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LOI NOI PAU

Cong nghé enzyme la mdt trong nhiing linh vuc ctiia cong nghé sinh hoc hién dai, do
12 mot nganh san xuat ra cac ché pham enzyme. Enzyme 13 chét xtc tac sinh hoc khong doc
hai, c6 hoat luc x{ic tic manh va c6 ban chét 1a protein, enzyme rat phé bién trong ty nhién,
rat can thiét cho rat nhiéu qua trinh héa hoc trong t& bao va sinh vat sdng. Sy hiéu biét vé
vai tro cua enzyme trong tat ca co thé sinh vat séng trén Trai Dat, 1a tién dé co ban cho su
phat trién khoa hoc vé enzyme va cong nghiép san xuét cac ché phim enzyme.

San xuét ché phdm enzyme 1a mot trong nhiing phuwong hudng chinh trong dinh
huéng phét trién céng nghiép vi sinh. Trong nhitng nim qua san luong enzyme ludn ting
vé khéi lugng, ching loai va linh vuc Gmg dung. Cac ché pham enzyme dugc sir dung trong
cac nganh nhu cong nghiép thuc pham va cong nghiép nhe, my pham, cong nghiép tay rira,
nong nghiép, cac nghién ctru phén tich, dugc phim va bao vé strc khoe. Hau nhu tat ca cac
nha may vi sinh déu xay dung trén co sd san xuat cac ché pham enzyme, do vay nhu cau vé
chuyén gia k¥ thuat nam bat cong nghé san xuit enzyme ngay cang ting. Cong nghiép
enzyme phat trién phu thudc rat nhiéu khong chi vé kién thirc chuy@én sau va nhitng nghién
clru trong san xuat, ma con phu thudc vao sy hiéu biét va van dung khi giai quyét nhiing
van dé nghién ctru cong nghé va phat trién san phim méi trong cac linh vuc vi sinh vat,
hoa sinh, hoa 1y va hoa keo, di truyén va dac biét 1a enzyme hoc — day Ia khoa hoc, 1a tri
thitc co ban c6 tinh nén moéng trong san xuat ché pham enzyme.

Uu diém cua enzyme so v&i cac chét xuc tac hoa hoc 1a kha nang hoat dong manh &
ap suat thuong, & nhiét d6 20 dén 70°C va ving pH tir 1-12. Phén 16n enzyme c6 tinh dic
hiéu co chat rit manh, diéu d6 cho phép enzyme chi xtc tac vi mot co chat xac dinh trong
mot hdn hop co nhiéu tap chét, hay noi cach khac tinh chon loc xtc tac véi chi mot loai
polymer sinh hoc. Nhiing diéu néi trén, chimg minh cong nghiép san xuit enzyme 1a mot
trong nhitng wu thé trong cong nghé sinh hoc.

Muc dich co ban cua gido trinh Cong nghé enzyme la gitp sinh vién, hoc vién cao
hoc 1am quen véi cong nghé, k¥ thuat san xuit ché phim enzyme tir nguyén liéu c6 ngudn
géc vi sinh vat, thyc vat va dong vat. Trong cong ngh¢ san xuét enzyme su dung rat nhiéu

may moc va thiét bj cong nghé sinh hoc nén dé nim bét tt kién thirc sinh vién can hiéu rd
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cac qua trinh va thiét bi cong nghé sinh hoc.

Trong gido trinh nay, sinh vién ciing dugc nhic lai mot sé kién thie vé ciu tric va
dong luc hoc enzyme. Phan cot 16 ctia gido trinh nim & cic qua trinh cong nghé tach, tinh
sach, tao ché pham va bao quan enzyme, bén canh d6 tic gia cling nhdn manh t6i mot sd
loai enzyme phd bién va phuwong hudng khai thac trong cac linh vuc khac nhau.

Tac gia rat biét on va tran trong tiép thu nhitng déng gop ¥ kién co tinh phan bién
ciia quy vi ddng nghiép doc gia vé ndi dung dé gido trinh ngay cang trd nén hoan thién
hon!

TAC GIA
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CHUONG 1. CAU TAO VA BAN CHAT HOA HQC CUA ENZYME

1.1. BAN CHAT HOA HQC CUA ENZYME

Chir «enzyme» bat nguén tir tiéng Hy Lap c6 nghia 14 chat trong nAm men.

Enzyme duoc cac co thé sinh vat sinh tong hop nén va tham gia cac phan tng hoa
hoc trong co thé. Enzyme 1a mét chat hitu co, trong khi d6 cac chat xuc tac khac thuong la
vO co. Sau nay cac nha khoa hoc khac da xac dinh dugc ching la protein.

Nhu vay, enzyme la mét protein c6 kha nang tham gia xtc tac cac phan tng trong va
ngoai co thé.

Diém rat dic biét cua cua enzyme la ching hoat dong trong diéu kién nhiét do on
hoa giéng nhiét do 6n hoa cua co thé sinh vat. Trong khi d6, cac chat hoa hoc can cé nhiét
d6 can thiét cho phan tng. Nhiét do cang cao, téc do phan wng xtc tac héa hoc cang lsn.
Uu diém co ban ciia enzyme khi tham gia cac phan (ng sinh hoac c6 thé tém tat nhu sau:

+ Enzyme c6 thé tham gia hang loat phan @ng trong chudi phan tng sinh héa dé giai
phong hoan toan ning luong hda hoc cd trong vat chat.

+ Enzyme c6 thé tham gia nhitng phan tng doc lap nho kha ning chuyén héa rat
cao.

+ Enzyme c6 thé tao ra nhitng phan ¢ng day chuyén. Khi d6 san pham phan tmg dau
s& la nguyén liéu hay co chat cho nhiing phan tng tiép theo.

+ Trong cac phan &ing enzyme, su tiéu hao ning luong thudng rat it.

+ Enzyme ludn duoc tong hop trong té bao sinh vat. S6 luong enzyme rat 16n va
ludn ludn twong Gng Vai s lwong cac phan (ng xay ra trong co thé. Cac phan ung xay ra
trong co thé luén ludn ¢ su tham gia xdc tac bai enzyme.

+ CO nhiéu enzyme khong bi mat di sau phan tng. Ngay nay, cac nha khoa hoc da
tim ra trén 1000 loai enzyme khac nhau c6 trong té bao sinh vat, s6 luong nay rat nho so
Vi s6 luong co that trong mdi té bao. Trong hon 1000 loai enzyme da biét, loai ngudi moi
thu nhan va két tinh dugc khoang 200 loai.

1.1.1.Ban chit protein clia enzyme

Kich thuéc phan ti I6n (20000 — 1000 000 dalton) nén enzyme khong di qua mang

ban thim (gidng dic diém cua protein).
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Enzyme hoa tan dugc trong cac dung méi ¢ cuc (nuéc, mudi lodng), khong hoa tan
trong dung moi khéng phan cuc

Dung dich enzyme c6 tinh chat cua dung dich keo wa nuéc.

Khi hoa tan enzyme vao nudc, cac phan tir nuée ludng cuc s& két hop voi cac nhom
ion hoac cac nhom phan cuc trong phan tir enzyme tao thanh 16p vo hydrate

Enzyme khong bén ddi véi tac dung nhiét (mat hoat tinh ¢ nhiét do cao): Enzyme
mét kha ning hoat dong duéi tdc dung cua tac nhan gay bién tinh protein nhu acid manh,
kiém manh, mudi kim loai nang.

Enzyme c6 tinh chat ludng tinh (trong diéu kién dién ly caa méi trudng c6 thé ton tai
¢ dang cation, anion hoac trung hoa dién. Pay la co s khoa hoc cua phuong phap dién di
xéac dinh d6 thuan khiét va tién hanh phan tach enzyme)

Két luan: Tir nhitng luan giai trén c6 thé di dén két luan: Ban chat hoa hoc cua
enzyme la protein.

1.1.2. Lich sir nghién ctru chirng minh enzyme la protein

Ban dau ngudi ta cho rang chit xuc tac sinh hoc (enzyme) 1a mot t6 chirc co su séng
nhu nhimg vi sinh vat; vé sau nhan thiy nhiing trich ly tir sy nghién nat “con men” thu
dugc chat trich ly ciing c6 kha ning xtc tic nhu ban than “con men” séng. Tir d6 phan biét
duoc hai khai niém: fecment (con men) va enzyme (chat trich ly tir con men)

Nam 1026 Summer thu nhan dugc ureaza cua dau trong dudi dang tinh thé.

Néam 1930, 1931 North va Kunitz da tdch dugc pepsin va tripxin

Trén day 1a nhiing bang chimg xac nhan cac tinh thé protein thu dugc chinh la
enzyme

1.2. THANH PHAN CAU TAO CUA ENZYME

Enzyme duoC Cau tao tir cac L — axit amin két hop véi nhau bang lién két peptide.
Khi thay phan protein-enzyme, ta s& thu dugc cac axit amin. Trong mét sd trudng hop,
ngoai axit amin ra ngudi ta con thu dwoc nhirng thanh phan khéc.

- Néu mot enzyme, khi bi thary phan, ta chi thu dugc cac axit amin thi enzyme nay
duoc goi 12 enzyme don cdu tir hay con goi 1a enzyme don gidn.

- Néu 1 enzyme, khi bi thiry phan, ta thu duoc ngoai axit amin con céc thanh phan
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khéc thi enzyme nay goi 12 enzyme da cdu tir hay con goi la enzyme phizc tap.

Céac enzyme phuc tap, ngoai protein ra con c6 cac thanh khac nhu ion kim loali,
vitamin, glutation dang khtr...da s6 c4c enzyme trong co thé 1a enzyme da ciu tir. Trong
thanh phan enzyme da cau tir ngudi ta phan biét rd cac phan nhu sau:

+ Phan protein duoc goi 1a feron hay apoenzyme

+ Phan khong phai protein goi 1a nhém ngoai “agon”. Phan nay thuong la nhiing
chat hitu co dic hiéu c6 nhiém vu lam cofacto két hop véi enzyme trong qua trinh x(c tac.

Chét hitu co dic hiéu c6 thé gan chat vao phan apoenzyme, hoic chi lién két long 1éo
va ¢ thé tach khoi phan apoenzyme khi cho tham tich qua mang. Chat hiru co dic hiéu gén
chat vao phan apoenzyme va dic biét 1a nhitng truong hop duoc gan bang lién két cong hoa
tri, goi la nhdm ngoai (prothetic). Con trudng hop chat hitu co dac hiéu dé c6 thé tach dé
dang va xéac dinh duoc hang sé phan ly cua ching thi chat hiru co dac hiéu goi 1a coenzyme.
Coenzyme thudng 12 din xuét cia cac vitamin hoa tan trong nuéc. Vi vay, khi thiéu mot
vitamin ndo d6 s& anh huéng dén hoat d6 cua enzyme twong tng trong té bao, vi pham qua
trinh trao d6i chat trong co thé, gay nén nhitng bénh dic trung.

Mot phirc hgp hoan chinh gom ca apoenzyme va coenzyme duoc goi 1a holoenzyme.

Tuy nhién sy phan biét coenzyme va nhdm ngoai chi 1a twong dbi, vi kho c6 thé c6
mot tiéu chuan that rd rang nao dé phan biét gan chat hay khong gan chit, hon nita nhiing
nghién ctu gan day da thay rang, nhiéu coenzyme ciing két hop véi apoenzyme bang lién
két cong hoa tri.

Luu y: mot s6 enzyme duoc coi 1a protein don gian nhu trypsin, chymotrypsin...ciing
c6 chtra kim loai. C6 ion kim loai lai 1a thanh phan cua chat hitu co dac hiéu (coenzyme)
nhu sat (Fe) gan véi nhan porphyrin trong enzyme hé xytocrom, catalaza, peroxidaza...C6
nhitng kim loai tuy 1a thanh phan ciu tao caa phan tir enzyme, nhung c6 thé dé dang tach
khoi phan tir enzyme, vi du: polyphenolozidaza c6 chira dong (Cu), cacbonic anhydraza c6
chira kém (Zn)....nhitng trudng hop nay néu mat kim loai, enzyme s& mat hoat tinh va hoat
tinh enzyme c6 thé duoc phuc hdi néu tra lai kim loai vén c6 cho enzyme d6, hoic cung
cap cho enzyme mot cation khac tuong tu.

Nhu vay kim loai c6 thé Ia thanh phan ciu tao phan tir enzyme, hoic phuc hop
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enzyme — co chat, hoac c6 thé 1a chat cong hop (cofacto) trong hoat dong xuc tac cua
enzyme, hoic ciing c6 thé vira 1a thanh phan cu tao, vira la chat cong hop.

1.3. TRUNG TAM HOAT PONG CUA ENZYME

Trong khi tham gia xdc tac, khong phai toan bo tat ca cac phan trong cdu tric cua
enzyme tham gia ma chi c6 mot phan gi6i han cia phan tir enzyme tham gia phan tng.
Phén gi6i han tham gia phan tng duoc goi 13 trung tim hoat dpng (TTHD).

Két qua nghién ctru TTHD cta nhiu enzyme c6 thé dua ra mot s6 nhan xét nhu sau:

- TTHD chi chiém mot ty 1& thé tich twong dbi bé trong phan tir enzyme, nam trong
“t0i” hodc trong “khe”, & gan hoic trén bé mit phan tu.

- TTHD bao gém nhiéu nhom chirc khac nhau cua axit amin, phan to nudce lién két,
trong nhiéu trudng hop c6 ca ion kim loai, cdc nhom chirc cta coenzyme (enzyme da cau
tu).

Céc nhom chtrc cua axit amin thuong gap trong TTHD la

+ Nhom sulthydryl (-SH) cua xystein

+ Nhoém amin (-NH,) dau N hoic e-amin cua lysine

+ Nhém cacboxyl (-COOH) cua axit aspartic va glutamic

+ Nhém hydroxyl (-OH) cua serin, treonin va tyrosin

+ Vung indol cia tryptophan, vung imidazol ctua histidin va nhém guanilic cua
arginin

- TTHP c¢6 céu tric khong gian xac dinh. Cac nhom chirc cia axit amin trong TTHD
c¢6 thé & xa nhau trong chudi polypeptid, cach nhau vai chuc gdc axit amin nhung lai gan
nhau trong khong gian. Gilta cac nhom chuc nay (va hodc la ion kim loai, hodc 1a
coenzyme) dugc dinh hudng x4c dinh trong khong gian, cach nhau nhiing khoang cach
nhit dinh (thudng bé hon 0,3 nm), tao thanh cu hinh khong gian xac dinh, duogc giir viing
nhd mang ludi lién két hydrogen. Mang 1udi nay du linh dong dé c6 thé dé dang thay doi
c4u hinh khong gian cia TTHD dudi tac dung cua cac yéu té bén ngoai khi twong tac véi
co chit, hodc cac chit khac.

- Sy turong tac vé cAu hinh khong gian giita TTHD va co chét duoc hinh thanh trong

qué trinh enzyme ti€p xuc vdi co chat.
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- Giita co chat va TTHD tao thanh nhiéu tuong tic yéu, do d6 co thé dé dang bi cit
dut trong qué trinh phan Gmg dé giai phong enzyme va san pham phan tGng.

- TTHD cua enzyme c6 cAu truc bac IV ¢6 thé ndm trén mot phén dudi don vi, hoac
bao gém cac nhoém chirc thude cac phan tiéu don vi khac nhau. Trong trudong hop tht hai
khi enzyme bi phan ly, cdu trac khong gian cia TTHD bi pha huy lam mat hoat tinh xuc
tac cua no.

Duéi day 1a mot sé mé hinh TTHD cua enzyme

1.3.1.M6 hinh TTHD ciia enzyme theo Emil Fisher (1894) — mé hinh c6 dién

TTHD ciia enzyme cé cau triic khdng gian twong g véi cau triic ciia phéin tir co

chit cing giéng nhw sw twong irng gsita d khéa va chia khéa.

Mo hinh nay dugc cac nha khoa hoc thira nhan trong thoi gian dai (hinh 1.1).

Co chat N L
+ . , A B

( \ " Ving hoat dong \.

\ AUAN! }
a p ¢ /
\ P Phirc hgp ES

) Enzyme

Hinh 1.1: M6 hinh TTHD cia enzyme E. Fisher

1.3.2. M6 hinh Koshland — M hinh hién dai

- Ngay nay di c6 nhiéu din liéu thyc nghiém chimg minh ciu triic khong gian cia
enzyme ciing nhu protein khong ctirng ma mém déo, linh dong (hinh 1.2).

- Theo quan niém hién nay, khi enzyme tuong tac voi co chit cac nhom chirc & phan
TTHD cua phan tr enzyme thay doi vi tri trong khong gian tao thanh hinh thé khép véi
hinh thé ctia co chét, vi vay goi la sy “khdp cam ung”.

Giira co chét va trung tdm hoat dong ciia enzyme tao ra nhiéu twong tac yéu do dé ¢o
thé d& dang bi cit dut trong qué trinh phan tng dé giai phong enzyme va cac san pham cta
phan ung.

*Chuy:
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+ Mot s6 enzyme c6 trung tim hoat dong ton tai dudi dang chua duoc hoat hoa goi
1a “zimogon” hay proenzyme. Nhu vay nhitng enzyme nay can phai dugc hoat hda bang co

ché tu xuc tac hodc bang enzyme khéc...

L2

Co chit VY
o W
/) /\Jr\' |
i  ®®° 4
LN S
\ ) Phitc hop ES

N Enzyme ~
Hinh 1.2: M6 hinh TTHD ciia enzyme theo KoshIADN

+ Enzyme allosteric (enzyme lap thé, enzyme diéu hoa) trong phan tir ciia ching
ngoai trung tim hoat dong con c6 mot sb vi tri khac co thé twong tac voi cac chat khac goi
1a “trung tam allosteric”. Cac chat két hop vao cac trung tim nay goi la “cac chat diéu hoa
allosteric” (chat diéu hoa di lap thé)

O day, cac enzyme allosteric 1a cac protein co cau tric bac 4; cac enzyme allosteric
duogc diéu hoa theo kiéu hdn hop, vira 13 homotropic va heterotropic.

1.4. TINH PAC HIEU CUA ENZYME

- Tinh dic hiéu cta enzyme 13 mot trong nhitng khac biét chi yéu giita enzyme véi
cac chat xac tac khac.

- Mdi enzyme chi c6 kha ning xuc tac cho mot hay mot s6 chat nhat dinh theo mot
kiéu phan ung nhét dinh. Sy tac dung c6 tinh lya chon cao nay goi la tinh dac hiéu hoac
tinh chuyén mén hda cuia enzyme.

1.4.1. Pic hiéu co chat

Co chét 13 chét c6 kha niang két hop vao TTHP cila enzyme va bi chuyén hoa dudi
tac dung cta enzyme. Mirc do dic hiéu cia enzyme khong gidng nhau nguoi ta phan biét
thanh cac murc sau:

1.4.1.1. Déc hiéu tuyét doi:

Enzyme chi tac dung trén 1 co chat nhat dinh va hau nhu khong c6 tac dung véi chét
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nao khac.

Vi du: ureaza hau nhu chi c¢6 tac dung véi ure, thuy phan no thanh khi cacbonic va
ammoniac:

ureasea
HzN'CO'NHz + Hzo — C02 + 2NH3

Tuy nhién, sau ndy ngudi ta phat hién ring ureaza ciing tac dung duoc voi cac chat
khac ¢ cdu triic gan gidng ure (hydroxyl ure) nhung véi van tbc nho hon 120 lan.

Ung dung: Enzyme c6 tinh dic hiéu tuyét d6i dung dé dinh luong co chat.

1.4.1.2 Dic hiéu twong dbi:

Enzyme c6 kha ning tac dung 1én mot kiéu lién két hoa hoc nhit dinh trong phén tir
co chit ma khong phu thudc vao cau tao ctia cic phan tham gia tao thanh lién két do.

Vi du: lipase c6 kha nang thily phan dugc tat ca cic méi lien két este;
Aminopeptitaza c6 thé xuc tac thuy phan nhiéu peptite.

a) Ddac hiéu nhom

Enzyme c6 kha nang tac dung lén 1 kiéu lién két hoéa hoc nhit dinh véi diéu kién
mdt trong hai phan tham gia tao thanh lién két phai c6 ciu tao xac dinh.

Vi du: Cacboxypeptitaza c6 kha ning phan cat lién két peptite gan nhém cacboxyl tu
do.

Maltase chi tac dung cho phan tng thiiy phan lién két glucoside dugc tao thanh tir
nhom —OH glucoside cta a-D-glucose véi nhom —OH cuia mdt monose khac

b) Ddc hiéu lién két

Muc d6 dic hiéu twong ddi thap, chi co tinh dic hiéu ddi voi lién két bi cat dut nén
goi la dac hi¢u lién két. Vi du: mot sb esterase xtc tac cho phan Ung lién két ester, mot sb
peptidase thity phan lién két peptide...Cac enzyme niy c6 thé tic dung d6i voi nhiéu co
chat khac nhau, chi can chira cac lién két twong tng.

1.4.2. Pac hi¢u quang hoc

Enzyme chi ¢ tac dung voi mot trong hai dang dong phan quang hoc ctia co chét.

-Theo thuyét da 4i luc cua Berman va Fruton (1941) trong co ché dic hiéu quang
hoc, co chat phai két hop v6i enzyme it nhat & ba diém. Diéu d6 cho phép giai thich rd vi

sao enzyme chi tic dung 1én mot dang dong phan quang hoc ma khong tac dung 1én cac
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dang khac.

-Enzyme cling thé hién dic hiéu lén 1 dang déng phan hinh hoc cis hoac trans.

-Trong tu nhién ciing c6 cac enzyme xdc tac cho cic phan tmg chuyén héa twong hd
giita cac cip dong phan khéng gian twong tGng.

-Enzyme con c6 kha ning phan biét dugc 2 gbc dbi xtng trong phan tir gidng nhau
hoan toan vé mit héa hoc.

1.4.3. Pac hi¢éu phan ing

M&i enzyme chi c6 thé xtic tac cho mét trong cac kiéu phan tng chuyén hoa mot co
chét nhét dinh.

Vi du: phan tmg oxy hoa khir, chuyén vi, thay phan,...

1.5. CO CHE TAC DUNG CUA ENZYME

1.5.1. Enzyme lam gidm ning lwong hoat héa ciia phan rng

Enzyme 13 chat xtc tac sinh hoc, do d6 trudc tién chung mang day du cac dic diém

cua chat xuc tac no6i chung.

N Miang [vgng hoat hda
4 /“clia phdn ing khdng cd xic tdc
1 T
I PN Y
o ! Y
g Miang lvong { ;, A 'i\
\
t hoat hda . NN
L'r Ll I o n / ""I ‘I"' "“"
4 | cuaphaning f" N\
o cd xc tdc y ‘u.,“"'-\
Trang thdi ban ddu “%y, | Bién thién ning lugng
" | tw'do cva phin vug
Trang thdi cudl

Tidn temh phan fug
Hinh 1.3. Bién thién ning lwong tw do trong cic phén wng hoa hoc
Van tdc phan trng hoa hoc dugc xac dinh boi gia tri ndng lugng hoat héa tirc 1a muc
ning lugng cic chat tham gia phan tng phai dat dugc dé cat dut lién két can thiét va hinh
thanh cac lién két méi. Ning luong hoat hoa cang 16n thi van tdc phan tmg cang cham va

nguoc lai. Do lam giam ning luong hoat hoa phan ung, cac chat xic tac c¢6 tic dung thuc
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day van tbc phan tmg hoa hoc.

Nhu vy, trong cac phan tmg c6 xuc tac, chit xuc tac lam gidm ndang heong hoat héa
cua phan trng hoa hoc, c6 nghia la n6 chi tham gia vao cac phan trng trung gian ma khong
dong vai tro 1a chét tham gia phan tng. Sau phan tmg, chit xtc tac lai phuc hdi vé trang
thai ban dau dé tiép tuc xuc tac (hinh 1.3).

Hau nhu tit ca cac bién doi hoa sinh trong té bao va co thé séng déu duoc xtc tac
bdi enzyme & pH trung tinh, nhiét d6 va ap suét binh thuong trong khi da sb cac chat xuc
tac hoa hoc khac lai chi xtic tic ¢ nhiét 4o va ap suét cao.

Chinh nh¢ viéc tao dugc moi truong dac hi€u (bdi trung tdim hoat dong cua enzyme
lién két v6i co chat) c6 loi nhat vé mat ning luong dé thuc hién phan tmg ma enzyme c6
dugc nhitng kha nang dac biét da néu trén.

Trong phéan ing c6 su xUc tac cua enzyme, nho su tao thanh phuc hop trung gian
“enzyme - co chat” ma co chat duoc hoat hoa. Khi co chit két hop vao enzyme, do két qua
cua su cuc hoa, su chuyén dich cta cac electron va sy bién dang cua cac lién két tham gia
tryc tiép vao phan tng dan t6i lam thay doi dong ning ciing nhu thé ning, két qua 1a 1am
cho phan tir co chat tré nén hoat dong hon, nho d6 tham gia phan tng dé dang.

Ning luong hoat hoa khi c6 xtc tac enzyme khong nhitng nho hon rat nhiéu so véi
truong hop khong c6 xilic tic ma cling nho hon so véi ca trudng hop cd chét xuc tac thong
thuong.

Vi dy: trong phan tng phan hay H,O, thanh H,O va O, néu khong c6 chat xic tac
thi nang lugng hoat hoa 1a 18kcal/mol, néu c6 chat xuc tac 14 platin thi nang luong 13 11,7
kcal/mol, con néu cd enzyme catalaza xtc tac thi ning luong chi con 5kcal/mol

Pic diém lam giam ning lugng hoat héa cia phan ing enzyme cé ¥ nghia rat 16n
trong sinh 1y cta sinh vat. Pic diém nay gin lién véi qua trinh tién hoa cua sinh vat, néu
nhiét do co thé ting s& 1am rdi loan toan bo qué trinh sinh 1y cua té bao. Khi d6 co thé s&
chuyén tir trang thai sinh 1y binh thuong sang trang thai bénh 1y. Co thé & trang thai bénh 1y
1a két qua cua sy rdi loan cac phan tng enzyme. Chinh vi thé, viéc duy tri trang thai sinh Iy
binh thudng cta té bao hay cia co thé dong nghia voi viéc duy tri hoat dong hai hoa cua

cac phan img enzyme.
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1.5.2. Enzyme tham gia vao cAc phan @ng sinh héa thwdong lam ting tbc dé
phan irng

Téc d6 phan ung ting s& lam ting muc do chuyén hoa co chat. Nhu vdy qué trinh
trao doi chét cua té bao sé& ting. Két qua 1a té bao s& ting nhanh vé s6 lwong va khéi lugng.
Nhu vay, enzyme khong chi dong vai trd duy tri trang thai sinh Iy cta té bao ma con dong
vai trd quan trong trong su phat trién va sinh san cia té bao, duy tri sy chuyén héa vat chat
trong cic chu trinh chuyén héa trong thién nhién. Nho c6 hoat dong ctiia enzyme ma khoi
luong co chat dugc chuyén héa trong mot don vi thoi gian trong té bao 16n gip hang ngan
1an khéi luong té bao.

Ban chit cta cac phan ung enzyme 13 khi c6 sy tham gia x@ic tac cla cac enzyme,
cac co chét s& dugce hoat hoa manh, tir d6 lam thay ddi tinh chat hoa hoc cua co chat, két
qua sau phan Ung sé& tao ra nhiing san pham cta phan tng. Dudi tac dung ciia enzyme, co
chat co thé c6 nhitng thay doi khong chi vé cdu tric hoa hoc, ma con thay dbi tinh chat hoa
hoc. Qua trinh xtc tac clia enzyme xay ra qua 3 giai doan theo so d6 sau:

E+S—>ES—P+E

Trong d6: E 1 enzyme, S 1a co chat (Substrate), ES 1a phitc hop “enzyme - co
chat”, P 1 san pham (Product).

- Giai doan thir nhat: enzyme két hop véi co chit bang lién két yéu tao thanh phirc
hop enzyme - co chat (ES) khong bén, phan (mg ndy xay ra rat nhanh va doi hoi ning
luong hoat hoa thép;

- Giai doan thir hai: xay ra su bién ddi co chat dan t6i su kéo cing va pha v& cac
lién két ddng hoa tri tham gia phan Gng. Két qua 13 1am cho co chat dugc hoat hoa va d&
dang tham gia phan tng hon

- Giai doan thir ba: tao thanh san pham, con enzyme duoc giai phong ra dudi dang
tu do.

Céc loai lién két chu yéu dugc tao thanh giita E va S trong phuc hop ES 1a: twong tac
tinh dién, lién két hydrogen, tuong tic Van der Waals. Mdi loai lién két doi hoi nhiing diéu
kién khéac nhau va chiu anh huéng khac nhau khi ¢6 nudec.

Véi phuong phap nghién ciru bang tia X va phuong phap héa hoc nguoi ta da 1am
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sang to cach thirc gan co chat va co ché hoat dong ctia mot sé enzyme nhu lysozyme,
chymotrypsin, carboxypeptidase A v.v... Sau ddy s& gi6i thiéu chi tiét hon co ché phan tng
cua carboxypeptidase A.

Carboxypeptidase A (EC 3.4.17.1) thudéc nhom peptidhydrolase, xtuc tac cho su thuy
phan lién két peptid, phan ng xay ra véi van tde 16n néu amino acid dau C 1a amino acid
thom, enzyme nay ciing thity phén lién két este.

Carboxypeptidase A c6 khdi lugng phan tir 34,3 KDa chira 1 mol Zn/1 mol E. Zn
tham gia trong hoat ddng xuc tac cia enzyme. Khi thay thé Zn bang céac kim loai hoa trj hai
khac 1am thay ddi hoat d6 va c6 thé ca tinh dic hiéu cia enzyme. Trong phin tir enzyme,
Zn & gan bé mat phan tir, twong tac voi gde His - 69, His - 196 va Glu - 72.

Céac gdc amino acid ¢ vai tro xic tic trong trung tim hoat dong cua enzyme la: Arg
- 145, Tyr - 248 va Glu - 270.

Co ché phan tmg xuc tac cia Carboxypeptidase A duoc xac dinh trén co so két qua
c6 thé duoc phan thanh cac budc sau:

- Tao thanh phuc ES: Khi tiép xtic v6i co chit, cac nhom trong trung tam hoat dong
ctia enzyme thay doi vi tri trong khong gian. Nhém guanidin cta Arg - 145 ciing nhu nhém
carboxyl ctia Glu - 270 dich chuyén 2A, nhém hydroxyl ciia Tyr - 248 dich chuyén 12A tir

chd gan trén bé mat phan tir chuyén vao trong dén viing gan véi lién két peptid ctia co chat.

WVing khing phin cuc
— trong phin t enzyme

oH
r CH i
| £ ] 2 |II A
- HE=CF —eee i p— L |V
= li!IH & gN=C=NH= |
RC' I, [Tur
i R SN0 TY™|
Glu- g | H Li48
| 279 |- Hy C~N~

Hinh 1.4. So' d6 biéu dién twong tac giira glycyltyrosine véi cac nhém chirc niing

trong trung tim hoat dong ciia carboxypeptidase A (co' chit viét nét dam)
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Tuong tac gitta cac nhom chire cta trung tdm hoat dong vai glycyltyrosine nhu hinh
1.4:

- Nhom carboxyl tu do cia co chat két hop véi nhom tich dién duong cta Arg - 145
clia enzyme qua lién két ion.

- Nhom -NH trong lién két peptide cuia co chat tao thanh lién két hydrogen véi nhém
-OH cua Tyr - 248.

- Oxy trong nhém - CO - cua lién két peptide twong tic v6i Zn, con carbon trong
nhom - CO - nay tuong tac véi nhém carboxyl cia Glu - 270 qua phan tir nudce.

- Cit dut lién két giai phong san pham.

) Q- Q o
|
HO —@— CH—C—H HO— —CHCH
N—H NT
Zn.. | ™~ H
o5t TS 2 o
H\Q/T'Hl n =£l: Q
Hr‘ MN=—H H +H E;Hil @
o ; o\ P
Ne ] ¢ E 1
—L Tyr. 248 ; r
leig-270l = m"zm[
I |

Hinh 1.5. Co ché phan ng xiic tic ciia carpoxypeptidase A

Nguyeén tir Zn phéan cuc lién két - CO, ting tinh 4i dién tir ciia nguyén tir carbon, do
dé lam tang tuong tac ciia nd voi nude hodc véi nhdm ai nhan cua phan tir protein enzyme.

Gbc Glu - 270 hoat hoa phan tir nuée, nhom - OH duoc tao thanh tin cong truc tiép
Va0 nguyén tir cacbon ciia - CO - (trong lién két peptide ctia co chit), lién két peptid bi kéo
cing ra va bi dit. Goc Tyr - 248 nhuong hydrogen cho nhém NH trong lién két peptié cho
co chit, giai phong san pham dau tién 1a tyrosine ctia co chat va acyl - enzyme (hinh 1.5).

Sau khi lién két peptide bi cét dut, trang thai ion hoa ctia cic nhom acid va base bi
bién d6i twong ung v&i pH moi trudng, Tyr - 248 két hop véi proton, try vé trang thai ban
dau.

1.6. CACH GOI TEN VA PHAN LOAI ENZYME

1.6.1. Cach goi tén enzyme
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