ThS.DS.Mai Quéc Khanh

!_h M{UC TIEU BAIHOC

= Vi€t cong thic cia 20 acid amin thudng
gap trong phén td protein

» Trinh bay dugc céc tinh chédt cda acid amin:
tinh tich dién, tinh chat vat ly va hoé hoc

» Néu dugdc tén moét sé peptid cé chic ndng
sinh hoc

» Trinh bay dudc céc lién két va cédc bac cdu
tric cua protein

» Trinh bay dudgc céc tinh chét cda protein:
khuéch téan, tich dién, hoa tan va két taa,
bi€n tinh.

‘ PROTEIN LAGI?

= Protein la dai phan t& polymer do cac
phan td acid amin (monomer) néi véi
nhau bang lién két peptid. Trinh ty cua
céac acid amin do gen quyét dinh.

= Protein c¢é nhiéu chiic nang thé hién trong
céac vai tro: cdu tric, xdc tac, van chuyén,
van déng, dinh dudng va du tri, bdo vé,
diéu hoa .. hoat dong ctia co thé.

* PROTEIN

= Acid amin (a-amino acid)

= Peptid PROTID

= Protein
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i ACID AMIN - Cautric

= Acid amin
*mot nhom amin (-NH,) 2
*mot nhom carboxyl (- u

COOH) ciing gén véo o on

carbon a Gée R NH;
*mot chudi ben (-R).

= Acid amin dugc ve Valine
* - N gben trai
* . C=0 G ben phai

w-carbon

i ACID AMIN - Céautric

Side
II R  chain . R
w-Carbon e ) %
C‘Y
& @
H,N (elolon

Amino Carboxyl Ball-and-stick
group group model

R

o~Amino acid E

* ACID AMIN - CautrGc

= Trong thién nhién c6 khoang 300 AA
= Trong protein/sinh vat c6 20
AA (do la cac a-amino acid)
= Mot s6 AA khong phai la a-amino acid:
p-alanin, y-aminobutyric acid...

‘ACID AMIN - Déng phan

. . , ” achiral
» Tru glycin, tat ca AA
khac déu c6 carbon coo
bat doi
S 2 o4 s o — H
(Carbonanam &  vij tri -
trung tam bat doi )
H,N*
Glycine
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‘ ACID AMIN - Péng phan

chiral

coO coO
HyN® -ﬁ‘ H H f H:N
L
CH4 cLH-,
L-Alanine D-Alaning

Trong protein chichtia L-a-amino acid

‘ACID AMIN - Pdng phan

HO=—C—H H— C —OH
CH,OH CH,OH
L-Glyceraldehyde n-Glyceraldehyde
COOH COOH
H‘._;IN‘J—-(“,--H H-—-(“-—--'J*:[H_5
CH,OH CH,OH
L-Serine p-Serine

D, L dua vaoD- va L- glyceraldehyd

(L: levorotatory; D: dextrorotatory)

10/13/2019

ACID AMIN - Phanloai

Dua vdo chudibén  (-R)

= Khdng phdn cuic

= Phdn cuc vakhdng tich dién
= Phdncuc vatich dién

‘ ACID AMIN = Phdnloaqi
AA khong phén cuc - hydrophobic - waterfearing

COOH COOH
gl HN“-C—H R WS- H
: ., N—C
‘ - | EE damn
N Ha W HE o1
S L A e i,
i) R, §
ac’ Cai, 5
iLeu, Praling
COoH cooH
b HN*=— £ —H q i N+ - 1
W a e
o, o,
Alasiime (Ala, A Vafinw (Val, V)




‘ ACID AMIN - Pnanloai

AA khong phén cuc - hydrophobic - water fearing

! coon
i’ ([ :;:":l * : N ‘: —n
« B & |0
. i &
® ' A S
l.!.II‘ b ‘ L
Alethionine (Met, M) Trypruphan (Trp, W)
(e ill] O
‘ HNt=C=H Nt II' L
S o e L 1' R .3
1 CH
G ® & @ 9 il
Phenylalamioe My, F} Bredemcime (I,

‘ ACID AMIN - Pnhanloai

AA phén cuc - khdngtich dién
(chudi ben chlia cbec nhdm phéin cuc knbion héa)

COOH

HN"—C—H

oH
Clveine (Gly, Berine (Ser, S
COOH
COOH s
i HyN C—H
w® HN—C—H * ‘f
CH,
)
& . i & Y o
& ° & i
o N " e
Hy NH;
Asparagine (As N Ghatamine (Gin, Q)

‘ ACID AMIN - Phanloai

AA phdn cuc - khédngtich dién
(chudi bén chiia cae Nhdém phén cuc knbion hda)

COOH
"7 w® N é "
) X |
iy H—c-on r (00M
i, |
Threanine { Thr, T} ;‘r: “1"‘ -(i: 5
— A " )
= L ) I
? ||.x-—|!—u I ]
L2 '4»“‘:‘::- ‘I:"' 4
_®. - & é’ 2 ey, €)
I L
®- Tyrosina (Tyr, ¥)

‘ ACID AMIN - Phanloai

AA phén cuc va fichdiendm & pH cothé
(chudi bén chiia nhdm carboxyl)

COOH
COOH HN =0 =H
be l L & T
WN*=C-H
| & 4 i
CH, al
) 3
q% | 6 |
| CooN L) coon
Aspartie ackd (s, Clatamic ackd |Gl E)
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‘ ACID AMIN — Phanloaqi
AA phén cuc, tich dién duong 8pH co

thé (chudibén chlia nhdmamin)

1
WN—C—H
< cooit
r
‘/ o ‘.’f(‘-_‘;\, */ HN=C=l
O N Em A ¥
— -~ N
] !q o,
it | His, H} Ve |

4 o

e i

[T By
o,
o —t'::—u * i
iy (&}

i L, % |
]
o cl'.u, " Lyvine {Lye, K
3 \‘:II
N "4 25
(o = Arginine (g R}

ACID AMIN - Phanloai

Mot O AA dde biet

Hydroxylysine, hydroxyproline - collagen
y-Carboxyglutamate - prothrombin

3-Monoiodotyrosine, 3,5-diioo[oTyrosine, Ts,
T,- hormon gidp trang vacace tien chat

Citrullin, ornithin - sinh 1nghdp ure

ACID AMIN - Phanloai

Vai ocla(R) / AA trong chudipolypeptid

> Vongimidazole (His, trong Hb, Mb)

» Chlc-OH (Ser, Thr), -SH(Cys)
Cysteine-SH + HS-Cysteine <----- >Cysteine-S-S-Cysteine

»>-COO-, -NH;* clia(R) cocAA acid hay bose..

Pongvai tbquan frong trong hinh thdnh cdutriic, tham
gia cacnnbmtrung tdmhoat dong clia enzym

ACID AMIN - Phanloai

Vai trd cda cdc AA trong chudi polypeptid

»AA ky nuSc khéng tucng tac trong maoi
trudng nudc, chiém phdn I16n bé mat phia
tfrong phdn td protein. Loqi ndy khéng bi ion
héa, khéng tao LK hydro.

»AA ua nudc tuong tadc vd i mbi trudng nudc,
tao LK hydro vd i nudc va chiémti 16 16n 3
trén bé mat ngodi cla protein, hay cé mat 3
cdc trung tdm hoat déng clia enzym.
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i ACID AMIN - Biéntich

O pH trung tinh, AA 8dang Iudng cuc

R\CHj — R\CJ
H ‘nf \bH HLN"I|r \b

nonionic Zwitterion

‘ ACID AMIN - Tinh chét

O pH trung tinh (oH mau: 7.4; pH ndibdo: 7.1)

R-group
or side chain
R »
o carbon
I o hydrogen

*H3N—CH—C—=0

1
L}
o amino I: earboxyl
group group

Dipolar (zwitterion)

‘ ACID AMIN - Biéntich

R-COOH - R-COO" + H* R-
NHs* > R-NH, +H¢

Theo quan niém Bronsted thi AA chua it
nh&t 2 nhdm acid phanly y&u

<> AA ldacid y8uco thé phanly nhiduidn

ACID AMIN - Biéntich

Garretl & Grisham: Biochemisiry, 2/e
Figura 4.6

pH | Net charge +1 pHT WNetcharge 0 pH 15 Net charge -1

COOH . Ccoo™ . oo™
A A~
4+ + J
HN—C—H - > H,N—C—H : ™ HyN —C—H
R R R
Cationic form Zwitterion (neutral) Anionic ferm

Saunders College Publishing
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* ACID AMIN - Tinh chét

= Dangion hoaclaAA thay d@thy’rheo
pH mdi fridng > thay ddi(C) cliacte
dangion

» Tai pH mdi frudng:
o At=MAX PH,
o A=A*=MIN | (isoelectric)
o THENTICH=0 | (pH ddng dién)

AA khong di chuyén trong dién trudng

ACID AMIN — Tinh chat

Tai pH moitruidng < pHi
AA hoat dong nhubase

R-CH-COO — R-CH-COOH
NH, NH3

» TOntai 3 dangion A*-, A-, A+
= Cation A+ chiém f lenhiéu nhat
Trong dién triong, AA chuyén ve cuic (-)

ACID AMIN — Tinh chat

Tai pH moitruong > pHi
AA hoat dong nhu acid

R-CH-COO- R-CH-COO-
=~ |
NH,* He NH,

» Tontai 3 dangion A+, A-, A+
= Anion A- chiém f lenhiéu nhat
Trong dién truong, AA chuyén ve cuc (+)

:|| Pubng chuan & glycin 0,1M, 25°C

MNH MNH N,
-l . -

L&y § 5 —- i L &S § — LS | B

i a L

B
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| ACID AMIN — Tinhpl

Km

HAH® « HA" + H"

K

az

HA? &3 A™ 4+ H*

HA"
1= pK, 1
pPl=Ppha+ OGHH—EH

A
l=pKa +1
pl=phaz GQH

Ha’ A~
2pl=pK,1+pK,: +log +log
BSRSaE HAH" HA

2pl=pK 1 +pK 2 +log

HA?| | A
HAH* [[HA

A-
2pl=pKy +PK,z "‘109‘[!'?”4_‘]

pl= pK,,,;ipKag . @pl [A"]=[HAH*]

ACID AMIN — Tinh chat
Acid aspartic
At o At o AYT & AT
pK; pKy pKs3
Arginin
At/+ o At/+/- o A+/- o A
PKy pKy PK;

i

ACID AMIN — Tinh chat

Properties of Amino Acids Found in Proteins

Ao Acld

KA vaues

[
GO HY _ (MHT)  (Ragroup

Nonpolar. aliphatic
Glycine

Aanine

FProline

VI

Leucine

Isoleuc Ine

Ma hionine

A pmatic

Pha nylaianing
Tyosine
Tryptepnan

Polar, uncharged
Serine

Tnracnine
Cystelne
Asparagine
Glutaming

Poslfvaly Charged
Lyming

Histigine

& ginine

Megally gty Chirged

ARpAITIC Ak
Shutamic Acld

Sy

e

5 .3 L2 €0
a7

aa A aw 3 LX) 1.8
Pro P 115 2.0 106 €5 1.8
val v n 23 LE LX) 4z
Leu L 131 24 ad Ex 18
e 1 m zd AT L] 45
st M s 3 LE3 [ 1.9
Phe F Ll 1.8 LA a5 &
Tyr ¥ 8 22 LA} 0.1 &7 1.3
TP W 204 z4 4 59 -0.9
Ser 3 W05 22 LE -0
Tnr 1 ne 26 104 59 .7
ey e 1.8 108 . 54 1.5
asn M 132 20 LX) Ex ) 15
GIn @ He 22 [X] 57 15
Lys K HE 22 LR 10.0 a7 1.9
His M 155 18 LE 5.0 TE 1.2
g R 174 2z .10 12.% 108 45
asp O 135 =1 ™rs 9 2 3.5
G (B | 22 .7 42 33 3.5

Pl Hydiopathy Sccareiee o
ndex | protelns @6

‘ Tinh chat vatk

> De tan trong dung moi phan cuc

> Vingot kiéu duong (natri glutamat: vi ngot kiéu
dam)

> Phd hap thu:
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‘ Tinh chat vatk

»Céc acid amin khong hdp thu dnh sdng
nhin thdy dugc (khong mau), va (tr acid
amin thom Phe, Tyr, His va Trp) hdp thu
anh sang & viing tia hong ngoai
»>Chi Phe, Tyr, His va Trp hdp thu &
vung UV

»>Do nong do AAt6t nhdtd 280 nm
»>Ung dung: dd acid amin, nuc mdm

‘ Tinh chat vatk

40,000
20,000 A\
10,000 \ \

5.000 N i\ —
2,000 N L 2T e
1,000 \

\ e SN

500 | \ Tyr \ '\ll
| | i
. \ \ \ \
200 \ A \ \

100
50 \ s \ \ o\

Molar absorptivity, &

. s I‘, |II \
10

200 220 240 260 230 300 320
Wavelength (nm)

‘ Tinh chat hoahoc

PHAN (NG DO NHOM ~ a-NH, VA B-COOH
1. Phan thg NINHYDRIN

Garretl & Grisham: Biochemistry, 2fe
Figure 4.10

e coan o

e OH on
| X + HIN—C—H > +RCHO +00+ NH, + | .4 H*
~ g A ™
o o o
Ninhydri | Hysdramdai |
. o
~=%  QOH
| v
¥ g -
Le]
Zmd Ninbrydri
w
o o
o f
o 0
-~
Two rescnan |
Forms of
[ ——
Purple
o 0
0w a-

Saunders Callege Publishing
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2. PHAN UNG TAOLEN KET PEPTID

L s he/ 8
& al, e - Tseo amine acids
+d O g o o
—R\ e 16 9
G = b i Removal of a water molecule...
+d U o 9
| -]
. &

Y
Peptide bomd

‘e

...formation of the CO—NH

E g

Amine end Carbosyl end

- Al
Glu - -
" — i -
= - ' 5L ’ L g
. 4-&!). . VoY A Ty .
SO R L
!_~ i - Lys
Gy g
»

Figurc 09, p. 135 Bochametry: Mathcw=, Van Holde, Aham
Ten: Acid glutamic - Glycin - Alanin - Lysin
Ki higuba chiit Glu-Gly-Ala-Lys
Ki higu mot chi: EGAK

PEPTID - Cautao

N

wd
> of{‘— o

Gheine Alanne (yeyldaning waleq

* PEPTID
E

v
p o R g
Al AA2 Lien k&t AA3  AA4

PEPTID
(Ban chat LK amid)

A

10/13/2019

10



10/13/2019

‘ PEPTID ‘ PEPTID- tinh chat

> Vain AA, @ n-1 lien két peptid > Phan i peptid c

> (2 dau: N tanva C tn % Nhoma-amin tudo 5dau N tan
< N tan 0 phia ben trai- dauchudi « Nhom B-carboxyl tido odau Ctan
< C tan 0 phia ben phai- cudi chudi < Bokhung: mach lien két peptid

«% Chudi ben: cacgdcR dia cc AA

> otinh chétluong tinh giong AA

> Ten goi theo tenrieng

% Glutathion, glucagon, insulin, ACTH...

‘ PEPTID- tinh chat ‘ PEPTID- tinh chat

» Moi phan i peptid d mdt pH; tuong ing 0=C<'N“z iy

% pH mditruong > pH; : Peptid tich dien(-) E_H | -NH, 0=c“'>NH

L NH 0=C7_
% pH mditriong < pH; : Peptid tich dién(+) o-c_ " E “NHp
NHZ
> Phan (ingnhan biét lenkét peptid (Biuret)
i s OH- .
Biure ————————  Phiictim hong Biure Cire Phic tim hong
OH-, Cu++ .

(-CO-NH-)

11



‘ PEPTID- tinh chat

» Tuong wWivai protein

> Peptid @ 1 3 AA (2 lien képeptid) thi phan tingbiuret (+)

PEPTID @ hoat tinh sinh hoc

»Neuropeptid: Co matdnao by anh hubng len
hoat dong dla TKTW, chli yéu do tuyén yen va ving
dudi doi.

Enkephalin (5AA), endorphin (15AA); oxytocin...

»Hormon peptid:

Insulin (5TAA); glucagon (29AA); gastrin (16AA)...

> Peptid khangsinh: do vi khudn, ndmtaora; chliacal
va D AA; chGamdtsdAA khdng dtrong protein

1 PEPTID ®hoat tinh sinh hoc
ramicidin S:‘VaI-Orn-Leu-D.Phe-lPro
Pro-D.Phe-Leu-Orn-Val

tacdung trén vi khudn Gram (+), lamhu mang
phospholipid diavi khudn.

> Peptid tham gia he thdng oxy hoakhii
Glutathion: y glutamyl-cystein-glycin
2GSH *f' 2G-5-8G

+2H

i PEPTID @ hoat tinh sinh hoc

CH=cn CH, (W

AVARVAYA

CH, CH, CH, tH,

H, GH, CH

Leucotriene A4 Leucotriéne C4

10/13/2019
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‘ PROTEIN: Phan loai

Nhieu he thong phan loai do su phtic tap ve

Cau triic - Tinh dht b héa— Chiic nang sinh hoc
> Dua vaotinh hoatan: Alb (H,0); globulin (mudi loang)
> Dua vaohinh dang: Protein soi (collagen, elastin...);

Protein cau(enzym, alb, myoglobin)

> Duia vao chiic nang: Ciu tric, van chuyén, Xc tac.. .
> Dua vaotinh chatvat Iy phan bigt cac protein gannhau LP
(chylomicron, VLDL, LDL, HDL)

‘ PROTEIN: Phan loai
<l
IS

collagen

Myoglabin

‘ PROTEIN: Phan loai
Protein huyétthanh: Albumin, globulin (a1,a2,B,y)

» Dua vaotinh chathoahoc :
v Protein thuan: dchi chliacacAA
“Albumin: pHi 4,6-4,7 - MW 35.000-70.000
% Globulin: pHi 5,2-6,8 — MW 90.000-150.000
< Histon: pHi 9-11, chlianhiéu AA base
< Keratin: MW >2triéu — Cha nhiéu cystin
< Collagen: thlly phantao gelatin; MW 350.000

‘ PROTEIN: Phan loai

v’ Protein tap (protein thuan + nhom ngoai)
% Nucleoprotein
% Cromoprotein
% Lipoprotein

% Glycoprotein

10/13/2019
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‘ PROTEIN-Lién két
Lien kétpeptid

>BanchatlaLK amid (LK peptid hoi ngénhon LK don khao).

> Tinh chat LK doi motphan, han ché quay quanh LK
peptid, nén 4 nguyen {1—CO-NH- nam trén cing mot
mat phang

0 ' s
| ! o,
.\N/'_C.‘_\ 2 = \‘x"‘,//f\ < r@

| | ll--‘n.N

[ 1

‘ PROTEIN-Lién k& peptid

» LK peptid khong quay

> Lienkét @ (-N-Ca) (Phi)
va @ (-CO-Ca -) (Psi)
quay tudo

»Chudi polypeptid dugc coi la d nhiéu mat
phang, © 2 gocquay gitia moi mat phang

4
wH
>N_ C\ 4R
it o H
o” o /7 R R.OH o
ij : < J.v A5 o
4 N—EL Je—c
H C<N N
VAl
O H

Vi anh huting khong gian, Phi va Psi quay han ché < tao
cau hinh Trans > Cis <> tao cau tic khong gian protein

10/13/2019
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PROTEIN-Liéen k& disulfid

> LK donghatri gitia2 cystein trén 1 chudi hay 2
chudi khacnhau.
> bongvai toquan trong trong duy tri cau triic bac 111

> Khi mudn phantich protein phaipha vo LK nay
___cystein______

cystein cystein

| 5

S—S— |
cystein

PROTEIN-Lién k& Hydro

> La luic hit tinh dign gitia H thtia dién tich (+) va O (hay N,
Cl...) thtia dien tich () tren cing chudi hay cac chudi khac
nhau. Trong protein, so lugng LK hydro l6n.
Quan trong trong hinh thanh va duy tri ciu tric bacll

: I

.:Q\J ,S:: : 4

‘ PROTEIN-Lién két ion

> La luic hit tinh dien gitia nhom —COO-(Glu, Asp) Vi
—~NH;* (Lys, Arg), con goi la LK mudi

Glu

00
N
Lys

PROTEIN-

‘ Tuong tacki nuoc gitia cac R

>Tuong tac gitia cac goc khong phan cuc bén trong
protein (lien k&t Van der WAAIs): y&u, khong la lién  két
thuic sui; quan trong trong duy tri cau triic protein.

alrin
R

valin

10/13/2019
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‘ PROTEIN-Luc Van de Waals

> lLaluc tuong tac gitia cacnguyén i phan i
% khoang cach ngan

<% cuc Ky yéu

PROTEIN-Vai tbdacacLK

> CacAA ndiviinhau bang lien két peptid taonén
chudi polypeptid.
> Trinh ticacAA lamdtdang thong tin quyét dinh cau
trlic dla protein.
»Cactuong tackhong hoatri (thudc gocR) dong vai
b quan trong trong ciu triicdia protein.
»CacAA lien kétvoi nhau bang caclien két o dp linh
hoat gi6i han d& tao nén ciu triic dong hoc 3 chiéu dia
phan @i protein.
»Chinh ciu tic € quyét dinh chiicnang dia protein

‘ PROTEIN- cAu triic

»Vaonhiingnam 1950, Linus Pauling dat tencho
nhiing cAu tric dng tim ra nho nhidu xa tia X kaxoan

alpha, agip beta.

>Nay them mot 9 cau tric khac nhu uon beta, ciu
tric collagen...

‘ PROTEIN- cau tric bac 1

> Vi tri diacac cystein > khanangtao LK disulfid

10/13/2019
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& PROTEIN- cau triic bac 2

> Biéu thi s tuong quan dia cacAA gan nhau trong
chudi polypeptid
> Lien két hydro dong vai tb quan trong
> Ba dang ciu triic bac2 thuong hay gap
% Xoana (Alphahelix)
% Lagdp B (Beta-Pleated Sheet)
% Cau tric uon B (Beta turns)

PROTEIN- xo0an

> Cau tric hinh roi, sgi polypeptid xoan quanh truc
phan € tao phan i, gocR dlaAA nhd ra ngoai

> Benviing nho LK hydro, mdi vong xoan @ 3,6 AA

> Protein nhiéu xoan o ; >
(Hb, Mb)

> Protein it xoan B

(Chymotrypsin)

10/13/2019
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‘ PROTEIN- lagip B

»Chudi polypeptid trdira chinh zigzag
> Chudi polypeptid k& ben ding chiéu: song song
> Chudi polypeptid k& ben khac chiéu: ddisong

»>Cao cauben lado lien kéthydro gitia cac chudi
peptid bacl xa nhau

‘ PROTEIN- lagip B

ﬁ‘o'\m

o B
JE H
o 5 O
¢ ¢ “\H/c\ ., E\ T “\;Yﬁ-"‘\n Ao
9 T oetalic, N
Yoo : i *Hv‘ -
H : i gl
by o o
- W B o\‘“\f’g‘“v”&
I T cngo,

. \Q-Q—H-\Ge—- \10

/ \ \ \
o 1= L) NH
—f A R— [

N =0 =0 —

o ) v HH
R—{ S bl —A
bt o=={ e
o= it Tt HH

£ A— p—{ P
v ) =0 p=
Syt W Y
a—{ ) - —n M—a
ot —f'\ = Ty
{ e gl HH
—a A Rr—{ B—
4 HY L] HY
a—{ —n S—A —a
Jar = o=(  .0=
— o o i
%, / / ;
—a A R— R
H J;_r ,:'_': ="}
=0 HM L2 HH
A "1 N F A
ot o=, o= o
\ X \
— N T HH
A P s

Song song

PROTEIN- Lagip B

Antiparallel Beta-Sheet

{(vvhite dots indicate hydrogen bonds)

-?/""-hf“‘/ —N‘rwk‘\fﬂ-/ *t\.

(J- J-\f .‘/‘ A~ f‘ "h—-.-*ﬁ__:,;..,_'_

__k

S— T J\r ...,--‘- ,\‘r "’ ‘_\

cdenrify the amino- and carbo=g- tarminl o

frhe

10/13/2019
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| PROTEIN- Lagip B

Diagram 1: Beta pleated sheet. The lateral groupe (R) are not shown,

A va B: doisong; B va C: song song

| PROTEIN- Lagip B

Antiparallel beta-sheet The different types of
1 T beta-sheet. Dashed lines
B indicate main chain
hydrogen bonds.

-~} Mixed beta-sheet

e -
- -

-
= )

Parallel beta-sheet

‘ PROTEIN-Cau triic bac 2 khac

» Cau tic uwn B: cho phépxoan ava la gip B p
X side-by-side (prolin vaglycin)

PROTEIN - Cau triic bac 2 khac

» Xoan collagen

chtia nhidu glycin, prolin
vahydroxyprolin tao
dang ba sgi gan Vi nhau
nhoLK hydro.

Collagen, a

fibrous protein

10/13/2019
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& PROTEIN- cau triic bac 3

Cautric khdng gian 3 chiéutrong 1 chudi PP.
Codac diém:
< (o caccu tric bac 2 gidng hay khac nhau
+% Cudn lai tao thanh khoi dac chac
% LK disulfid dongvai to quan trong trong
duy tri cau tric nay

& PROTEIN- cau triic bac 3

.,./V%Q ]

a;:g

* PROTEIN-cAu triic bac 4

> i 2 chudi polypeptid bac 3 0 Ién, tao thanh
protein oligomer. Tung chudi PP dugc goi
protomer, monomer, dudi (ban, tiéu) don vi.

> Cac chudi PP lien k& voi nhau qua cac luc khong
dong hoatri: lien kétH va lien k& tinh dien.

> MW dia hau hét cacprotein bac4 >50.000 Da.

* PROTEIN-cAu triic bac 4

Hemoglobin (Hb) gom 4 tiéu
don vi: 2 chudia, 2 chudi B
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‘ PROTEIN

>Chi thay ddi 1 AA trong phan i protein danti thay
ddihoat tinh hay chiic nangdia protein do.

> Thi du: Thiéu mau hong cau liem (Sickle cell anemia)
HbA: X-X-X-X-X-Glu (chubi B)
HbS: X-X-X-X-X-Val (chudi B)
lam thay ddi hinh dang diahong cau i hinh dia thanh
hinh liém, giam tinh danhdi va tang kha nang Vi hong cau

HC hinh ligm

‘ PROTEIN

!L PROTEIN-Tinh chat

Ly tinh
» Protein/nuéc tao dd keo
(1<d<100nm)

> Khuéch tantrong dd cham

imparmeatie barmer suripermentie banier

WEVIN Py o PPN Py
LN

» Khong qua dugc mang i e
ban tham e

il TR |

> Tham tich loai mudi

‘ PROTEIN-Tinh chat

(where filtering takes place)

Ap dung:
% Than nhantao

% Tham phan phic mac

returning to Blood flows to
body dialyzer
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. In the dialyzer, waste products
fistula into & ckalyZed  fiar from tha blood through
an W into
o Nuid called the dialysale

Blood is § d from the arter

Antificial
membrana —

Dialysate —

Purified biood is pumped from the dialyzer into the artenovenous fistula
Hemodialysis

_ Periloneum
e
-
',/{/’: Paritonaal space
5
Rt
1

—== Waste products

Flusd deans or 5
pumpad inlo tha
peritoneal space

Fluid and waste products
are drained from the
peritoneal space

Peritoneal Dialysis

PROTEIN-Tinh chat

> Protein/nudc tao apsudt (p) tham thau goi p keo
»P keo <30-40 mmHg nhung quan trong trong
van chuyén nudc, chat dinh duting vasan pham
chuyén hoaqua tharh mach

Mao DM \Mao mz,ach/ Mao T™

ASTT> ASK ASTT = ASK ASTT < ASK
40 28 16 4 40
v 90% | ®

10%

$ PROTEIN-Tinh chat

» Tinh chat acid-base

Giong AA vapeptid, protein/ddich tntai ¢a 3
dangion P+-, P+, P-. Tuy pH mbi trudng so Vai pH;
dlaprotein ma protein tich dién (+) hay (-)

> Ung dung dien di protein (electrophoresis)

NT: dua [ tinh chattich diens pH mt # pHi
. ) . bien tich
di chuyén trong dien tru’ijngl Trong luong

| Kich thutc...

PROTEIN-Tinh chat
> biendi do

Protein Alb: pHi 4,6 - 5,2
P:ﬁth Globulin: pHi 5,2- 6,8

(serum)
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PROTEIN-Tinh chat
piendi d

Albumin
P Alpha-2
Alpha -1
/Pi ‘Mﬂ"lf'a-f—ta;’”:i:""*

% PROTEIN-Tinh chat
3

iendi do "

Ab oo oo By By ¥ 03] Alb oy wy BBy
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i PROTEIN-Tinh chat

i PROTEIN-Tinh chat

» Hoa tan va két tia
P N Lop aonude (hydrat hoa)
Dd keo ben ving nho {Su’tich dién cung dau
Cacyéu ®anh hubng dbhoatan
. pH = pH;: dtan thap nhat
% pH pH # pH;: dotan gia tang
% Nong domudi : mudi trung tinh
Nong domubi thap: tang d tan (salting in)
Nong do mudi cao: giam dd tan, o thé gay
ta protein (salting out)

Ung dung

Phuong phap diém tich: loai mudi khoi dd protein
Tua globulin: mudiamoni sulfat ban bao hoa
Tia albumin: mudiamoni sulfat baohoa

% Dung moi: Alcol, ceton, amoni sulfat giamd dtan

% Nhiét do:  0°C dén40°C: dotan tang
>400°C: ddtan giam, mat tinh bén viing
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| PROTEIN-Tinh chat

> Subién tinh dia protein

To, pH, chit &
Protein PP @ Bién tinh

Acid manh, kim loai riang,..
% Cau tric bi dao lon
Chi con lien két peptid
Goc ky nuoc (R) quay ra ngoai
% Tinh chatban dau bi mét
B tan gidm, mat tinh sinh khang nguyén
Mat hoat tinh sinh hoc, détiéu hoa

PROTEIN

i -Tinh chat

< Su bién tinh thuan nghich

Trong motHdieu kien nhat dinh,
protein bibién tinh dthé o lai
dang ban dauvoi ciu tric, tinh
chét vachiic nang nguyén thity

. . | Aenaturancn
Thi du: ribonuclease ‘

Z N
e —

"\;:;:‘_E-_:s‘i_‘

‘L PROTEIN-Tinh chat

< Subién tinh khong thuan nghich
khong tdai trang thai ban dau
Thi du: Long trang triing ludc

» Ungdung

bién tinh (thao tacte lanh, dambao pH...)

Chiét xudt, tinh ch& protein (enzym) de phong su
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