
     1          1

 
 



DNA

DNA

DNA

DNA  
 

DNA

 DNA

DNA

DNA

 

ABO Rh

 



 

S

DNA

DNA DNA 

DNA

 DNA

 
  

 
 T

T

  

 

DNA DNA
Nucleus

 Virus Inf luenza

Streptococcus pneumonia

Pneumonia



HIV

 

 

I I

T T

HIV 
T

HIV HIV B

 

 



 

 

B

DNA  
DNA DNA DNA

DNA

 

DNA



 



DNA

DNA

 

 .

 

 
 

DNA

  

DNA RNA DNA
DNA



 
 !

  

 

 

DNA

DNA

:
 :

:



 

 

:
:

DNA

DNA

DNA DNA

DNA

DNA

:

:
:
:

:



 

 DNA

 . DNA 

 DNA

.DNA DNA

++

RNA+++

DNA++

++

++

DNA DNA

RNA DNA DNA



RNA DNA

DNA

RNA

RNA 

DNA 

: ( )PO

ATP

ATP

ATP

U C T

RNA DNA

 .U T

G A

 

  



 

DNA RNA

A DNA RNA

U T RNA DNA G C RNA DNA

RNA U DNA T

DNA RNA DNA

RNA RNA

RNA

TACGUACG

DNARNA

AMP ADP ATP



OH

:RNA DNA

 RNA RNA

DNA  

. DNA

RNA

RNA

tRNA

RNA

 

 tRNA

C G T A
U A RNA



 

DNA RNA

DNA RNA

   

DNA
O)

C T
*

*

RNAC U

rRNA 

mRNA 

tRNA

*

DNA

DNA

DNA

RNA DNA  

OH

RNA DNA

DNA

DNA



 DNA

DNA

DNA

  14 DNA

 DNA C 1
4 G 1

4 T 1
4 A

 DNA DNA A  
( )1

4

DNA

 DNA

A T C G,

A
T

G
C

G C T A

A G T C A G
T C

+ = + ⇒ +
+

=

 T + C A + G 

IÀï¸Än¼Q IÀï¸ÄkÃμÄoÃQ IÀkÃU¼F± ¼̈º ®¨
IÀï¸Än¼Q

IÀï¸ÄkÃμÄoÃ= = ⇒1
2 QQ = 1

DNA

DNA

DNA  A+T = C+G 
G C T A C-G A-T



 

C T DNA

A T

A T A T= = ⇒ + =300 600

C G DNA

G C C G
G C

+ = − ⇒ = = =
=1000 600 400 400

2 200''''''"

T A G C

X DNA

X DNA DNA

DNA

DNA :DNA

DNA

DNA DNA

 X DNA  

DNA

DNA

DNA

DNA

 X

DNA DNA

DNA DNA X
X

X X



DNA  (

DNA   

DNA

D
N

A

DNA
DNA

G=C A=T

DNAX DNA
DNA

DNA

DNA
DNA

 DNADNA
DNA

D
N

ADNADNA

DNA



DNA  

DNA

DNA

 DNA

DNA

DNA

 DNA

T A

G C T A C G

 G C T A DNA

DNA C G C G

DNA

DNA

T A T A T A

G C

T A G C

DNA DNA



DNA

DNA

C T DNA

DNA G A

 DNA

 

DNA

A DNA

DNA

 

ACTGTAC DNA

 CATGTCA

 GTACAGT

GCTATGCATG DNA

 GTACGTATCG

 CATGCATAGC

DNA

DNA

 DNA

DNA

DNA DNA



DNA
DNA

C G C G T A

DNA

 .

RNA ATP

RNA DNA RNA DNA

RNA DNA

ATP

ATP  ATP 

ATP 

ATP

ATP

FAD NADP NAD  

ATP 

 FAD NAD FAD NAD

NAD NADP


