"HHS %












%. /%&

&% /3& .
9%0%& &41 .
/ .
! 5/
! &
6 7
-8/8.84 & 28 & .1/1&& .
x 5 !
* (
! 5

5/-.

&/ . &%. 1& /&%1& . 1/1&%¥B1& . 1/1&& .

& 19& ! &
( &
1 & 5 !
- & po ! &
/;. .;13& &5 5 0%/PP6/n.. . 1%/ 1.
L 11&& .
! 3 5
|
| < =
%
>

1 &13& &%.1./%& 2. 1%& 2.411%./ ./
13& &.%. &
- bl % !

1%/ 1.

"A
"B

IIB
Il?

All

AA
AC
AC
A?
A%

DA
DD

DB
DB
DC
DE
DE
D$

D$
D$
B#

B@
BC
B?
B$






&% [3& .

(( ' « !

"((






/1
!
/ ,
( &
6 1
- 7 %
! *
|
"(( !
* (
% G !G
* I n
Plasma
membrane

Smooth 7

endoplasmic

reticulumn
Rough
endoplasmic
reticulum

2%0%8& &41 .

Huclear envelope

Hueleolus
Chromatin

Huclear por

*

Hucleus

Mierofilaments
Microtubule



< =6! ! 1K®»%K7 * *

. 1 ) |
6 Lo 70
| 0 |
! .
* _ * H
' &
't 16 17" '
! (
! ! &
roro ! ( 61% 7
&
! @# B### ! B#L

& * 16 7 - *
I * 1
6 - ! L7
1
! & ! 1
11 *
1 : ! I
0 I'F
| F 1 = * I

10



H
G
1
I
I (
G
!
0!

((

11



&1 & & %l & %&& YRM.-&9%.. [0 . /1
[ 1>& 1 &331%¢&;

> * | (( | |
!
I
(K1
6 7 -
! 6
o
1 ' & * I9I
! | < =
<| — ! ”
mn < -
& & -1 && % 13& .
155 - - I

12



17 6 7

& . 1% & & 1%&1

' 1
& 6
* ! 1
|
6 7 !
/ ! 1
! 1!
6 7
&%1% . . [%&;
(( !
*
8 |
!
1 & 1617 !
6 7 1
16 17 !
2
6 7 - 6!
1 ! 1

13



&.1.&. ./%&&

1 § & 1 !
1
I 6 7* 1
1 8 1
- [ [ ™ ;
Al U %
I M
| I ( 6 !' Termination ! a @
! 71/ *
1 6 7
* & _
! "((
-& &1 % &>144 & 13& .
& ! ! 1
(
& ( [ -1
"((
I [ 0 (
( 1
18 * 0
Lo [
1 1
1
6 7! ! &
1 0 - 0 ( |
- 0
( I (1 I
1 1!

14



| RNA
protein “‘ = anticodon |
molecule D & @7 oy = MRNA
forming i codon |
' ml S > | & amino
i acid
i

i1
'

ribosome J
A

{' ribosome

15



| '
! !
! -1
' 2(6 7
(
! (
(G |
* ' |
I
E
! '
[
* I I
& |
| '
! !- 1 x !
( |
| [ '
0

L1>>&.&.. 14/1%.

8 1 -
| P
( 1%
i !
' *
!
& ( 1% 61
( |
| < ( =
1% ' !
! !
1% 6 I
' I 7

16

* (
& !
1
( !
|
*
1
1% 1
!
! 1
[
!
$BL
%ll




Cristae

Inner
-— Membrane

8

B#L

-1%

@#' B##H#

&& . ;& %& . . %13& & & . ;&3&

17

+
! I
x|
!
*
( 1% !
*
I 19 |
!
(
!
( 1%



& ;1% K KBN& KK ! * o]

Activated

1 K K < = I
( 6N 7 !
( 61%7 I 8
I -
!
! ! )
<, =
CAMP cGMP

18



o" &A b1

&.1.&.11% &

! (
| ! |
!
G *
| .
I | |
( ( !
( | -
!
|
' " ' |
| I 1 * *
& * ( * !
| | G
' | ( * l,
K& I 6 7 I 6 7K
191 ' !
! ! !
( 6 2 7 ! (
* 6 7 %
« * * (!
( * 8
* 19 "#

19



Superossido Perossido di Idrogeno Acido Ipercloridico Ossido Nitrico

K& *
! 2
! 6! 7 &
6 "P7 & 60OP7 & 6 P7 !
K
- (
& &
7 6 7
K K
( 1
1 &
- - 7 6 ( 7 6 7
K K '

20



%

>> N I1'4
' 7

.3& &55 18M 1.
&%/ & &/& &. & & 1

21



% !

51

((

%

22




23



24



8/& &4 & 2& &
K< I
7
I 6
+ |
/
!
8 *
*

*k

LME& .

= (

25



8 -* (
I
! *
!
!
I
I 0o
[
<
!
8
!
!
0
)
- 16
I |
!
! I
(
!
111G
(!
&&7 & !
b
0 (

- ((

26

((

(

6 !



*(
1!|
!
I
*
! -
<
0 |
19
]
|

27



28



29



((

/111

30

((



. 111 11%1
6 7

31



32



33



- ((

6 (

*

6!

34



35



Q N6

& /

I
1
G ! I
1((
[ [
(
*x 0
1 -

. &%.1& /1&%1& . 1/1&& .

36



((

&

37



2! %

k

- 19

38

4k

1, 2!
!
*
2 |
%K !
"(( !
8 !
K4
<N <



O K K | |
< =
o
N < 1 ! =
* I
| < =
I 6’
7 ! 0 8
(G ! (
H * N ! !
!
N '
! 0
19
( &
!
(( ! ! (
! ( K [
" | %
( ( !
& * ( ( v1r o+
&( 0 '
L ! (

39



( < =
' !
1 -
(
| ! |
! I
, !
& ! ' |
1
[ |
8 ( !
G
| [
! 0
' 6 >KN!I47!
- !
& (
I&!
Co1x (
&
!
! [ 11 '
1 -
| [
"0 I
!
! |
' !
8 *
!
"0

40



1

41



42



1% %
& ! ! &
! 6127 ! *
6 (7 "
* * ,
/ ! K% 2! !
- ! K% O
1 ’!(( 1
N
1 ! 1
/ I -1 <l
= I 0 !
I 1 *
* (
&
!
( =
| * -
I ( «( -
!
-
' !
% I
( = C =
0 |
| * , *
* o ( G ! 0
*
% G O -
! 8 (
( 8
ok (011X ! I (

43



((

191

'G

191

44



/;. & %/&3& &
8m .. . .1L1/h&& .1WH1...

( 119 '1(

45



46



%

%

%

%

%

%

%

%

%

%

K!!

a7

K 4

(O

K K

19



%

48

6!



'(( T

1 &13& & 1%& 2.411%.//;.
& %/&3& &.%.

1% !

49

&.



50

b((

|
|
* |
* |
.
|
L (
L (
! I
I
I
*( 7
8
|
I( 1
6 |
(1
(
I
(
0
*(
!



((

((

!
8 :
!
(
(
0
((
I
|
!
(
(19
*((
[
(
%
19
I
!
!
Il 19!
I !
b

51



«

((

52

1K 2&K@
)



! &
0 ! ! I
% G I
19!
& *
I * l
| " 8 * I ’
- I
(no x
1 -0 * |G
< = L9
* b
I
I !
1 G
8 , (' 1
|G |
* |
8 ( *
' . |
( |
(| i :
! &
( _
( 1G I
| ! ( &'
| *
* | |

53



((

54



((

55



1(( ! *
! !
1 ( 2
(( 0 !
| |
* !
/
! 6
I
I * ("
| (! I
(
I -
617
(
I !
' -1 H
6 ! (
! |
I
1* 1
!
! I
! !
!

* 110
191
!
(
@#
|
& !
!
(
19

56

0
x 19
8
I
I I
7
(!
|
8 [
I
!
1 (( 1
| |
|
( |
|
19



%

19
I
I
! *
(-
0

!

(( 11
!
bo((

|
(
/

' 9
* ! ! ! !
| I ((
- ) ((
I
(0 (( (
!
I I I
I ol
) ! L
0 (
+ ! 0
I I
I
Lo
|
| ! *
/
I
! 19
& I
I ( O
| ’*
* 8
I
191
I I

57



(
|
N
!
1 (0
L
1 19
L (
(
19
|
|
!
!
|
>
I
!
X
(!
! *
8*

58

L (

((

'G



( *
* ( 0
>..3.
*(
!

o
! (
b (

!

@ S ( <% ! QN
( [ 11 =S
6"H#HH#AT
% <!

6 Q/=S' 4 @?D6B7

A > < 1 Q

4 ?# [E@Q@KE"A6"##D7
D O <%

T | @@'DA@QKDAEG"##A7
B < Q (U

@A6@7 "@@K"'# 6S "##C7

C . < ! Q
"( =>( I @:B

59

> Q
& ;@@@!'B?@KB?D

LN (
C@BKAG "##CT



?V < K !
DB !AB?KA?"6"##D7

E:NN O < & > (
@#6"7 "DSK"B"6"H#HHET

$; S% N 4 > ( <
1S "?% | @##BK Q#H'EG"#

o#l > < :
: DB?KDC"6 "##B7

@@ < 2!
?@ !"D?K"BEG"##C7

@" % < | 5
21 T
21 DD I"DEK"B"6S "##D7

@f '& O <& ' !
6 Q7=1S "B

G HHH T

@B V1 < (
I = 4 6 Q7 "He"7

O

"DCKCD

6 1:13JQQQ I ( JON J J ?#31'J( WH"H##

@C < '
1 : '
A"6DKB7 1?B?5 ??A6 "##C7

@?3 3 <
?B6A7 "#?K"DC6> ("##B7

@E2 O <( '
Q

60

Q !
| @K "D6@SSET

1
I

"# | "@?BK"@EA

6"



D$ I"EB

= % L%
o < ' (
I I Q
1 ! - Sl
KCB@6"##A7
"\@4( 4 < K ! ( N (!
Q! 7=. S "$E ICB$KCCE6@$?E7
K2 4 0 <1 ( -
T 4 =S ( DDD!D@?D™
‘A4 O < ' 12
N =4 @#D$I"$D?KBA6@ "##D7

‘D2 % N <1 ( bl
' AD6@7!DAKD$6 !@%$$C7

"B T ( <
! ! &
N =% S'4 "E@ B"IASEC#KC$6"$

"CON 2 N <% '

! ! Q !
41  @#? @ @?KE"6U "#4#D7
"2 ON 2 N <1 " Q
' =S1
@A@AG"#@7T
"E <. K Q
! 1° =4 4

"AD6@7 "C$K?D6 E @$$?7

"$ 2%> > < 1% K
K ' Q !
> 4 D"6?7 |@#A$KD

61

K"$AG"##"7

CA! @35@ K@$?

( B" ICDA

61 "##C7

I
A@ : @A#?K

OoP

EGL! "##?7



A#

% S 4

A@4 S 2 QN

All

<1% 1 K
1 1 N
"E?@K?$6> ("##?7

SO N!
KA

4 " @E "##"'K'#@

2 N ( <1 1 =2

"6@7 |@K"6U "##"7

AAS NK<

&

AD O

AB

O

S

' > QNIN"
'8 CD6A7

< 1
@E CCD@

2U N <;1K

<% S ' 4

"HHEQ@T

ACR T

A? S

AE

A$ V
1

O

/

S

Q

¢ ¢! !
6S 47

<% ! '
@B !"$"'K"$SAAG"#H@7

2 < '

637 |@QK@"6 "##"'7

T

D#SS 2

D@ 2
N

K

<4
<S! S &'

< K
DB 'AB?KA?"6"##D7

< K
. !

= | A6"C7 !@K"?6"##"7

< |
= D#?6CE#"7 |

62

N 14>

"6S "#H#H?7

& =
IA?$SKEB6@%$$?7

KDC6@$$$7

w
@BB6C7 ! Q##AH®B6

T
B? IB"KBDG"##D7

1! !

ASHKBG | "#HH#HT



D" .1 2 .o <
' =11 % %
6 "HH@7T

DA ! / 4 N :< 4
;< i< = IDE@KB#@ 6"##?7

DD% & <% " ' Q
7 +1
K ! = O( N B?
| @@@#K"6"##D7

DB 2 < Q !

'K : ' re
I = % A#6@@7 '@#BBKCG6"###

O  G"##H##HT

A % 4 1 .
S T2 4 6@$ED7

D& 41 - | & X4
6@SES7

63

B6C7 !IC$?K?@#

U 6"##E7

"C

6@"7



64



