
 
 


       


      


 








S35O18C12C14








ATPNADPH2


            PGAL  NADPH


CO2 


        

   
       


     

     


     
 


DNAATP 


 


       


–– 

–––– 


 




 

 
 
 



 
 

 ATP 
 NADPADP 
 NADPHATP 
 PGAL 

 
 ATPNADPH ATPNADP 
 PGALATP ATP 

 
    ATPDNA 

← 
     
      
 
      
PGAL 
       
ATP 
    
      
ATP 
  
  
 NADPNADPH 2  
 

 NADPH 2NADP 
     
 
 –ATPNADP   –ATP    NADP 

–  


 ATP   


   PH   


       


    

      


   
    


    


     


  

 




  

 
   


  
 

––
 

 
 

 
 

CO2
 







 



 










 ...................


 ................


 ...................
 

 


    


 


  


   


      


      


     
     




  

     


     


     


      


    


    
   


   


       





 


 


  


     


        


    
    

 
 ––

 


   


  


     


  


   


  


   


  


    


  


 




 


 

 


    
ATP

    


ATP  PGALNADP 
 NADHFADH 2   

 ATPNADHFADH2
ATPNADH FADH2  ATPNADHFADH2
ATP NADH FADH2  ATPNADHFADH2 


CO2  ATP NAD  

ATP
FADNAD PGAL NADHFADH2 

 ATP
      

ATP
      

ATP
      

ATP
      

CO2
      

CO2
      

CO2
      

CO2
      


            


            


            


            



 NAD


 NADH

            



 FAD FADH2

            
ATPFADH

       


 ATP   ATP  ATP   ATP 
 



 ATP
       

  NADH
         


  ATP 


– 

–
  

 NAD
     

 NADH
     


  NADHNAD 

NAD NADH  NAD NADH 


    CO2  


  
 CO2

    


 PGAL    


     


ADPATPNADHFADH  


    


    


    
PGAL

 


ADPNADHATPFADH  


1ATP2ATP3NADH1FADH


NAD+FADNAD+FAD 






ATPADP 


 
 
 



 
CO2 

     


  
co2  


    


       


     


   

     


  
     


     


      


      

   


     


    


 



 
      

 
      

 
    
  

 
  
  
   

 
       

 
    
    



 
   

   
   
   
   

 
    

    
    
    
    

 
      

 
    

 
   

   
   
   
   

 

 
       

 


















 

 
 

 
 
 
 
 
 
 
 



 
 

    
    

 
     

 
     

  
 

 –––– –– –– 
 

     
 

    
   

 
     

  
 

  
  
    

 
 ClNa CaK

 
 ClNa Ca K 

 
 ClNa Ca K 

 
     

 
        

 
       

 
      

 
     

 
     

 
       

– 
       

 
   

 
 – – –   



 
     

 
        

 
        

 
        

 
     














٪٪٪٪٪٪٪٪





–


–


 
 


 





















 







 



 
 

   
      

 
      

  
      

 
      
     

 
      

 
           

 
       

 
      
  
 

        
 

    
  
 

     ATP 
    
 

   ATP 
 ATP    
 

  
    
       
– 

      
 

        
 

    
 Z     
 

       
 

    
 

       
 



 
     
 

      
      
 

     
     
 

    
     
 

    
 

     
 

       
 

    
   



–







–















 





ATP







–––



 

 
      

 
      

 
      

 
    
     

 
     
        

 
     
     

 
    
     

 
       
   

 
     



























 

––– 

 

 



 
 

     
 

      
 

    
   

 
    

 
       

 
      

 
      


–– ––  

–  –  


    


       


       


     


     


–    – 
–   – 


   

      


     


  PH   


  
     


    

  


       




       


    

     


       


     


    


      


      


      


     
  


       


      


   

  


     
   


    


     

   


     


     


      
     


    

 
   

   
 




     


     


    


–  –  ––  – 


    


    


 

 
 

 


       
 LH

   


       


        


 


        


  


       
      

FSHLH


 FSH– -  LH     LH––FSH– 
–FSH–LH–     LH––FSH 

 FSH LH


–––– 
–––– 
–––– 

––– 


        


     




        


     FSH 


 LH      

         
LH



 

 





 

 

 

 













 

    



  

 

    

 

      

 

     



   

 

–– 



 
 


         

 Ggw
wGgWwggWw

        
BbRr bbrrBbrr

            


      


      


       
Aaaa

          
AaBbaabb

         
BBbb

Bb
        

rr
Rr,RR  Rr, Rr   rr, Rr   rr, rr 




 
        

 
WW

RRRW×  WW×RR   RW×RW  WW×RW 


         
AaBbAB

         
 
 
 
 
 
 
 
 
 
 



 


       
AOABO

            
A

O B A O 
AB

       


     
      


   

    
   


      

     


BB X AA  BB X AO   BO X AA  BO X AO 
 A BAB

AB X AA  AB X BB  AB X AB   BO X AB 
 AABOO


         


       

AaBb
         


          


         


        

oAB
OAB  BO–AO  AOAB  AA–BO  

B
AB   ABA  ABB   AO 


      


       

 
 
 



 

 
DNA

      
DNA

–– –––– 
C=20% , T=31% , G= 31% , A= 18% (


DNADNA RNA  DNA 

DNA
         


       

DNA
   

–DNA
    

–DNA
    


       

DNA
    X   

 DNA
    


DNA DNA 


     


     


 DNA   

DNA
    


 DNA  

DNA
  


      

RNA
       

DNA 
A-G-A-A-G  )RNA 


   – 
DNA 
DNADNARNA 

 
 

 



 
DNA

   
   

DNARNAmRNADNA


   
    


   DNA 

ATP      


DNA DNAmRNA mRNA 
DNA

 mRNA   DNA   
tRNA AUG

           


mRNA  tRNA   rRNA  DNA 


mRNA  tRNA   rRNA  DNA 
mRNA 

           
mRNA

  DNA 


DNARNA mRNA  mRNA tRNADNA 
tRNA

          


           



           


   mRNA   tRNA    rRNA 


  tRNA  mRNA   

DNA
   

tRNA
DNA tRNA mRNA 


DNAmRNA  tRNA  rRNA 


DNARNA← RNA←  RNADNA← 

 




RNA DNARNA   

DNA
DNA  RNA   taq polymerase 


        

mRNA
        

mRNA


          
X

           
DNADNA

DNA  DNA DNA  DNA 


  
 

RNA
     

DNARNAm
 UAC  AUGTACUAG


    

ADP  DNA 
DNARNA 

  


   –   
 

 
 

  









DNA

 
DNA 

DNADNADNADNA 


