
93 

84 

( ~ N J ~ & - N @ N .  g 4 N N )  

Ana lys i s  o f  con t ro l  m e c h a n i s m s  o f  gene  express ion  by  

the  m e t h o d  o f  e m b r y o n i c  m a n i p u l a t i o n  

Ken-ichi YAMAMURA 

Department of  Medicine and Geriatrics, Osaka University Medical School, 
Fukushima-ku, Osaka 553, Japan 

Summary Recombinant D N A  technology have made it possible to isolate a single 

gene coding for a particular protein from a large amount of DNA in the nucleus of every 

human cell and examine its functions. The isolated gene can be inserted into cultured 

human cells in a number of ways such as calcium precipitation method or direct injection 

with a microplpette. Genes can also be inserted into mouse embryos by microinjection. 

In both cases genes may be integrated into the nuclear D N A  or remain free in the cyto- 

plasm as a self-replicating, extrachromosomal element. In case of cultured cells gene 

is usually transcribed to give RNA and R N A  is translated to give protein. Also in mice, 

genes inserted at the embryonic stage are expressed. However the site of integration appears 

to be random and the inserted genes do not function properly. Thus following experi- 

ments need to be accomplished before the gene is introduced into human subjects. Firstly, 

the new gene should be put into the proper target cells and should remain there. Secondly, 

the new genes should be regulated appropriately in the target cells. Once these experiments 

has been accomplished, attempts to treat human genetic diseases with gene therapy will 

be ethically justified. However tissue-specific and stage-specific regulation of gene ex- 

pression is poorly understood at present. The techniques for introducing genes into 

animals such as production of chimeric anima!s and injection of isolated genes into eggs 

will provide powerful tools for studying these regulatory mechanism of gene expression. 
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~ a ' o ~ l N ~ , ~ d  (ECC ~ )  ~,Nt,,?c@ ~ Y/~�9163 cell-mediated gene transfer ~ h i .  :5. 
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-~ ? d ~ b ' ( ~ , ? g : ~ ' .  DNA-mediated gene transfer ~,  ~ M ~ � 9  N lL2:5 ~r_~r 5 ~- 2 75~ 

~" ~ :5. ~ , : ? Z N N ~ � 9  DNA � 9  4 # ~ 4" : /P  = # "~ = ~F~ezN~ , 7o ~,NTS&,5. 

) ~ k : ~ . ~ l t t ~ � 9  ~'% 6~5"~- �9 rdy }f~(~zi~ht~b-C~,To�9 MUllen 6 (1976) 

1. Cell mediated gene transfer: Embryo-embryo chimera 

Embryo-ECC chimera 

Nuclear transfer 

2. Chromosome mediated gene transfer: Embryo-ECC chimera 

Chromosome injection 

3. DNA mediated gene transfer: DNA injection into fertilized eggs 

Embryo-ECC chimera 
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PE, pigment epithelium; OS, outer segment; IS, 
inner segment; ONL, outer nuclear Iayer; INL, 
inner nucIear Iayer. (Mullen & Lavait, 1976) 
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