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CHUONG TRINH MON HOC
Tén mon hoc: Hoa sinh
Ma mon hoc:
I. Vi tri, tinh chat mén hoc

- Vi tri: Hoa sinh 1a mon hoc co so nghé bt budc, thudce chuong trinh dao
tao trinh do Cao dang nghé Nudi trong thity san, dugc giang day cho nguoi hoc
trudc khi hoc cac mon hoc /mo-dun chuyén nganh.

- Tinh chat: Héa sinh 1a mén hoc gid1 thiéu cho hoc vién nhirng kién thuc
vé cau tao, chirc ning cua cac hop chat hiru co trong co thé sbng va cac qua
trinh chuyén hoa cac chit cling nhu (mg dung cua ching trong nganh Nudi trong
thuy san.

I1. Muc tiéu mon hoc

- Kién thuc:

Nim viing cac kién thic co ban vé vai tro, dic tinh hoa 1y, ciu tao hoa
hoc va ciu tric phdn tir cia cic chat co trong co thé séng nhu protein, lipid,
glucid, vitamine, enzyme ...

Niam vitng kién thirc vé& qua trinh chuyén hoa cac chat trong co thé song.

- Ky nang:

Str dung dugc cac dung cu, thiét bi dung trong phan tich hoa sinh;

Pinh tinh va dinh lugng dugc cac chat co ban cé trong co thé séng bang
cac phan rng hoa sinh hoc.

- Nang lyc tu chu va trach nhiém:

Nghiém tuc, ti mi, than trong, ddm bdo an toan phong thi nghiém
II1. N§i dung mon hgc:

Chuong I: Protein va sy chuyén hoa phén tir protein
Chuong II. Lipid va sy chuyén héa phan tir lipid
Chuong I1I. Glucid va sy chuyén hoa phan tir glucid
Chuong IV. Enzyme

Chuong V: Vitamin



CHUONG 1
PROTEIN VA SU CHUYEN HOA PHAN TU PROTEIN

Gioi thiéu:

Protein giit vai trd quan trong trong tit ca cac qua trinh sinh hoc. Y nghia
dang ké cua ching dugc thé hién qua cac chtrc nang nhu tao hinh, xtc tac sinh
hoc, diéu hoa chuyén hoa, cung cdp ning luong... V&i su phat trién cua khoa
hoc, vai trd va y nghia ctia protein d6i voi su sdng cang duoc khang dinh. Clng
v6i nucleic acid, protein 13 co so vat chat ctia sy song.

Muc tiéu:

- Nam vitng cac kién thirc vé ciu tao, vai trd va tinh chét cua protein.

- Phan tich dugc qua trinh chuyén hoa protein trong co thé sdng.

- Pinh tinh va dinh lugng dugc ham luong protein trong mau phan tich.
NOi dung chinh:

1. Khai niém va vai tro cua protein
1.1. Khai niém protein

Protein hay con goi la chat dam, 1a nhiitng phan tir sinh hoc hay dai phan
tir, chira mot hodc nhiéu mach cac amino acid, lién két v6i nhau bdi lién két
peptid. Cac protein khac nhau chii yéu do vé trinh tu cdc amino acid khac nhau,
trinh ty nay do cic nucleotide cua gen quy dinh.Trong tu nhién c6 khoang 20
amino acid.

Protein 13 hop chit hitu co c¢6 y nghia quan trong bac nhit trong co thé
song, vé mit sé lugng, protein chiém khong dudi 50% trong lugng kho cua té
bao; vé thanh phan ciu trac, protein duoc tao thanh chu yéu tir cdc amino acid
vbn duoc ndi véi nhau bang lién két peptide. Cho dén nay nguoi ta di thu duoc
nhiéu loai protein ¢ dang tinh thé va tir Jau ciing da nghién ctu k§ thanh phan
cac nguyén td hoa hoc va da phat hién dugc rang thong thudng trong ciu tric
cua protein gém bon nguyén td chinh 1a C, H, O, N véi ty 1€ C = 50%, H = 7%,

O =~ 23% va N = 16%. Ngoai ra trong protein con gip mot sé nguyén td khac



nhu S =0-3%
va P, Fe, Zn, Cu...

Tir lau nguoi ta da biét rang protein tham gia moi hoat dong séng trong co
thé sinh vat, tir viéc tham gia xay dung té bao, mo, tham gia hoat dong xtic tac
va nhiéu chtc ning sinh hoc khac. Ngay nay, khi hiéu r& vai tro to 16n cua
protein dbi voi co thé sdng, nguoi ta cang thiy rd tinh chat duy vat va y nghia
ctia dinh nghia thién tai ctia Engels P. “Séng 1& phuong thirc ton tai ciia nhimng
thé protein”. V&i su phat trién ciia khoa hoc, vai trd va y nghia ciia protein d6i
v6i su séng cang duoc khang dinh. Cung véi nucleic acid, protein 1a co s¢ vat
chat cua su song.

1.2. Vai tro cua protein

- La thanh phan cdu tao nhan va nguyén sinh chat cua té bao

Protein 1a thanh phﬁn thiét yéu cua co thé sinh vat, tham gia vao moi qua
trinh bén trong té bao. Protein 1 thanh phan quan trong ciia nhin té bao, chat
gian bao, duy tri va phat trién mo.

Protein c4u trac nén khung té bao, tao cic khung d& giup duy tri hinh
dang té bao. Qua trinh phat trién cta co thé, tir viéc hinh thanh co, d6i mdi phat
trién ctia t& bao, phan chia té bao déu gin lién vdi qué trinh tong hop protein.

- Tham gia diéu khién hoat dong sinh Iy ctia co thé (chirc ning diéu hoa).

Protein ¢6 vai tro nhu chit dém, giup can bang pH, dam bao cho hé tuan
hoan van chuyén cac ion.

Protein kéo nudc tir té bao va cac mach mau, gitp diéu hoa nude trong co
thé. Khi luong protein trong mau thap, ap luc tham thiu trong 1ong mach giam
s& xay ra hién tuong phu né.

- Xtic tic cac phan tmg chuyén hoa cua co thé (lipase, urease...).

Mot s protein 13 enzyme xtc tac cho cac phan mg sinh hoa, qua trinh
trao ddi chat trong co thé sdng.

- Tham gia vao cac qué trinh bao vé co thé (cac khang thé).

Céc té bao bach cau co thanh phﬁn chinh la protein, ¢6 nhiém vu chéng lai

cac tac nhan c¢6 hai xam nhap co thé.



Hé thong mién dich san xuat cac protein goi 1 cac interferon gitip chéng
lai virut, cac khang thé gitip co thé chong lai cac tac nhan giy bénh. Néu qua
trinh tong hop protein cua co thé bi suy giam thi kha niang bao vé co thé ciing
yéu di.

- Tham gia van chyén va cac chat dinh dudng.

Phan 16n cac chat van chuyén cac chat dinh dudng 1 protein. Protein van
chuyén céac chat dinh dudng duoc hap thu tir qué trinh tiéu héa thic cin vao
méu, tir mau van chuyén dén cac md, qua mang té bao. Hemoglobin c6 trong
hong cau 13 mot protein ¢ vai trd van chuyén oxy lay tir phdi cung cip cho céc
té bao khéc trong co thé.

- Cung cap ning lugng.

Protein cung cip ning lugng cho co thé, chiém 10-15% ning lugng cla
khau phan an. Protein 1 yéu t6 chiém nhiéu sau nuéc, chiém 50% trong lugng
thd & nguoi trudng thanh.

2. Cau tao phan tir protein
2.1. Amino acid — don vi c4u tao co sé ciia protein

Amino acid (con goi 14 acid amin) 14 chét hiru co ma phan tir chira it nhat
mdt nhom carboxyl (COOH) va it nhat mot nhom amine (NH,), trir Proline chi
c6 nhom NH, (thuc chit 1a mot imino acid). Pay 1a don vi co ban ciu tao nén
protein, 13 monome dé tao nén chét polyme protein.

Cong thirc cdu tao chung: (H,N)x — R — (COOH)y hoic

R

I
Q cH

7\

NH, COOH
Hinh 1.1 Céng thirc cdu tao chung ciia cdc amino acid
2.1.1. Phan loai amino acid
Trong ty nhién, nguoi ta da tim duge 250 amino acid nhung protein trong
co thé sinh vat mic du khac nhau cling chi chtra 20 loai amino acid nhat dinh.

Hién nay, nguoi ta phan loai amino acid theo nhi€u ki€u khac nhau, mo1



kiéu phan loai déu c6 ¥ nghia va myc dich riéng.

- Phan loai theo héa hoc: Dya vao ciu tao phan tor va céac ly hoa tinh,
nguo1i ta chia amino acid ra lam cac loai:

+ Amino acid mach thing: Gom mach thang trung tinh, mach thang tinh
acid (acid glutamic, acid aspartic), mach thang tinh kiém (Lysine, Arginine).

+ Amino acid mach vong: Gom vong ddng nhit (Phenylalanine, Tyrosine)
va di vong (Histidine, Tryptophan, Proline).

- Phan loai theo sinh 1y (gia tri dinh dudng):

+ Amino acid can thiét (loai khong thay thé duoc): La loai rat can cho su
phat trién binh thuong cua co thé dong vat, nhung co thé dong vat khong tyu tong
hop duogc, chung phai thudng xuyén dugc cung cip tir thirc an. O dong vat
truong thanh c6 8 loai amino acid can thiét 1a Valine, Leucine, Isoleucine,
Lysine, Threonine, Methionine, Tryptophan va Phenylalanine.

Péi voi dong vat con non con can 2 loai amino acid can thiét nira 1a
Histidine va Arginine.

+ Amino acid khong can thiét (loai thay thé duoc): La loai co thé tu téng
hop dugc tir san pham chuyén hoa trung gian khac.

- Dya vao céu tao géc R: Nhém R duoc biéu thi nhu mdt chudi bén. Hién
nay, cach phén loai cic amino acid dang duoc nhiéu ngudi st dung nhat 14 dya
vao gbc R cua amino acid va duoc chia lam 5 nhom:

+ Nhém I: Gom 7 amino acid c6 R khong phan cuc, ky nudc, do la:

Glycine, Alanine, Proline, Valine, Leucine, Isoleucine va Methionine

10



COO COO (IIOO CIOO
H

. | :
LN—C—H  H;N—C—H o < H,N—C—H
| H.N . '
H CH, | /C{!
Hzc CHZ CH;‘ CH,‘[
Glycine Alanine Proline Valine
200 ('300 COO
H_..N—(]:—H H,N—C—H H;‘N—(i‘,—H
Hz H—?_CH; ?Hg
/C{l ?Hz (EH-,
CH3 CH3 CH,‘ ?
CH,
Leucine Isoleucine Methionine

+ Nhom II: cac amino acid co géc R 1a nhan thom, thuoc nhém nay c6 3

amino acid: Phenylalanine, Tyrosine va Tryptophan

GOO" coo~ Toor
CHS,, CH,
OH
Phenylalanine Tyrosine Tryptophan

+ Nhom III: cac amino acid c6 géc R base, tich dién duong, thugc nhém

nay c6 3 amino acid 1a Lysine, Histidine va Arginine, trong phan tir chita nhiéu

nhom amin.

a CcCoOO goo oo

H. N—C—H H_.,N—clt—n H ;N—CII—H
CH ﬁ:u2 (|:H2
CH. ¢He Y
i G—N
l H. IIQ'PI

*“NHs (i:=1§ruz
NH.
Lysine Arginine Histidine

+ Nhom IV: cac amino acid co géc R phén cuc, khong tich dién, thudc

nhom nay c¢6 5 amino acid (Hinh 1.5)

CO0 CO0~ coo- . §9° el
o . o H,N—C—H H,N—C—H
H,N—C—H H,,N—(lj—H H3N—(|3—H (:,H (:3H "
CH,OH H—C—OH CH, AQ OHy
| H,N" O C

CH. QH ot



+ Nhém V: cac amino acid c6 gbc R acid, tich dién 4m, d6 13 Aspartate
(Asp, D) va Glutamate (Glu, E), trong phan tor chira hai nhém carboxyl (hinh
1.6).

COO COO~
HqI(I——CIJ——H H3N—C|—H
&, &,
(!'JOO_ (Isz
COO
Aspartate Glutamate

12



Bang 1.1. Cac amino acid thuwong gap

Tén amino acid | Viét tat Tinh chét
Glycine Gly G
Alanine Ala A
Valine Val \Y
Leucine Leu L
Isoleucine Ile I Khong phan cuc, ky nude
Methionine Met M
Phenylalanine Phe F
Tryptophan Trp A\
Proline Pro P
Serine Ser S
Threonine Thr T
Cysteine Cys C
Phan cuc, ra nudc
Tyrosine Tyr Y
Asparagine Asn N
Glutamine GlIn Q
Aspartic acid Asp D
Tich dién (acid)
Glutamic acid Glu E
Lysine Lys K
Arginine Arg R Tich dién (base)
Histidine His H

2.1.2. Tinh chit Iy hoa ciia amino acid

- Mau sic va mui vi ctia amino acid

Céc amino acid thudng khong mau, khéng mui. Nhiéu loai c6 vi ngot kiéu
dudng nhu Glycine, Alanine, Valine, Serine, Histidine, Tryptophan; mét s loai
co Vi déng nhu Isoleucine, Arginine hoac khong c6 vi nhu Leucine. Bot ngot
hay con goi 1a mi chinh 13 mudi cua natri v6i glutamic acid (monosodium

glutamate).

13



- Tinh tan cua amino acid

Céac amino acid thudng dé tan trong nudc, cic amino acid déu kho tan
trong alcohol va ether (trir Proline va hydroxyproline), khong tan trong cac dung
mdi hitu co, chung ciing d& hoa tan trong acid va kiém lodng (trir Tyrosine).

- Biéu hién tinh quang hoc ctia amino acid

Tat ca cac amino acid (trir glycin) déu chira trong phan tir it nhat mot
nguyén tr carbon bat doi (ky hi¢u la ol hoac Ca). Khdi tir dién cia 4 nhém bao
quanh nguyén tir carbon anpha tao nén hoat tinh quang hoc trén cac amino acid,
nghia 1a 1am quay mit phiang anh sang phan cuc sang bén phai ky hiéu 1a (+)
(dang D) hodc quay sang bén trai ky hiéu 1a (-) (dang L), con goi 1a dong phan
1ap thé (hinh 1.7). Goc quay dic hiéu ctia amino acid phu thudc vao pH ctia mdi
truong. TAt ca cac amino acid ton tai trong protein déu thudc dang L — amino
acid, dang D — amino acid rat it gap. Chi nhitng L protein méi tham gia cdu trac

protein hay amino@¢idtrong co thé ¢ dang ddng phancpeycuc trai (dang L).

+ +
Hq,N—(Ij—H H—(|3—NH3
CH. CH,
L-Alanine p-Alanine

Hinh 1.2. Péng phdn ldp thé ciia Alanine

- Tinh ludng tinh cua amino acid

Phin tir amino acid c6 nhém carboxyl —-COOH mang tinh chat acid,
nhudng proton (H) dé phan 1i thanh COO", mit khac c6 nhém amin - NH, mang
tinh chat kiém, dé nhan proton (H") dé thanh NH;". Vi vdy, amino acid két tinh
ton tai & dang ion ludng cuc ma trong dung dich dang ion ludng cuc chuyén mot
phan nho thanh dang phén tir.

Trong moi truong acid, amino acid ¢ dang cation (tich dién duong), néu
tang dan pH amino acid lan luot nhudng proton thir nhat chuyén qua dang ludng
cuc (trung hoa vé dién), va tiép tuc ting pH amino acid s& nhuong proton thir hai

chuyén thanh dang anion (tich dién 4m).

14



B . g H
R—(—COOH Z, R—(—C00" Z, R—(—C00"
NH, *NH, NH,

cation lwdng cuc anion

Hinh 1.3. Tinh luong tinh cua amino acid

Nguoi ta ing dung tinh chat ludng tinh ctia amino acid dé dién di phin
tich hdn hop amino acid bang dong dién mot chiéu.

O gia tri pH nao d6 cta mdi trudng ma phan tir amino acid c¢6 tong dién
tich dwong bang sb tong dién tich am, amino acid trung hoa vé dién, pH d6 goi
1a diém dang dién cta amino acid (ky hiéu 1a pI).

- Céc phan tng hoa hoc ctia amino acid

Céac amino acid déu c6 nhom carboxyl va nhém amin lién két véi Ca. Vi
vy, chung c6 nhimg tinh chit hoa hoc chung. Mit khic cic amino acid khac
nhau bai géc R, do do, ching cling c6 nhitng phan tng riéng biét. C6 mot sb
phan g hoa hoc cua amino acid nhu sau:

+ Tao phuc hop mudi véi kim loai nhu déng, kém.
NH

/> cHh,
Zn I

\O _—C=0
Hinh 1.4. Phirc hop amino acid voi kim loqai

+ Phan Gmg cua gbc R

Do cac amino acid c6 cdu tao gdc R khac nhau, nén ngudi ta co thé dung
dé xac dinh timg amino acid riéng r& nho phan tng dic trung cua nd, vi du phan
rmg oxi hoa khir do nhom -SH ctia Cysteine, phan tng tao mudi do cac nhom
COOH hay NH; cua Glutamate hay Lysine, phan trng tao ester do nhom OH cua
Tyrosine...

+ Phan tng chung

La phan tng co sy tham gia ctia ca hai nhom a - COOH va o - NH,. Tét

ca cac amino acid trong phan tir protein déu phan tmg voi hop chat ninhydrin tao
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thanh phurc chdt mau xanh tim, riéng imino acid nhu Proline tao thanh mau
vang.

Duéi tac dung cua ninhydrin & nhi¢t d§ cao, amino acid tao thanh NHj,
CO, va aldehyde tuong tng c6 mach polypeptide ngin di mot carbon; dong thoi
ninhydrin chuyén thanh diceto oxy hindriden. Diceto oxy hindriden, NH; m&i
tao thanh tiép tuc phan ng véi mot phan tir ninhydrin khic dé tao thanh phirc

chat mau xanh tim (hinh 1.5)

0
4 NH, CHCOOH
OH
2 <0H —N= +CO, + 4H,0

Hinh 1.5. Phan ung CLZa protein voi ninhydrin

Phan mg nay rat nhay, c6 thé phat hién dén microgram amino acid, vi vy
duogc dung nhiéu trong phan tich dinh tinh va dinh lugng amino acid (trong cac
phuong phap sic ky va dién di).

Ngoai amino acid, peptide, protein, mudi amon, amoniac, v.v... cling tao
mau v&i thude thir ninhydrin. Vi vay, mudn xac dinh chinh xac amino acid cin
phai loai bo cac chat nay. Dé xac dinh amino acid lién két trong peptide hoic
protein phai thuy phin cac chat nay dé tao thanh amino acid tu do r6i méi thuc
hién phan ing v61 ninhydrin.

2.2. Céu triic khong gian ciia phin tir protein

Tinh chit cta protein duoc quyét dinh boi chudi amino acid cua nd, va
chudi nay duoc biét dén nhu ciu triic bac mot cua protein. Phu thugc vao ban
chat va trinh tu xdp xép cua cac amino acid trong chudi, nhitng phan khac nhau
ctia phan tir hinh thanh nén ciu trac bac hai, nhu ciu trac xodn alpha (‘cudn’)
hay cau trac nép gap beta (phang) (hinh 1.15). Sy gip cudn hon nita va to chirc
lai bén trong phan tir hinh thanh nén ciu tric bac cao hon hay 1a ciu trac bac ba.
MBJi protein bao gdm cic cdu tric xoan alpha, cdu tric nép gap beta va cac phan

ngau nhién.
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Hinh 1.6. So' d6 cdc bdc cdu triic ciia protein
2.2.1. Céu tric bac I

Pau mach polypeptide 14 nhdm amin cia amino acid thi nhit & dang tu
do va cudi mach 13 nhém carboxyl tr do ciia amino acid cudi cung. Céu tric bac
mot cua protein thuc chit 1a trinh tu sép Xép clia cac amino acid trén chudi
polypeptide, duoc giit vitng bang lién két peptide va co vai tro t6i quan trong vi
trinh ty cic amino acid trén chudi polypeptide s& thé hién tuwong tac gitta cac
phan trong chudi polypeptide, tir 6 tao nén hinh dang lap thé cua protein va do
d6 quyét dinh tinh cht ciing nhu vai trd cua protein. Sy sai 1éch trong trinh tu
sap xép cua cac amino acid c6 thé din dén sy bién doi cdu tric va tinh cht cua
protein.

Lién két peptide 1a lién két ddng hoa tri nén rat bén virng. Dé pha v lién két
nay, trong phong thi nghi€ém nguoi ta phai dung nhitng tdc nhdn manh nhu acid
HC1, H,SO,... véindng do 4 — 6N, dun ¢ nhiét 6 102°C kéo dai trong 24 gio.

S6 lugng cac amino acid trong chudi lam cho chudi peptide dai ngin khac

nhau: 2 amino acid goi la di peptide, 3 goi 1a tri peptide, 4 — 10 goi la olygo
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peptide va > 10 goi 1a polypeptide. Trung binh mdi chudi c6 khoang 150 amino

acid, vi du Insuline c6 51 aa, glucagon c6 19 aa...

Hinh 1.7. Céu triic bdc nhdt ciia ribonuclesae ciia bo

Su khac nhau cua cac protein vé céu truc bac I tao nén tinh dic trung sinh
hoc cua protein do, tir do6 quyét dinh dac tinh, tinh trang cta sinh vat. Tinh dic
trung nay riéng cho ting loai protein va dugc di truyén rat chit ché qua nhiéu
thé hé (dugc ma hoa trong DNA).

Hién nay, nhiéu loai protein da biét duoc trinh ty cac amino acid trong
chudi polypeptide nhu: ribonuclease 1a mot protein c6 124 amino acid dugc ndi
v6i nhau thanh mot chudi, c6 4 cau disulfua (hinh 3.18); hemoglobin 1& protein
c6 4 chudi polypeptide, 2 chudi o ( mdi chudi 141 amino acid) va 2 chudi B (mdi
chudi 146 amino acid); trypsinogen bo (229 amino acid); kimotrypsin bo (229
amino acid); alcol dehydrogenase ngua (374 amino acid); glutamate
dehydrogenase bo (500 amino acid) v.v..

Tam guan trong cua viéc xac dinh cau tric bac I cua protein

- La budc dau tién quan trong dé xac dinh co s phan tir hoat tinh sinh hoc
va tinh chét hoa 1y cua protein. La dau hiéu rd nhat vé su sai khac giita protein
nay voi protein khac.

- La co s6 xac dinh ciu trac khong gian ctia phan tir protein dua trén qui
luat hinh thanh céc lién két hoa hoc.

- La yéu td gop phan quan trong trong nghién ctru bénh 1y phan tir khi vi

tri cac amino acid bi thay doi.
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- CAu triic bac I 1a phién ban ciia mi di truyén. Vi vay, cau tric nay noi
1én quan hé ho hang va lich st tién hoa ctia thé gidi séng.

- Viéc xac dinh duogc ciu tric bac I 1a co s¢ dé téng hop nhan tao protein
bang phuong phap hoa hoc hodc bang k§ thuat ctia cong nghé sinh hoc.

2.2.2. Céu triic bac II

La tuong tac khong gian gitta cac géc amino acid & gan nhau trong mach
polypeptide. 6 13 sy sip xép déu dan hay xodn gon lai cua cic chudi
polypeptide trong khong gian tao nén nhiing doan cé cau truc kiéu xoén a
(duoc xac dinh 13 thtr nhat) va ciu trac gip nép P (duoc xac dinh 1a thir hai).
Su On dinh ciu trac dugc ¢b dinh boi cac lién két hydro gitra nhitng amino acid
& gan nhau. Nép gap P khac nhiéu so v&i nép gip a. Mot chudi polypeptide
trong nép gip B goi 1a mot day (soi) hau nhu dugce dudi ra hoan toan chir khong
cudn chit nhu trong xodn a. Dang nép gip P duoc 6n dinh nho cac lién kiét di
sulfid (-S-S-) dugc hinh thanh tr 2 nhém Sulfuahydryl (-SH) cua 2 amino acid
Cys khi chung & gan nhau trong khong gian.

Mot sai khac 1a nép gip p duoc lam 6n dinh bai cac lién két hydrogen
gitra cac nhom CO va NH trong cac soi polypeptide khac nhau, trong khi d6 &
xoan a, lién két hydrogen 1a gifta cic nhém NH va CO trong cling mot soi.
Nhitng chudi ké can trong nép gip P co thé chay cing mot hudng (nép B song

song) hodc cac hudng dbi nghich (nép p dbi song song).

[5] Tisimege camnot urrenty

Hinh 1.8 : Vi dy cdu triic xodn alpha. A: mé hinh gian hege; B: mé hinh phén

tu; C: iahin twr dinh; D: mé hinh khong gian.
o)

03.);300‘3\;0300‘)0 '
o { IS o TAm B song song.
) ' @
“303300‘)0',0309%
° ;9 { @ . B ot 18 19
é o 2 hwéng ngwoc lai

tao thanh tim B

‘ v < 9 déi song song.
0.00‘)%0)3,‘0\0'%“ s g song



Hinh 1.9 : Cdu triic nép gdp beta (cdc miii tén chi huwdng chudi amino acid)
Céc protein sgi (co6 trong 1ong, toc, mong, sung) nhu keratin, collagen...
gdm nhiéu xodn a, trong khi cac protein cau c6 nhiéu nép gap p hon. Tuy nhién,
gip B 1a mot cau trac c6 trong nhidu protein hon xodn a.
2.2.3 Céu tric béc III
La cach sap xép gon lai trong khong gian ctia chudi peptid khi di c6 cau
tric bac II. Cac xodn a va phién gip nép B co thé cudn lai v6i nhau thanh ting
bui ¢6 hinh dang lap thé dic trung cho ting loai protein. Ciu trac khong gian

nay co vai tro quyét dinh doi véi hoat tinh va chirc ndng ctia protein.

./

Hinh 1.10. Céu tric bdc II.

ctia myoglobin

Céau tric bac III cua protein dugc 6n dinh 13 nho lién két disulfid va mot
loat cac lién két phy, nhung chu yéu 1 nho céac lién két phu, ¢6 Iyc ndi yéu va co
mat khip noi trong phan tir protein. D6 1a:

- Lién két hydro >N...H...N<. Pay la lién két xuét hién trong truong hop
chat co hién tuong phan cyc, giita hai nhom mang dién tich 4m c6 khoang cach
tir 2-3A° ¢6 hydro & giita.

- Lién két cua cac nhom ky nudc (nhoém khoéng uwa nudce, chi chia C, H
nhu Val, Leu...) nhém nay c6 tinh ddy nudc va bi nude day, trong dung dich keo
khi chung gﬁn nhau s€ tao thanh mdt dam tao nén luc li€n két.

- Luc Vanderval (Iuc hap dan vi mé): La luc ndi xuét hién giira cac nhom
phan tir khi chung nam gin nhau trong mot khoang cach bang 1,5 — 2 1an duong

kinh phan ttr.
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