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4.1. Khai niém chung

Enzyme = chét xuc tac sinh hoc cé ban
chét protein, cé kha nang xuc tac dac hiéu
cho cac phan &rng héa hoc nhat dinh
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Ban chéat protein ctia enzyme

> M = 20000 — 1000000 — khong di qua cac
mang ban tham

> Hoa tan trong nwéc, dd mubi loang, dd hiru co
c6 cye, khdng hoa tan trong cac dung moi
khéng phéan cyc

> Enzyme bi bién tinh va mét kha nang xtc tac do
t0 cao, acid / kiém manh, mudi kim loai nang

> Dién ly lwéng cuc — phan tach bang pp dién di

= Ban chét héa hoc clia enzyme la protein.
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4.2. Cau tao héa hoc ciia enzyme

» Enzyme dworc chia thanh 2 loai:
— Enzyme 1 céu tw: protein don gian.
— Enzyme 2 céu tu:
« Phan protein (feron,apoenzyme): qd tinh
d&c hiéu va T hoat tinh xuc tac ctia enzyme
« Phan phi protein (nhém ngoai agon,
prostetic): qd kiéu phan (rng enzyme xtic
tac Khi nhém ngoai ton tai va xuc tac déc
lap — goi la coenzyme.
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Trung tam hoat déng cua

enzyme
Trung tdm hoat dong clia efzyme =
phan phan tt trong cAu trdc clia enzyme
ma tai d6 enzyme + co chét — san
phdm

dong = cac nhom dinh chire clia
acidamin (SH cta Cys, OH cta
Ser, Tyr, nhom &-NH, cla Lys,
COOH cua Glu, Asp, vong
imidazol cGia His, indol cia Trp)

— O enzyme 2 cAu tir, trung tam hoat
ddéng = nhdm ngoai (vitamin, ion
kim loai) + cac nhém dinh chirc
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M6 hinh “Chia va khéa” cua Fisher
vé sy an khép clia enzyme va co
chat (Nam 1894)

Co chét D
Co chét
TT

hoat
doéng
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M6 hinh “Khép cam rng” cua
Koshland vé sy an khép cua
Enzyme va co’ chat (Nam 1958)

Co chét D

T

hoat —=— "\ ——p
doéng
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4.3. Tinh chat cia enzyme

» Cuwong lwe xuc tac
> Tinh dac hiéu cta
enzyme
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Cwoéng lwc xuc tac

> Enzyme c6 cwdng luc xtc tac manh hon nhiéu so voi
xuc tac théng thwong:

— Trong 1 phat:
+ 1mol Fe3* xtc tac phan ly 10-¢ mol H,0,
* 1 phan t& catalaza cé 1 nguyén t&¢ Fe xuc tac phan

ly 5.10¢ mol H,0,

— 1g pepxin trong 2 gi¢’ thay phan 5kg Protein trirng
ludc & nhiét do binh thwong

— 1 phan t& B - amilaza sau 1 giady co thé phan giai
4000 lién ket glucozit trong phan t& tinh bot.
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Catalase

Hp0:

Catalase
10° H,0, —» 10° H,0
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Tinh dac hiéu caa enzyme

> Tinh dac hiéu cao cla enzyme = kha nang
xtc tac cho sy chuyén héa mét hay mét s6
chat nhat dinh theo mét kieu phan (rng nhat
dinh — tac dung c¢é tinh chon Iya cao
> Bao gém:
—Déc hiéu kidu phan (rng
—Déc hiéu co chat
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Pac hiéu kiéu phan wrng
> Dac hiéu kiéu phan (ng thé hién & chd mbi
enzyme chi c6 theé xuc tac cho mot kieu phan
trng chuyén héa mot chat nhat dinh:
— Oxy hoa nhé oxydaza:
RCHCOOH + 7% O, > RCOCOOH + NH,3
NH,
— Khtr cacboxyl nh& decarboxylaza:
RCHCOOH — RCH,NH, + CO,
NH,
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Pac hiéu co chat

> Co chét 1a chat c6 kha nang két hop vao trung
tam hoat déng clia enzyme va bj chuyén hoa
dwéi tac dung clia enzyme

> Mirc d6 d&c hiéu clia cac enzyme khong gidng
nhau, nguwoi ta thuwdng phan biét thanh cac mirc
sau:
— bac hiéu tuyét dbi:
—Pac hiéu twong dbi:
—Bac hiéu nhém:
—Déc hiéu quang hoc (d&c hiéu lap thé)
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DPic hiéu tuyét déi

»Enzyme chi tac dung trén mét co
chat nhat dinh va hau nhw khong co
tac dung v&i chat nao khac:

Ureaza
Urea o CO, + 2NH,
. U A >
Acetamide ;—e’g * Khéng xay ra
2
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DPic hiéu twong doi

ssssssssssss

» Enzyme c6 kha nang
tac dung 1&n mét kiéu
lien két hoa hoc nhét
dinh trong phan t& co
chdt ma khéng phu
thudc vao cau tao cua
cac phan tham gia tao

o 4 v
thanh méi lien két do o h \ X
GH, ~0-C0- R, % fH,-0-H  HOOC - R,
GH -0-C0-R, GH -0-H + HOOC - R,

CH,-0-CO-R, HO-H CH,-0-H  HOOC - R,
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Pac hiéu nhém
> Enzyme c6 kha nang tac dung Ién mét kiéu lién két hoa
hoc nhét dinh voi diéu kien mot trong hai phan tham gia
tao thanh lién két phai cé ciu tao xac dinh:

R’ Carboxyl R’
| peptidaza |
R-C-N-CH... ————— Iﬁ—C—OH+NH2—CH...
.
O H éOOH H,0 0 ooH
R’ Carboxyl
| peptidaza . -
R-C-N-CH... ————————— khong phan tng
.
O H éIHZ H.0
COOH
ThS. Pham Hong Hiéu Hoa Sinh TP — Bai 4: Enzyme 16

Pac hiéu quang hoc
(dac hiéu lap the)

»Enzyme chi tdc dung mét trong hai dang
dong phan quang hoc cua cac chat:

(‘JOOH
HO-CH Fumarathydrataza CH-COOH
éHz—COOH HOOC—!JH
L — malic Acid fumaric
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4.4. Co ché tac dung ctia enzyme

1 2 3
E+S<ES—>EP-SE+P
(E: enzyme, S: co chét, P: san pham, ES: phirc
hop trung gian enzyme-co’ chat)
» 3 giai doan:

—Gd 1: E +S bang Ik yéu — phirc enzyme- co
chat (ES) khdng bén (xay ra rat nhanh, NL
hoat hda thap)

— Gd 2: bién dbi S — s kéo cang va pha v&
cac lién két ddng héa trj tham gia phan tng

— Gd 3: tao thanh P va E dwgc gidi phdng ra
dwéi dang tw do.
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4.5. Cac yéu té anh hwéng dén van
téc phan rng enzyme

> Noéng d6 enzyme

> Noéng dd co chat (mé hinh Michaelis — Menten)
> Anh hwéng clia cac chat kim ham

» Cac chat hoat hoa

» Nhiét dé

» pH mbi trvdng
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Anh hwéng ctia ndong dd enzyme

>Trong diéu kién thira co' chét, van téc
phan &ng phu thudc tuyén tinh vao néng
do enzyme: v=k[E], v&i k=const

> Nhuwng khi néng dé enzyme qua I&n thi
van téc phan rng sé tang cham lai.
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Anh hwéng ctia néng dé co chéat
(mo6 hinh Michaelis — Menten)

» Phwong trinh Michaelis — Menten:

v: van tc phan (ng, Vi, van téc cuc dai cia phan
rng, [S]: nong d0 co chat, K,: hang s6 Michaelis
¢ [SI<<Knv~[S] Vi
* [S] >> Km: V= Vmax
¢ [S] =Ky V= Va2 M I ¥

[sl1
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Anh hwéng cta cac chat kim ham

» Chat kim ham hay con goi la chat ¢ ché
l& nhirng chat ma khi két hop v&i enzyme
sé lam gidam hoat tinh cta enzyme ma
nguyén nhan tryc tiép la lam gidm ai lwc
gitra enzyme v@i co chat.

» Sy rc ché enzyme la nhirng trc ché dac
hiéu va dac trwng riéng cho tivng enzyme.
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Anh hwéng cta cac chat kim ham

»Dwa vao cac hinh thic (rc ché dac hiéu,
nguoi ta chia thanh 2 nhém chinh:

—Uc ché khdng thuén nghich: enzyme va
chat irc ché dwoc lién két v&i nhau bang
lién ket dong hada tri va gay nén sy thay
ddi cau hinh c6 hoat tinh cua enzyme

—Uc ché thyan nghich: gi(ba enzyme_ va
chat wc ché duorc lién két véi nhau bang
lién két thir yéu nao do tao nén thé cén
bang thuan nghich. Sau khi chat wwc ché
bi loai triv, hoat tinh enzyme lai dwgc hoi
phuc.
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Anh hwéng cta cac chat kim ham

> Tuy theo dic diém ctia mdi quan hé gitra
enzyme va co chat, ¢6 2 loai:

— Uc ché canh tranh: ¢hat &r¢ ché co6 cau trdc
twong ty nhw co chat — két hgp ngay vao _
trung tadm hoat dong clia enzyme, chiém cho
co chat — phu thudc vao ty 1& [S]/[I] - I tac
doéng trc ché bang cachT ndng d6 co chat

— U'c ché khdng canh tranh: chat (¢ ché gan
vao vij tri khac voi vi tri gan co’ chat trén phan
ttr enzyme — c6 cau tao khac voi co chat va
¢6 thé kim ham nhiéu loai enzyme khac nhau
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Anh hwéng cia cac chat hoat héa

> Chét hoat hoa la nhirng chét c6 kha nang lam
tang hoat tinh xuc tac cta enzyme.

> Chét hoat hoa co thé 1a cac anion, cac ion kim
logi nam & 6 thtr 11 dén 6 thir 55 cua bang tuan
hoan Mendelev hodc nhirng chét hiry co co cau
tao phtrc tap hon lam nhiém vu chuyen nhém,
chuyen hydro hoac nhi*rng chat c6 kha ndng pha
v& mot sb lien két trong phan t&r tién enzyme
hoac cac chat co tac dung phuc hoi nhirng
nhdm chirc cla trung tdm hoat ddng cla
enzyme.

> Tuy nhién, tac dung hoat héa chi gi¢i han &
nhirng nong do xac dinh, vuwot qua gidi han nay
c6 thé lam giam hoat d6 cla enzyme
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Anh hwéng caa nhiét do
> Vuot qua pham vi nao dé cla nhiét do, cac

phan rng do enzyme xuc tac sé bi anh hwéng
do bién tinh clia enzyme.

> Nhiét d6 ¢ng v&i hoat d enzyme cao nhét goi la
nhiét do toi wu cta enzyme (t,) ~ 40 — 500
thay ddi tuy theo co chat, pH mai trwdng, thovi
gian phan wng..

» Nhiét d0 ma enzyme bi mé4t hoan toan hoat tinh
xuc tac goi la nhiét dé t&j han ~ 70°C. O nhiét
do téi han, enzyme bi bién tinh, it khi cé kha
nang hoi phuc lai dwoc hoat do Nguoc lai, &
nhiét d6 dwoi OOC hoat do enzyme tuy bi giam
nhung lai c6 thé tang ién khi dwa vé nhiét do
binh thuo’ng

> D6 bén nhiét clia enzyme thwdng tang Ién khi co
ThS! wnohahpcoenzymegh@aga.a Enzyme 26

Anh hwéng cta nhiét do

Hoat do tuong ddi, (% hoat dd cuc dai)

100 |

50

0 20 40 60 80 t(cC)
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Anh hwéng caa pH

>Bba sb enzyme_ bén khi pH = 5-9, d6 bén
cua enzyme cling co thé tang l&n khi co
co chat, coenzyme, Ca*"..

»>Mbi enzyme déu c6 mot pH thich hgp goi
la pH,, ~ 7, nhing c6 enzyme ¢6 pH,, rat
thap fpepxm proteinaza acid cua vsV...
hoac kha cao (subtilizin, pHopt >10).

> pH,, ciia mét enzyme ciing khong cb dinh
ma phu thudc vao nhiéu yéu té nhw co
chét, tinh chat dung dich dém, nhiét do...
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Anh hwéng caa pH

Hoat dd tuong d6i, (% hoat do cuc dai)
100 .

50

pH
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4.6. Cach goi tén va phan loai enzyme

» Cach goi tén:
— Tén thdéng dung: pepxin, tripxin, kimotripxin
— Tén quéc té: thwdng gdm 2 phan:

+ Phan th& nhat la tén co chat (néu phan
trng lvdng phan thi phan thtr nhat la tén
goi cua 2 co chat viet cach nhau bang hai
cham).

+ Phan thir hai: tén phan (rng ma enzyme
xuc tac cong thém
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4.6. Cach goi tén va phan loai enzyme

> Phan loai: theo kiéu phan (rng do enzym xic
tac, bao gom 6 nhém chinh:
— Oxydoreductaza (enzyme oxy héa khtr)
— Tranferaza (enzyme chuyén vi)
— Hydrolaza (enzyme thiy phan)
— Liaza (enzyme phan cét)
— Izomeaza (enzyme dbng phan hoa)
— Ligaza (enzyme téng hop)
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4.7. Phwong phap xac dinh dé
hoat ddng cua enzyme

» 3 nhom phwong phap xac dinh nhw sau:

Nhém

Céac thong sb ¢6 dinh

Cac thong sb thay dbi

1

Thoi gian
Nbng d6 enzym

Bién thien ctaSva P

Lwong S mit di (hay
‘Iu’qng P tao thanh)
Nong do enzym

Thoi gian

Thoi gian
Lwong S mit di (hay P
tao thanh)

Nbng do E
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Cac don vi cua hoat d6

> Don vi quéc té (Ul) 1a lwgng enzyme c6 kha néng xdc
tac lam chuyén héa dwoc 1 micromol co chét sau 1 phat
& diéu kién tiéu chudn: 1 Ul = 1 umol co chét/phat

» bon vj Katal (Kat) la lwgng enzyme cé kha nang xuc tac
lam chuyé&n hoa dwoc 1 mol co chét sau 1 gidy & diéu
kién tiéu chuén: 1 Kat = 1 mol co chét/s
—Déi don vi: 1 Ul = 16,67 nKat (nanokatal)

> Hoat d6 riéng ctia mdt ché phadm enzyme 1a sé don vj Ul
(hay Kat) &ng vé&i mét mililit dung dich (néu la ché pham
dang dung dich) hay 1 miligam protein (néu 1a bot kho)
ctia ché pham.

> Hoat d6 riéng phan t& la s phan t& co chét chuyén hoa
b&i 1 phan t&r enzyme trong mét don vi thoi gian
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