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 

 





DNA 



(CRISPR-Cas9) 










JOE FREDY (HST)



DNA

JOE FREDY (HST)



DNA
JOE FREDY (HST)



• DNA 

(Double Helix Model) 

• 





• DNA





JOE FREDY (HST)



• 

• DNA







 







JOE FREDY (HST)
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  

















  

JOE FREDY (HST)
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   





   

  

  

 





  



 





JOE FREDY (HST)





DNA 





 

• 





• 





• 





• 







JOE FREDY (HST)







JOE FREDY (HST)



➢ DNAcm



➢ DNA

m

➢ 



➢ 





DNA

JOE FREDY (HST)



• 

• 



• 

 

• 









(DNA)

JOE FREDY (HST)



• 

• 

• 

JOE FREDY (HST)







• 



• 



 

 



 



  

JOE FREDY (HST)



• 

 













JOE FREDY (HST)



DNA    

  

 

 

   













 



JOE FREDY (HST)



DNA   







  







JOE FREDY (HST)



• 

• 

•   





•     



•       



•       

     



• 









JOE FREDY (HST)



• 



• 

 



• 



• 










JOE FREDY (HST)

















 



JOE FREDY (HST)



G 

A 

G 

A 



JOE FREDY (HST)



G 

A 

C 

T 

G 

A 

C 

T   



JOE FREDY (HST)



• DNA 

RNA

• 

• 

• 



• 



• RNA

• RNA 

RNA

JOE FREDY (HST)









DNA

RNA



JOE FREDY (HST)









DNA 








RNA  






JOE FREDY (HST)





(Somatic chromosomes)









(Homologous 

chromosomes). 





(Sex Chromosomes)



X 

Y Y X

Y

SRY





JOE FREDY (HST)





(Somatic chromosomes)



(Sex Chromosomes)











JOE FREDY (HST)





(Somatic chromosomes)



(Sex Chromosomes)
























• 



(Homologous chromosomes). 

• 



• YX 



• YSRY







JOE FREDY (HST)
























44+XX 44+XY



JOE FREDY (HST)




















 44+XX 46 44 2; XX

 44+XY 46 44 2: XY

44+XX 44+XY























JOE FREDY (HST)












JOE FREDY (HST)



Y









Y



SRY 

JOE FREDY (HST)











JOE FREDY (HST)



• XXXY

• 

• 

• 

• 



JOE FREDY (HST)





X0X 





XXXX



JOE FREDY (HST)





XYY

XXYXY





XYYXY

XYY



JOE FREDY (HST)



  






• X

• 















• X Y 



• 





XYY




JOE FREDY (HST)



  




44+X0 

• X

• 








44+XXX   X  




44+XXY 

• X Y 



• 





XYY


44+XYY 

XY 


JOE FREDY (HST)



• DNA



• 



• 





(Gene)









JOE FREDY (HST)



(Translation)



mRNA

tRNA(transfer 

RNA)



rRNA(ribosomal RNA







(Transcription)

DNA





mRNA (messenger 

RNA)mRNA





JOE FREDY (HST)





• 

mRNA

• mRNA

• mRNArRNA 

• tRNA mRNA  



• 





JOE FREDY (HST)



 RNA 







JOE FREDY (HST)



 RNA 

 mRNA 


tRNA 

rRNA 



JOE FREDY (HST)







• 

(Heredity). 

• 

(Variations). 









JOE FREDY (HST)







JOE FREDY (HST)



JOE FREDY (HST)



• 

• (Genetics

• (Gregor Johann Mendel) 

• (Pisum sativum) 





• 

• 

• 







JOE FREDY (HST)



• 

(Pisum sativum) 



• 





• 

(Laws of inheritance) 



• 



•  

 JOE FREDY (HST)



• 



• 



• 

• 









• 



JOE FREDY (HST)







JOE FREDY (HST)



• 

• 

(Monohybrid Cross) 

• 











JOE FREDY (HST)



X 
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JOE FREDY (HST)
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JOE FREDY (HST)




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

JOE FREDY (HST)



• 





• 



• 

• (Alleles) 



JOE FREDY (HST)



• 

• 

T, t 

• Tt



• 

(Phenotype)

(Genotype) 

JOE FREDY (HST)



• 

• 





• (Dominant trait) 

(Recessive trait)   

     

• (Gametes) 



•      

     



JOE FREDY (HST)



?

?

























 

  



 

JOE FREDY (HST)
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TTRR
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TTRR




TTRr




TtRR




TtRr
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

TTRr




TTrr




TtRr
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Ttrr
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TtRr
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ttRr
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TtRr
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

JOE FREDY (HST)















JOE FREDY (HST)






















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









(Non-Mendelian Inheritance) 



(Non-Mendelian Inheritance)

JOE FREDY (HST)



• 



 

•   

 

  (Incomplete dominance)

JOE FREDY (HST)



 Co-dominance)

• 



•  



JOE FREDY (HST)



 (Multiple Allelism)

• ABO

•   

(Human population) 

 IA, IB, i

  



JOE FREDY (HST)



  (Polygenic inheritance)

• 

•  

 

• 



 



JOE FREDY (HST)



  













(Human population) 

IA, IB, i 







JOE FREDY (HST)



  
































(Human population) 

IA, IB, i 



ABO















JOE FREDY (HST)























JOE FREDY (HST)









• 
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





• 

• 

• 

• 
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



(Chiasma) 











  



JOE FREDY (HST)



• 

• 

• X 

• 

• 

• 

• 









 DNA 



(Chemicals), 

(Radiation) 












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







• DNA 

• (Chemicals)

• (Radiation)









 





JOE FREDY (HST)



➢ 

➢ 

➢ 

➢ 

➢ 

➢ 



JOE FREDY (HST)



























JOE FREDY (HST)
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