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Trong nhitng nam gan ddy cong nghé sinh hoc phat trién nhu vii bio,
hang loat cong nghé mdi ra doi nhu genomics, proteomics...va da dugc ung
dung vao nhiéu linh vuc khac nhau nhu nong nghiép, cong nghiép thuc pham
v.v...dac biét 1a lIinh vuc y-duoc hoc.

Gido trinh cong nghé protein dugc bién soan véi thoi luwong chi trong
hai don vi hoc trinh, trén co s¢ cap nhat nhiing kién thtrc hién dai, nhitng thanh
tuu mé&i nhit vé proteomics trong nghién ctru co ban va tmg dung thuc tién
trén thé gii va ¢ Viét nam, nham phuc vu cho viéc giang day va hoc tip cho
cac nganh sinh hoc va cling 1a tai liéu tham khdo cua nhitng nganh hoc lién
quan khac.

Gido trinh bién soan c6 6 chuong véi hai ndi dung chinh:

- Nhitng kién thirc co ban vé protein nhu thanh phan, ciu tric, tinh chat
hoa -1y, cac phuong phap tach, tinh sach va xac dinh protein.

- Cong nghé san xuat mot so loai protein.

Gi4o trinh bién soan dugc phan cong cu thé nhu sau:

Chuong 1. Mo ddu Cao Pdng Nguyén
Chuong 2. Amino acid - don vi cdu tao protein Cao Dang Nguyén
Chuong 3. Peptide - cdu tric va chire nang Cao Pang Nguyén
Chuong 4. Cdu triic va tinh chdt ly-hod ciia protein  Cao Pang Nguyén
Chuong 5. Cdc phirong phdp chiét rit, tinh sach D6 Quy Hai

va Xac dinh protein
Chuong 6. Céng nghé san xudt mét sé protein Cao bang Nguyén

Chung toi chan thanh cam on Quy nang cao chét lugng-Dy 4n gido duc
dai hoc — Pai hoc Hué di hd tro ching t61 bién soan gido trinh nay; cam on
GS.TSKH Lé Dodn Dién, PGS.TS Lé Pirc Ngoc da gop v dé cuong chi tiét,
GS. TS P6 Ngoc Lién di doc ban thao va dong gdp nhirng ¥ kién quy bau.

Gi4o trinh dwoc xuat ban lan dau tién chic chin khong tranh khoi
nhiing thiéu sét. Cac tac gia xin chin thanh cam on va rit mong duoc su gop ¥
clia cac dong nghiép va ban doc dé khi tai ban s& dugc hoan thién hon

Cac tac gia
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Chuong 1 .
Mo dau
I. Khai quat chung vé protein
1.1. Nhitng dac trung chung cua nhom chat protein

Protein dugc phat hién lan dau tién ¢ thé ky XVIII (1745 boi
Beccari); méi dau duoc goi la allbumin (1ong tring trang). Mai dén nam
1838 , Mulder lan dau tién dua ra thuét ngir protein (xuat phat tir chir Hy
lap proteos nghia la “dau tién”, “quan trong nhat”. Biét dugc tAm quan
trong va nhu cau xa hoi vé protein, dén nay nhiéu cong trinh nghién ctru
va san xuat hop chit nay d4 dugc cong bd, d dem lai nhidu ¥ nghia hét
strc to 16n phuc vu cho nhan loai. Vi vdy, nhiéu nha khoa hoc trén thé gidi
da vinh dy nhan dugc giai thuéng Nobel vé céac linh vuc nghién ctru lién
quan dén protein.

Nhu di biét protein 13 hop chat hitu co c6 ¥ nghia quan trong bac
nhit trong co thé song. Vé mit sd luong, n6 chiém khong dudi 50% trong
lugng kho cua té bao. Vé thanh phan cau tric, protein dugc tao thanh chu
yéu tir cac amino acid qua lién két peptide. Cho dén nay nguoi ta da thu
duoc nhiéu loai protein ¢ dang sach cao co thé két tinh duoc va da xac
dinh dugc thanh phan cac nguyén t6 hoa hoc, thong thuong trong cau tric
ctia chung gdém bdn nguyén té chinh 14 C H O N véi ty 1é C ~ 50%, H ~
7%, O ~ 23% va N ~ 16%. Dic biét ty 1 & N trong protein kha 6n dinh.
Nho tinh chit nay dé dinh lugng protein theo phwong phap Kjeldahl,
ngudi ta tinh lwong N roi nhan véi hé sd 6,25. Ngoai ra trong protein con
gip mot s6 nguyén t6 khac nhu S ~0-3% va P, Fe, Zn, Cu...

Khéi luong phan tir, ky hi¢u la Mr (dugc tinh bang Dalton)* cua
cac loai protein thay d6i trong nhiing gi6i han rat rong, thong thuong tur
hang tram cho dén hang triéu. Vi du: insulin c6 khéi lugng phan tur bang
5.733, glutamat-dehydrogengenase trong gan bo c6 khéi lwong phan tir
bang 1.000.000 (bang 1.1).

1.2. Y nghia khoa hoc va thuec tién ciia nhém chat protein

Tir 1au, d3 biét rang protein tham gia moi hoat dong séng trong co
thé sinh vat, tir viéc tham gia xay dung té bao, mo, dén tham gia hoat dong
xtc tac va nhiéu chirc nang khac v.v...Ngay nay, khi hiéu 5 vai tro to 16n
ctia protein d6i v6i co thé sdng, ngudi ta cang thay 15 tinh chat duy vét va
y nghia cua dinh nghia thién tai cua Anghen F. : “séng la phuong thirc ton

*1 Dalton = 1/1000 Kilodalton va duoc ki hiéu 1a kDa



tai ctia nhitng thé protein”. Vi su phat trién ctia khoa hoc, vai tro va
y nghia cta protein dbi véi sy song cang dugc khing dinh. Cung véi acid
nucleic, protein 1a co s& vat chat cia sy song.

I1. Phan loai protein

Protein gdm hang trim, hang ngan amino acid néi voi nhau bang
lién két peptide tao nén mot hay nhiéu chudi polypeptide c¢6 ciu trac rat

phuec tap.

Can cu sy c6 mat hay meg mit ctia mot s6 thanh phén ¢ béan chét
khong phai protein ma nguoi ta chia protein thanh hai nhom 16n:

Bang 1.1 Khdi lwgng (Mr) va céu triic phin tir ciia mdt sé protein

protein Khdi lwong s0 gbe s6 chudi
(Dalton) amino polypeptide
acid
Glucagon 3482 29 1
Insulin 5733 51 2
Ribonuclease (tuy bo) 12.640 124 1
Lysozyme (1ong tring trimg) 13.930 129 1
Myoglobin (tim ngua) 16.890 153 1
Chymotripsin (tuy bo) 22.600 241 3
Hemoglobin (nguoi) 64.500 o574 4
Albumin (huyét thanh nguoi) 68.500 550 1
Hexokinase (men bia) 96.000 800 4
Tryptophan-synthetase (E.coli) 117.000 975 4
v-globulin (ngua) 149.000 1.250 4
Glycogen-phosphorylase (co tho) 495.000 4.100 4
Glutamate-dehydrogengenase (bo) | 1.000.000 8.300 40
Synthetase cta acid béo (men bia) | 2.300.000 | 20.000 21
Virus kham thudc 1a 40.000.000 | 336.500 | 2.130

2.1. Protein don gidan

Protein don gian 1a nhitng phan tir ma thanh phan ciu tao ctia né
gom hoan toan amino acid. Thi du mdt s enzyme cta tuy bo nhu
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ribonuclease gdm hoan toan amino acid ndi voi nhau thanh mot chudi
polypeptide duy nhét (co 124 gbc amino acid, khéi luong phén tir 12.640),
chymotripsin gdm toan amino acid ndi voi nhau thanh chudi polypeptide
(c6 241 gbc amino acid, khdi lwong phan tir 22.600)v.v...Dya theo kha
nang hoa tan trong nude hodc trong dung dich dém muoi, ki€ém hodc dung
moi hitu co nguoi ta cd the chia cac protein don gidn ra mot s6 nhém nho
nhu:

-Albumin: tan trong nuéc, bi két tia & ndng do mudi (NH,4),SO, khé
cao (70-100%).

~ -Globulin: khong tan hodc tan it trong nudc, tan trong dung dich

mpéi loﬁng cua mdt §6 mudi trung tinh nhu NaCl, KCl, NaySOs,..., va bi
két tia & nong d6 muoi (NH,),SO, ban bao hoa.

-Prolamin: khong tan trong nudc hodc dung dich mudi lodng, tan
trong ethanol, isopanol 70-80%.

-Glutein: chi tan trong dung dich kiém hoic acid loang.

-Histon: 1a protein cé tinh kiém dé tan trong nudc, khong tan trong
dung dich amoniac loang.

2.2. Protein phirc tap

Protein phirc tap 1a nhiing protein ma thanh phan phan tir cta r‘l()
ngoai cac o- amino acid nhu protein don gian con c6 thém thanh phén
khac c¢6 ban chat khong phai 1a protein con goi la nhom thém (nhom
ngoai). Tuy thuc vao ban chat cua nhom ngoai, nguoi ta chia cac protein
phtrc tap ra cadc nhom nhd va thudng goi tén cac protein do theo ban chat
nhém ngoai:

-Lipoprotein: nhom ngoai la lipide.

-Nucleoprotein: nhém ngoai 1a acid nucleic.

-Glycoprotein: nhom ngoai 1a carbohydrate va dan xuét ciia no.

-Phosphoprotein: nhém ngoai 1a acid phosphoric.

-Cromoprotein: nhom ngoai 1a hop chat c6 mau. Tuy theo tinh chat
cia tung nhom ngoai ma c6 nhiing mau sac khiac nhau nhu dé (¢
hemoglobin), vang (& flavoprotein)...

ITI. Chirc nang sinh hoc cia protein

3.1. Xdc tac va enzyme

3.1.1. Quan diém vé xtic tic enzyme

Hau hét tit ca cac phan Gmg xay ra trong co thé déu do cac protein
ddc biét dong vai tro xuc tac, nhitng protein d6 dugc goi 1a cac enzyme.
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Mic du gan ddy nguoi ta d phat hién duoc mot loai RNA c¢6 kha ning
xuc tac qué trinh chuyén ho4 tién RNA thong tin (pre-mRNA) thanh RNA
thong tin (mRNA), nghia 1a enzyme khong nhat thiét phai 13 protein.
Nhiing enzyme xuc tac sinh hoc c6 ban chét 12 acid nucleic duogc goi la
ribozyme. Nhung dinh nghia c6 tinh chit kinh dién: enzyme 1a nhiing
protein c6 kha ning x(c tac didc hiéu cho cac phan tung hoa hoc, 14 chit
xUc tac sinh hoc van c6 y nghia dic biét quan trong. Hién nay nguoi ta biét
dugc khoang 3.500 enzyme khac nhau, nhiéu enzyme da duoc tinh sach,
két tinh va nghién ctru cau trac.

3.1.2. Nhiing khéc biét vé dic tinh xuc tac, gitra xtic tdc vO co va xuc
tac enzyme.

Enzyme 1a chit xuc tac sinh hoc, ngoai kha nang xuc tac gidng nhu
chat xuc tic vo co binh thu()’ng n6 con thé hién mot sé tinh chit sau day:

a) Hiéu suét xuc tac rat 16n.

Su chuyén hoa co chat khi str dung emzyme xtc tac 16n hon nhiéu
s0 v6i chat xtc tac vo co thong thuong. Vi du: 1mol Fe** chi xtc tac phan
ly duge 10° mol H,0,/phit. Trong khi d6 mot phan tir catalase ¢6 mot
nguyén tr Fe xtc tac phan ly 5.10° mol H,0,/phit;1 gam pepsin trong 2
gi0 thuy phan duoc 5 kg protein trimg ludc ¢ nhiét do binh thuong. Tu’O’ng
ty 1gam phan ta B-amilase sau 1 gidy co thé phan giai 4.000 lién két
glucoside trong phéan tir tinh bot, cao hon nhiéu so véi xiic tac bing chat
vO co.

b) Tinh dac hiéu cao.

Tinh dic hiéu cao 1a mot trong nhitng khac biét chu yéu giita xtic
tac bang enzyme va xtc tic bang cac chat vo co khiac. Mdi enzyme chi
xuc tac cho su chuyén hod mogt hay mdt s6 chat nhit dinh, theo mot kiéu
phan tng nhét dinh. Dua vao su tac dung c6 tinh chon lgc, nguoi ta co6 thé
chia ra mét s6 kiéu dic hiéu sau:

- Dic hiéu kiéu phan tng. Dic hiéu nay thé hién & ché mdi enzyme
chi xtc tac cho mét trong cac kiéu phan ung chuyén hoa mot chat nhit
dinh. Vi du: phan tng oxy hoa khtr, chuyen vi, thuy phan, v.v...

- Pic hiéu co chit. La kha nang két hop ciia co chat vao trung tim
hoat dong cua enzyme va bi chuyén hoa dudi tac dong cua ching. Dua
vao muc d dac hiéu nguoi ta lai chia ra mdt s6 kiéu nhu: dic hiéu tuyét
dbi, 1a enzyme chi tac dung trén mét co chat duy nhit; dic hiéu twong doi,
la enzyme c6 kha nang tac dung lén mot kiéu lién két hoa hoc nhat dinh
ctia phan tir co chat ma khong phu thudc vao ciu tao cia cac phan tir tham
gia tao thanh mbi lién két d6; ddc hiéu nhom, 13 enzyme c6 kha ning tac
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dung 1én mot kiéu lién két hoa hoc nhat dinh véi diéu kién mot trong hai
phan tham gia tao thanh lién két phai c6 cau tao xac dinh.
Hoat tinh cia enzyme phu thudc vao nhiéu yéu t6 nhu: néng do
enzyme, nong do co chat, nhi¢t do va ion kim loai v.v...
3.1.3. Co ché xuc tac cia mot vai enzyme.
Giai doan dau tién
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Hién nay ngudi ta di biét rd co ché hoat dong cua nhiéu enzyme
nhu carboxypeptidase, chymotripsin v.v..., mft enzyme cling dugc nghién
ctru kha k¥ thudc nhom phosphotransferase xuc tac qua trinh chuyén vi
nhom phosphate @6 la protein kinase A (hinh 1.1)

3.1.4. Su phan bd enzyme trong té bao.

Trong co thé enzyme c6 mat & moi md, moi té bao. Nhung tuy
theo chirc ning ctia md ma céc té bao trong mé thuong cé nhitng hé théng
enzyme riéng biét. Su khac nhau d6 khong chi ¢ giita cac loai té bao ma
ngay trong mot t& bao ciing tuy theo chirc ning cua timg bao quan
(organell) riéng biét dé co nhiing hé¢ thong enzyme dic hiéu. Su sip xép
cac enzyme mot cach hop ly trong té bao d4 tao ra sy phdi hop nhip nhang

trong h¢ thong phan g dy chuyén lién tuc cho hoat dong sdng cua co
thé:

- Trong nhan té bao o cac enzyme nhu ATP-ase, nucleosidase,
nicotinic-mononucleotide adenylyltransferase, 5 -nucleotidase.

- Trong ty lap thé c6 chira hau hét cac enzyme lién quan den qua
trinh chuyén hoa ning lugng nhu hé enzyme ctia chudi hod hap té bao va
qué trinh phosphoryl hoa tao ATP, cic enzyme cua chu trinh Krebs,v.v...

-Trong lysosome c6 chira nhiéu enzyme thuy phan (hydrolase).

-Trong ribosome co chira cac enzyme cho qua trinh tong hop
protein.

- Trong bao tuong chira nhiéu loai enzyme, ddc biét co tat ca cac
enzyme cua qua trinh duong phan.

- Trén mang té bao cling nhu mang cua nhiéu bao quan c6 nhirng

loai enzyme gitip cho su van chuyén mot s6 chat qua mang va mét sb hoat
dong khac ctia mang.

3.2. Isozyme

3.2.1. Bac tinh phan tir

Isoyme la cac dang phan tir khac nhau cua cing mot enzyme, xUC
tac cho mdt phan ung sinh hoéa. Mac du cung xuc tdc cho cung mot loai
phan ung sinh hoa, nhung do su ton tai cac dang phan tr khac nhau nén
cO mot sO tinh chat 1y, hod va mién dich khac nhau. Vi du:
lactatdehydrogengenase (LDH) la enzyme khu hydrogen thuan nghich
gitra lactate va pyruvate c6 khoi lugng phan tir 130.-140.KDa, céu trac
gom 4 tiéu don vi (subunit), cac tiéu don vi na‘ly dugc dich ma tir 2 gene
khac nhau dugc ky hiéu la H va M (tir chir tiéeng Anh H- Heart va M-
Muscle).
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Hai loai chudi polypeptide da tao nén 5 dang phan tir khac nhau la:

LDH;: HHHH
LDH,: HHHM
LDHs;: HHMM
LDH;: HMMM
LDHs: MMMM

Trong dién di theo chiéu tir am sang duong thi thi LDH; chay
nhanh nhét r6i dén LDH,, LDH3, LDH, va LDHs chay cham nhét.

3.2.2. Vai tro chirc nang cua cac isozyme.

Céc két qua nghién ctru thu duogc da chi ra rang, ty 1& cac dang
isozyme c6 thé thay doi tuy theo tudi tac, trang thai sinh 1y va bénh 1y. Su
ton tai ciia nhiéu dang phéan tir khac nhau cta cing mot enzyme 13 mot
hién tugng sinh hoc rat quan trong ca vé mat 1y luan va thuc tién. Chrfmg
han sy phan b khac nhau vé LDH trong co thé cla cac loai ¢6 xuong
sdng, loai chudi H chii yeu tim thdy & co tim va loai M chil yéu tim thay o
co xuong. Boi vi loai chudi H thudng bi e ché boi pyruvat véi nong do
qua thura. Nhung acid pyruvic trong mé tim dugc oxy hoa hiéu khi mot
cach déu dan trong ty thé dé cung cap nang luong cho mé ndy, va thong
thuong khong c6 su & dong cua acid pyruvic. Trai lai tuy mé co xuong cé
rat nhiéu LDH dang M vi mé ndy c6 nhiéu hoat dong bat thuong gy nén
nhitng & dong pyruvat nhat thoi, nhung dang M lai khong bi e ché boi
acid pyruvic.

3.3. Cdc enzyme di ldp thé (allosteric enzyme) va phitc hé enzyme
(multienzyme).

Trong co thé sdng con gip nhiing enzyme ngoai trung tim hoat
dong xtic tac con c6 mot loai trung tim khac lam nhiém vu diéu chinh hoat
tinh cua enzyme con goi 1a enzyme di 1ap thé. Tuy trung tam dleu chinh va
trung tdm xtic tac c¢6 tac dung ho tro nhau, nhung 13 hai loai ciu triic khac
biét nhau. Trong nhiéu trudng hop c6 thé “khod” trung tam di 1ap thé ma
van giit dugc hoat dong xtc tac clia trung tim hoat dong. Cac enzyme nay
thuong duge ciu tao tir cac don vi nho két hop véi nhau bang céac lién két
yéu , nén rat mém déo c6 thé tdn tai dudi nhiéu dang khac nhau va cé thé
bién d6i thuan nghich tir trang thai ndy sang trang thai khac mot cach dé
dang. Mot trong nhing loai enzyme nay duoc nghién ciu ky nhét l1a
aspartate-transcarbamylase (ATC-ase) xtc tic qia trinh tong hop
carbamylaspartate. Enzyme nay gom hai don vi nho xuc tac va 3-4 don vi
nhé diéu hoa.
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Ngoai enzyme di lap thé con gdp phic hé¢ da enzyme
(multienzyme). D6 1a nhimg phirc hop gdm nhiéu enzyme c6 lién quan
dén nhau trong mot qua trinh chuyén hoa nhat dinh. Vi du phtc hop
enzyme trong qua trinh tao acetyl-CoA tir acid puruvic duoc goi l1a phuc
hé pyruvatedehydrogenase. Phirc hop nay gom ba loai enzyme 1 pyruvate
dehydrogengenase, dihydrolipoyl transacetylase va dihydrolipoyl -
dehydrogenase.

3.4. Nhitng quan diém y hoc vé protein

3.4.1. Protein 1 nhitng phan chirc ning cua co thé.

Ngoai vai tro 13 thanh phan chinh trong ciu triic cia té bao va md,
protein con c6 nhleu chire nang phong phu khac quyét dinh nhimg déc
diém co ban cua sy séng nhu sy truyén dat thong tin di truyén, su chuyén
hod cac chat d6 1a cac enzyme, cac khang thé chong lai bénh tat, cic
hormon dén truyén céc tin hiéu trong t& bao v.v... déu c6 ban chét 1a cac
protein.

3.4.2. Hinh thanh chirc ning m&i trén co s& cdu tric protein.

Su phat trién cta sinh hoc phan tir dwa trén 1y thuyét trung tim
“DNA — RNA — Protein”. Nhu vy, su bién d6i DNA s& dan dén su bién
d6i cau tric cua phan tir protein va do dé chirc ning sinh hoc ctia né s& bi
bién d6i kéo theo nhimg thay d6i co lién quan dén toan bo co thé. Trong
qué trinh tién hod cua sinh vat sy hinh thanh va thich nghi mét chirc nang
méi dién ra & mot giai doan lich sur 1au dai. Su xuét hién mot protein mai
bién dang (mét hoat tinh hodc dot bién ciu tric) thuong ludn di kem bénh
tt.

3.4.3. Sy xuét hién cac protein bénh 1y.

Y hoc 1a nganh khoa hoc vé sy séng, ngay nay véi tién bo cua khoa
hoc, nhiing hiéu biét vé& bénh 1y & mirc d¢ phan tir ¢3 vuot ra khoi gii han
ctia giai phau té bao hodc co quan. Sinh hoc phan tir ra doi di tao ra cudc
cach mang trong cac quan ni¢m vé bénh. Tu do, sy phat trién cua bénh hoc
phan tir luén luon di kém vai sinh hoc phan ti.

Su bién d6i ciu trac ciia mot protein hay su xuét hién cac enzyme co
ciu truc bat thuong déu do yéu té di truyén gay nén. Dya theo cac biéu
hién di truyén nguoi ta chia cac protein bénh 1y ra lam hai loai 16n:

a) Nhitng bién d6i vé sb luong cua protein: P6 13 su thay d6i do sy
tang hodc giam protein nao do, thdm chi xuit hién nhiing protein ma té
bao binh thuong khong tong hop mot cach thuong xuyén. Nhing protein
nay Van c6 cau trac binh thuong va nhu vay khong c6 nhing bién ddi cua
gene cau tric. Nhirng 1éch lac nay do rdi loan qua trinh diéu hoa sinh tong
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hop protein. Do protein van c6 ciu trac binh thudng ma chi thay ddi vé sd
lwong nén ching van c6 chirc ning binh thuong va chi thay d6i vé murc do
hoat dong. Trong trudng hop 1a protein enzyme thi nhimg Iéch lac vé sd
lwong enzyme s& dan dén nhu:ng r6i loan ddy chuyén chuyén hoa.

b) Nhimng bién ddi vé& chat lugng protein: D6 la nhiing roi loan vé
cAu trac protein do gene bi bién doi, dan dén céu tric protein thay doi keo
theo sy thay d6i chtrc ning sinh hoc cta protein d6. Vi du, sy bién d6i ciu
trac cua hemoglobin (Hb) la protein ¢6 chuc nang vén chuyén oxygen
trong mau dan dén bénh thiéu mau, hay nhu bénh thiéu mau do hong cau
hinh lui liém...

3.4.4. Céu trac va chirc nang clia protein mién dich.
Tham gia vao hé thong mién dich c6 nhiéu co quan, nhiéu loai té
bao va dac biét nhleu loai protein thyc hién cac chirc nang riéng biét tao

nén hiéu qua mién dich dic hiéu va khong ddc hiéu. Cac protein mién
dugc nhiac dén nhiéu hon cé 14 cac khang thé, bo thé va cac cytokine.

a) Cac khang thé (antibody).

Tat ca cac phéan tir khang thé d4 dugc ching minh 13 cac globulin c6
chtc nang mién dich (viét tit 13 Ig: Immunoglobulin) va c6 ban chét la
glycoprotein. Cac khang thé dugc chia thanh 5 16p. Tuy theo cau triic va
chtrc ning mién dich 1a IgG, IgA, IgM, IgD, IgE.

Céu tric cua phan tur khang thé dugc hinh thanh tir hai loai chudi
polypeptide 14 chudi nang (ky hiéu: H=Heavy chain) c6 khdi luong phan
tir tir 53-59 kDa va chudi nhe (ky hiéu:L=Light chain) c6 khdi lugng phan
tir 22-26 kDa. Cé bén chudi dugc gan v6i nhau bang cau disunfid (S-S).
Trung tam hoat dong la phan lién kiét voi khang nguyén (hinh 1.2) ndm ¢
vung tan cung N cta chudi ning va chudi nhe cé cau triac chi khoang 8-10
amino acid.

Cac phan tir Ig c6 dic tinh hoat dong mién dich theo hai chirc ning:

- C6 kha ning lién két voi khang nguyén it nhat ¢ hai vi tri tiép nhan
doi véi khang nguyén nho sy bién doi ky digu cta phan tan cung NH; trén
phan tir khang thé.

- Phan tan cing COOH cta phan tir khang thé c6 kha ning thuc hién
mot sO 16n cac hoat dong sinh hoc dudi anh hudng cia sy lién két voi thu
thé trén bé mat cua t€ bao. Tat ca cac khang thé déu c6 cung mot cau tric
phan tir nhung khac nhau & mirc d¢ cia vung lién két voi khang nguyén.

Nhin chung phén tir khang thé duoc chia 1am hai phan: phan Fab 1a
phan lién két véi khang nguyén, phan Fc 1a phan dé két tinh phan g véi
cac t¢ bao cua h¢ thong mién dich qua thu thé ctia cac t€¢ bao. Dung
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enzyme papain hay pepsin co thé cat khang thé thanh hai manh Fab va Fc,
hodc F(ab ), twong ung.

™ hu5i nhe
Vi tri lién két ~Papain cat

MHz 3 Pepsin cit

chudi nang '

Vi tri lién két |-
MHo

Hinh 1.2 Céu tric chung ciia phan tir khang thé (Ig)

b) B6 thé (complement).

La nhiing protein huyét twong phan tmg v6i nhau nham tan cong
cac dang tac nhan gay bénh. H¢ thong bo thé bao gom khoang 40 protein
¢6 chirc nang dap tmg mién dich, chdng vi sinh vat va dap tmg viém. Ve
chirc nang, cac khang thé tuong tac dac hiéu voi tac nhan truyen nhiém
bénh, cOn hé thong bd thé duogc ¢ dinh 1én tat ca cac khéang thé dé thuc
hién chic ndng mién dich. Cac thanh phan ctia bd thé tuong tac gitra
chung véi nhau va cac yeu to khac cua hé thong mien dich.

¢) Cac cytokine.

La toan bd cac phan tir dugc tiét ra boi cac té bao cua hé théng
mién dich, tham gia vao hoat dong tin hi¢u gilra cac t€ bao trong hoat dong
dap ung mien dich. Tat c4d cac cytokine déu c6 ban chat protein hay
glycoprotein va dugc phén loai nhu sau:

- Cac interferons (IFN): c6 cac dang a-IFN, B-IFN va y-IFN, co
chtrc nang ngan ngura ciia mot so6 virus gay bénh.

- Céc interleukin (IL): c¢6 cac dang tir IL1 dén IL 13, chung c6
nhiéu chirc ndng, nhung chu yéu la kiém tra sy biét hod va sinh san té bao.

- Céc yéu t6 kich thich quan lac (CSF): ¢ chtc ning kiém tra su
phan chia va sinh san ctia cac té bao ngudn va cac t€ bao mau so khai.
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- Céc chat dan truyén sinh hoc (mediator): 1 nhiing protein cta
giai doai dap ing mién dich cip tinh.

3.4.5. CAu triic va chirc ning cua protein van chuyén.

Trong co thé co nhiing protein 1am nhiém vu véan chuyén nhu
hemoglobin, mioglobin, hemocianin van chuyén O, CO, va H* di khap
cac md, cac co quan trong co thé. Ngoai ra con ¢ nhiéu protein khac nhu
lipoprotein van chuyén lipid, ceruloplasmin van chuyén dong (Cu) trong
mau v.v...Mot trong nhitng protein lam nhiém vy van chuyén duoc nhéc
dén nhiéu nhat d6 1a hemoglobin. Phén tir dugc cdu tao tr bon tiéu don vi
(subunit), hai tiéu don vi o va hai tiéu don vi p.

- .
\ / ,
- - '& o f ?:a ! ” *}a
“cf’v;} \ i}% & A
o o frndip R " é3 §f A
| I

J :o:f;w v % J « ‘c
w5 4 e " A vl
R \ %sd « Sy
7 W N B
Leghemoglobin Tiéu don vi B ciia Myoglobin
Hemoglobin

H inh 1.4 So sanh céu tric tiéu don vi p ciia hemoglobin véi
leghemoglobin va myoglobin.
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MG&i tiéu don vi ndi voi mot heme bang lién két khong phai cong hoa

Khi so sanh voi protein cung chirc nang nhu myoglobin co va
Ieghemoglobln thyc vét la nhitng protein ¢6 cau trac chi mot tiéu don vi
(monomer) thdy ring cac tiéu don vi cdu trac kha giéng nhau (hinh: 1.3,

1.4)
3.4.6. Céu tric chirc ning va vai trd cua lectin.

Lectin 1a nhimg protein hay glycoprotein khong phai ngudn gbc
mién dich, lectin c6 kha ning ngung két voi nhiéu loai té bao, ciing nhu
nhiéu loai duong hoac céac hop chét chtra duong c6 tinh chét chon loc. Hau
hét lectin c¢6 cau tric bac 4, voi khdi lugng phan tir giao dong trong pham
vi kha rong tir hang ngan cho dén hang tram ngan Dalton. Vi dy: lectin tir
ré cay Urtica dioica (ho gai Urticaceae) c6 Mr=8,5 KDa trong khi d6 loai
sam bién chau A (Tachypleus tridentatus) c6 Mr=700.KDa.

Vé chirc nang, ngudi ta thiy rang mic du lectin khong phai 1a khang
thé chdng lai tic nhan gy bénh nhung ching c6 vai tro bao v¢ co thé nho
tuong tac voi mang té bao va giy ngung két te bao cua chung. Ho da
khang dinh rang lectin c6 kha ning gin cac té bao vi khuan va khang
nguyén la véi céc dai thuc bao, do vay ma vi khuén va khéng nguyén la bi
dao thai ra khoi co thé. Ngoai ra c¢6 nhiing lectin con c¢6 kha ning kich
thich sy phan chia va biét hoa té bao. Ddng thdi nguoi ta ciing phat hién
duoc nhiéu lectin c6 ca hoat tinh cua enzyme, vi du lectin hoat tinh kha
manh, dugc tach ra tor hat ddu mung, cé khéi lugng phan t&r khoang
16.KDa c6 ca hoat tinh cua enzyme o-galactosidase.

3.4.7. Nhitng chirc nang khéc cta protein.

Trong co thé ngoai cac protein dam nhén chirc ning xuc tac nhu
enzyme, chirc nang van chuyén nhu hemoglobin, mioglobin, lipoprotein,
va chirc nang bao vé nhu cac khang thé mién dich, cac protein doc t6 nhu
enzyme noc ran, lectin v.v..., protein con tham gia nhiéu chtrc nang quan
trong khac nhu:

- Céc protein lam nhiém vy kich thich diéu hoa qua trinh trao d6i
chat nhu cac hormon

- Céc protein 1am nhiém vu cdu trac nhu vo virus, mang té bao,
colagen ¢ da, fibrolin ¢ to

- Cac protein lam nhiém vu co rut nhu myosin, actin ¢ sQi co

- Céac protein lam nhi¢m vu dy trit nhu casein cia sita, ovalbumin
cua trung, v.v...
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CAU HOI ON TAP

1. Néu nhiing dic trung chung va y nghia khoa hoc thyc tién cua
nhom chat protein.

2. Phan loai va chirc nang sinh hoc cia protein?
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Chuwong 1
Trao doi chat va nang lwong sinh hoc

1.1. Khai niém chung vé trao doi chit

Madi co thé sdng déu ton tai trong moi trudng va lién hé mat thiét véi
moi truong d6. Hién tuong co thé 14y mot sb chat tir méi truong kién tao
nén sinh cht ctia minh va thai ra ngoai nhitng chét cin ba duge goi la sy
trao d6i chat.

Su trao d6i chat ¢ giGi vo sinh khac véi giéi hiru sinh. O gidi vo
sinh, trao doi chat 1am cho cac chét hitu co va vo co bi phan huy. Vi du, d4
voi (canxi carbonate) bi x61 mon vi HyCO3 c6 trong nude tac dung voi da
voi thanh canxi bicarbonate, m& bi 6i hoa thanh mét s chat khac 1a do tac
dung véi oxy.

O thé gioi sinh vat, mdi co thé song ludn ludn trao ddi chat véi moi
truong, 1y thirc dn vao chuyén hoa thanh cac chat st dung cho co thé va
thai ra ngoai cac chit cin ba. Qua trinh d6 duogc thyc hién 1a do cac bién
ddi hoa hoc lién tuc xdy ra trong co thé. Toan b cac bién ddi hoa hoc do
duoc goi 1a sy trao ddi chat.

Qué trinh trao d6i chat gdm nhiéu khau chuyén hoa trung gian. Mdi
chuyén hoa 13 mot mat xich ctia mot trong hai qua trinh co ban: dong hoa
va di hoa.

DPodng hoa va di hoa 1a hai qua trinh ddi 1ap, nhung lai théng nhat vai
nhau trong mot co thé: ching xay ra dong thoi va lién quan mat thiét véi
nhau. Céc chat duoc téng hop nén trong qué trinh dong hoa 1a nguyén liéu
cho qua trinh di hoa (vi du gluxit 1a san pham ciia qua trinh quang hop, 1a
nguyén liéu cho qua trinh ho hap) Nang luong giai phong ra trong qua
trinh di hoa dugc sir dung mot phan cho qua trinh tong hop.

1.2. Nang lwgng sinh hoc

Hé thdng sdng can ning luong dé chuyén dong, 16n 1én, tong hop
cac phan tir sinh hoc va van chuyén ion, phén tir qua mang.

Céc co thé lay ning luong tr moi truong song va st dung nang
luong d6 dé thyc hién cac qua trinh sdng c6 hiéu qua.

Dé nghién ctru ning luong sinh hoc doi hoi phai c6 hiéu biét vé
nhiét dong hoc, mot s dinh luat, nguyén 1y mo ta ngudn, trao doi nhiét,
ning lugng va vat chat trong hé thong nghién ctru.



Nhi¢t dong hoc cho ching ta xac dinh qua trinh hoé hoc va phan tng
c6 thé ty xay ra hay khong.

Maic du nhi¢t dong hoc 1a khai niém phuc tap, nhung n6 dua trén ba
dinh luat twong ddi don gian va dé& hiéu.

Mot vai nguyén ly cua nhiét dong hoc co ban dugc dua ra trong
chuong nay bao gébm phan tich nguén nhiét, san sinh entropy, ham nang
luong tu do va moi li€n quan gitta entropy va thong tin.

Chuong nay ciing dé& cip dén ATP va nhimg hop chit cao ning
khéac.

Khdi niém vé nhiét dong hoc co ban

Bit ky su quan tAm nao cua nhiét dong hoc ciing phai phan biét gitta
hé théng va moi truong.

Hé thong 1a mot phan ctia vii try ma chiing ta quan tam, trong khi d6
moi truong la gom tat ca nhimg gi con lai. C6 ba trang thai co ban: h¢
thong co lap, hé théng dong va hé théng mé.

Heé thong co 1ap: Khong c6 su trao ddi chat va nang luong véi moi
truong.

Hé théng dong: Co trao d6i ning lugng, nhung khong co trao dbi
chat v6i moi truong.

Heé thong mo: C6 trao doi chat va nang luong voi moi truong.

Co thé séng 13 hé thong mé dién hinh c6 trao doi chat (dinh dudng
va san pham thai ra) va nang lugng (nhiét tir trao ddi chat) voi méi trudng.

Dinh ludt 1: Nhiét, cong va cac dang nang luwong khdc

Trude day trong su phat trién ctia nhiét dong hoc ngudi ta cho rang
nhiét do c6 thé bién d6i thanh nhirng dang ning lwong khac va tit ca cac
dang ndng luong mot cach co ban co thé bién ddi thanh mot sd dang khéc.

Dinh luat 1 néi rang: tong ning luong ciia mot hé thdng co lap la
khong thay doi.

Céc nha nhiét dong hoc dd mo phong thanh mot ham toan hoc dé
nghién ctru su bién d6i nhiét va sir dung cong trong nhirng hé théng nhiét
dong hoc. Ham nay duoc goi 1a nang lugng ndi nang, thuong ky hiéu 1a E
hoac U. Nang luong nay chi phu thudc vao trang thai hién tai cia mdt hé
thong va vi vay dugc coi 1a ham trang thai. Nang luong ndi nang khong
phu thudc vao hé théng xay ra nhu thé nao va vi vay khong phu thudc vao
duong hudng. Noi mot cach khac 1a ching ta c6 thé thay doi hé thong
bang bat cir con dudng nao va cho dén khi nao hé thng tré vé trang thai
ban dau, ning luong ndi ning s& khong thay doi.

Ning luong nodi ning, E cua hé théng co thé thay doi néu ngudn
nang lugng vao hoac ra khoi hé théng ¢ dang nhiét hodc cong cho qua



trinh nao bién d6i mot trang thai nay (1) sang mot trang thai khac (2) thay
d6i nang luong ndi nang la:

AE=E;-E;=q+w (1.1)

q 13 lwong nhiét duoc hé théng hip thu tir méi trudng

w la cong thyuc hién trén hé théng do moéi truong

Cong co hoc duoc dinh nghia 14 su chuyén dong tir chd nay dén chd
khéc, gy ra do st dung lyc. Ca hai phai x4y ra cong méi dugce thyuc hién.

Vi du: Mot tau ché khach dd chuia day khach nhung khéng di
chuyén, theo dinh nghia nhié¢t dong hoc cong khong dugce thuc hién.

Trong hé théng hod sinh hoc va hoa hoc coéng thudng lién quan voi
ap suat va thé tich cta hé théng. Cong co hoc duoc xac dinh w = -PAV

Trong do P 1a 4p suét, AV la su thay ddi thé tich, AV = V,-V;

Cong co thé duoc thuc hién & nhiéu dang: co hoc, dién, tir va hod hoc.
AE, g, w phai c6 cung don vi: calorie (cal) va kilocalorie (kcal) dugc st
dung theo truyén thong, nhung theo don vi SI: Joule dwgc dé nghi nén
dung.

Enthalpy: Ham c6 nhiéu tién loi cho hé théng sinh hoc

Néu dinh nghia cong duoc gidi han boi cong co hoc, trong truong
hop nay AE chi 14 thay d6i nhiét ¢ thé tich khong do6i. Vi vay néu V khong
déi, cong khong dugc thuc hién. AE = q. Vi vay AE 1a mdt dinh lugng rat
tién loi trong qua trinh thé tich khong thay doi. AE khong can thiét bang
bién d6i nhiét. Vi 1y do nay cac nha hoa sinh hoc, hoa hoc da xac dinh mot
ham ddc biét phu hop cho qua trinh 4p suit khong d6i. No duoc goi 1a
enthalpy, H dugc dinh nghia: H=E + PV (1.2)

Néu ap suat khong thay ddi ching ta co:

AH=AE +PAV =q+w + PAV =q - PAV + PAV =q (1.3)

RO rang AH twong duong vé6i bién doi nhiét trong qua trinh ap suat
khong dbi.

Vi céc phan tung hod sinh thudng xdy ra trong thé 1ong hodc rin hon
1a thé khi nén thay doi thé tich 1a nho va enthalpy va ning luong ndi ning
thuong 1a nhu nhau.

Dé thuan lgi khi so sanh cac chi s6 nhiét dong hoc ciia cac phan tng
khac nhau thi nguoi ta xac dinh & diéu kién tiéu chuan. Mot dung dich
hoa tan & trang thai tidu chuan, thuong sir dung don vi don gian 13 nong
do 1M. Enthalpy, nang lugng ndi nang va nhitng dinh luong nhiét dong
hoc khac thuong dua ra hoac xac dinh cho nhiing diéu kién tiéu chuan va
duge ky hiéu 1a AHC, AEC...

Enthalpy thay d6i ¢ cac qua trinh hoa sinh c6 thé duge xac dinh
bé‘mg viéc do nhiét do h?ip thu (hoac toa ra) béng mot calorimeter.



Mit khac cho bat ky qué trinh ndo A S B & trang thai can bang, su
thay doi enthalpy & trang thai ti€u chuan dugc xac dinh tir sy phu thude
vao nhiét d§ va hé so can bang:

d (In Keg)
ZXFF): ---------------- (1.4)
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Hinh 1.1 Su thay d6i enthapy, AHC ciia 1 phan ng dwoc xac dinh d
dbc ciia so' dd RInKeq ngwoc v6i 1/T. Dé minh hoa phwong phap nay nhirng
gia tri hai bén ciia 327K (54,5°C) dwoc néu ra. S6 liéu dwoc sir dung dé tinh
AH’ & 54,5°C.

O déy R 13 hing s6 khi = 8.314 J/mol K

Vi du: trong sy bién tinh nhiét cta protein chymotripsinogen (qué
trinh thuan nghich).

Trang thai nguyén thuy (N) S Trang thai bién tinh (D)

K =[DI/IN] =~ , ,

John F. Brandts do hang so can bang cho sy bién tinh cia mdt so
protein & mot sb gia tri pH va nhiét do khac nhau (bang 1.1).

Gia trj AH® ¢6 v nghia gi ddi v6i bién tinh cua protein? Gia tri
dwong cua AH® biéu didn sy bé giy lién két hydro ciing nhu giai phong



nhirg nhom wa nudc tir bén trong phan tir protein ban dau trong qda trinh
bien tinh, nhu vay s€ nang nang lugng cua dung dich protein.

Bang 1.1 Cac chi s6 nhiét dong hoc cho sy bién tinh protein

Protein AH° AS° AG° AG,
(va diéu kién) ki/mol | ki/mol.K | kJ/mol | kd/mol.K
Chymotrypsinogen 164 0,440 31 10,9
(pH 3; 25°C)
b- Lactoglobulin (5 M -88 -0,300 2,5 9,0
urea; pH 3; 25°C)
Myoglobin (pH 9; 180 0,400 57 59
25°C)
Ribonuclease (pH 2,5; 240 0,780 3,8 8,4
30°C)

Dinh ludt thir hai va entropy:

Dinh luat tht hai cua nhiét dong hoc dugc mo ta va thé hién trong
nhiéu cach bao gdm nhiing diém sau:

He¢ thong c6 xu hudng tién tir trang thai trat ty sang trang thai khong
trat ty (tang entropy).

Entropy ctia hé thong + moi truong 14 khong doi boi qua trinh thuan
nghich. Entropy ctia hé thong + méi trudng ting do qua trinh khong thuan
nghich.

Tat ca cic qua trinh xay ra trong ty nhién hudng t6i trang thai can
bang, d6 1a trang thai ning lwong nho nhét.

Mot s6 diém cua dinh luat 2 din dén khai niém entropy, d6 1a thude
do su mét trat tu cua hé théng, trong do trang thai mat trat tu 1a trang thai
c6 entropy cao.

Entropy c6 thé dugc xac dinh theo mot vai cach. Néu W 1a sé cach
dé sip xép thanh phan ctia mot hé théng ma khong thay dbi nang luong
ndi ndng hoac enthalpy (d6 la so lwong cua trang thai kinh hién vi dugc
dwa ra ¢ nhiét do, 4nh sang va tong vat chét). Entropy dugc tinh:

S=kinWw (1.5)

k 14 hing s6 Boltzmann = 1,38.10%% J/K

Dinh nghia nay tién lgi cho tinh toan thong ké, nhung dang phd bién
hon lién quan entropy dén sy bién d6i nhiét trong mot qua trinh 1a:

aQ (1.6)

dsthuan nghich = T



dSthuan nehich 12 thay do6i entropy cua h¢ théng trong mot qua trinh
thuan nghich,
g la nhiét @6 duogc bien doi, T 1a nhiét d6 ¢ do su bién doi nhiét xay
ra.

Dinh luat 3: Tai sa0”0 tuyét d6i” quan trong nhu vay?

Dinh luat 3 cia nhiét dong hoc noi rang: entropy cua bét ky chit nao
hoan toan co trat ty, tinh thé phai tién dén 0. O nhiét d6 tién dén 0 K va T=
0 K entropy chinh xac = 0. Dya trén diéu ndy c6 kha ning thiét 1ap mot hé
thdng ty 1& entropy tuyét d6i, s6 luong

¢
S = Cp [dinT (1.7)
0

Cp: kha nang bién d6i nhiét & ap suat khong doi. Kha nang nhiét ctia
mot chat 13 tong s6 nhiét ciia IM c6 thé duy trit khi nhiét do cua chat d6
duoc nang 1én 1 do. bPdi vai qua trinh ap suét khong ddi né duge mod ta
bang toan hoc

_ dH
P

Néu kha ning nhiét c6 thé dugc tinh & tat ca nhiét do gitta 0 K va
nhiét do nao do, entropy tuyét d6i duge tinh d6i voi qua trinh sinh hoc
thay ddi entropy c6 nhiéu tién loi hon entropy tuyét dbi. Thay d6i entropy
cho mét qua trinh c6 thé dugc tinh néu thay doi enthalpy va niang luong tu
do da biét.

(1.8)

Ning lwong tw do: Mjt gid thuyét nhung la cong cu tién lgi

Mot cau hoi quan trong dbi v6i nha hoa hoc, dic biét ddi voi nha
hoa sinh hoc la: Phan (mg s€ xay ra theo hudng tir phai sang trai? Gibbs,
moét trong nhiing nguoi xay dung nén nhiét dong hoc nhén thay cau tra 10
cho cdu hoi ndy nam trong sy so sanh thay d6i enthalpy va thay doi
entropy & mét nhi¢t d§ nao do, nang lugng tu do Gibbs dugc dinh nghia
nhu sau:

G =H-TS (1.9)

Cho bat ky qua trinh A 5 B ¢ nhiét do va ap suét khong doi.

Su thay doi nang luong ty do dugc tinh:

AG = AH-TAS (1.10)

Néu AG gan = 0 qua trinh & can bang, khong di theo hudng thuan
hodc ngugc lai khi AG=0

AS = AH/T va thay ddi enthalpy va entropy la c4n bang chinh xac.
Bit ky qua trinh véi AG khac 0 thyc hién ty dong dén trang thai cudi cung



¢6 nang luong tu do thip. Néu AG 4m thi qua trinh xay ra theo hudng tir
trai sang phai.

Néu AG > 0 phan ung xay ra theo huéng nguoc lai (ky hiéu va gia
tri cia AG cho phép xéac dinh qua trinh s& xay ra nhanh nhu thé nao). Néu
quéa trinh c6 AG am thi qué trinh tu xay ra, néu AG duong thi qua trinh
khong tu xay ra (hay tu xay ra theo chiéu nghich).

Thay doi ning lwong tw do tiéu chudn

Thay do6i nang luong tr do AG cho bat ky phan ung nao phu thudc
vao chat tham gia phan ng va san pham phan (mg va cting bi anh huong
boi diéu kién phan g ké ca nhiét do, ap suat va pH va ndng do cia chat
phan tng va san pham.

Néu thay dbi ning luong tu do cho mét phan mg 1a nhay cam véi
diéu kién hoa tan, diéu gi dic biét co ¥ nghia cho sy thay dbi ning lugng
tw do & trang thai tiéu chuan. Dé tra 10i cho cau héi nay xem xét mot phan
{ig gitra hai chat A va B d¢ tao nén san pham C va D

A+B—>C+D (1.11)

Thay d6i ning luong ty do cho ndng do khong & trang thai tidu

chuan 13
[C]x[D]
AG = AG? +RT|n[A] x[B] (1.12)

[C]1x[D]
[A]x[B] = Ke

O trang thai c4n bang AG =0
Ching ta co

AG’ =-RTInKg (1.13)
hoic logarit co s6 10

AG® =-23RT/log 10 Keq (1.14)

N6 duoc bién dbi Keg =10 "AGI23RT (1 .15)

Trong bét ctr dang nao moi lién hé cho phép xac dinh thay doi nang
luong tu do tiéu chudn cho bt ky qua trinh nao néu hang sd can bang
dugc biét.

Quan trong hon, diéu d6 noi rang can béng thiét 1ap cho mot phan
ung trong dung dich 12 mot ham cua su thay ddi ning 1uong tu do ti€u
chuén cho qué trinh, nghia la AG’ 1a cach viét khac ciia hang sb can bang.



Vi du héng s6 can béng xac dinh boi Brandts & mot sd nhiét do véi
su bién tinh cua chymotrypsinogen c6 thé dugc dung dé tinh sy thay ddi
nang luong tu do cho qué trinh bién tinh. Vi du hé sb can bang & 54,5°C 1a
0,27, nhu vay

AG® =- (8,314 J/mol. K (327,5K) In (0,27)

AG® = - (2,72 kJ/mol . In (0,27)

AG® = 3,56 kJ/mol

Ky hiéu duong cua AG® nghia 1a qua trinh bién tinh khong wu thé.
Dang gap la dang bén cua protein & 54,50C. Mat khéc d6 16n tuong ddi
nho ciia AG® nghia 1a dang gap chiém wu thé nho.

AG, kj/mol
S

o & A N O N KA O ®

KN
o
II---- L 1 1 rrrfitrrri|
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Hinh 1.2 Sw phu thudc ciia AG° vao nhiét nhiét d§ trong qua trinh
bién tinh ciia chymotrypsinogen

Hinh 1.2 chi sy phu thudc cua AG® vao nhiét do bién tinh & pH=3.

Tinh ca AH® va AG® cua su bién tinh chymotrypsin, c6 thé tinh AS°
st dung phuong trinh (3.10).
o _ (AG°—AH")

T

0 54,5°C (327,5 K)
AS® = - (3560 - 533,000 J/mol) / 327,5 K
AS° = 1,620/mol.K

AS (1.16)

Hinh 1.3 biéu dién su phu thudc cua AS° vao nhiét d6 bién tinh cua
chymotrypsin & pH = 3. Gia tri duong AS° chi ring dung dich protein da
tro nén khong trat ty khi protein bi bién tinh. So sanh gia tri 1,62 kJ/mol.K
voi %ié tri AS? & bang 1.1 chi ra rang gi tri hién tai cho chymotrypsin &
54,5°C 1a hoan toan l6n. Y nghia vat 1y cta chi so nhiét dong hoc cho su
bién tinh ctia chymotrypsin s& r& hon trong phan sau.

Ynghfa vat Iy cua dac tinh nhiét dong hoc

Nhiing chi s6 nhiét dong hoc cho ta biét nhitng hién tuong sinh hoa
gi? Cach tot nhat dé tra 10i cu hoi nay 1a mot chi s riéng 1& (vi du AH
hodc AG ) khong c¢6 nhiéu y nghia. Mot gia tri dwong AH? cho su bién tinh
clia mot protein c6 thé phan anh hodc 1a su giy cac lién két hydro trong
protein hodc sy xudt hién cic nhom ua nude ra bén ngoai. Tuy vay sy so
sanh mot s chi tiéu nhiét dong hoc c6 thé cung cap nhimng hiéu biét bén
trong c¢6 ¥ nghia vé mot qua trinh.

2,4
2,3
2,2
2,1
2,0
1,9
1,8
1,7
1,6
15 1
1,4

AG, Kkj/mol-K

52 54 56 58 60
Nhiét d6 °C 9



Hinh 1.3 Sy phu thudc ciia AS° vao nhiét dd trong qua trinh bién tinh caa
chymotrypsinogen

Anh hudng ciia nong dé dén thay déi nang lwong tir do thuc té

Phuong trinh (3.12) chi ra rang thay doi nang luong tu do dbi véi
mot phan tng rat khac nhau so véi gia tri ¢ trang thai tiéu chuan néu ndng
d6 cua chat phan (mg va san pham khac v6i ndng d6 hoat dong (IM cho
dung dich).

Xem xét sy thuy phan ctua phosphocreatine:

Phosphocreatine + H,O — Creatine + Pi

Phan tng ndy tod nhiét rat manh va AG® & 37°C 1a -42,8 kd/mol

Nong d6 sinh 1y ctia phosphocreatine, creatine va Pi thudng 12 gitra 1
mM va 10 mM.

Cho rang ndng d6 1 mM va sir dung phuong trinh (3.12) AG cho
thuy phan phosphocreatine la

AG =- 42,8 KI/M + (8.3141/M) (310 K) In [200H10.001]
[0,001]

AG =-60,5ki/M q .
O 37°C sy khéc nhau gitra trang thai tiéu chuan va nong d6 1 mM
cho mot phan g nhu vay 1a khoang -17,7 kJ/mol

Tam quan trong ciia cdc qud trinh két hop trong co thé song

Nhiéu phan tng can thiét dé giir t& bao va co thé chdng lai thé nhiét
dong hoc, do 1a theo huéng AG duong.

Trong d6 co sy tong hop ATP va nhting phan tir cao nang khac va
tao nén gradient ion trong tit ca t& bao dong vét c6 vii. Nhitng qua trinh
nay duogc thuc hién theo hudng bt budc nhiét dong hoc.
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Bang su két hop véi cac qua trinh c6 kha ning tu xay ra nhiéu qua
trinh gén lién voi nhau dugce dé cap ¢ phan sau ciia chuong nay. Chung rat
quan trong trong trao ddi chét trung gian, phosphoryl hoa oxy hoé va van
chuyén qua mang.

Chuing ta c6 thé doan nhitng cip phan tng két hop s& xay ra ty dong
bang su thay ddi tong ning luong ty do cho mdi phan tmg. Vi du, xem xét
phan ung tr quéd trinh dudong phan lién quan dén su bién doi
phosphoenolpyruvic acid d&én pyruvat. Sy thuy phan PEP giai phong ning
lwong va duoc str dung dé phosphoryl hoa ADP thanh ATP, mot qua trinh
ma vé mat nang lugng khong ti xay ra.

1.2.1 Pic tinh ning lwong ciia sy trao doi chat

Ning lugng cta cic qua trinh trao ddi chét (ndng lugng sinh hoc)
khac v6i nang lugng dugc thuc hién trong ban chat khong séng ¢ ba dic
diém sau day:

Dic tinh thir nhat 12 sy chuyén hoa nang lugng thanh cong va thanh
nhitng dang khac ma khong kém theo sy chuyén hoa so bo nang luong nay
thanh nhiét nang. Xuat phat tir nguyén tic nay ching ta cin xem hé thong
sdng nhu 1a mot dong co hoa dong hoc chtr khong phai 1a dong co nhiét.

bic tinh thir hai la viéc giai phong nang luong trong cac qua trinh
oxy hoa sinh hoc sinh ra tur tir, ting phan mot, trong mot chudi dai cac qua
trinh ké tiép nhau cho dén khi nao tat ca cac nguyén tir hydro va cacbon
déu bién thanh cac san pham cubi cung 1a CO, va H,0. Vi du sy oxy hoa
mot phan tir gam dudng giai phong ra 686 kcal. Néu ning lugng nay duoc
giai phong ra ciing mot lac thi s& gay tiéng nd va hé thong sdng khong thé
st dung toan bd ning lugng trong mot khoang thoi gian ngan nhu vay.

11
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Giai doan 1: . ; L
Bé gay cac dai phan tir Protein Polysaccharide Lipid
thanh cac don phan tir 1 l —
Aminoacid Puong don Glycerin va
acid béo
L
— A [ Glucose]
Giai doan 2: CYTOS0L 2
Phan gidi cac don phan i thanh P et gl
Acetyl CoA, tao ra ATP va NADH &S
& mirc dO nhat dinh
& mtrc do nhat din J@I
l—— i “
Acetyl CoA J
—_— AL =
/;hu trinh
Mang l\citric acid
tythé =t | | /
Tl =
Giai doan 3:
Oxy hoa hoan toan Acetyl CoA —
thanh H,0 va COg, gidi phéng —
mot lwgng 1én NADH va ATP & = | NAL
ty thé
o5 OO~
, ¥ m-
Mang te B g
bao sinh
vat nhan E 5
chuén \EHD \ H ) Eu

Hinh 1.4 Tién trinh gidi phéng ning lwgng hoa hoc trong su trao ddi chit
duwge chia lam 3 giai doan

Ddc tinh thtr ba 1a nang lugng hoa hoc dugc gidi phong ra khi phan
gii glucid, lipid va nhiing hop chét cao phan tir khac déu c6 thé dugc tich
luy trong nhitng hop chét tich trit nang lugng dac thu, dugc goi 1a hop chét
cao nang.

Tién trinh cua viéc giai phong ning luong hoa hoc co ban duoc chia
lam 3 giai doan (hinh 1.4):

Giai doan thtr nhat cac hop chit cao phan tir (tinh bot, glycogen,
proteine, lipid...) bi thuy phan thanh cic chat c6 phan tor bé
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(monosaccharide, amino acid, axit béo, glycerine...). Nang lugng giai
phong ra trong giai doan nay khong dang ké, chi bang gan 1% du trit ning
luong tu do cua cac chit ndy dugc giai phong ra dudi dang nhiét.

Giai doan thur hai 1a qua trinh dudng phan, oxy hoda cac axit béo va
cac amino acid. Nang luong gidi phong ra trong giai doan nay gan bang
1/3 ning luong tu do dy trit trong cac chit d6. San phdm chinh cua giai
doan nay la acetyl-CoA, oc-xetoglutaric acid va oxaloaxetic acid.

Giai doan thtr ba 1a oxy hoa tiép tuc cac chét trén trong chu trinh
Krebs. Khoang 2/3 nang luong dugc giai phong ra ¢ giai doan nay.

1.2.2 Cic hop chit cao ning

Nhiing hop chit cao nang: Tat ca sy séng trén trai dat phu thuge vao
nang luong mét troi, trong nhitng dang song c6 mot hé thong thir bac vé
nang lugng. Mot sd tiép nhan ning luong mit troi truc tiép, mot sd khac
nhan ning luong tir nhdém trén trong nhitng qua trinh tiép theo.

Nhiing sinh vat hip thu nang lugng anh sang tryc tiép duge goi 1a co
thé tu dudng. Nhiing co thé ndy du trir ning lwong mit troi trong cac phan
tor hitu co khac nhau. Nhiing sinh vat st dung nhiing phan tor do, giai
phong nang luong dy trit trong mot loat cac phan ing oxy hoa khtr dugc
goi 1a sinh vat ho4 dudng.

Mic du khac nhau ca hai loai déu c6 co ché chung vé tai sinh mot
dang nang luong hod hoc, niang lugng c6 thé duge giai phong trong nhimng
phan g toa nhiét dé thyc hién cac qua trinh séng da dang (can ning
luong).

Mot nhom nhé cac phan tir 13 chat trung gian chuyén ning lugng tir
cac phan tng giai phong nang lugng dén céc phan tmg can nang luong clia
co thé. Nhitng phan tor nay 1a coenzyme dang khir, nhimg hop chat
phosphate dugc goi la cao nang néu chung giai phong ra nang lugng tu do
c6 gid tri 4m 16n khi thuy phan (AG % ¢6 gia tri m 16n hon -25 kJ/M).

O bang 1.2 sau ddy 1a danh sach nhiing hop chat cao ning quan
trong nhat, nhitng phan tir nhu phosphoric anhydric (ATP, ADP), enol
phosphate (PEP), acyl phosphate (acetyl phosphate), guanidinophosphate
(creatine phosphate). Ca nhiing hop chat thioeste, nhu acetyl CoA khong
chtra phospho nhung giai phdng mot nang luong tu do 16n khi thuy phan.

13



Bang 1.2 Niing hrgng tu do gidi phéng khi thity phan mot sé chit cao ning

Cac chat AG® (kJ/mol) Céng tirc ciu tao
“Ehgp =iy
Phosphoenolpyruvat (Pyruvate + P;) -62,2 CH,=:I:—cm

4]

H,

3',5’-Cyclic adenosin monophosphate -50,5
(5-AMP)
1,3-Bisphosphoglycerate -49,6
(3-phosphoglycerate + P;)
:Hy
Creatine phosphate -43,3 —’a,r—xucr!;cu,col:r
(creatine + Py) .JLH!
k4
Acetyl phosphate (acetate + Pj) -43,3 cH _J:l_ orol
Adenosine-5’ triphosphate -35,7
(ADP + P)
o=
_D—II O—II‘
L
Adenosine-5’ triphosphate -30,5

(ADP + P;) (ndng d6 Mg"™" qué cao)

Adenosine-5’ diphosphate -35,7
(AMP + P)) I
Lul]

0OH OH



Cac chét phosphate AG® (kJ/mol) Cong tirc cu tao
nang lwong thap hon

WOCH; ¢ O
Glucose-1-P (glucose+ Pj) -21,0 ’W’“r“_ po.-

OH H

Fructose-1-P (fructose+ P;) -16,0 HOCH, o OH

-II HC»
H :_? CiH = == P 0
OH H
O — 00— O,
H 2 H
Glucose-6-P (glucose+ Pj) -13,9 K w
HI» OH
H UH
C*H
Glycerol-3-P (glycerol+ Py) -9,2 o — Ot~ — 0N
NH,
" M.
Adenosine-5' monophosphate -9,2 N
(adenosin + P)) I I P
[y , H H al

OH OH

Téng sb nang lugng chinh xac giai phong ra khi thuy phan phu thudc vao
ndng do, pH, nhiét do... nhung gia tri AG  khi thuy phan nhing hop chét
nay c6 gia tri duong 16n hon dang ké so vi nhing chat trao doi khac.

Chuing c6 hai dic diém quan trong:

Nhimg  chat phosphate cao ndng (high- energy phosphate
Compounds) khong phai la chat dy trix nang luong lau dai, ching la nhiing
chat chuyen tiép nang lugng duy trit, 1a chit mang nang luong tur diém nay
sang diém khac, tr mot hé thong nay dén mot hé thdng khac.

Ning luong hoat hoa dugc cung cap dang ké tir ATP khi thuy phan
nhom y-phosphat.

Nang lugng dé lam giy lién két O-P, thudng 1a 200-400 kJ/M, 16n
hon déng ké so v6i 30,5 kJ/M khi thuy phan ATP.

Cac nha hoa sinh hoc quan tam nhiéu dén niang luong giai phong
thuc te.

Vai tro trung tam cua ATP trong nang lwong sinh hoc

ATP chira hai pyrophosphoryl (hinh 1.4). Nhitng phan tir ¢6 lién két
anhydric, ADP, GTP, GDP va cac nucleoside triphosphate khéc,
nucleotide-dudng nhu UDP-glucose va pyrophosphate v6 co thé hién ning
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luong tu do AG” 16n khi thuy phén. Nguyén nhéan hoa hoc cua gia tri AGY
am 16n 1a do su khong bén ving cua chét phan ing do sy cang lién két gay
ra boi sy day tinh dién. Su ben vimg cua san pham phan tmg do sy ion
hoa, sy cong huong va nhiing yéu tb entropy gy ra do thuy phan va su ion
hoa tiép theo.

Miac du PEP, cyclic AMP, 13 DPG phosphocreatine,
acetylphosphate va pyrophosphate déu co gia tri AG” 16n hon, nhung ATP
13 duy nhét dinh vi gilta cac chat phosphate cao nang, (ATP dugc tong hop
khi phan giai cac chat hiru co) va cac chat nhan ning luong (khi cac chat
nay dugc phosphoryl hoa dé tham gia cac phan ung tiép theo trong trao
d6i chat). Noi mot cach khac ATP 1a mat xich néi lién hai qua trinh nguoc
nhau, la déng hoa va di hoa.

Viéc hinh thanh tit ca cac hop chét cao ning khéc cling xay ra do sy
tiéu phi nang lugng von tich luy trong ATP.

ADP c¢6 thé nhan ca phosphate va ning luong tir cac phosphate cao
nang.

ATP cho ca goc phosphate va ning lugng dbi v6i cic phan tir co

nang luong thip. Nhu vay ATP ¢6 vai tro du trit ning lugng ciing nhu tiéu
hao nang lugng.
Xét vé co ché bién d6i va chuyén hoa ning lwong trong sy phan giai ATP
va cac hop chit cao ning tuong tw ATP ta thiy ning lugng can thiét dé
thuc hién phan ung hod hoc dugc giai phong ra & mot diém, c6 thé duoc
chuyén dén mot diém khac, ¢ day nang lugng dugc s dung mot cach trye
tiép. Didu nay c6 nghia la trong co thé sdng khong nhat thiét phai tiép xuc
v6i nhau bang cach va cham (ddc trung cho ngoai co thé sdng) giita cac
phan tir cho va nhén ning luong.
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Adenosine

AMP |
ADP |
ATP
NH4
Lienket NF N
Phosphoric anhydride '~>
— " L\“N N
O 0 O
I | I
O—P—0O0—FP—0O—F—0—CHyg
| | | 0
o o -
OH OH

ATP
(adenosin-5'-triphosphate)

Hinh 1.5 Chudi ba goc phosphat cia ATP chira 2 lién két pyrophosphat, ca
hai lién két nay gidi phong nhiéu niang lwgng khi thuy phéan

Cau hoi 1. Néang luong sinh hoc?
2. Cac duong huong tong hop ATP trong thyc vat ?
3. Cac dang hop chat cao nang, cho vi du?
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Chwong 2
Amino acid - Pon vi cau tao Protein

I. Thanh phén tinh chit 1y- hoa ciia amino acid

1.1. Thanh phan va cdu tao ciia amino acid

Protein 13 polymer cia cic amio acid ndi voi nhau bang cac lién két
cong hoa tri 1a lién két peptide. Protein co6 thé bi thuy phan tao thanh cac
amino acid ty do bang nhiéu phuong phap khac nhau. Ngudi ta da Xac
dinh protein dugc cau truc tir 20 loai amino acid khac nhau.

Amino acid 1a chit hitu co ma phan tir chira it nhit mot nhom
carboxyl (COOH) va it nhat mdt nhom amino (NHjy), trir prolin chi cé
nhom NH (thuc chat 1a mdt acid imin). Trong phan tir amino acid déu co
cac nhém COOH va NH; gan véi carbon ¢ vi tri o. Hau hét cdc amino
acid thu nhan dugc khi thuy phan protein déu ¢ dang L-o amino acid. Nhu
vay céac protein chi khiac nhau & mach nhénh, hay con goi 1a chudi bén
(thuong duogc ky hi¢u: R).

co0-
H,N— I —H
R

Hinh: 2.1 Cong thitc cAu tao chung ciia cac amino acid

1.2. Phan logi amino acid
1.2.1. Céc quan diém vé phan loai amino acid.

Hién nay c6 nhleu nguoi phan loai amino acid theo nhiéu kiéu khac
nhau, moi kleu sap xép déu co y nghia va muyc dich riéng. Tuy nhién, ho
déu dya trén ciu tao hoa hoc hodc mot s tinh chat cua gbe R. Vi du: ¢6
ngudi chia cac amino acid thanh 2 nhém chinh 13 nhém mach thang va
nhom mach vong. Trong nhém mach thang lai tuy theo sy c6 mit cua sb
nhém carboxyl hay s6 nhém amino ma chia ra thanh cac nhom nhd, nhom
amino acid trung tinh (chra mot nhém COOH va mot nhém NH3); nhom
amino acid ¢6 tinh kiém (chtra mot nhém COOH va hai nhoém NHy); nhém
amino acid co tinh acid (chira hai nhom COOH va mdt nhém NHy). Trong
nhom mach vong lai chia ra thanh nhom dong vong hay di vong v.v... Co
ngudi lai dwa vao tinh phan cuc cua gbc R chia cac amino acid thanh 4
nhom: nhom khong phéan cuc hodc ky nude, nhom phan cyc nhung khong
tich dién, nhom tich dién duong va nhom tich dién am.
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O day xin duogc gidi thiéu cach phan loai cac amino acid mot cach
chung nhat. Theo cach nay dua vao goc R cac amino acid duoc chia lam 5
nhom:

Nhém 1. Gom 7 amino acid c6 R khong phan cuc, ky nude, do 1a:
glycine, alanine, proline, valine, leucine, isoleucine va methionine.

COO~ COO~ cCOO~ COO~
+ | —+ | | /H + |
LN—C—H  H;N—C—H N /C\ H:.N—C—H
| H,.N~ "CH, I
CH, Ll cu
e — cH, CH,
Glycine Alanine Proline Valine
COO~ (EOO* COO~
H31¢I—<|J—H HSKI—(lJ—H Hsﬁ—(lj—H
(l“JHz H_Cl_CH3 (|3H2
H
/C\ (llH2 (|3H2
CH3 CH3 CHg |S
CH;
Leucine Isoleucine Methionine
Hinh: 2.2 Cong thitc cAu tao cic amino acid nhém I

Nhém II Gom 3 amino acid c6 géc R chtra nhan thom, d6 Ia
phenylalanine, tyrosine va tryptophan.

COoO~ (|}OO* COO~
Hsﬁ—(lj—H Hgﬁ—(lj—H Hgﬁ—(lj —H

CH, CH, (le2

C=C\H
NH
OH
Phenylalanine Tyrosine Tryptophan
Hinh: 2.3 Cong thire cAu tao cac amino acid nhém II
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Nhom 11 GOm 5 amino acid ¢ géc R phan cuc, khong tich dién, do
la serine, threonine, cysteine, aspargine va glutamine.

CO0~ CO0~ CO0~
Hsﬂr—(lj—H Hgﬁr—lc—H HJI—('J—H
(|3H20H H—G—OH (|3H2
&, b
Serine Threonine Cysteine
o0~ o0~
H,N—C—H  H;N—C—H
o, i,

/C\ ?Hz

Asparagine Glutamine

Hinh: 2.4 Cong thite cAu tao cic amino acid nhém III

Nhom IV. Gom 3 amino acid ¢6 R tich dién duong, d6 l1a lysine,
histidine va arginine.

(llOO_ COO~ (|)OO_
mﬁ—?—ﬂ mﬁ—?—ﬂ mﬁ—?—ﬂ
CH2 Clle CH2
CH, CH, C—NH
| | || H
CH, CH, 4
| C—N
CH, wﬂ H
*NH, ?=ﬁH2
NH,
Lysine Arginine Histidine
Hinh: 2.5 Cong thirc cu tao cac amino acid nhém IV
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Nhém V. Gom 2 amino acid c6 gbe R tich dién am, d6 1a aspartate
va glutamate.

COO~ COO~
H,.N—C—H H31{T—C|J—H
o, b,
(|1007 (|3H2
C|3007
Aspartate Glutamate
Hinh: 2.6 Cong thirc ciu tao cac amino acid nhém V

1.2.2. Cac amino aicd thuong gap.

Cac amino acid thuong gdp la nhing amino acid thuong c6 mat
trong thanh phan cia céc loai protein. Chiing c6 khoang 20 loai va dugc
thu nhan khi thuy phan protein. Cac loai amino acid nay c6 tén goi, khoi
luong phan tir va ky hiéu dugc trinh bay trén bang 2.1.

1.2.3. Cac aminno acid khong thay thé, hay can thiét.

Céc amino acid duogc hinh thanh bang nhiéu con duong khac nhau.
Nhu di biét, trong phén tir protein co khoang 20 loai amino acid, tuy nhién
trong co thé ngudi va dong vat khong tong hop dugc tat ca cac loai d6 ma
phai dua tr ngoai vao qua thirc an. Nhirng amino acid phai dua tir ngoai
Vvao d6 goi 1a cac amino acid khong thay thé. Ngay nay ngudi ta biét dugc
¢6 khoang 8-10 loai amino acid khong thay thé bao gdm: Met, Val, Leu,
Ile, Thr, Phe Trp, Lys, Arg va His, ngay nay nguoi ta con xem Cys ciing la
mot amino acid khong thay thé.

1.2.4. Cac amino acid it gap.

Ngoai cac amino acid thuong gap ¢ trén, trong phan tir protein doi
khi con c6 mdt sé amino acid khac, d6 la nhirng loai it gap. Cac amino
acid nay 1a din xuit ctia nhimg amino acid thuong gap nhu: trong phén tur
colagen c6 chira 4-hydrogenxyproline la din xuit coa proline, 5-
hydrogenxylysine 1a dan xuat ciia lysine v.v... Mit khac, mic du khong co
trong ciu triic protein, nhung c6 hang trim loai amino acid khac chung ¢
thé ton tai ¢ dang tu do hodc lién két voi hop chat khac trong cac mé va té
bao, chung c6 thé 1a chét tién than hay 1a cic san pham trung gian ciia qua
trinh chuyén hoa trong co thé.
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Bang 2.1

Cac amino acid thwong gap

Tén amino Tén amino acid goi theo danh phap Tén Ky Khéi

acid hoé hoc viet | hiéu | luong

tat (Mr)
Glycine o-aminoacetic Gly G 75
Alanine a.-aminoprpionic Ala A 89
Proline a-pirolidincarboxylic Pro = 115
Valine o-aminoiaovaleric Val Vi 117
Leucine o-aminonoisocaproic Leu L 131
lsoleucine | ©-amino-p-metylvaleric lle I 131
Methionine o-amino-y-metyltiobutiric Met M 149
Phenylalanine | ¢-amino-B-phenylpropionic Phe | F 165

) o-aming-B-hydrogengenxypheny
Tyrosine propionic Tyr | Y 181
Tryptophan a-amino-B-idolylpropionic Trp W 204
Serine oi-amino-B-hydoxypropionic Ser S 105
Threonine a-amino-B-hydrogengenxybutiric Thr T 119
Cysteine o-amino-B-tiopropionic Cys C 121
Aspargine amid cua aspartate Asn B 132
Glutamine amid cua glutamate GIn Q 146
Lysine o,& diaminocaproic Lys K 146
Histidine oi-amino-B-imidazolpropionic His H 155
Arginine a-amino-d-guanidinvaleric Arg R 174
Aspartate -aminosucinic Asp D 133
Glutamate x-aminoglutarate Glu £ 147
1.3. Mau sdc va mui vi ciia amino acid

Céc amino acid thuong khong mau, nhiéu loai c6 vi ngot kiéu duong
nhu glycine, alanine, valine, serine histidine, triptophan; mot s6 loai ¢6 vi
dang nhu isoleucine, arginine hodc khong ¢ vi nhu leucine. Bot ngot hay
con goi 1a mi chinh 1a mudi cua natri v6i acid glutamic (monosodium

glutamate).
1.4. Tinh

tan cua amino acid

Céac amino acid thudng d& tan trong nude, cac amino acid déu kho
tan trong alcohol va ether (trir proline va hydrogenxyproline), chung cling

dé hoa tan trong acid va kiém loang (trir tyrosine).
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1.5. Biéu hién tinh quang hoc ciia amino acid

Cac amino acid trong phan tir protein déu c6 it nhat mot carbon bat
dbi (tru glycine) vi thé n6 déu c6 biéu hién hoat tinh quang hoc, nghia la
6 thé lam quay mat phang cua anh sang phan cuc sang phai hoac sang
trai. Quay phai dugc ky hiéu bang dau (+), quay trai dugc ky hiéu bang
dau (-). Goc quay dic hiéu ciia amino acid phu thudc vao pH cta moi
truong.

Tuy theo su sip xép trong cdu trac phan tir cia cac nhom lién két voi
carbon bat d6i ma cac amino acid c6 cu trac dang D hay L (hinh 2.7) goi
la d6ng phan lap thé. S6 dong phan lap thé dugc tinh theo 2" (n 1a sb
carbon bat dbi)

COO~ COO-
O
H,N & H H C NH,
L-Alanine D-Alanine
ClOO_ cOO~

Haﬂr—(lj—H H—(lj—ﬂIH?,

1-Alanine D-Alanine

Hinh 2.7 Pong phin lap thé ciia alanine

Hau hét cac amino acid khac hap thu tia cuc tlm 0 budc song (L)
khoang tir 220 - 280 nm. Pic biét cing ndéng do 10 M, trong budc song
khoang 280 nm tryptophan hip thy 4nh sang cyc tim manh nhat, gip 4 lan
kha ning hip thy cua tyrosine (hinh 2.8) va phenylalanine 1a yéu nhat.
Phén 16n céc protein déu chtra tyrosine nén nguoi ta sir dung tinh chit nay
dé dinh luong protein
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Tyrosine

0 1 1 1 1 1 Il 1 J
230 240 250 260 270 280 290 300 310 )\’(nm)

Hinh 2.8 Phd hip thu anh sing cuc tim ciia triptophan va tyrosine

1.6. Tinh luong tinh cua amino acid

Trong phan tir amino acid c6 nhom carboxyl -COOH nén c6 kha
nang nhuong proton (H') thé hién tinh acid, mit khac c6 nhém amin- NH,
nén c6 kha ning nhan proton nén thé hién tinh base. Vi vay amino acid ¢
tinh chét ludng tinh.

Trong moi truong acid, amino acid ¢ dang cation (tich dién duong),
néu ting dan pH amino acid lan lugt nhudng proton thur nhit chuyén qua
dang ludng cuc (trung hoa vé dién), va tiép tuc ting pH amino acid s&
nhudng proton thir hai chuyén thanh dang anion (tich dién 4m). Vi vay ddi
khi nguoi ta coi né nhu mét di-acid.

H H o H
F—coon 2> R—t—co0 2> Bt—co0-
A A te,
cation ludng cuc anion
Hinh 2.9 Tinh luwdng tinh ciia amino acid

Tuong tmg véi dd phan ly H' ctia cac nhém COOH va NHs" ¢6 cac
tri s6 pKy va pK; (biéu thi d6 phan ly cta cac nhom duogc 1/2). Tir d6
ngudi ta xac dinh duoc pH; (pl= pH dang dién) = pKy + pK,/ 2. Vi du: khi
hoa tan glycine vao mdi trudng acid manh thi hiu nhu glycine déu & dang
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cation. Néu tang dan luong kiém thu duogc dudng cong chuan do. Trén
duong cong chuin d¢ thdy rang: glycine lan luot nhuong 2 proton truge
tién chuyén sang dang ludng tinh va sau ciung chuyén thanh dang anion

NH, NH, NH,
pK, | pK, |
CH, — ?Hz — ?Hz
COOH CO0 COO
13
- Glycine

pH = pl = 5.97

0 0.5 1 1.5 2
—— .
Do phan ly cia H

Hinh 2.10 Pwong cong chuin dj ciia glycine ndng dd 1 M ¢ 25°C

Twong dwong d6 phan ly ciia nhém COOH dugc mdt nira c6 tri s6
pK1= 2,34 va @6 phan ly cia NH;" duge mot nira c6 tri ) pKo=9,60. Nhu
vay ta co

2,34 + 9,60
pHi= ———— =597
2
Mit khac tai pK; + 2 sy phan ly H' ctia nhém COO™ glycine 1a 99%,
chi 1% ¢ dang COOH va 6 pKj -2 dang NH;3" 12 99%, chi 1% & dang NH,.
Nhu véy trong vang pH tir pKy + 2 dén pK: -2, phan tur glycine chu yéu &
dang ludng tinh va két qua ta c6 mot Vung dang dién.

Ngoai ra cac amino acid trong goc R co thém nhom COOH hay NH,
su phan ly ctua ching s€ c6 thém mdt tri sO phan ly nita-pKg (xem bang
2.2)
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1.7. Cac phan wng hoa hoc cua amino acid

Cac amino acid déu c6 nhom NH, va COOH lién két v6i C,, , vi vy
chung c6 nhirng tinh chat hod hoc chung. Mat khac cac amino acid khac
nhau bdi goc R, vi vay chung c6 nhitng phan ung riéng biét. Nguoi ta chia

cac phan rng hoé hoc cua amino acid thanh 3 nhom:

Bang: 2.2 Cic tri s6 pK ciia cac amino acid thuong gip

Tén céc Céc tri s6 pK
amino acid pKi(cia COOH) | pKy(cia NH™;) | pKg(cta R) pl
Glycine 2,34 9,60 5,97
Alanine 2,34 9,60 6,01
Proline 1,99 10,96 6,48
Valine 2,32 9,62 5,97
Leucine 2,36 9,60 5,98
Isoleucine 2,36 9,68 6,02
Methionine 2,28 9,21 5,74
Phenylalanine 1,83 9,13 5,48
Tyrosine 2,20 9,11 10,07 5,66
Tryptophan 2,38 9,39 5,89
Serine 2,21 9,15 5,68
Threonine 2,11 9,62 5,87
Cysteine 1,96 10,28 8,18 5,07
Aspargine 2,02 8,80 541
Glutamine 2,17 9,13 5,65
Lysine 2,18 8,95 10,53 9,74
Histidine 1,83 9,17 6,00 7,59
Arginine 2,17 9,04 12,48 10,76
Aspartate 1,88 9,60 3,65 2,77
Glutamate 2,19 9,67 4,25 3,22

a) Phan tng cta goc R.

Do céc amino acid c6 cau tao goc R khac nhau, nén nguoi ta cé thé
dung dé xac dinh tirng amino acid riéng r&€ nho phan tng dac trung ctia no,
vi du phan tng oxy hod khir do nhém SH cua cysteine, phan img tao muodi
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do cac nhom COOH hay NH; cta glutamte hay lysine, phan tng tao ester
do nhém OH cua tyrosine v.v...

b) Phan tng chung.

La phan mg c6 sy tham gia cua ca hai nhom o- COOH va a- NH; .
Khi phan (mg v6i ninhydrin trong diu kién dun néng tao thanh CO; , NH3
aldehyde va nihydrin bi khtr, cudi cung tao nén san pham c¢6 mau xanh
tim.

c¢) Phéan tng riéng biét

Co6 thé chia cac phan (mg riéng biét theo hai nhém a- COOH va a-
NH;

-Cac phan tmg ciia nhém o- COOH . Ngoai cac phan img cua nhom
COOH thong thuong tao ester, tao amid, tao muoi ...thi nd ’cc‘)n c6 nhiing
phan ung dac trung khac nhu c6 thé bi khir thanh hgp chat rugu amino
dudi su xtc tac cua NaBH,,

R-NH,CH-COOH — > R-NH,CH-CH,0OH

Nhom COOH c¢6 thé tao thanh phirc aminoacyl-adenylate trong phan
ng hoat hoa amino acid dé tong hop protein, hay c6 thé loai CO; gap rat
nhiéu trong qua trinh thoai hoa amino acid, tao cac dan xuét amin c6 hoat
tinh sinh hoc cao nhu histamine, sevétnine.

- Cac phan tng cua nhom o- NH; . Nhiéu phan ng ctia nhém amino
dugc dung dé xac dinh céc chi tiéu cua amino acid nhu:

Dé dinh luong amino acid ngudi ta cho phan tmg véi HNO, dé giai
phong N2 va dinh lugng nitrogen

R-NH,CH-COOH + HNO; — > R-OHCH-COOH +N; +H,0

Dé dinh luong amino acid ngudi ta cho phan tng véi formaldehyde
tao thanh base schif.

R- ﬁ:H -COOH R-CH-COOH

NH; + HCHO —— =CH; +H,O+H

Sau d6 dung NaOH (hoic KOH) dé chuan d6 nhom COOH cua
aminoacid

Dé xac dinh amino acid dau N-tin cing ngudi ta cho tac dung voi 2-
4 dinitrofluobenzen (phan ing sanger) hay phenyliothiocyanate (phan ung
Edman). Sau d6 xac dinh amino acid N-tdn cung tach biét khi ching ¢
dang dan xuat vdi hai loai hoé chat trén.

II. Thu nhin amino acid bing thiiy phin protein

2.1. Thiy phdn bang acid
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Dé thu nhan cac amino acid phuong phap thudng dugc dung nhiéu
nhét 1a thuy phan bang acid HCL 6N du thira ¢ nhiét d 100-120°C trong
khoang 24 gio. San phdm thu dugc chu yéu 1a cac amino acid tu do duéi
dang hydrogenclorate. Mot s6 amino acid nhu serine va threonine bi pha
huy mét phan, tryptophan bi pha huy hoan toan, glutamine va asparagine
phan ly thanh acid glutamic, acid aspartic va NH,".

2.2. Thuy phdn bang kiém

Ngudi ta ciing c6 thé thu nhan cac amino acid bang phuong phap
thuy phén v6i NaOH, bang cach dun nong trong nhiéu gio. San pham thu
dugc hau hét 1a cac amino acid nhung déu bi racemic héa, cac amino acid
cysteine, serine va treonine bi phd huy nhung tryptophan khong bi pha
huy. Vi vdy, phuong phap thuy phan bang kiém thuong chi ding dé xéac
dinh tryptophan.

2.3. Thuy phan bang enzyme

Pé thu nhan ché phim amino acid ngay nay viéc thuy phan bang
enzyme dugc tmg dung rong rai trong nhiéu linh vyc khoa hoc khac nhau
boi sir dung enzyme c6 nhiéu uu diém nhu da noi o trén.

Cac enzyme thuy phén protein dé tao thanh cac amino acid hay cac
cac peptid cO phan tir thip dwoc goi chung 13 peptidhydrogenlase. Co
nhiéu loai peptidhydrogenlase, ching duoc phan biét nhau boi tinh dac
hiéu khac nhau véi lién két peptid. Mot s6 loai cit dut lién két peptid &
dau tan cung cua chudi polypeptide duoc goi 1a exopeptidase nhu
carboxypeptidase phan giai lien két peptide déu C tan cung,
cat dit cac lién két peptide & giira cua chudi polypeptlde du(_)’c goi la cac
endopeptidase nhu pepsin, tripsin, v.v...

2.5. Cdc phwong phdp theo doi va xdc dinh téc do thuy phdn bang
enzyme

Téc do thuy phan protein ctua enzyme phu thugc vao nhiéu yeu t6
nhu ndng d6 enzyme, ndng do co chit, cac chit kim him, cac chat kich
hoat, nhiét d6 va pH cua moi truong phan tmg. Dé xac dinh téc do thuy
phan ciia enzyme nguoi ta khong dinh lugng enzyme mot cach tryc tiép
ma thuong xac dinh gian tiép thong qua hoat do cua enzyme. Khi thuc
hién phan tng, enzyme cé thé lam thay ddi cac tinh chat vat 1y, hoa hoc,

v... cia hdn hdn hop phan tmg. Vi vay, theo ddi nhitng bién d6i thong
qua sy dinh luong co chat bi mat di hay san pham ciia phan tng enzyme
duoc tao thanh co thé biét duoc chinh xac mutrc dd hoat dong cua enzyme.

Nguoi ta chia ra thanh ba nhom phuong phap:

a) Xé4c dinh luong san pham tao thanh hay luong co chét bi mét di
trong mot thoi gian nhat dinh, ing véi luong enzyme nhat dinh.
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b) Xéac dinh thoi gian can thiét dé thu nhan duge mot lugng bién
thién nhat dinh cua co cht hay san phidm g v&i mot lugng enzyme nhét
dinh.

¢) Chon ndng d6 enzyme nhu thé nao dé thu dugc sy bién thién
nhat dinh vé co chat hay san phdm trong mot thoi gian nhat dinh.

Nguoi ta thuong s dung mot s6 don vi dé tinh hoat d¢ nhu sau:

- Pon vi enzyme Quéc té (UI -) 1a lugng enzyme c6 kha nang xac
tac lam chuyen hoa dugc mot micromol co chét sau mot phut ¢ diéu kién
tiéu chuan.

1 Ul = 1p mol co chét (10°® mol)/phdt.

- Katal (Kat) 1a luong enzyme c6 kha nang xuc tac lam chuyén hoa
duge mot mol co chit sau mot glay & diéu kién tiéu chuan.

1 Kat = 1 mol co chat/giay

1
1 Ul v 10 Kat = 16,67 nKat (hanokatal)

- Hoat d¢ riéng ciia mdt ché phém enzyme la s6 don vi UI (hoac )
don vi Katal) ung véi 1 ml dung dich hoic Img protein cta ché pham.
Néu ché phém enzyme da tinh sach hoat do c6 thé dugc biéu thi béng $6
UI (hodc Kat) trén 1mg enzyme.

- Hoat d0 riéng phan tir 1a s6 phan tir co chat co chit dugc chuyén
hoa b1 mot phan tir enzyme trong mot don vi thoi gian.

III. Cac phuwong phap phan tich amino acid
3.1. Phuwong phap hoa ly

ba tr 1au viée phan tich dinh tinh va dinh luong amino acid thuong
1a sy két hop cua nhiéu phuong phap hoa li va sic ky. Co thé dua vao pho
hap phu cac amino acid khong gidng nhau dé phan tich. Hodc dua va cu
triic ctia amino acid tu do sau khi chudi polypeptide da bi thuy phan, c6
thé dinh luong amino acid diu N-tin cing bang phan mg Sanger hoac
Edman. Ciing nhu vay, c6 thé xac dinh amino acid dau C tan cung nho
phan tng khir nhém carboxyl véi tdc nhan khir NaBHy, hodc st dung
enzyme carboxypepitdase v.v...

3.2. Sdc ky
Nguoi ta co the dung nhleu phuong phap sic ky khac nhau, & day

chi gi6i thidu nguyén tic cia mot s phuong phap thong dung dé phan tich
amino acid.

a) Séc ky gidy.
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Nguyén tic cua phuong phap nay la dya vao sy phan b gitta hai
pha dung mdi: dung méi ¢6 dinh va dung mdi di dong. Dung mdi ¢6 dinh
thuong la nude gitr & gidy sic ky (trong diéu kién bao hoa hoi nuéc, gidy
c6 thé gitr 15-22% nudc tinh theo trong lugng gidy). Dung moé1 di dong
thuong la mét dung moi hiru co bao hoa nude di chuyén trén to gidy theo
mao dan kéo theo cac chat trong dung dich. Téc do di chuyen cua tung
chét khong glong nhau va mdi chat duge dic trung boi mot tri sO nhét dinh
goi la Rf.

a
Rf = —
b
Trong do: - a 1a khoang cach chuyén dich ctia chat phan tich
-bla khoéng céch chuyén dich ciia dung moi

C6 nhiéu kiéu sic ky glay khac nhau do la sic ky mot chiéu di lén,
sic ky mot chiéu di xudng, sic ky vong nam ngang va sic ky hai chiéu.
Loai glay thuong dung 1a Whatman so 1 va Schleicher-Schull 2044 a va b,
dung moi goém cac chat nhu 4 Butanol:1 Acetic acid: 5 Nudc (dung cho
chiéu thu nhat); 3 Phenol: 1 Nudc (dung cho chidu thi hai).

b) Sic ky 16p mong.

Nguyén tic ciia phuong phap nay dua trén ly thuyét cua sic ky gidy,
nghia la ciing dwa trén sy phan bd cac chat gitta hai pha: chat hap phu
duogc trang rong trén mot phién kinh tao thanh mot 16p mong va pha di
dong la dung moi thich hop. Dung moi di chuyén lam dich chuyén céac
chat trong mau thir. Cac chat hap phu thuong diung 1a silicagel, alumin
oxyt, sephadex ,v.v...dugc két hop véi thach cao (gypse) dé dan vao phién
Kinh

¢) Sic ky khi.

Nguyén tic clia phuong phap nay la loi dung tinh chat kho bay hoi
cua cac amino acid nén co thé sir dung chwong trinh nhiét dé chuyén
chung thanh cac dan xuat (thuong 1a N-acetyl-amin). Cho tac dung amino
acid véi con amylic va HBr khan, sau d6 cho tac dung hdn hop nay voi
anhydrit acetic.

Cot thuong dung 1a loai Chromosorb W (60-80 mesh) c6 mot 16p
polyetylenglycol 1% (carbowax 1564 hodc 6000). Chuong trinh nhiét giira
125° C va 155°C, tc do chay 60-240 ml/phdt.

3.3. Phdn tich bang may tw dong

a) Xac dinh trinh ty (sequence) amio acid trong chudi polypeptide
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May phan tich amino acid trong chudi polypeptide tu dong dua trén
nguyén tic cuia phuong phip Edman, nghia 1a tach tich lan luot timg
amino acid & dau N tan cung va xac dinh lan luot theo thir tu tirng amino
acid duoc tach ra do, vi vay co thé xac dinh chinh x4c trinh tu sip xép cua
cac amino acid trong chudi.

b) X4c dinh thanh phan amio acid trong chudi polypeptide bang may
sdc ky 1ong cao ap-HPLC (High Liquid Pressor Chromatography )

Trudc het protein hay peptide phai dugc thuy phan bang HCI 6 N &
110°C trong 6ng han kin chira mtrogen (dé tranh sy oxy hoa pha huy
amino acid) trong thoi gian 12-15 gio. Sau d6 trung hoa hdn hop dich thuy
phan amino acid va cho vao may phan tich ty dong HPLC thanh phan
amino acid cing v6i mau chuan amino acid. May tu dong s& cho biét ham
luong (ty 1€ %) cua timg amino acid dua theo cac dinh (peak) cua amino
acid chudn. cAn nhé may HPLC chi cho biét thanh phan (composition) ctia
timg amion acid chu khong cho biét trinh tu cac amino acid

3.4. Dién di

Dua vao tinh chét tich dién cta cac amino acid trong mdi truong cd
pH nhét dinh, ma c6 thé phan tich amino acid bang k¥ thuat dién di. Dudi
tac dung cua dién trudng cac amino acid tich dién duong (+) s& chay vé
phia cuc (-), cac amino acid tich di¢n &m s& chay vé cuc (+). Do kha nang
tich dién khong gidng nhau giita cac amino acid vi vay ching di chuyen
khong giong nhau trong dién truong. Két quia cac amino acid phan bd trai
ra trén gia thé (gidy hoac tim polyamide).

3.5. Phan tich bang quang phé khoi

Quang phd khdi (MS- mass spectrophotometer) la mot céng cu phén
tich v6i do chinh xac cao. Nguyén tic cia phuong phap nay la: Dung mot
chum electron ban vao mot lugng chat thir rit nho, cac phén tir chat thir

Kinh Dung dich
mao dan mau

Dién thé cao Gidi han chan khong

Hinh: 2.11 So d6 hoat dong ciia quang pho khoi
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truée hét duogc pha thanh nhiéu manh ion mang dién duong trong diéu
kién chan khong. Céac manh ion nhd mot by phan phat hi¢n va ghi thanh
pic v6i cuong do khac nhau twong tmg vé&i khoi lugng ctia moi ion -do la
khoi pho.

C6 nhiéu loai may quang phd khéi véi mirc do phéan giai khac nhau,
may cd do phan giai cao la may c6 kha nang tach duoc hai manh ion co
khoi Iugng chi chénh nhau phan tram don vi khoi.

3.6. Phurong phdp dong vi

Phuong phédeéng vi ¢c6 thé st dung dé xac dinh mot hodc vai
amino acid trong hon hgp cé nhi€u loai amino acid khéc nhau, hay mot
amino acid cén dugc xdc dinh trong nhiéu mau cua mét loat thi nghiém.
Nguyén tac cuia phuong phép nay la dua vao hoat tinh phéng xa cia amino
acid cung mdt loai~ da danh dau dé xac dinh vi tri va so lugng ciia amino
acid do trong chuoi polypeptide. Ngoai ra nguoi ta c¢6 thé dung phuong
phép nay dé nghién ctru tinh dac hiéu cia cac amino-acyl-tRNAsynthetase
va tRNA

3.7. Phuong phap enzyme

C6 thé xac dinh amino acid bang phuong phip enzyme dua trén
nguyén tac moi mot loai enzyme c6 kha nang phan giai dac hiéu mot loai
L-amino acid nhat dinh. Xé4c dinh san pham tao thanh sau phan Gng véi
enzyme tuong ung cé thé biét dugc amino acid trong hon hop.

3.8. Phuong phap vi sinh vat

- Mot sO vi khuan sinh truong trong mot diéu kién thich hop, ching
rat nhay cam voi pH dé san xuat ra ciac enzyme L-amino acid-
decarboxylase dac hi€u vdi ting loai amino acid va hoat dong cua chung
giai phong CO; trong mdi_truong. Xac dinh noéng do CO, bang ap ké
Warburg dé suy ra thanh phan ctia amino acid.

Phan 16n truong hop diéu kién pH thich hop thudng nim trong ving
acid, vi du: & pH 4,5 tao ra L-glutamate 1-carboxy-lyase;EC 4.1.1.15 xuc
tac chuyén hoa L-glutamic — y-amino butyric; & pH 5,5 tao ra L-tyosine-
carboxy-lyase EC 4.1.1.25 xuc tac chuyén hoa L-tyrosine — Tyramine
V.V...
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CAU HOI ON TAP

1. Néu thanh phan cu tao va tinh chat 1y hoa ctia amino acid.
2. Co thé phan chia cac amino acid thanh miy nhom theo cach
phan loai chung nhat.Tai sao goi cac amino acid 1a m¢t di-acid ?

3. C6 thé thu nhéan va phan tich cac amino acid bang nhiing phuong
phap nao?
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Chuong 3
Peptide - cau truc va chirc nang

I. Tinh chét chung ciia peptide

Peptide 1a nhimg protein thuong co céu trac doan ngan khoang tir
hai dén vai chuc amino acid néi véi nhau, c6 khéi luong phéan tir thuong
duéi 6.000 Dalton. Ching c6 thé duoc téng hop trong ty nhién hodc dugce
hinh thanh do thoai hoa protein. Mac du c6 cau trac nho nhung nhiéu
peptide c6 vai tro kha quan trong trong hoat dong trao doi chat cia co thé.

1.1. Cdu tao cia peptide.

Nhu dé gi6i théu ¢ trén cac amino acid la nhimg don phan tir dé
xdy dung nén cac chudi polypeptide. Trong céc chuoi dé cac amino acid
duogc lién két vdi nhau thong qua lién ket peptide (hinh 3.1).

R! H R?
H@'sl—éﬂ—ﬁ—oﬁ + HN— B 00

H,0 4%‘} H,0

FooRE
Hgﬁ—CH—ﬁ—N—CH—COO*

Hinh 3.1 Su tao thanh lién két peptide
Dang cong hod tri p Dang ion p+n
DQQ» ~ © S +
C—MHN -— C=M
o~ ™ o A
H H
g
N o Ot
C =N
~
u ’
Dang lai (hybrid)

Hinh 3.2 Su ton tai cic dang ciia lién két peptide
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Lién két peptide (peptide bond) c6 d6 bén cao bdi cau trac cua nd
c6 4 ¢'m, 2¢'n thuge vé lign két C=0 con 2¢'n thudc vé bo doi € tw do cua
nguyén tir N.

Lién két giita C-N 1a lién két phl'Ic tap, nd co thé chuyén tir dang p dén
dang lai (trung gian) thi bi mot phan ghep doi cua lién két 7 (hinh 3. 2).

Ngudi ta cho rang ty 16 cia lién két kép nay 1a khoang 30% doi véi
lién két C-N va 70% véi lién két giita C va O. Nhu vay & dau ctia mot
chudi peptide 1a amino acid ¢6 nhdm a. -amino (a-NH>) tu do duoc goi 1a
dau N-tdn cing va dau kia c6 nhém o - carboxyl (o -COOH) ty do duoc
goi la dau C tan cung. Lién két peptide tao nén bo khung chinh ctia chudi
polypeptide, con cic goc R tao nén mach bén cua chudi (hinh 3.3).

Mach chinh

Hinh 3.3 Mach bén va khung ctia mdt chudi polypeptide

Nhu véy lién két peptide giita C-N khong glong nhu lién két gitra C-N
clia céc chat thong thuong, vi vay keo theo mot s6 hau qua sau:

- Cac nguyén tor C O N H nam trén mot mit phang va khong xdy ra
su quay tu do xung quanh lién két C-N néu khong c6 thém ning luong,
trong d6 H cua nhom NH ludn ¢ vi tri trans so véi O cua nhom COOH va
céu hinh trans ctia lién két peptide 1a cdu hinh 6n dinh.

Nhom peptide

Hinh: 3.4 MB& hinh céu tric ciia lién két peptide
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- Mt khac kha nang quay tu do gitra C va C, gitra N va C,, (hinh
3.4)la rat 16n, 1am cho mach peptide c6 khuynh hudng hinh thanh céu trac
xoan.

- Ngoai ra lién két peptide c6 tinh chit ion mot phan da lam ting
tinh linh dong ctia nguyén tir N. Mit khac lién két don giita C-N trong lién
két peptide ¢ chiéu dai (1,33 A°) hoi ngén hon so véi da sb cac lién két
C-C, C-N ( 1,47A°) va cac lién két khac nén da tao cho chudi peptide mot
céu hinh khong gian c6 d6 bén cao.

1.2. Cach goi tén va phan loai peptide

Cin ctr vao sd amino acid trong peptide dé goi tén cua peptide, néu
c6 2 amino acid goi 1a dipeptide, 3 amino acid goi 1a tripeptide, 4 amino
acid goi tetrapeptide, 5 amino acid goi la pentapeptide v.v...cach goi tén
cac peptide theo goc amino acid bang cach tén bat dau tir amino acid dau
tién lan lugt dén amino acid cubi cing. Trir amino acid cudi ciing con tat
ca dudi cua cac amino acid déu b thay bang dudi - yl.

OH

(:‘H.,/("H‘

\(lH

(Hl)HHI-ll }|ItH H(H CH,
A AR R TR —#—COO

H O H O H O H O

Amino- Carboxyl-
tan cung tan cung

Hinh 3.5 Ciu tao va cach goi tén ciia mjt pentapeptide
Seryl-glycyl-tyrosyl-alnyl-leucine

Ngudi ta ciing c6 thé dung ky hiéu viét tit 3 chir hodc 1 chit theo
thtr ty cac amino acid dé biéu thi thanh phan va tha tu cac amino acid
trong chudi vi du pentapeptide ¢ trén (hinh 3.5), c6 thé viét Ser-Gly-Tyr-
Ala-Leu hoic SGYAL. Thong thudng nguoi ta viét amino acid dau N tin
cuing phia bén trai va amino acid dau C tan cing phia bén phai va ciing c¢6
thé ghi & dau nao cua chudi peptide 13 ddu N-tin cung hay dau C- tan
cing va nhu vay ciing pentapeptide & trén c6 thé viét HoN-Ser hay Leu-
COOH. Trong truong hop c6 nhitng amino acid & mdt doan nao trong
chudi peptide chua xac dinh duoc rd ngudi ta co thé dé cac amino acid d6
trong ngodc chang han Ala- Ser-Gly-(Ala,Leu, Val) Glu-Arg-...
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1.3. Cdc phan ung ddac trung cua peptide

Ngoai phan tmg cua nhém NH, va COOH dau tan cung, cac gbe R
cua peptide cling cho nhiing phan tng mau dac trung cua cac amino acid
tu do twong Ung. Mot trong nhitng phan tmg mau dic trung nhit cho lién
két peptide d6 13 phan tung Biure, phan tng nay khong xay ra véi amino
acid ty do. Trong mdi trudng kiém manh, lién két peptide phan tng véi
CuSQq tao thanh phirc chit mau tim do va c6 kha nang hép thu cuc dai ¢
budc song 540 nm. Pay 1a phan ung dugc sir dung rong rii dé dinh luong
protein. Phuong phap xac dinh protein theo Lowry cling dua trén nguyén
tac ctia phan Gmg nay bang cach thém thude thir Folin-Ciocalteau dé lam
tang d6 nhay cua phan tng sau khi da thuc hién phan ng biure, dong thoi
dua vao cac gdc Tyr, Trp nho thude thir d6 dé tao phic mau xanh da troi.

O O
| |
C =NH HN =C
\ /O Cu O\ /
\\NH HNZ
Hinh 3.6 Swu tao phirc mau tim dé trong phin ung Biure

II. Cac phwong phap tiach phan 1ap va xac dinh peptide

C6 mot s6 phuwong phap tach phan lap va xéac dinh thanh phan, sb
luong va trinh ty amino acid trong peptide. Nguyén tdc chung cua céc
phuong phap tach phén lap va xac dinh peptide vé co ban cling nhu doi
v6i protein. Tuy nhién peptide 13 nhitng doan ngén cta chudi polypeptide
vi thé ¢6 thé bo qua giai doan cit chudi polypeptide thanh cac peptide nho
ma co thé tach phan 1ap ngay bang phwong phap dién di hay sic ky dé tach
riéng ting peptide. Sau khi di tich riéng cac peptide nguoi ta tién hanh
thuy phan no hoan toan thanh cac amio acid ty do. Ttr d0 xac dinh cac
amino acid diu N-tan cung va amino acid dau C-tan cung. Cac dir li¢u thu
dugc qua phan tich s€ dugc so sanh ddi chiéu va téng hop lai. Vi du,
Puppy va Bodo phan tich mét peptide cia dich khi thuy phan Cytocrom C
thu dugc cac du kién sau day:

- Thanh phan amino acid cta peptide sau khi dugc thuy phan hoan
toan va sic ky 1a 2Cys, 1 Ala, 2 Glu,1His, 1Thr, 1Val,va 1Lys.
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- Dung phuong phap Sanger xac dinh duoc amino acid dau N-tdn
cung la Cys va phuong phép carboxypeptidase xac dinh dugc amino acid
dau C-tan cung la Lys.

- C4u tao cua peptide nho (bing cach thuy phan timg phan ban dau
va X4c dinh cic amino acid , amino acid ddu N-tan cung va amino acid dau
C-tan cung clia mdi peptide nhé):

Cys- Ala Glu- Cys (Val- Glu)
Cys-(Ala,Glu) Cys- His Thr (Val, Glu)
Ala- Glu Glu (Cys, His) Glu- Lys

q Thr (Val, Glu, Lys)

Tong hop cac dir kién trén, ho da xac dinh dugc trinh ty cac amino
acid cua peptide nghién ctru la:

H2N-Cys-Ala-Glu-Cys-His-Thr-Val-Glu-Lys-COOH.

bay 1a nguyén tac chung d€ xac dinh mét trinh tu trong peptide.
Tuy nhién do6i voi nhitng peptide dai viéc xac dinh rat phic tap.

II1. Sy ton tai tw nhién va vai tro chirc ning ciia peptide

3.1. Khdi niém chung

Trong ty nhién ton tai nhiéu dang peptide c6 chac nang quan
trong lién quan dén hoat dong song cua co the nhur 14 cac hormon, cac chét
khang sinh hay nhiing chit tién than cia té bao vi khuan v.v... Bén canh
do ciing co nhiing peptide chirc nang chua rd rang, c6 nhiing peptide la
san pham thuy phan dang con dang do cua protein. Trong pham vi cua
chuong trinh nay xin dugc gioi thiéu mot sd peptide quan trong, c6 nhiéu
y nghia cho hoat dong song cua sinh vat.

3.2. Glutathion va cdc chdt tiwong tir
_Glutation la mot tripeptide y-glutamyl-cysteyl-glycine v6i cong
thirc cau tao nhu sau:
NH, CH, SH
| |
HOOC-CH-CH,-CH,-CO-HN-CH-CO-NH-CH,-COOH

Trong cau trac nhom SH cua cysteine 1a nhom hoat dong, vi vay
nguoi ta thuong viét tit chir glutation 1a G-SH. Trong méi trudng hoat
dong glutation c6 thé nhudng hydrogengen (H) dé thanh dang oxy hoa va
nguoc lai ¢6 thé nhan H dé thanh dang kht:

Nho phan tng trén, glutathion dong vai trd ctia mot hé thdng oxy
hoa khir (van chuyén hydrogen). Glutathion 1a mét trong nhing peptide
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ndi bao pho bién nhat, n6 phan bo nhiéu trong cac mod va cac co quan nhu:
gan, than, lach, tim, phoi, hong cau v.v...

-2H
G -SH G-|S
G-SH <z~ G-S

Dang khu Dang oxyhoa
3.3. Cdc hormon ¢6 ban chdt peptide va protein
3.3.1. Adrenocorticotropic hormone (corticotropin, ACTH).
ACTH hay con goi 1a kich t6 vo thugng than kich thich su tépg
hop steroid, adrenocortic & vo thugng thén. La hormon polypeptide, cau
trac phan tir bao gdm 39 amino acid, c6 kh01 luong phan tu khoang 4.500.

Nghién ciru ciu triic va chirc nang thiy rang, cac doan trinh ty amino acid
trong chudi peptide d6 c6 nhiing chirc ning hoat dong sinh hoc khac nhau:

- Poan 24 amino acid dau tién 1a phﬁn hoat dong sinh hoc trong do
13 amino acid dau tién twong mg v6i chudi a-MSH (melanin stimulating
hormone- kich hac to) va 5 amino acid tir 6-10 co hoat’d(f)ng cua MSH, 16
amino acid dau tién cua ACTH du dé mang tinh chat hoat dong tao ra
steroid.

- Poan trong chudi tir amino acid s6 25 dén 39 c6 sy thany d6i tuy
theo loai dong vat.

Trong co thé ACTH kich thich chu yéu té bao vo thuong than bai
tiét ra hormoon chuyén hoa dudng(corticosteron,cortisol), ACTH xuc tac
phan tng hydrogenxyl hod va dac biét 1a phan Ung cat chudi ngang cua
cholesterol (tong hop steroid), phan tng 11 B-hydrogenxyl hoa.

3.3.2. Céc hormon kich thich bai tiét melanin (MSH).

MSH duoc bai tiét ¢ thuy giita tuyén yén. Nguoi ta chia MSH
thanh hai loai: o - MSH gdm 13 amino acid, giéng v6i 13 amino acid dau
cua ACTH nén c6 tac dung yéu cua ACTH va - MSH. Hién nay nguoi ta
da tong hop dugc MSH hoan toan.

) Su diéu hoa tong hop MSH dugc thyuc hién boi hai yéu td: mot yéu
to trc ché giai phong MSH 1a MIF (melanocyte release inhibiting factor)
c6 cau tao 1a mot trpeptide gobm pro-leu-gly-NH; mot yeu to kich thich
giai phong MSH la MRH (melnocyte release stimulating hormone), cau
tao la mot peptide gom 5 amino acid.
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MSH gay ting sic t6 & lon, nhung MSH khong ton tai nhu mét s6
hormon riéng bi¢t & nguodi. Hién tuong sam da cia nhitng con bénh nghién
(addision) c6 thé do chu yéu 1a sy tang tiét cia MSH.

3.3.3. Oxytocin, Vasopressin Vasotocin.

Oxytocin la hormon “thuc dé”, gdy co da con, do 1a mot peptide c6 9
amino acid. O dong vat co v, oxytocin chi khac & sy thay ddi cua 2
amino acid nhu sau: amino acid & vi tri thir ba la isoleucine va amino acid
vi trf thir tam 13 leucine (Béang 3.1). Vasopressin cua loai éch nhéi c6 cdu
tric trung gian gilra vasopresin va oxytocin cua dong vat c vu (amino
acid thir ba la isoleucin va amino acid thir tdm la arginin).

Vasopressin 1a hormon gdy co mach, d6 1a mot peptide c¢6 cau tric
gdm 9 amino acid. Phan 16n & dong vat c6 va amino acid tha 8 cia
vasopressin 1a lysine(lys-Vasopressin), trir ¢ lon va ha ma, amino acid thir
8 la lysine (lys-vasopressin).

Bang 3.1 So sanh ciu tric hoa hoc giira oxytocin va vasopressin
ciia mot so loai dong vat
Va- |Lysin |1 2 3 4 5 6 7 8 9 Lon,
Vaso- | Cys-Tyr-Phe-Glu-Asn-Cys-Pro-Lys-Gly-NH, | Ha ma
pressin
so- | Argi- Phan
nin 1 2 3 45 6 7 8 9 16n
vasop- Tur.Pho i Acn.CueBro. Ara v, dong
ressin Cys-Tyr-Phe-Glu-Asn-Cys-Pro-Arg-Gly-NH, Vit 6
pres- Vi
Dong
Vaso- |1 2 3 4 5 6 7 8 9 vat co
sin | tocin | Cys-Tyr-1le-Glu-Asn-Cys-Pro-Arg-Gly-NH, :gfgg
khéng
covu
Dong
Oxy- (|1 2 3 4 5 6 7 8 9 vat co
tocin | Cys-Tyr-lle-Glu-Asn-Cys-Pro-Leu-Gly-NH, | *¥°n8
Y 11 . X 1A . ., | song,
( chi khac vasopressin ¢ chu6i bén amino acid | .5
thir ba va thir tam) chim ’

44



O dong vat co6 vl amino acid thur 3 1a isoleucine; vasopressin co6 tén 1a la
arginin-vassotocin.

Oxytocin ¢6 tac dung trén co tron ciia tir cung va tuyén vi, giy co
khi tir cung sinh con va kich thich sy ti€t stra khi cho con bu.

Vasopressin ¢o tac dung chdng loi niéu, ting cuong tai hip thu
nuée ¢ than, dong thoi 1am co mach, do d6 ¢6 tac dung tang huyét ap.

3.3.4. Céc hormon sinh truéng (HGH).

Hormon sinh trudéng cua nguodi (human growth hormone) con co6
tén goi STH (somatotropin hormone) 1a mét chudi polypeptide bao gdm
191 amino acidc6 khéi lwong phan tir 21 kDa (L. Stryer, 1998) . Trong cau
trac ¢ hai cau disulfua duoc tao thanh gitta amino acid 53-165 va gilta
amino acid 182-189 (hinh 21). Hoat dong sinh hoc cua HGH 1a ¢ chudi
gdm 134 amino acid. HGH co cau tao rat glong v61 hormon lactogen cua
rau thai (85% amino acid giéng nhau) va gan giéng prolactin clia ngudi
(32% amino acid gidng nhau) .

Hormon sinh truéng c6 tdc dung su ting trudng noi chung, kich
thich su tao sun hon 13 tao xwong, né ciing 1a mot hormon chuyén hoa.
Hormon sinh trudng kich thich sy tong hop protein tir nhitng amino acid
d& duoc van chuyén dé dang vao trong té bao nho HGH, va 1a hormon gay
tang duong huyét, sinh déi thdo duong ( kich thich sy bai tlet glucagon),
d6ng thoi kich thich su thoai hod lipid dé dam bao nhu ciu vé ning lugng
cho co thé, gay tang acid béo ty do trong huyét twong.

Su thiéu hut HGH néu xay ra trudc tudi day thi s& dan dén chung
ngudi lun, sy du thira HGH néu x4y ra trude tudi day thi sé xay dén ching
nguoi khong 16, néu xay ra sau tudi day thi s& dan dén chimg ngudi bi to
di thuong (phat trién chiéu day ciia dau, xuong va mit).

3.3.5. Prolactin (PRL- kich nhi t5)

Prolactin hodac LTH (luteotropic hormon), 1a mét polypeptide co
khéi luong phan tir 23.000. O ngudi ¢o cau trac 198 amino acid. O cac
loai dong vt sé lugng amino acid trong chudi gidng nhau khoang 70%.

CAu tric bac 1 va hoat dong cta PRL c¢ tinh chét tuong ty HGH
va ca hormon tao sira ngudn goc rau thai.

Prolgctin duoc bai tiét lién tuc khi c6 thai, ching kich thich thé
vang bai tiét ra progesteron trudc khi progesteron dugc bai ti€t boi nhau
thai. PRL chuan bi cho tuyén vu bai tiét stra. Sau khi de, khi tir cung da
“rong” PRL dam bdo cho su bai tiét sira.

3.3.6. Hormon tiét (thyrotropin-TRH).
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TRH 1a viét tit ctia hormon giai phéng thyrotropin (taiotropin
releasing hormone). Cau trac hoa hoc cia TRH di dugc Schally va
Guilemin xac dinh (ndm 1969 va dat giai thuong Nobel 1977) la mét
peptid ngin chi 3 amino acid 1a pyroglutamyl-histidyl-proline-NH,. TRH
¢6 chtrc ning tham gia vao qua trinh tong hop va bai tiét TSH (kich giap
trang t6). TRH c6 chirc nang vira nhu mot hormon giai phong, vira nhu

mot hormon kich thich.

3.3.7. Insulin.

T 1953, Sanger (giai
thuong Nobel 1958) d& nghién
ctru, tinh ché va xac dinh hoan
toan cAu tric cta phén tir insulin.
Phan tir insulin bao gdm 51
amino acid, co céu tric gom 2
chudi polypeptide, voi khdi
luong phan tur 5.700:

Chudi A c6 21 amino acid.

Chudi B ¢6 30 amino acid .

Hai chudi dugc ndi véi
nhau bang 2 cau disulfua. Trong
chudi A cung hinh thanh 1 cau
disulfua gitra amino acid thir 6 va
amino acid thir 11. Phan dic hiéu
(dac trung cua moét loai) chi tap
trung vao cac amino acid thur 8-
9-10, 12-14 cua chudi A va dic
biét la amino acid thir 30 cua
chudi B (hinh3.7). Nguoi ta cling
da xé&c dinh duogc ciu trac ba
chiéu cua insulin va thdy ring
céu trac phan tir insulin dugc giir
vitng boi nhidu lién két mudi,
lién két hydro va lién két cau
disulfua gitta chudi A va chudi
B. Insulin c6 tac dung rd nhat
trong tit ci cac hormon cua

tuyen tuy, dic biét dbi voi qua

NH, NH,
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Hinh 3.7 Cac amino acid cua
chuoi A va B ¢ insulin bo
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trinh chuyén hoa glucid, né c6 tac dung ha dudng huyét. Insulin con kich
thich qua trinh tong hop va tc ché qué trinh thoai hoa glycogen & co, gan
va mdé m&. Pic biét insulin ting cudng tong glucose hop acid béo, protein
va kich thich sur duong phén. Tac dung quan trong nhét cua insulin 14 kich
thich sy xdm nhap glucose, mot s dudng monose, amino acid trong té bao
co va md. Do vay insulin 1am gidm lugng glucose trong mau. Ngoai ra
insulin ciing lam giam su tan tao glucose do 1am giam ndng dd enzyme
nhu pyruvat carboxylase va fructose 1-6 diphosphatase.

3.3.8. Glucagon.

Glucagon 12 mot peptide dugc tiét ra boi té bao alpha cua dao
langerhans, cdu trac phan tir glucagon ¢ ngudi gdm 29 amino acid, véi
khéi luong 3.500. Luc dau glucagon dugc hinh thanh duéi dang tién
hormon, preproglucagon rdi dén proglucagon ¢ 37 amino acid . Sau khi
loai di 8 amino acid trd thanh glucagon.

Glucagon luu thong trong mau dudi dang tu do (khong két hop voi
protein), chung c6 tic dung lam ting nong do glucose trong mau bang
cach kich thich sy phan huy glycogen & gan qua trung gian cuia AMP
vong. Glucagon kich thich sy tan tao glucose va wc ché sy phan huy
glucose bang cach e ché pyruvate kinase va phospho fructokinase. N6
con ¢o tac dung e ché tong hop lipid & gan, nhung kich thich sy tao thanh
chat cetonic. Pdi véi protein, glucagon cé tac dung thoai hoa.

3.3.9. Calcitonin (CT)

Calcitonin dugc phat hién tir nam 1962, nguoi ta da xac dinh dugc
céu trac ctia né 1a mot chudi peptide gom 32 amino acid c6 mot cau
disulfua gitra amino acid thr 1 va amino acid thtr 7 (hinh 3.8).

(&
9

9

I |
Cysi-Ser,-Asns-Leuy-Sers-Thrg-Cys;-Valg-Leug-Seryp-Alag - Tyr2-Mety 3-

-Argz4-Asn23- LeU22-A5n21-Asn20-Phelg-H iSlg-Arg17-Phele-Ser15-G |y14.|
-Trp25-G |y25-Phez7-G |y28-Pr029-G | Ugo-Th r31-Pr032 -N Hz

Hinh 3.8 So d cu tric calcitonin ciia lon

Calcitonin c6 tac dung diu hoa calci mau. Calci huyét twong dugc
duy tri ¢ ndng do 10 mg/100 ml nhd calcitonin (con ¢ ca PTH:
parathormon v vitamin D). Chit ddi trong sinh 1y chinh cua calci la
phosphate. Do hoa tan cia calci phosphate rat thdp va sy ting ctiia mot ion
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nay sé gy giam mot ion khac, néu khong phosphate calci s& két tua.
Trong mau mot nita calci két hop vai protein, mot ntta & dapg tu do va ¢co
hoat dong sinh hoc. wXu:(mg chira trén 99% calci cua co thé va la kho du
trir chinh cua calci dé khi co thé can dén.

3.3.10. Angiotensin.

Angiotensin c6 cdu tric 13 nhitng peptide ¢6 7 amino acid ( AIl-
Angiotensin II) hodc 8 amino acid (Alll-Angiotensin I11), chiing dugc bai
tiét boi té bao than. Ching c6 tac dung kich thich 16p vo cua té bao thuong
than bai tiét aldosteron 1am ting lugng natri trong mau khi thé tich mau
hodc natri giam.

3.3.11. Cholecystokinin-pancreozymin(CCK-PZ).

La mot peptide co cAu tric gdbm 33 amino acid. Hoat dong sinh hoc
cia nd gan lién chu yéu & C tan cung. Cholecystokinin dugc bai tiét bdi
niém mac ta trang khi c6 su ti€u hoa lipid va protein. Trong thuc t& nhiéu
té bao bai tiét nhiéu kiéu CCK khac nhau vé s6 lugng amino acid (c6 thé
1a 58; 32; 8 hodc 4 amino acid). CCK duoc tong hop tr mdt hormon chung
(pre-pro-cholecystokin) cé 114 amino acid.

Trong co thé CCK c6 tac dung kich thich co bop tui mat, kich thich
t€ bao nang tuy bai ti€t enzyme amylase.

3.3.12. Secretin.

DBugc phat hién boi Bayliss va Starling vao nam 1902. la mot
peptide gom c6 27 amino acid, secretin dugc bai ti€t boi ta trang nho kich
thich cua pH acid. Hi¢n nay nguoi ta da tong hop dugc hoan toan phan ti
secrectin

Secretin ¢6 tac dung kich thich bai tiét bicarbonate nhim trung hoa
acid cua da day (pH tr 1,5-2,5 tang Ién 7,0). Ngoai ra secretin con co
nhiéu tic dung khac nhu kich thich tiét mat va bai tiét pepsin.

3.3.13. Gastrin.

Gastrin duoc bai tiét boi té bao vung hang vi cua niém mac da day.
Gastrin c6 cau truc 1a mot peptide bao gom 17 amino acid, dugc bai tiét tir
mot hormon c6 34 amino acid. Gastrin tong hgp nhan tao chi gom 4 amino
acid cuoi cung (tir 14 dén 17) c6 hoat dong day du cua gastrin va dugc ing
dung rong rai trong lam sang (phuong phap gastrin).

Gastrin c6 tac dung kich thich té bao thanh cua tuyén da day bai tiét
HCI va té bao chinh bai tiét pepsinogen. Ngoai ra gastrin con kich thich su
van dong cua da day, rudt, lam gian co vong cua mon vi.
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3.4. Cac peptide khang sinh

D6 1a nhimg peptide do vi vi khuan hodc ndm san sinh ra. Nhiéu
peptide khang sinh la peptide vong chira cac amino acid dang D va L.

3.4.1. Penicillin.

Penicillin dugc chiét ra tr dich nudi cdy nam Penicillium
chrysogenum . Penicillin gdm nhiéu loai, ching c6 ciu tao gan gidng
nhau, bao gé)m mot vong tiasolidin, mdt vong PB-lactam, mdt nhém amino
¢6 gan v6i CO, va mot mach bén (R), hinh 3.9.

mach bén vong thiazolidine
o — s o N
(r'"’ 1 H
E H S .|
R—C—N=—C—Cg s
H 7 | 1 -):i/C”'-,
o cu O
L i
vong COOH
B-lactam

Hinh 3.9 Ciu tao chung ciia phén tir penicillin

Ngay nay, nguoi ta biét duoc nhiéu loai penicillin ching chi khac
nhau b61 mach bén. Vi du:
- mach bén cua penicillin F 1a CH3-CH,-CH=CH-
- mach bén cua penicillin K 1a CH3-(CH2)3-CH,-
- mach bén cua penicillin O 1a CH,=CH-CH,-S-CH,-

- mach bén cta penicillin G 13 Q -CH,-

- mach bén cta penicillin Gla HO-¢~  N\-CH,-

- mach bén cua penicillin V 1a @-O-CHZ-

Penicillin lan d4u tién phat hién c6 tac dung chéng vi khuan gram
duong Staphylococcus, Diplococcus...nhung hau nhu khong cé tac dung
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chéng vi khuan gram 4m va ndm men. Vai thap nién tro lai day da phét
hién ra nhiéu loai penicillin méi trong d6 mét s6 ¢6 hiéu qua chong lai vi
khuan gram 4m va nim men, vi du: & ndng do cao (10 mg/ml) pencillin c6
kha ning chdng cac noi nAm men Saccharomyces cerevisae don boi va E.
coli.

3.4.2. Gramicidin.

Gramicidin dugc phat hién tir ndim 1942 va bao gdm hai loai 1a
gramicidin S ¢ 5 amino acid va gramicidin J c6 24 amino acid, ching déu
la nhitng peptide c6 cau truc vong.

Vé6i nong d6 vai mg/ml gramicidin co tic dung chéng duoc
Diplococcus pneumoniae, Streptococcus hemolyticus, Meningococcus,
Staphylococcus aureus va Neiseria. Cac chat gramicidin dugc dung dé
di€u tri cac bénh nhiém trung do tu cau, lién cau quang, nhiém trung mau
hau san, viém hong, viém mang ndo v.v...

3.4.3.Tyrocidin.

Tyrocidin dugc phat hién vao nam 1939 bdi Dubos khi 1én men vi
khuan B. brevis. Tyrocidin két hop véi gramicidin tao thanh tyrothricin.
Khi thuy phén tyrocidin trong méi trudng acid thay co cac amino acid cia
dang L nhu sau: ornitine, valine, leucine, proline, tyrosine, phenylalanine,
tryptophan, glutamic, asparaginic. Trocydin lai tiép tuc phan huy thanh
cac tyrocidin A, Bva C.

Ciing giéng nhu gramicidin & ndng d6 vai mg/ml tyrocidin déu ¢
tac dung chong cac loai vi khdn nhu  Diplococcus pneumoniae,
Streptococcus hemolyticus, Meningococcus, Staphylococcus aureus va
Neiseria.

3.4.4. Bacitracin.

Bacitracin dugc Johnson va cong su phat hién tir nam 1945 tir dich
chiét cia vi khudn Baccillus licheniformi (thuéc nhom B. subtilis).
Bacitracin bao gbm 10 loai khac nhau 1a : bacitracin A, A1, B, C, D, E, Fy,
Fa, F3 va G. Trong d6 bacitracin A chiém nhiéu nhat (37%). Bacitracin A
cAu trac 13 mot peptide nho chi gdm khoang 10 amino acid sau: L-leucine,
L-lysine, -L-isoleucine, L-cysteine, L-asparaginic, glutamic, D-asparaginic
D-phenylalanin, D-ornitin.

Bacitracin tuy khong c6 hoat tinh chdng vi khuan gram 4m, nhung
lai ¢6 hoat tinh manh m& chong vi khuan gram dwong, 1don vi /ml c6 thé
chéng duoc S. pyogenes, S. hemolyticus, S. albus, Clostridium welchii,

..Bacitracin duoc ding nhiéu trong chan nudi va cong nghiép thyc pham.

3.4.5. Polymycin.
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Polymycin dugc phat hién cung moét lac vao nam 1947 boi ba
nhom nha khoa hoc cua My va Anh tir dich chiét cua vi khuan Bac.
Polymixa. Polymycin 12 mot hon hop bao gom cac chat gan gidng nhau
goi la polymycin A, B, C, E va M. Chung déu 1a nhimg peptide c6 tinh
chat kiém, dé tao thanh mudi véi acid hitu co va vé co.

Polymycin c¢6 hoat tinh manh mé& chéng vi khudn gram duong va
am, ddc bi€t c6 kha ndng chong cac vi khuan mu xanh (Ps.aeruginosa) da
khang lai cac chat khang sinh khac.

3.5. Cdc peptide cé y nghia sinh Iy té bao

Céc peptide co y nghTa sinh 1y té bao thuong chu yéu 1a cac
peptide hormon da dugc gidi thiéu ¢ trén. Trong phan nay chi mang tinh
chat néu 1én nhitng tinh chit co ban trong hoat dong sinh 1y & té bao.

D6 1a nhitng peptide co tir 3 dén khoang 200 amino acid. N6 gdm
nhung hormon ctia cac tuyén ving dudi doi, tuyén yén, tuyén tuy, v.v...Su
tong hop hormon peptide xay ra & ludi ndi cht nguyén sinh dudi dang
mot chudi polypeptide dai hon, d6 1a mét tién hormon (pro-hormon) chang
han nhu pro-insulin déi véi insulin, proglucagon dbi voi glucagon...Nhiing
hormon peptide luu thong trong mau dudi dang tu do, c6 nira doi song
ngin (thuong dudi 60 phit), thoi gian dap tng ngan (vai gidy cho tac dung
tang duong huyét cia glucagon hoac chéng loi niéu cua vasopressin). Céc
hormon peptide khong vao trong té bao “dich” ma tac dung trén bé mat
ctia thy thé (receptor) dic hiéu & mang té bao.

3.6. Cdc peptide co chirc nang bao vé

Trong co thé dong, thyc vat co nhing peptide lam nhiém vu bao vé
cho co thé. Loai peptide dau tién phai ké dén & dong vét co xuong song do
1a cac peptide khang thé trong méu. Chung 1a nhitng yéu t6 nhan biét dac
luc cac tic nhan vi khuén, virus va cdc vat la xAm nhap vao co thé va dé
loai trir chiing ra khoi co thé. Ngoai ra trong mau cua dong vt trén con co
céc interferon v&i mot nong d6 nho cé kha ning chdng lai sy xam nhiém
ctia virus. Trong mau cta dong vat con co cac peptide chong chay mau
nhu fibrin v.v...6 thuc vat c6 nhiéu loai tao ra nhimg peptide doc tb, chi
v6i mot lidu luong nho ciling da co kha nang giét chét nguoi va dong vit.
Ngoai ra trong co thé dong vat, thuc vat va cac sinh vat khac noi chung
déu t6n tai mot hop chat c6 ban chit peptide 13 nhiém vu bao vé d6 la
lectin. Vi c6 kha ning lién két dudong mot cach dic hiéu va chon loc, nén
lectin c6 thé két ta cac tic nhan hay té bao la ¢6 ciu tric duong xam nhap
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vao co thé dé bao vé co thé. Vi thé nhidu nguoi con cho lectin 1a khang thé
thuc vat (xem chuong 1).

CAU HOI ON TAP
1. Thé nao 1a peptide, tinh chat chung, cac phuong phap
tach phan 1ap va xac dinh peptide?
2. Trinh bay vé su ton tai tu nhién, vai trd va chirc ning cta
peptid
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Chwong 4 CAu tric va tinh chat ly-hoa
cua protein

I. Céc quan diém khac nhau vé nghién ciru ciu tric protein
Nhu d3 biét, protein 12 nhitng phin chirc ning cta co thé, sy hinh
thanh chirc ning moi dua trén co sé thanh phan cu trac cua protein, hay
noi cach khac giira chtrc ning va thanh phan cu tric trong protein c¢6 lién
hé mat thiét véi nhau. Tir d6 su nghién clru cAu tric protein co thé dua trén
cac quan diém: nghién ctru thanh phan cau trac hoic dua vao chirc nang
sinh hoc dé tim hiéu céu trac cua chung. Chrfmg han, viéc nghién clru xac
dinh cau trc bac I caa phén tir protein 1a budc dau tién quan trong dé xac
dinh phan tr hoat tinh sinh hoc va tinh chit hoa 1y cta protein, 1a co s& dé
Xé&c dinh cdu trac khong gian ctia phén tir protein. Dya vao cau trac khong
gian cta cac phan tir protein tuong déng, ¢ thé du doan su dinh vi ciu
disunfua, cdu trac khong gian cua protein nghién ctru. Nguoc lai su xuat
hién mot bénh 1y dic trung nao d6 lién quan dén thay d6i chic ning cua
protein ma nguyén nhan chi 13 thay d6i 1géc amino acid trong phén tir. Vi
du: bénh thiéu mau hé)ng cAu hinh ludi liém, khi nghién ctru cAu tric bac 1
ctia hemoglobin binh thuong va bénh 1y dd xac dinh dugc d6 1a do gbc
amino acid glutamic & vi tri thir 6 trong chudi B ctia hemoglobin A (binh
thuong) bi thay thé bang gbc amino acid valine

II. Cac kiéu lién két trong ciu tric protein

2.1. Cdc lién két cong hoa tri

Trong phan tir protein ngoai cac lién két cong hod tri binh thuong,
ngudi ta thuong nhic dén hai kiéu lién két cong hoa tri dic biét c6 y nghia
quan trong d6i v6i cu triic va chiic nang cua chiing do Ia:

- Lién két peptide (xem chuong 3).

- Lién két disunfua (-S-S-).

Lién két disunfua 13 lién két dong hoa tri tao thanh do sy két hop
giita hai phan tir cysteine v6i nhau loai di 2H (hinh 4.1). Lién két disunfua
(con goi 1a cau disunfua) c6 thé hinh thanh giita hai phén tir cysteine trong
cung mot chudi polypeptide hodc giita hai cysteine thudc hai chudi
polypeptide khac nhau. Cau disunfua c6 vai trd quan trong trong viéc duy
tri cau trac bac III cua phan tir protein. Nhimg phan tir protein cang chira
nhiéu cau disunfua thi cang chit chg, ving bén. nhimg protein khong tan
nhu protein cia 16ng, mong, toc, stmg rat viing bén véi cac tac nhan hoa
hoc, chura t61 12% la cysteine
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Hinh 4.1 Sy hinh thanh ciu disulfua giita hai phan tir cysteine

2.2. Cdc lién két yéu lam 6n dinh cdu triic protein
2.2.1. Lién két hydro
La tuong tac yéu hinh thanh gitta mot nguyén tir mang dién tich am
(goi la nguyén tr nhan A-acceptor) va mot nguyén tu hydro (H) dang ndm
D—H+A< D—Heee A

Lién ké/l\hydro
R Rt R= III 1
\G \\Cf ‘VNHC"E“'\.;
g : ]
0 H =
i b !
“H .r‘"."“g"- o
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a b c

Hinh 4.2 Mot s6 lién két hydro quan trong trong hé théng séng
Ghi chi: a) gifta hydro ciia mdt ancohol va oxy cta nudc; b) gitta nhém carbonyl
keto va nudc; ¢) gitra nhdm peptide trong polypeptide;
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trong mot ndi cong hoa tri véi mot nguyén tir khac (goi 1a nguyén tir cho
D- donnor). Nbi cong hoé tri gitta D va H phai 12 ndi phan cyc va dam
may dién tir ciia A phai mang nhimg dién tr khong lién két co kha ning
thu hat dién tich 8" cua H.
Nang luong can dé pha vé mot lién két hydro 1a khoang 5 keal mol ™.

Mot dic diém quan trong cia cac lién két hydrogengen la H, nguyén tu
nhan A, nguyén tir cho D déu xép trén mot duong thang. Nguyén tar N
trong lién két N-H ciing nhu O trong lién két O-H déu 1a nhiing nguyén tir
cho chinh. Trong hé thng séng d6 1a cac nhém amine (-NHy) va hydroxyl
(-OH), su hién dién cia cic nhom nay khién cho céc phan tr c6 mang
chung dé hoa tan trong nudc do c6 su hinh thanh céc lién ket hydrogengen
gilta ching. Bac biét, cac phén tor nuée H,O - nhan t6 chil yéu cua vat chat
song luon ludn hinh thanh mét mang ludi déu dan nhitng hinh t dién du &
thé long hay thé ran.

Hinh 4.3 So d ciu triic mang hréi hinh thanh béi cac phan tir H,O
- Nguyén tir oxy biéu thi bing cc vong tron 16n

- Nguyén tir hydro dugc biéu thi bing cac vong tron nho
2.2.2. Lién két ion

La tuong tac tinh dién giita hai nhoém co dién tich ngugc dau.
Trong nhiéu truong hgp chat vo co, dién tir lien két luén ludn bi hat ve
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phia nguyén tr c6 d§ am dién cao hon gay ra sy phan li cation (nguyén tir
tich dién tich am) va anion (nguyén tu tich dién duong), vi du:
NaCl — Na* + CI

Vi dién tir lién két khong dugc phan chia dong déu cho hai nguyén
tor nén lién két nay khong dugc x&p vao loai cac lién két cong hod tri.
Khac voi cac lién két cong hoa tri hay lién két hydro, cac li€n két ion
khdng cd dinh hudng trong khong gian vi dién truong la khong dong déu
quanh ion. Trong moi trudng nudc, cadc anion va cation ludn ludon duogc
vay boc boi cac phan tir H,O tao thanh mot 16p vé boc ngoai nén khong
thé lién ket truc tiép véi cac anion va cation khac. Do do, nguoi ta cho
rang tuong tac tinh dién nay khong dong vai trd quan trong quyét dinh cau
hinh khong gian cua céc phan tir hitu co.

2.2.3. Lién két Van der Waals

La cac tuong tac khong déc hiéu xudt hién giira hai nguyén tir khi
chung tién lai gan nhau. Tuong tac niy khong do su phan phéi 1éch cua
cac dién tir gitra hai phan tir ma do cac bién dong thoang qua ctia ddm may
dién tr gay ra sy phan clrc nhat thoi trén phan tir. Lién két Van der Waals
1a két qua cua lyc hit va ltc ddy. Hai luc nay can bang & mot khoang cach
nhat dinh, dic trung cho timg loai nguyén tir. Khoang cach nay duogc goi
la ban kinh Van der Waals. Day 1a lyuc lién két yéu nhat, véi gia tri chi
khoang 1 k cal mol™.

Pé lién két nay that sy co ¥ nghia, nd phai ton tai mot s luong
16n, nghia 14 bé mat tiép xuc giita hai phan tir phai cyc dai. Dién hinh 1a
khi mot phan tir c6 mang mot hdc c¢6 hinh dang phu hop véi chd 10i trén
phan tir kia nhu truong hop tuong tac giita khang nguyén - khang thé, giira
enzyme - co chét.

2.2.4. Lién két ki nuéc (twong téc ki nuéce)

Cac phan to khong phan cuc, tic 1a cac phan tir khong chira nhom
ion hoa 1an lién két phan cuc, déu khong hoa tan trong nudc, chung l1a
nhimg phan tr ki nude. Lyc thuc ddy cac phéan tir hay cac vung khong
phan cyc cua cac phan tir lién két v6i nhau thay vi véi cac phan tir H,O
(day phan tir H,O ra ngoai) duoc goi 1a lién két ki nudc. Pay khong phai
1a mot Iyc lién két diing nghia ma 1a khuynh huéng loai trir cac nhom
khong phan cuc ra khoi mang luéi nudc. Con lién két that sy ton tai giita
cac phan tir khong phan cuc 13 lién két Van der Waals. Céac tuong tac ki
nuéc dong vai trd quan trong trong viéc On dinh cac protein, cac phirc
protein v&i cac phan tir khac ciing nhu sy phan bd cac protein trong céc
mang sinh hoc.
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I11. Hinh dang kich thuéc va ciu triic ciia phan tir protein

3.1. Hinh dang kich thuoc

Protein c6 khéi lugng phan tir (Mr) twong ddi 16n va thay doi trong
mot dai rong tir hon 10 nghin dén hang tram nghin dalton (bang 4.1). Cac
phan tir protein cé thé c6 dang cAu (ké ca hinh biu duc) hoac dang soi.
Thudc vé dang cau hau hét 1a nhitng protein c6 hoat tinh xuc tac hodc van
chuyen nhu enzyme, hemoglobin, globulin...ty 1¢ gitta truc dai va truc
ngan cua phan tr be hon hoac bang 20. O cac protein hinh soi ty 1¢ nay
16n hon nhiéu vi dy tropocolagen (don vi cau trac co sO cua colagen) c6
chiéu dai khoang 3000 A°, duong kinh khoang 15A° Cac protein hinh soi
turong d6i tro vé mit hoa hoc, chu yéu gitr chirc ning cau trac chdng do co
hoc vi du: colagen cua da, xuong, sun, gan, rang; keratin cta tdc, 1ong;
fibroin cua to; myosine cua co v.v...

3.2. Cau triic bdc nhat (cdu triic so cdp)

CAu tric bac I biéu thi thanh phan va trinh ty cic amino acid trong
phan tir protein, ciu triic nay dugc giit viing bang lién két peptide-lién két
cong hoa tri (xem chuong 3). Cau triic bac 113 ban dich ctia ma di truyén,
viéc xac dinh céu trac bac I 1a co so dé téng hop nhan tao protein bf?mg
phuong phap hoa hoc hoac bang cac bién phap cong nghé sinh hoc. Vi du:
nam 1953, lan dau tién Frederick Sanger (ngudi Anh) da Xac dinh trinh ty
sap xep cac amino acid trong phan tu insulin va dén nam 1966 protein nay
lan dAu tién da duoc tong hop bang phuwong phap hod hoc. Ngay nay ngudi
ta da c6 thé dung vi khuan Escherichia coli dé tong hop insulin (s& trinh
bay k¥ hon & chuong 6).

3.2.1. Chu truc bac I cia mot sd protein da biét

Bing cac phuong phap xéc trinh ty amino acid ciia protein, ngoai
mot s6 loai protein d biét rd cau trac bac I nhu insulin d8 dugc trinh bay
¢ chuong 3, hién nay nhiéu loai protein khic dd biét dwoc trinh tu cac
amino acid trong chu01 polypeptide nhu: ribonuclease 1a mot protein céd
124 amino acid, ndi v6i nhau thanh mot chu01 (hinh 4.4); hemoglobin la
protein c6 4 chudi polypeptide, 2 chudi o ( mdi chudi 141 amino acid) va
2 chudi B (mdi chudi 146 amino acid); tripsinogen bod (229 amino acid);
chimotrypsin bo (229 amino acid); alcohol dedhyrogenase ngua (374
amino acid); glutamate dehdrogenase bo (500 amino acid) v.v..

3.1.2. Tinh quy ludt trong cdu tric bac nhat cta protein
Nhimg protein dong thé cua nhimng loai khac nhau c6 mot sd goc

amino acid tuong d6i khong d6i ¢ nhiing vi tri ddc biét va c6 nhitng gdc
amino acid thay ddi, nghia 1a & nhiing loai khac nhau, cac amino acid khéc
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c6 thé thay thé cho nhau. Thi du insulin ctia nhiéu loai khic nhau co
nhiing amino acid khac nhau ¢ vi tri 8, 9, 10 (bang 4.1), twong ty nhu doi
Vi1 oxytocin, vasopressin, vasotocin & mot so loai dong vat khéc.

Hinh 4.4 Cau truc bic nhat cia ribonuclesae ctia bo

Bing 4.1 Sy thay thé amino acid trong chudi A ciia insulin & mgt s6 loai

Loai Vitri cua amino acid
8 9 10
Bo Ala Ser Val
Lon Thr Ser lle
Curu Ala Gly Val
Ngua Thr Gly lle
Ca nha tang Thr Ser lle
Nguoi Thr Ser lle
Cho Thr Ser lle
Thé Thr Ser lle

3.3 Cdu tric béc II (cdu tric thir cdp)

Biéu thi cua cdu truc bac Il 1a sy x04n cua chu01 polypeptide, la
tuong tac khong gian gitta céc goc amino ac1d & gan nhau trong mach
polypeptide tao thanh hai dang xodn o va xan p. Néi cach khac, 1a dang
khéng gian cuc bd cia timg phan trong mach polypeptide. CAu trac nay

58



dugc 1am bén nho cac lién két hydro dugc tao thanh giita lién két peptide
0 ké gan nhau, cach nhau nhitng khoang xac dinh.
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Hinh 4.5 Céc kiéu xodn trong céu tric bic II ciia protein

3.3.1. Phuong phép nghién ctru cau trac bac I
Hién nay nguoi ta c6 thé dung nhiéu phuong phap khac nhau dé phan tich
céu trac bac II clia phan tir protein nhu phé hong ngoai, pho tir ngoai- kha
klen phd cong huong tir hat nhén, trao d6i hydro ning, do d6 chiét quang
, c0' s ctia mot s6 phuong phap thuong hay dugc dung dé phan tich
céu tIuc bac II cua protein dya trén nhitng nguyén tac riéng sau:

- Pho hong ngoai: phd hap thy hong ngoai chinh 1a phd dao dong
quay, vi khi hép thu birc xa hong ngoai thi ca chuyén dong dao dong va
chuyén dong quay déu bi kich thich. Phd quay cua phan tir khong nhiing 1a
phuong phap quy dé nhan dang cac chat ma con cho phép xac dinh chinh
xéc khoang cach gifta cac hat nhan nguyén tir va goc giita cac kién két.

- Ph tir ngoai- kha kién: Khi phéan tir hap thu birc xa tir ngoai hogc
kha kién thi nhiing eletron hod tri ctia n6 bi kich thich va chuyén tir trang
thai co ban 1én trang thai kich thich. Vi thé phd thu dwoc goi 1a phd tir
ngoai kha kién (Ultraviolet and Visible Spectra, viét tit 1a UV-Vis) va
ciing duoc goi 1a phd hap thu eletron. Mdi trang thai eletron tmg véi mot
duong cong thé nang va do d6 tng véi mot gia tri xac dinh cia tan s dao
dong riéng cua phan tur.
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- Ph cong huéng tir hat nhan: Dwa trén nguyén li sir dung cac
notron va cac proton trong hat nhan nguyén ttr, sé lugng spin cta proton
va notron déu bang nhau va bang 1/2. Tuy thudc vao viéc cac spin cua
nhimg hat nucleon d6 c6 cap doi hay khong ma hat nhan cua nguyén tur c6
thé duogc dic trung boi mot s6 lugng tir spin hat nhan (I) bang khong hay
khac khong. Néu ¢ hat nhan c6 mot sp1n khong cap d01 thi I= 1/2, néu co
nhiéu spin khong cap dOI thi | > 1. Néu chiéu vao miu dung dich protein
song vo tuyén c6 tan sb xac dinh, thi cac hat nhan ¢ muc nang luong thap
s& hap thu ning ning lugng cua song vo tuyén dé chuyén 1én muc cao.
Nguoi ta noi lac d6 da xay ra cong huong tir hat nhan (Nuclear Magnetic
Resonance, viét tat 1a NMR). Tir d6 ngudi ta da thiét ké may phd cong
hudng tir hat nhan bao gdm 6ng chira dung dich mau dwoc dit giira tir
truong ctia mot nam cham manh. Mot may phat cung cap séng radio. Mot
may thu séng radio theo ddi sy hap thu ning luong thong qua cudn cam
bao quanh miu, tin hiéu cong huong tir duoc khuyéch dai, phan tich va
truyén sang bat ty ghi dé v& phd. May cong hudng tir hat nhan duoc phat
hién tir nam 1946, g dung vao hoa hitu co nam 1953, ngay nay cang
duoc phat trién va hoan thién. N¢ 1a cong cu dic luc cho cac nha hoa hoc
trong viéc xac dinh cau tric phan tir protein.

- Trao d6i hydro ning: Dya trén nguayen tic cac hydro ning H?
(thudng duoc ky hi¢u la D-deuterium) va H” (thuong dugc ky hiéu 1a T
trltlum) dé thay thé cho cac hydro binh thuong dang nam trong céc lién
két trong cau triic phan tir protein. Tir ¢6 nhd hinh anh phé dic trung duge
phat ra tir cac loai hydro ning d6 dé xac dinh cau trac ctia phan tir.

3.3.2. Céu trtic bac II cia mdt s6 protein da biét

Theo Paulin va Cori (1951) cau trac bac II cta protein bao gém 2
kiéu chinh 13 xoan o va phién gép p

Bing 4. 2. S6 lwong xoin o va phién gip B trong chudi don mét s protein

s6 gbe (%)
Protein (s6 goc) Xoan o Phién gip B
Chymotrypsin (247) 14 45
Ribonuclease (124) 26 35
Carboxypeptidase (397) 38 17
Cytochrom C (104) 39 0
Lysozyme (129) 40 12
Myoglobin (153) 8 0
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Hai so¢i xoan
Xoan a

~Céc té bao
So¢i nhd

Tién fibrin
=. Tién soi nho

Hinh 4.6 Lat cit ngang s¢i téc v6i chudi xodn o keratin

O trong toc ngudi ta tim thiy keratin (hinh 4.6) 12 loai protein c¢é hai
dang cau truc: dang o binh thudng va dang P dudi thang.; cau tric phién

gip B tim thay trong fibroin cta to.

Hinh 4.7 Ciu tric kiéu xoén colagen

Cau truc xoan o hién nay
dugc tim thay trong nhi€u loai protein

khac nhau Mait khac ty 18 % xoén o

trong cac protein khac nhau
ciing thay doi kha nhiéu. Vi du
trong hemoglobin va mioglobin
la 75%; lisozym la 35%;
ribonuclease 12 17% ...

- Ngoai ra con c6 kiéu
xoan colagen dugc tim thiy
trong phan ti colagen (hinh
4.7), don vi céu tric cua né 1a
tropocolagen bao gébm 3 mach
polypeptide bén vao nhau thanh
mot day cap siéu xodan (vi mdi
mach don ¢6 ciu tric xodn
chiéu cao ctia mdi gbc xo0dn trén
truc siéu xoan nay la 2,9
anstron, mgt vong xodn 1a 3,3
gdc amino acid . Ba mach
polypeptide trong “day cap” ndi
v6i nhau bang cac lién két
hydro.
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3.4. Cdu tric khéng gian ciia protein

3.4.1. Pinh nghia va khai niém vé cdu tric khong gian

Bing phuong phap nhidu xa tia X, nguoi ta d3 nghién ctu cdu trac
khong glan ba chiéu cua cac phan tu proteln d6 1a hinh dang do sy xoén
dé tao xodn o va phién gip B tao thanh ciu trac bac II, d6 1a hinh dang do

su cudn lai cta cac chudi 6 ciu trac bac 1T dé tao thanh cAu tric bac
III va vi tri ctia su sap xép cac protein c6 cau trac bac III dd trong khdng
gian dé tao thanh cau tric bac IV (hinh 4.8).

Bac I Bac II Bac 11T

Hinh 4.8 So dd cac bic cu triic ciia phan tir protein

Trong cau tric khong gian ngoai lién két hydro thi lién két cau
disulfua trong cau tric bac IT va déc biét trong cau triic bac III ¢6 ¥ nghia
hét stc quan trong dé gitr cau trac cudn khuc cua chudi polypeptide thanh
khéi. Pic trung cho potein hinh cau, 1a twong tac khong glan gilra cac gbc
amino acid ¢ xa nhau trong mach polypeptide. Trong nhiéu protein cau co
chtra cac gbe Cys tao nén lién két disulfua gitra cac gbc Cys xa nhau trong
mach polypeptide 1am cho mach bi cudn lai. Ngoai ra cau triic bac III con
duoc gilr ving bang cac loai lién ket khac nhu Van der Waals, lién két
hydro, lién két tinh dién giita cac gc amino acid v.v..

CAu triic bac IV chi dic trung cho nhiing phan tir protein c6 cau tric
tir hai hay nhiéu chudi protein hinh ciu, twong tac voi nhau sip xép trong
khong gian tao nén. Moi mot chudi polypeptide d6 dugc goi 1a mot ticu
don vi (subunit), ching gin véi nhau nhd cac lién két hydro, tuong tac
Van der Waals gitra cac nhom phén b6 trén bé mit cua cac tiéu don vi dé
lam bén ciu trac bac IV.
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Nhu viy ta c¢6 thé dinh nghia mot cach ngin gon céu truc khong
gian cua protein 1a hinh dang cua phan tir protein dugc céu thanh do sy
sdp xép trong chudi va gitra cac chudi polypeptide trong khong gian.

3.4.2. X&c dinh khdi lugng phan tir ctia protein
. Dé xac dinh khéi lwong cta phéan tir protein nguoi ta co thé dung
nhiéu phuong phép khac nhau nhu: phuong phap khuyéch tan, phuong
phap phan tich ronghen, phuong phap tan xa anh sang v.v... Tuy nhién,
cac phuong phap khac nhau thudng cho nhitng ket qua khac nhau. Sau day
xin gidi thiu mot s6 phuong phap c6 do tin cdy cao va thuong duge su
dung dé xac dinh khoi lugng phan tir protein.

- Phuong phép ly tam siéu toc

Dua trén sy xac dinh :[éc do lléng (hing sb liang) cua protein trong
dung dich chiu sy ly tdm toc do rat 1on (hang tram ngan vong trong 1
phut) roi tinh khoi lugng phéan tir (Mr) theo cong thirc

RTS
Mr=———
D(1- VP)

Trong d6 R 1a hing sé khi tinh theo erg mol™ d6™, T 1a nhiét do
tuyét doi, S la hang so lang tinh theo don vi Svedberg (don vi Svedberg
dugc ky hi¢u bang chir S va bang 1013 gidy), D la h¢ so khuyéch tan, V 1a
thé tich riéng phan cua protein, P 1a ty trong ciia dung moi.

Bang 4.3 MGéi lién quan giira hing s6 ling (S) va khéi lugng
phan tir ciia mot sé protein

Protein Trisd S Khéi lugng
(don vi Svedbrg) (KDa)
Chat e ché pancreatic tripsin 1 6,520
Cytochrom C 1,83 12,310
Ribonuclease A 1,78 13,690
Myoglobulin 1,97 17,800
Tripsin 2,5 23,200
Carbonic anhydrase 3,23 28,800
Concanavalin A 3,8 51,260
Malate dehydrogenase 5,76 74,900
Lactate dehydrogenase 7,54 146,200
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- Phuong phap dién di

Dua trén nguyén tic 1a kha nang di chuyén va phan b trén gia thé
(thuong 1a gel polyacrylamide hay agarose) cua tung loai protein trong
dién trudong. So sanh véi cac protein di biét trude khdi luong (protein
chudn) dé xac dinh khdi lugng protein mau can tim. Khoi luong (hay trong
luong phan tor Mr) duoc xac dinh tuong quan voi sy di dong dién di cua
mdt phan tir protein trén gel polyacrylamide chta SDS (SDS-PAGE).
Ngudi ta 1ap dd thi chuan theo log Mr ciia cac protein da biét khdi lugng
(marker) ty 1& hay twong quan d6i véi sy di dong tuong ddi cia cac
protein. Can ctr vao do thi nay s& tinh dwgc Mr cua protein chua biét khoi
luong phén tu. Hinh 4.9.

r' s

Protein chua biét

¢
Log Mr \

Su di dong tuong ddi
Hinh 4.9  Cach lap d6 thi chuin dé tinh Mr ciia protein

- Phuong phép sic ky loc gel (loc sang phan tir)

Nguoi ta c6 thé dung phuong phap sic ky loc gel dé phéan tach cac
protein c6 khdi lwong phén tir va kich thudc khac nhau. Gel duoc ding
thuong 1a sephadex. D6 la mot polysaccharide dac biét, hydrate hoa rat
manh thanh nhiing hat gom nhiing phéan tu polysaccharlde két hop véi
nhau bang nhimng lién két ngang tao nén nhing 15 ‘rdy” phan tur trong
khong gian vo1 cac 16 ¢6 kich thudc nhat dinh (lién két ngang cang nhiéu
thi 16 rdy cang bé va nguoc lai). Sephadex duoc nhdi vao cot cing voi
dung dich dém roi cho hdn hop protein chay qua, dung dich protein xuéng
cot theo trong luc, cac phan tir phén tur protein nho co thé lot vao 16 ry
nén chay xuéng cot chdm hon cac phén tir protein 16n khong lot vao 16 ray
(hinh 4.10). Két qua 1a himg dugce riéng ting loai protein sau nhing thoi
gian nhat dinh. Xac dinh khoi luong protein bang cach dung phwong phap
ngoai suy véi mot s protein mau da biét khdi luong phan tir.
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Hinh 4.10  So d6 minh hoa sic ky loc gel
A-Hdn hop gém céa phan tir 16n va nho
B- Cac phan tir nhd chui vao su trong 16 gel
C- Cac phan tir 16n dang dugc rut ra ngoai con
cac phan tir nhé tam thoi dugc gitr lai

3.4.3. Céu tric khong gian mot sd protein da biét

Nho su phat trién ngay cang tién bo, ngdy nay ngudi ta da biét cdu
tric bac I cting nhu khong gian ctia nhiéu loai protein cd vai trdo quan
trong trong co thé ( xem bang 1.1).

Ngoai cdu tric khong gian ctia mot sb protein dd gidi thiéu trong
phan cau triic bac II & trén, tir 1au nguoi ta cling da biét cau tric khong
gian (bac III va IV) cua nhi€u protein co6 vai tro dac biét quan trong khéc
nhu: hemoglobin la protein dugc nhac dén nhi€u nhat, c6 khoi lugng 64.5
kDa, dugc cau trac tir 547 amino acid nam trong 4 chuoi polypeptide, 2
chudi a va 2 chudi B; myoglobin chi gom mot ,chu5i polypeptide két hop
v6i nhan hem va chymotripsin 1a protein c6 khoi lugng 22.6 kDa, cau tao
tr 241 amino acid tao thanh 3 chudi polypeptide (hinh 4.11).

3.4.4. Céc diéu kién lam bén viing cdu triic khong gian

Nhu di biét cdu trac khong gian cta phan tir protein duoc 6n dinh
ngoai nho mot so lién két disulfua bén virng, thi phan 16n 1a nho céc lién
két yéu nhu lién két hydro, lién két Van der Waals v.v...Vi vay céc diéu
kién dé lam o6n dinh cau trac cua protein la phai tranh nhitng tac dong co
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thé 1am phé v& nhiing lién két d6 nhu: tac dong manh cuia co hoc, nhiét do,
d6 pH, cac muoi kim loai nang v.v...(s€é dugc gidi thi¢u k§ hon trong muc
bién tinh protein ¢ phan sau).

Myoglobin Hemoglobin

Hinh 4.11 CAu tric cia khong gian ciia mdt s6 phan tir protein

3.4.5. Tinh quy ludt trong c4u triic bac IV cia protein

Céc protein ¢ ciu tric bac IV, phan tir ¢6 thé dugc cdu tao tir hai
cho téi hang tram tiéu don vi. Tuy nhién phan 16n cac phan tir protein
dugc ciu trac tir cac tiéu don vi ddng nhit hodc tir cac nhom tiéu don vi
gidng nhau, vi thé phan tir protein thuong dugc cau tao ddi xing.

Vi du: ciu tric khoéng gian protein duoc xac dinh dau tién la
hemoglobin c6 khéi lwong phan tir 64,5 Kda, gdm 4 chudi polypeptide, hai
chudi o (141 amino acid mdi chudi) va hai chudi p (146 amino acid mdi
chudi). Nho phan tich cdu truc bang tia X Max Peutz va John Kendrew
(1959) da phat hién su sap xép cac tiéu don vi trong hemoglobin thanh cap
dbi xtng, mdi mot cip gdm mot tiéu don vi o va mot tiéu don vi p . Vi
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vay, co thé coi hemoglobin c6 cAu tric 4 tiéu don vi hay 2 tiéu don vi
(mdi tiéu don vi gdm ca a va p).

Nhiing protein cdu tric tir cac tiéu don vi dong nhat c6 mot hay mot
5O nhat dinh kiéu déi xung nhu d6i xtmg quay tron hay xoén dc. Nhu vay
cac tiéu don vi ¢ thé xEp chong 1én nhau quanh mot hoac mat s truc hay
la duong xoén de.

Hinh 4.12 Hai kiéu déi xirng vong tron trong ciu tric protein

Trong ciu trac dbi xing quay tron cac tiéu don vi sap xép xung
quanh mdt tryc tao thanh dang cau triic dong, cac protein c6 cau trac dbi
xung duong xoan dc tao thanh cau trac dang m6 ma nhiing tiéu don vi c6
thé xép thém vao theo duong xodn 6¢. C6 nhiéu dang ddi xung quay tron
ma dang don gian nhét 1a ddi ximg vong tron, ¢ do6 cac tiéu don vi dugc
sap xép bao quanh mot truc duy nhat (hinh 4.12). Ngoai ra trong sy dbi
Xtng quay tron c6 thé phan bd phirc tap hon con dugc goi 1a ddi xtng hai
mat, thim chi hai muoi mat nhu & cau truc vo cua mot so loai vius.

Trong mot sb it truong hop phan tir protein c6 thé gom nhicu tiéu
don vi khong dong nhat thi cau triic cua ching c6 thé khong mang tinh doi
xung va rat phuc tap.

IV. Tinh chit 1y -ho4 ciia protein

4.1. Tinh tan cua protein

Cac loai protein khdc nhau c6 kha nang hoa tan dé dang trong mot
sO loai dung moi nhat dinh, chang han nhu albumin d& tan trong nudc;
globulin dé tan trong mudi lodng; prolamin tan trong ethanol, glutelin chi
tan trong dung dich kiém hodc acid lodng v.v...

4.2. Tinh ngdm nudc cua protein

Trong méi truong nude, protein két hop véi nude truong 1én tre
thanh dang keo hay noi cach khac protein ¢ trang thai hydrate hoa, cac
phan tir nude bam vao cadc nhdm wa nudce trong phan tir protein nhu -NHy,
-COOH..., 16p 40 nudc bao quanh phan tir protein 1a mot trong cac yéu to
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1am bén vimg cdu trc, ngin cach cac phan tir protein khong cho ching
dinh vao nhau dé thanh tua.

4.3. B¢ nhot cua dung dich protein

Khi protein hoa tan trong dung dich, mdi loai dung dich cta nhiing
protein khac nhau c6 do nhdt khac nhau (bang 4.3). Nguoi ta ¢6 thé loi
dung tinh chat nay dé¢ xac dinh khoi lugng phéan tir cua protein (d9 nhét
cang cao thi khoi luong phan tir cang cao).

Bang 4.4 Do nhét ciia mot sd protein

Protein Nong do % | Do nhét tuong doi
(trong nudc) (cta nude =1)
Gelatin 3,0 4,54
Albumin tring 3,0 1,20
Gelatin 8,0 14,2
Albumin tring 8,0 1,57

4.4. Hang s6 dién méi ciia dung dich protein

Khi thém cac dung moi hitu co trung tinh nhu ethanol, aceton vao
dung dich protein trong nudc thi do tan ctia protein giam tdi muc két tua
do gidm mutrc ¢ hydrate ho4 ctia cac nhom ion hoa cua protein, 16p 4o mat
nuéc, cac phan tir protein két hop véi nhau thanh taa. Nhu vay, hang sd
dién moi cua dung moéi [am ngan can luc tinh dién gitra cdc nhém tich dién
cua protein va nudc. M&i lién hé d6 duge dic trung boi biéu thirc:

Li- 1

D r?
Trong d6: D - hing sb dién moi ctia dung dich
F- luc tinh dién gitra cac ion tich dién
L1 I, - dién tich cac ion, r - khoang cach gitta cac ion
O day luc tinh dién gitta cac ion ty 1& nhgich v6i hang sé dién méi
va khodng cahc gitra c4c ion protein.

4.5. Tinh chat dién li ciia protein

Ciing nhu cac amino acid, protein 1a chét dién i ludng tinh vi trong
phan tir protein c6 nhiéu nhoém phan cyc manh (goc bén R) ctia amino acid
vi du: nhom COOH thtr hai cia Asp, Glu; nhém NH; cta Lys; nhém OH
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cua Ser, Thr, Tyr v.v...Trang thai tich dién cua cac nhom nay phu thude
vao pH cua méi truong. O mot pH nao d6 ma téng dién tich (+) va dién
tich (-) ctia phan tir protein bang khong, phan tir protein khong di chuyén
trong dién truong thi gia tri pH d6 goi 1a pH; (isoeletric-diém dang dién)
ctia protein. Nhu vay protein chira nhiéu Asp, Glu (amino acid c6 tinh acid
manh) thi pHi & trong ving acid, nguoc lai nhidu amino acid kiém nhu
Lys, Arg, His thi pH; ¢ trong ving kiém.

O méi truong c6 pH < pH; , da sb protein 13 mot cation, sé dién tich
duong 16n hon sb dién tich am. O pH > pH; phan tir protein thé hién tinh
acid, cho ion H*, do d6 sé dién tich 4m 16n hon sb dién tich dwong,
protein la mot da anion, tich dién am.

Bang 4.5 Gia tri pH; cia mdt s protein
Protein pH; Protein pH;
Pepsin 1,0 Globulin sira 52
Albumin trimg 4,6 Hemoglobin 6,8
Casein 4.7 Ribonuclease 7.8
Albumin huyét 4,9 Tripsin 10,5
thanh Cytochrom C 10,6
Gelatin 4,9 Prolamin 12,0

Trong moi truong c6 pH = pHj , protein dé dang két ty lai voi nhau
vi thé nguoi ta loi dung tinh chat nay dé xac dinh pH; cua protein cling
nhu dé két tia protein. Mat khac do su sai khac nhau vé pH; giita céac
protein khac nhau, ¢6 thé diéu chinh pH ctia mdi truong dé tach riéng cac
protein ra khoi hon hop ctia ching.

4.6. Su két mudi ciia dung dich protein

Mudi trung tinh c¢6 anh huong rd téi do hoa tan cia protein hinh
cau: véi nong do théap chung lam hoa tan nhiéu protein. Tac dung d6
khong phu thudc vao ban chat cua mu01 trung tinh, ma phu thudc vao
noéng d6 mudi va sd dién tich ciia mdi ion trong dung dich, tirc 1a phu
thudc vao luc ion p cua dung dich (p = 1/2 > C1 Z; %trong d6 Z la ky hiéu
cua tong, C; 1a nong do ctia mdi ion, Z; 1a dién tich ctia mdi ion). Cac
mudi c6 ion hoa tri 2 (MgClz, MgSOs...) 1am tang déng ké do tan cua
protein hon cac mu01 c6 ion hoa tri 1 (NaCl, NH4CI, KCI...). Khi tang
dang ké nong do mudi trung tinh thi d6 tan cta protein bat dau giam va &
nong 6 mudi rat cao, protein c6 thé bi tiia hoan toan.
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Cac protein khac nhau tua ¢ nhiing néng d6 mudi trung tinh khéc
nhau. Nguoi ta sir dung tinh chit nay dé chiét xuat va tach riéng timg phan
protein khoi hon hop. Do la phuong phap diém tich (két tia protein bang
mubi). Thi dy ding mubi amonium sulfate 50% bdo hoa két tia globulin
va dung dich amonium sulfate bio hoa dé két tiia albumin tir huyét thanh.

4.7. Biéu hién quang hoc ciia protein

Ciing nhu nhiéu chét hod hoc khac, protein ¢ kha ning hap thu va
blrc xa xa anh sang dudi dang lugng tr hy. Vi vay co thé do cuong do hép
thu cua protein trong dung dich hay con goi 1a mat do quang thuong ky
hi¢u bang chit OD (Optical Density). Dya trén tinh chat d6 nguoi ta di san
Xuat ra cac loai may quang pho hap thu dé phan tich protein. Nhin chung
protein déu c6 kha ning hap thu anh sang trong viing kha kién (tir 350nm-
800nm) va ving ttr ngoai (ttr 320nm xudng téi 180nm).

Trong ving anh sang kha kién protein két hop véi thude thir hap thu
manh nhat & ving dnh sang d6 750nm (dinh luong protein theo Lowry).

Pbi voi vung tr ngoai dung dich protein c6 kha ning hap thu anh
sang tir ngoai ¢ hai ving budc song khac nhau: 180nm-220nm va 250nm -
300nm.

O budc song tir 180nm-220nm d6 1a ving hap thy cia lién két
peptide trong protein, cuc dai hép thy & 190nm. Do lién két peptide co
nhleu trong phén tir protein nén dg hap thu kha cao, cho phép dinh luong
tat ca cac loai protein véi nong do thap Tuy nhién vung hép thu nay cta
cac lién két peptide trong protein c6 thé bi dich vé& phia co budc song dai
hon khi c6 mot s tap chat 1an trong dung dich protein. Mit khac chinh
cac tap chat nay ciing hip thu anh sang tir ngoai & ving budc song & ving
budc song 180nm-220nm. Vi thé trong thuc té thuong do do hip thu cua
dung dich protein ¢ budc song 220nm-240nm.

O budc tir 250nm-300nm 14 viing hap thu cac amino acid thom (Phe,
Tyr, Trp) c6 trong phan tir protein hap thu cuc dai & 280nm (xem chuong
2). C6 thé sir dung phuong phap do d6 hap thy ciia dung dich protein &
budc séng 280nm dé dinh tinh va dinh luong cac protein c¢6 chua cac
amino acid thom. Ham lugng cdc amino acid thom trong c4c protein khéc
nhau thay (101 kha nhiéu, do d6 dung dich cua cac protein khac nhau co
noéng do gidong nhau cé thé khac nhau vé do hap thy & budc song
280nm.Va duoc danh gia bang hé sb tit, vi du: hé sb tit ciia albumin huyét
thanh bo bang 6,7 khi cho anh sang c6 bude song 280 nm di qua 1 cm
dung dich co noéng do 10 mg/ml; trong khi hé s6 tat ctia khang thé IgG
bang 13,6. Ngoai ra ¢ nhiéu chat khac trong dung dich cling c6 anh
huong dén do hép thu protein. Vi vay, cac phuong phap do do hap thu ¢
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ving 4nh sang tir ngoai thudng dugce dung dé dinh luong protein d4 dugc
tinh sach hodc dé xac dinh protein trong cac phan doan nhan duoc khi sic
ky tach cac protein qua cot.

4.8. Két tua thudn nghich va khéng thudn nghich protein

Khi protein bj két tia don thuan bang dung dich mudi trung tinh co
néng d6 khac nhau hodc bang alcohol, aceton ¢ nhiét do thap thi protein
van gilt nguyén duoc moi tinh chit cua nd ké ca tinh chat sinh hoc va ¢
thé hoa tan tro lai goi la két tia thuan nghich. Cac yéu t6 két tua thuin
nghich duoc dung dé thu nhan ché pham protein. Trong qua trinh két tia
thuan nghich muéi trung tinh vira 1am trung hoa dién vira loai bo 16p vo
hydrate hoé cua protein, con dung moi hiru co hdo nudc pha huy 16p vo
hydrate nhanh chéng. Trong ché pham protein nhan dugc con 14n cac chat
d4 dung dé két tua, can st dung phuong phép thich hop dé loai bo cac chat
nay. Vi du c6 thé dung phuong phap tham tich dé loai bo mudi.

Nguoc lai két tia khong thuan nghich 13 phan tir protein sau khi bi
két tiia khong thé phuc hoi lai trang thai ban dau. Su két tua nay thuong
dugc str dung dé loai bo protein ra khoi dung dich, 1am ngung phan tng
clia enzyme. Mot trong nhiing yéu td gy két tia khong thuan nghich don
gian nhét 1 dun s6i dung dich protein (s& néi k¥ hon trong phan bién tinh
protein & phan sau).

4.9. Cdc phan wng hoad hoc cua protein

Ciing nhu cac amino acid va peptide protein c6 cac phan trng hoa
hoc twong tur d6 13: phan tmg cua cac nhém -COOH, -NH, gbc R va phan
ung tao mau dac trung cua lién két peptide nhu phan ng biure (xem
chuong 2 va 3. Ngoai ra, con mot sd phan tng mau dac trung khac, co y
nghia quan trong trong phét hién protein va cac gdc amio acid trong chudi

polypeptide:

4.9.1. Phan tg véi thude thir Folin-Ciocalteau

Thudc thir Folin-Ciocalteau ¢6 chtra acid phosphomolipdic va acid
phos phovolframic. Cac chat nay lam tang d¢ nhay cua phan ng biure,
mit khac phan mg v6i gde Tyr va Trp trong phén tir protein. Cac gbe
amino acid ndy tham gia trong qua trinh tao phirc chat mau xanh da troi.

4.9.2. Phan g v61 ninhydrin

) Tat ca cac amino acid trong phan tir protein déu phan tng voi hop

chat ninhydrin tao thanh phttc chat mau xanh tim, Phan ung dugc thuc
hién qua mdt s6 budc nhu sau:

Dudéi tac dung cua ninhydrin ¢ nhiét dp cao, amino acid tao thanh
NHj;, CO;, va aldehit, mach polypeptide ngan di mot carbon; dong thoi
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ninhydrin chuyéq thanh diceto oxy hindrien. Diceto oxy hindrien, NH3
mdi tao thanh ti€p tuc phan ung véi mot phan tr ninhidrin khac dé tao
thanh phtrc chat mau xanh tim (hinh 4.12)

0 R 0 0
|
O N]-[:CHC OOH
2 - N
oH HD_
0O O 0

+ 0.+ CO 4+ 4HO

Hinh 4.12 Phén ung cia protein v6i ninhydrin

Protein ciing ¢6 thé tham gia nhidu phan Gmg tao mau khac nhu:
phan tng xanthproteic, cac gbc amino acid Tyr, Trp, Phe trong protein téc
dung v6i HNOj3 dic tao thanh mau vang va sau khi thém kiém s& chuyén
thanh mau ndu; phan tGng Pauli; cac gdc Tyr, His trong protein tac dung
v6i diasobenzosulfate acid tao thanh mau do anh dao; phan g Milon gdc
Tyr tac dung véi thuy ngan nitrate trong HNO3 dic tao thanh két tia mau
nau dat v.v...

V. Bién tinh protein

5.1. Khdai niém chung

Sau khi protein bj két tia, néu loai bo cac yéu t6 gay két tia ma
protein van mat kha nang tao thanh dung dich keo bén nhu trudc va mat
nhirng tinh chét ban dau, chéng han d6 hoa tan giam, tinh chét sinh hoc bi
mat goi 1a su bién tinh protein. Vi vay, dbi voi viée bao quan protein,
ngudi ta thudng dé dung dich protein ¢ nhiét do thap thuong la 0-4°C.
Song & nhiét d6 nay dung dich protein dan dan ciing bi bién tinh, bién tinh
cang nhanh khi dung dich protein cang loang. Su bién tinh & nhiét do thap
cua dung dich protein lodng duogc goi la sy bién tinh “bé mat”: protein bi
bién tinh tao nén mot 16p mong trén bé mat dung dich, phan dudi 16p
mong 14 nhitng nhom wa nudc nam trong dung dich, phan trén 16p mong la
nhitng gbc ky nudc cua amino acid két hop v6i nhau boi luc Van der
Waals. O dung dich dic cac phén tir protein két hop v6i nhau chit ché hon
do d6 l1am giam bét va han ché sy bién tinh bé mat. Dé bao quan tot cac
ché pham protein nhu enzyme, hormon, y-globulin khéng doc té
v.v..ngudi ta tién hanh lam déng khd (1am bdc hoi nude cua dung dich
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protein & ap suét va nhiét do thép), bot thu duogc co thé bao quan duoc
ngay ca & nhiét do phong thi nghiém trong cac éng han kin.
5.2. Cdc yéu té gdy bién tinh

C6 nhiéu yéu té tac dong gay ra sy bién tinh protein nhu: nhiét do
cao, tia tir ngoai, song siéu am, acide, kiém, kim loai nang. Vi vay, trong
thuc té nguoi ta rat cha ¥ anh hudng cua cac yeu t6 c6 kha ning 1am bién
tinh protein, vi du: khi chiét xuét va tinh ché protein, dac biét 1a cac
protein enzyme, ciing nhu khi xac dinh hoat d6 cia chang, phai chu y dé
phong bién tinh. Mudn vay phai dam bao nhitng diéu kién thich hop nhat
cho qui trinh k¥ thuat, nhu tién hanh thi nghiém trong lanh va dam bao pH
thich hop cta cac dung dich sir dung.

5.3. Tinh chdt ciia protein bién tinh

Nhiing thay d6i d& thiy nhit ¢ protein bién tinh 13 thay ddi tinh tan,
kha ning phan tmg hoa hoc va hoat tinh sinh hoc nhu: hemoglobin bi bién
tinh khong két hop voi oxy duoc, tripsin khi bi bién tinh khong thuy phan
dugc protein, khang thé bién tinh mat kha ning két hop véi khang nguyén
V.V...

Nghién ctru cdu triic khong gian cho thdy khi bi bién tinh phan tir
protein khong con cudn chit nhu trudc ma thuong dudi ra hon, két qua 1a
pha v& cau hinh khong gian can thiét dé thyc hién hoat tinh sinh hoc. Sy
bién tinh khong lam dut lién két peptide ma lam dut cac lién két hydro,
liéen két mudi v.v..ndi cac khic cta chudi polypeptide hodc cac chudi
polypeptide v&i nhau, vi vy cdu trac ctia nhdm ky nudc cia protein bi
dao 1on, cac nhom ky nudc quay ra phia ngoai va cac nhom ua nudc quay
vao trong, sy hydrate hoa cua protein giam (protein mat 16p 40 nudc) cac
phén tir protein dé két hop v6i nhau, do tan giam va co thé két tiia. Sy bién
d6i cau tric khién protein bién tinh d& duoc tiéu hoa hon protein nguyén
thuy, thi duy tripsin khong thuy phan ribonuclease nguyén thuy, nhung
phan giai rit nhanh ribonuclease bién tinh.

Nguoi ta phan biét hai dang bién tinh: bién tinh thuan nghich (bién
tinh tré lai dang ban du voi tinh chéat va chic ning nguyén thuy cua no,
do 1a sy hoan nguyén) va bién tinh khong thuan nghich (protein khéng tré
lai dang ban dau cua nd). Long trang tring ludc la mot vi du dién hinh vé
bién tinh khong thuan nghich, con vé bién tinh thuan nghich ta ¢6 thé néu
truong hop tripsin: dun néng tripsin & pH 3 t&i 90°C, cau trac ctia phan tir
tripsin bi bién ddi (bién tinh) nhung sau khi lam lanh mot thoi gian nhét
dinh, tripsin trd lai cdu tric ban dau va lai c6 hoat tinh enzyme.
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CAU HOI ON TAP

1. Trinh bay cc bac ciu tric cua protein.

2. Trong protein c6 nhiing kiéu lién két nao? Kiéu lién két nao anh
hudng 16n nhat téi sy 6n dinh cau truc khong gian cua protein .

3. Trinh bay cac tinh chét 1y-hoéa hoc, phuong phép xac dinh khbi
luong phan tur cua protein.

4. Néu cac yéu té anh huong sy hoa tan va khai niém bién tinh
protein.
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Chwong5 Cac phwong phap chiét rat tinh
sach va xac dinh protein

I. Khai niém

Trong céc td chirc cua co thé séng, protein 6 thé & c‘hrc'fi dang tu dQ
trong cac dich sinh vat hoac dudi dang két hop, hoac bi cam trong cac té
bao. Hon nira, trong t€ bao c6 chira hang nghin loai protein khac nhau, néu
ta can nghién ctru ting loai protein, trudc hét phai chiét rat va tinh sach
chung. Chinh vi vay, cac ky thuat chiét rat, tinh sach va nghién ctu
protein ludn & vi tri trung tdm cda cac nghién ctru héa sinh va luén duogc
cap nhat va hién dai hoa.

IL. Cac bién phap cén thiét dé nhan protein nguyén thé

Cac phuong phap chiét rat va tinh sach protein déu dua trén nhiing
tinh chét hoa 1y cua protein nhu do tich dién, kich thudc phan tir, o hoa
tan... ctia protein can chiét rat. Nhiéu protein con lién két voi cac phéan tir
sinh hoc khac nén viéc chiét rat cac protein nay con phu thudc vao ban
chét cua cac lién két.

Muén thu nhan duge cac protein nguyén thé tic 1a protein c6 tat ca
tinh chat tuy nhién dic trung ctia nd, can sir dung cac bién phap khac nhau.

2.1. Nhiét do

Dé tach cac protein khac nhau dya trén két tua cia ching, ngudi ta
c¢6 thé st dung phuong phéap bién tinh chon loc nhd tac dung cua nhiét.
Mot diéu can luu ¥ 1a chi nén dung ddi véi truong hop cac protein enzyme
bén véi nhiét. Dich protein enzyme duoc giit & 50 - 70°C trong thoi gian
xac dinh, sau d6 protein tap da bi bién tinh duoc loai bod béng cach loc
hodc ly tam. Nhu vay, dich chiét protein tho bén v&i nhiét co thé duge thu
nhan bang cach cho két tia khong thuan nghich phan 16n céac protein tap.

Dé thu nhan ché pham protein theo phuong phap két tiia thuan
nghich bang cdc muoi trung tinh, can ti€n hanh & nhi¢t do thap, doi voi
dung méi hitu co can tién hanh & nhi¢t d6 dudi 0°C tranh bién tinh dac biét
la protein enzyme.

2.2. Néng dé proton (pH)

Protein 1a cic chat ludng tinh, vi vdy, trong cac dung dich acid va
ki€ém ching s€ bi phan ly nhu sau:
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] Kiém _ .\
Protein - COOH z=—— Protein- COO +H
acid

_ acid , .
Protein - NH,  =—= Protein - NH;
Kiém
Do cac acid amin trong chudi polypeptide con ton tai nhidu nhém
chue tu do dudi dang cac ion hoa 1a nguyén nhan tao ra tinh da dién cua
protein. Phan tir protein rat dai nén nhom ion ty do tan cung cua chudi
polypeptide khong dang ké, cht yéu cac nhom chirc tu do khac ciia chudi
bén (R) quyét dinh tinh chat tich dién ctia phan tir protein (nhém cacboxyl
cua amino acid, OH cua Tyrosine, € - NH; cua lysine, guamidin cua
Arginine, inidazol cua histidine)

Mtrc d§ ion hoda ctia cic nhém nay phu thudc vao gia tri pH. Cac
nhom acid ¢ dang anion trong moéi truong ki€ém, cdc nhom kiém ton tai &
dang cation trong moi truong acid.

Nhu vy, 6 mot gia tri pH xac dinh, mdi phan tir protein ¢6 mot dién
tich tong s6 nao ddy ma do 16n ctia né phu thudce vao 80 luong cac nhém
tich dién duong va tich dién am. Két qua 1a ¢ gia trj ndong d6 ion hydro ¢
dinh, cac protein khac nhau trong hdn hop s€ co téng dién tich khac nhau.
Nhiéu phuong phap dung dé tach cac hon hop protein déu dya vao dic
tinh nay. Cac phan tir protein mang dién tich tong s6 (duong hodc am)
cung dau day nhau ra xa nén dé tan vao dung dich. Mdi mot protein c6
mot gia tri pH nhét dinh ma & dé téng s6 dién tich am va dién tich duong
trong phan tir bang khong. Gia tri 6 goi 1a diém dang dién cua protein.
Piém déng dién cua cac acid amin trung tinh c6 gia tri pH tir 5,6 - 7,0; dbi
v6i cac acid amin c6 tinh acid (dicarboxylic) 1a tir 3,0 - 3,2; d6i voi cac
acid amin c6 tinh kiém (diamino) 1a tir 9,7 - 10,8. O diém dang dién, do
hoa tan cua protein la thép nhét, protein dé bi két tia. Dua vao tinh chét
nay, nguoi ta c6 thé tach timg phan céc protein enzyme trong hon hop.

Ciing giéng nhu trudng hop tic dung cua nhiét do trong viéc tach
chiét protein, c6 thé dung phuong phép bién tinh chon loc nho tac dung
cua pH cua méi truong. Dich protein enzyme duogc gitt & pH < 5 trong thoi
gian xac dinh. Protein tap bi bién tinh ciing duoc loai bo bang cach loc
hodc ly tam. Vi du citochrom C ciing tan trong acid trichloracetic trong khi
d6 acid nay lam két tia phan 16n protein. Nhu vy cac protein bén véi acid
c6 thé dugc tach chiét bang cach nay.
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2.3. Tac nhan héa hoc

C6 thé dung mudi trung tinh hodc cac dung méi hitu co dé tach chiét
cac protein enzyme. Phuong phap nay duoc tién hanh dua trén co so: do
hoa tan cua protein phu thudc vao su tuong tac cua cdc nhom tich dién
trong phan tur protein vdi cac phan tir nudc. Sy tuong tac dé (con goi la sy
hydrate héa) s& bi giam xudng khi thém vao dung dich protein enzyme céac
dung méi hitu co hodc cac mudi trung tinh. Dung méi hitu co thudng dung
la etanol, isopropanol, acetone hodc hén hop céac loai ruou.

Khi stir dung cac dung moi hitu co, can chu v tién hanh ¢ nhiét do
thép (tir 5°C tré xubng). Dung dung mdi hitu co ¢6 thé tién hanh tach phan
doan duoi 0°C va ¢6 thé dén -200C, nhu vay c6 tic dung tdt dén do 6n
dinh cua protein enzyme.

Khi dd c6 két tia, chu ¥ 1dy nhanh két ta ra khoi dung moi bang
cach dung may ly tam lanh.

Cac mudi trung tinh ¢ thé dung 1a (NH4)2SOs4, NaySOs, MgSOs...
Tuy nhién, nguoi ta d3 nhan thdy mudi (NH,),SO; 1a tét nhét vi no khong
1am hai ma lam 6n dinh (lam bén) hau hét cac loai protein enzyme. Loai
mudi nay lai r& tién va pho bién. Do hoa tan ciia né lai rat 16n (bao hoa
767g/1 5 25°C)

Ngoai ra nong d6 (NH,);SO, can thiét dé két tua protein enzyme
khac nhau thi khac nhau nhiéu.

Vi du: Protease ciia nAm mdc dé bi két tia & 70% cta (NHy),SOy4
béo hoa hoan toan, con amilase cia mam lta bi két tia & 50% do bao hoa
cua dung dich mubi nay. Piéu d6 noéi 1én tinh két taa lua chon cua
(NH3)2SO4 cao hon cac mudi khac.

Co thé dung (NH4),SO,4 ¢ ca 2 dang: dang bot va dang dung dich
bao hoa. Khi dung bot, nguoi ta cho timg it mot vao dich chiét protein
enzyme. Cach cho ciing anh huéng 16n dén lwong két tia ban dau cia
protein enzyme. Khi cho mudi vao dich chiét can phai c6 may khudy tir dé
dam bao sy hoa tan ciia mudi. Khi ding dung dich bao hoa, trong nhiéu
sach vé phuong phap nghién ctru, ngudi ta dua ra bang tinh s6 lvong mubi
can thiét dé pha cac dung dich c6 dd bao hoa khac nhau ¢ nhitng nhiét do
nhét dinh.

’ Khai niém vé sb ph?m tram cua d6 bao l}ba hqém toan da dugc dé cap
dén. Nhu vi du trén thi protein enzyme c6 thé bi két tua ¢ 50% (0,5) hoac
70% (0,7) cua dd bao hoa hoan toan cuia (NH4),SO,4. Khi cho dung dich
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(NH4),SO, bio hoa vao dich chiét protein enzyme thi ndong do (NH4)2S04
khong ting dot ngodt. Sau khi két tua xong nguoi ta thudng dé ling khoang
2 gio hodc qua dém, muc dich la tao két tna hoan toan (& phuong phap
dung dung méi hitu co thi khong can dé lau). Két tua duoc ldy ra bang
cach ly tam hodc loc qua phéu Buchner. Khi hoa tan két tia lai nguoi ta
thuong thém ion Ca™ dé lam bén protein enzyme (dung CaCl, hoic
Ca(CH3 COO0),

bé tién loi, nguoi ta dua ra cong thirc cach tinh lugng (NH4)ZSO4
cho vao dich c6 d6 bao hoa cho trude (S1) dé dat dén mot do bio hoa can
thiét (S2)

Tuy theo trang thai (NHg4);SO4 cho thém vao dich chiét protein
enzyme ma c6 cong thirc tinh todn khac nhau.
- Pbi voi (NH4),SO4 & dang bot

0515V (S, - S,)

XO= " "0272s,

Trong do V 1a thé tich dung dich, S, Sy 1a d§ bao hoa cho trude va
dd bao hoa can dat (vidu: S; =0,5; S, =0,7 chang han).

Ngudi ta ciing ¢ thé ding ban dd toan (nomogram) dé chiéu va xéac
dinh duogc luong (NH4),SO,4 thém vao dé dich chiét protein enzyme dat
duoc mot do bdo hoa nhat dinh. Hodc co thé dbi chiéu & bang co san.
Luong (NH,),SO; dua vio dé dung dich c6 do bdo hoa nhat dinh c6 khac
nhau tuy theo nhiét d¢ thi nghiém.

- D6i v6i (NH4),SO04 ¢ dang dung dich bio hoa.

Thé tich (tinh theo ml) cia dung dich bao hoa can cho vao 100ml
dung dich c6 d6 bao hoa ban dau S; dé dat dén mdt do bao hoa S, can thiét
dugc tinh theo cong thuc sau:

V(i) = 100.1(32 -S)

_82

Nhu vay, néu thém timg phan cic dung méi hitu co hodc timg phan
mudi (NH4)2SO04 (c6 ndng d6 bio hoa khac nhau) thi ta co thé tach timg
phén hén hop protein enzyme. Tuy nhién, dé phén chia hoan toan nhiing
hon hop phuc tap, phuong phap nay khong cho két qua t6t vi do hoa tan
ciia mdt sO protein bi tang 1én. Mac dau vay, cach két tha timg phan nay
cling rat co loi, dic biét 1a dbi v6i giai doan dau cua viée tach chiét va lam
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sach protein emzyme, vi phuong phéap kha don gian.

Ngoai ra, cac tac dong khac nhu co hoc, song si€u am... ¢c6 anh
huong dén qua trinh tach chiét protein emzyme.

I11. Pha v té bao va chiét rit protein
3.1. Pha vé té bao

Protein enzyme co trong tat ca cac co thé dong vat, thyc vat va vi
sinh vat. Sau khi dugc tong hop nd c6 thé duoc tiét ra ngoai té bao ton tai
trong cac dich co thé, dich méi truong (goi 1a protein enzyme ngoai bio)
hodc dugc giir lai bén trong té bao (protein enzyme ndi bao). Cac protein
enzyme ndi bao c6 thé ton tai & dang hoa tan trong té bao chét va cic bao
quan (nhan, microsome, mitochondria v.v...) ciia t€ bao. Té bao duoc bao
boc bang mot 16p mang.Lop mang nay ¢ vi khuan doi khi rat bén va day.
Nguoi ta con thay nhiéu protein enzyme lién két rat chit ché véi cac bao
quan cua té bao. Cac phan tir protein enzyme khong c6 kha ning di qua
mang cia té bao va mang ciia cac bao quan cia té bao. Do d6 dé co thé
chiét rat cac protein enzyme ndi bao, budc diu tién 1a phai pha v& ciu tric
ctia cac té bao c6 chira protein enzyme va chuyén ching vao dung dich.

C6 thé pha v& cdu tric cla té bao bang cac bién phap co hoc nhur
nghién véi bot thuy tinh hodc cat thach anh, lam dong hoa bang thlet bi
nghién dong thé (homogenizator). Thiét bi ‘nay c6 chay thuy tinh gan voi
mot méto quay va cé thé diéu chinh duge toc do quay theo yéu cau. Cac té
bao giira chay thily tinh va thanh cdi s& bi pha huy.

bé viée pha v ¢6 hiéu qua, & mo thuc vat, trude khi nghién, nguoi
ta thuong thai nho mau dé vao ngin d4 hoic cho truong nudc. (vi du nhu
dbi v&i mau hat khd). Con & cac mo cua dong vat nhu gan hoac than, khi
chiét protein enzyme ngudi ta can cat bo cac mo lién két.

Mubdn tach dugc cac protein trong cac cdu tir cua té bao, ngudi ta
con phai ding cac yéu té vat 1y va hoa hoc khac nhu song siéu 4m, dung
cac dung méi hiru co nhu butanol, acetone, glycerin, ethylacetat... va chat
tay (detergent). Cac hoa chit tét cho viéc pha v& cac bao quan cia té bao
vi trong cac co quan nay thuong chira mo.

3.2. Chiét rut protein

Sau khi d3 pha v chu trac cta céc té bao tién hanh chiét xudt céc
protein enzyme bang cac dung dich dém thich hop, dung dich mudi trung
tinh hodc bang nudc ddi véi protein enzyme ndi bao hoic bang ly tim tach
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té bao ddi véi cac protein enzyme ngoai bao: viée chon phuong phap tach
chiét protein enzyme tily thudc vao tinh chit ciia protein enzyme can
nghién ctru.

IV. Tinh sach protein
4.1. Loagi cac tap chat

Trong dich chiét tho thu dugc ngoai protein enzyme con co cac
protein tap, cac chat cao phén tir khac nhu polysaccharid, acid nucleic va
cac chat phan tir nho nhu dudng monose, cac chat lipid, mudi khoang
v.v... Bé loai bo chung phai st dung phdi hop nhiéu bién phéap khac nhau.

Dé loai bo mudi khoang va cac loai duong... 13 cac tap chat co phan
to luogng thap nguoi ta thuong dung phuong phap tham tich (dialysis) dbi
nudc hay dbi cic dung dich dém lodng hodc bang cach loc qua gel
sephadex.

Dé loai bo cac protein tap va cac tap chét c6 phan tr luong cao khac,
ngudi ta hay dung két hop nhiéu bién phap khac nhau: phuong phap bién
tinh chon loc nho tdc dung cua nhiét d¢ hodc pH cua méi truong, phuong
phap két tia phan doan bang mudi trung tinh hodc cac dung mdi hitu co
(xem 5.2.1; 5.2.2. va 5.2.3), cac phuong phép sic ky trao doi ion, dién di,
phuong phép loc gel.

4.2. Cdc ky thudt thong thuong trong tinh sach protein

Nhu trén da trinh bay, sau khi nhan duoc dich chiét protein tho,
nguoi ta thuong st dung cic phuong phap khac nhau dé tach chiét va
déng thoi 1am tinh sach protein. Ngoai cac k¥ thuat da dugc gidi thiéu cu
thé & cac phan trén, c6 thé sir dung cac phuong phap dudi day phuc vu cho
viéc tinh sach céc protein.

4.2.1. Ly tam

Mot trong nhing k¥ thuat khong thé thiéu dugc trong viée tach chiét
va tinh ché protein 1a ly tam.

May ly tam duoc st dung dé tach cac phan khac nhau khoi dung
dich. Nguoi ta goi pha long la chat 16ng bén trén két tia, pha rin ma
thuong lang két xubng day ong ly tam dugc goi la két tua. Thuc chat, sy ly
tam tang toc do két tua cta nhitng tiéu phan rin nho lyc ly tim. Su sal
khac vé ty trong cua nguyén li¢u lo ling so voi chat long cang 16n thi tbc
d6 két tiia s& cang cao. Mic dau nguoi ta coi sb vong quay trong mot phut
la don vi thong thuong cua luc ly tdm, nhung quy udc ay khong thoa man.
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Chinh vi vay, mic d6 tang luc ly tam dugc do mot cach chinh xac hon
bang nhitng boi sb cua tri sb gia téc cua luc hat & mit bién, co nghia 1a
duoc do mot luc ly tim twong ddi (relative centrifugal force, RCF) hodc 1a
duogc do bang cac gia tri 13 boi sd cua luc hut trong trudng (xg). Cong thirc
dé tinh luc ly tAm twong ddi 1a:

47°rn?
32,2

Trong d6 r 12 ban kinh dén day cta éng ly tam tinh ra "phat" (foot,
Ifoot = 30,48cm), n 1a sO vong quay trong 1 gidy. Co the tinh gid tri cua
luc ly tm tuong d6i mot céch truc ti€p theo cong thuec:

Luyc ly tim twong dbi (g) = 1,1118 x 10° x R x N,

Trong d6 R 1a ban kinh (cm) nép ly tAm tinh tir tim cua truc dén day
ong ly tam, N 1a sd vong quay trong mot phut. Ciing c6 thé dung ban d6
toan (nomogram) dé tinh luc ly tim twong dbi

Thong thuong ¢ thé 1am két tia nhiing tiéu phan 16n véi luc ly tim
tuong ddi bé bang cac may ly tim dé ban. Dé lam két tua nhiing tiéu phan
bé hon ké ca nhitng thanh phan cua té bao can c6 nhitng may ly tam dic
hiéu bao dam dugc cac gia tri lyc ly tdm tuong d6i cao hon 15000 x g ddi
v6i bat ky dinh lugng nao. Co nhirng nguyén tac dé 1am viéc an toan hon
v6i may ly tam ddi véi nguoi thao tac cling nhu d6i voi nguyén li¢u dugc
xtr Iy ma lac thi nghiém can chu ¥ tuan tha. Do 1a nguyén tic can bang d6i
xtng khi ly tim va thang bang may ly tim khi dat may lam viéc.

Do tinh chét khong bén vOi nhi¢t cua phan 16n cac protein enzyme,
khi tach chiét tinh ché ching, can sir dung may ly tam lanh. Trong trudng
hop diéu kién thi nghiém c6 han ché, co thé sir dung mot so phuong cach
nham dam bao duy tri miu ¢ nhiét d6 thap. Can lam lanh t5t mau va ong
ly tam trudc khi ly tAm. Néu trong may c6 cac 6 dém thay thé c6 thé lam
lanh ching trong tii lanh trudc khi ly tim. Can phai tién hanh ly tim véi
thoi gian ti thiéu dé tranh nong may. C6 thé dat truc tiép may ly tam bé
vao ti lanh, dua diy dan ra ngoai qua 16p dém ctia canh cira ti lanh.

4.2.2. Tham tich

Tham tich 1a sy khuéch tan vi phan qua mang v6n khong thim ddi
v0i nhiing chat keo hoa tan (protein, mot sd cac polysaccharid) nhung
thim ddi voi cac dang dich céac tinh thé.Cac tinh thé (cac muobi, cac hop
chét hitu co c6 trong luong phan tir thip...) co thé khuéch tan qua mang
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theo dinh ludt Fick. Nudc s& khuéch tan tir dung dich c6 ndng do thip hon
(thuong 1a dung dich rua) vao dung dich keo, trong khi d6 céc ion (cation
va anion) va cac chat phan tr nho s& chuyén vao dung dich c6 ndng do
thip hon (thuong chuyén vao dung dich rira). Trong qué trinh tach chiét va
tinh sach protein, dé loai mubi ammonium sulphate ra khéi dung dich
protein thi cho dung dich protein vao cai tii dic hiéu lam bang nguyén
liéu ban thim. Thong thuong ngudi ta hay dung tai colodion hodc
cellophane (loai sau hay dugc dung hon). Sau d6 dat ca thi vao binh chua
luong 16n nude hoac lugng 16n dung dich dém duogc pha loang (vi du dém
phosphate c6 pH = 7, ndng d6 0,01M). Vi mang cellophane 13 mang ban
tham, co6 kich thudc 18 chi cho cac chit c¢6 phan tir di qua vao cac dung
dich dém loang theo dinh luat khuéch tan. Nhu vdy, mubi s& khuyén tan
vao nuéc hodc dung dich dém lodng (di chuyén theo hudéng giam ndng
d6), con nudc hodc dém lodng sé di chuyén tir dung dich rira vao tai chira
protein. Protein la nhimg dai phan tr khong thé vuot qua tai tham tich va
dugc giw lai trong tai. Bang cach thay d6i thuong xuyén dung dich rira c6
thé ty sach mubi ra khoi protein , mic dau trong qua trinh thdm tich, no 1a
dung dich duoc pha lodng hon. C6 thé 1am giam bét hoic loai trir sy pha
lodng nhu thé khi tién hanh tham tich duéi ap suét, co nghia 13 khi dung
dich dugc xtr Iy ndm dudi mot ap suat thuy tinh day du, dé dong thuy dong
hoc ctia nude tir dung dich s& can bang sy khuéch tan cia céc phén tir vao
dung dich. Phuong phap nay thuong doi hoi co thiét bi dic biét.

Hinh 5.1 Thim tich dé loai mudi (NH,),SO, trong két tiia protein.

Phuong phap tham tich thong thuong 1a cho dung dich c6 két tia
protein vao tai tham tich (khong qua 2/3 thé tich tai). Cho thudc sat tring
hoic toluen dé bao quan protein (vi thoi gian tham tich 1au, protein c6 thé
bi thdi hong). Bude thii vao mot que thuy tinh, gac que thuy tinh 1én miéng
chau nudc dé gil thi ¢ gitra chdu. Cho voi nudc chay nhe lién tuc vao day
chau dé thay d6i nudc thuong xuyén (hinh 5.1). Mudi (NH2)SO4 hoa tan
trong nudc va bi loai dan. Thoi gian tham tich c6 thé tir 24 - 48 gio, lam
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tham tich lan cudi cung bang nudc cat.

C6 thé tang téc d6 tham tich khi khudy dung dich rira bang may tron
co hoc hay may tron tir hoac 1a quay cham tai nho dong co khong 1om. Khi
tham tich cac protein thudng nguoi ta tién hanh tit ca cac thao tic & moi
truong lanh.

4.2.3. Sac ky loc gel

) Séc ky loc gel 1a mot trong nhing k§ thuét sic ky cot duoc dung phd
bien trong tach chi€t va tinh sach protein.

Dich chiét protein enzyme di duoc loai bo phan 16n cac protein tap
nhung van chua dam bao do ddng nhét can thiét dugc tiép tuc lam sach
bang phuong phép sic ky cot. Phuong phap séc ky (chromatography) 1a do
hai chir "chroma" 13 mau sic va "grapho" 1a Vlet nghia 1a viét bang mau.
Thué ban dau, ngudi ta sir dung phuong phap sic ky dé tach cac chit mau
va chi sau ndy ngudi ta ap dung cho viée tach cac chat khong mau.

Sac ky loc gel con dugc goi 1a phuong phép ding chat rdy phan tir,
loc gel (gel filtration)

Co s cua phuong phap loc gel 1a dwa vao sy khac nhau nhau vé
kich thudc, hinh dang va phan tir lugng cua protein enzyme c6 trong hon
hop dé tach ching ra.

Dé dam bao cho viéc tach protein enzyme duoc tét, chat ray phan tur
phai 1a chét tro, khong phan tng voi protein enzyme. Chat nay ciing
khong hoa tan va tuong ddi bén véi cac yéu td vé co hoc ciing nhu sinh
hoc. Ngoai ra chat duge str dung cho muc dich loc phan tir phai 1a chat
khong co tinh dan hoi (khong co) va phai 1a chat wa nude (hidrofil).

Gel sephadex 1a chit théa man cac yéu t6 trén. Sephadex 1a ché
pham dextran do céc loai vi sinh vat khac nhau 1a Leuconostoc tao ra khi
chung duoc nudi cdy trén moi truong chira saccharose. Trong luong phan
tr cua dextran co thé dat toi hang tri¢u va 16n hon. Phan tr dextran bao
gdém cac chudi do cac gbe glucose tao thanh cac lién két 1,6. Sephadex
Nhan tir dextran bang cach xir 1y hoa hoc (do tac dung ciia epichlohidrin)
dé tao ra cac ludi phan nhanh c6 lién két ngang goi la "sang phan tu"
chat nay tr¢ thanh khong tan trong nudc. S6 lién két ngang tao ra cang
nhiéu, kich thudc cta 16 sang phan tir cang nho.

Phuong phap loc phén tir trén Sephadex dugc tién hanh nhu sau: cho
sephadex vao cét thuy tinh dai va can bang bang dung dich dém c6 pH

83



nhét dinh. Sau d6 cho dung dich protein enzyme 1én cdt. Khi loc va chiét
bang dung mdi thich hop, cac phan tir ¢6 trong lugng phan tir nhé (¢ day
13 cac mudi) s& khuéch tan cham chap qua cac 16 nho cua cic hat
Sephadex bi truong phong, con chit co trong luong phan tir 16n hon (&
treong hop nay la protein enzyme) khong c6 kha nang di vao ma lach
nhanh qua cc hat sephadex va s& dugc chiét nhanh ra khoi c¢ot (hinh 5.2
va hinh 5.3). Vi vay ta co thé tach duoc chit co trong lwong phan tir cao
hon thoat ra khoi cot gel trudc so voi chéat c6 phan tir lugng nho. Hang
Sephadex (Pharmacia) ciia Thuy Dién di tung ra thi truong cac loai
sephadex c6 kich thudc khac nhau c6 ky hiéu tr G10 d&én G200. S ky
hiéu dé chi ra mtc dd nhan (hut) nude cua ching. Vi du G10 dé chi khi
truong phong thi 1g gel kho nhan 1ml nude (1ml/g)

Hinh 5.2 Hoat dong ciia lgc phin tir sephadex.

Céc sephadex c6 ky hi¢u khé:lc nhau tr G10 dén G200 phuc vu trong
viéc loc phan tr cho phép cac chat co trong lugng phan tor khac nhau lot
vao ¢ cac ngudng khéac nhau.

Nguoi ta con sir dung sephadex dé loai mudi thay cho qua trinh tham
tich. Cling nhém chét ray phan tir c6 ngudn gdc polisacharid, 1a ché pham
dextran nhu sephadex (pharmacia) con c6 molselect (Reanal) - 1a san
pham ctia Hungary duoc tmg dung nhiéu trong nghién ctru.

C6 thé dung dé lam ¢6 dac cac chat co trong lwong phan tir 16n nhu
protein, peptid, loai mudi khoi protein enzyme (dung nhanh hon so véi
tham tich), loc gel tach theo trong lugng phan tir (nhu protein huyét thanh)
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Caic phén tei 1&in
khdng thag a4i vaio
caic halt Sephadex

Haut Caic phéd tei nhoi ai
Sephadex valo bdn trong caic
hait Sephadex

Hinh 5.3 Tach cac phan tir theo kich thwéc bing sic ky loc gel.

hodc tach cac san pham protein duoc hinh thanh duéi tac dung cta
enzyme phén cit (nhu y - G - globulin bi cit bai papain). Ngoai nhém chét
rdy phan tir 1a ché pham dextran con c6 nhom chat riy phan tir 1a ché
pham gel acrilamid bao gdm Biogel (Bio - Rad) va Acrilex (Reanal).
Acrilex gel 13 loai copolimer, san pham cua Hungary dugc tao ra tir
acrilamid va N, N' - metilen bisacrilamid. Cac acrilex gel c6 ky hi¢u tir P -
300 dung dé tach cac chét co trong luong phan tir trong ngudng tir 100 -
dén 300.000. C6 thé sir dung & ving pH tir 2 - 11. Chat tht ba la agarose
gel, di loai sulphate. Hay pho bién 1a loai sepharose (Pharmacia). Nguoi ta
thuong ding chit nay dé tach cac phan tir ¢ trong luong 16n hon 10°,

Tom lai bang phuong phép loc rdy phan tir ngudi ta thé tach cac chét
c6 trong luong phan tir khac nhau c6 trong hén hgp (nhu polimer,
polisaccharid, acid nucleic, protein). Nguoi ta c6 thé dung k¥ thuat nay dé
loai mubi thay cho qua trinh tham tich. Va hon thé nita, trong qué trinh
tinh ché protein enzyme, chiing con dugc st dung dé co dac dung dich
protein enzyme.
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4.2 4. Phuong phap sic ky trao doi ion.

Phuong phap sic ky trao ddi ion dwa vao sy khac nhau vé dién tich
tong sb6 cua cac protein enzyme. Hay noéi cach khac, phuong phap nay
duogc dya trén co so clia phan mg trao ddi ion gitta protein dugc tan trong
nuoc hodc dung dich dém loang va cac tac nhan trao ddi ion. Tac nhan
(hay nguyén liéu) trao ddi ion c6 thé 1a chit nhwa c6 tich nhom sinh ion
hoic 1a chat ionit. Pay 1a nhiing chat gia tro, khong tan trong nudc, co ban
chat 1a cellulose hodc chat gel dextran co ludi phan nhanh (Sephadex,
Molselect) hodc 1a chat nhya polistirol. Chat gia thé nay thuong két hop
v6i cac nhom ion héa. Cac chat trao d6i ion co chat gia 1a celluose,
sephadex, molselect thong thudng duoc dung dé tach protein enzyme, con
céc chat trao doi ion c6 chét gia 1a polistirol (vi du nhu Dowex, Amberlite)
chi ding dé tach cac peptid c6 trong luong phan tir nho hon.

* Céc chat trao doi ion c6 chat gia cellulose

- Cationit CM - cellulose (carboxylmetyl - cellulose)- 1a mot dan
xuat este cua cellulose.

Cellelose - O - CH, - COOH
Khi phan li cho ra COO™. Pay la chat trao doi cation.

Trén nhitng cationit, thi cac protein kiém c6 thira nhimg nhém amin
va nhitng nhom kiém khac dugc hap phu (lién két ion). Sy hip phu trén
cac cationit dugc tién hanh véi nhimng dung dich loing & pH 1,5 - 6,5.
(Céc protein kiém c6 chira cac acid amin diamino - mono carboxylic nhu
lys, Arg, His)

- Anionit DEAE - cellulose (diethylamino - ethyl - cellulose) 1a dan
xuat este cua cellulose)

Cellulose-O-CH,-CH,-N
Trong H>0O no6 dugc phan ly:
Cellulose - O -CsH4 - N - (C2H5)2 +H,0 ——~

C,Hs

~ C.H;

C,H,
N+ — +

H \ C2H5 ATT™

Day la chit trao d6i anion, ban théan tich dién duong.

Cellulose - O - CoH,4 -

86



Céac anionit dugc ap dung dé phan tich cac protein acid c6 thira
nhitng nhom carboxyl tw do. Su hap phu protein trén nhitng ionit nhu vay
duoc tién hanh v6i nhirng dung dich dém c6 luc ion thap (0,005 - 0,1M) &
pH 7,5 - 8,5. (cac protein acid c6 chita cidc amino acid monoamin
dicarboxylic nhu glu, Asp)

Trong hdn hop chat ionit v6i dung dich dém co do pH tuong @ng,
cac chat ionit dd noi & trén trd nén tich dién. Vi vy trén bé mit 16p chat
gia s& hinh thanh mot 16p dién tich co ddu phy thude vao kiéu nhom chirc
héa hoc cta n6. Néu thém protein enzyme vao dung dich dém thi cac phan
tir protein enzyme mang dién tich s& bi cdc nhom tich dién trai du cua
chét trao di ion kéo lai. Khi dung mdt dung dich dém dé phan hép phu co
pH khac hodc khi thém mdt loai ion khéac c6 lyc ion 16n hon thi phan tr
protein enzyme s& bj day ra khoi chét trao doi ion. Khi tién hanh phan hap
phu, thuong ngudi ta thém vao cac ion Na* va Cl trong NaCl ¢6 nong do
tang dan theo bac thang hay theo gradient.

Céc phan tir protein enzyme nao c6 dién tich tong sé nho thi sé bi
day ra truée do lyc lién két v6i chat trao doi ion yéu. Con nhiing protein
enzyme nao c6 lién két véi ionit 16n hon thi s& bj day ra bang mot lyc ion
ctia mudi 16n hon. Nhu vay, bang cach nay, ching ta c6 thé tach dugc
tung phan céc loai protein enzyme. Viéc tach ting phan c6 lya chon tt
nhét 12 khi ting ddn néng do cac ion thay thé.

Nho ndng do ion ctia mudi ting dan (gradient) nguoi ta c6 thé rat ra
tir cot cac loai protein enzyme khac nhau. C6 thé thu nhan dich chiét
enzyme protein sau khi qua cot bang may thu phan doan ty dong. Theo thi
tu ting phﬁn dich thu dugc, nguoi ta tién hanh dinh lugng protein theo cac
phuong phap Lowry hay phuong phép do quang phd va xéac dinh doat hoat
do cua enzyme.

* Néu chit gia 1a sephadex thi ching ta c6 chat trao ddi ion
sephadex. Do 1a cac loai DEAE - sephadex va CM - sephadex. Uu diém
cuia loai nay 14 vira tach dugc protein enzyme vé kich thudc va vé dién tich
tong s cuia cac protein enzyme.

Truong hop CM - sephadex trén chét gia sephadex c6 gan nhém
COO

-0 -CH;-COOH

J phan ly
COO’: mang dién tich 4m — 13 chét trao dbi cation
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4.2.5. Phuong phap dung chit hip phu dic higu sinh hoc hay 1a
phuong phép sdc ky ai luc (affinity Chromatography).

Co so cua phuong phap nay la nguoi ta gan nhirng phéan tr gin
(ligand) vao chit mang (chét gia) ran bang lién két cong hoa tri ma protein
enzyme can tach s& tuong tac dac hiéu voi no. Nhing chat d6 co thé 1a co
chat (Substrate) hodc chit tc ché (inhibitor) canh tranh. Trong truong hop
hai chat khang nguyén va khang thé c6 4i luc lién két dic hiéu vé6i nhau,
nguodi ta thay thé vi tri chat gan vao gia thé gilta khang nguyén va khang
thé dé nghién ctru timg loai gidng nhu co chat, chat wc ché va enzyme ddc
hiéu ctia chiing. Hay néi cach khac dung chat chi c6 kha ning lién két dic
hiéu véi mot enzyme hodc protein ta nghién ciru. Chat mang thé ran co thé
1a bat ky mot loai ndo phuc vu cho loc gel nhu sephadex, nhung nguoi ta
hay sir dung nhat 14 gel Sepharose

O trén cot gia thé hay chit mang chira co chét ¢d dinh ¢ pH va luc
ion phu hop, chi c6 protein enzyme nao c6 kha nang chuyén hoa co chat
m&i gin vao, cac protein khac thi chay xubng cot. Bang cach thay doi pH
va luc ion phu hop hodc cé thé bang cich thém chét trc ché canh tranh d3
duogc hoa tan vao thi co thé tich dugc protein enzyme khoi cot & trang thai
sach.

4.2.6. Két tinh protein.

bay la phuong phap dac hi¢u t6t nhat dé tach timg phan protein
enzyme ¢ giai doan tinh ché cubi cung.

Khi protein enzyme di dugc lam tinh khiét hoan toan, trong nhiing
truong hop riéng biét, nguoi ta co thé tién hanh két tinh ching. Mot diéu
can chi y la protein enzyme ¢ trang thai tinh thé khong thé duoc coi la
bang ching vé su tinh khiét. Cac tinh thé protein enzyme két tinh 1an dau
do1 khi c6 do sach khong vuot qua 50% va co thé chua cac protein enzyme
khac. Nguoi ta thuong tién hanh két tinh protein enzyme trong dung dich
(NH;)2SO;,. _Qua trinh ket tinh c6 thé tién hanh tir tr kéo dai vai ngay thdm
chi hang tuan néu mudn nhan duoc cac tinh thé tot. Thong thudng 1a thém
mudi (NH4)ZSO4 vao dung dich protein enzyme khé ddm dic cho dén khi
lam van dyc nhe nhang dung dich. Sau d6 dét dung dich vao mot noi, dong
thoi tang rat tur tir nong do mudi trong dung dich. Co thé tién hanh ting
noéng d6 mudi theo nhiéu cach, thém dung dich mu01 dam dac hon vao
dung dich protein enzyme theo ting giot, thém mudi qua mang ban tham
hodc c6 thé cho bay hoi chdm chap dung dich protein enzyme. Trong qué
trinh két tinh c6 thé thay ddi chi sé pH hodc nhiét do. Bé két tinh protein
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enzyme duoc dé dang, ¢ nhiing giai doan trudc do, nguoi ta thuong tach
timg phan cac protein enzyme bang cac dung moéi hiru co. Diéu nay c6 18
lién quan dén viéc cac chat co ban, chat lipid bi loai ra khoi dung dich
protein enzyme tao diéu kién tt cho qua trinh két tinh.

4.2.7. Lam kho va bao quan ché pham protein.

Tinh ¢ dinh cdu tric cua protein duoc bao dam nhd kha ning lién
két nudc cua chung. Néu dung dich protein enzyme bi kh6 ¢ do nhiét
trong phong thi da sd protein enzyme bi bién tinh. Protein enzyme chi c6
thé duoc giit & dang kho trong truong hop néu viéc sdy kho dugc tién
hanh vo cing nhanh hodc & nhiét d6 thap. Nhiéu protein nhu chung ta da
biét, & d6 nhiét thap co thé duoc két tua bang ruou hodc acetone. Néu két
tua thu duoc bang cach d6 dem xir Iy bang ruou tuyét doi, bang acetone
hoiac béng ether va sau do lam kho that nhanh thi protein sé khong bi bién
tinh. O dang kho, bt protein cé thé giit mot thoi gian 1au, khi hoa tan n6
trong nudc né thé hién nhiing tinh chat ban ddu ctia minh.

Tuy nhién, nhiéu protein khong chiu dugc cach xir 1y nhu vay. Vi
véy, nguoi ta st dung phuong phap lam dong kho 1a phuong phap lam kho
protein than trong nhat, phuong phép nay co6 thé st dung duoc cho hau hét
protein.

Dung dich protein d4 dwoc tham tich dugce lam déng bang va lam
thang hoa bang & ap suét 0,01-0,001 mm thuy ngan (dugc tao ra nhd may
hut chan khong manh). Noi nudc dugce tao ra déu duoc dbng bang trong
bau du trit & ¢ nhiét thap hon (-70, -80°C). Sau mdt vai gid chi con lai
bt protein. Sau d6 bot nay (trong chan khong) cé thé duge giit ¢ d6 nhiét
cao hon. Protein da dugc lam dong kho bang cach nhu thé khi hoa tan
trong nudc cat s& cho dung dich protein (nguyén thé) ngay sau mot vai
nam. Nguoi ta da bao quan huyét thanh méu bang phuong phap nhu thé,
huyét thanh khé nay c6 thé duogc sir dung trong muc dich truyén mau.

V. Pinh lwgng va danh gia d¢ tinh sach ciia ché pham protein

5.1. Cac phwong phap xdc dinh ham lwong protein

Protein sau khi da duoc tach chiét va lam sach ¢6 thé dinh lugng
duge. Néu protein nghién ciru 1a enzyme thi viéc dinh luong thong qua
xac dinh hoat d§ cua enzyme (theo quy udc quoc té: 1 don vi hoat do
enzyme la luong enzyme lam chuyén hoa lumol co chat trong 1 phut &

cac diéu kién tiéu chuan) Nhu vay ctr sau cac budc tach chiét va 1am sach
protein nguoi ta thiy tong luong protein giam nhung hoat d6 enzyme ting
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nghia 13 hoat do riéng tang rat cao. Protein duoc coi 1 sach néu nhiing
budc tach chiét va lam sach sau khong 1am ting hoat d6 riéng cua ching
nita, va chi khi d6 ta mé&i hoan thanh viée tach chiét va lam sach protein.
Néu protein khong phai 1a enzyme thi ta c6 thé dinh lugng chiing bang cac
phuong phéap khac. Néu protein ta nghién ctru 1a hormon hoic cac doc td
thi ching dugc xac dinh qua hiéu tmg sinh hoc ma ching gay ra; vi du nhu
hormon sinh truong (growth hormone) s€ kich thich su sinh truéng cua
cac té bao dich nudi cdy. Néu 1a protein van chuyén thi c6 thé xac dinh
chung théng qua ndng d6 chit ma ching van chuyén. Sau day 1a mot sb
phuong phap thuong duge st dung dé xac dinh ham luong protein.

- Dinh lugng nitrogen theo phuong phap kjeldahl:

Phan 16n cac phuong phép gian tiép xac dinh protein déu dua trén co
s0 xac dinh luong nitrogen. Luong nitrogen c6 trong cac protein la gan
giong nhau khéng phu thudc vao chat lugng va ngudn protein. Puong
nhién trén co s& lugng nitrogen cé thé xac dinh chi cac protein da duoc
tinh sach hodc lugng protein ciia cac mau nghién ciru ma ngoai protein ra
khong chira nhimg chit chira nitrogen khac. Trong nong nghiép va cong
nghiép thuc phém protein thd duoc dinh luong bang cach xac dinh lugng
nitrogen toan phan va két qua nhan voi 6,25, nghia la coi protein luén luén
chtta 16% nitrgen. Thuc té, trong thuc phim, bén canh protein con cd
nhitng chét hitu co khac cé chira nitrogen nhu amid, alcaloid, ammonia (vi
du nhu trong thuc pham 1én men) acid nitric... do d6 ham luong nitrogen
toan phan chinh thirc cao hon 16% (16-17%) nhung & protein thyuc vat thi
ham lugng nay lai thip hon 16%. Hé s6 6,25 1a hé s trung binh tho.
Trong mét vai truong hgp, mudn c6 két qua chinh xac, nén dung nhiing hé
s0 ddc biét.

Nguyén ly cua phuong phap nay la v6 co hoa mau bang H,SO,4 dém
dac va chat xuc tac. Dung mot kiém manh (NaOH hoic KOH) day NH; tu
mudi (NH,);S0,. Sau do hing NHs vao dung dich acid ¢6 nong d6 xac
dinh. Sau d6 dung kiém c6 ndng do xac dinh dé chuan do acid du. Tir d6
tinh duogc lugng nitrogen c6 trong nguyén liéu.

- Binh lugng protein theo phuong phép Lowry:

Phuong phap nay dua trén co so dung may do mau dé xac dinh mau
san pham khir ciia phosphomolipden - phosphowolframate (thude  thir
Folin - Ciocalteau) véi phirc hgp ddng - protein. Phirc mau xanh tao thanh
c6 thé do & bude song 675nm. Cudng d6 mau ctia hdn hop phan tmg ty 18
thuan v6i néng do protein. Dwa vao d6 thi chuin protein (théng thuong
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dung tinh thé albumin huyét thanh bo) ta c6 thé tinh dwogc ham luong
protein trong mau nghién cuu.

Phuong phap Lowry duoc dung rong rdi dé xac dinh nhiéu loai
protein khiac nhau. Phuong phép nay c6 d6 nhay cao, cho phép phat hién
dugc protein trong dung dich ¢ ndong d6 1pg/ml. Tuy nhién cudng do mau
con tuy thude nhiéu vao loai protein. Vi du, & cung mot néng do, dung
dich trypsin cho cudng d6 mau cao gip 3 lan gelatin, hemoglobin cho
cudng d6 mau thip hon trypsin nhung cao hon gelatin.

Ngoai ra, nhiéu chét khac co thé lam tang hay giam cuong d6 mau
phan Ung, vi vay phuong phap nay cho két qua chinh xac khi x4c dinh
protein da dugc tinh sach.

- Pinh lugng protein bang phuong phap quang pho:

Phuong phép don gian nhét dé do nong do protein trong dung dich 1a
d6 hép thu tia cuc tim cua nd. Néu protein tinh sach thi nong do tuyét ddi
cta nd dugc tinh theo gia tri do duogc. Néu protein khong tinh sach (vi dy,
dich chiét tir mot sic ky) thi ndng do ciia protein tong dugc tinh tuong db6i
tir 40 hap thu. Nguyén tic cia phuong phép nay la cac protein hap thy tia
cuc tim cuc dai & budc song 280nm do cac acid amin thom nhu
tryptophan, tyrosine va phenylalanine. 6 hip thy ¢ 280nm thay ddi tuy
loai protein nhung hé sd tat do dugc (nghia 1a d6 hap thu ciia dung dich
protein 1% voi duong song truyén qua lem) cho mdi protein cho phép
tinh ndng d9 ctia protein tinh sach.

Véi mot hdn hop cac protein hodc voi bat cir mot loai protein nio
ma khong biét hé so tat thi nong dd protein dugc tinh nhu sau:

Nong d6 protein (mg/ml)=1,55xA80-0,77xAz60
Trong d6: Ago: d6 hap thu & bude song 280nm
Ao d0 hép thu & budc song 260nm

Phuong phap nay khong dung duogc cho cac dung dich co néng do
protein thip hon 0,1mg/ml hodc khi c6 mit nhiéu chat khac ma hap thu
cung mot vung cuc tim (vi du, dém, acid nucleic va mot s6 chat béo), hoac
khi protein & trong dich truyén phu chir khong phai trong dung dich. (Vi
du, trong mang hodc cac phirc hop co trong luong phan tir 16n). Ciing can
chu y la néu ty 1€ Azgo/Azeo th?ip hon 0,6 nghia 1a dung dich protein chua
sach, bi 1an cac chat khac, dic biét véi acid nucleic thi nén su dung
phuong phap Lowry dé do nong do protein.
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Vi vy, phuong phap do do hip thu tia cuc tim thuong duoc dung dé
dinh lugng protein d?} tinh sach hodc dé xac dinh protein trong cac phan
doan nhan duoc khi sac ky tach cac protein qua cot.

5.2. Banh gié tinh dong thé ciia protein:

Khi da nhan dugc mot protein enzyme & trang thai két tinh, ngudi ta
phai thir lai mirc d6 tinh khiét hay tinh dong thé cta n6. Do dong thé cua
ché pham protein enzyme phai duoc kiém tra bang mot s6 phuong phap
dua trén nhitng nguyén 1y khac nhau. Trong mét sO truong hop protein
enzyme dugc coi la dong thé khi ly tdm, nhung lai ¢6 thé phan chia thanh
mot sb isoenzyme bang phuong phép dién di trén gel. Chinh vi vay, néu
dung nhiéu loai phuong phap khac nhau dé kiém tra d6 sach ciia protein
ma két qua déu cho 1a dong thé thi protein d6 c6 thé dugc cong nhan 1a
tinh khiét. Nhimg phuong phap dé kiém tra tinh dong thé hay dung la xay
dung db thi vé do hoa tan, dién di va siéu ly tim.

- Phuong phép kiém tra tinh dé)t}g thé (hodc con goi 1a tinh dong
nhat) cta protein don gian va nhay nhat la xay dung duong biéu dién vé
d6 hoa tan.

Céch 1am nhu sau: Trong hang loat mau dung mot thé tich khong do6i
mot loai dung méi (nudc hodc dung dich mudi) lac v6i nhiing sé luong
enzyme khéc nhau. Sau d6 loc va xac dinh s protein trong dich loc. Cudi
cung xdy dyng duong db thi.

Trong nhing loai mau dau, tit ca cac protein thém vao bi hoa tan va
sO lugng protein thém vao bang so lwong protein c6 trong dich loc hay
dich ly tdm. Két qua nhan dugc biéu dién 1a mot duong thang. Sau d6
dung dich dat dugc bao hoa. Néu protein dem hoa tan 1a tinh khiét nghTa la
dong nhat thi khi thém protein trong dich loc s€ khong tang 1én va duong
biéu dién c6 mot diém udn. Néu trong mau c6 mot protein thir hai thi sau
khi dat duoc dd bio hoa d6i vai protein it hoa tan hon, loai protein thir hai
con ¢6 thé hoa tan duoc nita.

Két qua 1a c6 mot diém bao hoa thir hai va duong biéu dién c6 hai
diém ubn. Néu dich chiét (hon hop) c6 nhiéu protein enzyme thi s& cd
nhiéu diém udn. Phuong phap nay dugc Northrop va Kunitz str dung rat
¢6 két qua. Nay van con ing dung nhiéu.

- Phuong phap thir hai dé xac dinh d6 dong thé cua protein enzyme
1a phuong phap dién di. Phuong phép dién di la ung dung tinh chat ludng
tinh cua protein, dwa trén co so dich chuyén cia cac tiéu phan ché pham
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protein enzyme mang dién trong dién truong. Pem ché pham protein
enzyme dién di & pH va lyc ion nhét dinh. Néu trén dién di dd c6 mot
bang protein thi chimg to protein enzyme d6 1a don thé. Néu c6 hai bang
chimg t6 c6 hai protein enzyme trong ché pham d6. Ban dién di d6 nay
duoc dua vao may detector dé phat hién khong chi ndong do cua bing dién
di ma con phat hién dugc sé lugng c4c bing vét.

A A

/
Ns

A: Protein don thé
B: Hon hop 2 protein

S6 lugng protein trong dich loc

v

S6 luong protein cho thém

Hinh 5.4: Pudng biéu dién dj hoa tan protein
- Phuong phap si€u ly tam:

Day ciing 1a phuong phap rat quan trong dé xac dinh tinh dong thé
cua protein enzyme. Phuong phap dugc thuc hién nhu sau:

Dung lyc ly tim rat 16n bang cich ting sd vong quay ly tam lén
hang nghin, hang van vong trong mot phut. Voi toc do ly tam rat 16n,
nguoi ta co thé tach ra dugc cac phan tir enzyme co trong luong phan tir
khac nhau.

Téc d6 két tia clia protein enzyme trong may siéu ly tim duoc xéac
dinh bang trong lugng phén tr cua n6. Khi dimg quay thi cac phan tur
protein lai khuyéch tan vao dung dich. Boi véy, can phai quan sat toc do
lang trong qua trinh si€u ly tam. Chinh vi vay, trong coc siéu ly tam, nguoi
ta gan mot thiét bi quang hoc dic biét, v& cac duong anh sang cia két qua
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phan tich 1én mot man. Néu trong dung dich c6 mét loai protein enzyme
(c6 mot trong lugng phan tir) thi trén man sang s€ cho duodng do thi cé mot
dinh. Néu lam vi¢c v6i hai protein enzyme thi s€ c¢6 hai dinh v.v...

CAU HOI ON TAP
1. Bé thu nhan protein nguyén thé can c6 nhitng bién phap nhu
thé nao?
2. Trinh bay cac budc va nhiing k¥ thuat trong chiét rt va tinh
sach protein.
3. Dé danh gia do tinh sach va dinh luong protein nguoi ta hay

dung nhitng phuong phap nao?

TAI LIEU THAM KHAO

1. Nguyén Hiru Chan, Nguyén Thi Ha, Nguyén Nghiém Luat, Hoang Bich
Ngoc, Vii Thi Phuong. 2001. Hod sinh. Nxb Y hoc - Ha Noi.

2. Pham Thi Tran Chau, Tran Thi Ang. 1999. Hoa sinh hoc.Nxb Gi4o duc
- Ha Noi.

3. Nguyén Tién Thang, Nguyén Binh Huyén. 1998. Gi4o trinh sinh hoé
hién dai. Nxb Giao duc - Ha Noi.

4. Lé Ngoc Tu, Lé Van Chu, Pang Thi Thu, Pham Quéc Thing, Nguyén
Thi Thinh, Bui Pérc Hoi, Luu Dudn, Lé Doan Dién. 2002. Hoa sinh cong
nghi¢p. Nxb Khoa hoc & K¥ thuat - Ha Noi.

5. Ajtai K., Szilagyi L..1985. Biokémiai gyakorlatok.Tankonyv. Jankonyv
Kiado, Budapest.

6. Kerese I. 1984 Methods of Protein analysis. Akademiai Kiado,
Budapest

7. Lehninger A.L. 2004. Principles of Biochemistry, 4™ Edition. W.H
Freeman, 2004

8. Stryer 1., 1981. Biochmistry. W. H. Freeman and company, San
francisco.

94



Chuong 6

Céng nghé san xuat mét so protein

I. Muc dich yéu ciu

Tir nhitng hiéu biét vé kién thirc ;ét co ban vé ban chit, ¥ nghia cua

protein, cung voi cac phuong phap chiét rut, tach tinh sach protein thong
thuong qua cac chuong da dugce gidi thiu ¢ trén, trong chuong nay ching
t61i muon gidi thi¢u cong nghé san xuat mot sO protein tLr cac nguon
nguyén liéu khac nhau. Trong do6 uu tién de cap dén san xuat mdt so loai
protein tai t6 hop. Qua chuong nay yéu cau sinh vién nim dugc nguyen

tac chung va cdc budc chinh cia mét quy trinh san xuat trudce khi di vao
nhing van dé cu thé chiing ta can tim hiéu thém mot sé van dé sau day:

1.1. Y nghia ciia protein doéi véi qud trinh sinh hoc

Nhu ching ta da biét, moi sinh vat ton tai dwoc nhd luén gin véi
diéu kién cua moi truong thong qua qua trinh trao d6i chat Qua trinh trao
d6i chét bao gom nhiéu khau chuyén hoa trung gian, mdi chuyén hoa trung
gian 13 mot mat xich cua cac qua trinh dong hoa va di hod. Trong cac qua
trinh sinh hoc do, ngoai cac chét glucid va lipid thi protein va cac san
pham thr cdp cta né déng vai tro hét stc quan trong, tao nén mot chu
trinh trao doi chat va nang lugng cho co thé.

Ngay nay ngudi ta biét duoc 10%°- 10% loai protein khac nhau &
cac dang co thé séng trén trai dét Mac du trong co thé, vé co ban protein
dong vai tro la cac thanh phan ciu tao clia chat nguyén sinh va la thanh
phan cdu tao chuc ning cua cac enzyme va mot s6 hormon, nhung cac san
pham phan giai ctia chiing van dugc str dung lam chit liéu t6ng hop nhiéu
chat khac nhau va dic biét 13 viéc cung cap ngudn ning lugng cho co thé.
Vi két qua cua viéc phan giai amino acid tao thanh CO,, NHs, amin,
cetoacid va hang loat truong hop con tao ra nhitng chat kha phire tap thudc
cac nhom hop chét hitu co khac nhau. Dic biét trong cic san pham d6 phai
ké dén cac qua trinh khir amin hoa oxy ho4, cac amino acid duoc chuyén
thanh acid carboxylic va cung cip hydrogen theo phan g chung sau
day:

R-CH,-NH, + H,0 Monoaminooxidase: R-CHO +NHj

Amin Aldehyt
Sau do.
R-CHO +H,0 +NAD" leehtdehydiogengensle - R-COOH + NADH + H*
Aldehyt acid carboxylic
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Vi du: Khi oxy hoa proline tao thanh pyroline-carboxylic, chit nay
c6 thé phéan giai theo con dudng tao thanh aldehytglutamic, sau do chuyén
thanh acid glutamic hodc ornithine dé cung cip hydrogen. Bén canh d6
proline cling c6 thé oxy ho4 dan dan dé tao thanh hydrogenxy-proline, sau
mot s6. bién d6i dé tao thanh san phdm tham gia trong chu trinh Kreb dé
cung cip ATP. Tém lai, sy phén giai protein tiép dén 1a cac amino acid 1a
cac phan tmg cung cap nang luong cho cac qua trinh sinh hoc. Tu chd
cung cap hydrogen xudt phat tir nhiéu loai co chat tao thanh mot phirc hé
trong trao dbi chat, tuu trung 6 cac co chat, cudi cung déu nhuong
hydrogen cho chudi hd hip té bao dé tao thanh cac phan tir ATP- ngudn
dr trir ndng lugng cho moi hoat dong séng cua sinh vat.

1.2. Nhu cau khoa hoc va xd hdi doi véi protein

Protein 14 hop phan chu yéu quyét dinh toan b cac dic trung cua
khau phan thire an, chi trén nén tang protein cao thi tinh chat sinh hoc cua
cac cau tr khac mdi thé hién ddy du. Khi thiéu protein trong ché do an
hang ngdy sé& dan dén nhiéu biéu hién x4u cho sitc khoé nhu suy dinh
dudng, sut cdn mau, chdm 16n ¢ tré em, gidm kha nang mién dich chéng
do cta co thé voi mot sé bénh. Thiéu protein sé& gay anh hudng xau dén
hoat dong binh thuong ctia nhiéu co quan chirc ning nhu gan, tuyén noi
tiét va hé than kinh v.v... Thiéu protein s& lam thay d6i thanh phan ho4 hoc
va chu tao hinh thai cta xuong nhu lugng calci giam, lugng magie tang
cao. Do @6, mirc protein cao chat luong t6t (protein chtra ¢ amino acid
khong thay thé) 1a can thiét trong thirc dn ctia moi Ira tudi. Theo cac bao
céo cia UNO va FAO tir naim1972, nguoi ta di dén két luan rang viéc san
Xuit protein cua thé gidi hoan toan dap tng nhu ciu ciia dan s6 hién tai
trong thoi gian d6. Tuy nhién 2/3 protein san xuat ra lai chi dugc tiéu thy
boi 1/3 dan sb thé gidi. Toe do sinh dé ¢ cac nudc dang phat trién 16n gap
d6i so voi cac nudc phat trién va theo tinh todn ¢ nam 2000 dan s6 thé gioi
da dat khoang 7000 triéu ngudi, nhu vy nhu cdu ciia protein cung phai
tang gap doi so vo1 ndm 1972. Ngoai ra ¢ nhiing nudc phat trién c6 muc
song cao, cac thirc an hén hop danh cho dong vat ciing doi hoi chira cac
ngudn protein co chat lwong cao dé san xuit ra tring, gia cam, bo, lon...du
tiéu chuan. Cac thic an nay phai thoa mén hoan toan cac nhu cu dinh
dudng cua dong vat va thuong la 10- 30% protein tinh theo trong luong.

Ngoai nhu cau protein lam thie an cho ngudi va chan nudi thi trong
linh vyc y duoc, su hiéu b1et vé bénh hoc ¢ mirc d6 phan tu dang phat
trién nhanh chéng, nhu cau st dung cic ché pham tir protein dé nghién
cuu chira bénh cho nguoi va dong vat ngay cang tang. Ngay nay nguoi ta
c6 thé san xuat cac thuéc men quy hiém tir protein nhur cic hormon sinh
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truong, hormon chdng tiéu duong 13 insulin, cac globulin mién dich, cac
yéu t6 dong mau, cac kich thich t6 sinh truong hdng ciu, cac khang thé
don dong, cac loai vaccine v.v...bang con dudng cong ngh¢ gene co thé
vira tao ra san pham tu nhién, vira ha gia thanh, lai c6 thé tao ra mot lugng
16n nhanh chong ma trudc day bang con duong tach chiét hay tong hop
hoa hoc khong bao gid dap ung kip nhu cau trong chan doan va diéu trj
cac bénh. Hién nay nhiéu cong ty tranh nhau dé san xuat cac san pham nay
theo phwong phap ky thuat DNA tai tb hgp (recombinant DNA
technology) da mang lai nhimg lgi nhuén khong 16 hang nghin triéu d6 la
mdi nam. Chang han loai protein albumin huyét thanh ngudi (HSA) dugc
dugc tach ra tir mau nguoi cho va dugc dung de diéu tri trong bénh mat
huyét turong, thay thé chat long diéu tri bong, sdc chan thuong hay mot sb
truong hop bénh nhan bi phau thuat. Loai nay trén thé giéi mdi nim tiéu
thu khoang 300 tan va thu riéng khoan nay ti 1000 triéu do la mdi nam.
1.3. Tinh hinh nghién cieu va san xudt protein cé hoat tinh sinh hoc

Insulin la protein hormone két tinh dau tién (Abel, 1925); enzyme
dau tién duoc ket tinh 1a urease (Summer, 1926). Nguoi ta tlep tuc di sau
vao nghién ciru cdu trac va chice phan cia protein ciing nhu mdi lién quan
gitra chung. V&1 cong trinh nghién clru cua nha sinh hoa hoc nguoi My
J.H. Northrop ket tinh dugc pepsin (1930), tripsin (1932) va chymotripsin
(1935) va mot sb cong trinh khac nguoi ta cang hiéu 16 hoat tinh sinh hoc
ctia cac loai enzyme nay. Pén nam 1953, Sanger da x4c dinh duogc cau
tric bacl cta insulin gdm c6 51 amino acid; tiép d6 Hirs, Stein More va
cong su (1960) da xac dinh dugc cAu trac bac 1 cua enzyme ribonuclease
gdbm 121 amino acid; cling nim d6 Braunitzer dd xac dinh duoc
hemoglobin ngudi gdm 4 chudi polypeptide, hai chudi o- mdi chudil4l
amino acid va hai chudi B- mdi chudi 146 amino acid va hang chuc cac
protein khac nhu cytocrom, papain v.v...Mic du tir nam 1953 lan dau tién
Du Vigneaud tong hop dugc cac hormon peptide oxytocin va vasopressin
bang phuong phap hoa hoc va chi 10 ndm sau (1963) Trung quéc, My va
Tay Duc da tong hop dugc insulin theo mau cau tric béac 1 ctua Sanger dua
ra; 1969 tong hop duogc ribonuclease va 1970 tong hop duogc protein sinh
truong. Ttr d6 con ngudi bude vao giai doan tong hop nhan tao cac protein
mot chit c6 tAm quan trong bac nhét ddi v6i su séng.

Trong nhirng thap nién 70 viéc tach chiét va nghién ctru chirc nang
cac protein c6 hoat dong sinh 1y, dac biét trong linh vuc vé tinh khéng
khuan ciia peptide dién ra manh mé& nhu: vai trd bao vé cua céac cationic
protein trong céac hat bao tuong (Zeya, 1971; 1975); protein BPI (bacterial
permeability inducing factor) tach tir bao tuwong bach cau trung tinh cua
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bénh nhan bi bénh ung thu bach cau tuy man tinh. Tinh chét cling nhu
trinh ty amino acid cua protein nay d@ duoc xac dinh boi cac cong trinh
cua Pohl (1990) va Morgan (1991). Vao nam 1993-1996 Shafer cong b
nghién ctru kha nang khang khudn ctua mét loai peptide tong hop hoa hoc
dua trén ciu trac bac nhat cta cathepsin G, éng con cho biét thém rang
peptide duoc téng hop tir cic dang D-amino acid va dang L-amino acid c6
hoat tinh khang khudn twong duong.

Bén canh viéc tach chiét va nghién ctru cac protein cé hoat tinh sinh
hoc trong tu nhién va bang tong hop hoa hoc, ngay nay voi k¥ thuat di
truyén hién dai cac nha nghién ciru da xay dung duoc phuong phap méi dé
thu nhan cac peptide c6 hoat tinh sinh hoc cao nham chiam séc va bao vé
suc khoé cong déng. Dua trén tinh tu cac amino acid da duoc xac dinh tir
cac peptide tach chiét ngoai ty nhién hodc cac peptide da dugc tong hop
theo phuong phap hoa hoc, cac nha nghién ciru di tong hop cac doan
oligonucleotide hodc tach va nhan cac gene ma hoé cac peptide tu nhién
bang k¥ thuat PCR (Polymerase Chain Reaction), sau do tao cic vector tai
t6 hop va bién nap vao céc té bao dé thu nhan cac san pham tai t6 hop c6
hoat tinh mong mudn. Muc dich sau d6 tao cac chfmg san xudt dé thu nhan
san pham ¢ mirc do pilot. Day la phuong phap méi, song cling c6 nhing
két qua dang khich 1¢ va dang duoc tién hanh ¢ nhiéu phong thi nghiém
trén thé gioi.

Thanh tyu ndi bat nhat trong linh vuc san xuat protein tai t6 hop 1a
cac loai vaccine nhu phong chéng viém gan B, s6t xuit huyét, bénh dau
mua v.v...cho con nguoi va nhiéu loai vaccine cho dong, thyc vat ma
chung t6i s& gidi thiéu 16ng ghép trong cac muc vé san xuit vaccine &
phan dudi.

Vaccine dugc coi 1a phuong thirc hitu nghiém nhat phong chéng va
lam giam phan 16n ty 1¢ mac va chét do cac dai dich rui ro dua dén. Vi
nhing 1y do khac nhau, khong c6 mot qudc gia nao co duoc su cung ung
vaccine ngay tur dau dai dich ma thuong 1a nhleu thang sau d6. Nén san
xuit vaccine 16n mang tinh chét thuong mai mubn ¢ vaccine ciing phai
¢6 tGi 3-6 thang sau dai dich virus bung nd.

Gan day, nguoi ta thuong néi nhiéu dén cim gia cam, kha ning san
xuét cac vaccine cam duge tip trung nhiéu & chau Au va Bic My. Ning
luc san xuét hién nay udc tinh 300 triéu liéu vaccine tam lién (ba thanh
phan) trong mot nam, kha ning nay con kém xa véi nhu cau tang Ién trong
dai dich. T6 chuc y té thé gigi (WHO), qua mang ludi dic biét cac phong
thi nghiém cim da quan sat lién tuc sy dién bién cua virus H5N1 tir khi ca
nhiém dau tién trén nguoi & Hong Kong nam 1997. Cac phong thi nghiém
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nay chuan bj chung vaccine nguyen ban (dau tlen) no dang dugc ching
minh trong mot k§ nghé nhu mot “gde gidng” dé phat trién vaccine. Cac
phong thi nghiém nay di hudng dan viéc phan tich cau trac phan tur cua
virus, bao dam giup d& cong viéc phat trién vaccine tién trién. Mot phan
viéc quan trong 13 d3 kham pha ra sy dot bién cua virus trong nam 2005.

Val trong sé 10 nuoc co cac co sO san xuét vaccine noi dia, hién
dang tién hanh phat trién mot vaccine cho dai dich. M4t vai noi trong 5O
cac du an phat trién vaccine dai dich da tién dén giai doan thir nghiém lam
sang, mong c6 thoi gian ngan nhét cua thir nghién 1am sang d6i véi cac
vaccine du tuyén khac nhau. Mot cong ty cho biét s& bao co két qua thir
nghiém 1am sang véi WHO vao dau thang 12 nam 2005.

Hién tai chua dua ra dugc mét cong thirc vaccine cum c6 hi€u qua
va kinh té vé viéc sir dung ham lugng khang nguyén-thanh phan khang
nguyén cua vaccine kich thich dap tmg mién dich. Béi vay nhimng cudc thir
lam sang dién ra véi cach kiém ching céc cong thirc vaccine khac nhau,
ké ca chat hap phyu. Chat nay ting cudong dap ung mién dich, va vé Iy
thuyét thi no co thé cho phép bao vé thich hgp & mirc ham luong khang
nguyén thap. Xu hudng nay ciing dang tién hanh.

Nhu ching ta da blet vaccine thi can cho mét dai dich thuc sy dang
t6i gan, ma viéc san xuat thuong mai thi khong thé bat dau khi mot dai
dich virus bung nd. Boi vady, WHO di khuyén khich vé mit k§ nghé va
nhung co quan c6 tham quyén dwa ra nhimng quy trinh nhanh chéng cho
viéc cap gidy phép va sir dung vaccine dai dich. Viéc nay WHO da thyc
hién. Ngoai ra, WHO dang sir dung dién dan Quéc té ¢ vii cong dong
quéc té tim kiém nhleu cach ting kha ning san xuat va bao dam rang cac
nudc dang phat trién c6 duge mot vaccine hiéu qua trong mot nd luc co
thé duoc vé gia ca. Tuy nhién, theo xu hudng hién tai hau hét cac nuéc
dang phat trién s& chua c6 vaccine ding trong thoi diém bat dau dai dich
ma chi c¢6 dugc trong thoi gian xdy ra dai dich

O Viét nam ta, trong nhiing thap nién vira qua tinh hinh nghién ctru
va san xuét cac chét protein c6 hoat tinh sinh hoc ciing d thu dugc nhiing
két qua dang ké. Nhiéu cong trinh nghién ctru phéan 1ap va tach chiét cac
protein c6 hoat tinh sinh hoc da duoc cong bd. Tuy nhién, hau hét cac
cong trinh chi dé cap dén viéc diéu tra trong ty nhién, nghién ctru cu truc,
chic niang va ung dung, ma chwa dé cap nhiéu dén san xuat cac loai
proteln do. Mac du khong nhiéu nhung cling da c6 nhing ghi nhan budc
dau nhu viéc san xuit thanh cong mot sb loai vaccine phong bénh cua
Vién vé sinh dich t& Trung wong nhu vaccine virus vién gan B(khing
nguyén bé mit- HbsAg), vaccine phong viém ndo Nhat ban, vaccine virus
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dai (khang nguyén G)v.v...Gan day nhit (2003), bang k¥ thuét di truyén
nhom tac gia Lé Tran Binh (Vién cong nghé sinh hoc-TTKH & CNQG) da
thu nhan dugc mdt loai peptide tai t6 hop c6 hoat tinh khang khuan va
mot loai protein khac c6 tén goi 1a melittin (loai protein c6 trong noc ong
dung dé diéu tri bénh nhiém khuan va lam tan cac khoi u).

II. San xuat protein bfmg con dwong vi sinh vat

Ngay tir thoi ¢ xua vi sinh vat vat d& dugc con nguol st dung dé
ché bién va san xuit thyc pham, n6 13 mot bo phan trong khau phan an cua
con ngudi va cac loai vat nudi. Ngay nay viéc san xut protein tir nguon vi
sinh vat khong chi con 1a muc dich chi st dung dé 1am thire an don thudn,
ma con duoc st dung cho nhiéu muc dich khac nhau nira nhu san xuat cac
loai hormon, céc peptide khang sinh va cac chat mién dich v.v..

Vé nguyén tic chung: dé san xuat protein tir vi sinh vat, tuy theo
muc dich riéng dé su dung loai vi sinh vét (gidng) va moi trudng nuoi ciy
(Ién men) thich hop, nhim tao diéu kién thuén loi cho vi sinh vat tong hop
t6i da luong céc loai protein mong muon Dé thu nhan ché pham protein tur
vi sinh vat, viéc tach chiét duoc tién hanh nhu viée chlet Xuét cac protein
khac. Dudi day xin duoc gidi thiéu cong nghé san xuit mot sd protein
bang con duong vi sinh vat:

2.1. San xudt protein don bao

2.1.1. Khai quat chung vé san xuét protein don bao.

Protein don bao (SCP- Single Cell Protein), la tén goi theo quy udc
de chi vat chat té bao vi sinh vat dugc st dung lam thuc an cho nguoi va
dong vat. Thudt nglr nay that ra khong chinh xac hoan toan, vi lugng san
pham tao ra khong phai 1a mot protein thuan khi€t ma la cac té bao dugc
xur 1y thudc nhiéu loai vi sinh vat khic nhau, c4 da bao lan don bao va bao
gom vi khuan, nam men nam sg1 va tdo.

So voi san xudt cac ngudn protein truyén thong san xuit SCP c¢6
nhi€u vu thé sau day:

- Tdc d6 san xuét cao.

- Ham lugng protein cao(30- 80% tinh theo trong luong kho).

- C6 thé dung cac ngudn carbon khac nhau (ma mét s6 van dugc coi
la chat phe thai).

- Cac chiing ¢ nang suat cao va thanh phan tot: d& kiém, dé chon.

- Dién tich san xuat khong 16n, cho san luong cao (trir tao).

- Khong phu thudc vao mua vy, khi hau.

2.1.2. Quy trinh san xuit SCP.
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Quy trinh dé san xuat SCP bao gdm céc budc chinh sau day:

- Chuan bi ngudn C, thudng 13 phai qua mét t6 hop xir Iy vat Iy va
hoa hoc.

- Chuan bi mdi trudng thich hop chtra ngudn C va cac ngudn N, P va
cac chat dinh dudng khac.

- Ngén ngira sy nhiém tap ctia méi trudng hodc thiét bi san xuat.

- Céy vi sinh vat mong mudn.

- Tach sinh khéi té bao vi sinh vat khoi méi truong da tiéu dung.

- Hau xtr 1y sinh khdi tinh khiét hay 1a khong.

2.1.3. Nhitng van d& can luu ¥ trong san xuat SCP.

2.1.3.1. Nudi cdy:

Du la 1én men dién ra duéi diéu kién vo trung hodc diéu kién sach
déu can phai cé bién phap dé tranh tap nhiém nhu: dun néng hoac loc cac
thanh phan moi truong va khur trung thiét bi 1én men; khac véi tdo, cac qua
trinh san xuat SCP déu can thong khi manh; nhiét tao ra phai c6 h¢ thong
lam lanh.

2.1.3.2. Thu hdi sinh khéi:

N4m men va vi khuan thuong duoc thu hdi bang ly tam (vi khuan
can nang lugng ly tdm cao hon), trong nhiéu truong hop can ca nhan to
von cuc (két bong/ két cym). Cac vi sinh vat ¢ dang soi c6 thé thu hoi nho
ly tam vit (loc vat), gia thanh s€ ré hon. Phai loai bot cang nhleu nudc
trude khi 1am kho dé tranh ton kém trir nhitng noi cé thé photi nang va sir
dung lao dong gia ré, tuy nhién san pham s& co chat luong thap. Tuy thudc
vao loai co chat va loai san pham, sinh khéi can duoc hau xir 1y dé loai cac
thanh phan co chat hay thuong gip hon 1 lam giam ham lugng cac chat
khong mong mudn (vi du acid nucleic) hodac tham chi dé tach riéng phan
protein. Mot nhugc diém quan trong ctia SCP la thuong chira ham luong
acid nucleic cao, dac biét la ¢ vi khuan, nam men va nam so¢i. Néu cac loai
SCP dung dé lam thirc an cho nguoi thi 1a ca van de, boi vi con nguoi
thiéu enzyme uricase xuc tac cho su oxy hod acid uric thanh allantoin hoa
tan hon. An nhi€u cic dan xuat purine s€ lam tang ham lugng acid uric
trong mau, acid nay két tiia s€ tao thanh tinh thé trong cac khop va dong
gop vao viéc tao nén cac vién soOi trong duong ti€t niéu. Theo
Edozien(1970) hang ngay mot ngudi chi nén an 20 gam nam men (tinh
theo trong lugng kho).

Di c6 nhitng phuong phap dé ra nham lam giam ham lugng acid
nucleic trong SCP. Nhung thuong thi cac phuong phap xu ly ay s€ dan
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dén lam giam gia tri sinh hoc ctia protein don bao. Cac phuong phap chinh
la:

- Thuy phan bang kiém

- Chiét bang hoa chét.

- Diéu khién vé sinh truéng va sinh 1y té bao.

- Hoat hod RNA ase (bang xir 1y nhiét ngén).

Dé phong gé khong loai ra khoi mdi trudng ngoai nhing sd luong
lon vi sinh vat ké ca dang chét lan dang song. Khi dich thai c6 ham luong
BOD (Biologycal Organic Demand) cao thi can phai xur ly dé tranh 6
nhiém mai truong. Sau khi xir Iy moi truong cé thé tai sir dung, viéc nay
nham dong thoi hai myc dich 1a giam lugng nude moi can thiét va giam
gi4 thanh. Theo tinh toan, nhu ciu nudc cin st dung 14 18- 45 x 10° lit cho
mot nha may san xuat 100.000 tan SCP/ nam.

2.1.3.3. Tuyén chon vi sinh vat.

Mot vi sinh vat dugc st dung cho muc dich san xuét SCP lérp ngudn
thtrc &n protein cho ngudi hoac dong vat can phai c6 mot s6 dac diém la:

- Khong gay bénh dong thuc vat va nguoi.

- C6 gia tri dinh dudng cao.

- Pugc chip nhan nhu 1a mot loai thuc pham hodc thic an gia suc.

- Khéng chtra cac doc th.

- Gi4 thanh san xuat thap (nghia 1a phy thudc vao tdc do sinh trudng;
san lugng; ham lwgng protein; c6 doi hoi bd sung chat dinh dudng hay
khong; ¢6 uu thé phat trién chon loc trén moi trudng san xuat; dé tach va
dé 1am kho) va cu thé véi tung loai vi sinh vat nhu sau:

a) Doi voi tao.

O tao nguoi ta thuong ding ba chi dé san xuat SCP la: Chlorella,
Spirulina va Scenedesmus chung c6 thé c6 phuong thirc sinh dudng 1a
quang hop, hoa téng hop hodc 1a di dudng. Phuong phap hay dung la
phuong phap quang hop. Trong truong hop nay nhan t6 gioi han 1a anh
sang, vi vy kinh t€ nhat 1a dung cac ho ho dudi anh sang mat troi. Tuy
nhién khi tién hanh nuéi tao & cac hé thdng co quy mo6 1on thi kho co thé
gitr duge cac didu kién vo tring voi gia thanh thap va trong truong hop
nay nguy co r}h1em tap la nghiém trong. Mat khac, mat do té bao khi nudi
tao thuong thap (¢ cac hé thong nuodi 16n chi thu dugc 1-2 gam/lit tinh theo
trong luong l;h(”)) de co thé dat dugc di€u kién chiéu sang tot, song dicu
nay s€ dan dén chi phi ton kém hon khi thu hoach. Riéng tao Spirulina c6
thé thu hoach kinh té hon nho bién phap loc hodc vot.
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Thanh phan cac cao phén tir ctia tao thay doi rat nhiéu phu thudc vao
céc diéu kién sinh truong. Ham lugng protein thd (N x 6,25) ¢6 thé chiém
tGi 60%, thanh phan cac amlno aCId can ddi, 1iéng amino acid chura luu
huynh thap. Téo chia nhiéu sic t6, mot wu diém khi duoc dung lam thuce
an gia suc, song lai khong tot cho dinh dudng cua nguoi.

Hién nay SCP cua ba chi tdo ndi trén c6 thé dung 1am thue pham cho
nguoi tuy nhién v6i mot ty 18 thap. Riéng Spirulina tir 1au van dugc coi l1a
ngudn dinh dudng protein 1y tudng va ré tién & Mehico va ving bd bic hd
Tchad cua chau Phi, tao nay ngoai ham lugng protein cao con chira nhiéu
nguyén td vi lwong va rat gidu vitamin By, ( gép 4 lan so véi gan bo). O d6
ho c6 thé vét spirulina tir cac thuy vuc tu nhién.

b) Bbi véi vi khuan.

Vi khuan c6 thé dugc dung dé san xuat SCP, tuy nhién can chd y
mot sO uu va nhugce diém sau day:

- Téc d6 sinh truong nhanh.

- Dung duoc nhiéu loai co chat.

- pH can giir & 5-7, néu khong sé& c6 nguy co bi nhiém vi khuan gay
bénh.

- Thu héi bang li tam kho.

- Ham luong protein thd c6 thé rat cao ( t6i 80%) song ham luong
binh thudng cta cac acid nucleic dic biét 1a RNA ciling cao (t61 20%) va
can phai dugc loai bo.

- Thanh phan amino acid can d6i nhung ham lugng amino acid chira
S hoi thap.

- Khi dung cac vi khuan gram am dé san xuat SCP can luu y kha
nang san sinh dgc to cua chung.

¢) Déi v6i ndm men

N4m men da dugc sir dung dé san xuat SCP v6i quy mo 16n tir 1au,
dac bi¢t l1a viéc st dung cac loai trong nhitng chi nhu Saccharomyces

Torulopsis va Cadida. Tuy nhién cling nhu vi khuén viéc san xuat SCP tir
ndm men can luu y cac dic diém la:

- Thuong tbc do sinh truong cua ndm men tuong dbi cao nhung
khong bang cac ching vi khuan sinh truéng nhanh nhat.

- pH trong 1én men thuong gitr ¢ 3-5, diéu nay tao diéu kién thuan
loi cho viéc lam giam nguy co nhi€ém trung.

- C6 thé thu hoach bang bién phap ly tdm lién tuc.
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- Ham luong protein nam vao khoang 50- 60%, tuy nhién ham luong
acid nucleic c6 the 1én toi 15%, vi vay can phai tién hanh cac bi¢n phap dé
lam giam lugng acid nucleic.

- Thanh phan amino acid can d6i nhung so v6i vi khuan thi ham
lugng cac amino acid chtra luvu huynh con thap hon. Bé st dung can phai
bo sung thém methionine.

- Giau cac vitamin nhém B.

d) Péi véi ndm soi.

Khi chon glong nam soi dé san xuat SCP trudc hét can luu ¥ co
nhiéu loai mang doc td, chung thudng xuyén de doa tinh mang ma dic biét

gdy ung thu cho con nguoi. Ngay nay ngum ta dd tim duoc trén 20 loai
hoat tinh khac nhau céc doc t6 & nim sgi

So v6i vi khuan va nim men, nam soi thuong cé toc do sinh
truong chdm hon. Gan day nguoi ta da phén lap dugc cac chung co toc do
sinh truéng gan bang ndm men va nim sgi c6 mot s6 dac diém sau:

- Gidi han thich hop cho sinh truong khé rong (tr 3- 8), tuy nhién
trong san Xuat can gir pH <5 dé tranh nhiém khuan. Viéc nhlem nam men
thuong hay xay ra néu méi truong khong duoc khir tring tot.

- Khi nudi ciy chim nidm soi thuong tao thanh cac dam soi, diég nay
c6 uu diem la lam cho viéc thu hoach dé dang, nhung lai c6 nhugc diém la
han ché sy phan bd dong déu khong khi trong toan bo hé soi.

- Ham lugng protein thd nam trong khoang 50- 55%, song khi sinh
truong nhanh ham lugng acid nucleic s€ cao (RNA t4i 15%).

- Thanh phﬁn amino acid cua nim soi can doi, tuy nhién cac amino
acid chura luu huynh cling c6 mét & nong do thap.

2.2. Téng hop cdc hormon bang vi sinh vit

Céch day khoang 60 nam vé trudc, cac nha khoa hoc méi biét cach
st dung nam dé ché tao thudc khang sinh penicillin va ché tao cac loai
thuoc khang sinh khac dugc su dung rong rai hi¢én nay. Hon 20 nam trudce
day da dién ra mdt cudc dot pha thuc sy mang lai loi ich to 16n cho con
nguoi dac bi¢t trong linh vuc y dugc. Luc do, géc Ilhé.’ khoa hoc da bi@t
cach dua gen nguoi vao phan tt ADN cua vi khuan va t€ bao dong vat, o1
budc ching phai san sinh ra mdt loai protein c6 tac dung chita bénh. San
pham dau tién cua phuong phdp do 1a insulin (mot loai hormon chong
bénh dai thdo duong) dugc Hang Eli Lilly&Co phat minh nam 1982 thong
qua vi khuan bién tinh gen E. coli.

104



Ngay nay di c6 hon 130 duoc chét sinh hoc da duoc chinh thic
cong nhan boi Tong cuc kiém soat tin dwoc cua My va duge sir dung
trong y hoc. O day da s6 khdi luong hang ban di thudc cic loai duge phdm
nhu erythropoetin, interferon, hormon tang truéng va insulin con nguoi
ctia mot s6 hing san xuat dimg dau thé gisi .

2.2.1. Sinh tong hop insulin bang E. coli.

Trude day insulin duoc tach tir tuyén tuy cua bo, lon doi khi gay di
ng cho nguoi. Trong co thé insulin duoc tong hop dudi dang proinsulin
gom co ba chudi polypeptide 1a A, B va C. Khi chuyén thanh insulin thi
chudi C da dugc loai bo.

Bang ky thuat tai t6 hop DNA, _nguoi ta chuyén gene ma hod
insulin vao vi khuan, va khi duoc nuéi cdy trong moi truong thich hop, vi
khuan E. coli s& sinh tong hop tao ra loai peptide nay. Quy trinh san xuat
theo phuong phap nay cé thé tom tit gdm cac budc co ban sau day:

- Chuén bj doan oligonucleotide ma hoé cho insulin: dua vao trinh
tw va cu tric cua cac amino acid cua insulin gom c6 51 amino acid va 2
chuoi polypeptide A va B ndi v6i nhau bang hai cau disulfua. Nguoi ta tao
dong gene riéng biét ma hoa cho hai chuoi A va B

- Chuan bi vector (c6 thé dung plasmide cua vi khuan hodc nim
men).

- Dung enzyme han ché cit plasmide va ndi doan gene ma hoa cho
insulin dé tao vector tai to hop (loai thuong dung la pBR 322 ).

- Chuyén vector tai t6 hop pBR 322 vao vi khuén E. coli.

- Nudi cay (1én men) vi khuan E. coli trén méi trudng thich hop.

- Tach chiét va thu nhan san pham 1a hai loai polypeptide A va B
riéng.

-Tron hai loai peptide lai v6i nhau va xu ly bang phuong phéap hoa
hoc hay enzyme dé tao cau disulfua.

- Kiém tra chat lwong ctia san pham

Viéc tach chiét va tinh sach insulin c6 thé tién hanh theo cac céc
phuong phap sinh hoa thong thuong nhu ket tua, ly tam va sac ky. Thu
hoat tinh cua insulin (hién nay dugc dung pho bién la k¥ thuat ELISA).

St dung vi sinh vat mang gene tai t6 hop dé san xuit cac loai
hormon néi chung, c6 mét sé van dé can luu y d6 Ia:

a) Cac peptide dugc tao ra khong phai la san pham cua gene tur
nhién ma duoc dan ra tir mot gene tién than (precursor gene).
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~ b) Mat khac vi sinh vt thi khong c6 cung co ché hoat dong nhur 1a
co thé bac cao nén khong c6 sy bién doi sau dich ma (post-translation
modifications) nhu glycosyl hoa, methyl hoa hay amin hoa v.v...

¢) Hon nita peptide khong bén trong moi truong vi khuan, dé bi
thoai hod boi sy tiéu hoa cua nhimg enzyme d€ tao thanh nhiing peptide
ngan.

2.2.2. San xuét yéu t giai phong hormon sinh trudng.

Yéu t6 giai phong hormon sinh truéng (GRE- Growth hormon
Releasing Factor) la mot peptide c6 44 amino acid voi dau tan cung c6
nhom NH; dugc bai tiet vang dudi doi trong co thé. Bang con dudng cong
ngh¢ gene c6 thé thu dugc GRF 1-44 NH, t61 da va c6 gia thanh ré hon so
v&i phuong phéap tong hop hod hoc.

~ Quy trinh san xuit GRF bang ky thuat DNA tai t6 hop ciing bao
gbm céc budc chinh tuong tw nhu doi voi insulin. Tuy nhién, di sau vao
chi tiet k¥ thuat da biet, hién nay c6 ba phuong phap sinh tong hop GRF
theo con duong cong nghé gene la:

a) Phuong phap 1.

Tru6e hét can thiét ké gene tong hop nhan tao cho GRF 1-44 OH.
Song can chu y rang amino acid tan cung khong thé thu dugc bang amin
hoa truc tiép 0 vi khuan va gene nhan tao can c¢6 by ma hoa cho Met-GRF
1-44 OH d€ ¢ codon m¢ dau cua gene. Khi thu duge GRF 1- 44 OH thi
Met can phai dugc tach ra ngoai. Hon nira protein nay ngan dé dang bi
phan huy bdi protease cua E. coli va nhu vay GRF c6 the bi thay doi chut
it trudce khi tich ty da mot luong nhat dinh.

b) Phuong phap 2.

Mot hudng khéac 1a lién két mot gene peptide GRF véi mot gene
protein cta vi khuan, trén co s¢ d6 protein cta vi khuan bao vé _peptide
GRF khoi bi thuy phan. Sau d6 protein nay s& dugc tach ra bang con
duong hoa hoc hodc enzyme.

¢) Phuong phéap 3.

. Hudng thr ba 1a dung su chin ctia enzyme tir a-pheromone trong
nam men. Gene GRF dugc dung hop véi pheromone va nhu vy protein
lai chira nhimg tin hiéu Lys- Arg-(Ala)- 2 hodc 3 trong dau cua GRF 1-

44 OH. San pham GRF duoc bai tiét vao moi truong nudi cdy. Cudi cing
GRF 1-44 OH duoc tach, lam sach va amin hoa bang phuong ti¢n enzyme.
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2.3. Sdn xudt cdc cytokin

Cytokin ngay nay dang tr¢ thanh mat hang kinh doanh 16n canh
tranh gilra cac cong ty Tonen ( Nhat ban), Genetech (M¥), Delta (Anh),
Rhone Poulene (Phap). Gan ddy ngudi ta phat hién hang loat cac cytokin
duoc bai tiét ra tir hai nhém khac nhau cia té bao lymphocyte T. Nhom
Th1 bai tiét interleukin 2 (IL-2) va y-interferon (IFN-y); nhoém Th2 bai tiét
IL-4, IL-5, IL-6 va IL-10.

Dé san xuit mot sb luong 16n cytokin dap ung cho nhu cau chira
bénh cac cong ty trén thé gidi ngay cang dau tu manh m& vao con duong
cong nghé gen va cong nghé sinh hoc. Dé san xuat cytokin tai t& hop
ngudi ta sir dung cac ky thuat tai t6 hop DNA tiéu chuan va nhiing chat
bién di dinh hudng vé oligonucleotide duoc tién hanh khi dung hé théng
bién di in vitro cua hing Amesham. Cac oligonucleotide duoc tong hop
trén may tong hop DNA 391.

Dong té bao E. coli IB 392 da duoc bién hinh dé biéu hién vector
(vat chu) chira doan DNA (ma hoa IL-2, IL-1a va INF-a) cua ctru duoc
bién d6i dé san xuét cac protein tai t6 hop. Vi khuan dugc nudi cdy 16n 1én
qua dém trong méi trudng Mq & 30°C rdi hoa lodng 20 lan bang moi
truong tuoi, gitr 34°C cho dén khi ¢6 DD 600 =1, sy truong phong
plasmide duoc giy ra bang  té bao ¢ 42°C qua 20 phit. Sau d6 u tiép 5
gior & 37°C dé tao ra cac protein tai t hop. Cac té bao dugc ly tim 5000
vong /phut trong thdi gian 30 phat va ling cin gitt & nhiét 6 20°C cho
dén khi sir dung.

2.4. San xudt cac chat mién dich va vaccine

Vi sinh vt tir lau duge xem 1a cong cu déc lyc dé phong ngira va
diéu tri bénh tat. Ngoai viéc str dung vi sinh vat dé phuc hoi lai khu hé
duong rudt da bi huy hoai boi didu tri khang sinh lau ngay, tir lau con
ngudi ciing da biét st dung cac vi sinh vat con séng hodc da bi giét chét,
dac biét la cac vi khuén, lam khang nguyén dé tao khang thé hay lam doc
t6 dé dé tao khang doc t6 trong mién dich. Trong san xuat vaccine cac vi
khuan gdy bénh thuong dugc nudi dai tra .

2.4.1. San xuét chat doc t6 mién dich (Immunotoxin-1Ts).

Chat doc té mién dich 1a cac doc td gay ddc cho té bao, ITs c6 cdu
trac gdbm hai phan: chat giy doc (toxin) c6 ban chit protein va tic nhan
huéng dich. Poc t6 mién dich hién dang duoc phat trién manh mé & nhiéu
nudc trén thé gidi dé diéu tri cac bénh vé ung thu va bénh ty mién.

Trong diéu tri HIV, tr& ngai 16n nhét 1a kha nang tham nhép cua
virus vao mét loai t& bao lympho T c¢6 vai tro nhu bd nhd cuia hé théng
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mién dich. Kha ning nguy trang cta virus HIV tinh xao dén muc chua co
loai thuc chéng tai phat nao c6 kha nang tim diét dwoc. Dé giai quyét van
dé nay, nhom nghién ctru truong Dai hoc Texas dé thanh cong trong viéc
tao ra mot loai doc t6 mién dich, bao gdm mot khang thé chuyén nhén
dang té bao T cat glau virus va mot phén tir c6 ngudn gdc tir chat doc ricin
than kinh. Ho d3 tién hanh thur nghiém 24 bénh nhan HIV va nhén thay
loai doc td trén da lam giam mot luong 16n céc té bao T d3 nhiém virus
trong mot thoi gian ngan. Tuy nhién, theo gido su Frances Gotch thudc
truong Imperial London (Anh), néu loai doc t6 trén néu khong duoc “lap
trinh” can than, nd c¢6 thé huy diét bat ky té bao mién dich nao trong mau
va khién hé mién dich s& yéu hon do cac té bao “bd nhd™ da bi tidu diét.

Mot liéu phap dang diéu tri dang ung thu mau hiém gdp cho nhiéu
két qua hira hen trong thir nghiém ban dau va ciing gitip bénh nhén diéu trj
céc bénh bach cau khac. Trong bénh bach cau té bao c6 16ng 1a ung thu té
bao lymphocyte B, ho da dung doc t6 mién dich gdm mot phan khang thé
va mot phan doc t6. Poc t6 nay co tén 1a BL22, ¢6 phan khang thé nhan
dang gin vé6i t& bao ung thu va phan doc to dé tiéu diét té bao. Ngoai ra,
BL22 cung c6 hiéu qua trong diéu tri bénh bach ciu lymphocyte mén tinh
(CLL), mot dang bénh bach cau phd bién hon bénh bach cau c6 1ong. Cac
nha khoa hoc ¢6 dy dinh ding BL22 dé diéu tri bénh bach ciu nguyén bao
lymphocyte cap tinh (ALL) & tré em

Dé chdng lai doc t6 nguoi ta co thé tao ra cac khang doc td, thuong
1a trong co thé thé dong vat. Dé san xuit cac chat nay nguoi ta thuong
dung phuong phap nudi chim cac vi khuan, chang han Clostridium tetani
hay C. butilinum. Sau d6 tiém vao cac dong vat thich hop nhu ngua chang
han. Tu huyét thanh ngua nguoi ta tach khang doc td, tinh sach & muc do
cao roi dem di diéu tri.

Cac doc t6 hay dugc dung dé san xuét ITs 1a cac protein tir vi khuan
nhu: Pseudomonas exotoxin (PE) hay diphtheria toxin (DT), hoac tir thyc
vét & nhom protein bat hoat ribosome (RIPs) nhu ricin, pokweed anti-viral
protein (PAP), saporin (SAP)...

Ngay nay ngudi ta co thé tao doc t6 mién dich bang cong nghé DNA
tai t6 hop trén co s& gene ma hoa cho protein vo hoat ribosome (RIPs).

2.4.2. San xuét vaccine vo hoat (inactivated).

Vaccin vo hoat hay con goi 1a vaccine chét, 6 chinh Ia tac nhan gay
bénh nhung da bi giét chét. Khi mot thuc thé vi sinh bi vo hoat thi protein
bé mit van dugc giit nguyén cau triic. V& goc do vaccine ma noi, no van
gilt duoc tinh khang nguyén, nghia la ching van c6 kha ning kich thich
mién dich, tuy khong hoan toan va bén lau.
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Dé san xuét loai vaccine nay, cac vi khudn gdy bénh thuong duogc
nudi dai tra. Trude kia thudng dung phuong phap bé mit, ngay nay hay
dung phuong phap chim. Sau d6 giét chét bang nhiét, acid, formalin,
phenol hodc hodc cac cach khac sao cho khang nguyén bé mit cua ching
van duoc gitr lai, 161 duogc ché thanh thudc tiém. Loai vaccine nay tu vi
khuan d4 duoc san xuat véi mot s6 lugng 16m, tuy nhién ngay nay y nghia
cua chung phan nao bi giam sat, mot phan vi sy khac biét vé tinh khang
nguyén cua nhiéu vi khuan, mot phan vi kha nang diéu tri vé khang sinh
hién nay rat 16n. Ngay ca trong viéc nubi ciy vi khuan dé san xuét vaccine
cling phai thay doi phuong phap nubi lién tuc d& dugce st dung.

2.4.3. San xuét vaccine nhuoc doc (attenuated Vaccine)

La loai vaccine chua tadc nhan gay bénh con song, nhung da bi lam
giam doc lyc, khong con du stre gay bénh. Pé san Xuat loai vaccine nhugc
doc nguoi ta dung phuong phap tiép truyén nudi cdy trong diéu kién bat
loi d@é giam boi doc lyc. Trong cac vat chu khong thich hop qua nhleu thé
hé (c6 thé hang tram thé hé), 1am cho vi sinh vat c6 nhimg bién 601 vé gen
dé thich nghi diéu kién méi. Nhitng bién d6i d6 dan dén viéc mat di hoan
toan hay giam dén murc khong con kha nang gy bénh, nhung van con kha
niang kich thich mién dich vi chung van con song.

Mot trong cac loai vaccine nhugc doc thi loai vaccine BCG
(Bacillus-Calmette- Guérin) c¢6 y nghia rat 16n. vaccine nay duoc san xut
tr mot chung vi sinh vat 1a Mycrobacterium tuberculosis v. bovis d& dugc
Calmette, mot hoc tro ciia Paster va Guérin nudi qua 230 1an ciy chuyén
trén moéi trudng mat bo dé 1am mat hoat tinh. Dé san xudt loai vaccine nay
nguoi ta dung ca phuong phap bé mat 1an phuong phap chim. Trong hau
hét cac truong hop nudi cay chim hién nay nguoi ta dung glycerin (2-
10%)lam nguon carbon, Tween 80 (0,1-2%), L-asparagine va dung dich
allbumin (5%) lam ngudn nitrogen va cac mudi dinh dudng thong thuong
khéc. Sau d6 diéu chinh dé dat ndng d6 té bao 5x 107/ml va lam dong kho
vo1 mot dung dich chira 2% Natri glutamte; 8% dextran; 7,5 saccharose va
0,1% hydroxylamine. Khi tiém phong san pham s& duoc pha lodng ra.

Loai vaccine nay thudng c6 kha ning kich thich cho mién dich lau
bén (1-2 nam), hinh thanh day dua cac loai hinh mién dich va tién loi khi sir
dung. Tuy nhién, vi 12 con sbéng, nén ching c6 kha ning lai doc
(pathogenicity inversion), dac biét thuong gay phan Gmg vaccine voi co
thé yéu.

2.4.4. San xudt vaccine tai to hop ( Recombinant Vaccines).

Vaccine tai to hop gene hay con goi 1a vaccine dudi don vi, dy la
loai vaccine thé hé méi duge tao ra nhd k¥ thuat di truyén. Vaccine tai to
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hop gene dugc san xuat dua trén nguyén tic chuyén gene khang nguyén
cua 601 tuong gy bénh vao mot vi sinh vt nao do. Vi sinh vat nay sinh
sO1 nay né nhanh chéng va san xuét ra cac phan tir khang nguyén. Tach
chiét , tinh sach cac khang nguyén 1am vaccine dudi don vi.

Quy trinh san Xuét vaccine tai t6 hop gene nhin chung phtc tap,
nhung nguyén tac chung déu trai qua cac budc sau day:

- Tuyén chon ngudn gene c6 biéu hién khang nguyén chinh cua virus
(khang nguyén bé mit hodc khang nguyén 13i), thao tac cit gene.

- Chon vector thich hop (plasmide), cit plasmide va gin gene khang
nguyén vao dé tao vector tai to hop.

- Chon vat chu thich hop dé dua vector vao. Vat chil ¢6 nhiéu loai
nhu vi khuan, nam men, virus (chang han E. coli, S. cerevisae, adenovirus,
virus dau, baculovirus v.v...).

- Nuoi cdy, 1én men.

+ Néu vi khuan, nim men thi nudi cay trong méi trudng dé nhan lén
lugng 16n khang nguyén.

+ Néu 1a virus thi phai nhan Ién trong té bao dong vat hay thuc vat
thich hop.

- Tach chiét va 1am sach cac protein khang nguyén bang phuong
phép hoa sinh thong thuong.

- Tao vaccine phan tor dang chung, dang tiém.

- Tién hanh thir hiéu luc trén dong vat va trén 1am sang.

Hiéu lyc cua vaccine phuy thude vao nhiéu yéu t5. Bén canh ban chat
khang nguyén manh, yéu thi con duong dua vaccine vao co thé cling rat
quan trong: da hay niém mac, tiém hay chung, thoi gian str dung vaccine,
lan s6 tiém chung va khoang cach gitra cac lan, liéu luong dung, tudi dung
va theo ddi do dai mién dich. Néu 1a mién dich dich thé thur vaccine bang
phan ng trung hoa khang nguyén khang thé, ELISA, mién dich huynh
quang, mien dich phong xa. Néu 1a mien dich té bao thi phat hién do luong
cac té bao T, B va phat hién céc yeu 6 T va B.

2.4.5. Mot s6 mé hinh tai to hop gene trong san xuit vaccine tmg
dung trong ndng nghiép.

Hién nay da c6 mét s6 mo hinh tai to hop gene trong san Xudt
vaccine cho cay trong, chang han: nguoi ta biét vi khuan Bacillus
thuringensis (Bt) san Xuit ra protein chong cOn trung, ngay nay nguoi ta
d4 tach rién ra duoc cac gene d6 dé gin vao Agrobacterium tumefaciens
roi dung sung bin gene chuyén vao khoai tay, bong..,d¢ phong bénh cho
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cay; Hay Roundup 13 mét trong nhiing thude diét co dai tot. Roundup diét
dugc co dai chinh 1a nho n6 kha nang rc ché hoat dong ciia mdt enzyme
tham gia tao amino acid thom can cho sy tang trudng cua cé dai do. Nguoi
ta nghién ctru cau triic gene nay va lap vao vi khuan nao doé roi tim céch
dua vao cay dong noi dé chung tu san xuat ra Roundup dé trur cé dai. Hon
nlta Roundup lai thoai hod nhanh chong trong méi truong dé trd thanh
thanh phan ty nhién vo6 hai.

bdi véi dong vat, hién nay nhiéu loai bénh do nguyén nhan tir
virus cling da cé nhi€u vaccine dugc san xuat bang k¥ thuat tai to hop
gene nhu: bénh Newcastle dd@ cO vaccine virus dau tai t0 hop, bénh
Influenza da co6 vaccine virus pox tai to hop, bénh virus bach cau bo da co
virus dau tai to hop v.v...

I11. San xuét protein ngudn thue vt

3.1. Co 56 hod sinh va y nghia ciia nudi cdy mé va té bao

3.1.1. C¢ s¢ hod sinh va di truyén

Pau thé ky XIX cac nha khoa hoc da chinh thire xay dung hoc
thuyét t€ bao, ho cho rang trong co thé da bao cac t€ bao co thé ton tai doc
lap va riéng biét. Bén nam 1962, Haberlandt 1a nguoi dau ti€n d€ xudng ra
phuong phap nuéi cay té bao thyc vat dé chirng minh cho tinh toan thé cia
té bao. Theo 6ng mo6i mot té bao bét ky cta co thé sinh vat da bao déu c6
kha ning tiém ting dé phat trién thanh mot co thé hoan chinh, nghia la:
MOoi té bao riéng ré ciia mot co thé da bao déu chira day du toan bo lugng
thong tin di truyén can thiét cla ca sinh vat dé va gap diéu ki¢n thich hop
thi moi t€ bao c6 thé phat trién thanh mdt co thé hoan chinh.

Diéu kién thich hop d6 chinh 13 cic yéu t6 trong méi trudng gdm:

- Céc loai mudi khoang.

C6 nhiéu loai mudi khoang khac nhau can thiét cho doi séng thuc
vat dugc cung cap dudi dang da luong nhu P, Ca, K, Mg, N, S va dang vi
luong nhu Fe, Cu, Zn, Mn, Mo v.v...Chung déu la nhiing tac nhan quan
trong tham gia va cac phan tmg hoa hoc trong qua trinh trao doi chat

- Ngudn carbon va ngudn ning lugng.

Mo va té té thyc vat chi yéu séng theo phuong thirc di dudng (mic
du trong mot s6 truong hop chung c6 thé song ban di dudng nho di€u kién
anh sang nhan tao dé luc lap quang hop tao ra nguon carbon), vi vay viéc
dua vao moi truong nudi cay ngudn carbon la diéu kién bat buge. Ngoai
viéc cung cap nang lugng, nguén carbon la khung chinh cho su téng hop
céc chat can thiét trong qua hoat dong sdng.
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- Cac phu gia hiru co.

Day 1a cac loai nhu vitamin duoc sir dung dé xuc tac cho cac phan
g hoa hoc, ching cé thé dugc téng hop trong t& bao nudi ciy nhung
luong thuong khong du do do phai bd sung tir ngoai vao. Cac amino acid

¢6 thé dugc tong hop trong té bao thyuc vat, nhung viéc bd sung thém cac
amino acid con co tac dung kich thich sinh truong trong nuoi ciy
protoblast va dé hinh thanh cac dong té bao. Ngoai ra con c6 mot s6 phu
gia hitu co khac déu quan trong cho qua trinh trao doi chat.

- Céc chat diéu khién sinh truong.

Trong nu6i cay mo ba té bao thyc vat thanh phan quan trong nhat 1a
cac chat diéu khién sinh truong. Nguoi ta thay rang co tat ca 4 nhom chat
diéu khién sinh truong chung d6 la auxin, cytokinin, gibberellin va acid
abcisic. Sy sinh truong va phat trién ctia mo nudi cay khi chi b6 sung mot
hodc mot sd chét thugc 4 nhom trén vao moéi truong nudi cdy. Ty 1& cua
cac loai hormon can cho sw tao mot co quan nao do rat khac nhau. D6
chinh la co s co y nghla rat quan trong cho muyc dich thu nhén ché pham
mong mudn trong nudi cdy mod va té bao thuc vat bang viéc thay doi hop
ly cac diéu kién méi trudng.

Dé tach chiét protein tur thyc vat can chu v rﬁng: té bao thuc vat, co
thanh té bao dugc cau tao boi hydratcarbon, lignin bao quanh mang sinh
chat. Céc sgi nho cellulose bao quanh mang nguyén sinh chat theo dang
ludi 1am cho té bao co do dai bén nhung c6 kich thudce 16n (ddi véi té bao
nudi cdy mo co kich thuéc khoang 100 pm). Vi vdy viéc nghién té bao
trong nitrogen 10ng sé& dé dang thu dwgc cac phan tir peptide chira trong
khong bao. Sau khi thu nhan bang ly tim 10.000 vong /phuat, & 4°C trong
10 phut, dich chiét tho duoc chiét vai thé tich twong dwong dung dich dém
Tris-HCI 0,1M; pH= 7,2- 7,5. Sau d6 peptide duogc tinh ché theo céac
phuong phap tinh ché protein hién dang st dung trong cac phong thi
nghiém (chuong 5).

3.1.2. Y nghia ciia nudi cdy mo va té bao thuc vat.

Viéc tach chiét nguon protein trong tu nhién bang phuong phéap hoa,
ly (dua trén sy phat trién nhanh chong cua ky thuét hoa hoc hién dai) de
phuc vu cho nhu cau doi song con nguoi ngay cang phat trién. Thuc vat
bac cao van 1a ngudn cung cap c6 cac hop chat co gia tri cho nhiéu muc
dich khac nhau, dac biét trong linh vue duge pham. Tuy nhién trong
nhimg nam gan day ngudn thyc vat ty nhién ngiy cang bi can kit do sy
khai thac 6 at cua con nguoi. San lugng khai thac khong 6n dinh do hau
quéa ctia mot s6 yéu to nhu: diéu kién ty nhién khong thuan lgi, chi phi lao
dong ngay cang cao, kho khin vé k¥ thuat va kinh té trong trong trot v.v..
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Phuong phap nudi cAdy mé va té bao s& giup dé giai quyét nhirng van dé
do.

Mait khac su chon dong té& bao co thé tao ra dong c6 kha nang tich
lu§ cao hop chat mong mubn. Chang han nhu cong trinh ciia Zenk va cong
su (1978) nghién ctru ham luong anthraquinon (mét loai sic td) trong té
bao cua cdy nhau (Morinda citrifolia) cho biét rang da nang duoc ham
luong cua chat nay 1én gip 20 lan so véi ré 1a co quan tich trir chinh cta
hop chét noi trén. Ciing nhu vdy, thong béo cua tap doan cong nghiép hoa
dau Mitsui (Nhat ban) nim 1983 vé viéc san xuat dugc chat shikonin 13 vi
thudc dan toc c6 kha ning chong viém. Bang phuong phap nudi ciy té bao
trong thung 1én men loai nho 750 lit, ho di chon duoc dong té bao c6 kha
nang tich luy shikonin nhiéu hon gap 10 1in v&i ngudn nguyén lidu tu
nhién & cy shikokon ( Lithospermum erythozhion). Nguoi ta da khang
dinh rang khi so sanh ham luong cac chit trong nhiing té bao chuyén san
sinh ra chat do, thi ham luong cic chat d6 trong té bao nudi cdy van 16n
hon tir 2-4 1an. (Zenk, 1978)

K¥ thuat nuoi céy md va té bao thuc vat con cho phép diéu khién té
bao tao ra chit quan tim. Chfmg han c6 thé diéu chinh chat kich thich sinh
truong hodc nho ky thuat tai t6 hop DNA, dé chuyen gene mad hoa chat
mong mudn vao thuc vét tao ra cay bién 601 gen. Gan day co rat nhiéu
cong trinh cong b6 két qua su diéu khién té bao thyc vat san xuat proteln
mong mudn, trong d6 chu yéu hau hét cac cong trinh déu tap trung vao
viéc san xuat vaccine va nhiing protein tmg dung trong linh v y hoc.

Ngoai ra nuoi céy mé va té bao thuc vat con loai bo duoc sy nhiém
virus gay bénh, ngin chin su anh hudéng chit lugng ciia protein quan tim
sau khi duoc téch chiét.

3.2. Cac thanh feu san xudt protein tir thiee vt trén thé gici

Tu lau, trén thé gidi thuong thu nhan protein thuc vat b?lng con
duong chiét xuat tir cac ngudn tu nhién. Xac dinh dugc hudng di d6 s&
khong ton tai 1au dai, cic nha khoa hoc da tim ra ngudn nguyén liéu méi
dua trén co' s6 nudi cay mo va té bao thuc vat. Ngay nay ky thuét nudi cay
mod va te vao d duoc trién khai ngay cang tién bo & cac nude cong nghiép
tién tién. Mot loat cac cong ty trén thé gidi nhu: cong ty Escagenetics
(California, My); hang Phyton Catalitic (New York, My) va rat nhiéu cong
ty khac da cong b thanh tyu san xut cac duge chat dya trén k¥ thuat nudi
cdy mo va té bao.

Theo mdt cong bd gin ddy nhit loai thuéc chéng HIV va nhimng
bénh khéac nhu bénh dai c¢6 thé duoc bao ché tir hoa mau bién ddi gene,
hay noi cach khac ngudi ta dang bién d6i mot loai cay dé no co thé tro
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thanh mot loai thudc tri bénh. Céac cong ty dugc phdm 16n dang nghién
ctru kha nang d6, va di chi hang triéu d6 la dé nghién ctru nhing tan dugc
nay.

Theo thong bao ciia phong thi nghiém & Arizona (13 néi dang di dau
ve nghién ctru ndéng dugc), gidm doc phong thi nghiém cho biét di¢u don
gian trong st dung thuc vat bién doi gene 1a khi chuyén cho cay mot gene,
cdy d6 tro thanh mot h¢ thong san xuat va ching ta s€ c6 dugc mot hé
thong san xuét chi phi thap. Tai day nguoi ta dang sdy lanh nhiing mleng
ca chua - mot loai cay dugc trong thtr nghi¢m, mang mot loai gen chong
loai ung thu ¢ tir cung - mot phan trong cong nghé ché bién thuc pham
tuong d6i don gian dé chuyén tir thuc vt sang duoc pham. Khi ra khoi
may say lanh, chiing nhe nhu polystyrene, nhung van mang day mui ca
chua va van gilt dugc thanh phan hoat chat. Sau do, ching dugc nghién
thanh bot va dong vién.

MJi loai thudc vién co nguén géc thuc vat khac nhau cé thé trj
nhitng bénh khac nhau. Nhitng trai ca chua d6 tham mang vaccine tri tiéu
chay, cdy thuoc 14 c6 thé chong lai virus AIDS. Tat ca s€ c6 gid thanh ré
hon céac loai dugc pham hién dai hién nay.

IV. Sin xuit protein tir nguon dong vat

4.1. Nguyén tdc va diéu kién dé san xudt protein

Viéc tach chiét dé san xuét protein tur ngué)n dong vat tuy theo muc
dich dé€ lua chon phan mo c6 su tich luy hop chat d6 16n nhat, chang han
san xuat insulin thuong tach chiét tir tuyén tuy, cac enzyme tiéu hoa nhu
pepSIn trlpsm dugc tir niém mac da day v.v... viéc tach chiét cac hop chat
nay tot nhat toan bd qua trinh tién hanh trong phong lanh va déu thuong
dua trén nguyén tac va cac budc chung sau day:

- Nghién va chiét rat bang dém c6 pH thich hop.

- Ly tam thu dich 16ng va loai bo phén ba.

- Két tua dich 16ng (c6 thé dung mubi hay dung méi hitu co).

- Ly tam thu phéan dich ndi (phan taa), ta dugc ché pham thé.

- Tinh sach bang sic ky, dé thu ché pham co6 d¢ tinh khiét cao.

Tuy nhién tuy theo timg loai hop chit mong muén dé co nhiing thay
doi diéu kién thich hop khi san xuat. Vi du: nhitng peptide tach tir t& bao
bach cau trong san xuat khang thé don dong, thuong dung cac dung dich
c6 tinh acid va gom céc budc nhu sau:

- Céc té bao bach cau dugc thu nhan bang ly tdm trong diéu kién
lanh cung v&i chat chong ddng mau.
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- Chiét bang dém pH=7,5-8,0 (thuong la dém Tris-HCI, ndng do 20-
50 mM, chira 50 nM NaCl).

- Ly tam thu phén ling.

- Nghién v6i dung dich c6 tinh acid (thudng 15- 20mm HCI).

- Ly tAm thu dich ndi ta dwoc dung dich chira peptide.

4.2. San xudt khdng thé don dong

4.2.1. Khai niém vé khang thé don dong.

Khi két hop dong té bao bach cau lymphocyte ,séln sinh khang thé voi
mét dong t€ bao ung thu s€ tao thanh mot dong té bao lai co tén goi la
hybridoma. Tinh chat dic biét nhét cta loai té bao lai nay 1a c6 kha nang
tang sinh vinh vién, chiing d4 duoc bét tir hoa. trong moi _trudng nudi cay
va san sinh ra mot loai khapg thé duoc goi 1a khang thé don dong. Cac
phan tir khang thé nay c6 cau truc hoan toan giong nhau, ching dugc sur
dung rat da dang trong phan tich sinh hoc va chira bénh. Ngay nay cac
khang thé don dong da dugc ap dung nhiéu trong chan doan va diéu tri y
hoc va da mang vé nhiing loi nhuan 16n cho cic cong ty dugc trén thé gidi.

4.2.2. Mot sb luu ¥ khi san xuat khang thé don dong.

- Cac khang thé don dong cta chudt (lai té bao ung thu voi té bao
lymphocyte cua chudt), tuy da duoc dung nhiéu trong diéu tri nhung co6
mot s6 nhuoc diém. D6 1a trong nhiéu truong hop khang thé chong lai Ig
cug chudt biéu hién trong tuan hoan mau bénh nhan, nhu vay ngan can su
dicu tri lau dai.

- Khang thé chudt c6 thé 1am yéu hoat hod h¢ théng bo thé nguoi in
vivo dan toi hdu qua gay doc truc tiép té bao.

Dé khéc phuc nhitng nhugc di‘ém ‘grén ngay nay nguoi ta phat triéq
san xuat khang thé don dong c6 ngudn goc tir nguoi. Boi vi cac khang thé
don dong nguoi duge dung nap tot trong cac bénh nhan. Tuy nhién, san
Xudt khang thé don dong c6 ngudn gdc tir ngudi cing co mot sO bat cap
nhu: dé san xuat khang thé don dong cua nguoi (lai té bao ung thu voéi te
bao lymphocyte cua nguoi), phai tim dugce ngudn té bao lymphocyte mién
dich phu hop nham ting ty 1& bai tiét khang the,. Khang thé don dong cia
loai gdm nham duogc sinh ra boi su lai tao véi t€ ~be‘lo lymph(?cyte cua lach
hay hach lympho tr nhiing dong vat dqqg mién dich nhac lai. Nhung
nhiing ngudn lymphocyte d6 khong c6 thé 1ay duge mét cach binh thuong
0 nguoi. Vi the nhiing cach don gian nhat 1a dong t¢ bao lymphocyte duoc
tach ra tr mau cua nhimg ngudi tinh nguyén da duge gay micn dich voi
chat doc uon van, hay tir nhimg nguoi dé phat trién khang thé tuén hoan
sau bénh nhiém trung, bénh ty mién hodc ctuia ung thu. Nhiing khang thé
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dép hiéu c6 thé duogc tach ra tir mau nhu nhiing khang thé c6 mat trong
tuan hoan.

Mac du lymphocyte cé’thé kiérp duoc chu yéu 1 tr mau, nhung
cung c6 theé thu dugc nhitng t€ bao mién dich do tur cac co quan khac nhu
nhiing hach lymphocyte, amidan, ung thu tuy xwong va lach. C6 mét s6
nghién clru cing da chi ra rang, lymphocyte duoc lay tir nhing co quan
ran nhu hach lymphocyte, amidan c6 thé dé hop nhat lai hon so véi
lymphocyte tir mau. Ngoai ra ho con cho biét thém cac lymphocyte tir mau
chudt thi khong hop nhat véi té bao lach nhu 1a véi t€ bao u tuy xuong
(myeloma) chu{t.

4.2.3. Lam giau dbi voi cac lymphocyte dic hiéu

Hiél:l qua cua qua trinh bat tir cﬁq té l?élo phu thudc vao ty 1€ b'f‘li tiét
khang thé dac hi¢u, vi vay truéc hét can phai lam giau cic t€ bao
lymphocyte dac hiéu khang nguyén. C6 ba phuong phap lam giau
lymphocyte dac hi¢u khang nguyén sau day:

a) Hong cau phu khang nguyén phan tmg vdi khang thé dic higu dé
tao thanh thé hoa hdong va thé nay duogc tach ra bang ly tAm theo gradien
nong do.

b) Cac khang nguyén dugc danh dau bang chat ‘huynh quang phan
ng voi khang thé trén té bao B. Roi cac té bao lién két khang nguyén co
thé tach ra bang may FACS (fluorescence Activated Cell Sorter).

¢) Cac té bao B san Xuat khang thé dinh vao nhiing dia plastic phu
khang nguyén va roi dugc tach ra deé dang.

4.2.4. Céc phuong phép lam bat tir t& bao.

C6 ba phuong phap dé lam cho cac té bao lymphocyte dic hiéu
khang nguyén tré thanh bat tu:

~a) Tai nap (transfection) voi té bao ung thu dé thanh dong té bao
bién hinh.

b) Lai (hybridization) lymphocyte voi té bao ung thu thich hop
(myeloma) dé thanh dang lai (hybridoma).

¢) Su bién hinh kéo dai theo nhiém virus Epstein Barr (EBV) dé
thanh dong t€ bao nguyén bao lympho (lymphoblastoid). Roi cac té bao doé
dugc lai dé tr¢ thanh hybridoma.

Su lai tao 1a hop nhit cac te bao lymphocyte mlen dich véi cac té
bao ung thu lympho dé tao ra cac té bao nay tiép tuc bai tiét cac khang the,

dong thoi lai bat tir vi 1a té bao chira gene ung thu. Ty 1¢ hop nhat té bao
ngudi thi thip, & muc tir 0,08 x 107 t6i 60 x 107 Trong khi do ty 1€ lai tao
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cua lymphocyte chuot 1a tir 30x 107 t6i 60 x 107" Ty 1¢ lai tao thip do tinh
khong bén cla cac té bao lai, ma cac t& bao lai d6 chua mot lugng 16n
nhiém sic thé gap 2 hodc 3 lan binh thuong. Thong tin di tmyen cho tinh
dac hi¢u khang thé nam it nhéat ¢ hai nhidm sic thé trong dong, ca hai cua
ching de_u can c6 mat trong nhan va duoc biéu hién boi té bao san xuét
khang thé va bai tiét lién tuc. Sy mit nhiém sic thé twong Gmg hay mat sy
biéu hién cta ching c6 thé din dén té bao bai tiét s& trd thanh khong bai
tiét.

Mot trong nhiing giai doan dau tién va 1a chu yéu 1a chon loc thuin
hoa té bao & giai doan rat som. Su thuin hoa dugc tién hanh tir nhiing té
bao don gian, nhung nhiéu té bao bai tiét khang thé thi khong 16n 1én tir té
bao don gian, do d6 nhimg té bao nudi khac nhau va nhing yéu té tang
truong thuong dugce dua thém vao nudi cdy dé thuan hoa trong giai doan
som ctia sy 16n 1én cua té bao. Su thuan hoa ‘thuong duoc nhic lai cho dén
khi chiing 16n 1én va bai tiét duogc khang thé dic hiéu. Vi ¢ gial doan nay
no6 thuong dugce coi la da tao dugc dong té bao bén. Song su thuan hoé van
can dugc nhic lai.

Ngugc lai voi hiu qua thip ctia su hop nhat té bao ngudi, sy nhiém
va blen dang cua cac lymphocyte boi virus Epstem Barr (EBV) dé tao
thanh té bao lymphoblast xay ra ¢ tan s cao 1 x 10™. EBV 1a mot virus
herpes 1am nhiém tring céc té bao lymphocyte B gy nén bénh viém sot
hach (mononucleosis). Hau hét nhitng nguoi truong thanh ¢ thé gidi
phuong Tay di biéu hién EBV va chiing c6 mot quan thé lymphocyte tuan
hoan c6 thé ngin can sy nhiém EBV tiép tuc.

K§ thuat hybridoma-EBV duogc két cau boi mot dong nguyén bao
lymphoblast (KR4) d4 duogc phat trién v6i su nhay cam HAT (moi truong
lva chon c6 chira Hypoxanthin, Aminopterin va Thymidin) va khang
ouabain lai véi dong san xuat khéng thé.

Mot hudéng khac la dung nhiing doan DNA hodc la cua té bao ung
thu hodc la cua virus dé gay ra sy hinh thanh nhiing dong té bao bi bién
hinh tir nhitng té bao lympho bai tiét khang thé. Tuy nhién k¥ thuat nay
duoc coi nhu la mot su truyén nhiém nén khong chic chin va té bao duge
truyén nhiém thi 16n 1én cham hon.

4.2.5. St dung hop cac thanh vién lai v&i nhau va phuong phéap lua
chon té bao lai.

Su lai gilta té bao ctia ngudi véi nhau gap tro ngai 1on do thiéu mot
dong te bao thanh vién phu hop. Trong hé théng gim nham, sy nudi ciy
cac t& bao myeloma tirc 1a nhitng t& bao ung thu duogc din ra tir cac
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lymphocyte bai tiét khang thé (té bao plasma) thi c¢6 thé hoat dong nhu 1a
mot thanh vién trong qua trinh hop nhat nay.

Nguoc lai, myeloma cia ngudi khé duge xac dinh trong nudi cdy va
nhirg dong t& bao c6 nhimg diu hiéu khang thudc thi thich hop cho lya
chon d& dang cac té bao lai. Cac nguyén bao lympho (lymphoblast) ciing
duoc dung nhu 13 thanh vién trong qua trinh hop nhét.

D3 c6 nhitng cong bd nghién clru so sanh vé tan suat lai tao giita
lymphocyte cua nguoi véi cac dong té bao khac va theo ddi tinh ben cua
ching cho biét rang: myeloma cua chudt (NS- 1) da hop nhét voi tan sut
cao nhat va huéng kém bén hon 1a cac té bao lai gitta nguoi v6i nguoi. Ho
cling di tao ra cac té bao lai giita ngudi va chudt thanh cong va da thu
dugc cac khang thé dic hiéu.

Van dé 1a tim kiém té bao thanh vién thich hop dé hop nhit véi
lymphocyte nguodi 14 mot huéng méi. Cac té bao lai dwoc goi la
heteromyeloma da dugc xdy dung gitra myeloma cua chudt va nguoi. Cac
té bao do khong bai tiét Ig cua chudt hodc ngudi va chung san sang hop
nhat voi té bao lymphocyte cua nguoi dé hinh thanh té bao lai san xuat
khang thé bén. Song cho dén nay, heteromyeloma van chua dugc dua dén
cac phong thi nghiém khac dé th nghiém.

Phuong phap Iya chon té bao lai sau khi hop nhat nhu sau: Sau cac
budc ky thuat lai tao, méi truong nudi cay chira hén hop cac té bao
lympho chua hop nhat va cac té bao lai. Cac té bao lai giita myeloma va
lymphocyte can phai dugc chon ra dé nuoi cay trén moi truong HAT. Noi
chung sy nudi cay dua trén nguyén tic thiéu enzyme din dén lam cho té
bao nhay cam vé&i chat ddi khang ciia aminopterin va acid folic. Chi ¢
nhiing té bao lai giita myeloma va lymphocyte c6 kha ning sir dung
hypoxanthin cung cap trong méi truong HAT.

Tom lai mic du con nhidu han ché nhung hién tai da c6 nhiéu loai
khéng thé don dong hién dang dugc st dung dé chan doan va diéu tri
nhiéu loai bénh tat ( bang 6.1). Trong mét twong lai khong xa nira vo1
nhiéu nghién ctru cai tién trong linh vuc cong nghé sinh hoc, ching ta hy
vong rang: san Xuat khang thé don dong nguoi hay gam nham c6 gia thanh
ré dé cung cép cho dleu tri cac bénh hiém nghe¢o nhu ung thu va khong
ché duoc su tra 10i mién dich khong mong mudn thudng xdy ra trong viéc
ghép co quan hay trong bénh ty mién thap khop.

4.3. San xudt cac hormon, enzyme va protein khdc
4.3.1. San xuat bang tach chiét trong ty nhién.
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Cac horrmon, enzyme va nhiing protein c6 hoat tinh sinh hoc khac
trong ty nhién dugc bai tiét va tich lily trong cdc mo, t€ bao rat khac nhau

Bang: 6.1 Mt s6 khang thé don dong dang dwoe sir dung trong y hoc

Nguodn xuat xr Loai khang thé
Lai gitia t€ bao ngudi va chudt - Boc t6 uon van.
- Virus soi
- Ung thu phoi
- Ung thu va
Lai gitra t€ bao ngudi va nguoi - Virus soi

- Dinitrochloronbenzene
- Boc t6 udn véan

- Glioma
Céc bién dang EBV (EBV- - Rhesus D
transfections) -Poc tb ubn van

- Khang nguyén bé mit vién gam B
- Cytomegalovirus

- Chlamydia trachomatis

-Virus cam

-Melanom

Lai tai EBV(EBV hybrids) - Poc t6 ubn van

phu thudc vao chirc nang riéng bi€t cuia n6. Vi vay, dé thu nhan cac loai
hormon, enzyme hay protein khac nhau, nguoi ta st dung cdc md khac
nhau dé tach chiét va tinh sach chung. Vi du: dé san xuit hormon tang
truong ngudi (HGH- Human Growth Hormone) hay hormon kich té vo
thugng than (ACTH- Adrenocorticotropic Hormone) va kich noén
t6(FSH- Follicle Stimulating Hormon), nguoi ta tach chiét tir tuyén yén
ctia ngudi chét; insulin, glucagon va stomatostatin, dugc trich ra tir tuyén
tuy cua bo, heo; hormon erythropoetin, angiotensin-25-hydrogenxy-
cholecalciferon, dugc trich ra tir thén, cac enzyme ti€u hod nhu protease,
lipase, amilase va ribonuclease, duoc trich ra tir tuyén tuy, mang nhay da
day v.v...

Viéc tach chiét va tinh sach hormon, enzyme va cac loai protein co
hoat tinh sinh hoc gom cac cac budc va phuong phéap tach chiét va tinh
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sach cac chét trong té bao dong vat binh thudng dd duogc trinh bay & trén.
Tuy nhién, cac hormon va céc protein c6 hoat tinh sinh hoc khéc viéc tach
chiét trong tu nhién thuong chi thu nhan duwgc mot lugng nho, khong dap
mg dwoc nhu cau doi hoi trong chita bénh. Mit khac cic hormon va céc
protein do tach chiét & nguoi va dong vat thuong gy di ung hodc nhiém
cac bénh cua virus v.v.. Dé khic phuc mét s6 nhugce diém d6 ngay nay
ngudi ta phét trién manh theo hudng san xuat hormon va cac protein tai to
hop DNA.

4.3.2. San xuat hormon, enzyme va protein dong vat bang cong nghé
gene.

Hién nay trén thé gidi da co nhiéu loai hormon, enzyme va cac loai
protein quan trong khac, dac biét cac loai protein tmg dung trong y hoc dé
chan doéan va diéu tri di tung ra thi tru:ong (bang 6.2), nhiéu nha san Xuat
da thu dugc hang chuc triéu d6 la moi ndm nhd con dudng san Xuat
hormon bang DNA tai t6 hop. Ngoai khang thé don dong, cac vaccine, cac
té bao dong vat con duoc ng dung rong rai trong viéc san xudt cac
hormon trong diéu tri cho ngudi va dong vat.

Bang: 6.2 Cac hormon va protein diéu tri dwge san xuét

tir té bao dong vat

S Céac horrmon va protein

1 Hormon sinh truéng ctia nguoi

2 Hormon sinh san

3 Yéu t VIII

4 Erythropoetin

5 Cac yéu td déng mau

6 Chat hoat hoa plasminogen-md (tPA)
7 Khang thé don dong

8 Vaccine viém gan B

9 Alpha-interferon

a) Céc budc san xuat hormon téi to hop DNA trong té bao dong vit.

Nhin chung cac budc dé san xuit hormon tai t6 hop trong té bao
dong vat deu gom nhirng budce chinh twong ty nhu san xuat cac loai
protein tai to hop trong té bao vi khuan Su khac biét 16n nhat trong san
xuat protein & té bao dong vét so véi ¢ té bao vi khuan 1a: thay vi té bao vi
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khuan 13 noi san xuét protein thi ¢ day la protein duoc san xuét trong té
bao dong vat, va chi tiét hon gom nhitng budc chinh nhu sau.

- Tuyén chon hé biéu hién thich hop dé biéu hién gene.

- Dwa vao trinh ty gene mé hoa protein dé thiét ké cac doan moi dé
nhan gene. Tong hop moi.

- Chuan bi DNA khu6n dé nhan gene.

- Nhan gene bén,g PCR tir DNA h¢ gene cua vi ’khuén hodc tir ngan
hang cDNA, nhung tot nhat 1a 1a nhén gene truc tiép tir chinh plasmid
mang gene da tirng dung dung dé doc trinh tu gene do.

- Pua gene vao vector tach dong va bién nap vao E. coli dé khuyéch
dai dong gene.

- Tach plasmid tir cac thé’bié'n nap E. coli kiém tra gene trong vector
tach dong bang enzyme han ché.

- Pua gene vao vector biéu hién va bién nap vao E. coli.

- Tach plasmid tur cac thé bién nap trong E. coli va klem tra gene,
dic biét 1a chiéu dai ciia gene trong vector biéu hién. Gen can phai nim
dung chiéu promotor.

- Bién nap vector biéu hién c6 mang gene biéu hién vao té bao dong
vat.

- Kiém tra su biéu hién.

- Tach, tinh sach protein.

b) Mot sé dic diém can cha y khi san xuat hormon va cac loai
protein bang DNA tai to hop trén té bao dong vit.

Viéc san xuét protein néi chung va hormon néi riéng trong té bao
dong vat c6 mot sé wu diém hon so véi hé théng té bao vi khudn hay ndm
men. Cac té bao dong vét co hé thong cal bién sau dich ma nhu: glycosyl
hoa, phosphoryl hoa, amin hoa va sy cat bo tir cac preprotein, tap hop cac
tiéu don vi v.v.. .Hon ntra, moi truong khur cua vi khuan E.coli khong dan
dén hinh thanh ciu disulfua ma chi tim thay & té bao dong vat. Su thiéu
nhing bién ddi thich hop 1a anh huéng sau sic dén cdu hinh va tinh hoa
tan ctia protein. Trong nhiéu bién d6i & mot sé truong hop biéu hién ¢
E.coli tich tu nhimg dang khong hoa tan va mat hoat tinh sinh hoc (ciing
c6 mot sb trudng hop su bién dbi chi xdy ra ¢ hoat tinh sinh hoc), ching
¢6 thé 1am anh huong it nhiéu dén ban chit khang nguyén va 1y tinh cua
protein. Trong khi ¢ mét sb protein, nhitng bién ddi thir cip chinh xéc thi
doi hoi mot cach tuyét d6i cho chirc phan cua phan tr.Téom lai, su gip
khuc protein, su tap hop cac tiéu don vi va su bai tiét chung la nhitng 1y do
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cong thém dé chung ta hiéu tai sao phai bit budc dung nhiing té bao dong
vat trong san xuat cac hormon va nhitng protein c¢6 hoat tinh sinh hoc.

M&t vector té bao dong vat dién hinh gém c6 ba thanh phén chinh:

- Thanh phan 1: Sy giai ma trinh ty DNA cta vi khuan cho phép
truyén ba va san xuat DNA vector trong vi khuan trudce khi gay nhiém vao
teé bao dong vat.

- Thanh phan 2: Viing vector té bao dong vat chira nhitng doan trinh
tu, ma nhitng doan d6 cho phép lua chon nhitng t€ bao duoc gdy nhiém
day 1én thudong xuyén tu 10%-10° . Thém vao do, ving nay c6 thé chira
nhitng doan trinh tu dugc doi hoi dé duy tri va phong dai mot luong 16n s6
ban copy cua vector.

- Thanh phan 3: Vung thtr ba gém nhiing doan trinh ty ma hoa
hormon hay protein can san xudt cing véi nhu:ng doan diéu hoa
(promotor), tin hiéu thém nhu poly A, introns v.v..

Nhiéu vector dung trong te bao dong vat d01 hoi dé duy tri va phong
dai dugc mang dén tir cac nguon virus dong vét loai DNA nhu SV 40,
polyoma, papiloma bovin (PBV) va Epstein-Barr. Tt ca chiing déu c6 ban
chat 1am bién tinh di truyén. Thuong nhing doan trinh tu lam diéu hoa
gene mong mudn ciing dugc dan ra tir cac virus. Song van dé do ciing c6
thé tap hop céc vector khong c6 yéu td virus, bdi vi bao gdm nhiing yéu to
kiém tra té bao nhu hé théng phong dai dugc duwa trén emzyme reductase
dihydrofolate va cac hé théng khéc. T4t ca céac vector té bao dong vat dugc
thiét ké dén nay déu dung nhitng dong té bao xac dinh 1am vat chu.

¢) Nhitng phuong phap chuyén gene.

DNA c6 thé dua vao té bao hodc cung ling tia véi calci phosphate
hay lién két v6i DEAE-dextran. Vao nhan, DNA duogc gai vao mot cach
ngau nhién trong mot hay nhiéu chromosome ciia té bao chi. Dong té bao
bén chira DNA duogc sat nhap thi biéu hién nhiing tin hi¢u ching t6 co6 sy
sat nhap. Quan trong hon ca la sy chuyén gene dong vector retrovirus.

Nhimng virus RNA dé sat nhap vao vao trong nhidém sic thé cua té
bao voi nhitng ban sao DNA cua ching. Tit ca nhimg doan mi hoa
protein ctiia by gene virus co thé bi mat va gene dugc chuyén t&1 dugce dat
gilta d6i ciia nhiing doan trinh tu nhéc lai & nhimg dau cudi cua virus
(LTRs-long terminal repeat). Néu nhu DNA virus téi to hop dugc bao goi
bdi “herpes virus” (virus nay cung cép doan ma hod protein cén thiét dé
dich ma), thi doan tai to hop nay co thé gay nhlem 100% cac té bao nhan.
Hon nira vi co ché sat nhip bao gdm sy tai to hop dic hiéu & LTRs nén
DNA chiém ché giita chung luén luén sat nhip nguyén ven vao bd gene.
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d) Nhitng k¥ thuét lam ting cuong biéu hién cua gene.

Mubdn t6i wu hod su biéu hién cia gene chuyén nguoi ta cho rang
nén ghép thém mot doan biéu hién promotor manh va thuong cai dat mot
hay nhiéu ché trong gene cua virus.

Dua vao phuong phép nay, vector ctia adenovirus dd dugc dung dé
biéu hién nhiéu gene co hi¢u qua trong d6 c6 gene thymidine kinase cua
virus herpes va gene nay cau thanh téi 10% cua san pham dugc tong hop
moi. Retrovirus duge dung mét cach tuong tu dé san xuét mot luong 16n
hormon va protein hitu dung c6 thé ding trong thuong mai, boi dua vao
nhirng tin hiéu biéu hién tot chtra trong LTRs ctia chung (bang 6.3).

Dang thay doi cua cau tric vector bao gdbm phdi hop nhitng yéu td
¢6 chirc phan tir nhitng ngudn khéac nhau. Nhu trong su phdi hop véi gene
khoi dong tang cuong (enhancer-promotor) can cho su phién maé c6 hiéu
qua hay trong su phdi hop nhimg doan thich hop co dau 5 tan cing va 3
cua vung ma hoa protein dé 1am ting su dich ma ciing nhu tang tinh bén
truyén tin sau khi sao chép xong. Trong truong hop nay, nhiing don vi sao
chép hoan toan dugc hinh thanh béi cung cap nhitng doan ma hoa.

Ngoai ra con ¢6 hai yéu td nira c¢6 thé 1am ting cudng biéu hién cua
gene sat nhap vao trong bd gene do la:

- Vi tri sat nhap cua gene.

Gene dugc gai vao chromosome mdt cach ngﬁu nhién, hodc & vung
tro hoic & ving hoat dong. Chang han cic doan ctia p-globin dua vao
dong té bao erythroleukemia, chi dugc xac dinh dugc mdt trong s6 1000 té
bao bi nhiém 1a c6 chira doan vector sat nhap locus B-globin. Do d6 phai
¢6 su sang loc va tach dong co sy tai t6 hop & vi tri ddc biét. Mudn lam
dugc didu nay phai co bién phap dé lya chon nhiing vi tri sat nhap cho
phép biéu hién ¢ muc d6 cao. Tuy nhién hién nay van dé nay dang con
dugc nghién ctru.

- S6 lugng ban sao (copy)

Luong san pham thu nhan duoc tir nhitng gene duge chuyén thuong
ty 1& thuan véi so luong ban copy cua gene c6 mdt, do do lam ting sO
lugng copy cua nhimg gene da duoc sat nhap la rit can thlet Nguoi ta
thdy rang, sy khuyéch dai gene trong cac té bao nudi cdy chiu sy
tangluong thudc doc thi dong bién doi ctia né dugc chon loc dé khang
thudc hon 80 voi dong té bao hoang dai. Trong phan 16n truong hop 1a do
su san xuit qua nhleu nhimg enzyme c6 kha nang trc ché tac dung cua
thudc. Sy san xuit qua nhiéu enzyme lai thuong do ting nhiéu sb lugng
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Bang 6.3 Mot s6 sin phiam tai t6 hop biéu hién trong té bao dong vat

Vector Promotor | S copy Vit chu lugng | S6 phan
tir (x10°)
Hormon  Sinh truong
BPV MMT-1 10-100 C127(chudt) 6-18 200-600
Retrovirus RSV-LTR ~100 Fibroblast 15 250
Chdt  Plasmin mo
DNA TPA Khong L. chudt 0,07 0,6
genomic Xac dinh
Amplifiable SV 10E Khéng CHO  (chuét 50 440
(DHFR) xac dinh  cong)
Amplifiable 10E ~ 100 CHO  (chuot 60 520
(DHFR) Adenovirus cong)
Khang nguyén  bé matviem  ganB
SV 40 Sv40L/ Khong CV-1 (khi) 0,125 25
HBV xac dinh
SV 40 SV 40L Khong CV-1 (khi) 3,8 90
Xac dinh
SV 40 SV 40L Khong CV-1 (khi) 0,03 0,7
xac dinh
SVORI HBV® 5x105  COS 4,5 100
SVORI HBV Khéng COS 1,6-2,0 34-42
xac dinh
BPV HBV® 50-100 C127(chudt) 0,18 35
BPV HBV 20-200 C127(chudt) 0,6 13
BPV HBV 10-100 NIH3T3 0,6 13
(chuot)
BPV MMT-1 150-160  C127(chudt) 1-2 22-24
Retrovirus ~ MSV-LTR 5-10 NIH3T3 0,45 10
(MSV) (chudt)

Ghi chu: luong = pg / té bao / ngay
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ban copy, nghia la c6 su khuyéch dai gene cdu trac mi hoa cho enzyme.
Trén thuc té ngudi ta thdy co trén 10 trudng hop khuyéch dai gene noi bao
d4 duoc biét trén té bao dong vat co v, ching han gene ma hoa enzyme
dihydrofolate reductase, asparagine synthetase v.v...chung biéu hién chi 1a
mi hod cho nhirng protein trc ché thuc. Nhu vy c6 thé goi ¥ rang nhitng
gen chon loc mong mubn dua vao s& sat nhdp mot cach ngﬁu nhién vao bd
gene s& co thé khuyéch dai. Hon nita ving DNA khuyéch dai rt 1on so
v6i viing gene ciu tric lya chon (thudng 14 hon 1000Kb duoc khuyéch dai
nguyén ven). Hién nay dé san xuét cac protein diéu tri mang tinh chét
thwong mai, nguoi ta cung khuyéch dai voi gene DHFR (xem bang 6.3).

Cac vector ¢o s lugng cao nhét 1a cac vector dua trén virus SV 40
cua khi. Mot hé théng thun loi bat ngudn tir dong té bao than khi CV-1,
ma dong nay bi bién tinh boi virus SV 40 lam khiém khuyet phan gbc sao
chép. Thiéu chtc phan nay, DNA hop nhét vao nhiém sic thé chu & d6 n6
chi biéu hién chirc phan gene dugc ma hod ciia cac virus 1a khang nguyén
T ma thoéi. Céc té bao “COS” (CV-1 khuyéch khuyéch phan gc SV 40) s&
cho phép sao chép cac plasmid vi khuan, chiung chura it nhat 228 bp cia
DNA SV 40 bao gdm ca phan gdc sao chep. Vector SVORI ¢6 thé sao
chép voi 4x 10° copy /té bao/ 2 ngay va bleu hién ¢ mirc d§ cao, nhung
phan 16n vector cua virus nay d& chét va té bao bi nhiém chi séng sot duoc
2 tuln trong nudi cay.

Virus dong vat dung dé cau trac vector biéu hién 1 virus papiloma
ctia bo (BPV), sao chép theo cach thé bo sung (episome) trong cac té bao
nguyén bao soi (fibroblast) cua loai gam nham. S lugng copy cua no thap
hon SV 40, nhung uu diém nhit cta no la khong giét chét té bao chu nén
cac dong té bao bén va co thé dung dé san xuat. Trong mot sd truong hop
vector BPV d4 duoc chi ra 1a duy tri epiosome giong con dudng cia virus
nguyén ven. Trong nhiéu truong hop khac vector BPV hop nhat vao té bao
chu thudng nhu sip dit hang d6i tir dau dén cudi. Su phdi hop giita
promotor va enhancer manh (nhu promotor I cua metallothionein chudt va
enhancer cua BPV) dong thoi voi s6 lugng copy cao tuong dbi s& cho su
biéu hién cao trong cac té bao fibroblast chudt ciia nhidu cac gene.

V. San xuit protein tir ngudn phé thai

San xuat protein tir ngudn phé thai hién dang 1a van & thoi su, boi
vi str dung ngudn phé thai ngoai y nghia tao ra cac san pham mong mudn
dung trong cac linh vyc nhu dugc pham, chan nudi , my pham v.v...sir
dung nguodn phé thai con co y nghia to 16n trong viéc xur 1y 6 nh1em moi
truong. O nude ta ciing nhu trén thé gidi hang ngdy c6 hang trim tin rac
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thai can duogc xtr 1y. V6i ¥ nghia d6 chung toi xin gidi thiéu cong nghé san
xuat mot sO protein va amino acid tir nguon pheé thai.

5.1. Sdn xudt cystine va cdc amino acid

5.1.1. Vai nét vé ing dung ciia cystine.

_ Cystine dugc cAu trac tir hai phén tir cysteine lién két V61 nhau qua
cau disulfua. Gan day nguoi ta phat hién thiy cystine cé nhiéu img dung
trong doi song:

_ Trong dugc phim nhu ’thuéc chéng viém gan, bao v¢ gan trong
nhiém doc kim loai ndng, chong loan dudng da, chong rung toc, chong
bénh nghé¢o dam va chong nhiém doc thai nghén. Ngoai ra cystine con
dugc dung lam thude chong bong da va viém loét giac mac, thuéc phong
va diéu trj ung thu, thudc bé mién dich, thudc chéng xo hod va thap khop,
thuoc chéng phong xa, phong chat doc hoa hoc va han gin nhanh nhiing
vét thuong, vét mo v.v..

) Déi voi my pham, cystine duoc 1am thudc tré hoa, thude sy toc bén,
thuoc lam muot toc v.v...

bdi voi thuc phém cystine tr¢ thanh loai thuc phém cao cép, duoc
dung vao stra kho, banh my kho va sup cao cap.

Vi y nghia nhu vay, cystine hién nay tr¢ thanh thuong pham c6 gia
tri trén thi truong Quoc te, dac bict 1a cac nudec ¢ Tay au va Nhat ban.
Riéng & Nhat moi ndm tiéu thu lén té1 500 tan cystine.

5.1.2. COng nghé san xuét cystine va amino acid tir ngudn phé liéu.

Trong cac cong nghé pho blen san xuat amino acid bang con duong
vi khuan, nim men, con duong tong hop enzyme, con duong tong hop hoa
hoc, thi cystine van dang dugc tach chiét tur nguon nguyén li¢u giau
cystine va trong nam 1980, thé gidi da san xuat’du’qc 700 tan dang L-
cystine. & day chung t6i chi trinh bay viéc san xuat cystine va cdc amino
acid tur nguéq phé li¢u 1a 16ng ga, long canh vit 16ng lon va téc vun, Qua
trinh tach chiét phai trai qua 11 cong doan sau day:

Cong doan 1: Thuy phan bang HC1 & 100°C.

Cong doan 2: Trung hoa dich thuy phan bang NayCOs,

Cong doan 3: Léng , loc va thu tua.

Cong doan 4: Hoa tan tua bang HCI 5%, thu 1ay dich trong.

Cong doan 5: Xir ly than hoat tinh.

Cong doan 6: Trung hoa NaOH, thu cystine tho.

Cong doan 7: bén cong doan 11 13p lai cac budc trén dé thu duoc
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cystine sach va cudi cing phai xac dinh san phadm bang mét trong nhitng
phuong phép khac nhau thuong st dung trong phong thi nghiém.

Bing cong nghé trén ho d4 thu dugc ham lugng cystine tir toc 1a
6%; tir 16ng canh vit 2,3%; 1ong ga 3,5% va 16ng lon 2,13% (tinh theo
ham lugng amino acid téng sd).

5.2. Sdn xudt protein don bdo tir ba mia

Viéc giai quyét ngudn thirc an can bang vé mat dinh dudng cho
nguoi va dong vat dang co y nghia thoi sy. Mot trong nhilng hudng c6
nhi’éu trién vong va giuqc dac biét cha y la 1am giau protein don bao tir cac
phé liéu c6 nguon goc thuc vat dung dé lam thue an thuc vat giau protein.

San xuét protein don bao tir bd mia nham nang cao chét lugng cta
thuc an gia suc, dong thoi gbép phan lam giam mirc d§ gy 6 nhiem moi
truong va nho d6 nang cao hiéu qua kinh té cua nganh cong nghiép san
xuat duong mia.

Nhin chung quy trinh de san xuat protein don bao tir ba mia gdm
cac budc twong ty nhu san xudt protein don bao bang vi sinh vt chi khac
ngudn carbon ¢ day 1a ba mia.Tuy nhién can chia y mot sé dic diém sau
day:

- Thuy phan nguyén li¢u thich hop & pH 1,5-3,0 & nhiét do 121°C
thoi gian 30- 50 phut.

- Lén men chim voi ching ndm men thich hop (chu yéu la S.
tropicalis SK-4).

- M6i truong 1én men can bo sung (NH4);HPO, v6i ham luong 1,0
gam/ lit va MgSO,4 ham lugng 0,7 gam/lit.

CAU HOI ON TAP
1. Trinh bay nguyén ticchung, nhiing van d& can luu y va
cac budc trong quy trinh san xuat protein don bao
2. Néu cac budc trong san Xu,ét insulin va nguyén tic mot
s0 phuong phap dé€ san xuat yeu to giai phong hormon
sinh trudng dua trén k¥ thuat DNA tai to6 hop.
3. Néu mot s6 thanh tuu vé san xuét cac cytokin, cac chat

mién dich va vaccine. Nguyén tic va cac budc chung
trong quy trinh san xuét vaccine tai to h0’p

4, Trinh bay co sé sinh héa hoc va mot s6 thanh tuu trong
san xuat protein tur thuc vat.
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5. Trinh bay nguyén tic chung va diéu kién dé san xuét
protein tir ngudn dong vat.

6. Thé nao 1a khang thé don dong? Dé san xuit khang thé
don dong can phai luu y nhiing van d€ nao? C6 nhiing
phuong phép nao d¢ lam bat tir té bao?

7. C6 nhirng con duong nio c6 thé duoc nhitng protein cd
hoat tinh sinh hoc?
8. Trinh bay mdt s6 thanh tyu vé viéc san xuit amino acid

va protein tir ngudn phé thai.
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