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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin co thé
dugc phép dung nguyén ban hoic trich ding cho cdc muc dich vé dao tao va
tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung véi muc dich Kkinh

doanh thiéu lanh manh s& bi nghiém cAm.



LOI GIOI THIEU

Theo quyét dinh ctia Bo Lao dong - Thuong Binh va X4 hoi, trudng Cao
dang Y té Bic Ninh duogc thanh 14p voi mot trong cac muc tiéu quan trong 1a
dao tao h¢ Cao déng Dugc. Hoa sinh 1a mon khoa hoc co s& quan trong nham
trang bi cho sinh vién Cao déng Duogc nhiing kién thurc co ban, can thiét dé ho
tiép thu tdt nhitng mon chuyén nganh nhu: Hoéa duogc - Dugc 1y, Duoc liéu,
Bao ché. ..

Dé dap ung yéu cau trang bi kién thirc Hoa sinh cho sinh vién Cao ding
Dugc theo quy dinh, chiing t6i bién soan gido trinh “Héa sinh” (Hé Cao ding
Duogc) nay.

Noi dung cubn gido trinh bao gdm kién thitrc co ban vé hoa hoc cua cac
hop chét chu yéu cta co thé séng, qua trinh chuyén hod cua chung & té bao,
cac xuc tac sinh hoc va nang lugng sinh hoc, hoé sinh cadc mo va cac dich sinh
vat nham dap tmg duge muc tiéu dao tao nghé Cao dang Dugc chinh quy do
Bo Lao dong - Thuong binh va X hoi; Bo Y té dé ra.

Cao déng Duoc 1a mot mo hinh dao tao mé1i, ching toi lan dau tién viét
tai licu phuc vu muc tiéu dao tao theo mo hinh nay vi vay khong thé tranh
dugc thiéu sét. Ching toi rat mong nhan dugc nhimng ¥ kién quy bau tir
nhitng nha gido, nha khoa hoc, cac ban doc va cac ban sinh vién dé sau nay
cubn sach s& dugc chinh stra, bd sung hoan chinh hon, dap Gmg ngay cang t6t
nhu cau hoc tap cua sinh vién.

Xin tran trong cam on!

Tham gia bién soan
1. Ng6 Thanh Mai
2. Nguyén Vin Khoa
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GIAO TRINH MON HOQC

Tén mén hoc: HOA SINH
Ma moén hoc: MH11

Thai gian thuc hién mon hec: 64 gio; (Ly thuyét: 31 gid, thuc hanh: 31 gio,
Kiém tra 2 gio)
Vi tri, tinh chat, y nghia va vai tro ciia mon hoc

- Vi tri: Hba sinh 1a mon hoc co s¢ trong chuong trinh gido duc chuyén

nganh Duoc Cao dang hé 3 nim.

- Tinh chdt: Mén hoc nay cung cip cho sinh vién nhitng kién thitc co ban

+ Co so phan tir cia sy sdng, su sip xép va su twong tic cla ching, 13 co
s¢ xay dung nhiing dai phan tir sinh hoc.

+ Co ché héa hoc ctia nhiéu qua trinh co ban cua su séng, ban chit cua su
song.

+ Chan doan 1am sang: x¢ét nghiém hoda sinh dé sang loc, chan doan, tién
luong va theo doi diéu tri.

- Y nghia va vai tro ciia mén hoc: Cé y nghia quan trong trong linh vuc
nghién ciru va phat trién thudc méi nhu: kham pha co ché tac dung cua thude &
muirc do phan tir va té bao, trén co s¢ do6 gitip thiét ké cac phan tir thude tac dung
tai dich dac hiéu; k¥ thuat tai td hop ADN va cong ngh¢ sinh hoc dugc mé ra
nhirng kha nang san xuét nhiéu protein tri li¢u. Pac biét, ¢ gia tri ing dung to

16n trong diéu tri 13 tri liéu gen va tri liéu bang té bao gdc.

Muc tiéu ctia mon hgc
* V¢ kién thirc

1. Trinh bay dugc dinh nghia, phan loai va vai tro cua acid nucleic,
enzym, hormon.

2. Giai thich duoc ciu tao, ciu truc, tinh chit hoa hoc va vai tro cua acid
nucleic, enzym, hormon trong co thé song va trong y duoc.

3. Phan tich duoc qua trinh chuyén héa, ¥ nghia cua cac con dudng
chuyén hoa trong co thé, qua trinh gay bénh va phuong phéap diéu tri cta glucid,
lipid, acid amin, peptide, protein, acid nucleic, enzyme, hormone.

* Vé ky niing

1. Van dung va lién hé dugc cac kién thuc hoa sinh vao viéc hoc tap,

nghién ctru cac mon hoc tiép theo nhu duge lidu, hoa duoc, duoc 1am sang. ..

2. Thuc hién dugc cac k¥ thuat trong thuc hi€én mdt $6 phan tng chuyén



hoa dé hiéu rd, khiang dinh nhiing tmg dung cua thudc trén co thé.
*Vé ning liee tw chii va trdach nhiém
1. Thé hién thai do chuyén can, ty mi, can than trong qua trinh thyc hanh.
2. Ton trong cic nguyén tic, quy udc cua quy trinh k¥ thuat dé dam bao
an toan trong qua trinh thyuc hanh.
3. Phat huy ning luc c4 nhan va phdi hop 1am viéc nhém trong qua trinh

thuc hién cac ky thuat thuc hanh.

Phwong phap danh gia

Két qua mén hoc duoc danh gia bang:

+ Két qua tu hoc (san phém tu hoc theo nhom (bdo cdo powerpoint), san
pham tu hoc ¢4 nhan (s6 tu hoc) va chuyén can)

+ Két qua thuyét trinh, thao luan nhom, binh luan va phan bién gitta cac
nhom trong qua trinh hoc tap

+ Két qua kiém tra tw luén va tric nghiém khach quan.

- Panh gia két qua mon hoc:

DPiém danh H

NelD>

> £ uy dinh
gia $0 Quy di
Piém kiém tra 1 Trung binh diém san pham ty hoc va diém thao luan
thuong xuyén nhom trén 16p

La diém trung binh cong cua 8 bai thyc hanh/tich hop
(Bai tap thuc hanh theo chu dé, kiém tra thao tac, k¥
1 |nang lam viéc, bao cao két qua bang két qua san
pham, giai thich dwoc nguyén tic ap dung va giai
phap xir tri)

Diém kiém tra
thuc hanh

Diém kiém tra 2 Kiém tra tu ludn (xr 1y tinh huéng)

dinh ky
Diém thi két Thi trac nghiém trén mdy tinh (theo quy dinh cua
thiic hoc phan truong)

Noi dung ctia mon hoc

* Néi dung tong qudt va phin bé thoi gian

THOI GIAN (gio)
. R R Thuc
Buoi TEN BAI Téng | Ly hanh/ | Kiém
50 thuyét |tich |tra
hop
1 BAI 1: Enzyme 4 2 2




2,3 | BAI 2: Hormon 8 4 4
BAI 3: Trao ddi chat, oxy hda sinh hoc,

4 . 4 2 2
chu trinh Krebs

5,6 | BAI 4: Chuyén héa Glucid 8 4 4

7 Kiém tra 1

7,8 | BAI 5: Chuyén héa Lipid 7 3 4
BAI 6: Acid nucleic va chuyén héa

9,10 _ ) 8 4 4
Acid nucleic

11,1 < . :

) BAI 7: Chuyén hoa Protein 8 4 4

13,1 | BAI 8: Trao doi nu6c va cac chat vo 6 s s

4 co, thing bang acid base

15 | Kiémtra 1

15,1 | BAI 9: Hoéa sinh méau va mot sO co 7 4 3

6,17 | quan
Tong cong 64 31 31




BAl 1. ENZYM
MUC TIEU

Vé kién thirc:

1. Trinh bay duoc thanh phan cdu tao, danh phap, phan loai enzym va
coenzym c6 minh hoa.

2. Trinh bay dugc nam dac diém cAu trac phan tir va hai tinh chat dic
hi¢u ctuia enzym.

3. Giai thich duogc cac dic tinh cua trung tdm hoat dong va co ché hoat
dong cia enzym.

4. Giai thich duoc cac yéu t6 anh hudng dén hoat dong va nguyén 1y diéu
hoa hoat dong enzym.

5. Giai thich dugc mot sb Gmg dung cua enzym trong thyc té.

Vé kj ning:
Thuc hién ding quy trinh cac thi nghiém minh hoa nhiing yéu té anh
huéng dén hoat dong cua enzym, tinh ddc hi¢u cua enzym.
Vé néng lwe tw chii va trach nhi¢m:
1. Thé hién thai do chuyén can, ty mi, can than trong qu4 trinh thuc hanh.
2. Ton trong cic nguyén tic, quy wdc cla quy trinh k¥ thuat dé dam bao
an toan trong qué trinh thyuc hanh.
3. Phat huy ning luc ca nhan va phéi hop lam viéc nhom trong qué trinh
thuc hién cac ky thuat thuc hanh.
NOQI DUNG

I. LY THUYET
1. PAI CUONG VE ENZYM
1.1. KHAI NIEM VE ENZYM

Enzym la nhitng chat xiic tdc sinh hoc ddc biét ciia co thé song, c¢é ban
chdt la protein, c6 tic dung xiic tac cho hau hét cdc phan vg héa sinh xdy ra
trong co thé song.

Enzym c6 mot s tinh chét gidng cac chat xuc tic hoa hoc thong thuong,
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do la:

- Céac enzym khong bi ti€u hao hodc dugc sinh ra thém trong qua trinh
phan Ung.

- Cac enzym khong tao ra phan tng, nhung ching lam ting dang ké toc
d6 phan ung. Enzym lam thay d6i tbc do phan tng nhung khong 1am thay doi
hang sb can bang cta phan tmg ma chung xuc tac.

Tuy nhién, enzym con c6 nhiing tinh chat khac voi tinh chét cta cac chat
hoa hoc thong thuong, do la:

- Enzym c6 ban chat 13 protein.

- Enzym c6 tinh dic hiéu cao va chi xuc tac cho phan tGng dé tao ra céc
san pham mong mudn tir cac chat phan tng cho trudc hodc tir cac co chat.

- Céc enzym c6 thé thé hién tinh dic hiéu cao (dic hiéu tuyét ddi) ddi véi
mét co chét, nhung cling c6 thé tinh dic hiéu rong rai hon (ddc hiéu tuong déi)
d6i voi mot vai co chat ¢ cdu tric gan gidng nhau.

Céc enzym thuong chi hoat dong & vung nhiét d§ va pH vira phai.

1.2. CACH GOQI TEN ENZYM

C0 4 cach goi tén enzym:

Tén co chat va thém tiép vi ngir ase. Vi du: co chat 13 ure tén enzym la
urease, co chat 14 protein tén enzym la proteinase,...

- Tén tac dung va thém tiép vi ngit ase, Vi du: tic dung oxy hoa, enzym la
oxidase, tac dung trao doi amin enzym la amino transferase, tic dung khir nhém
CO,, enzym la decarboxylase,... .

Tén co chét, tac dung va thém tiép vi ngit ase. Vi du: co chit 1a lactat va
tac dung 1a khir hydro thi tén enzym 1a lactat dehydrogenase, co chat 1a tyrosin
va tac dung la khir nhdm CO; thi tén enzym la tyrosin decarboxylase,...

- Tén thuong goi: cach goi tén nay khong cé tiép vi ngit ase. Vi du:

pepsin, trypsin, chymotrypsin,...



1.3. PHAN LOAI ENZYM

Hiép hoi enzym qubc té (Enzym Commission: EC.) da phéan loai enzym
theo phan tng ma chung xuc tac, thanh 6 loai (class), theo thir tu tur 1 dén 6, mdi
loai lai dugc chia thanh cac dudi 16p (subclass), moi duédi 16p lai dugc chia
thanh cac nhém (sub-subclass), mdi nhom gdm mét s enzym.

Nhu vay, mdi enzym déu duoc ky hiéu béng mot ma s6 EC chtra 4 chi sd,
cach nhau boi cac dau chim thap phan. Chir sé thir nhét chi loai enzym, chir sd
thir hai chi dudi 16p, chit s6 thi ba chi nhém va chit sé thir tu chi tén ciia ban
than ting enzym riéng biét trong nhém. Vi du: enzym hexokinase c6 ky hi¢u la
EC 2.7.1.1. 1a enzym thudc loai 2, duoi 16p 1a 7, thuoc nhom 1 va co sb thur tu
ctia enzym trong nhom 1a 1. Sau loai enzym dugc sip xép theo thir tur:

1.3.1. Enzym oxy hoa khwr (Oxidoreductase)

La loai enzym xUc tac cho phan ing oxy hda va phan tng khtr, nghia 1a

C4C phan tmg c6 su trao d6i H hoic dién tir theo phan ung tong quat sau:
AH; + B—p A+ BH;

Loai enzym oxy hoa khir gdm cac dudi 16p:

- Cac dehydrogenase: sir dung cac phan tir khong phai oxy (vi du: NAD™)
1am chat nhan dién tir. Vi dy: lactat dehydrogenase, malat dehydrogenase...

- Céc oxidase: sir dung oxy nhu mdt chat nhan dién tr nhung khong tham
gia vao thanh phan co chat. Vi du: cytochrom oxidase, xanthin oxidase...

- Céc reductase: dua H va dién tir vao co chat. Vi du: B-cetoacyl-ACP
reductase.

- Catalase: xuc tdc phan ung: H,O, + H,0; » O, + 2H,0

- Céac peroxidase: xuc tac phan ung: H,O, + AH, —P» A + 2H,0

- Céc oxygenase (hydroxylase): gan mot nguyén tr O vio co chat, vi du:
Cytochrom P-450 xuc tac phan tng:

RH + NADP + H* + O, —» ROH + NADP" + H,0, phenylalanin
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hydroxylase,...
1.3.2. Enzym vén chuyén nhém (transferase)

La loai enzym xuc tiac cho phan tng vin chuyén mot nhém hoa hoc
(khong phai hydro) giira hai co chit theo phan tng tong quat sau:

AX+B —p A+ BX

Loai enzym van chuyén nhom gdm cac dudi 16p:

- Cac aminotransferase: chuyén nhom —NH; tir acid amin vao acid
cetonic. Vi du: aspartat transaminase, alanin transferase,...

- Transcetolase va transaldolase: chuyén don vi 2C va 3C vao co chat. Vi
du: transcetolase, transaldolase,...

- Céc acyl- metyl - , glucosyl-transferase, phosphrylase: chuyén cac nhom
tuong Gmg vao co chit. Vi du: acyl CoA-cholesterol acyl transferase (ACAT),
glycogen phosphorylase,...

Céc kinase: chuyén goc -POs tir ATP vao co chat. Vi du: hexokinase,
nucleoside diphospho kinase, PEP carboxykinase,...

- Cac thiolase: chuyén nhom CoA-SH vao co chat- Vi du: acyl-CoA
acetytransferase (thiolase),...

- Céac polymerase: chuyén cac nucleotid tir cac nucleotid triphosphat
(NTP) vao phan tr DNA hoac RNA. Vi du: cac DNA polymerase, cdc RNA
polymerase.

1.3.3. Enzym thiy phan (hydrolase)

La loai enzym xuc tae cho phan tng cat dat lién két cua chat héa hoc
bang cach thuy phan, nghia 1a phan Gng c6 su tham gia cta phan tir nudc, theo
phan g tong quat sau:

AB + H,O —p AH + BOH

Loai enzym thity phan gdm céc dudi 16p:

- Cac esterase: thiy phén lién két este. Vi du: triacylglycerol lipase.
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- Cac glycosidase: thuy phan lién két glycosid.

- Cac protease: thily phan lién két peptid trong phan tir protein.

- Céc phosphatase: thuy phan lién két este phosphat, tach géc POz khoi
co chat.

- Céc phospholpase: thuy phan lién két este phosphat trong phén tir
phospholipid.

- Cac amidase: thuy phan lién két N-osid. Vi du: nucleosidase.

- Céc desaminase: thuy phan lién két C-N, tach nhém amin ra khéi co
chit. Vi du: adenosin desaminase, guanin desaminase,...

- Cac nuclease: thity phan céc lién két este phosphat trong phan tor DNA
hoac RNA.

1.3.4. Enzym phan cit (lyase)

Enzym phan cat con goi la enzym tach nhém, 14 loai enzym xuc tac cho
phan tng chuyén di mot nhém héa hoc khoi mot co chat ma khong c6 sy tham
gia cia phan tir nudc. Phan tng tong quai nhu sau:

AB—p A+B

Loai enzym tach nhom gdm cac duéi 16p;

- Cac decarboxylase: tach phan tor CO; tir co chat. Vi du: pyruvat
decarboxylase, glutamat decarboxylase,...

- Cac aldolase: tach mot phan tir aldehyd tir co chat. Vi du: aldolase xtic
tac phan tng tach fructose 1,6-diphosphat thanh GAP va DHAP.

- Lyase: tdch d61 mot phan tir ma khong cé sy tham gia cua phan tir H0.
Vi du: arginosuccinase.

- Cac hydratase: gan mot phan tir HO vao mot phan tir co chat. Vi du:
fumarase...

- Cac dehydratase: tich mot phan tir H,O khoi mot phén tir co chat. Vi du:
dehydratase: tach mot phan tr H,O khoi mét phan tir co chat. Vi du: p-
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hydroxyacyl-ACP dehydratase, B-hydroxyacyl- CoA dehydratase,...

- Cac synthase: gan hai phan tr ma khéng can sy tham gia cia ATP dé
cung cap ning luong. Vi du: ATP synthase, citrat synthase, glycogen synthase,
arid béo synthase, 6-levulenat synthase,

1.3.5. Enzym ddng phan (isomerase)

La loai enzym xuc tac cho phan tng bién d6i giita cac dang dong phan

ctia chat hoa hoc. Phan tmg tong quat nhu sau:
ABC ——» ACB

Loai enzym dong phan gom cac dudi 16p:

- Céc racetnase: chuyén dang dong phan giira diy D va day 1.

- Céc epimerase: chuyén dang doéng phan epi. Vi du: ribose 5-phosphat
epimerase.

- Cac isomerase: chuyén dang giita nhom ceton va nhom aldehyd. Vi duy:
phosphopentose isomerase.

- Cac mutase: chuyén nhom hoéa hoc giira cic nguyén tir trong mot phan
tu.

1.3.6. Enzym tong hop (ligase hoic synthetase)

La loai enzym xuc tac cho phan Gng gan hai phan tir voi nhau thanh mot
phan tir 16n hon, stt dung ATP hoic cac nucieosid triphosphat khac dé cung cap
nang lugng; phan tng tong quat nhu sau:

ATP
Na

A+B——— >AB

ADP + Pi

Loai enzym tong hop gdm cac duéi 16p:

Céc synthetase: gan hai phan tir voi su tham gia cia ATP dé cung cap
nang luong.

Cac carboxylase: gin CO; vao phan t co chiat. Vi du: pyruvat

carboxylase,...



Ligase: st dung cho viéc gén 2 doan nucleotid véi nhau. Vi du: DNA
ligase.

1.4. CAU TRUC PHAN TU CUA ENZYM
1.4.1. Thanh phén cAu tao ciia enzym

Céc enzym 1a céac protein c¢6 khéi lugng phan tir tir 12.000 dén hang triéu
don vi Dalton (Da). Ciing nhu céc protein, vé thanh phan cau tao, enzym ciing
dugc chia lam hai loai: enzym thuan va enzym tap,

Enzym thuan 1a cic enzym ma phan tir chi do cac gdc acid amin céu tao
nén (con goi la enzym mot thanh phan),

Enzym tap (con goi 1a enzym hai thanh phan, haloenzym), 13 cac enzym
ma ngoai thanh phan protein (dugc goi 1a apoenzym), phan tir enzym con cd
chat cong tac (cofactor, coenzym) 1a cac ion nhu Fe?*, Mg%, Mn?*, Zn%, ... hoic
la mot phan tr chét hitu co hodc phtrc hop hitru co kim loai, cAu tao nén.

1.4.2. Trung tam hoat dong ciia enzym

Trung tdm hoat dong hodac vi tri hoat dong (active site) ctia enzym la mot
ving dic biét ctia enzym co tac dung gin véi co chat dé xuc tac cho phan tng
lam bién doi co chat thanh san phém. Mbi enzym c6 thé c6 mot, hai hodc vai
trung tAm hoat dong. Trung tim hoat dong ctia enzym gédm nhitng nhém hoa hoc
va nhiing lién két tiép xtc truc tiép voi co chat hodc khong tiép xuc truc tiép véi
co chat nhung c6 chiic nang tryc tiép trong qua trinh xtc tac.

Vé thanh phan cdu tao, trung tdm hoai dong thuong bao gdm cac acid
amin cé cac nhom hoa hoc ¢6 hoat tinh cao nhu serin (c6 nhom -OH), cystein
(c6 nhém -SH), glutamic (c6 nhom y-COO), lysin (c6 nhom &-NH3*), histidin
(c6 nhom imidazol*), tryptophan (c6 nhom indol®),... 1a nhitng nhom phan cuc
hodc ion héa, c6 kha ning tao lién két hydro hodc ion voi co chat.

V& quan hé gitta trung tdm hoat dong va co chét, c6 hai gia thuyét dugc

dua ra:



Thuyét "6 khoa va chia khoa™: Fisher E (1890) da dua ra thuyét "6 khoa
va chia khéa" ("lock and key”) vé tic dong cua enzym, theo thuyét nay, tuong
tac gilta enzym E va co chat S, nghia 1a sy gin giita enzym va co chat dé tao
thanh phtrc hop enzym - co chat ES ciing gidng nhur quan hé giita "6 khoa" va
"chia khoa”, nghia 1a enzym nao thi chi xuc tac cho ding co chat d6. Thuyét nay
chi giai thich dugc tinh dic hiéu tuyét doi ctia enzym nhung khong giai thich
duoc tinh dac hi¢u tuong ddi cua enzym.

- Thuyét "mo hinh cam mg khong gian™: dé giai thich tinh dac hiéu twong
d6i cua enzym, Koshland D (1958) da dua ra thuyét "mé hinh cam tng khong
gian” ("induced fit model"). Theo thuyét nay, trung tam hoat dong cuia enzym E
c6 tinh mém déo va linh hoat, c6 thé bién doi vé cau hinh khéng gian trong qué
trinh twong tac voi co chat S sao cho phu hop voi cdu hinh khong gian cua co

chat, dé c6 thé tao thanh phtrc hop enzym - co chat ES.



Hinh 5.1. Tac dung cla co cht
(S) v@i trung tdm hoat déng clia
enzym (E) theo Fisher

Hinh 5.2. Tac dung tiép xtc cam
Ung co chat (S) d8i vdi trung tam
hoat dong cla enzym (E) theo
Koshland.

Ghicha: a, b, c l1a nhimng vij tri
tuong ung giita co chét va trung
tam hoat déng cla enzym

Hinh 1.1. M6 hinh "6 khéa" va "chia khoa" (a) cia Emil Fischer va mo hinh

"cam tng khong gian” cua Daniel E Koshland (b).

1.4.3. Cac dang cdu tric ciia phan tir enzym
1.4.3.1. Enzym don chudi va enzym da chudi

Enzym c6 thé do mét chudi, ciing c6 thé do nhiéu chudi tao nén.

- Enzym don chudi (monomer) 1 enzym chi do mét chudi polypepid cau
tao nén, vi du: ribonuclease A, lysozym, lipase, pepsin, chymotrvpsin5.

- Enzym da chudi (oligomer hodc polymer) 1a enzym do hai hodc nhiéu
chudi polypeptid ciu tao nén, vi du:

2 chudi: aspartat transaminase (AST); alkalin phosphatase (ALP); creatin
kinase (CK); hexokinase (HK);

4 chudi: lactat dehydrogenase (LDH);

5 chudi: RNA polymerase;

12 chudi: ATP synthetase;

40 chudi: glutamat dehydrogenase (GLDH)



1.4.3.2. Enzym di lap thé (allosteric enzym)

Enzym di lap thé 1a loai enzym ngoai trung tam hoat dong con mdt hodc
vai vi tri di 1ap thé; trung tam hoat dong tiép nhéan co chét dé xuc tac cho phan
mg enzym trong khi vi tri di 14p thé tiép nhan yéu t6 di 1ap thé dé diéu chinh
hoat dong x1c tac cua enzym. V& céu tao phan tir, enzym di 1ap thé co thé 1a loai
enzym don chudi hoic loai enzym da chudi. Phan tir enzym di 1ap thé c6 thé co
loai vi trf di 1ap thé duong, loai vi tri di 1ap thé 4m hodc c6 ca hai.
1.4.3.3. Cac dang phén tir cia enzym (isoenzym hodac isozym)

Trong cung mét loai, cing mot co thé, c6 nhimg enzym tuy cung xic tac
mot loai phan tng hoéa hoc nhung lai ton tai dudi nhiing dang phan tir khac
nhau, c6 nhitng tinh chat vat Iy va hoa hoc khac nhau. Cac dang phan tir khac
nhau cia mot loai enzym dugc goi la isoenzym hodc isozym.
1.4.3.4. Céc tién chit ciia enzym

Mot s6 enzym sau khi duoc téng hop con ¢ dang chua c¢6 hoat tinh (dang
khong hoat dong) duoc goi 1a cac tién enzym (proenzym hoic zymogen). Cac
tién chat nay khi dugc bai tiét vao méi truong khic nghiét cta co thé s& chiu tac
dung thuy phan ctia mdi truong, bi thiy phan cat di mot doan polypeptid vén
che lép trung tam hoat dong dé bao vé trung tam hoat dong, lam cho enzym
dugc hoat héa, tré nén dang enzym chinh thirc ¢6 hoat tinh.
1.4.3.5. Phirc hgp da enzym

Phirc hop da enzym 1a mot phirc hop gdm nhiéu cac phan tir enzym khac
nhau nhung c6 lién quan v6i nhau trong mot qua trinh chuyén héa nhat dinh, két
tu voi nhau thanh mot khdi nhiéu enzym. Khong thé tach riéng timg enzym
trong phirc hop da enzym bdi vi néu bi tach ra, cac enzym riéng biét trong phtrc
hop da enzym sé& bi bién tinh va mat hoat tinh. Su két tu cac enzym tao thanh
phtirc hop da enzym c¢o6 tac dung tdng cudng su cdng tdc cia cac enzym khac
nhau trén mot qua trinh hodc chudi chuyén héa gdm nhiéu phan tng, lam ting

10



hiéu luc va hiéu qua xtc tac.
1.5. CAU TRUC VA CHUC NANG CUA COENZYM

Céc coenzym c6 chtic nang la tham gia cung enzym trong qua trinh xuc
tac. Coenzym thuong c6 ai luc vo1 enzym cling tuong tu nhu ai lyc cua enzym
voi co chat; vi vay, coenzym cé thé duoc coi nhu mot co chit tht hai. Trong cac
truong hop khac, cac coenzym duoc gin déng hoa tri v6i enzym va co chic
nang nhu hodc gan nhu vj tri hoat dong trong qua trinh xdc tac.

Mot s6 coenzym dugc tong hop tir cac vitamin nhém B. Vitamin B6,
pyridoxin can bién doi chit it da co thé chuyén thanh pyridoxal phosphat 1a dang
Coenzym hoat dong. Trong khi d6, niacin can mét sy bién doi co ban boi té bao
moi ¢o kha nang tac dong nhu mot Coenzym.

1.5.1. Cac coenzym oxy hoa khwr
1.5.1.1. Cac coenzym Niacin (acid nicotinic: vitamin B3): NAD* va NADP*

Nacitin 1a acid pyridin 3-carboxylic, c6 thé dugc bién d6i thanh 2
coenzym chu yéu tham gia vao loai enzym oxy héa khir. Hai coenzym nay la
nicotinamid adenin dinuclotid (NAD*) va nicotinamid adenin dinucleotid
pbosphat (NADP*). Céu tric ctia coenzym NADP* khac v6i Coenzym NAD* &
chd c6 thém mot gdc phosphat & vi tri 2° cia ribose trong phan tir adenosin
monophosphat.

C4 hai coenzym nay déu co chire nang 1a van chuyén 2 dién tir va mot H*
gitta chat cho va chit nhan H trong phan tGng oxy hoa khir xtc tac boi enzym
dehydrogenase. Tuy nhién, c6 enzym dehydrogenase can coenzym NAD*, ¢6

enzym dehydrogenase can Coenzym NADP* trong quaé trinh x(c tac.
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Hinh 1.2. C4u tao phan ttr va co ché hoat dong ctia coenzym NAD* va NADP*
Ghi chu: trong ciu tao ctia NAD* thi R = -OH
trong ciu tao cia NADP* thi R = -O-POsH,

1.5.1.2. Cac coenzym Flavin (vitamin Bz): FMN va FAD

Co6 2 dang coenzym cua riboflavin 1a flavin mononucleotid (FMN) va
flavin adenin dinucleotid. Riboflavin chira mot di vong, isoalloxazin (flavin), n61
qua nguyén tir N-10 dén mot alcol 1a ribitol. FMN ¢6 mét gbc phosphat & vi tri
5’ cua ribitol trong phan tir riboflavin. FAD co6 cu tric tuong tu nhu NAD™,
nhung c6 adenosin lién két qua pyrophosphat gin voi di vong riboflavin.

Ca FMN va FAD déu c6 chtic nang 14 tham gia vao phan tmg oxy hoa

khir bang cach trao doi 2 dién tir va 2H* & vong isoallosazin.
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Hinh 1.3. Cau tao phan tir va co ché hoat dong ctia coenzym FMN va FAD
1.5.1.3. Céac porphyrin Fe?* (con goi la coenzym hem)

Coenzym hem 14 coenzym ctia hé thong cytochrom, cia enzyrn catalase,
peroxidase, monooxygenase va dioxygenase.

Vai trd cua cic coenzym hem 1a van chuyén dién tir nhd kha ning bién
d6i thuan nghich giita Fe?* va Fe3*:

Fe* -e< > Fe¥*

Céc phan trng dugc xtc tac bdi cac loai coenzym hem:
Hai dién tir duoc van chuyén tir cytochrom b sang cytochroxn ¢ trong

chuoi ho hap té bao nhu sau:

2 Cytb Fe** + 2 Cytc Fe’* « » 2 Cytb Fe*" + 2 Cyt ¢ Fe?
Phan tmg phan huy H,0; dugc xuc tac boi catalase (c6 coenzym Hem):
Catalase
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