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Ma'ruza konspekti

1) Aminokislotalar ogsil monomerlaridir
2) Aminokislotalarning tasnifi

3) Peptid bog'lanish

4) Ogsil molekulasining tashkiliy darajalari
5) Ogsillarning kimyoviy va fizik xossalari
6) Proteinlarni tahlil gilish usullari

7) Ogsillarning vazifalari



Aminokislotalarning xossalari
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zwitterion

D- alanin

L- alanin



Biologik funktsiyalar

e 1) Ular peptidlar va ogsillarning bir gismidir;
e 2) Metabolitlar va kofermentlar (ornitin);

e 3) Neyrotransmitterlar va gormonlar (GABA);



Proteinlar - tartibsiz biopolimerlar

* Polipeptid monomerlari proteinogen 19 a - L-
aminokislotalar va imino kislotalar (prolin) dir .



Aminokislotalarning tasnifi
* Qutbsiz yoki alifatik
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ljobiy zaryadlangan
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Salbiy zaryadlangan
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Kanonik bo'lmagan aminokislotalar

HSe * Selenosistein ( sek ) - 21-aminokislota,
selenoproteinlarning bir gismi,
maxsus kodlangan.

pirolizin (O) 22 - aminokislota,
fagat arxebakteriyalarda uchraydi




ASOSIY AMINOKISLATLAR

* organizmda sintezlanishi mumkin emas
e ovqgat bilan birga tanaga kiritilishi kerak.

A

Odamlar uchun: arginin, valin, histidin, izol6sin, leysin, lizin, metionin, treonin, triptofan va
fenilalanin.
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Peptid aloqasi
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Aylanish giyin!



POLIPEPTIDLAR

* Proteinlar- 100 dan 2000
gacha aminokislota
goldiglari

* Xilma-xillik -
aminokislotalarning soni
va tartibi

e Strukturaning tartibliligi

Protein va virusli kristallar,
kosmosda o'sgan kemalar
( NASA Marshall kosmik parvozlar ma
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Ogsil molekulasining tashkiliy darajalari

 Birlamchi tuzilma

aminokislotalar goldiglarining ketma-ketligi

Birlamchi tuzilma
inson insulini
( http://www.interactive-biology.com )

Birlamchi strukturani yo'q qilish - gidroliz!



Proteinning ikkilamchi tuzilishi

* vodorod aloqgalari tufayli buyurtma berish

Alfa spiral

amino acid

side chain ‘\

R) hydrogen

4 ] ® :
AL . 0 =
- .. nitrogen 'ﬁ/-/"' ~carbon
% _ & - \9 ;
e T~

(B)

Figure 4-10 part 1 of 2 Essential Cell Biology, 2/e. (© 2004 Garland Science)

a helix

(C)

Linus Karl Pauling
(1901-1994)

) 1954 yil kimyo bo'yicha Nobel mukofoti



Proteinning ikkilamchi tuzilishi

¢ b - burmalar H-bond amino acid

side chain B sheet

hydrogen \ g
carbon ;

— carbon
N\

o

"~ nitrogen

(F)

Figure 4-10 part 2 0f 2 Essential Cell Biology, 2/e. (© 2004 Garland Science)




Prionlar

Yugumli ogsillar .

PrPC asab hujayralarining
oddiy membrana ogsilidir.

PrPSc "patologik”
konformatsiyasi.

PrPC PrPSc

w a - spirallarga aylanadi b - burmalar
v Wb



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Prion.gif

OQSILNING UCHCHIMCHI TUZILISHI

* Aminokislotalar goldiglarining yon
guruhlari o'rtasidagi o'zaro ta'sir tufayli

polipeptid zanjirining fazoviy joylashishi

groups away from water)
and van der Waals

Hydrophobic interactions 1 1
/ (clustering of hydrophobic hidrofobik
H

(!‘,H /N interactions
[ 2 zag gES Polypeptide
VOdorOd 0o s M backbone
Hydrogen M CH
bond 5
| kovalent
C=OH ~ _CH,—S—SCH,—
|
CH, Disulfide bridge
o
Il . .
—CH,—CH,—CH,—CH,—NHz* 0--C—CH,— ionli

Ionic bond


http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Proteinviews-1tim.png

Fibrillar va globulyar ogsillar

e Fibrilyar ogsillar - bu bir o'g bo'ylab bir-biriga parallel joylashgan va uzun tolalar
(fibrillalar) yoki gatlamlarni hosil giluvchi polipeptid zanjirlari tomonidan hosil

bo'lgan ogsillar.

Fibroin - ipak ogsili Y U a /Q\
Ser Ala Ala k.
~(/ NN N e
C'll};r G’l}F C‘ll}F Ala Al
Kollagen -

Keratinlar

Globulyar ogsillar - globula hosil giladi, eriydi

Fermentlar, antikorlar



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Purine_Nucleoside_Phosphorylase.jpg

OQSILNING TO'RTNARCHALIK
TUZILISHI

Bitta protein kompleksining bir gismi
sifatida bir nechta polipeptid

zanjirlarining o'zaro joylashishi

Gemoglobin tetramerni o'z ichiga oladi
4 ta polipeptid zanjiri



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Hemoglobin.gif

Protein denaturatsiyasi

Jismoniy ta'sir : harorat, zarba,
radiatsiya

Kimyoviy ta'sirlar : pH o'zgarishi ,

kamaytirish va
xaotrop moddalar

Qaytariladigan va qaytmas denaturatsiya

To'rtlamchi, uchinchi va ikkilamchi ogsil tuzilmalarini yo'q qilish

[ |
]
n 4
[ ]
I L
Uniolding <<\W m
{urea + mercaptoethanol) =~

Refolding
‘ ——

o

From C. J. Epstein, R. F. Goldberger, and . B. Anfingen,
Cold Spring Harbor Syrmp. Quant. Biol. 28:438, 1963,
Copyrnight 1929 John Wiley and Sons, Inc. All rights reserved.




Chaperonlar

Zararlangan oqsillarning ) ’
to'g'ri uchinchi darajali gpgmmminmo

tuzilishini tiklaydigan e N
ogsillar (issiglik zarbasiga substate-bicing

javoban sintez kuchayadi)

Apical —

Hinge —

Equatorial =

GroEL (chaperonin 60) subunit

Ring contacts

Barcha pro- va eukariotlarda topilgan!



Ogsillarning fizik xossalari

* Hajmi - o'rtacha 300-500 a/k, eng kattasi 38138 a/k konnektordir.

e Zaryad (izoelektrik nugta)

Asosiy ogsillar (gistonlar, protaminlar, pl=11)
Kislotali ogsillar (pepsin, pl=1)



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Protein_Composite.jpg

Protein gidrolizi

e Birlamchi tuzilmani yo'q qilish

fermentativ

O

arginine

Arginine

o)
[

C

(Hydrolysis site for trypsin

(Hydrolysis site for trombin

oY
IN C C
H R,
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N-C C
Glycine

kimyoviy

1o
MHz-CH-C-M-CH-COOH + H:0 + 2H*

[l
o
F: ;
I
*MH3-CH-COOH + *MH3-CH-COOH

| _—

Motice the positve ions formed fom the amino acids.



Tahlil usullari
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Proteinlarni tahlil gilish usullari

Kolmandan, Rem
"Vizual biokimyo"

yactuua rens 1

— o ©
(8 paspese) | © A &l
v Lo 'a %
gl o
MMKPOHACOC oo O € |
) i NS [
}r Lo Sl
e =
N Y
amonpy- [ A )
oush 100
Y '8 @
rena [ X
IT (E[
Konouka "y b
EY Ty
:.\.":’..i';)
g
4
1. OcHoBb! METOAQ
[ —‘V,'IA"Y
| ceoBonHbi | {
| oBrem (Vo) | 2 &
| 20 [
(o l
18 |
16 |
14 \\
12 ¢ A
8 12 16 20 24 10 20 40 6080

CHrem anara, mn Mon.macca, kfla

2. Mpadmk anovposanns 3. Onpeaenexne
MON. MACChi
B. lenb-punbrpauvs

1. OcHoBLI METOAA

xarop, obpaaeu NNACTMKOBLIA

nonnaxkpun-
—® AMUSHEN renk
‘~aHoA
HUXHWA
peaepsyap

¢ Gydepom

) —'7} %
- k _l g
Pl
| S Sy A
— By f, \ §
=~ ‘‘‘‘‘ - -./ZS 41
|
/
§ ' """"" ’/‘n
s I
a 6 =8 20 406080
Macca, ka
3. OkpalueHHei rens 4. Soﬂﬁfaggg:ue
I. 3nexrpodopea 8 ACH-MAAT



Proteinlarni tahlil gilish usullari

e X-nurlarining diffraksion tahlili

Elektron mikroskopiya
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Proteinlarning funktsiyalari

Katalitik funktsiya

Fermentlar - biokimyoviy reaksiyalarning katalizi

5000 dan ortig turli xil reaktsiyalar
Juda yugori o'ziga xoslik!

Tugmachani qulflash modeli

Induktsiyalangan yozishmalar modeli

http://commons.wikimedia.org



http://commons.wikimedia.org/

Ogsillarning katalitik funktsiyasi

« Ba'zi fermentlar kofaktorlarni talab giladi. Kofaktorlar ferment bilan erkin bog'langan gattiq
bog'langan kofermentlar - protez guruhlari deyiladi

Bu noorganik molekulalar (metall ionlari) va organik birikmalar (flavin, gem, vitaminlar) bo'lishi
mumkin.

ham

gemoglobin
http://en.wikipedia.org



http://en.wikipedia.org/

Ogsillarning strukturaviy
funktsiyasi

Ular hujayraning barcha membrana va membrana bo'lImagan
organellalarining bir gismidir

Kollagen - biriktiruvchi to'gima
Keratin - sochlar va tirnoqglar

Aktin va tubulin - sitoskelet




Himoya funktsiyasi

e Antikorlar (immunoglobulinlar)

* B limfotsitlari tomonidan sintez qgilingan, organizmga begona moddalarga
yuqori yaqinlikka ega ( antigenlar)

Antigens
w v v
wyy
Anllgarl
Alrg Mgayé \&/ I%%
"\‘ \\
f -
gl

Antibody
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Tartibga solish funktsiyasi

* Proteinlar - gormonlar (insulin) _@’Q

e O'sish omillari

* Proteinlar - gen faolligini regulyatorlari
(aktivatorlar va repressorlar)
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Transport funktsiyasi

* Gemoglobin, apolipoproteinlar

e Membran ion kanallari



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Nicotinic_Acetylcholine_receptor.png

Zaxira va ozugaviy funktsiyalar

e Ovalbuminli tuxum
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Ogsillarning retseptorlari
funktsiyasi

 Transmembran retseptorlari

nnnn]nn .
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Energiya transformatsiyasi

Troponin T a-Tropomyosin Myosin-binding —
5%) 5%)

(~15% (= protein C

e Kimyoviy = mexanik

Plasma
membrane  rhodopsin
| retinal
AN Tl

* Nur - kimyoviy

Rhodupéin molecule

Ha rgrave, 1996
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NADH +H*
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H oK H oK _f/}CDz
o . l R ADP
e Kimyoviy - termal G
i
(ko'p ekzotermik reaktsiyalar) ol
ATP . iusto :

ACETYL CoR



Energiya

ogsillar energiya manbai bo'lib xizmat qilishi mumkin. Aminokislotalarning
dezaminlanishi.

Protein almashinuvining yakuniy mahsulotlari

siydik kislotasi karbamid kreatinin kreatin
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