CHUGONG II: AMINO ACID VA PROTEIN

1. Khai niém va chidc nang cua Protein:

La mot polymer sinh hoc , c6 khoi lugng 16n, gdm nhiéu monomer (don phan) la cac aa.
Pr | bai dung dich TCA (tricloacetic) 10%.

*Tao hinh:

*XUc tac sinh hoc:

*Diéu hoa chuyén hoba:

*Van chuyén céc chat

*Co duOi, van dbng

*Bdo vé co thé

*Trg giup co hoc

*Phat xung va van chuyén cac xung than kinh
*Chulc nang du trir:

*Cung cap nang lugng



Protein dugc cau tao tu cac nguyén td hod hoc pho bién trong tu nhién va theo ty 1€ 1a (% khoi
lUgng protein).
C: 50 — 54%; O: 20 — 23%; H: 6 — 7%; N: 16%. Ngoairaconco S, P, Fe, ...

Pon vi cau tao nén moi loai protein d6 la cac acid amin.
2.1. Cac acid amin (aa):

La nhirng don vi co ban tao nén protein.
Co6 20 loai aa d€ tao nén tat ca protein.

NH,
| G6c R ¢6 thé mach C thang va s6 C khéac nhau.
GoOc R c6 thé Ia mach nhanh
a ~ o
R— "C— COOH Géc R cé thé 1a mach vong (6 canh, 5 canh)
| GoOc R c6 thé la cac nhom khéac: -OH, -SH, S-S

H




* Phan loai dua vao cau tao héa hoc aa:

Monoamin monocarboxyl (1 goéc —NH,; 1 goc — COOH)

Glycin Leucin Treonin Methionin
Alanin Izoleucin Xistein
Valin Serin Xistin

Diamin monocarboxyl (2 goc —-NH,; 1 géc — COOH).
Lyzin Arginin

Monoamin dicarboxyl (1 goc —NH,; 2 géc — COOH)
Acid aspartic Glutamic

aa mach vong:

Vong 6 canh: Tyrozin
Vong 5 canh: Prolin Histidin
2 loai vong: Tryptophan
Phenylalanin Oxyprolin



OPhan loai theo gia tri dinh duong:
+ Aa khdng thay thé:

ca thé trudng thanh co6 8/20 aa khong thay thé: loxin, izoloxin, methionin, valin, lizin,
treonin, phenylalanin, tryptophan

tré em can thém 2 loai aa la 8 + 2 = 10aa (arginin, histidin)
+ Aa thay thé

2.1.2. Tinh chat cla aa

aa co thé ton tai dudi dang tinh thé mau trang, tan trong nudc & muc do khac nhau.
Prolin,, ..., —» 1629/100ml H,O

+ Khi nhiét do tang nhanh thi d6 hoa tan ciing tdng nhanh hoac khi chuyén thanh
mudi thi 6 hoa tan ciing tang.



+ Trong méi truong acid, nhiét do, mot s6 aa cd S cb thé phan hldy 10 — 30%.
Nhin chung céc aa bén.

+ Véi pH >7 (kiém) cac aa chuyén sang dang dong phan D (L « D) diéu dé sé c6
hai vi dang D khong hap thu dugc sé lam ton hao 1 lugng aa.

+ Trong moi trudng kiém cé hién tugng khr amin, tdc 1a hién tugng desamin (kh(r
-NH.)

* Hoat ddng quang hoc:

Vi aa c6 C* - bat doi (trtr glycin). (C n6i vdi 4 goc khac nhau) — tao nhiéu dong phan khac
nhau do su thay doi cla vi tri cac nhém. N€éu goi n la s6 C* thi s6 dong phan la 2¢

Cau hinh L: nhém NH, & bén trai C_ COOH COOH
Cau hinh D: nhém NH, & bén phai C, + 4 = o+
HoN e ==} He C ==NH,
+ : dextrorotatory {:1E 1.OH CH.OH
- : levorotatory g :
L=Serine D=-Serine

« Pa sd amino acid trong tu nhién c6 cau
hinh L



Vi aa cé dong thoi nhém (-NH, va —COOH) nén aa c6 tinh ludng tinh.
pH moi trudng thay doi, aa cé thé hién tinh chat bazo hoac acid.

R—CH —COOH

NH;"

aa tich fiiea () dach chuyea vea
cot (-) trong niea trédag —tinh bazb

R—CH —COO’ -H,0 R —CH —COO°
— |
NH; "OH NH,

aa tich fiied (-) chuyea vea
cot (4 trong fNiea trodbag— tinh acid



TUy theo pH cac amino acid c6 thé & dang anion, cation, ludng cuc,
trung hoa dién

+ Trong moi truong acid su phan ly cia nhém carboxyl bi kim
ham

+ Trong mdi truong kiém su phan ly clia nhém amine bi kim
ham

Piém dang dién (pl): O tri s pH (+) + (-) =0
Tai pl amino acid khéng chuyén dich trong dién truong.

MOi aa c6 pl riéng. Tai pHmt = pl aa thi aa sé két tla



Tén thudhg Ky hiéu
Alanine A, Ala
Cysteine G, Cys
Aspartic acid D, Asp
Glutamic acid E, Glu
Phenylalanine F, Phe
Glycine G, Gly
Histidine H, His
Isoleucine I, Ile
Lysine K, Lys
Leucine L, Leu
Methionine M, Met
Asparagine N, Asn
Proline P, Pro
Glutamine Q, Gln
Arginine R, Arg
Serine S, Ser
Threonine T, Thr
Valine V, Val
Tyrosine Y, Tyr
Tryptophan W, Trp

Bang liét ké tén, ky hiéu va pl cua aa

Tén theo IUPAC

2-aminopropanoic acid
2-amino-3-sulfanylpropanoic acid
2-aminobutanedioic acid
2-aminopentanedioic acid
2-amino-3-phenylpropanoic acid
Aminoethanoic acid
2-amino-3-imidazolpropanoic acid
2-amino-3-methylpentanoic acid
2,6-diaminohexanoic acid
2-amino-4-methylpentanoic acid
2-amino-4-(methylsulfanyl)butanoic acid
2-amino-3-carbamoylpropanoic acid
Pyrrolidine-2-carboxylic acid
2-amino-4-carbamoylbutanoic acid
2-amino-5-(diaminomethylideneamino)pentanoic acid
2-amino-3-hydroxypropanoic acid
2-amino-3-hydroxybutanoic acid
2-amino-3-methylbutanoic acid
2-amino-3-(4-hydroxyphenyl)propanoic acid
2-amino-3-indolpropionic acid

6,00
5,07
2,77
3,22
5,50
5,97
7,59
6,02
9,74
5,98
5,74
5,41
6,30
5,65
10,76
5,68
5,60
5,96
5,66
5,89



Phan tich hon hop amino acid
Sac ky giay (thuc hanh):
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* Tao ester:

NE:
2

R—C—COOH =+ R—OH —> R—

* Tac dung tao muoi:
Aa la nhitng chat ludng tinh nén cé thé tac dung vdi acid hoac bazo dé tao thanh
muoi

A\
I
—(I: R—C—COONa =+ H50



*Phan Ung vai KL tao phuc

FN —NF
R, (I:H S ||—|C——R2
HN—CH—COOH + Cu*™* + HOOC—CH—NH, —> | O/C”\O |
G i @
R Rz | |
O o

Phan (ng vdéi kim loai: hau hét aa déu cé kha nang
tao phuc vai cac ion kim loai héa trj 2

Phan (ng xay ra trong moi truong kiém cho san
pham c6 mau tim

Do bén clia phic tang theo th( tu nhu sau

M92+ < Mn2+< Fez+ < Cd2+ < C02+ < Zn2+ < Ni2+ < Cu2+

Phirc tim



* Tac dung véi Formon:
Aa c6 dong thoi nhém amin va nhém cacboxyl nén khéng chuan do truc ti€p dugec ma phai vo
hiéu héa 1 trong 2 nhém.

aa + formol — metyl héa nhom amin.
. Mat tinh chat kiém cla aa - con lai n(hom —COOH tu do (tinh acid) nén chuan do bang kiém
_ tUr lwvgng NaOH chudan do dugc lugng aa.
Ca sé phan tir lugng aa “Chuan d6 formol Sorena”

NHy  — CH— COO" NH; —CH — oo+ HY

E E

E.

MH, — CH—COO + 2HCHO —= (HOCH - — CH — oo

E.



Giai phéng N,, dinh lugng N, suy ra dugc lugng aa

2

A\l
I
—(l:—COOH 4+ HNO,

R

Phan Ung vdi HNO, (tru proline, hydroproline), tao thanh oxy acid tuong Ung

Ca s& dé xay dung phuong phap dinh luong aa — phuaong phap Vanslyke
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O COOH

Ninhydrin Proline mau vang

U'ng dung: dung dé dinh tinh va dinh lugng Proline (520 nm)



NV Xua taa
Pr » 20aa

Peptit dugc tao thanh tu cac aa
Tu 2 aa - co dipeptit
Tu 3 aa - co tripeptit
Tu 4 aa - co tetrapeptit
Tu hang tram ngan aa - c6 polypeptit
(Mach peptit ma tap hgp hon 50 aa va c6 phan tu lugng cao hon 6000 thi n6
thubc vé protein).



aa, gép nhém —COOH Mat mét H,O (-H,0), tao
aa, gop nhém —NH, lién két —CO-NH-

RI : H‘l

| A . L

+ +
HN—CH—C + § HgN— CH —C == —CH—C
: . . W

Amuno acud | Ammo acid 2 Dhpepude

2.4. Protein:

La polypeptit duoc tao thanh tir cac aa va lién két nhau bang lién két peptit.
Nguyén tac cdu tao cla mach polypeptit gidng nguyén tac cau tao cla peptit.
- COOH + - NH, — - CO - NH
Trong phan ti Pr, lién két chd yéu la lién két peptit — CO —NH . Céc lién két khac la:
Lién két H
Liéen kétS-S
Lién két tinh dién
Lién két Vandervan

Tuy theo mic d6 phic tap clia cau tric KG ma chia cau tao cla Pr lam 4 bac cau tric



2.4.1. Cau truc bac 1:

La trinh tu sap xép cua cac aa trong chuoi polypetide

Lién két co ban trong cau triic bac 1 1a lién két peptide

Su roi loan sap xép lién két peptide gy ra mot sé bénh ly
Vd: Bé&nh thi€u mau hinh luoi liém:

Nguoi binh thuong: His-Val-Leu-Thr-Pro-Glu-Glu-Lys
Nguoi bénh: His-Val-Leu-Thr-Pro-Val-Glu-Lys

2.4.2. Cau trac bac 2:

Julian Voss-Andreae's Alpha Helix for Linus Pauling (2004),
powder coated steel, height 10" (3 m). The sculpture stands in
front of Pauling's childhood home on 3945 SE Hawthorne
Boulevard in Portland (Ore., USA).




left—handed alpha—helix




right—handed alpha—helix

HEZ



cau trac xoan alpha. A: mé hinh gian luoc, B: mé hinh phan ta, C: nhin tu dinh, D: mé
hinh khéng gian.






2.4.3. Cau truc bac 3:

La su sap x€p lai vé mat khdong gian cla cau trdc bac 2

Cau tric bac 3 duoc tao ra nhd tuong tac tuang ho gilra cac mach bén, dac biét la lién két —
S — S — (cau disulfite). Ngoai ra con c6 su dong goép cla céac lién két H, ion, tuong tac ky nudc,




2.4.4. Cau trdc bac 4

La su pho6i hop (t6 hop) cac cau tric bac 3.
cau tric bac IV = n x ti€u don vi

Polypeptide
chain

B chain._ 4

.

o chain”

Hemoglobin (Fe-protoporphyrin 1X)

CAc cau trdc bac cao cua Pr ¢ vai tro quan trong quyét dinh hoat tinh sinh hoc cua
Pr




2.4.5. Tinh chat cUa Protein
* Hinh dang va trong luong phan tu:
*Pr hinh soi:
chiéu dai/ chiéu rong = hang tram dén hang nghin.
*Pr hinh cau:
chiéu dai/ chiéu rong = 1 -20.

* Phan t& lugng (M):

M., rat Ion

* Su hoa tan va két tua Pr:

Ty I& nhém ua nude/ nhom ky nudc cao thi dé hoa tan.



* Phan Ung mau dac trung:

Khi cho dung dich Pr + CuSO,/ kiém - tao phuec tim (tim pha do)
. Phan Ung phat hién ra Pr va cac peptit. Phan Ung nay chi xay ra khi coé lién két
peptit —CO-NH-

* Tinh chat quang hoc cua Pr:

Dung dich Pr khong phaila 1 dd dong nhat ma bao gobm nhimng hat Pr rat nho két
hop lai nén cé 1 s6 tinh chat sau:

Khuéch tan anh sang
Khuc xa anh sang

Khi so sanh su khic xa anh sang qua H,O véi su khic xa anh sang qua dung dich
Pr 1% sé c6 su chénh léch - va tu co s@ nay, nguoi ta xay dung phuong phap do
ham lugng Pr



* Tinh chat luong tinh:

NH3" ~_-"~_~ COOH
‘Prtich fiiea (B di chuyea veadt (-)
trong hiea trédag - Pr coliinh bazd

NH;" \_A_~_~_ COO"

NH2 \/\/COO_
Prtich fiied (-) di chuyea veacdt (H
trong hiea trédag — Pr cotiinh acid

Pr trung hoa dién, khéng di chuyén trong dién trudng
pH=pl - Pr. i
Tuong tu nhu E, xay dung pp tach nhiéu Pr khac nhau ra khéi hon hgp Pr.



* Tinh chat bién tinh cla Pr:




* Churc nang sinh hoc:

+ Churc nang tao hinh: tham gia cau tric cé & moi té bao, Pr lién két gluxit,
a.Nucleic, lipit - tao nhirng hgp chat cé dac tinh khac nhau véi cac cau tur thanh
phan.

Vd: Pr + gluxit — tao phidc c6 db nhot cao hon. Cac dac tinh nay dap Ung nhu
cau cao cUa sinh vat.

Pr + lipit — lipoprotein (vira mang tinh chat cla Pr, vira mang tinh chat cla
lipit) — c6 tinh tham chon loc clia mang té bao, diéu dé gitip bdo vé cho té bao
ngan can bét nhitng su xam nhap cla nhiing chat Ia.

+ Pr tham gia cau tao nhiing chat quan trong nhu: enzyme, hormone, khang thé,
mau, dich tiéu hoa.

+ Pr c0 vai tro trong cac chirc nang chuyén hoéa (co cg, su chuyén goc, chuyén
nhém, bao vé, du trii)

MOi loai Pr c6 dac tinh, hoat tinh sinh hoc chuyén biét khac nhau.



2.5. Phan loai Protein:

la nhirng Pr trong thanh phan cau tao chi cé6 aa. C6 dac
trung vé mat cau tao: don gidn hon, do hoa tan t6t han, da so la Pr hinh cau.

+ Albumin long trang tring, Albumin huyét thanh hodc Albumin c6 trong 1 s6 loai
té€ bao thuc vat, ddng vat khac nhau: la Pr hinh cau dé tan trong nuéc nhung dé
bi bién tinh béi nhiét do.

+ Globulin: khdng tan trong nudc, tan trong moi truong cé acid lodng va muoi
lodng, c6 nhiéu trong hat thuc vat (dau nanh, dau phdng), cé trong huyét thanh.
M kha |6n: 100.000 - 300.000

+ Prolamin: khéng tan trong nuéc, tan trong dung dich muoi, rugu, cé nhiéu trong
cac loai ngti coc.

+ Histon: la 1 Pr c6 nhiéu trong nhan té bao, cé tinh chat kiém (la 1 Pr kiém tinh
di€n hinh) no lién két vGi a.Nucleic tao nhiéu chitc ndng quan trong trong té bao.



trong thanh phan cau tao Pr phic tap cé nhom aa la
chinh + 1 phan nhém ngoai (phi Pr). Tuy theo thanh phan nhém ngoai ma ngudi ta
chia Pr phuec tap ra nhitng phan nhém nho.

+ Nucleo —Pr: cau tao gom c6: Pr + a.Nu c6 nhiéu trong nhan té bao. (Pr thudng la
protamin). Pay la 1 nhém Pr phic tap co vai tro kha quan trong vi né quyét dinh mot
sO dac tinh vé tinh chat di truyén cula sinh vat.

+ Gluco — Pr: thanh phan gdm Pr + gluxit (Gluxit co6 thé la gluco, galacto, manose,
dan xudt c6 nhom amin clia dudng; oligo-saccaric (s6 nhém tir 2-10).

Pac tinh clia nhém nay la khi lién két dugc phic hé cé do nhét cao thudng tham gia
vao cau tao mang bén trong cla cac duong dan nhu 6ng tiéu hoa, khoang miéng lam
cho qua trinh van chuyén thirc 4n dé hon, va c6 tinh chéat bao vé, ho tro cho qua
trinh tiéu hoa.



+ Lipo — Pr: thanh phan la Pr + lipit (lipit cé thé la triacylglycerit, photphatit, . )

Do dac tinh cua lipit khong tan trong nudc chi tan trong dung méi htu co nén khi
lién két vai Pr thi tao thanh phic hé cé tinh chon loc phd bién trong cau tric té
bao, dac biét 1a mang té bao, hat diép luc,. . .

+ Photpho — Pr: thanh phan Pr + cac goc acid photphoric, gilra chlng la cac lién
két ester. Vai tro tham gia trong qua trinh trao doéi gdc P. Photphoprotein di€n hinh
la cazein sra, ovabumin tring, photvitin cla tring.

+ Metalo —Pr: thanh phan Pr + 1KL (1 s6 KL ph6 bién la Fe, Cu, . . .) tao nhing
chic nang dac biét

Catalaza, peroxydaza, citochrom, . . .Pr + Fe

Ascobat-oxydaza, polyfenol-oxydaza, . . .Pr + Cu

+ Chromo — Pr: thanh phan Pr + nhém chat c6 mau
Enzyme Flavin (FAD, FMN) gdbm Pr + dan xuat Flavin (c6 mau vang) c6 vai tro
quan trong trong quang hgp, hd hap, phan Ung oxy héa khr
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