phosphate-poor  minimum  medium  followed  by  fur- 
ther  incubation.  When  the  bacteria  reached  1.0  in 
OD6T0,  they  were  collected  and  treated  at  30  °C  for 

5  30  minutes  in  1.2M  sorbitol  containing  100  ug/ml  of 
thymolyase,  14  mM  of  0-mercaptoethanol  and  50 
mM  of  phosphate  buffer  (pH  7.2).  The  bacteria 
were  collected  by  centrifugation  and  iysed  in  a 
mixture  of  0.1%  Triton  X-100,  1mM  of  phenyl- 

w  methylsulfonyl  fluoride  and  50  mM  of  phosphate 
buffer.  The  supernatant  of  the  obtained  lysate  was 
passed  through  the  monoclonal  antibody-bound 
carrier  similarly  as  in  Example  2  to  purify  a  fused 
protein  containing  the  anti-tumor  substance. 

15  The  fused  protein  is  a  protein  binding  an  addi- 
tional  7  amino  acid: 

Met-Arg-lle-Arg-Thr-Thr-Ser 

20  at  the  amino  terminal  end  of  the  anti-tumor  sub- 
stance  after  cleaving  the  methyonyl  bond  with 
bromocyanide  in  a  conventional  manner  (18).  The 
fused  protein  was  purified  by  gel  filtration  in  a 
manner  similar  to  that  in  Example  2  to  give  the 

25  anti-tumor  substance  with  a  purity  of  95%  or  high- 
er. 

The  obtained  anti-tumor  substance  is  typically 
characterized  by  the  following  properties: 

a)  molecular  weight  in  the  range  of  16,000  to 
30  20,000  daltons  when  measured  with  the  SDS- 

polyacrylamide  gel  electrophoresis  method,  and  a 
molecular  weight  of  30,000  to  45,000  daltons  when 
measured  with  the  gel  filtration  method; 

b)  cytotoxic  activity  against  L929  cells  and 
35  specific  activity  of  0.5  x  10s  to  3  x  10s  units/mg 

protein; 
c)  cytotoxic  activity  which  is  stable  over  a 

period  of  18  hours  at  4°C  and  pH  6.8  in  an 
aqueous  solution  but  declines  to  10%  of  the  initial 

40  activity  upon  18  hours  starting  in  an  aqueous  solu- 
tion  at  pH  2.0  or  lower. 

The  above  properties  were  measured  by  the 
following  methods. 

45 
Molecular  weight 

One  ug  of  the  purified  anti-tumor  substance 
was  subjected  to  the  SDS-polyacrylamide  gel  elec- 

50  trophoresis  method  as  reported  by  Laemmli  et  al 
(19).  A  15%  polyacrylamide  gel  was  stained  with 
Coomassie  Brilliant  Blue  after  the  completion  of 
electrophoresis  to  determine  its  molecular  weight, 
whereby  a  stained  single  band  was  noted  and  the 

55  molecular  weight  of  the  anti-tumor  substance  was 
determined  by  comparing  the  position  of  the  band 
with  that  of  the  molecular  weight  marker  (kit  for 
measurement  of  molecular  weight  for  elec- 

10 
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iropnoresis,  manuTacturea  Dy  Pharmacia  Co.,  Ltd.). 
Although  slight  variation  was  noted  during  a  plural- 
ity  of  measurements,  the  molecular  weight  was 
determined  to  be  16,000  to  20,000  daltons.  The  gel 
which  had  been  simultaneously  subjected  to  elec- 
trophoresis  under  the  same  conditions  as  for  the 
staining  but  not  stained  with  Coomassie  Brilliant 
Blue  was  minced  in  a  rectangular  shape  in  the 
direction  of  the  electrophoresis  and  each  gel  frac- 
tion  was  extracted  with  RPMI  1640  medium.  The 
cytotoxic  activity  of  each  extract  against  L929  cells 
was  determined.  The  substance  exhibiting  the 
cytotoxic  activity  was  detected  only  at  the  position 
identical  to  that  of  the  Coomassie  Brilliant  Blue- 
stained  band. 

The  molecular  weight  of  the  purified  anti-tumor 
substance  was  also  measured  by  the  gel  filtration 
chromatography  method.  Sephadex  G-75  - 
(Pharmacia  Japan  Co.,  Ltd.)  was  packed  in  a  col- 
umn,  diameter  of  1  cm,  length  of  t  m,  and  100  ug 
of  the  anti-tumor  substance  was  then  fed  into  the 
column  using  as  the  developer  0.05M  phosphate 
buffer  (pH  7.5)  containing  0.4M  sodium  chloride  to 
effect  gel  filtration  chromatography.  After  collecting 
1  ml  fractions  of  the  eluate,  the  cytotoxic  activity  of 
each  fraction  against  L929  cells  was  measured. 
The  substance  showing  the  cytotoxic  activity  was 
detected  as  a  single  peak  and  its  molecular  weight 
was  determined  to  be  30,000  to  45,000  daltons, 
upon  comparison  with  the  position  of  the  eluted 
molecular  weight  marker. 

Specific  activity 

The  anti-tumor  substance  exhibits  a  cytotoxic 
activity  against  L929  cells  in  vitro.  The  titer  of  the 
anti-tumor  substance  was  determined  with  L929 
cells  as  the  target  cells  by  the  method  reported  by 
Eifel  et  al  (20)  with  a  slight  modification.  Particu- 
arly,  mice-derived  L929  cells  (ATCC  CCLI)  pur- 
chased  from  ATCC  were  inoculated  on  a  96  well 
■nicropiate  (Nunc  Co.,  Ltd.)  together  with  0.1  ml 
iliquots  of  a  culture  medium.  After  a  lapse  of  3 
Jays,  0.1  ml  of  an  actinomycin  D  solution,  final 
concentration  of  2  ug/ml,  and  0.025  ml  of  serially 
jiluted  anti-tumor  substance  specimens  were  addi- 
ionally  placed  in  each  well.  On  the  day  following 
he  addition  of  the  specimens,  a  neutral  red  solu- 
ion,  a  pigment  capable  of  being  incorporated  only 
)y  viable  cells,  was  added  in  each  well.  After 
sxtracting  the  pigment  incorporated  by  the  cells  the 
imount  of  the  pigment  was  measured  and  then 

compared  with  that  of  the  control  well  added  with 
no  specimen.  The  well  showing  50%  of  the  pig- 
ment  amount  of  the  control  well  was  determined 
and  the  final  concentration  of  the  anti-tumor  sub- 

5  stance  in  the  well  was  defined  to  be  50  units/ml. 
The  amount  of  protein  was  measured  with  refer- 
ence  to  human  serum  albumin  standard  using  the 
protein  measurement  kit  of  Biorad  Co.,  Ltd.  accord- 
ing  to  Bradford's  method  (21)  with  a  slight  modi- 

10  fication. 
Based  on  the  thus  measured  titer  and  protein 

amount,  the  specific  activity  of  the  anti-tumor  sub- 
stance  was  determined.  Slight  uneveness  was 
noted  among  the  measurements  of  the  specific 

is  activity  of  the  anti-tumor  substance,  but  the  value 
was  0.5  x  10'  to  3  x  10'  units/mg  protein. 

pH  Stability 
20 

The  stability  of  a  purified  anti-tumor  substance 
in  solutions  was  measured  by  monitoring  the 
cytotoxic  activity  against  L929  cells  of  the  sub- 
stance  in  buffer  solutions  of  different  pH  values. 

25  The  buffer  solutions  used  were  5  kinds  of  0.1  4M 
sodium  chloride-containing  0.1  M  potassium 
chloride-hydrochloride  buffer  (pH  2.0),  0.1  4M  so- 
dium  chloride-containing  0.1  M  citric  acid-sodium 
citrate  buffer  (pH  4.0),  0.1  4M  sodium  chloride-con- 

30  taining  0.1  M  phosphate  buffer  (pH  7.0),  0.1  4M  so- 
dium  chloride-containing  0.1  M  glycine-sodium  hy- 
droxide  buffer  (pH  9.0)  and  0.1  4M  sodium  chloride- 
containing  0.1M  glycine-sodium  hydroxide  buffer  - 
(pH  1  1  .0).  After  4  ml  of  each  buffer  was  mixed  with 

35  1  ml  of  a  0.1  4M  sodium  chloride  solution  contain- 
ing  2  ug/ml  of  the  purified  anti-tumor  substance, 
the  mixture  was  allowed  to  stand  at  4°C  for  18 
hours.  A  part  of  each  mixture  was  taken  out  and  its 
pH  was  measured.  Then,  the  pH  of  the  reminaing 

w  part  of  each  mixture  was  adjusted  to  7.0  using  an 
aqueous  solution  of  0.5M  sodium  hydroxide  or 
0.5M  hydrochloric  acid.  The  cytotoxic  activity  of 
each  mixture  against  L929  ceils  after  neutralization 
was  measured  and  compared  with  the  remaining 

«  cytotoxic  activity  after  correction  of  the  solution 
amount  upon  neutralization  followed  by  each  treat- 
ment  for  pH.  The  anti-tumor  substance  was  rela- 
tively  stable  at  4°C  in  an  aqueous  solution  at  pH 
6.8  even  after  a  lapse  of  18  hours  and  thus,  the 

so  value  at  pH  6.8  was  designated  100%;  the  ratio  of 
the  remaining  activity  of  the  anti-tumor  substance 
at  each  pH  was  shown  below: 

5 

i 
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pH  2.0 

pH  4.0 

pH  6.8 

pH  8.9 

pH  10.6 

From  the  results,  it  was  noted  that  the  anti- 
tumor  substance  was  stable  in  an  aqueous  solution, 
neutral  or  weakly  alkaline,  but  had  a  tendency  of 
losing  its  activity  when  it  was  allowed  to  stand 
either  in  an  acidic  aqueous  solution  of  pH  4.0  or 
lower,  or  in  a  strongly  alkaline  solution  over  a  long 
period  of  time. 

Now  the  use  of  the  anti-tumor  substance  will 
be  more  fully  explained  with  reference  to  the  fol- 
lowing  non-limiting  Experimental  Examples. 

Experimental  Example  1 

One  variety  of  the  culture  cells  listed  in  Table  1 
was  suspended  in  10%  (V/V)  bovine  fetal  serum- 
containing  Eagle's  MEM  medium  to  give  a  con- 
centration  of  1  x  105/ml,  and  0.1  ml  of  the  suspen- 

10%  or  lower 

21%  ' 

10  0% 

85% 

10%  or  lower  . 

sion  was  inoculated  on  each  well  of  a  96  well 
microplate.  0.1  ml  aliquots  of  anti-tumor  substance 
solution,  serially  diluted  with  the  aforesaid  medium, 
were  added  to  each  well,  followed  by  culturing  for 
3  days  at  37°  C.  After  completion  of  the  culturing, 
the  concentration  of  the  anti-tumor  substance  in 
wells  showing  the  viable  cell  count  of  50%  as 
compared  to  the  control  well  without  addition  of  the 
anti-tumor  substance  was  determined.  The  con- 
centration  of  the  anti-tumor  substance  required  for 
50%  inhibition  of  the  viable  cell  count  in  each  cell 
line  was  as  shown  in  Table  1  . 

30 

35 

40 

45 

50 

55 
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Table  1 

MKM-28  cell  500  u n i t s / m l  
(human  ga s t r i c   cancer  -der  i  ved 
cell  l i n e )  

ACHN  cell  700  un  i  t s /ml  
(human  renal  cancer  -der  i  ved 
cell  l i n e )  

MKN1  cell  1600  u n i t s / m l  
(human  gas t r i c   c a n c e r - d e r i v e d  
cell  l i n e )  

MCF7  cell   150  u n i t s / m l  
(human  breast   cancer  -der  i  ved 
cell  l i n e )  

SK-BR-3  cell  350  u n i t s / m l  
(human  breast   cancer  -der  i  ved 
cell  l i n e )  

A549  cell   2500  u n i t s / m l  
(human  lung  c a n c e r - d e r i v e d  
cell  l i n e )  

SK-MEL-28  cell  450  u n i t s / m l  
(human  me lanoma-der ived  
cell  l i n e )  

HEC-1C  cell  1260  u n i t s / m l  
(human  u te r ine   cancer  -der  i  ved 
cell  l i n e )  

MRC-5  cell  more  than 
(human  fetal   lung-der ived   2  x  in7 
normal  cell  line)  u n i t s / m l  

r  l  ow  i  u  u  u 
(human  fetal   f o r e s k i n - d e r  
normal  cell  l i n e )  

As  shown  in  Experimental  Example  1,  the  anti- 
umor  substance  exhibited  a  cytotoxic  activity  to 
he  human  cancer  cell  lines  in  the  in  vitro  experi- 
nental  system.  However,  the  human  normal  cell 
ines  were  not  affected  by  the  anti-tumor  sub- 
stance.  It  was  thus  noted  that  the  anti-tumor  sub- 
stance  had  a  tendency  to  exhibit  a  strong  cytotoxic 
activity  against  cancer  cells  as  compared  to  that 
igainst  normal  cells. 

The  anti-tumor  substance  exhibits  the  anti-tu- 
nor  activity  not  only  in  vitro,  but  also  in  vivo.  This 
vill  be  clarified  by  the  following  experimental  ex- 
impies. 

experimental  txampie  2  Anti-tumor  effect  on  KB  - 
human  nasopharyngeal  cancer)  cell-bearing  nude 
nouse 

more  than 
2  x  107 
un  i  t s /ml  

5  x  10*  KB  cells  (ATCC  CCL17)  were  sub- 
:utaneously  transplanted  to  the  abdomen  of  7 
veek-old  female  nude  mice  (Shizuoka  Experimen- 
al  Animal  Cooperative  Association).  After  the  for- 
nation  of  the  tumor  was  confirmed  7  days  later,  a 
solution  of  the  anti-tumor  substance  in  0.1%  HSA  - 
human  serum  albumin)/saiine  was  administered  to 
he  tail  veins  of  one  group  of  5  mice  with  a  dose  of 
>  x  10*  units/body  every  third  day,  another  group  of 
5  mice  with  6  x10s  units/body  daily  to  the  tail  vein 
ind  a  third  group  of  5  mice  with  2  x  10s  units/body 
iaily  to  the  tumor.  The  tumor  was  isolated  on  the 
Jay  following  the  final  administration  and  its  weight 
vas  measured  and  compared  with  that  of  the  con- 
rol  group  administered  only  with  0.1%  HAS/saline. 
Che  results  are  shown  in  Tables  2-1  and  2-2. 

3 
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:  r  ea  traeni Dose 
Weight  of 
Tumo  r  (  g  ) 

group 

Group  i n t r a -  
venous  ly 
admi  n  i  s  t  er  ed 
with  the  a n t i -  
tumor  s u b s t a n c e  

l  x  10"  u n i t s / b o d y / e v e r y  
third  day 

6  x  105  un  i  ts  /body  /day 

1.7  +_  0.1 

0.7  _+  0.1* 

1.2  +  0.1* 

mere  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r ence   within  a 
s i g n i f i c a n c e   level  of  1%  as  compared  to  the  control   v a l u e .  

mere  is  a 
s  i  gn  i  f  i  cance 

s  tocnas  t  i  ca  l  ly 
level  of  5%  as 

s i g n i f i c a n t   d i f f e r e n c e   within  a 
compared  to  the  control   v a l u e .  

laoie  z-z 

i  r  ea  men  i Dose 
Weight  of 
Tumor  (g) 

o o n i r o i  
group 

Group  admini -  
stered  wi th  
the  ant  i-  tumor 
substance  to  the 
tumor 

1.8  +  0.1 

2  x  10s  un i t s / body /day   1.1  +_  0.1* 

mere  is  a  s  tocnas  t  i  ca  1  ly  s i g n i f i c a n t   d i f f e r e n c e   within  a s i g n i f i c a n c e   level  of  1%  as  compared  to  the  control   v a l u e .  

Experimental  txampie  3  Anti-tumor  effect  on  MX- 
1  (human  breast  cancer)  cell-bearing  nude  mouse 

2  to  3  mm  squares  of  MX-1  cells  transferred 
subcutaneously  with  BALB/c  nude  mice  were  sub- 
cutaneously  transplanted  to  the  abdomen  of  5 
week-old  female  nude  mice  (Shizuoka  Experimen- 
tal  Animal  Cooperative  Association).  After  the  for- 
mation  of  the  tumor  was  checked  12  days  later,  a 

90 

solution  of  the  anti-tumor  substance  in  0.1% 
HSA/saiine  was  administered  to  the  tail  veins  of 
one  group  of  5  mice  in  2  x  20s  units/body  every 
third  day,  another  group  of  5  mice  with  6  x  105 
units/body  daily  to  the  tail  vein  and  a  third  group  of 
5  mice  with  2  x  10s  units/body  daily  to  the  tumor. 
The  tumor  was  isolated  on  the  day  following  the 
final  administration  and  its  weight  was  measured 
and  compared  with  that  of  the  control  group  admin- 
istered  only  with  0.1%  HSA/saline.  the  results  are 
shown  in  Tables  3-1  and  3-2. 
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Table  3-1 

it  ea  tmen  t Dose 
Weight  of 
Tumo  r  (  g  ) 

Control  group 

Group  i n t r a -  
venous  ly 
admin  i  s  t e r e d  
wi  th  the  ant  i  - 
tumor  s u b s t a n c e  

2  x  10"  un  i  t s / b o d y / e v e r y  
third  day 

6  x  105  u n i t s / b o d y / d a y  

2.2  +  0.2 

0.5  +  0 .2  

1.3  +  0 .2  

There  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r e n c e   within  a 
s i g n i f i c a n c e   level  of  1%  as  compared  to  the  control   v a l u e .  

raDie  i - z  

it  e  a  tmen  t Dos  e 
Weight  of 
Tumo  r  (  g  ) 

Control  group 2.4  +  0.2 

Group  admin i -  
stered  wi  th 
the  ant  i  - tumor 
substance  to  the  
tumor 

2  x  10J  u n i t s / b o d y / d a y  1.2 0  .  2 

mere  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r e n c e   w i t h i n  
s i g n i f i c a n c e   level  of  1%  as  compared  to  the  control   v a l u e .  

Experimental  Example  4  Anti-tumor  effect  on  Meth 
 ̂ (fibrosarcoma)  cell-bearing  (subcutaneous)  mice 

2  x  105  Meth  A  cells  were  subcutaneously 
ransplanted  to  the  abdomen  of  5  week-old  male 
DBF1  mice  (Shizuoka  Experimental  Animal  Coop- 
srative  Association).  After  the  formation  of  the  te- 
nor  was  checked  after  a  lapse  of  10  days,  groups 

45 

of  5  mice  were  administered  a  solution  of  the  anti- 
tumor  substance  in  01.%  HSA/saiine  intravenously 
in  6  x  10*  units/body,  to  the  tumor  in  2  x  10s 
units/body  and  intramuscularly  in  6  x  10' 
units/body,  at  once.  Necrosis  of  the  tumor  was 
monitored  24  hours  after  administration.  The  tumor 
was  isolated  3  days  after  the  administration  and  its 
weight  was  measured  and  compared  to  that  of  the 
control  group.  The  results  are  shown  in  Tables  4-1 
to  4-3. 

so 

55 
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i  ao  i  e  t  -  i 

i  r  eairaeni uose  
Tumor 
Weight  (g) 

Rate  of 
Necros  i  s 
Format  i  on 

uon  i r o i  
group 

Group  i n t r a -  
venous  ly 
admin  i  s  t e r ed  
with  the  a n t i -  
tumor  s u b s t a n c e  

0.26  +_  0.05 0/5 

6  x  106  un i t s /body   0.09  +  0.02**  4/5 

There  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r e n c e   with  in 
s i g n i f i c a n c e   level  of  5%  as  compared  to  the  control   v a l u e .  

i  ao  l  e  t  -  i  

l  r  ea  men  i Dose 
Tumor 
Weight  (g) 

Rate  of 
Necros  i  s 
Forma  t  i  on 

oon  i r o i  
group 

Group  admini -  
s tered  wi th  
the  a n t i - t u m o r  
s u b s t a n c e  
to  the  tumor 

i  x  i  u  - 
un  i  t s / b o d y  

B.  28  +_  0 .04 

□  .12  +_  0.01 

0/5 

5/5 

mere  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r e n c e   within  a s i g n i f i c a n c e   level  of  5%  as  compared  to  the  control   v a l u e .  

50 
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5 

70 

Rate  of  
Tumor  Nec  r  os  i  s Treatment  Dose  Weight  (g)  Format ion  

î on  i r o i  
group  -  0.25  +_  0  .  05  0/5 

Group  i n t r a -  
muscular  ly 
adminis te red   6  x  106  0  .  10  0.05**  2/5 
.vith  the  an t i -   u n i t s / b o d y  
tumor  s u b s t a n c e  

There  is  a  s t o c h a s t i c a l l y   s i g n i f i c a n t   d i f f e r e n c e   within  a 
s i g n i f i c a n c e   level  of  5%  as  compared  to  the  control   v a l u e .  

is 

expenmeniai  example  o  Anti-tumor  errect  on  Meth 
A  cell  bearing  (intracutaneous)  mice 

2  x  10s  Meth  A  cells  were  intracutaneously 
ransplanted  to  the  abdomen  of  5  week-old  CBF1 
nice  (Shizuoka  Experimental  Animal  Cooperative 
Association).  After  the  formation  of  the  tumor  was 
:hecked  after  a  lapse  of  8  days,  groups  of  5  mice 

vere  administered  intravenously  with  a  solution  of 
he  anti-tumor  substance  in  0.1%  HSA/saline  in  2  x 
0*  units/body,  and  to  the  tumor  in  6  x  10s 
mits/body,  at  once,  respectively.  Necrosis  of  the 
umor  was  monitored  24  hours  after  the  administra- 
ion.  Further,  the  volume  of  the  tumor  was  com- 
>ared  with  that  in  the  control  group  20  days  after 
he  administration.  The  results  are  shown  in  Tables 
M  and  5-2. 

5 
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Table  5-1 

Rate  of  Volume 
Necrosis  of  Tumor  Cure 

Treatment  Dose  Formation  (mnr)  Ra te  

Control  -  0/5  4280  _+  243  0/5 
group 

Group  i n t r a -  
venously  
adminis te red   2  x  106  4/5  2171  _+  884  2/5 
with  the  ant i -   u n i t s / b o d y  
tumor  s u b s t a n c e  

Table  5-2 

Rate  of  Volume 
Necrosis  of  Tumor  Cure 

Treatment  Dose  Formation  (mm3)  Rate  

C o n t r o l  
group  -  0/5  5280  +_  725  0/5 

Group  admini-  2  x  106  5/5  350  _+  281*  4/5 
s tered  with  u n i t s / b o d y  
the  a n t i - t u m o r  
substance  6  x  103  5  /5  1973  +_  879  3/5 
to  the  tumor  u n i t s / b o d y  

There  is  a 
s  ign  i  f  i  cance 
There  is  a 
s  i  gn  i  f  i  cance 

s  tocnas  t  i  cal  ly 
level  of  1%  as 
s  tochas  t  i  ca  1  ly 
level  of  5%  as 

s  ign  i  f  i  can t  
compared  to 
s  ign  i  f  i  can t  
compared  to 

d i f f e r   ence 
the  c o n t r o l  
d  i  f  f  er  ence 

the  c o n t r o l  

w i t h i n  
v a l u e .  
w i t h i n  
value  . 

40 

Experimental  Example  6  Anti-tumor  effect  on  Lew- 
is  lung  cancer-bearing  mouse 

5  x  10s  Lewis  lung  cancer  cells  were  sub- 
cutaneously  transplanted  to  the  abdomen  of  6 
week-old  male  C57BL/6  mice.  After  the  formation 
of  tumors  was  checked  after  a  lapse  of  9  days,  a 

45 

solution  of  the  anti-tumor  substance  in  0.1% 
HSA/saline  was  administered  to  groups  of  5  mice 
intravenously  or  to  the  tumor,  respectively,  in  2  x 
10s  units/body  at  once.  Necrosis  of  the  tumor  was 
macroscopicaliy  monitored  24  hours  after  admin- 
istration.  The  results  are  shown  in  Tables  6-1  and 
6-2. 

50 
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iaDie  o - i  

i  r  ea  unen  i Dose 

Rate  of 
Nec  ros  i  s 
Format  i  on 

Control  -  0/5 
group 

Group  in t ra -   2  x  106  un i t s /body   4/5 
venous  ly 
a d m i n i s t e r e d  
with  the  ant  i  - 
tumor  s u b s t a n c e  

iaDie  b-z 

Rate  of 
Necros  i  s 

Treatment  Dose  Format ion  

^on  tro  i 
group 

3roup  admini-  2  x  10* 
s  tered  wi th  
the  an  ti  - tumor 
s u b s t a n c e  

0/5 

j n i t s /body   5/5 

=xpenmentai  example  /  Acute  loxicity 

The  purified  anti-tumor  substance  was  dis- 
solved  in  saline.  The  solution  of  the  anti-tumor 
substance  was  intravenously  administered  to  a 
jroup  of  10  each  of  laboratory  animals  of  6  week- 
)ld-fema!e  and  -male  ICR  type  mice,  and  a  group 
)f  10  each  of  6  week-old-female  and  -male  Wistar 
ats  (both  by  Japan  Charles  River  Co.,  Ltd.)  in 
rarious  concentrations.  After  monitoring  for  2 
veeks,  LDM  was  determined.  As  a  result,  the  LD„ 
'aiue  was  higher  than  1  x10"  units/kg  in  both  mice 
ind  rats. 

As  is  evident  from  the  foregoing  experimental 
samples,  the  anti-tumor  substance  of  the  present 
nvention  is  safe  and  extremely  useful  since  it 
ihows  anti-tumor  effects  on  various  cancers  and 
he  acute  toxicity  test  reveals  that  the  LD»  value  of 
he  substance  is  much  greater  than  the  dose  that 
>xhibits  the  anti-tumor  effects. 

The  anti-tumor  substance  shows  an  anti-tumor 
iffect  on  the  aforesaid  tumor  cells.  Therefore,  the 
mti-tumor  substance  can  be  used  in  various  de- 
;ired  applications,  depending  upon  the  kind  of  tu- 
nor  or  the  tumor  site  in  the  organ  that  bears  tumor 

tissues  to  be  treated.  Application  methods  include 
oral  and  parenteral  administration;  the  parenteral 
administration  includes  intravenous  administration, 

'5  intraarterial  administration,  intramuscular  adminis- 
tration,  subcutaneous  administration,  intraepidermal 
administration,  intralymph  node  administration,  in- 
tracorporeal  administration,  and  the  like.  Among 
these  applications,  specifically  suited  are  intrave- 

10  nous  administration,  intraarterial  administration,  in- 
tramuscular  administration,  subcutaneous  adminis- 
tration  and  intracorporeal  administration. 

The  medical  preparations  which  are  usable  in 
the  invention  include  injection,  eyedrop,  inhalation, 

15  and  medicines  for  external  application.  The  anti- 
tumor  substance  can  be  used  as  medicine  for  oral 
administration,  medicine  for  rectal  administration 
and  medicine  for  intravaginal  administration. 

It  is  expected  that  the  optimum  dose  of  the 
10  anti-tumor  substance  would  greatly  vary  dependent 

upon  the  condition  of  the  patient,  the  kind  of  tumor, 
the  manner  of  application,  etc.,  but  a  therapeutic 
dose  for  an  adult  is  103  to  109  units/day,  preferably 
10*  to  10*  units/day  in  the  systemic  administration 

5  by  intravenous  administration,  intraarterial  admin- 
istration,  intramuscular  administration,  etc.,  10s  to 

9 
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10  units/day  in  the  oral  administration,  and  103  to 
10s  units/day  in  the  local  administration.  The  dose 
can  appropriately  be  varied  depending  upon  the 
application  path  and/or  the  patient's  condition. 

The  anti-tumor  substance  can  be  prepared  into 
a  medical  preparation  in  a  conventional  manner 
together  with  an  optional  pharmaceutical  vehicle, 
base  and/or  excipient.  The  anti-tumor  substance 
can  be  used  in  oil-soluble  capsules  or  tablets  for 
oral  administration,  in  water-soluble  injections  or 
injections  of  lyophilized  powders  for  injections,  in 
rectal  suppositories  for  rectal  administration,  and  in 
ointments  or  lotions  for  medicine  for  external  use. 
In  the  preparation  of  the  medical  composition  of 
the  invention,  conventional  vehicles  can  be  used, 
desirably  including,  human  serum  albumin,  su- 
crose,  gelatin  and/or  polyethylene  glycol. 

Concrete  applications  of  anti-tumor  substances 
of  the  present  invention  as  described  above  are 
explained  below  referring  to  examples  in  pharma- 
ceutical  use.  the  present  invention  is,  however,  not 
to  be  limited  to  any  of  the  applications  and/or 
examples  set  forth  in  this  specification. 

Application  example  1  Water-soluble  injection 

10'  units  of  the  anti-tumor  substance  were  dis- 
solved  in  100  ml  of  0.1  4M  sodium  chloride-contain- 
ing  0.01  M  phosphate  buffer  (pH  7.0)  prepared  us- 
ing  distilled  water  for  injection.  The  solution  was 
filtered  under  sterile  conditions  with  a  membrane 
filter  and  1  ml  aliquots  of  the  resultant  filtrate  were 
filled  into  glass  containers  which  were  then  sealed 
to  obtain  the  product. 

Application  Example  2  Lyophilized  injection 

1  09  units  of  the  anti-tumor  substance  were  dis- 
solved  in  100  ml  of  0.1  4M  sodium  chloride-contain- 
ing  0.01M  phosphate  buffer  (pH  7.0)  prepared  us- 
ing  distilled  water  for  injection.  Thereafter,  1  g  of 
human  serum  albumin  was  added  to  the  solution  to 
give  a  total  amount  of  200  ml.  The  solution  was 
filtered  under  sterile  conditions  using  a  membrane 
filter  and  2  ml  aliquots  of  the  filtrate  were  charged 
into  glass  containers,  followed  by  lyophilization. 
After  completion  of  the  lyophilization,  the  contain- 
srs  were  sealed  to  obtain  the  product. 

Application  Example  30intment 

10  mg  of  the  anti-tumor  substance  were 
weighed  and  kneaded  with  1  ml  of  liquid  paraffin. 

5  Thereafter  50  g  of  Vaseline(R)  were  added  thereto 
and  the  mixture  was  mixed.  Further  50  g  of 
Vaseline(R)  were  added  and  the  mixture  was  mixed 
to  homogeneity  to  obtain  an  ointment. 

While  the  invention  has  been  described  in  de- 
70  tail  and  with  reference  to  specific  embodiments 

thereof,  it  will  be  apparent  to  one  skilled  in  the  art 
that  various  changes  and  modifications  can  be 
made  therein  without  departing  from  the  spirit  and 
scope  thereof. 

75 
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Microorganisms 

Among  the  microorganisms  used  in  the  present 
invention,  Escherichia  coli  HB  101/pM  307  and  £;  
scherichia  coli  N  4830/pM  315  have  been  depos- 
ited  in  the  Fermentation  Research  Institute  respec- 
tively  under  Deposit  Nos.  8337  and  8336.  Further, 
Notice  of  Refusal  to  take  charge  of  deposit  has 
been  received  with  plasmids  pTM  1,  pM  307,  pM 
315,  pM  389,  CHO(DXB11)/pM  389  and  pM  390,  as 
being  microorganisms  outside  the  scope  put  under 
the  custody,  but  these  plasmids  are  being  main- 
tained  available  to  the  public. 

Claims 

1.  An  amino  acid  composition,  comprising  an 
amino  acid  sequence  of: 

H-GIn  Ala  Val  Arg  Ser  Ser  Ser  Arg  Thr  Pro  Ser  Asp 
Lys  Pro  Val  Ala  His  Val  Val  Ala  Asn  Pro  Gin  Ala 
Glu  Gly  Gin  Leu  Gin  Trp  Leu  Asn  Arg  Arg  Ala  Asn 
Ala  Leu  Leu  Ala  Asn  Gly  Val  Glu  Leu  Arg  Asp  Asn 
Gin  Leu  Val  Val  Pro  Ser  Glu  Gly  Leu  Tyr  Leu  He 
Tyr  Ser  Gin  Val  Leu  Phe  Lys  Gly  Gin  Gly  Cys  Pro 
Ser  Thr  His  Val  Leu  Leu  Thr  His  Thr  He  Ser  Arg  He 
Ma  Val  Ser  Tyr  Gin  Thr  Lys  Val  Asn  Leu  Leu  Ser 
Ma  He  Lys  Ser  Pro  Cys  Gin  Arg  Glu  Thr  Pro  Glu 
Cly  Ala  Glu  Ala  Lys  Pro  Trp  Tyr  Glu  Pro  He  Tyr 
Leu  Gly  Gly  Val  Phe  Gin  Leu  Glu  Lys  Gly  Asp  Arg 
Leu  Ser  Ala  Glu  He  Asn  Arg  Pro  Asp  Tyr  Leu  Asp 
Phe  Ala  Glu  Ser  Gly  Gin  Val  Tyr  Phe  Gly  lie  He  Ala 
Leu-OH. 

2.  The  composition  of  claim  1,  which  shows  a 
molecular  weight  in  the  range  of  16,000  to  20,000 
ialtons  upon  SDS-polyacrylamide  gel  elec- 
rophoresis,  and  a  molecular  weight  in  the  range  of 
30,000  to  45,000  daltons  upon  gel  filtration. 

3.  The  composition  of  claim  1,  which  has  a 
specific  activity  in  the  range  of  0.5  x  10'  to  3  x  10' 
jnits/mg  protein. 

4.  The  composition  of  claim  1,  wherein  said 
composition  additionally  contains  the  amino  acid 
sequence  of  Met-Arg-lle-Arg-Thr-Thr-Ser. 

5.  A  process  for  producing  an  amino  acid  com- 
5  position  having  the  amino  acid  sequence  of  claim 

1  ,  said  process  comprising  the  steps: 

extracting  messenger  RNA  (mRNA)  coding  for  said 
amino  acid  composition  from  a  cell  that  is  capable 

w  of  producing  said  amino  acid  composition; 

preparing  a  double-stranded  complementary  DNA  - 
(cDNA)  using  said  mRNA  as  a  template; 

75  inserting  said  cDNA  into  an  expression  vector; 

transforming  a  host  cell  with  said  expression  vec- 
tor;  and 

20  culturing  the  transformed  host  cell. 
6.  the  process  of  claim  5,  wherein  said  amino 

acid  composition  shows  a  molecular  weight  in  the 
range  of  16,000  to  20,000  daltons  upon  SDS- 
polyacrylamide  gel  electrophoresis,  and  a  molecu- 

25  lar  weight  in  the  range  of  30,000  to  45,000  daltons 
upon  gel  filtraiton. 

The  process  of  claim  5,  wherein  said  amino 
acid  composition  has  a  specific  activity  in  the 
range  of  0.5  x  10'  to  3  x  10'  units/mg  protein. 

30  8  The  process  of  claim  5,  wherein  said  amino 
acid  composition  additionally  contains  the  amino 
acid  sequence  of  Met-Arg-lle-Arg-Thr-Thr-Ser. 

9.  The  process  of  claim  5,  wherein  said  cell 
capable  of  producing  said  amino  acid  composition 

35  is  a  human  lymphatic  cell. 
10.  The  process  of  claim  9,  wherein  said  hu- 

man  lymphatic  cell  is  a  BALL-1  cell. 
11.  The  process  of  claim  9,  wherein  said  hu- 

man  lymphatic  cell  has  been  exposed  to  the  action 
40  of  a  stimulatory  agent. 

12.  The  process  of  claim  5,  wherein  said  host 
cell  is  of  the  species  Escherichia  coli. 

13.  The  process  of  claim  5,  wherein  said  ex- 
pression  vector  is  a  plasmid. 

<5  14.  The  process  of  claim  5,  wherein  said  cDNA 
contains  the  base  sequence  of 

CAG  GCA  GTC  AGA  TCA  TCT  TCT  CGA  ACC 
CCG  AGT  GAC  AAG  CCT  GTA  GCC  CAT  GTT 

50  GTA  GCA  AAC  CCT  CAA  GCT  GAG  GGG  CAG 
CTC  CAG  TGG  CTG  AAC  CGC  CGG  GCC  AAT 
GCC  CTC  CTG  GCC  AAT  GGC  GTG  GAG  CTG 
AGA  GAT  AAC  CAG  CTG  GTG  GTG  CCA  TCA 
GAG  GGC  CTG  TAC  CTC  ATC  TAC  TCC  CAG 

55  GTC  CTC  TTC  AAG  GGC  CAA  GGC  TGC  CCC 
TCC  ACC  CAT  GTG  CTC  CTC  ACC  CAC  ACC 
ATC  AGC  CGC  ATC  GCC  GTC  TCC  TAC  CAG 
ACC  AAG  GTC  AAC  CTC  CTC  TCT  GCC  ATC 

>1 
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AAG  AGU  UUU  IGU  UAG  AGG  GAG  ACC  CCA 
GAG  GGG  GCT  GAG  GCC  AAG  CCC  TGG  TAT 
GAG  CCC  ATC  TAT  CTG  GGA  GGG  GTC  TTC 
CAG  CTG  GAG  AAG  GGT  GAC  CGA  CTC  AGC 
GCT  GAG  ATC  AAT  CGG  CCC  GAC  TAT  CTC 
GAC  TTT  GCC  GAG  TCT  GGG  CAG  GTC  TAC 
TTT  GGG  ATC  ATT  GCC  CTG  TGA. 

15.  The  process  of  claim  5,  wherein  said  cul- 
turing  step  additionally  contains  the  steps  of: 

recovering  said  amino  acid  composition  from  a 
resultant  culture;  and 

purifying  said  amino  acid  composition  with  a  mon- 
oclonal  antibody  which  is  specific  to  said  amino 
acid  composition. 

16.  A  medical  composition,  comprising  a  phar- 
maceutically  acceptable  carrier  and  a  pharmaceuti- 
cally  effective  amount  of  an  amino  acid  composi- 
tion  having  the  amino  acid  sequence  of  claim  1  . 

17.  The  medical  composition  of  claim  16, 
wherein  said  amino  acid  composition  shows  a  mo- 
lecular  weight  in  the  range  of  16,000  to  20,000 
daltons  upon  SDS-polyacrylamide  gel  elec- 
trophoresis,  and  a  molecular  weight  in  the  range  of 
30,000  to  45,000  daltons  upon  gel  filtration. 

18.  The  medical  composition  of  claim  17, 
wherein  said  pharmaceuticaily  effective  amount  is  a 
tumor  treating  efffective  amount. 

19.  The  medical  composition  of  claim  17, 
wherein  said  composition  is  in  an  orally  or  paren- 
teral^  administrable  form. 

20.  The  use  of  the  amino  acid  composition 
according  to  claims  1  to  4  in  the  treatment  of 
tumor. 

21.  The  use  according  to  claim  20,  wherein 
said  tumor  is  gastric  cancer,  renal  cancer,  breast 
cancer,  lung  cancer,  melanoma,  uterine  cancer, 
nasopharyngeal  cancer  of  fibrosarcoma  tumors. 

22.  The  use  according  to  claim  20,  wherein 
said  composition  is  administered  parenterally. 

23.  The  use  according  to  claim  22,  wherein 
said  amount  is  103  to  10s  units  per  day. 

24.  The  use  according  to  claim  20,  wherein 
said  composition  is  administered  orally. 

25.  The  use  according  to  claim  24,  wherein 
said  amount  is  105  to  10s  units  per  day. 

26.  The  use  according  to  claim  20,  wherein 
said  composition  is  administered  locally. 

27.  The  use  according  to  claim  26,  wherein 
said  amount  is  103  to  10'  units  per  day. 

Claims  for  Austria 

1  .  A  process  for  producing  an  amino  acid  com- 
position,  comprising  an  amino  acid  sequence  of: 

H-GIn  Ala  Val  Arg  Ser  Ser  Ser  Arg  Thr  Pro  Ser  Asp 

Lys  Pro  Val  Ala  His  Val  Val  Ala  Asn  Pro  Gin  Ala 
Glu  Gly  Gin  Leu  Gin  Trp  Leu  Asn  Arg  Arg  Ala  Asn 
Ala  Leu  Leu  Ala  Asn  Gly  Val  Glu  Leu  Arg  Asp  Asn 
Gin  Leu  Val  Val  Pro  Ser  Glu  Gly  Leu  Tyr  Leu  He 

5  Tyr  Ser  Gin  Val  Leu  Phe  Lys  Gly  Gin  Gly  Cys  Pro 
Ser  Thr  His  Val  Leu  Leu  Thr  His  Thr  lie  Ser  Arg  lie 
Ala  Val  Ser  Tyr  Gin  Thr  Lys  Val  Asn  Leu  Leu  Ser 
Ala  He  Lys  Ser  Pro  Cys  Gin  Arg  Glu  Thr  Pro  Glu 
Cly  Ala  Glu  Ala  Lys  Pro  Trp  Tyr  Glu  Pro  lie  Tyr 

70  Leu  Gly  Gly  Val  Phe  Gin  Leu  Glu  Lys  Gly  Asp  Arg 
Leu  Ser  Ala  Glu  He  Asn  Arg  Pro  Asp  Tyr  Leu  Asp 
Phe  Ala  Glu  Ser  Gly  Gin  Val  Tyr  Phe  Gly  He  lie  Ala 
Leu-OH. 

75  said  process  comprising  the  steps: 

extracting  messenger  RNA  (mRNA)  coding  for  said 
amino  acid  composition  from  a  cell  that  is  capable 
of  producing  said  amino  acid  composition; 

20 
preparing  a  double-stranded  complementary  DNA  - 
(cDNA)  using  said  mRNA  as  a  template; 

inserting  said  cDNA  into  an  expression  vector; 
25 

transforming  a  host  cell  with  said  expression  vec- 
tor; 

and  culturing  the  transformed  host  cell. 
30  2.  The  process  of  claim  1,  wherein  said  amino 

acid  composition  shows  a  molecular  weight  in  the 
range  of  16,000  to  20,000  daltons  upon  SDS- 
polyacrylamide  gel  electrophoresis,  and  a  molecu- 
lar  weight  in  the  range  of  30,000  to  45,000  daltons 

35  upon  gel  filtration. 
3.  The  process  of  claim  1  ,  wherein  said  amino 

acid  composition  has  a  specific  activity  in  the 
range  of  0.5  x  109  to  3  x  109  units/mg  protein. 

4.  The  process  of  claim  1  ,  wherein  said  amino 
to  acid  composition  additionally  contains  the  amino 

acid  sequence  of  Met-Arg-lle-Arg-Thr-Thr-Ser. 
5.  The  process  of  claim  1,  wherein  said  cell 

capable  of  producing  said  amino  acid  composition 
is  a  human  lymphatic  cell. 

*5  6.  The  process  of  claim  5,  wherein  said  human 
lymphatic  cell  is  a  BALL-1  ceil. 

7.  The  process  of  claim  5,  wherein  said  human 
lymphatic  cell  has  been  exposed  to  the  action  of  a 
stimulatory  agent. 

>o  8.  The  process  of  claim  1,  wherein  said  host 
cell  is  of  the  species  Escherichia  coli. 

9.  The  process  of  claim  1  ,  wherein  said  expres- 
sion  vector  is  a  plasmid. 

10.  The  process  of  claim  1,  wherein  said  cDNA 
55  contains  the  base  sequence  of: 

CAG  GCA  GTC  AGA  TCA  TCT  TCT  CGA  ACC 
CCG  AGT  GAC  AAG  CCT  GTA  GCC  CAT  GTT 

!2 
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»JIA  GOA  AAl_>  (JO  I  UAA  GUI  GAG  GGG  (JAG 
CTC  CAG  TGG  CTG  AAC  CGC  CGG  GCC  AAT 
GCC  CTC  CTG  GCC  ATT  GGC  GTG  GAG  CTG 
AGA  GAT  AAC  CAG  CTG  GTG  GTG  CCA  TCA 
GAG  GGC  CTG  TAC  CTC  ATC  TAC  TCC  CAG 
GTC  CTC  TTC  AAG  GGC  CAA  GGC  TGC  CCC 
TCC  ACC  CAT  GTG  CTC  CTC  ACC  CAC  ACC 
ATC  AGC  CGC  ATC  GCC  GTC  TCC  TAC  CAG 
ACC  AAG  GTC  AAC  CTC  CTC  TCT  GCC  ATC 
AAG  AGC  CCC  TGC  CAG  AGG  GAG  ACC  CCA 
GAG  GGG  GCT  GAG  GCC  AAG  CCC  TGG  TAT 
GAG  CCC  ATC  TAT  CTG  GGA  GGG  GTC  TTC 
CAG  CTG  GAG  AAG  GGT  GAC  CGA  CTC  AGC 
GCT  GAG  ATC  AAT  CGG  CCC  GAC  TAT  CTC 
GAC  TTT  GCC  GAG  TCT  GGG  CAG  GTC  TAC 
TTT  GGG  ATC  ATT  GCC  CTG  TGA 

11.  The  process  of  claim  1,  wherein  said  cul- 
turing  step  additionally  contains  the  steps  of: 

recovering  said  amino  acid  composition  from  a 
resultant  culture;  and 

purifying  said  amino  acid  composition  with  a  mon- 
oclonal  antibody  which  is  specific  to  said  amino 
acid  composition. 

12.  A  process  for  preparing  a  medical  com- 
position,  characterized  in  that  a  pharmaceutically 
acceptable  carrier  and  a  pharmaceutically  effective 
amount  of  an  amino  acid  composition  prepared 
according  to  claim  1  are  mixed. 

13.  A  process  according  to  claim  12,  wherein 
said  amino  acid  composition  shows  a  molecular 
weight  in  the  range  of  16,000  to  20,000  daltons 
upon  SDS-polyacrylamide  gel  electrophoresis,  and 

5  a  molecuar  weight  in  the  range  of  30,000  to  45,000 
daltons  upon  gel  filtration. 

14.  A  process  according  to  claim  12,  wherein 
said  pharmaceutically  effective  amount  is  a  tumor 
treating  effective  amount. 

to  15.  The  use  according  to  claim  12,  wherein 
said  composition  is  in  a  orally  or  parenterally  ad- 
ministerable  form. 

16.  The  use  of  the  amino  acid  composition 
prepared  according  to  claims  1  to  11  in  the  treat- 

75  ment  of  tumor. 
17.  The  use  according  to  claim  16,  wherein 

said  tumor  is  gastric  cancer,  renal  cancer,  breast 
cancer,  lung  cancer,  melanoma,  uterine  cancer, 
nasopharyngeal  cancer  or  fibrosarcoma  tumors. 

20  18.  The  use  according  to  claim  16,  wherein 
said  composition  is  administered  parenterally. 

19.  The  use  according  to  claim  18,  wherein 
said  amount  is  103  to  109  units  per  day. 

20.  The  use  according  to  claim  18,  wherein 
25  said  composition  is  administered  orally. 

21.  The  use  according  to  claim  20,  wherein 
said  amount  is  105  to  10'  units  per  day. 

22.  The  use  according  to  claim  16,  wherein 
said  composition  is  administered  locally. 

30  23.  The  use  of  claim  22,  wherein  said  amount 
is  1C  to  10*  units  per  day. 
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o C A G A G G A C C A G C T A A C A G G G A G A G A A G C A A C T A C A G A C C C C C C C T G A A A A  
C A A C C C T C A G A C G C C A C A T C C C C T G A C A A G C T G C C A G G C A G G T T C T C T T C C  
T C T C A C A T A C T G A C C C A C G G C T C C A C C C T C T C T C C C C T G G A A A G G A C A C C  

-74  -70 
ATG  AGC  ACT  GAA  AGC  ATG  ATC  CGG  GAC  GTG  GAG  CTG  GCC 

-60  -50 
GAG  GAG  GCG  CTC  CCC  AAG  AAG  ACA  GGG  GGG  CCC  CAG  GGC 

-40 
TCC  AGG  CGG  TGC  TTG  TTC  CTC  AGC  CTC  TTC  TCC  TTC  CTG 

-30  
ATC  GTG  GCA  GGC  GCC  ACC  ACG  CTC  TTC  TGC  CTG  CTG  CAC 

-20  _,0 
TTT  GGA  GTG  ATC  GGC  CCC  CAG  AGG  GAA  GAG  TTC  CCC  AGG 

GAC  CTC  TCT  C  TA  ATC  AGC  CCT  CTG  GCC  CAG  GCA  GTC  AGA 
10 

TCA  TCT  TCT  CGA  ACC  CCG  AGT  GAC  AAG  CCT  GTA  GCC  CAT 
20  30 

GTT  GTA  GCA  AAC  CCT  CAA  GCT  GAG  GGG  CAG  CTC  CAG  TGG 
40 

CTG  AAC  CGC  CGG  GCC  AAT  GCC  CTC  CTG  GCC  AAT  GGC  GTG 
30 

GAG  CTG  AGA  GAT  AAC  CAG  CTG  GTG  GTG  CCA  TCA  GAG  GGC 
60 

CTG  TAC  CTC  ATC  TAC  TCC  CAG  GTC  CTC  TTC  AAG  GGC  CAA 
70  so 

GGC  TGC  CCC  TCC  ACC  CAT  GTG  CTC  CTC  ACC  CAC  ACC  ATC 
90 

AGC  CGC  ATC  GCC  GTC  TCC  TAC  CAG  ACC  AAG  GTC  AAC  CTC 
100 

CTC  TCT  GCC  ATC  AAG  AGC  CCC  TGC  CAG  AGG  GAG  ACC  CCA 
no  120 

GAG  GGG  GCT  GAG  GCC  AAG  CCC  TGG  TAT  GAG  CCC  ATC  T A T  
130 

CTG  GGA  GGG  GTC  TTC  CAG  CTG  GAG  AAG  GGT  GAC  CGA  C T C  
140 

AGC  GCT  GAG  ATC  AAT  CGG  CCC  GAC  TAT  CTC  GAC  TTT  GCC 
I  50 

GAG  TCT  GGG  CAG  GTC  TAC  TTT  GGG  ATC  ATT  GCC  CTG  TGA 

G G A G G A C G A A C A T C   C  A  A  C  C  TT  C  C  C  A  A  A  C  G  C  C  TC  C  C  C  T  G  TC  C  C  A  A  T  C  C  C  T T T  
A T T A C C C C C T C C T T C A G A C A C C C T C A A C C   T C T T C T G G C T C A A A A A G A G A A  
TTGG  GGGCTT  AGGGTCGG  A  A  C  C  C  A  A  G  C  T  T  AG  A  A  C  T  TT  A  A  G  C  AA  C  A  AG  A  CCA 
CC  A  CTT  CGA  A  ACC  TGG  GATTC  A  G  G  A  A  T  G  T  G  TG  G  C  C  T  G  C  A  C  AGTGAAG  TGCT 
GGC  A  ACC  ACT  A  AG  A  A  T  T  C  A  AA  C  T  G  G  G  G  C  CTC  C  A  G  A  AC  T  C  A  C  TG  G  G  G  C  C  T  AC 
AGC  TTT  G  ATC  C  C  TG  A  C  A  T  CTG  G  A  AT  C  TG  G  AG  A  C  C  A  GGG  AG  C  C  TT  T  G  G  TTC  T 
GACC  AG  AATGCTGC  A  G  G  A  C  TT  G  A  G  A  A  G  AC  CTC  ACC  TAGAAATTG  ACA  C  AAG 
TGG  ACC  TTAGGCCT  TC  CTCTC  TCCAG  A T G T T T C   C  A  G  AC  TT  C  C  TT  G  A  G  AC  A  C 
G  G  A  G  CC  C  AG  C C C T C C C C A T G G A G C C A G C T C C C T C T A T T T A T G T T T G C A C T T  
GTG  ATT  A  TTT  ATT  A  TT  T  A  TTT  A  T  TA  T  T  T  A  TT  T  A  T  T  T  AC  AG  A  TG  A  A  T  G  T A T T  
T A T T T G G G A G   A  CCG  G  GGT  ATC  C  TGGGGG  ACCC  A  ATGT  AGG  AGCTGCC  TTGG 
C  TC  AGA  C A T G T T T T C   CGTGAA  A  ACGG  AG  CTG  A A C A A T A G G C T G T T C C C A T G  
TAG  C  CC  C C T G G C C T C T   GTGCC  T T C T T T T G   ATT  A  TG  TTT  TTT  AAA  AT  A  TTT  A 
TCTG  A T T A A G T T G T C T A A   ACA  ATGCTGA  TTTGG  TGACCAAC  T G T C A C T C A T  
T G C T G A G C C T C T G C T C C C C A G G G G A G T T G T G T C   TG  TAATC  G  CCC  TAC  T A T T  
C A G T G G C G A G A A A T A A A G   TTTG  C T T  
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