Cau tric phan tl» enzyme

Ban chat hoa hoc cta enzyme

Tw gan mét thé ky trwdc day, cac nha khoa hoc da do x0 vao viéc
Xac dinh ban chat hoa hoc cua enzyme. Cho dén ‘nay, co thé noi
rang, ngoai nhom nho phan t& RNA c6 hoat tinh xUc tac, tuyét dai
da s6 enzyme c6 ban chat la protein va sy the hién hoat tinh xdc
tac phu thugc vao cau truc bac 1, 2, 3 va 4 cla phan ti protein va
trang thai tw nhién cta chdng. Thuc té 1a ban chat hoa hoc cla
enzyme chi dwoc xac dinh ding dan tir sau khi két tinh dwoc
enzyme.

Enzyme dau tién nhan dwoc & dang tinh thé |a urease cta dau
twong (Sumner, 1926), tiép theo 1a pepsin va trypsin (Northrop va
Kunitz, 1930, 1931). Sau dé nhirng tac gia khac cling da két tinh
dwoc mét sé enzyme khac va c6 du bang chirng xac nhan céc tinh
thé protein nhan dwoc chinh la cac enzyme.




Cau tric phan tl» enzyme
Ban chat hoa hoc ctia enzyme

Két qua nghién ctru tinh chat hoa ly cua enzyme
da cho thay enzyme co tat ca cac thudc tinh hoda
hoc cua cac chat protein vé hinh dang phan to:;
da so enzyme co0 dang hinh cau (dang hat). Ty
lé gitba truc dai va truc ngan cua phan t vao

khoang 1 - 2 hoac 4 - 6.

Vé khoi lwgng phan tr: cac enzyme co khoi
lwong phan t& Ion, thay ddi rat réng tir 12000
dalton dén 1.000.000 dalton hoac lon hon.
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Cau tric phan tl» enzyme

Ban chat héa hoc cia enzyme

Do kich thwéc phan tir Ion, cac enzyme khong di qua
dwoc mang ban tham. Enzyme tan trong nwoc, khi tan
tao thanh dung dich keo; chung cling tan trong dung
dich mudi lodng, glycerin va cac dung moi hlru co co
cwc khac. Enzyme khong bén va dé dang bi bién tinh
dwdi tac dung cua nhiét dé cao. Enzyme bi bién tinh thi
mat khd nang xdc tac. Mirc do giam hoat tinh cua
enzyme twong wng vol mic do bién tinh cua proteln
trong ché phdm. Kiém, acid manh, kim loai nang ciing
lam cho enzyme bién tinh. Clng nhw protein, enzyme
cling co tinh chat lwéng tinh.
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Cau tric phan tl» enzyme
Thanh phan cau tao ctia enzyme

Ciing nhw protein, enzyme c6 thé 1a protein don gian
hoac protein phurc tap. Trén co so do, ngudi ta
thuo’ng phan enzyme thanh hai nhom: enzyme mot
thanh phan (enzyme mot cau tlr) va enzyme hai thanh
phan (enzyme hai cau tl). Trwong hop enzyme la mot
protein don gian goi la enzyme mét thanh phan. Truwong
hop enzyme la mot protein phirc tap nghTa la ngoai
protein don gian con c6 mét nhom ngoai nao dé khong
phai protein goi 1a enzyme hai thanh phan.



Cau tric phan tl» enzyme
Thanh phan cau tao cta enzyme

Phan protein cla enzyme hai thanh phan dwoc
goi la apoprotein hay apoenzyme, con phan
khéng phai protein goi la nhdm ngoai hoac
coenzyme. Phan khdng phai protein thuwdng la
nhi*ng chat hiru co’ dac hiéu c6 thé gan chat
vao phan protein hodc c6 thé chi lién két 16ng
|80 va co thé tach khdi phan protein khi cho
tham tich qua mang



Cau tric phan tl» enzyme

Thanh phan cau tao ctia enzyme

Coenzyme la phan khong phai protein cua enzyme trong
treang hop khi no deé tach khoi phan apgenzyme khi cho
tham tich qua mang ban tham va co thé ton tai déc lap.
Phan khdng phai protein cua enzyme duwgc goi |a nhom
ngoai hay nhom prosthetic, khi no lién két chat ché voi
phan protein cua enzyme bang lién két dong hoa tri.
Mot phtrc hogp hoan chinh gom ca apoenzyme
va coenzyme dwoc goi la holoenzyme.

Mgt coenzyme khi két hop vaéi cac apoenzyme tao thanh
cac holoenzyme khac nhau xuc tac cho qua trinh
chuyén héa céac chéat khac nhau nhung gidng nhau vé
kiéu phan ¢mg.
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Cau tric phan tl» enzyme
Thanh phan cau tao cta enzyme

Coenzyme tryc tiép tham gia phan ng xuc tac,
gilr vai tro quyét dinh kiéu phan (rng ma enzyme
xUc tac va lam tang dé bén cla apoenzyme doi
v&i CAc yéu to gay bién tinh.

Apoenzyme co tac dung nang cao hoat tinh xuc
tdc cua coenzyme va quyét dinh tinh dac
hiéu cua enzyme. .
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Cau tric phan tl» enzyme
Cau trac bac 4 cta enzyme

Trong nhiéu trwdng hop, cac chudi polypeptide
c6 cau trdc bac ba co thé két hop v&i nhau tao
thanh phan tl enzyme c6 cau tric bac bon. Nhw
vay cau tric bac bon 1a cach sap xép dac trwng
trong khéng gian ctia cac chudi polypeptide
riéng biét trong phan t& enzyme. Dén nay nguoi
ta da xac dinh rang soé I&n cac enzyme trong té
bao déu cé cau tric bac bén.



Cau tric phan tl» enzyme

Cau truc bac 4 cta enzyme

Céac enzyme c6 cau tric bac bon la enzyme olygomer
va polymer do nhiéu don vi nhé cau tao nén, moi don vi
nhé la do mét chubi polypeptlde Cac don vi nho trong
mot phan tw enzyme co thé glong nhau, nhuwng cung co
thé khac nhau vé cau tao va churc nang, hoac ciing co
thé mot s6 gidong nhau, mot s6 khac nhau. Nhirng
enzyme do nhiéu don vi nhd cau tao nén con dwoc gol
la cac enzyme polymer va cac don vi nho dwoc goi la
protomer (cac don vi nho con dwec goi la cac manh
hoac tiéu phan dwdi don vi).
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Cau tric phan tl» enzyme
Cau trac bac 4 cta enzyme

So v&i cac enzyme monomer, CAc enzyme c6 cau
tric bac bon co nhirng diém sai khac sau day:

- CO trong lwong phan t twong doi Ién, vao
khoang hon 100.000

- Phan t& thuwdng chira mét vai trung tam hoat
déng, co khi co dén 3,4 trung tam hoat dong.
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Cau tric phan tl» enzyme

Cau trac bac 4 caa enzyme

So véi cac enzyme monomer, cac enzyme c6 cau tric bac
bon c6 nhirng diém sai khac sau day:

- Kha nang twong tac cua mét trung tam
hoat d&ng v&i co chat sé phu thudc vao
trang thai chirc nang cua cac trung tam hoat
doéng khac.
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Cau tric phan tl» enzyme

Cau trac bac 4 cta enzyme
- La diéu kién can thiét dé xuat hién tinh chat
allosteric cua enzyme. Enzyme allosteric (enzyme
di Iap thé, di khéng gian) 1a enzyme ma chat trao
doi co thé l1am anh hwéng (¥c ché hoac hoat hda)
lén tac dung cua chung. Hinh nhw hién two’ng di
lap thé (aIIosterlc) bat dau xay ra trwdc het O cac
enzyme dwoc xay dwng nén tw mot so tiéu don vi
vi hiéu tng di lap thé cé anh hwo’ng dén doé bén
cda lién két gitra cac tiéu don vi nay (xem thém &
phan enzyme dij 1ap thé).
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Cau tric phan tl» enzyme

Cau trac bac 4 cta enzyme

- GOm céc tiéu phan dwdi don vi: Pa so cac
enzyme co0 cau truc bac bon chratwr 2 - 4
protomer, mot s6 enzyme khac chivra tv 6 - 8
protomer. Vi du enzyme catalase co6 trong lwong
phan t 252.000, chtra 6 manh dw&i don vi, moi
manh cé phan t&r lwgng la 42.000.

Mot sO enzyme cha dén 12 protomer vi du

nhw arginine carboxylase, oxaloacetate
carboxylase.



Cau tric phan tl» enzyme

Cau trac bac 4 caa enzyme

- Sw sap xép cua cac manh dwdi don vi
trong phan t&r enzyme thwdng co tinh chat
doi xrng cao.

Co6 4 kiéu chinh, dwoc biéu thi & hinh dudi
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Cau tric phan tl» enzyme

Cau trac bac 4 cta enzyme
- Céc tiéu phan twong tac v&i nhau bang cac kiéu
lién két khac nhau. Trong da so trwdng hop nho
twong tac ky nwéc, lién két hydrogen, mdi s
trudng hop khac nhe lién két disulfide (vi du
glucoseoxydase cua Asp.niger) hodc cau
polypeptide (vi du nhw & enzyme leucin-s-RNA-
synthetase). Cau polypeptide nay cé vai trd quan
trong v&i tinh dac hiéu clia enzyme, khi mat n6 sé
thay ddi tinh chat phan &ng.
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Cau tric phan tl» enzyme

Trung tam hoat déng cua enzyme

Toan b cau tric khong gian cua phan tlr enzyme coO vai tro
quan trong doi v&i hoat tinh xtc tac cua enzyme. Tuy nhién,
hoat ddng clia enzyme lién hé truc tiép véi mot phan xac
dinh trong phan tr enzyme. Trung tdm hoat déng cua
enzyme la phan cua phan tw enzyme truc tiep két hop voi
co chat, tham gla trwee tlep trong viéc tao thanh va chuyen
hoa phwc chat trung glan gilra enzyme va co chat dé tao
thanh san pham phan (’ng. Trung tam hoat déng bao gém
nhiéu nhém chtrc nang khac nhau clia amino acid, phan t
nwéc lién két va nhiéu khi cé ca cofactor hivu co
(coenzyme) va vo co'.



Cau tric phan tl» enzyme
Trung tam hoat déng cua enzyme

O cac enzyme mdt thanh phan, trung tam hoat
dong thworng bao gébm mét td hop cac nhom chire
nang cua amino acid khéng tham gia tao thanh truc
chinh cua s¢i polypeptide. Vi du nhdm - SH cua
cysteine - OH cua serine, threonine va tyrosine,

- NH2 cua lysine, -COOH cua glutamic acid,
aspartic, vong imidazol cua histidine, indol cua
tryptophan, nhdm guanidin cua arginige.



Cau tric phan tl» enzyme
Trung tam hoat dong cua enzyme

Cac nhom nay c6 thé & xa nhau trong mach
polypeptide nhung lai gan nhau trong khong
gian, dwoc dinh hwédng xac dinh trong khong
gian cach nhau nhirng khodng céach nhat
dinh sao cho chiing co thé twong tac voi
nhau trong qua trinh xuc tac.




Cau tric phan tl» enzyme

Trung tam hoat déng cua enzyme

Trung tam hoat dong cua cac enzyme hai thanh
phan thuvong bao gdm nhom ngoai (vitamin, ion
kim loai ...) va cac nhom chtrc nang cua cac amino
acid & phan apoenzyme.

Theo quan niém cua Fis
cua enzyme da dwoc
tao nhat dinh chi c

ner t
Ninh

N1 trung tam hoat dong
thanh san v&i mot cau

N0

phép co chat co cau tao

twong tng két hop vao. Do do co thé vi sw two’ng
(rng d6 nhw “6 khoa v&i chia khéa”
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Cau tric phan tl» enzyme
Trung tam hoat dong cua enzyme
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Cau tric phan tl» enzyme

Trung tam hoat déng cua enzyme

Thuyét nay tuy cling giai thich dwoc mot so hién twong
nhwng khong giai thich thoa dang dwoc nhiéu két qua thu
duworc trong thirc nghiem. Vi vay, Koshland da dwa ra mot

gia thuyét khac hap dan va té nhi hon. Theo thuyet nay thi
dédc diém cua vung trung tam hoat dong la rat mém deo va
linh hoat, cac nhém chitrc nang cua trung tam hoat dong
cua enzyme ty do chwa @ tw thé san sang hoat dong, khi
tiép xdc voi co chat, cac nhom chirc nang ¢ trong phan
trung tam hoat dong cua phan ttr enzyme thay doi vi tri
trong khong gian, tao thanh hinh thé khép véi hinh thé cua
co chat. Clng vi vay, ngwoi ta goi mo hinh nay la mo hmh
“tiép xac cam ng” hoac “khép cam wng”.
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Cau tric phan tl» enzyme
Trung tam hoat dong cua enzyme

Gilra co chat va trung tam hoat ddng tao
thanh nhiéu twong tac yéu, do do co thé dé
dang bi cat dit trong qua trinh phan &ng dé
gidi phéng enzyme va san pham phan &ng.



Cau tric phan tl» enzyme

Cac dang phan tw cua enzyme

Trong cau trdc phan tr cua enzyme, tinh chat tinh_vi va phirc tap khong
chi gi¢i han & pham vi ttrng phan te, tlr thanh phan cau tao va cac bac
cAu trac cho dén cu tao cla trung tam hoat déng cung véi vai tro cua
cac nhom chtre nang ma con, thé hién & tinh da dang cua cac phan to
enzyme. Tinh da dang cua nhiéu enzyme khac nhau da dwgc phat hién
& céac co thé sbng khac nhau tr ngudi, dong vat, thwe vat dén vi sinh
vat.

Nhirng enzyme xulc tac cung mot phan wng héa hoc va ¢o cung tinh dac
hiéu co chat nhwng c6 ngudn gbc khac nhau nén thé hién nhiéu tinh
chéat khac nhau.

Vd: amylase clia dich nwéc bot va dich tuy ctia ngwi thi gidng nhau,
nhwng chung khac v&éi  amylase thu dwoc tw tuy Ion vé dé hoa tan, vé
pH thich hop va mét soé tinh chat khac.
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