HOA HOC ACID AMIN VA PROTEIN
Bs. Chi Mai



Hba hoc acid amin va protein

* Muc tieu:
1. Trinh bay dugc cau tao, phan loai acid amin

2. Trinh bay duagc céc lién két trong phan tu protein,
cac bac cau trdc cla protein

3.Trinh bay dugc tinh chat Iy héa cla protein va
Urng dung
4. Trinh bay duoc vai tro sinh hoc cua protein




HOA HOC ACID AMIN

e Binh nghta: Acid amin la nhiing chat h(iu
co trong phén td c6 hai nhém chuc
carboxyl va amin cung gan v&i carbon a

* Trong tu nhién c6 20 aa thudng gap cau
tao nén protein

* Phan loai:Dua vao géc R chia lam 5
nhom: Acid amin c6 goc R khoéng phan
cuc, R phan cuc nhung khong tich dién, R
nhan thom, R base, R acid.



Cau trdc va dac tinh cla acid amin

" qa-carbon la carbon bat doi (trur glycine)
* TaipH 7.0 acid amin la ion ludng tinh
= Acid amin c6 cau trdc hinh t(r dién

Nhom carboxyl

/

R Nhém amino | CO {:}@
N @ :
il H;N=C;=H
| @ . /! . ‘\a-carbon

Chudi bén



Ppoéng phan quang hoc cua
acid amin
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Acid amin c6 goc R
khong phan cuc (6 aa)
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Acid Amin c6 goc R chlra
nhan thom (3 aa)

Tat ca rat ky nuéc

Goc R la nhan thom

Hap thu UV tai 280 nm

Phenylalanin (Phe, F)

Tyrosin (Tyr,Y) — -OH c6 kha nang ion héa (pKa =
10.5)

Tryptophan (Trp, W) — 2 vong gdbm ca vong indol
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Acid amin acid (2 aa)

Ch(ra nhom carboxyl (tinh acid yéu hon nhém a-
carboxyl)

Tich dién am tai pH sinh ly
Aspartat (Asp)
Glutamat (Glu)



Acid amin kiém (3 aa)

Ua nudc

Tich dién duong tai pH sinh ly

Histidin (His) — nhan imidazol ton tai dudi dang ion duong,
la acid amin duy nhat cé kha ndng dém & pH sinh ly.
Lysin (Lys) — tich dién duong tai pH 7.0

Arginin (Arg) - guanidinium ion luén tich dién duong, la
acid amin co tinh ki€m nhat

M
e k
| NH
CHa |
| oy
CHe |
| CHp
CHa |

H3N+—C —Cy H3M+—C — OO | ‘3|HE

+ .
| | HaM —cl—l::f:'z HsM* —C O

pKa = 6.0



Acid amin c6 goc R phan cuc
nhung khong tich dién (6 aa)

R phan cuc, ua nuéc, cé thé tao

lién két H
Hydroxyl cla Ser va Thr c6 kha o T
nang ion hda yéu Cle CH—CH;
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Tinh chat clla acid amin

 Tinh chat ludng tinh

* Phan Ung ninhydrin: khi dun néng acid
amin phan Ung vdi ninhydrin tao phuc
mau xanh tim (tru prolin cho mau vang)

 Cac phan Ung mau dac hiéu cua acid
amin



Hda hoc protein

* Phan loai:Theo hinh dang

1.Protein hinh sgi: ty 1& chiéu dai/chiéu rong
> 10. La cac protein cau truc

2.Protein hinh cau: ty 1€ chiéu dai/ chiéu
rong < 10. La cac protein chlc nang

* Phan loai: Theo cau tao

1.Protein thuan: Chi do aa cau tao lén

2.Protein tap: ngoai aa con c6 thanh phan

khac khong phai aa (nhém ngoai)




CAU TRUC cUA PROTEIN

Cac loai lién két trong phan t protein:

e Lién két peptid

e Lién két disulfur

* Lién két hydro

 Lién kétion (lién két muoi, lién két tinh
dién)

* Tuong tac ky nudc




Polyme cuUa céac acid amin:
su tao thanh lién két Peptid




Lién két peptid la mot lién két nira doi

Lién két peptid c6 dac tinh clia mét lién két nlia d6i.0 clia nhém carbonyl tich
dién duang mot phan, N cla nhém amin tich dién ducgng mét phan.
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Lién két Peptid c6 cau tric phang

-Cau trac nia doi cla lién két peptid ngén can Su quay tu do xung quanh
lien két C-N; gil lien két C-N trén cung mat phang va gan vdi cac
nguyén tu O va H. Cac mat phang lien két nay co thé xoay xung quanh
nguyén tu Ca.

-Lién két dong héa tri, bén viing.



Cau truc lap thé hay gap

cua lién két peptid (ddng phan)
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Hay gap trong tu nhién va Hiém gap va khéng thuan Igi

thuan Igi vé khéng gian vé khoéng gian



Cac lién két binh 6n cau trdc cla
protein
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CA&c bac cau trdc cla protein

« Cau tric bac mot cua
protein la do s6 luong,
loai va trinh tu sap xép
cac acid amin trong chuoi
polypeptid tao nén.

* Lién két quyét dinh cau
tric bac 1 la lién két
peptid.

* Cac protein khac nhau cé
cau trac bac mot khac
nhau




Phan loai cau tric bac hai

1. Cau trac xoan a (Alpha helix)
2. Cau trdc gap nép beta (B-sheet)

3. Quai va diém quay



Cau trdc xoan alpha

« Linus Pauling va Robert Corey

(a-helix) dua ra dAu tién vao nam 1951

«Max Perutz xac nhan trong
keratin

«Phd bién trong proteins

.Lién két H binh 6n cau trac bac

Figure 4-12
Linus Pauling (1901-1994), winner of the
MNobel prize in chemistry in 1954,




Xoan phai hay xoan trai

Xoan trai hiem gap trong tu nhién!




Xoan phai a-helix

S0 goc aa/ vong xoan:

3.6

-Chiéu cao 1 gbc aa: 1.5

Angstrom

-Chiéu cao 1 vong xoan:

3.6 x1.5A=54
""""""""""" Angstrom

Pitch
avanee 03¢mm «Nguyén tu H clia nhém
______________________ amin tao lién két hydro
"0 015 Rise (advance per v6i oxy cua nhém
} amino acid residue) , ,

———————————————————— carbonyl cach do 4 aa,
hinh thanh quai ¢ 13

nguyén tu.

@ o-carbon
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Right-handed o-helix Axis @ Side chain




Cau trdc xoan alpha

100 degrees .
per residue ~—__X\T _
A i R groups pomt
o[ downward and
4 outward

3.6 residues
per turn



Quai va diém quay

Quai:

¢ Thuong chilia cac goc ua nudc.

* Tim thay trén bé mat prottein.

* Noi xo0an alpha va gap nép beta.
Piém quay:

* Quai c6 < 5 aa dudc goi la diém quay
* C4c diém quay beta rat hay gap




Cau trdc tam beta (gap nép beta)

* Ciing do Pauling va Corey dua ra nam 1951
« CAc chuoi co thé song song hoac doi song
 Chiéu dai cia moi goc aa:

— 3.47 Angstroms vd@i cac chu0i doi song

— 3.25 Angstroms vai cac chudi song song

— MOi chuOi trong cau trdc tdm beta co thé xem
nhu xoan helix vGi 2 gbc aa / vong xoan
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Cau tric gap nép
Beta tao thanh tu
nhieu chuoi beta sap
Xép canh nhau.

Céac chu0i c6 thé
song song hoac doi
song.

Cau trdc tam doi
song On dinh hon.



Cac chuoi bén trong gap nép beta

Cé&c chudi bén (goc R clia aa) quay |&n trén hodc xudng
dudi mat phang cla tam beta.

2 dén 15 chudi beta/tam beta

Moi chudi khoang 6 amino acid

L Tt \q,w%xg




Chuoi bén trong cau tric a-helix

e Céac gbc R clia aa huéng
ra phia ngoai cua truc
X0an

e CA&c aa co chuOi bén
cong kénh it gap trong
alpha-helix

* Glycine va proline lam
mat on dinh cau trac
alpha-helix




Cau trdc bac ba

Tat ca cac protein hinh
cau c6 cau tric bac 3.
Cac phan tu protein

c6 cau tric bac 2 bé va
gap lai tao cau truc khéng
gian 3 chiéu hinh cau.

Myoglobin la protein
c6 trong té bao co.
Cac lién két H, lién két
ion, tuong tac ky nudc
va cau disulfur binh n
cau truc bac 3

NHAN HEM

PHAN TU MYOGLOBIN



Cau trdc bac 4

beta chain beta chain
Chi cac protein c6 tur 2
chuoi

Polypeptid tré Ién maéi co
thé c6 cau tric bac bon.

Cac lién két H, lién két ion,
tuong tac ky nudc
binh 6n cau tric bac bon

alphachain alphachain

iron-containing
haem group

Phan tU Hemoglobin



Tinh chat ly héa cua protein

 Tinh chat ludng tinh: Tuy theo pH m6i trudng ma

protein tOn tai dudi dang tich dién am, duong

hay trung hoa vé dién.

 pH dang dién cla protein 1& pH méi trudng ma
tai d6 protein ton tai dudi dang trung hoa vé
dién.

 Tinh hoa tan: Protein hinh cau tan trong nudc
hay dung dich mudi lodng tao dung dich keo.
Dung dich keo bén viing nhd su tich dién cung
dau cla cac ti€u phan keo va I6p 4o nudc.




Tinh chat ly héa cua protein

 Tinh két tua: Loai bd 16p 4o nudc va
trung hoa dién tich thi protein két tla.

e Su bién tinh: cau trdc bac 2, 3,4 bi
ph& vO (cac lién két bi pha vo trur lién
két peptid).



Churc nang sinh hoc cua protein

Vai tro cau trdc

Val tro xuc tac: enzym
Vai tro van chuyén:
Vai tro bao vé

Vai tro van dong

Vai tro diéu hoa

Cac vai tro khac
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