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LOI NOI PAU

K& tix nam 1982 khi co quan quan ly thube va thuc phdm cia My
(FDA) cho phép stz dung insulin (ché phdm sdn xudt nho ky thudt tdi t0 hop
ADN) vao diéu tri trong y hoc. Mot cude cdch mang Idn trong tu duy mdi vé
san xudt cde dude pham cé bdn chét la protein (ding didu tri) da né ra va
lién tiép sau dé la hang loat cdc ché phdm da duge phép ding trong diéu tri
nhi: interferon, interleukin, vaccin viém gan B bdng ky thudt tdi t6 hop
ADN. Dén cubi nam 2000 doanh s6 cdc dude phdm duoc sén xudt bang ky
thudt tdi t6 hop ADN dd dat khodng 10 ty USD.

Céng nghé san xubt duoe phdam trude day dua vao 3 phuong phdp:
1. Sdn xudt tiv nguén duoe liéu
2. 8én xuét bang téng hop héa hoc

3. Sdan xudt bing cong nghé lén men vi sink vit (khdng sinh, vitamin,
acid amin).

Hién nay lai ¢6 thém mot cong nghé mdi dé san xudt thuée, do la sdn
xudt cdc protein dung diéu tri bing cong nghé gen. Cdc thudc sin xudt bing
cong nghé sinh hoc sé chiém ty trong tix 40-50% trong toan b cde thuée
diing dé didu tri. Vi vdy, trong chuwong trinkh dao tao dude sy, khéng thé
thieu mdng kién thitc quan trong nay. Cuén sdch nhd nay con cung cép
nhitng kién thitc chon loc can thiét cho chuong trinh cao hoc, chuyén nganh
CNDP nham giip cdc hoc vién c¢é nhitng kién thic co ban dé hiéu duoc
nganh khoa hoc vita ly thu, vida quan trong ndy, va gitip cho viée hudng
dén s dung thuéc an toan, hiéu qua, hodc tham gia vdo cdc cong trinh
nghién cizu c6 lién quan dén CNSH. Sdch cing cé thé lam tai lidu tham
khdao cho cdc sinh vién thudc chuyén nganh sinh hoc cua cdc truong dai hoc
khdc. Céng nghé sinh hoc cung vdi vi dién t& dang duoce coi la nhitng nganh
khoa hoc then chét cua dat nude. Néu duoe déu tu thich ddang, ddt nude sé
6 cd hoi thodt nghéo va nhanh chéng duéi kip cdc nude phdt trién.

Véi thoi luong han ché, théng tin lai qud nhiéu, vi vdy cudn sdch
khéng tranh khoi nhiing thiéu sot. Tdc gia mong nhéan dwde nhitng v kién
bé sung ctia cde ban déng nghiép va ban doc

Xin chdn thanh cam on.
Ha Néi, théng 10 nam 2004

Tac gia
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NHUNG CHU VIET TAT

7-ACA : acid - 7 - amino - cephalosporinic

7-ADCA : acid - 7 - amino - desacetoxy-cephalosporinic

6-APA : acid - 6 - amino - pennicilanic

ADA: Adenosin desaminase

AlIDS: aquired immuno deficiency syndrome

BDNF (brain derived neurotrophic factor) - Yé&u t6 dan truyén than kinh vé néo
BHK (baby hamster kidney) - Than chudt hamster nhé

CNDP : Céng nghé dudc pham

CNSH : Céng nghé sinh hoc

CHO (Chinese hamster ovary) - Trimg chudt hamster Trung Quéc
EGF (epidermal growth factor) - Y&u t& phat trién nguyén bao sgi
EPO (erythropoietin) - Tao héng cau.

EFB (the European federation of biotechnelogy) - Lién doan céng nghé sinh
hoc chau Au

FSH (follide stimulating hormone) - Hormon kich thich rung tritng

TSH (thyroid stimulating hormane) - Hormon kich thich tuyén giap

G-CSF (granulocyte - colony sitimulating factor) - Yéu t& kich thich bach cdu hat.
GHRH (growth hormone releasing hormone) - Y&u t6 gay tiét hormon tang trudng
GHRF (growth hormone releasing factor) - Y&u t& gay tiét hormon tang trudng
GHs (growth hormone somatotrophin) - Hormon tang trudng somatotrophin

GHRIF (growth hormone inhibitory factor) - Y&u t& (c ché phéng thich
hormon tang trudng

GM-CSF (granulocyte macrophage - colony sitimulating factor) - Yéu t& kich
thich bach cau hat - dai thuc bao

HAT : Hypoxanthin - aminopterin - Thimidin

HBsAg (hepatitis B surface antigen) - Khang nguyén bé mat viém gan B
hGH (human growth hormone) - Hormon tang trudng ngudi

HIV (human immunodeficiency virus)

HPLC { hight performence liquid crométographia)
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HPRT : Hypoxanthin phosphoribotransferase

IL {interleukin)

IFN {interferon)

LIF (leukaemia inhibitory factor) - Y&u t& kim ham bach cau

M-CSF (macrophage - colony sitimulating factor) - Y&u t8 kich thich dai
thuc bao.

Mab {monaclonal antibody) - Khang thé don dong.

MIF 1a, 1B (macrophage inflammatory protein factor) - Cac protein chéng
viém dai thuc bao.

NGF (nerve growth factor) - Y&u {8 tang trudng than kinh.

NT-3 (neutrophin 3)- Than kinh 3

NT-4 (neutrophin 4) - Than kinh 4

PDGF (platelet derived growth factor) - Y&u t& phat trién tiéu cau.
rADN (recombinant ADN) - ADN tai t8 hgp

RF (replicative form) - Dang sao chép

SCID (revere combine immunodeficiency) - Héi chimng thigu hut mién dich
hén hgp trdm trong.

SCP (single cell protein) -Protein don bao

TNF (tomor necrotic factor) - Yé&u t& hoai td ung thus

TNFR ( tumour necrosis factor receptor) - Thu thé cla yéu té hoai tr ung thu.
tPA (tissue plasminogen activator)- Hoat hoa plasminogen ma.

VSV : Visinh vat



Chugng 1

GIOI THIEU VE CONG NGHE SINH HOC

1.1. Cong nghé sinh hoc la gi?

Ngay nay khéng cén ai nghi ngd gi niia vé nhiing thanh tuyu cta céng
nghé sinh hge dem lai cho loai ngudi. Chéng thé ma trong hai thap ky cudi
ciing cta thé ky XX, khoang 20 giai Nobel da duge trao cho nhitng kham
ph4 trong linh vyc nghién citu nay. D€ hiéu cong nghé sinh hoc 1a gi ta ¢
thé néu ra diy mot vai dinh nghia v8 CNSH;:

— “Viéc Uing dung nhitng sinh vat, hé théng va qua trinh ché& bién vao
san xuit va céng nghiép dich vu”.

- “Viéc két hgp st dung hoa sinh, vi sinh va khoa hoc céng nghé dé
tao ra nhiing kha ning dng dung cac vi sinh vat, mé t& bao va céac
bd phan clia ching”.

— “Mot cong nghé st dung cac hién tugng sinh hoc dé sao chép va san
Xuit ra nhing vat pham htu ich”.

- “Viéc Ung dung cAc nganh khoa hoc va k¥ thuat vao qua trinh bién
dol nguyén liéu bang cac tdc nhan sinh hoc dé san xuit hang hoa va
cung cip dich vu”.

— “C6ng nghé sinh hoc thl.ic‘ su chi 14 mot cai tén dude dit cho mét tap
hgp cac qua trinh va k§ thuat.”

— “Céng nghé sinh hoc 12 viéc st dung nhitng ¢ thé séng va céc
thanh phin cha ching trong noéng nghiép, thuc pham va cac qua
trinh cong nghiép khac”.

— “Cong nghé sinh hgc la viée giai m& va st dung cac kién thic vé
sinh hoc”.

Cé thé coi dinh nghia v& cong nghé sinh hoc sau day ctia lién doin

cdng nghé sinh hoec chidu Au (EFB) 14 hoan chinh hon ca:

"Céng nghé sinh hoc 14 sy ké&t hgp ctia cAc nganh khoa hoc tu nhién va
khoa hoc eéng nghé dé dat t6i nhiing sy dng dung cua vi sinh vat, cac té
b#o, mot s& thanh phan ciia t& bao nhim tao ra nhiing san pham va nhing
sy phuc vu (services) ¢6 1¢i cho con nguoi”.
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86 di n6i dén ca mot sd thanh phan cha t& bao vi ngdy nay cong nghd
enzym (enzyme technology) vGi cac enzym bat dong hoa (immobilized
enzymes) khong cin tél t€ bao van tao ra duge san pham & qui mo 1dn. S&
di néi dén nhiing sy phuc vy vi trong viée xt 1y chéng 6 nhiém méi trudng

tuy khéng tao ra san phdm gi nhung ¢éng nghé sinh hoc ¢6 mot vai tro rat
quan trong.

Coéng nghé sinh hoc dang phat trién nhanh chéng trén cd sd cua mot
s6 ky thuat hoan toan méi mé thudng goi 1a k§ thuat chia khoa (Key-
Technology) D6 1a ky thuat di truyén (gentic engineering); ky thuat dung
hgp t& bao (cell fusmn), k¥ thuat sit dung phan tng sinh thé (bioreaction
technology) bao gém kj thuat 1én men (fermentation technology), k¥ thuat
enzym (enzyme technology) v& binh phan Ung sinh vat (bioreactor); k§
thuét 1én men té& bao (cell culture techmque) k¥ thuat 1én men mb (tissue
culture technlque) ky thuat chuyén phéi (embryo tranplantation) va k¥
thuat chuyén nhan t€ bao (nucleus tranplantation ).

1.2. Cdng nghé sinh hoc - mét su theo dudi da nganh

Cong nghé sinh hoc la sy uu tién cia sy theo dudi da nganh. Trong
nhiing thap ky gan day nét dic trung cda sy phat trién khoa hoc va cong
nghé la phuong phap diung nhitng chién luge da nganh dé dat duge gidi
phap cho cac v&n d€ khac nhau. Diéu nay dan dén sy ra doi nhiing linh vuc
nghién ciftu da nganh va cudl ciing sé tao ra nhiing nganh méi véi nhiing
khai niém va phuong phép déc trung. K§ thuit hod hoc va hoa sinh 1a hai
vi du de nhan thiy nhét cua nhitng nganh khoa hoc d& cho chung ta hiéu
sdu séc vé qua trinh hoa hoc va nhiing co s hoa sinh clia céc hé théng sinh
hoc,

Thuat ngit da nganh (multidisciplinary) mé ta sy md réng vé lugng
clia cach ti€p can nhiing vaAn dé thudng x4y ra trong pham vi mét linh vuc
nhat dinh. N6 doi hoi viéc sip dat nhitng khai niém va phudng phap tt mét
loat cac nganh riéng ré va ung dung ching vio mot van dé diic biét clla mét
nganh khac. Trai lai, Ung dung da nganh xay ra khi su gap gd cac ¥ tudng
cia sy hgp tac nhi€u nganh xay ra va dan dén viée hinh thanh mét nganh
hoc méi véi nhing khai niém va phuong phap riéng. Trong thuc té, cic t6
chitc kinh doanh nhi€u nganh hiu nhu dude dinh hudng c¢§ dinh. Tuy
nhién, khi sy téng hgp da nganh thye su xay ra linh vic méi s& md ra mot
loat vén dé nghién ctu méi. Coéng nghé sinh hoc da xuat hién théng qua su
tac dong qua lai lan nhau gitia nhitng phan khéac nhau cda sinh hoc va ky
thuit.

Mét nha cong nghé sinh hoc c6 thé s dung cac k§ thuat: hoa hoc, vi
sinh hoe, hoa sinh, vi tin hoc ¢hinh 1.1).
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Di truyén hoc

VSV hoc Hoa sinh hoa hoc

—— Pién tir \ /chu'cpham

T ONSH T

CN hoa sinh / \CN thuc pham

CN hoa hoc

CN co khi

Hinh 1.1. Tinh chat da nganh c¢la cdng nghé sinh hoc.

Muc dich chinh 1a su sang tao, phat trién va téi uu hoa cac qua trinh
trong d6 chdt xic tac hoa sinh git vai trd nén tang va khong gi ¢6 thé thay
thé dudc. Nha cong nghé sinh hoc phai biét hgp tac chit ché vdi cac chuyén
gia trong nhiing linh vuc lién quan nhu y hoe, dinh dudng, hoa hoc, duge
hoc, bao vé méi trudng va xu 1y chat thai. Viée ing dung cdng nghé sinh
hoc ngay cang cho thay tinh chédt phu thude 1An nhau cua khoa hoc lién
nganh, mudn dat duge thanh céng trong nghién ctu ctia nganh minh, cin
hiéu duge ngdn ngit kj thuat cia cac nganh khéc, hidu dude nhitng tiém
ning ciing nhu nhiing han ché cia cac nganh khéc.

Céng nghé sinh hoc ¢6 yéu cau rat cao cac ki ning vé chuyén mén, nghiép
vu. Biét dau tu vao viée phat trién nganh cong nghé nay sé duge hudng lgi ich
lau dai. Céng nghé sinh hoc ¢6 mét s6 linh viie hoat ddng nhu sau:

— Dibu tri hoc: Céac duge phdm dung dé diéu tri bénh cho ngudi bao

gdm cac chat khang sinh, vaccin, liéu phap gen.

~ Chén dodn: Cac kit ding dé xét nghiém chén doan trong 1am sang,

thyc pham, méi trudng, néng nghiép.

- Nong nghiép, lam nghiép, lam vuwon: Cac gidng cAy mdi, dong vat,
thude trit siu.

— Thuyc phdm: Bao gdm san xuit thyc phim, d6 udng, cac phu gia,

phén bbén.
- Moi truong: Xt 1y chit thai, cac chdt c6 ban chét sinh hoc, san xust
- nang hugng.

— Cdc hod chdt trung gian: Cac hoa chat cin thiét cho cong nghé sinh
hoc nhu: cac enzym, ADN, ARN, cac hoa chit dic biét.
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— Thiét bi: Phan cling, phdn mém tin hoc, binh phan Ung sinh hoc va
nhitng thiét bi khac ¢6 tinh h trd cho cdng nghé sinh hoc.

Nhiéu qua trmh cong nghé sinh hoc hién nay ¢6 nguén géc tit cac qua
trinh 16n men ¢4 truyén nhu 1én men rugu, bia, men banh mi, sita chua,
phomat, dd&m. Chi khi c6ng nghé 1én men san xuét penicilin trén qui mé
16n, nganh cong nghé 1én men méi thue sy ¢6 nhitng bude nhay vot. T dé
dén nay chung ta da ching kién su phat trién phi thu’dng cua céng nghé
nay. Biét bao san phdm méi do cong nghé 1én men cung cAp lam phong phu
thém cuoc song va cltu chita dude bao nhidu mang sOng thoat khéi tu than.
Nhin vé tudng lai cac nha khoa hoe déu cho ring thé ky XXI sé la ky

nguyén cua cong nghé sinh hoc. Nhu ho4 hoc va vat 1y 1a dac trung cia thé
ky XX.

V€ mit 1y thuyét cong nghé sinh hoc ¢6 thé chuyén mét gen tir mot
sinh vat bat ky sang mot sinh vat khae, vi sinh vat khac, thue vat hay dong
vAt khac (xem chuong 3), trén thuc t& ¢6 rat nhidu yéu t6 chi phéi nhu
nhiing gen nao phai tao déng vo tinh va cich chon gen dé nhu thé nao. Yé&u
t6 han ché& nhat trong V1ec ung dung ky thuat di truyén la su thidu kién
thic khoa hoc ¢ ban vé ciu trdc ctta gen chiic nang D61 véi thue vat phai
luu ¥ rdng chi khoang 150 gen thyc vat trong téng s& 10.000 cho dén nay
da bidt duge dic diém 3 mic ADN.

Cong nghé sinh hoc dang phat trién véi toc dd gan véi toe do phat
trién cla vi dién tu vao nhitng ndm 70. Tuy nhién, cac nha nghién ciu vé
cong nghé sinh hoc luén huéng cic nghién cu vio mue dich thuong mai
nhim muc dich vita phuc vy, vira thu lgi nhuén. Céng nghé sinh hoc mdéi sé
¢6 nhitng anh hl.fo'ng to 16n dén tit ca cac dng dung cong nghlep cila cac
khoa hoc vé sy song Cang ngay ngudi ta cang nhan th4y rang ngudn nhién
lidu long c6 ngudn goe hoa thach trén trai dat chang bao lau niia sé hét, cac
nguon nang lugng khac sé duge nghién cufu dé thay thé, cong nghe sirth hoc
s€ giup cac nha nghién cttu tim ra cic ngudn nang lugng méi vita ré tién viia
an toan hon. Nhiing quéc gia ¢é diéu kién khi hau phi hdp véi diéu kién san
xudt sinh khéi s& c¢6 nhitng vu thé 16n lao vé mit kinh te hon céc quéc gia ¢
diéu kién kém phu hgp. Nhiing nude nhiét d6i phai ndm duge tiém nang to
16n clia minh dé day manh phat trién cong nghé sinh hoc.

Cong nghé sinh hoe méi dudng nhu xuat hién s6m nh4t trong linh vuc
bao vé sic khoé va y hoc, tiép sau la cong nghé thitc phdm. Nam 1982 bang
cong nghé gen da tao ra dugc insulin dé chita bénh d4ai thao duong. Gen dé
san xuAt insulin ti tuyen tuy cua ngudi d& duge tach ra dem ghép vao
ADN ctia E. coli, nudi cdy vi khudn E. coli thu 14y insulin bing cic ky
thuat thich hop cia hoa sinh. Trong viée chan doan 1am sang hién nay da
c6 hang tram bd kit chudn khac nhau viza chinh xac vita cho két qua nhanh
chéng. Dic biét dé phat hién cic mam gay bénh c6 trong mau gidp cho viéce

14



truyén mau an toan hon. Céng nghé sinh hoc gitip cho viéc cai thién chat
lugng thuc pham, ting dinh dudng, tao ra cic thuc pham chitc nang gitp
cho con ngudi séng lau hon va chit lugng cude séng cliing tot hon.

Nhitng nganh céng nghiép dya trén co so cdng nghé sinh hoc sé khong
can nhiéu nhan ¢éng, méc du ching tao ra mét khéi lugng vat chét ¢6 gia
tri 16n. Tuy nhién nhitng lao ddéng nay doi hdi phai ¢6 tri thiic hon la lao
déng cd bap .

Nhiéu cong ty cong nghé sinh hoc méi ra ddi do nhiing doanh nhan la
nhiing nha khoa hoc ti méi trudng han 1am, ho mudn xay dyng va phat
trién mét nganh khoa hoe méi ¢6 ham lugng ch&t xam cao, mdt nganh céng
nghé mang tinh “bac hoc”.

Nhiing ¢ong ty céng nghé sinh hoc méi ¢6 nhitng dic diém ma thudng
khong gap 6 nhiing cdng ty khéac. C6 thé tém tit nhu sau:

— Céng nghé c¢6 thé diéu chinh va gém nhiéu nganh, viée phat trién
san pham c6 lién quan d8n cAc nha sinh hoc phan tid, cac nha
nghién citu l1Am sang.

- Maéi trudng thuong mai duge dic trung bdi su thay ddi nhanh chéng
va su rii ro dang ké, mét sy ddi méi cong nghé sinh hoc 6 thé
nhanh chéng lam thay 461 nhiing cai khac,

— Can phai quan 1y: cac c¢d quan chitc ning, nhan thiic cia céng ddng,
cac vin dé vé sitc khoé va an toan, danh gia vé su rui ro.

~ Su phat trién vé thutdng mai ¢dng nghé sinh hoc phu thudce rat
nhiéu vao sy diu tu, thuong la nhu cau d¢iu tu rat 16n, trude khi
thu duge 1ga nhuén.

1.3. Cong nghé sinh hoc - hat nhan trung tam ba thanh phan

Nhiédu qua trinh eéng nghé sinh hoc ¢6 thé duge coi 1a ¢6 hat nhan
trung t4m ba thanh phin. Trong dé thanh phan th nhat lién quan dén
ch&t xdc tac sinh hoc 1am nhiém vy dic biét cia qua trinh. Thanh phén
thd hai gitp cho thanh phan th{ nhAit thuc hién duge qua trinh k¥ thuat
to6t nhat, con thanh phan thd ba thudng goi 1a qua trinh xuéi dong
(downstream processing) lién quan dén viéc tach va tinh ché sdn pham
chinh, ho#c cic sdn pham cia qua trinh 1én men.

Trong da s6 cac chat xic tac dd duge st dung dén nay hiéu qua bén
vitng va thuin tién nh4t cha quéa trinh sinh hoc 1a vi sinh vt nguyén ven. Vi
vay phén 16n cic qua trinh céng nghé sinh hoc déu lién quan dé&n cac qua
trinh vi sinh. Diéu nay cling khéng loai trit viée st dung cac sinh vat bac
cao, dic biét cac t& bao ddng vat va thuc vat ngay cang cé vai trd quan trong
trong cong nghé sinh hoc hién dai.
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Trong thién nhién cdc vi sinh vat dudc coi nhu nhéan t& dau tién trong
viéc ¢ dinh nang lugng quang hop, cling nhu nhing hé théhg din dén
nhuﬂg thay déi vé hoa hoc trong hiu het cac loai phén tit hitu co tu nhién
va tong hgp. Vi sinh vat chita mét ngudn gen vé ciing phong phu va kha
néng téng hop cling nhu phan huy hiu nhu vé tan. Mat khéc vi sinh vat c6
toc d9 sinh trudng cuc ky nhanh ma khéng dong vat nao ¢6 duge.

T ngudn vi sinh vat phong phu d6, ngusi ta phan lap ra nhUng vi
sinh vat thuin khiét réi d6t bién cai tao nang cao hiéu suit sinh téng hop
cua chung bing cic k¥ thuat di truyen thong thuang, hay cac k¥ thuat d1
truyén hién dai dé€ thu duge con gidng ¢6 nhitng vu diém ma ta mong mudn
(chudng 3).

NhLIng vl sinh vat da duge chon loc can pha1 nghlen ctiu cac bién phap
nudi gm d€ sao cho khéng bi mat hoat tinh dé c6 thé dung san xuat lau dai.
Mot s6 trudng hdp chit xic tace duge dung 6 dang d& tach va tinh ché nhu
cac enzym .Viéc tach va tinh ch& enzym cho mue dich xic tic sinh hoc sé
trinh bay ¢ chudng 5.

1.4. An toan san pham

Trong cong nghé sinh hoc, nhiing qui dinh cta nha nudc sé quy¢t dinh
vé dau tu cho nghién ¢y, va cho phep dua san phiam nghlen cltu vao su
dung. Cac cg quan chice nang cé thé dong val tro ¢ ngum gac edng” cho phép
nghién citu hay san xudt mét san phim méi va si dung ching. Cac qui
dinh c6 thé la cic rao can dang ké cho su phat trién cta coéng nghé sinh
hoc. Trén thuc t& nhiing rao can nay c6 ngudén gée tir chi phi cho viée thu
cac san phidm ¢6 dap ng cac tidu chuin qui dinh hay khong? Su chiam tré
va hay thay déi trong viéc thong qua céc qui dinh va tham chi phan déi
thang thitng nhitng san pham mdi vi ly do an toan. Viéc su dung cdng nghé
tai t6 hop ADN da tao ra mol lo ngai vé dé an todn ca san pham. Thai do
cua cong dong d61 vdi edng nghé sinh hoc phan 1én lién quan dén van 46 vé
sy nguy hiém tudng tugng hay cam tinh trong k§ thuat thao tac gen.

1.5. Nhan thirc cua cdéng déng vé céng nghé sinh hoc

Trong khi céng nghe sinh hoc thé hién tiém nang to 16n trong viéc bao
vé stc khoé va phat trién san xuit, viée ché bién va dam bio chat lugng
thue ph&m bing ky thuat gen, san xuat phan bén, thude triy siu sinh hoe,
vacein, céic loai déng vat trén can va cac loai ca séng dudi nude, sy lién
quan cuaa nhting qua trinh c6ng nghé sinh hoc méi nay vugt ra ngoai nhiing
Igi ich vé mit k¥ thuat. Viée thue hién nhiing k¥ thuit méi nay sé phu
thude rat nhiéu vio sit chdp nhan cla ngtfo‘l tiéu dung. Trong bao cdo vé
phét trién nganh cong nghé sinh hoc cua Uy ban tu vdn vé khoa hoc va
cdng nghé d4 viét: "Nhdn thie cia cong dong vé cong nghe sinh hoc sé c6
mét anh huong to lon dén téc dp va phuong hudng phdt trién cia cong nghé
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sinh hoc, va hién dang cé su lo ngai ngay cang tdng vé nhitng sén phém
bién dor gen. Lién quan dén viéc thao tde gen la cde cdu hoi khde nhau vé
dé an toan, dao dic va viéc bao vé".

Cudc tranh luin cta cong déng 12 rit quan trong cho su phat trién cia
cong nghé sinh hoe, va chic chin trong mot tuong lai gdn day cong nghé
sinh hoc sé duge xem xét k¥ ludng dé nganh céng nghé nay phat trién dung
hudng va dem lai lgi ich to 16n phuc vu loai ngudi. Tuy nhién trinh d6 hiéu
biét khoa hoc th&p (vi du: & My chi ¢ 7% dAn s6 ¢6 trinh d6 hiéu biét khoa
hoc) khéng c6 nghia 1a hau hét moi nguoi sé khéng ¢é kha ning nhan biét
vé van dé quan trong nay cua céng nghé sinh hoc. Trén thuc t& dang xay ra
vin dé c6 mdt vai nha hoat dong tranh cai chéng lai k¥ thuat gen véi giong
diéu cam dong va thiéu co s6 lam cho cac chinh tri gia va c¢dng dong nham
14n. Nhiing Igi ich to 16n clia cdng nghé sinh hoc dem lai sé tu né néi 1én va
sé& dudc ban dén trong nhiing chudng sau.

1.6. Cdng nghé sinh hoc va cac nudc dang phat trién.

M6t nén néng nghigp thing 1gi 1a cau tra 13i cho viéc rit ngin khoang
cach gifta cAc nude gidu va cde nude nghéo. O nhitng nudc phat trién khoa
hoc vé néng nghiép duge chd ¥ thich dang nén phat trién radt manh, san
xudt ra mét lugng 16n céc san phidm chit ludng cao. Céng nghé sinh hoc
néng nghiép sé cang cai tién chat lugng, chung loai va san lugng néng
nghiép. Liéu nhiing loai cAy méi dudc cal bién bang ky thuat gen c6 tim
duge dudng dén véi nhiing nude dang phat trién dam bao ning xuit cao
hon, stic d€ khang bénh t6t hon va dé duge thi truong chap nhan hon?
Chua ¢6 gi rd rang, cai gi sé xay ra khi cde nudc gidu ngay cang dude cung
cAp thia thai thige phdm. Lidu e6 da luong thyc cho moi ngudi nhung van
ti6p tuc phan bd khéng déu khéng? Sy phat trién eéng nghé sinh hoc rit
can dau tu ca tién clia va lue luong lao déng lanh nghé rat cao. CA hai yéu
t8 chinh d6 cic nude dang phéat trién déu thidu.

Trude diy mét s6 quoc gia dang phat trién d3 hgp tac ¢6 hidu qua véi
cac cdng ty ¢dng nghé sinh hoc phuong tdy. Song ngay cang thay sy diu tu
nay bi gidm dan. Vi du ti 1986 - 1991 ty 1& chc thoa thuan duge cac céng ty
sinh hoec M§ thuc hién véi cde nude dang phat trién giam ti 30% con 3%.
Céc nudc dang phat trién cAn nhin ré tiém nang cla cong nghé sinh hoe ma
cé phuong hudng phat trién sao cho pht hgp véi trinh d6 va tiém ning cua
d4t nudc minh, phai biét di tit dén ddu, nhanh chéng héi nhap va cé gang
c6 nhiing phat minh riéng cia minh.

Cusi cung cling cAn néi rang hiu hét cAc nganh khoa hoc déu trai qua
thai ky vang son cua minh khi ma nhiing cAch tiép cin mdi md ra con
ducng cho sy phat trién ¢d ban va nhanh chéng, Cong nghe sinh hoc chi méi
bét d4u, hiy nhd 14y 181 nhin nhd “kodc bdt ddu ngay hodc khéng bao gid.
Tuong lai sang lan dang chd ta ¢ phia trude.
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Chuong 2

NGUYEN LIEU CHO CONG NGHE SINH HOC

2.1. Chi&n lude sinh khédi

Udc tinh san lugng hang nam sinh khéi thuc vat tao ra do quang hgp
khoang 120 ty tan ch4t khé trén mit dat, va khoing 5 ty tdn ti¥ dai duong.
Trong s6 sinh khoi sdn ra trén mit dat co khoang 50% & duéi dang
lignocellulose. Ty 18 18n nhat cha sinh khéi trén mit dat (44%) la ti ring
(bang 2.1).

Bang 2.1. Phan chia san lugng sinh khdi s&n xudt trén trai dat

Sinh khéi san xuat trén trai dat g/??r%:?j:;f;gc)
- Rimmg va vung ¢é cay cdi. 44 3%
- Béng cb. 9,7%
- B4t canh tac. 5,9%
- Hoang mac va ban hoang mac. 1.56%
- Nuéc ngot. 3.2%
.- Bai dudng. 35,4%

Diéu ngac nhién 1a thu hoach néng nghiép chi chi€m 6% ctia hiu hét
san lugng quang hop, phan 1én luong thyc cho ngudi va dong vat, san pham
cho dét va gidy déu tit ngudn nay (bang 2.2). Nhiéu san pham néng nghiép
truyén théng cé kha nang sé dude khai thac hon nita cung voi nhan thie
cdng nghé sinh hoc ngay cang tang. Pédc biét nhiing cach tiép can mdi chic
chén sé c6 di khé nang dé xu 1y mét khoi lugng chat thai tit qui trinh ché
bién thyc pham theo cach ¢6 truyén ma gan day di khéng con thong dung.

Nén kinh t& quée gia, dic biét & nhitng nude nhiét déi. Thuc t& phat trién
cia cdéng nghé sinh hoc & nhiing viing dang phat trién noi cé sy ting trubng
thytc vat tréi hon, ¢6 kha néng dan dén thay d6i trong cin can kinh té.
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Bang 2.2. San ludng hang nam cla mot sé san pham néng, lam nghiép trén thé gldl
(ngudn: tir t6 chirc vi sy phat trién va hop tac kinh té, 1992}

N 7 at nr Tri gié
Nganh San pham Tan (ty USD)
Ngi cdc : 1,8 ty 250
mia 120 tridu -
Budng
¢l cai 1,8 tridu -
Luong thue va thitc an gia sic
Ca 85 triéu
Tinh bét tho 1,0 ty 17
Tinh bét da tinh ché 20 triéu -
Tiém nang gé 13ty -
Gé thu hoach 1.6ty -
Vat ligu G4 nhién lidu - 100
Gé cua 200 tridu 60
Gidy - 110
D2au va glycerin 70 -
Dau dau tuong 17 8
D&u co 10 3
Hoa chat Dé&u hudng duong 8 4
Dau hat céi 8 3
Tinh bét 2 -
Cao su tu nhién 4 4
Cac loai hoa 4 10
Khac -
Thudc 14 - 15

CAn nhan thiy ring ngudén diu mé va ning lugng khoéng tai ché duge
ma xi héi hién dai qua phu thude nhu dau mo, than da déu c6 ngudn gdc tu
sinh khoi ¢ dai. Nhiing quéc gia ¢6 céng nghiép hién dai ngay cang phu
thude vao dy trit ngudn ning lugng nay ciing nhu nguén nguyén liéu cho



hang loat céc nganh san xufit. GAn mét thé ky qua, thé gidi cong nghiép
ho& da phai nhd dén nguyén lidu hoa thach ma phai mat hang tram triéu
nam dé hinh thanh dudi ong dai duong hay sau trong long d4t. Hon niia
viéc st dung lai rdt khong céng bing. Hién tai nude My véi 6% dan s va
Tay Au véi 8% dan s6 thé gidi st dung 31% va 20% tuong ng toan bd san
lugng dau va khi trén thé giéi.

Trong khi dy trit than ¢6 thé kéo dai hang tram nam thi nguén diu va
khi v6i mic tiéu thy nhu hién nay sé can kiét vio mét lde nio dé cta thé
ky XXI nay. Cau tra 15i vé& van dé nay la phai ding sinh khéi tir quang hop
dé cung cap ning lugng va nguyén lidu cho ¢dng nghiép. Nhiing nim gan
day cho thdy hang nim ning lugng duge sinh ra tit quang hgp gédp hon 10
14n so v6i lugng con ngudi st dung. Viéc khai thae sinh khoi qui mé 1én
dung cho nhién liéu va nguyén ligu bi han ché bdi gia thanh con ddt hon
gia nguyén liéu hoa thach.

St dung sinh khéi tryc tiép nhu 13 nguén nguyén liéu chi & nhiing
vung céng nghiép hoa nhu My la tinh, An Do, chau Phi. G nhiing nudc phat
trién, sinh khéi ti nong nghiép va lam nghiép duge dung cht yéu trong
cong nghiép va thyc pham (bang 2-2). Hién nay sinh khéi duge st dung dé
san xudt nhiing san phdm céng nghiép va thuong mai quan trong (bang 2-
3) va nhitng chit dung trong cong nghé sinh hoc 56 dudc néu bat va néi rd
trong nhiing chuong sau.

Bang 2.3. Nhing s&n pham quan trong tir sinh khoi

- Methan (biogas) d3c biét & cac nudc phat trién

- San pham cia sy nhiét phan (khi, than)

Nhi2n lidu - Ethanol {théng qua I&n men ri dudng va cellulose)
- DAu (i hydro hoa)

- Bt true tiép chat thai sinh khéi.

- Ethanol (ngudn nguy#n lidu cb tiém nang cho céng nghiép)
- Khi t8ng hgp (tir qua trinh khi hoa)

Nguyén liéu - Phéan bén.

- Phan trén (compot}

- Bun.

- B3 sung tryc tiép vao thirc &n gia stc.
Thirc an gia sic.
- Bam don bao
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2.2. Nguyén liéu tho thién nhién

Nguyén liéu thé thién nhién phan 16n ¢6 nguén goe tit néng nghiép,
¢dng nghiép thuc phdm va lam nghiép. D6 la nhiing hgp chat hoa hoc khac
nhau, trong dé6 cht1 yéu la dudng, tinh bét, hemicellulose va gb. M6t loat cac
san pham phu 18y tit nguyén liéu thd va dude dung trong ¢éng nghé sinh
hoc dudce thé hién ¢ bang 2.4.

Bang 2.4. Cac loai san pham phu cd thé |am cd chat trong CNSH

Nganh

Cac san pham phu cé thé ding 1am ¢d chat

Noéng nghiép

- Rom

- Ba mia, cl cai dudng

- L8i ngd

- Vo ca phé, c¢b ca, dura

- V4, 14 trai cay

- Chat thai ctia che

- Banh ép tif cac hat dé lay dau
- Chét thai tir béng

- Cam

- Thit qua ca chua, ca phé, chudi, difa, chanh, éliu.
- Chat thai cta gia suc.

- Chat thai dung dich thuy phan gé
- Dung dich nudc quéa da sulphat hoa

Lam nghiép - Vo cay, mun cua, cac canh cay

- Gidy va cellulose

- S¢i phip

- Mat dudng

- Chét thai cha nha may chung cat rugu

- Chat 1dng gidng nhu nudce sau khi sira chua déng lai

- Nudc thai céng nghiép tif CN thifc phdm (6 luu, dau co, ca chua, cha 1a,

chanh, san)

- Nuéc thai {tif nganh sira, dong hép, banh keo, nudng banh my, d6 uéng

Céng nghiép khéng cén, mach nha, nuéc ngam ngd)

- Chét thai nganh thuy san

- 8an pham phu clia nganh ché bién thit
- Réc do thi

- Nudc cong

- Chat thai & 1o sat sinh.
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Nhiing nguyen liéu tho cé chita dudng nhu cu cai dudng, mia rat sdn
va thich hgp dé dung lam nguyén liéu cho cong nghe sinh hoc. Do viée su
dung dudng truyén théng c6 thé duge thay thé bing cac dudng c6 hiéu qua
tuong duong sé din dén thita dudng hang hoa va khuyén khich phat trién
nhiing cich st dung méi. Nhiéu nganh kinh t& nhiét dét sé pha san néu
nhu thi trudng dudng bi mit di. Pudng mia dude st dung & Brazil 1am
nguyén liu cho chudng trinh khi gas, mdt s6 qudc gia khéc cing dang
nghién cttu d€ 4p dung tiém nang to 16n nay.

Nhiing san phdm néng nghiép chda tinh bdt cé nhuge diém 12 phai
thuy phan thanh monosaccharid hay oligosaccharid trude kh1 lén men. Tuy
nhién nhiéu qua trinh sinh hoc da duge thuc hién, bao goém ca san xuit
nguyén liéu.

Ngudn nguyén liéu vo tin td thién nhién 13 cellulose sé trd thanh
nguyen liéu chinh cho céng nghé sinh hoc. Bsi vi khéng ¢6 cay xanh thi sy
séng trén trai dat cing khong con. Tuy nhién hang loat khé khan vé mat
cdng nghé can phai khac phue trude khi 6 duge lgi ich kinh té& tit hgp chat
phong phi nay. Cellulose nguyén chit c6 thé phan huy bing hoa hoc hoac
enzym thanh dudng, sau dé 1én men dé tao thanh céc san phiam khac nhau
nhu ethanol, aceton, protein don bao methan va cac san pham khac. Ngusi
ta tinh toan rang hang nim cé khoang 3.3 x 10" kg CO, dudce c¢d dinh trén
bé mit trai d4dt va khoang 6 % s6 nay, tic 22 ngan triéu tdn mét nim sé
thanh cellulose. Trén thé& gidi cAy ¢6i hang nam sén xudt 24 tin cellulose
trén mét ddu ngudi. Thdi gian sé cho ching ta thay ring lignocellulose la
nguén carbon hitu ich cho sy phat trién clia cong nghé sinh hoc.

2.3. Tinh s8n c6 ctia san pham phu

Nhiéu qué trinh c6ng nghé sinh hoc st dung san pham néng nghiép
nhu dudng, tinh bot, dau thyc vat, v.v... lam nguyén liéu thi rat nhiéu chit
thai t nong nghiép hién nay chua dudc dung, chic chidn sé duge nghién
cttu dé sit dung trong tuong lai khéng xa. Ch&t thai néng nghiép va lam
nghiép rit da dang vé chung loai nhu: rom ngit ¢dc, vo va 161 ngd, chat thai
tu dau terng, vo dita, v6 hat ca phé, ri dudng mia. Ch4t thai lam Dghlep
gom: vé gb, min cua vo cdy, .. (bang 2.4) mdi chi 1a mdét phan nho cia
nhiing chit thai trén dudge dung G qui md cobng nghiép, phan con lai hién
chua duge su dung.

Muyc dich chi y&u ctua cong nghé sinh hoc 14 cai tign cach quan 1y va
st dung mét s& lugng lén cac ché&t thai hiiu co clia néng nghlep, cong
nghlep va d6 thi trén toan cau. X{ Iy cac chit thai d6 sé lam gidm thidu cac
nguén & nhiém, dic biét 1a 6 nhidm nude va bién mot s6 chit thai thanh
nhiing san pham ¢6 ich.
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Xt 1§ nudc thai 6 nhiém c6 thé bing céng nghé sinh hoc, hoic bing
phuong phap siéu loc. Stt dung mét mang x6p cho nude di qua nhung khéng
cho cac chit rdn ho#c cac chit ¢é phan ti 16n di qua. Tuy nhién phuong
phap nay gia thanh dit, hién dude dung ¢ mot s6 linh vde nhu san xuit
nudc ngot (phue vu cho nhiing ngusi dang séng trén bién thidu nudc ngot),
ho#c loai nhitng chat rdn khéng d6c ra khdi nuéde.

Trén thuc t&€ nhiéu san pham phu cta ¢éng nghé thue phdm thudng bi
viit vao nudc thai va gay 6 nhiém méi trudng nghiém trong. Can phai xtit 1y
cac chit thai d6 trude khi thai vao méi trudng la diéu bat bude. Néu cac
chét thai d6 duge tan dung nhu 14 mét nguyén liéu ban dau cho mét cong
nghé nao d6 thi cang c6 ich, va gia thanh san pham cang thap. Xu hudng
thé& gidi hién nay la phai hdp tac trong linh vuc bao vé& mdi trudng, cac qui
dinh vé chét thai, nudc thai sé chit ché hon, nghiém ngit hon, sé ting tién
phat nang hon cho nhiing ai vi pham, ttt d6 c6 khai niém goi chat thai nhu
mot nguyén liéu ¢é “chi phi Am”. Méi chat thai dude danh gia miic dd phu
hgp d61 véi cac qua trinh céng nghé sinh hoe. Chi khi mot chait thai c6 san
véi khél lugng 1é6n va ton tal v6i mét khoang thoi gian kéo dai thi mot
phuong phap st dung pht hgp méi duge xem xét (bang 2.5).

Bang 2.5. Chién luge CNSH st dung chat thai hitu co phii hop.

- Nang cap chat lugng chat thai thuc pham d& bién chung thanh san phdm thich hgp phuc vu
viée st dung clla con ngudi.

- Puta chat thai thuc pham truc ti€p hodc qua xU ty vao lam thic an cho lgn, gia cam, ca
ho&c cac vat nudi khac.

- San xuit biogas (methan) va nhiing san phdm l&n men khac néu chi phi cho viée x( Iy chat
thai lam thifc &n gia stc qué tn kém.

- Nhitng muc dich chon loc khdc nhu ding truc ti€p lam nhién liéu, vat liéu xay dung, v.v...

Hai chat thai ¢6 nhidu duge ting dung dé 1én men 12 ri dudng va nudc
thai cna cong nghé san xudt sia chua, R dudng 14 sdn pham phu cla cong
nghé dudng cé chita khoang 50% dudng khi. Ri dudng duge su dyung réng
rai lAm nguyén lidu 1én men san xuit khang sinh, acid amin, acid httu cg,
nfm men thuong mai dé sin xudt banh mi, va ding tryc tiép dé nudi gia
stic. Nude thai cua edng nghé sita chua, phomat cling duge su dung cho
cong nghé 1én men.

Nhiing chat thai nhu rom ra, ba mia rit sin va ngay cang dugc su
dung nhiéu hon do qua trinh phan huy lignocellulose ngay cang dugc cai
tién (bang 2.6).
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Bang 2.6. Cac xU ly can thiét d8 ca chat c6 thé sir dung 1én men.

Nguyén liéu Cd chat XU ly

Cac nguyén liéu | Mia, ¢l cai dudng, ri dudng,

(fa dus S & 2 o Can pha loa sc khir trt
chira duong nudc ép hoa qua, nudc sita. an pha lodng hogc rung

Ng0 cdc, rau qua, chét thai | Can x{ ly thuy phan bing acid hoic
I6ng tir qué trinh ché bién. enzym, cb thé tach nhimg thanh phan
khong phai tinh bot ra trude.

Cac nguyén liéu
chita tinh bét

LSi ngd, trdu, rom ra, ba mia, | Can lam vun nguyén lidu sau dé thuy
Cac nguyén liéu chat thai @b, dung dich { phan bing hoa hoc hoac enzym, ddi
chita Iignoceﬂulos;e sulphat, chat thai gidy. hdi nhidu n&ng lugng va dat tién.

Cac chat thai til gb gdm gd chat lugng thip, vo cdy, min cua cling tim
duge cach xi Iy thich hgp biang phudng phap céng nghé sinh hoc. Ty 16 16n
nh&t trong toan bd chat thai 1a ti nganh chén nudi (phan, nude tiéu), tiép
dén 1a chat thai trong néng nghiép, céng nghiép thue phim, va cudi cung 1a
ch4t thai gia dinh. Viée sl dung nhiéu loai ch4t thai, dic biét 1a chAt thai
t gia sdc trong ndéng nghiép truyén théng thudng st dung lam phén bén.
Tuy nhién khi chian nudi gia stc phat trién thi viéc gay 6 nhiém méi truong
ciing ngay cang tang.

2.4. Nguyén liéu hoa hoc va hoa dau

Bén canh viéc phat trién san xudt protein don bao (single cell protein,
viét tat 1a SCP) va cac san pham hitu co khac, mét s6 nguyén liéu hoa dau,
ho4 hoc da trd thanh nguyén lidu quan trong cho cong nghé 1én men.
Nhiing nguyén liéu nay ¢6 nhifu vu diém nhu sin c6 véi khai lugng 16n va
¢6 ciing chét lugng & céc dia diém khéc nhau trén th& gidi. Do vay khi tu
nhién hay metan va dau khi duge coi nhu nguyén ligu thé boi ching dé ché
bién. M6i quan tAm chinh vé mit thuong mai 1 cac n-parafin, methanol,
ethanol. Cac chit nay dude sit dung vao muc dich khac nhau cia ¢dng nghé
sinh hoe, dic biét dé san xust SCP sé duge néi kj & phan sau.Trong tuong
lai cac qua trinh ¢dng nghé sinh hoc ngay cang tan dung duge nhing
nguyén ligu c6 thé tai ché trong thién nhién, bdi vi cac chi't thai kém gia tri
hién nay gdy 6 nhiém méi trudng. Bang 2.7 tém tit vé mat ky thuat cdn
luu y khi tiép can véi cac chit thai muén st dung lam nguyén lidu.
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Bang 2.7. Nhimg can nhic vé ky thuat cho viéc st dung chat thai.

Noi dung Pic digm

~ Thap {cellulose)
Su sén ¢b vé mit sinh hoc | - Trung binh {tinh bdt, lactose)
- Cao (ri dudng, dudng hoa qua)

- Chét r&n (phan con tai sau khi xay rac)
. ) - C6 dac (mat mia)

Néng d6 _ R .
- Loang (lactose, dudng trong hoa qua)

- Rat loang (dung dich x Iy trong qua trinh)

- Sach {mat mia, lactose)
Chét lugng - Trung binh {(ram).

- Ban (rac, chat thai gia suc)

- Tap trung (noi dat cac thiét bi 16n)
Vi tri - Tap trung chuyén mon hoa (dau co, dliu, cha 13, cao su, hoa quéi)
- Phan tan {rdm, rimg)

M - Kéo dai (dau co, lactose)
Ua ] r L) - . -~ - 7
- R4t ngan (chat thai clia nganh déng hép rau qua).

- Mt s& cach (rom)

Céch sl dung tugng dudng | - Khdng cé (rac)

- Cach tiéu cuc (nudc thai)
- Cao (M)

- Trung binh {Brazil)

- Thép (Malaysia)

Tiém nang céng nghé cla
dia phuong

2.5 Nguyén lidéu thé va tuong lai cia céng nghé sinh hoc

Chiing ta bit ring su phat trién trong tuogng lai cha cée qua trinh
cong nghé sinh hoc qui mé 16n khéng thé tach rdi viée cung cdp cac nguyén
lidu thé va gia tri cia ching. Tiéu chudn quan trong nhat quyét dinh viée
chon nguyén liéu thd cho mdt qua trinh céng nghé sinh hoc bao gém su sin
¢6, gi4 ca, thanh phan va hinh thec, tinh trang oxy hoi ngudn carbon.
Nguyén liéu duge st dung réng rdi nhat 13 ngd, dudng thé, ri dudng,
methanol.

Tém lai, ngii coc¢ sé 1a nhiing nguyén liéu thoé chinh ngén han va trung
han cho cac qua trinh céng nghé sinh hoc. Hon nita, ngudi ta tin rdng viéce
nay sé khoéng anh va cé gia tri thuong mai nh4t 13 tinh bot, khéng anh
hudng gi dén sy cung cdp luong thuc cho ngudi va vat nudi. Sy khing
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hoang thita ngii ¢6c x4y ra ¢ nhiing ndi ma céng nghé sinh hoc duge tng
dung réng rai. Day la mot vi du chiing minh vé hiéu qua cho sy dau tu
phat trién nganh khoa hoc d4y trién vong nay.

Mac dii ngudt ta chi ¥ nhiéu dén viéc sU dung nhiing chat thai trong
cong nghé sinh hoc. Nhung van ¢dn nhiéu khé khin to 16n cAn vugt qua. Vi
du: chat thai nong nghiép chi ¢6 theo mla va theo ving dia ly, déi khi cac
chdt thai nay con chita ca déc t6. Su tén tai cac chat thai nay sé gy 6
nhifm méi trudng, vi vy van phai tim moi bién phap dé si ly. V& lau dai
cong nghé sinh hoc phai tim cAch st dung cellulose va lignocellulose lam
nhién liéu hay nguyén liéu, tuy ¢6 khé khan vé méat k¢ thuat.

G4 1a nguén cung c&p nhién liu, vat lidu cho xay dung, nguvén liéu
cho céng nghiép gidy. Viéc cung cdp cho nhu cau trén hién dang giam di
nhanh chéng. Nguyén nhéan 1a viéc phé ritng tran lan ¢ nhiéu qude gia. Pha
ritng dan dén sa mac hod va x6i mon d4t. Céng nghé sinh hoc da tao ra
nhiing cdy tréng méi dé pht xanh d8i troc nhu cdy keo 14 tram. Nhiing cay
phét trién nhanh nhu keo 14 tram con hap thu nhidu khi CO, nén con c¢o
tac dung khic phuc hiéu Gng nha kinh. Coéng nghé sinh hoc sé tao ra
nhiing cdy trong bién d8i gen c6 kha niang khang sau bénh, nang suit cao
ch&t lugng vugt trol so vdi giéng cil, vi vay trong tuong lai mét nén néng
nghiép sach, hiéu qua va tién tién sé lam cho nhiéu ngudi mudn trd thanh
“néng dan” hon.
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Ghiong 3

KY THUAT GEN VA CONG NGHE SINH HOC

3.1 Gidi thiéu chung

MSi sinh vat déu giéng td tién & hau hét dic diém. Di truyén 1a su duy
tri cac dic diém qua nhiéu th&€ hé. Don vi di truyén 1a gen, gen 13 mét doan
ADN dam nhiém mdt chiic ndng nhat dinh trong qua trinh truyén théng
tin di truyén, chdng han doc md cho mot chudi polypeptid, mot doan ARN
(tARN, mARN va cac loai ARN khic cé chiic ning diéu chinh) hoéc déng
vai tro diéu khién sy hoat déng clia genom. & mét s6 virus vat chat di
truyén 124 ARN (nhu virus ctim, virus dai, virus HIV,...) thi gen 14 mét doan
ARN thudng doc ma (nhd bd may dich ma caa té bao chil) cho mdt protein
x4c dinh nao dé. Phan 16n gen nim trong nhan t& bao, phdn nhd gap 3 cac
yéu t& di truyén ngoai nhiém sic thé nhu plasmid (plasmid F, plasmid R)
va cac yéu td di truyén di déng (transposon).

Dong théng tin di truyén chay theo mét chiéu tit ADN dén protein qua
trung gian 12 ARN thong tin (mARN). Qua trinh tong hgp ARN trén khuén
ADN goi 1a phién ma (transcription), sau d6 théng tin trén ARN duge si
dung dé tong hdp phén tit protein, qué trinh nay dude goi 1a dich mé
(translation). Mé hinh dong chay théng tin nhu trén dude goi 1a Iy thuyét
trung tém caa sinh hoc phan ti.

Phién ma Dich ma :
ADN < » mARN |~ | Protein

Phién ma ngudc

Ngay nay véi ky thuat thao tac gen cho phép chuyén ddi dé dang vat
chat di truyén khéng chi & ciing loai ma eon thuyc hién & khac loai. Bang k§
thuat dung hgp té& bao, nudi cdy mo t& bao ma néng nghiép da tao ra dudc
nhiéu giéng ciy tréng méi ¢ ning xuit va chit lugng cao hon gidng ban
dau. Bing ky thuat thao tac ADN con goi 1a k¥ thudt tai t6 hgp ADN da
lam cho nhiing nha nghién cftu vé ¢éng nghé sinh hoc ¢6 nhitng thay d6i
manh mé ca trong tu duy 14n trong thuc t& hanh déng. Nhiéu hop chat hiu
¢ mdi, nhiéu phan ti méi do cédng nghé gen tao ra phuc vu cho y hoc that
13 ky diéu tudng nhu “thudng dé“ da ban phat cho loai ngudi d€ eitu chita
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nhiing bénh hiém nghéo nhu cac chat: insulin, interferon, interleukin, v.v...
Cac chét nay sé duge noi ky hon d cac chuong sau.

3.2. Di truyén céng nghiép

Céng nghé sinh hoc déng vai tro trung gian gifta hai bé phan dé la
chon duge xuic tac sinh hoc déc biét cho mdt qua trinh nao dé va tao duge
didu kién t6i vu dé cho xuc tac dé hoat d6ng thu duge hiéu qua té1 da.

Dang xtc tac sinh hoc thuéin tién va hiéu qua nhit trong cac trudng
hgp 12 toan bd ¢o thé vi sinh vat nhu: vi khuan, nAm men, n&m méc. Phan
16n cac vi sinh vat sd dung trong cic qua trinh ¢éng nghé sinh hoc dugc
phan lap ti moi trl,idng thién nhién, thuong chiing cé hoat tinh thap khéng
thé st dung dé sin xuit & qui mé cong nghiép. Vi vy sau khi phan lap mét
vl sinh vat ¢ kha nang tao ra mét hgp chét ¢6 hoat tinh sinh hoc qu1 (cac
chdt khang sinh) cidn phai nghlen citu dé ning cao hiéu suét sinh téng hop
cha vi sinh vat dé dé ¢6 thé san xuat véi muc dich thurcing mai. Cac nha di
truyén hoc sé& phai cong tac véi cae nha cong nghé &€ cung thuc hién muc
dich dé. Nhiém vu c¢ai tao giéng nhim tang hoat tinh ctia nhiing chat chuyén
hoa bac mt va nhiing phan ti 16n (cac enzym) don gian hon 13 cal tao giéng
dé thu nhan cac hop chat chuyén hoé thi cdp nhu cac chat khang sinh.

Trong di truyén céng nghiép co sd dé lam thay dai genom cua vi sinh
vat thuong ding cac tdc nhdn dot bién nhu: tia UV, X, cac hoa chit gay dot
bién. Cac phuong phap thong thudng dé c¢é thé lam mat di cac dac diém
khéng mong muén cua vi sinh vat, déng thoi xuét hién nhiing dac diém mdi
ma ta mong mudn. Chon 14y nhiing cé thé thich hop va bat dau moét chudng
trinh sang loc dé thu duge nhiing chiing phuc vu cho san xuat. Cac chung
gidng dé san xuit ho#c nghién ciu thudng duge bao quan & nhling diéu
kién dic biét dé khéng bi thoai hoa nhu: trong nito 16ng, lanh sau, v.v..

Nhitng nam gan day di truyén céng nghiép da st dung phudng phap
mdéi cha di truyén hoc phan tit dé chon giéng. D6 1a cac thao tac ADN, ky
thuat dung hop t&€ bao, nhd nhiing kj thuat dé ma nhiing ngudi lam viée
trong linh vye nay duge goi 1a nhiing nha khoa hoc ¢6 bd 6c mang tinh “ao
thuat”.

3.3. Protoplast va ky thuat dung hgp té bao

T& bao vi sinh vat dude bao boc b??mg mét 16p vé kha bén viing. Dé
thuc hién qua trinh dung hgp t&€ bao, cAn phai bée 1dp vé dé di bing enzym
thich hop dé thu 18y t& bao tran (protoplast) Sau dé cho céc t& bao dd béc
vé ti€p x1c véi nhau trong mét méi trudng dic biét, vat chat di truyen cua
hai c4 thé ciing loai hodc khac loai sé& trao d8i véi nhau (tai té ho’p duge
thye hién). Con lai tao thanh sé& biéu hién nhiing tinh trang cia ca bd va
me. Chon ra nhiing c4 thé ma ta mong mudn dé nghién ctu tiép. K§ thuat
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dung hop t& bao duge thyc hién ca véi vi sinh vat, t€ bao dong vat va thue
vat. Mot trong nhiing thanh tuu 1én cia ky thuit dung hop té bao 14 san
xudt thanh céng khang thé don dong (monoclonal antibodies).

Theo thuyét chon dong (clon) cha Burnett thi méi lympho bao chi c6
kha nang nhan dang mdt khang nguyén va chi tao thanh mot dong khang
thé dac hiéu chéng lai khang nguyén d6. Tuy nhién hiu nhu cac khang
nguyén déu c6 nhiéu nhém quyét dinh (khang nguyén da gia) nén sé tao
thanh moét phie hgp khang thé. Mudn nhan biét chi mot loai khang thé
trong phitc hgp &y cAn phai tach ra dang tinh khiét, diy la mot viéc lam
khé khan. Nam 1975 Milstein va Kohler dd dua ra ky thuat san xuit
khang thé don dong ngodi c¢o thé dya trén nguyén tdc lai t& bao u tuy
(myeloma) véi t&€ bao lympho B &3 hoat hoa (hinh 3.1).

GIAIDOAN 1

Té bao u tuy O ' O
¢ bao u tuy \

» Tébao Lympho B
Dung hop (san xual khang theé)

e (Fusion)

T

GIATDOAN?2 Céc té& bao lai

- ; Moi trudng phan lap
dé chon riéng cdc t& bao lai

GIAI DOAN 3

N

Khdng thé don dong
Hinh 3.1. S¢ d6 san xuat khang thé don dong.

Uu diém cua t€ bao u tuy 14 kha nang phan chia rat nhanh, nhung khéng
tao thanh khang thé. Nguge lai t& bao lympho B ¢6 kha nang san xult khang
thé nhung khéng c6 kha ning phan chia vi chiing 14 céc t& bao tan cung cua sy
biét hod. Do d6 khéng nuéi invitro duge. Mat khac ho chon trong s6 té bao ung
thu tay loai t&€ bio dic biét chi c6 thé téng hgp ADN véi cac acid amin don gian
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la: glutamin va urenucleosid monophosphat, méi trudng nudi cac t& bao nay chi
gébm: hypoxanthin - aminopterin - thimidin (méi truéng HAT). T& bao u tuy
khéng c6 enzym hypoxanthin phosphoribotransferase (HPRT) nén khong dong
hoa duge hypoxanthin dé nhan guanin tham gia vao téng hdp ADN, do d6
chiing khong thé sinh san. Vi vay, chi ¢6 t& bao lai nhd ¢6 gen HPRT tu t&
bio lympho méi cé thé téng hop duge ADN va do dé méi tiép tuc phén chia
trong méi truosng HAT.

T& bao lai mang uu diém cta hai loai t&€ bao trén nén ching vita phan
chia nhanh, lai vita ¢ kha nang tong hdp khang thé. Néu tién hanh pha
loang lién tuc trong céac giéng cua phién nhua sao cho méi giéng chi chia
mét t& bao. Tit mot t& bao don sé& chi san xuit mdt ddng khang thé thuin
khiét. Do vay khang thé don dong la khang thé do mét dong t&€ bao lympho
B sinh ra dé chéng lai mét quyét dinh khang nguyén.

Viée phat minh ra k¥ thudt san xudt khang thé don dong dude danh
gid 1a thanh tyu 1én, tao ra mét cudec cach mang trong mién dich hoe. Tac
gia cua ¢béng trinh nay da dugc nhan giai thudng Nobel nim 1984,

K§ thuat khang thé don dong d¢a nhanh chéng duge ap dung rong rai
va thay thé dan cho mét s& phuong phap mién dich va huyét thanh théng
thuong. Dung ky thuat khang thé don dong dé:

— Phat hién mét khang nguyén chua biét trén bé mit té bao.

— Xac dinh néng db hormon trong méau dé danh gia chic nang ndi tiét.
- Xac dinh mdt s8 protein ¢6 ¥ nghia trong chin doan ung thu.

— Dung trong dinh loai vi sinh vit.

— Xac dinh cac thude cAm st dung ¢6 trong méau (kiém tra doping).

— Ue ché& phan Gng thai loai khi ghép ¢d quan (tao khang thé don dong
chéng lai khang nguyén dic hiéu cia lympho T).

Phéat minh ra k§ thuat san xust khang thé don dong 1a mét vi du dién
hinh ctiia mét nghién ciu co ban. Song két qua cua né da nhanh chéng dude
tng dung vao san xuit phuc vu nhu ciu bao vé siic khoé cong dong va mét s6
linh vuc khéc. Doanh s6 ctia san phdm nay d3 dat vai ty USD vao nam 2000.

3.4. Ky thuat gen (gentic engineering)

Thuat nglt ky thuat gen hay k§ thuat di truyén da dude st dung phd
bién. Tuy nhién con c¢6 mot s6 thuat ngit khae ciing dung dé chi khai niém
nay nhu: thao tac gen (gen manipulation), tach dong gen (gen cloning), ky
thuét tai t& hgp ADN (recombinant ADN technology), v.v...

Mic du c¢6 nhiéu k§ thuat da dang va phtc tap duge st dung, nhung
cac nguyén 1y cd ban cta kj thuat di truyén lai kha don gian. Co s cla
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cong nghé nay la théng tin di truyén dude ma hoa trong ADN, ton tai &
dang cac gen. Théng tin nay cé thé stta ddi theo nhiéu cach khac nhau dé
dat duge muyc tidu nhit dinh cta ngudi nghién edu khoa hoc ¢ ban va khoa
hoc dng dung. Nghién citu tng dung ky thuat gen dé tao ra nhiing san
phidm sinh hoc vé cuing qui gia nhu insulin, hormon sinh trudng ngudi,
interferon, interleukin, v.v... K§ thuat gen d4 tao ra nhiéu san pham
thuong mai va su phat trién duong nhu khéng ¢6 gisi han.

Cd s6 cua ky thuat gen 1a tach, tinh khiét nhiing gen déc biét, sau 46
thye hién viéc chuyén cac gen dé vao nhung d6i tugng ma ta dinh chon dé
tai t6 hop tao ra nhiing ci thé mdi c6 thé san xudt ra nhiing san phdm ma
ta mong muén cho muc dich nao dé.

3.4.1. Hé théng chuyén gen

Chuyén gen 1a ky thuit co ban nhat cha sinh hoc phan ti. Dé thuc
hién viée chuyén gen trudec tién cin phai tach 14y cic gen dic biét dudi
dang tinh khiét. V& mit 1y thuyét c6 thé tach riéng cac doan ADN chi chita
mot gen bing enzym cit giéi han (restrictase). Trén thuc t&€ thiy rang ngay
ca nhu t€ bao E. coli gen tiéu bidu ndm ngoai genom ciing ¢6 kich thude ti
1-2 kilobas (kb), toan bd bd gen cta né 1a 4.700 kb. Trung binh mdt gen caa
E. coli chiém khoang 0,05% trén toan b ADN cua né.

O ngudi trung binh méi gen lai khong 16n hon nhiéu so véi mét gen @
E.coli, nhung genom thi 1000 lan 16n hon. ADN cta Bacteriophage lambda
chi ¢6 50 kb. Con ADN cua mdt vai plasmid khoang 5 kb. Cac don vi di
truyén chiia gen don trung binh chiém khoang 2-40% cua ADN.

Chién luge co ban clia chuyén gen 14 mudn chuyén mot gen hozc mot
phiic hgp gen vao mét vt chd nao d6 ¢6 thé tiép nhan né dé tao ra mét ca
thé méi ¢6 nhitng dic diém wu viét ma ta mong mudn. Rat may 1a su hiéu
biét clia ching ta vé cAu tric ADN ciing nhu vé ky thuit enzym cho phép
¢6 thé cit dit phan ti ADN ra ting doan ¢6 kich thude mong mudn invitro
va thue hién qua trinh tai t6 hgp invitro. Enzym cat giéi han, ADN ligase
va ADN synthease 14 nhiing chat khéng thé thidu dé thuce hién viée tai td
hgp invitro.

-~ ) - - - . . - #
Cong viée chuyén gen cé thé chia ra cdac budce saw:

— Cb lap va cat doan ADN ngudn cta toan bd ADN genom ctia mdt co
thé nao d6 ma ta quan tadm; téng hop ADN tit ARN khuén bing qua
trinh sao chép ngude, hodc ciing ¢6 thé téng hgp ADN tit cac
nucleotid invitro. Néu ngudn ADN 1a ADN genom ta cé thé cit
thanh timg doan bdng enzym, réi 14y cac doan d6 cho vao hén hap
phan ting.
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— Gén cac doan ADN vao vector cloning bing ADN ligase, hoac mot
86 cac don vi di truyén cé thé sao chép doc lap, st dung ban sao 1a
cac vector cloning da biét.

- Hgp nhét vao vat chd: Phan td ADN tai t6 hdp duge chuin bi
invitro duge dua vao vat chli. Vat chii 1a mét t& bao vi khudn da bi
nhiém phage, sy gn két ADN vao vat chi thudng tao ra mot han
hgp clon. Mot vai t& bao ¢6 chda gen ma ta mong mubdn, mot sd té
bao khac lai chia ADN con gén ca cac vector. Vi viy can tiép tuc
chon loc dé tach riéng duge nhiing ca thé tai t6 hgp c6 chia gen ma
ta mong mudn.

3.4.2. Plasmid Ia nhimg vector chuyén gen

Plasmid ¢6 nhi€u dic diém thuan lgi nhu nhiing vector chuyén gen.
Chiing 1a nhing phéan ti ADN mach vong, kich thuée twong déi nho so véi
nhiém sic thé cta t& bao chii va dé& chiét xuit bing cic hod chat dic biét.
Plasmid t6n tai chli yéu & ngoai nhiém sdc thé. Plasmid néi chung khéng
can cho qua trinh sinh trudng va phén chia t& bao. Song ching lai ¢6 thé
truyén céc tinh trang khac nhu tinh chéng chiu cao d8i véi mdi truong
xung quanh, dic biét nguy hiém la truyén tinh dé khang d6i véi chat
khang sinh cho vi sinh vat chi. Cic gen bén viing véi khang sinh do ADN
plasmid ma hoa thuong dude si dung dé thiét ké cac vector dang cho ky
thuat di truyén vi ching cung cdp mot phuong tién thuan lgi dé lua chon
cAc t& bao ¢6 mang plasmid (giéng nhu t& bao duge danh daw).

Céac plasmid chia thanh hai nhém: tiép hgp va khéng tiép hop. Cac
plasmid ti€p hgp c¢6 thé tu truyén tit vi khudn nay sang vi khuin khac
bang con dudng tiép hgp. Cac plasmid khong tiép hgp thi khéng tu truyén
di duge. Trong k¥ thuat di truyén, cac plasmld gap trong ty nhién khong
thé sit dung ngay dé lam vector dude, ma cin phai stta d6i (gia cong) lai dé
tao ra cAc vector cé dic didm mong mudn. PE dit tén plasmld thudng dung
chit p dé chi plasmid va ti€p theo d6 thudng 14 tén clia ngudi da phén lap
ho#c thiét ké plasmid. Ngoai ra cdn dung céc chil 6 dé phan loai cac ching

cu thé. M6t trong nhiing plasmid duge st dung rong rai la pBR322, né dudc
thiét ké boi Francisco Bohvar va cdng sy. Plasmid pBR322 c¢é tat ca cac dac
tinh cua mét vector can thiét nhu: trong lugng phan ti thép, cd cac gen
khang khang sinh, c¢6 diém khdi ddu sao chép va c6 mét s6 diém cit riéng
biét bdi cac enzym cit gidi han ¢hinh 3.2).
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EcoRI

Hinh 3.2. Cau truc cla plasmid pBR322.

Sy ¢6 mét cia hai gen khang khang sinh (Ap® va Tc”) cho phép lua
chon cac t€ bao ¢6 mang plasmid, vi cic t& bao d6 s& khang véi cd ampicilin
va tetracyclin. Mgt wu viét niia 1a cie diém cit gidi han duy nhat ndm trén
cac gen khang khang sinh cho phép lya chon duge cac doan ADN tach
dong, va dugc goi 1a bit hoat do xen doan (insertional inactivation). Khi ¢c6
doan ADN xen vao lam gidn doan ma hoa ctia gen khang khang sinh din
dén viée lam thay d8i kiéu hinh cia t& bao mang ADN tai td hop vi vay
tach riéng cac ca thé mang gen tai t3 hop mdt cach d& dang.

Vector plasmid pBR322 duge st dung réng rai trong nhiéu tng dung
dé tach dong gen. Ngoai pBR322 ra ngudi ta cling thiét k& mat loat cac
vector khac ¢6 nhitng dic diém riéng biét dé phu hop cho nhitng thi nghiém
tach dong khac nhau nhu pUC18, pAT153.

3.4.3. Bacteriophages nhtrnhimg vector chuyén gen

Cac vector dya trén co s6 phage vé nhiéu phuong dién dic hidu hdn
chc vector plasmid. Ching ciing thic hién chiic ning chuyén gen nhung
ADN cua phage 16n hon ADN cta plasmid nhiéu nén viéc thao tac va tai
nap dugc mét khéi lugng gen 16n hon. C6 hai loai phage (2 va M13) dugc
nghién ciu k§ va hoan thién dé phuc vu cho muyc dich tach dong (hinh 3.3).

V& céu trtc cia phage thi kha don gian. Phage chi gém mét vo 1a
protein goi 1a capsid va 161 mang vat chat di truyén c6 thé 13 ADN mach don,
mach kép hodc ARN. Thudng thdy cic ADN mach kép (dsADN: double
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straded ADN). C4u tric cua phage don gian nhu vay nén chung dugc si
dung réng rai nhu cac mé6 hinh dé nghién citu sy biéu hién cua gen.

Cac phage c6 thé phan thanh phage d@c {(virulent) va phage 6n hoa
(temperate), tuy thudc vao chu trinh so'ng cua chung. Khi phage xAm nhap
vao trong mot t& bao vi khuén, né ¢6 thé nhéan 1én thanh nhidu hat phage
va giét chét té bao dd, do 1a chu trinh sinh tan (Iytic), hodc phage ¢ thé
nhap vao nhiém sic thé chia t& bao chit va & lai d6 ma khéng giét chét té
bao chu. Hién tugng dé goi 1a chu trinh tiém tan (lysogenic). Phage ddc 1a
phage chi ¢6 chu trinh sinh tan. Phage 6n hoa la phage cé chu trinh tiém
tan, tuy nhién chiing cting ¢6 thé trd thanh phage ddc trong nhiing diéu
kién thich hgp.

3.4.4. Cdc vector dua trén co'so phage 1

Viéc st dung phage A lam vector téch dong can luu ¥ rang khéng phai
toan b hé gen cua phage A déu can thlet cho phage hoat ddng chiic nang. Co
thé loai bd di nhing doan gen khong can thiét ctia phage A va dua vao dé
nhiing gen ngoal lai cAn thlet cho qua trinh sau nay. That may man la viung
trung tAm cila hé gen A nim gida cac v1 tri 20 va 35 ctia ban d6 gen la mét
doan 16n ¢6 thé bd qua dude ma khong cin ¢6 sy sap xep lai invitro mot cach
phtic tap d61 véi hé gen. Ving trung tdm nay chi yéu kiém soat cac tinh chat
tiém tan clia phage, viing nay cé thé cit bé hoan toan ma khong anh hudng gi
dén chu trinh sinh tan. Mgt trong nhitng diém yéu 16n nhat ciia vector phage
X 1a capsid chi ¢6 thé boc géi mot s6 lu’dng ADN nhat dinh trong qué trinh lap
rap phage, do d6 né gldl han kich thuée cha cdc ADN ngoai lai can tach dong.
Dé khic phuc nhugde diém nay ngudi ta da thidt k& sao cho cac vector ¢6 thé
ti€p nhén cic doan ADN c6 chifu dai t6i da tuy ting trusng hop cu thé. D6 1a
cac vector xen doan va vector thay thé (hinh 3.3).

RS Max
\

(a,) l
(a)
{n,) [

1 —1 =

RS RS
{b

y Y
| V7777 |
(b

) |

-

Hinh 3.3. Cac vector phage xen doan va vector phage thay thé.
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(a,) Vector xen doan trén phan a,; cac vector dé c6 mét diém gidi han
(RS). Dé tao ra n6, mdt ADN tai t6 hop dude xen vao diém nay. Kich thude
cua doan tach dong dude xac dinh bang dé khac biét giia kich thude vector
va kich thuéc cuc dai cua doan duge gbi vao (max). Poan ADN béi dam (a,).

(a,) Mot vector thay thé néu trén phan (b,). Cac vector nay c¢6 hai diém
giéi han (RS) duge bdi dam goi 13 doan stuffer. Nhu vay mét phin gen cua
phage dugc thay thé trong qué trinh tach dong vao diém nay (b,). RS rang
cach lam nay cho phép dua duge nhitng doan gen 16n hon so vdi cac vector
xen doan.

O 10 20 30 40 50 kb
[ T | [ [ Al
K+
: *gt 10
A
LA 327 FeoRI RA 10.6
facZ
ki’s‘ Charon 16A
A
LA 199 FeoRT RA 21.9

Hinh 3.4. Cac vector phage i xen doan A gt 10 va Charon 16A.

Cac viing béi dam 1a cac gen cl va lacZ lan lugt trong cac vector A gt
10 va Charon 16 A. Bén trong cic gen nay cé diém Eco RI dung dé tach
dong. Chiéu dai cac nhanh trai va nhanh phai (LA va RA duge do bang kb).
Kich thudc hé gen A trén thang do c6 dé dai 50 kb. Cac vector xen doan cé
mdt diém nhan biét duy nhat cho mot hodc mét s6 enzym gidi han. Nhg dé
ma cAc doan ADN duge xen vao hé gen phage ». Phage & gt 10 va Charon
16 1a nhiing vi du vé vector xen doan (hinh 3.4).
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LA 19.9

Polystuffer

1"]*% gulaRM Charon 40
LA19.2 NiCs Tics RA 96

Hinh 3.5. Cac vector phage X thay thé EMBL, va Charon 40

Méi vector ¢6 mét diém EeoRI duy nhat ma ADN ¢6 thé xen vio duge.
Trong A gt10 (43,3kb), né tao ra hai nhanh trai va phai véi chidu dai tudng
Ung 32,7 va 10,6 kb, v&€ mit 1y thuyét né c6 thé ti€p nhan cic doan xen
ADN cé chiéu dai téi 7,6 kb. Trong Charon 16A (41,8kb), cic nhanh duge
sinh ra bdi EcoRI ¢6 chiéu dai 19,9 kb (nhanh trai) va 21,9kb (nhanh phai),
'va cac doan ¢b chiu dai khoang 9kb c¢6 thé duge tach dong. Piém EcoRI
trong Charon 16A nam trong gen X galactosidase (lacZ), gen nay giap cho
viée phat hién cac thé tai t6 hgp bing cach st dung X- gal.

Cac vector xen doan cung cidp mét pham vi gidi han dé tach dong cac
doan ADN lén, vi vay céc vector thay thé& duge hoan thién véi vung trung
tdm bi loai bé va duge thay bing cac doan ADN xen doan

Doan stuffer trong EMBL, dai 13,2 kb, va duge chin hai d¢du bing cac
polylinker dao ngude c¢6 chiia cac diém cét EcoRI (E), Bam HI (B) va Sall
(S). Trong Charon 40 polystuffer bao gdm céc doan l4p ngén 6 thé bi cit
bdi Nael. Diém da tach dong (MCS) trong Charon 40 mang nhiéu diém 161
han hon trong EMBL,.

3.4.5 Cdc vector dua trén co sé phage M13

Phage M13 dung trong ky thuat di truyén c6 hai dic diém can luu y.
D6 1a dang sao chép RF rat gidhg véi plasmid, vi vay cé thé ap dung ky
thuat tach chiét va thao tac giéng nhu déi véi plasmid. Dic diém tht hai
ciia phage M13 14 ADN sgi don sinh ra trong qua trinh nhidm rat da dang
xac dinh trinh tu bing phudng phap dung dideoxynucleotid. Chi riéng wtu
diém nay da khién cho M13 trd thanh mét vector c6 tiém ning hét sic hap
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dan. Khéc véi phage A M13 khéng mang cac gen khéng quan trong. Hé gen
gébm 6407 cip base clia né déu rit quan trong, trong dé c¢6 507 cdp base
nam § ving giiia cic gen. Vang nay duge st dung dé thiét ké mot loat cae
vector M13mp bang cach xen mot doan polyliker/lac zi-peptid vao dé (hinh
3.6). Nho dac diém nay ma c6 thé st dung hé thong sang loc X-gal dé phat
hién cac thé tai t5 hop.

REFP

M 13 mpl8

7.25 kb

Hinh 3.6. Sc dd vector phage M13 mp18.

3.5. Phuong phap dua ADN vao té bao chu

Cong viéc thiét k& cac vector ¢é xen cac doan ADN cdn thidt dé tao ra
cAc phan tl¥ tai t6 hop duge thuc hién invitro. Bude ti€p theo la phai dua
duge ADN tai t8 hop d6 vao trong t&€ bao chi dé nhén lén. Hidu qua caa
cdng doan nay 1a yéu t6 quyét dinh théng lgi cha mdt thi nghiém tach dong.
Céac phuong phap hién nay dang tién hanh phu thudc vao kiéu loai clia hé
thong gitta vat chii va vector ¢é thé néu ra day mét vai phuong phap.

3.5.1 Bién nap va tadi nap (18y nhiém)

K§ thuat bién nap va tai nap 1 nhiing phuong phap don gidn nhat dé
dua ADN tai té hgp vao trong cac t& bao. Trong trudng hop t& bao chi 1a E.
coli thi bién nap ¢6 nghia la dua ADN plasmid vao trong t& bao, con tai nap
1a dua ADN phage vao trong cac té bao. Bién nap con duge st dung véi
nghia roéng hon, cu thé 1a dua bat ky ADN n#o vao bat ky t& bao nao.

Hién tugng bién nap & vi khuén da duge F. Griffith mé t4 vao nam
1928 trong thi nghiém ndi tiéng cta dng goi 1a "nguyén 1y bién nap”. Tuy
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nhién khéng phai tat ca cac vi khudn déu c6 the duge bién nap mét chch dé
dang. Dé cho sy bién nap 6 E.coli cac t& bao can tré nén kha bién. Dé dat
dugec muc dich nay can phai cho thém vao dung dich vi khudn mét lerng
calci chlorid va ha nhiét d6 dé dung dich déng thanh bang, khi dé té& bao trd
nén kha bién theo mot co ché nao dé ma téi nay van chua giai thich duge.
Qua trinh bién nap céc te bao kha bién duge thuc hién bang cach tron ADN
plasmid v01 cac t&€ bao, rol U trong da 20-30 phiit, sau dé tao mot séc nhidt
ngan (2 phat/42°C), bing cach lam nhu vay ADN sé chui vao té bao. Céc t&
bao bién nap sau d6 dude 1 vao mdbi trerng canh thang va gitt ¢ nhiét &6
37°C / 60-90 phut dé lam cho cée plasmid én dinh va bidu hién cée tinh
trang cta ching ra kiéu hinh, sau d6 cic t& bao bién nap duge nubl trén
mdi trudng chon loc dé tach riéng cac t&€ bao ¢6 mang plasmid &4 tai t& hgp.

Qua trinh bién nap chi ¢6 mot s6 té bao kha bién duge bién nap déy la
nhuge diém cg ban ctia su bién nap. Tuy nhién phudng phap bién nap van
duge dng dung trong ky thuat di truyén vi né kha don gian va dé thuc hién.
Thuc nghiém cho thay khi dua 1 meg ADN vao thi nghiém cé thé thu duge
10°-107 t& bao bién nap.

Tai nap la qua trinh tuong tu véi bién nap, 6 day chi khac 14 ADN
plasmid duge thay thé& bang ADN cua phage. Qua trinh nay cling khong
dién ra 100% vl cac té bao. Trén thuc t& thu’dng thay bang phuong phap
g61 ADN cua phage in vitro réi méi dua vao té bao E.coli.

3.5.2. Phuong phdp goi ADN cua phage in vitro

~ Trong qua trinh sinh tan caa phage &, ADN ctia phage dugec sao chép
dé tao thanh chudéi kham (concatemere). D6 1a phan tit ADN rat dai bao
gdm nhiéu ban sao cia hé gen & duge néi lién véi nhau bdi cac diém cos:

+

A
(a) ----f : % : : : bomen
o8 CON cOS cos cas Cos cos
Ao
A A
cos cos

Khi cac hat phage duge lip rap thi ADN dudge géi trong céc capsid, qua
trinh nay bao gém viéc cat ADN tai cac diém cos bing endonuclease do phage
md hoa. Céac hat phage trudng thanh sau khi lap rap xong thi duge phéng
thich ra khéi t& bao dong thdi t& bao bi tan ra. Cac hat phage lai tiép tuc lay
nhiém sang t&€ bao khac. Qua trinh nay thuong xdy ra in vivo duéi su chi huy
clia cac gen phage. Tuy nhién ciing ¢6 thé thyc hién trong éng nghiém.

Phén tit ADN dang chudi kham dugc tao thanh tit ADN cua phage 2.
Cac hé gen riéng biét dude ndi v6i nhau tai cac diém cos. CAc hé gen tai té
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hop (. rec ) duge boc géi in vitro thanh tidu phan phage hoan chinh. Dé tao
duge hat phage hoan chinh in vitro cin cac thanh phan ctia capsid phage
endonuclease va ADN ngoai lai. Trén thuc t& st dung hai noi vi khudn dé
tao ra dich tan goi la dich chiét boc géi (packaging extract). Méi noi mang
dot bién vé mdt chlic nang trong qua trinh phat sinh hinh thai cia phage.
Khi tron dich chiét véi ADN t4i t8 hgp dang chudi kham trong nhiing diéu
kién thich hop v6i ddy dd cac thanh phén thi cac hat phage sé dude tao ra.
Céc hat phage nay sau dé cé thé si dung dé giy nhiém cho cac t& bao E.coli
va tao ra cAc v8t tan. Qué trinh tao tiéu phéan phage in vitro (hinh 3.7).

Poan ADN phu

7N

R L

-
Picém cit # Cat riéng bang
l restrictase

7N

R L
[ »

1 Gén vao ADN

ngoai lai
R L
* PSSV L]
l ADN Iai
‘Sl Goi viso phage
R .

Phage lay nhiém

Hinh 3.7. ADN phage va su boc gbi
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3.5.3 Cdc phuong phap truyén ADN khéc

Cac phuong phap dung dé dua ADN vao cac t& bao vi khuin thuong
khé ap dung cho cac loai té€ bao khac nhu té bao thuc vat va déng vat. Vi vd
t€& bao thuyc vat rit ciing ngin can khong cho ADN chui vao. Tuy nhién ngudi
ta c6 thé khic phuc bing cach tao ra cac t& bao tran (protoplats), sau d6 céc
t€ bao trin c6 thé thuc hién bién nap bang cac kj thuat nhu khoan cac 15
bang dién. Dung xung dién dé tao ra cac 15 trén mang t& bao. Chinh céc 16
nay 1a noi dé ADN chui qua vao trong t& bao. Sau d6 cac t& bao tran dudgc tai
sinh (tao vo mdi). Ngoai iing dung nay cac t& bao tran con dugc tng dung dé
tao ra cac t€ bao lai thyc vat bang ky thuat dung hop véi nhau.

Ciing c6 thé dung phuong phap vi tiém dé dua ADN vao bén trong cac
t€ bao khac. Ky thuat nay da dugc st dung thanh cong d6i véi ca t& bao
dong vat va thuyc vat (hinh 3.8).

Pipet p.lpf:nl
dung dé git vi tiém

~t——

Gen chuyén

Té& bao tning

Hinh 3.8. Bién nap ADN b&ng phuong phap vi tiém.

Ky thuat nay can phai c6 mdt may vi thao tac cing mét kinh hién vi
va doi hoi ¢6 k¥ nang thuc hanh siéu tinh vi.

Mot phuong phéap hién dai khac nita dé€ dua ADN vao t& bao la ky
thuat dung sing ban gen (hinh 3.9).
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Ngoi né va
thuoc siing

Pan Ion —

Vi dan

i > Cic van

Tam chan—

< Dia petri voi
cac té bao dich

Hinh 3.9. Bién nap ADN bang sting ban gen

Dung ADN dé boc cac hat Vonfam cuc nhé goi 1a vi dan, vi dan chuyén
dong véi van tée cyc 16n do sting ban tao dude 4p suit cao trong nong sung.
Trén duong di cua dan c6 mot tAm chén, trén mang chin d6 c¢6 cac khe dé
dan gen c6 thé chui qua va dAm xuyén vao t& bao, va trong mot s6 truong
hgp bién nap da thuyc hién thanh céng.
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Ghuong 4

KY THUAT LEN MEN

4.1 Gidi thiéu téng quat

Tu xa xua loal ngudi da biét n&u rugu dé ubng, biét lam tuong, mudi
dua, biét 0 chua cac thyc phdm dé giii duge 1au dai, v.v... Cac qua trinh dé
duge goi la 1én men (bang 4.1).

Bang 4.1. Cac san pham l&én men phan theo linh vuc cong nghiép.

Linh vuc céng nghiép Hoat chit

Hiw ca

(tn Iuong 16n) Ethanol, aceton, buthanol

Hoé hoc . . ;
Acid hitu cg (citric, itaconic), enzym
Hiru ca

(S6 Iuang it ) Cac chat dung ¢ho my pham

Cac polymer (cac polysaccharid)

Cac chat khang sinh, vitamin
Dugc pham Céac kit chdn doan (enzym, khang thé don dong)

Cac enzym (fc ché&, cac steroid, cac vaccin

Nang lugng Ethanol! {gasohol}, methan {biogas)

Cac san pham tu sita (phomat, sifa chua, ...)

Do udng (cac loai rugu, tra, ca phé). Men lam nd banh mi.
Céc chat phu gia cho thuc phdm {chit chéng oxy hoa, chat
mau, chat bao quan) -

Thyc phdm Céc thyc phdm dac biét (dau tuong 1&n men, cac loai nudc
' x6t dé trén). Cac acid amin, vitamin.

Cac san phdm tir tinh hot
Glucose va siro fructose ndng dd cao

Cac pectin, cac protein bién ddi chitc ning

Protein dan bao, cac vaccin cho dong vat
U thifc &n cho gia stc, & phan bén

Néng nghiép Vi sinh vat trir sau hai, ¢on trung
Rhizobium va cac vi khuan ¢é dinh nita

Lé&n men mé va t€ bao dé nhan giéng cay tréng, ...
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Chi khi céng nghé 18n men chim san xudt penicilin ra doi (1947) thi
cong nghé 1én men méi thuc sy phat trién va trd thanh mét nganh khoa
hoc thuc sy - nganh cong nghé lén men.

Cac qua trinh 1én men truyén théng chd yéu san xuit cic thuc pham
va do ubng, hién tai vln con nguyén gia tei thuong mai. Song hién nay céc
qué trinh d6 da duge san xuit trén qui mé cong nghiép véi cac thiét bi hién
dai va tu dong hoa, nén gia thanh san pham ha di rat nhidu. C6 thé goi cac
qua trinh 1én men d6 bang cac tén sau:

o Céc chat chuyén ho4d bac mét nhu: acid acetic, acid lactic, glycerol,
alcol buthylie, acid amin, vitamin va polysaccharid;

o Céac chit chuyén ho4 bac hai, 1a nhiing chét it déng vai trd trong
chuyén hoa va tao ra san pham. N6 phu thudc nhidu vao thanh phan
méi trudng lén men ching. Vi du nhu sy hinh thanh cac chat khang
sinh (penicilin, streptomyecin), kich t& sinh trudng cay (giberellin),...

o (Cac enzym su dung trong céng nghiép gdm enzym ngoai bao (amylase,
pectinase protease), cAc enzym ndi bao (invertase, asparaginase,
endonuclease, v.v...).

Cac qua trinh 1&n men d€ san xu#t ra cac san phim néu trén hién nay
né van la nhitng doi héi thiét y&u clia xa hoi hién dai. Bén canh nhiing san
phdm dé k¥ thuat sinh hoc ciing tao ra nhing san phidm méi rit quan
trong tit t& bao thuc vat va déng vat. Nudi cdy t& bao thuc vat nhim muc
dich tao ra cac san pham chuyén hoa bac hai (cac tinh diu, cac chat gia vi,
cac duge lidu). Nuéi cdy t& bao doéng vat dé ché tao vaccin. Ky thuat lén
men con tao ra cic protein ¢é hoat tinh nhu interferon, interleukin, v.v...

Mbt s6 san phdm do céng nghé sinh hoc tao ra, bdng phuong phap hoa
hoc khéng thé san xu#t duge (bang 4.2). C6 nhitng sdn phAm néu vi sinh
vat sinh téng hop thi chi can thyc hién & nhiét d6 binh thudng. Song néu
thyc hién bing phuong phap hoa hoc doi héi phai ¢6 ap suét dén hang tram
kg/em?.

Mot dic diém nita cia k§ thuat 16n men 14 cAe san pham khac nhau
do vi sinh v4t tao ra déu duge thuyc hién trong cting mét thiét bi goi 1a binh
1én men (fermentor). Mdi vi sinh vat tao ra mét san phdm nao dé duge nudi
dudng ¢ diéu kién té1 uu (nhiét da, pH, thanh phin méi trudng, v.v...) dé
chiing tao ra hoat chit ta mong muén.
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Bang 4.2. Uu nhuge diém cla phuong phap sinh téng hop
{so véi phuong phap hoa hoc)

- Céac phan t{f phic tap nhu protein, khang sinh khong thé tdng hap bang
hoa hoc,

- Bi&n ddi sinh hoc cho nang suét cac han
Uu didm ~ Sinh téng hgp thuc hién & nhiét d6 thap

- pH gan trung tinh.

- Xuc tac phén Ung co nhiéu dac diém hon.
- *San phdm thu dudc khéng cé déng phan.

- Sinh t8ng hop dé bi nhiém trung.

— Céc san pham mong mudn thudng 13n trong phitc hdp, can phai tach rigng.
Nhuge diém | - Can x{ ly mot thé tich méi trudng I6n.

- Qua trinh I8n men c¢an thdi gian lau hdn so vdi bién d6i hoa hoc.

4.2 Cac giai doan phat trién cta vi sinh vat
Qua trinh sinh trudng cua vi sinh vat dién ra theo cac giai doan khac

nhau duge goi 13 cac pha phat trién, bao gdm pha tiém phat, pha logarit,
pha can bang va pha suy vong (hinh 4.1).

1. Pha tiém phat
2. Pha nhan lén cham
3-4. Pha logarit

J—
5. Pha can bang / \

8, Pha suy vong. /
1 2 3 4 5 6

L]

Logarit sinh khoi

B
:

Thai gian

Hinh 4.1. Dic didm phat trién cha vi sinh vat trong 1&én men chu ky.

Khi nghién ciu qua trinh sinh trudng cia vi sinh vat trong binh 1én
men, ngudi ta chd § trudc hét dé&n cac qué trinh trong dé san phdm mong
muén 14 mét san pham trao d6i chat cia vi sinh vat. C6 hai loai chit trao
d6i chti yéu dude goi 12 san phiam bac mét va san pham bac hai. M6t chat
trao d6i bac mét 1a mét chat duge tao thanh trong pha sinh trudng ddu tién
cia vi sinh vat, trong khi mét chat trao d6i bac hai 1a mot chat duge tao
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thanh gin vao lic k&t thic qua trinh sinh trudng, thuong vao gan hoic vao
chinh pha c¢&n bing.

Nghién ciiu qua trinh sinh trudng va phat trién cta vi sinh vat trong
binh 1én men dé€ diéu khién qua trinh sao cho vi sinh vit phat trién tot
nhét va tao ra dugc t6i da san phdm ma ta mong mudn. D& theo ddi sy
phét trién cha vi sinh vat trong binh 18n men thudng ti€n hanh phan tich
mdt s8 chi tiéu co ban nhu trong lugng sinh khéi trong mdt don vi thé tich,
ham lugng protein hoéic ADN trong t€ bao, s6 lugng té bao trong don vi thé
tich. Su tang sinh khé&i trong mét don vi thé tich bao ham sy ting vé s6
lugng t& bao va sy tang vé kich thude mébi t& bao.

Thdi gian trung binh d€ ting gdp d6i t& bao d6i véi chc vi sinh vat nhu
54U

Vikhuin: 0.25 - 1 gia

— N&dm men : 1-2 gi§

N&m méc : 2 - 8.5 gio
T& bao thuc vat : 20 - 70 gio

Té bao déng vat : 15 - 48 gids.

Dé dat duge toc d% sinh trudng clua vi sinh vat theo mong muén va tao
ra san phdm véi hiéu suét t8] da ciing cAn phai nghién citu thém céc diéu
kién khac niia nhu thanh phan méi truong cic chit kich thich sinh trudneg,
cac tién chat (precusor) dé hudng din vi sinh vat tao ra cac san pham mong
mudn. Vi dy, thém acid phenylacetic vio méi trudng 1én men sinh téng hap
penicilin ta thu duge benzylpenicilin (penicilin G), cén néu ta thém vao méi
trudng chét acid phenoxyacetic ta lai thu duge phenoxymethylpenicilin
(penicilin V), rd rang 14 c6 thé diéu khién dude qua trinh 1&n men theo ¥
muén. Trén thyc t€ cac vién nghién citu, cAc nha may san xuét cac ché
pham sinh hoc déu ¢6 phong nghién citu vé cong nghé 1én men.

Trong cong nghé 18n men, ngudi ta cfing phan ra céc kiéu 12n men
(nubi cdy) sau: 1én men chu ky (batch fermentation), 1én men béan lién tuc
(semi - continuous) va 1én men lién tuc (continuous).

— Trong lén men chu ky, vi sinh vat dugc nudi cé dinh trong binh 1én
men véi mot thé tich méi trudng xac dinh. Vi sinh vat phat trién
theo giai doan (hinh 4.1) va tao ra cdc san phidm. K&t thic qua
trinh, nguol ta tién hanh cac cong doan cAn thiét dé thu ldy sin
phim. Phudng phap 16n men chu ky dude ing dung d€ san xuat
nhiéu hoat chit quan trong nhu acid amin, cac chat khang sinh.
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— Lén men chu ky c6 cdi tién cing dugc 4p dung nham nang cao hiéu

qua st dung binh 1én men. Vi du nudi cac ndm men dé thu sinh
khéi té bao, nham thu duge ning suit cao trong mét don vi thé tich
nudi cidy, trong qua trinh nuéi thuong b6 sung thém dinh dudng
(carbohydrat) va cac y&u t6 cAn thiét khac nhdm lam cho mat do té
bao trong binh tang lén.

— Lén men bdn lién tuc la qua trinh len men vi sinh vat trong diéu

kién xac dinh khi vi sinh vat phat trién trong mot thoi gian du dé
tao ra nong do smh khoi can thiét ngudi ta lay bét di mot thé tich
mdi trudng bao gbm ca sinh khéi, déng thoi bd sung thém mot thé
tich méi truong méi bang chinh hrdng moi truong da 1ay di. Bang
cach 1am nhu vay chi cAn truyén gidng mot lan van c6 thé thu
hoach san phdm nhiéu lan.

— Lén men lién tuc la qua trinh nuéi vi sinh vat trong thiét bi duge

cau tao dic biét dé sao cho khi vat nuéi da phat trién dén mot giai
doan nao d6 thich hgp cho viéc lay di mot thé tich méi truong lén
men cung t& bao va cac san pham trao d6i chat cua ching, lai bo
sung ding mot thé tich moi truong dinh dudng mdéi vao binh nuéi
cdy, ldc d6 ta c6 duge trang thai cAn bing dong. Vi sinh vat trong
binh nuéi luén ludn & pha logarit (hinh 4.2).

=
-t
20
 Phan tich khi /g
Fin loc khi Fin{cyc khi \ r
\ s
= Pt 0 o, o
Po luu luong khi H — - Vasi ' =
L M1
-
D--DI_
S
/ — B\
Fin loc MT / _
3 Binh nuoi cay
7 O 1fos i
Bom Thiét bi lay mau

Binh thu san pham

Binh chita méi truong

Hinh 4.2. SO dé don gian mé ta nguyén tac 1én men lién tuc

Phuong phap lén men lién tuc dudc Gng dung dé san xult protem don

bao (nAm men) san xuat acid acetic, ethanol va xi 1y nuéc thai cia mot sd
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nha may Tuy nhién do nhiéu nguyén nhan nén phuong phap lén men chu
ky van hay dugc iing dung hon (bang 4.3).

Bang 4.3, Uu diém cla k§ thuat !én men chu ky va chu ky c6 b8 sung méi truong.

- Cung cap s&n pham theo yéu céu vdi s Iugng nho & bat ky thdi gian nao, hoac dai khi
cb yéu cau,

- Vong ddi clia san pham ngan.

- 8an xuat véi ndng do cao trong dich Ién men yéu ciu qua trinh thao tac phéi téi vu.

- MGt vai san phdm chuyén hoa dugc tao ra chi & pha can bing cla chu ky phat trién.
— Tinh khéng 8n dinh clia mat vai chiing san xuét can luu v thudng xuyén phai chon loc.

— Qua trinh 1&n men lién tuc ddi hoi ky thuat phirc tap.

* Ddc diém cia cde phuwong phdp 1én men vi sinh vat.

Bang 4.4. Dac diém cla cac phuong phap [én men

Phudng phap 1&n men Céac dic diém thao tac
Mai trudng xép Don gian, ré, ¢6 thé chon loc
Nubdi bé mat Cac khuan lac tir t& bao dan; kiém tra qua trinh bi gidi han

Céac kiéu binh 1&én men khac nhau; loc tia, dia quay, éng quay
binh phan (mg tao bot ty ddng phan (ng, cac kiéu binh phan
Lén men chim d8ng thé | ing khac nhau: lién tuc binh phan (ng cé khudy, binh elip,
phan phdi t&€ bao chu ky vong v.v... c6 may khuay, ho#c khudy bang khi nén, co thé
kiém tra cac hang s8 vat Iy trong chét long, nhung chl yéu la
kiém tra cac hiing s& hoa hoc va sinh hoe.

Chu ky ¢6 bd sung Phuong phap don gidn kiém tra va diéu chinh hiéu qua.

Kiém tra chinh xac phan (mg; rat t6t cho nghién clu déng hoc
Lién tuc déng nhat mét | va didu chinh; chi phi cao cho nghién citu thuc nghiém, tuyét
glai doan ddi vo tring, ngudi thao tac phai dugc dao tao va cd chuyén
madn cao.

4.3 Thiét bj I1&én men vi sinh vat (fermentor)

Trong céng nghé 18n men vi sinh vat thiét bi 1én men 14 vin 48 vo
cung quan trong. Vi sinh vat séng va phat trién trong diéu kién vo triang
tuyét d6i, phai cung cap du oxy hoa tan trong méi trudng cho vi sinh vat hé
hép. Thiét bi khu#y tron cé cAu tao dic biét vi vita phai hoa tan oxy vio
mdi trudng, vita phai khudy trén mét hén hop cac t& bao sdng dic quanh
khéng tan trong nude, lai lam viée lién tuc trong thdi gian dai (thudng ti 4-
7 ngay). Thiét bi 1én men cain cé bd phan trao ddi nhiét hitu hiéu, vi da s6
vi sinh v4t s0ng va phat trién & nhiét d6 tir 26°- 30°C. K& tir khi penicilin
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dugc san xuét bdng phuong phap 1én men chim (1947), cho dén nay thiét bi
l1én men da dudc cai tién va hoan thién rat nhiéu. Vé nguyén ly chung dé la
ong hinh tru ché tao bing thép khéng ri ¢6 thé tich khac nhau tiu 5-10 lit
dung trong phong thi nghiém, 50-500 lit 6 qui mé thi nghiém (pilot),
50.000-150.000 lit dung 1én men tao khang sinh, 300.000 - 500.000 lit dung
lén men san xu4t acid amin (hinh 4.3).

Moto
Khira _—~Khira
+— .
Phi bot Ong loc Vé dun
—_—
néng
Nhiét ke —_
Tam can
Khi vao
Phin RS i;‘rl-.:iy mau

phoi e
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Khi {a Kih: ra CH, + CO,

(_) : /\ - Nguyén liéu vao [==—r==1{ Duimgra
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Hinh 4.3. Cac dang thiét bi Ién men vi sinh vat.

a) Thiét bi 1&n men cé khudy lién tuc. d) Thiét bi Ién men ky khi,
b) Thiét bi I&n men hinh thap. e) Binh 1én men tao methan tir nudc céng,

c) Thiét bi 18n men kidu vong (loop) I
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Céac thiét bi 1én men hién nay duge ché tao theo kidu dang khéng khac
trude. Song né duge gan cac dién cuc dé do pH, nhiét do, oxy hoa tan, dién
cyc do bot va cac b cam bién (sensor) duge khuéch dai va gn véi cac may
phén tich ty déng cAc thanh phan méi trudng, réi lai tu ddng diéu chinh md
cac van dién tif b8 sung cac chit can thiét cho sy phat trién cla vi sinh vat.
Nho qua trinh ty dong hod vA may tinh cai dit sidn chuodng trinh &iéu
khién nén céng nghé 16n men da trd thanh mét nganh céng nghé vira hién
dai vira ¢6 sttc hAp din nhiing ai dang lam viéc trong linh vyc nay.

4.4. Trinh tu gua trinh 1én men

Dé chuén bi cho 1én men & qui mbd cong nghiép, trude tién gio'ng dugc
chon lgc trén hop petri, 1y mdt khuan lac nudi trén thach nghiéng réi nubi
cho phat trién & nhiét d6 thich hdp, tiép sau chuyén vao binh tam giac
(erlanmayer) nudi trén may lic dé cho vi sinh vt tiép tuc phat trién. Cac
budc ti€p sau d6 gidng duge nudi trong cic binh 16n men ¢6 khudy tron tir thé
tich nho dén the tich 16n hon (2 cap) Gibng nudi tren binh nhéan giéng cap hai
duge kiém tra cdn than vé tit ca cac tidu chuln cin thiét, néu dat yéu ciu méi
chuyén vio thiét bi 1én men nuéi tiép dé thu san pham (hinh 4.4).

+— g

Jo003 >

=

LAt 2

Hinh 4.4. So dé qua trinh chudn bi giéng dé 1&n men.
. Ong gidng
. Giéng nudi trén thach nghiéng

. Binh nhén gidng cap 1

a

b

. Gidng nudi trén may lac
d

e. Binh nhan giéng cédp 2
f

. Binh I&n men tao san pham.
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4.5, Thiét ké moi trudng cho qua trinh 1én men

Nude 1a thanh phan chinh 1a trung tdm clla moi qua trinh sinh hoc.
Cac thanh phén dinh dudng méi trudng déu hoa tan vao nuéc, tir d6 cac vi
sinh vat méi c6 thé hap thu va dudng hoa dé phat trién. Sau khi qua trinh
1én men két thic viée loai b nude dé tinh ch& thu san pham 1a mét van dé
kha phiie tap. Chi phi cho cong doan nay chi€m phan 1én gid thanh san
pham. Trong c6ng nghé 1én men st dung kha nhiéu cac nguyén lidu dang
tho ¢6 thé coi nude ciing 12 nguyén liéu thé. Trong cic qua trinh 1én men, vi
sinh vat cAn nhiéu ning lugng. Ngudn cung cdp nang lugng dé thudng su
dung carbohydrat. Ngudn nito dé xay dung nén cac thanh phan cla co thé,
trong d6 cé dang nitd v ¢d va nitd hiiu ¢g, cdc nguyén té vé o (bang 4.5).

Bang 4.5. Ngudn carbohydrat va nitg diing cho cong nghiép 1&n men.

Nguén Dang din Nguén nito
carbohydrat ang 9 {% nitg/ trong lugng)
Glucose Monohydrat tinh khiét, tinh bot thuy phan | Lda mach (1.5-2.0)
Lactose Lactose tinh khiét, bét sira Mat ri cll cai dudng (1.5-2.0)
Cao ngd (4.5)
, . Lua mach, bdt lac, y&n mach, bdt gao, | Bétlac (8.0)
Tinh bt ay oz )
bot dau tuong B&t yén mach (1.5-2.0)
B4t dau tuong (8.0)
Mat i cl cai dudng, dudng thé, mat, | L., -
Saccharose duong kinh tinh khigt Bét sua (4.5)

Trong mét vai trudng hop con cdn cac nhén t6 phat trién ho#c céc tién
cha't d€ diéu khién vi sinh vat tao ra cac chit ma ta yéu cdu. Vi du 1én men
sinh tdng hgp vitamin B, nhd vi khuin Propioni bacterium shermanii cin
b6 sung vao méi truong chit 5, 6 dimethylbenzimidasol dé tao ra phan ti
vitamin B,, that, v hiéu suft cling cao hdn. Cac nhén t& phat trién hayv cac
tién chat chi ¢in vdi s6 lugng nho meg/L, thidu né qua trinh sinh téng hop
sé that bai.

Mbi trudng nudi vi sinh vat ¢n duge khit tring dé loai di tat ca cac vi
sinh vat tap nhiém 1an trong nguyén liéu. Céng doan khi trung méi trudng
ciing r&t quan trong. Vi néu con lai nhiing ca thé vi sinh vat la chua bi tiéu
diét, ching sé tiép tuc phat trién cing véi vi sinh vat nudi ¢4y lam héng
qué trinh 18n men. Thudng goi day 14 su nhiém trung. Trong nhiing nam
50 cua thé€ ky XX ¢éng nghé lén men cho phép nhiém trung 10%, vi khi 46
k¥ thuit lén men mdéi bt dau phat trién. V&n dé khi tring méi trudng va
loc khéng khi dé dat dude tuyét d6i vo trung 1a didu cuc ky khé khan. Tu
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nhiing ndm 70 cha thé ky XX cong nghé 1&n men khoéng cho phép dude
nhiém trung Qua trinh 1&n men néu bi nhiém trang phai dd di & lam thiét
hai to 16n vé kinh t& va qua trinh 1én men ¢ thanh céng hay khéng phu
thudc chinh vao chit lugng méi truong dinh dudng.

4.6. Lén men trén cd chat ran

Trén thuc t& qua trinh 1én men trén cd chit rdn (x8p) ciing duge Ung
dung rong rai tit lau doi. Nudi ndm mde A. oryzae, A. niger, v.v... trén com
gao hay ngd dé lam tudng theo phudng phap truyén théng hay céng nghiép.
Nubi cac nAm méc trén cAm va triu dé tao amylase ding trong cong nghiép
lén men rudu, tréng ndm trén co chdt la rom, ra, mun cua bong thai loai,
v.v... vi nhiéu thi du khac nita. Lén men trén cd chit rén c6 wu diém la dé
thuc hién, khéng doi hdi thiét bi dat tién, diéu kién v trung cling khong
can tuyét doi do d6 ngudi thao tac cling khéng can c6 trinh dé cao. Thudng
go1 cong nghe 1én men trén co chat rén la cong nghe gia dinh, céng nghe
lén men truyén théng. Chinh céng nghé nay d& bb sung dudc r&t nhiéu san
pham qui hiém, die biét 1a nhitng thuc phiam 1én men cin s lugng it giau
dinh dudng trong khi céng nghé lén men chim khong thé thuc hién duge
(bang 4.6).

Bang 4.6. Mt vai vi du [&én men trén co chat ran

Vi du Cd chat Vi sinh vat sir dung

Trong nédm . Agaricus  bisporus, Lentintla
Rom, phan dodes, Volvariella vol

(chéu AU va perOng d(’jng) edodes, Volvariella volvaceae

Dua céi bap Céai b3p Vi khuén factic

Tuang Pau tugng va gao Rhizopus oligosporus

Chao Pau tuong Rhizopus oligosporus

Phomat B4t sira Peniciflium roquefortii

Acid hitu co Ri dudng Aspergilfus niger

Cac enzym Cam gao, mi Aspergifius niger

Phan tron Hén hop cac chat | \ < s vi khudn, xa khudn
hiu cd
Cac thanh phan

XU ly nudc thai cda nudc thai Vi khudn, nam médc va protozoa




Cac nudc phuong tdy thudng ap dung phudng phap 1én men nay dé
trong ndm, san xudt phomat. Mét wu diém nita cta k¥ thuat 1én men trén
cd chat ran 14 ¢ thé 1én men cung mét lic mét hodc hai, ba vi sinh vat trén
cd chdt d6 ma khong goi 1a nhiém trung. Mot vi sinh vat tao ra san pham
1én men chinh, vi sinh vat thit hai ¢6 thé tao ra huong vi, v.v... 1am cho san
phdm lén men thém hdp dan va gia tri. Nau rugu bang banh men thude
bic 1a vi dy dién hinh.

Ngudi ta ciing ché tao ra cAc thiét bi dé 1én men cAc cd chét rén, tuy nhién
célu tao clia né don gidn hon nhidu so vdi thiét bi 1én men chim (hinh 4.3),

4.7. Ky thuat nudi cay té bao dong vat va thyc vat

Cac phan trén di mé ta cc qua trinh k¥ thuat 1én men vi sinh vat (vi
khuén, ndm men, ndm mdc). Trong nhitng ndm gin day k¥ thuit nudi cay
té bao déng vat va thuc vat da duge ddy manh nghién ciu va ¢6 nhiéu ung
dung trong thuc t&. Sit dung k¥ thuat nusi cfly t& bao thuc vat dé chuyén vi
sinh vat vao mot loai cdy tréng nao dé bing ky thuat di truyén s& dé cap
dén 6 mdt chudng riéng. G day ta chi xem xét dén kha ning nudi cay té bao
thuc vat thuin tuy trong céac binh 1én men dé thu san phidm, gidng nhu
nudi cdy vi sinh vat. Trén thuec t& ngudi ta ciing da thu duge nhing két qua
gly &n tugng va c6 thé chdp nhan dude néu nhu tién hanh trén doi tuong
nhiing cdy ¢6 gia tri kinh t& cao nhu cay duong dia hoang (digitalis), nhai
(Jasmine), luu lan huong (spearmint).

Nudi cay té& bao thuc vat bing phuong phap nudi cdy chim cé khuay
tron vé nguyén tic ciing gidng nhu 18n men vi sinh vat. Tuy nhién mie db
cung cdp khéng khi va t6c 46 khudy & day thap hon nhidu so véi nudi ciy vi
sinh vat. Tuy d3 c¢6 nhiing san phdm do nuéi cay t& bao thuc vat trén thi
truong nhung ngudi ta ciing it hy vong la né sé ¢6 nhitng san phdm hang
ho& canh tranh trén thi trudng trong tuong lai. Nudi cdy mé t& bao thue
vat duge 4p dung dé nhan gidng vé tinh, sach bénh cung clp gibng cay
trong. Nubi cAy t& bao va mé dong vt trong vai chuc ném trd lai day ctng
phat trién rong rai do ap dung ky thuat di truyén. Hang loat t& bao va mé
dd duge nudi cdy nhén tao nhu: t€ bao tuy xuong, sun, gan, phdi, va, da,
rudt, than, than kinh, tuyén yén va nhiéu loai t& bao ung thu khac. Su
dung phuong phap nudi cély t&€ bao trén qui mé cong nghiép dé san xuat ra
nhing ché phdm sinh hoc cé gia tri cao dung trong vy hoc nhu céc vaccin
(bai liét, s6i, quai bi, dai, v.v..), interferon, céac hormon, insulin,
plasminogen va cie khang thé. Vdn dé khé khin chinh trong k¥ thuit nudi
cdy t& bao 1a t&€ bao nudi rat nhay cAm véi nhitng vi sinh vat nhiém trong
mbi trudng. Do d6 nudi cdy t€ bao phai thyc hién & didu kién vé tring tuyét
d6i. Khi tach 18y mét t& bao tit mot cd quan cla déng vat da biét goi la té&
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biao géc (t& bao mam) chuén bi cho nudi cdy tiép sau, 3 giai doan nay cac t&
bao thudng khéng déng nhat, sau d6é phai tim ra duge t& bao dai dién cho té
bao kiéu cha me biéu hién nhiing dic diém chia mé hoc. Sau mot vai lan
nudi cdy trén méi trudng chon loc, dong t& bao chon duge chdng nhiing
khéng chét ma chuyén thanh dong t& bao lién tuc. So sanh vdi dong t& bao
nudi cdy ban déu thi thdy rd ching da c6 nhiing thay ¢8i trong hinh thai
cta t& bao chit, t& bao phat trién nhanh hon, tang thém mot s& dac diém &
nhiém sic thé. T€ bao dong vat khong nhiing phat trién khi nudi cdy &
dang nhii dich ma con moc duge trén bé méat méi truong dic. CAc té bao
nhu kidu HeLa (cac t& bao da bién 481 tit mot t& bao u ac d ngudi) cling ¢
thé phat trién trong méi trudng nudi cidy huyén dich, trong khi d6 cac té
bao gdc hoac té bao diploid binh thudng chi moc trén b8 mit mbdi trudng
dde. Nubi cdy bé mit cac té bao ddng vat bi anh hudng béi dién tich bé mat
ma t& bao tifp xidc, do vay phai tao ra cac thiét bi nudi sao cho bé mat tiép
xtic cua t&€ bao dat duge toi da. Cé nhiéu kiéu binh nuéi duge thiét ké theo
cic hinh dang khac nhau nhu dang ong, hodic chai bet c6t dé cho mat
thoang rong dé t& bao dé dang hé hip.

Nubi ¢y dang huyén dich c6 thé tién hanh trong cac binh 1én men nhu
nudi vi sinh vat. GAn day con két hop nuéi cdy dang huyén dich cé bé mat tiép
xuc rong bang cach nudi t& bao trén nhiing hat mang t€ bao dang dic biét
gigng nhu Sephadex - DEAE. Céc hat nay c6 dién tich bé mat 7em*mg va néi
trén huyén dich. Bang cac k¥ thuat nudi cdy té bao ngudi ta dd san xuit
thanh ¢éng nhitng duge phAm quan trong khang virus va ung thu.

4.8. Qua trinh tinh ch& dé thu san phim

Sau khi két thuc céng doan nudi cdy vi sinh vat hoic t€ bao dong vat,
phai tim cach chiét xuit 14y hoat chit va tinh ché san pham dat dudc cac
tiéu chufn can thiét theo qui dinh dung diéu tri. Qua trinh nay goi 1a qua
trinh xudi dong (downstream processing), tuy theo san pham chia trong
maéi trudng nudi cAy ma chon phuong phap xu 1y thich hgp.

Cong doan tinh ché san phadm ddi héi nhiéu nhan céng, nhiing nhin
céng nay phai cé kién thuc va k¥ ning cao vé chuyén moén. Thudng su dung
cidc can bd hoa sinh, hoa hoge, vi du 6 nha may Eli Lilly san xuét insulin
ngudi, c¢6 200 can bd thi hon 90% sd ngudl nay lam viée ¢ c¢ong doan tinh
ch& san pham.

Cong doan chiét xudt dé thu san phdm con quan trong hon céng doan
nudi cdy bdi vi cac san phdm thude nhém nay thudng rat khéng bén viing,
ham lugng chida trong méi trudng nudi cdy hodc trong t&€ bao thuong rit
thap (0.1 - 3.0%). Do d6 chiét dé 14y ra dugc 1a v6 cing khé khin. Céng
doan tinh ché& san pham con quyét dinh t6i gia thanh clia sdn phdm. Vi du
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cong nghé 1én men san xuat penicilin, nhitng
nam 60 cua thé& ky XX chiét xust chi 14y ra
duge 60% hiéu sudlt 1én men. Hién nay do cai
tié€n ky thuit da cé thé chiét ra duge 90% hidu
suit 1én men.

Céc phuong phap st dung bao gém: loc,
ly tdm, chiét bing dung méi, bde hoi chan
khéng, hép phy, dién di, thdm tich, loc mang
chon loc, ...

Cong doan chiét xuat va tinh ché san phim
bao gdbm nhiéu buébe (so dé 4.1).
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Chuong 5

KY THUAT SAN XUAT ENZYM

5.1. Bai cuong

Enzym la nhiing phén t protein phic tap ton tai trong céac t& bao séng,
tai d6 ching déng vai tro xdc tac sinh hoc lam bién ddi hoa hoc cac co chit,
Do su phat trién ciia hoa sinh phén t ngudi ta da hiéu biét kha ré vai tro
cua cac enzym trong té bao séng. Cho du enzym dude hinh thanh trong té
bao soéng, nhung néu tach rvi enzym ra khéi t& bao né vin thuc hién dudgc
chiic nang xic tac sinh hoc invitro. Nhd tinh chit ky diéu d6 da 1am tang
kha ning st dung enzym trong cac qua trinh c¢éng nghiép (bang 5.1).

Bang 5.1. San luong mét vai enzym cong nghiép trén thé gidi.

Enzym San lugng (tan)
Protease (Bacillus) 550
Amylogiucosidase 350
Amylase (Bacillus) 350
Glucose isomerase 60
Rennet vi khuan 25
Amylase {ndm md&c) 20
Pectinase 20
Protease (ndm mac) 15

Hoat tinh clla enzym 13 dic diém xic tac tu nhién cia né. Méi enzym
thuc hién xtic tac cho mét phan (ng, trong té bao sdng c¢6 hang loat enzym
khac nhau dé thyc hién mét chudi phan ting lién tuc nhu cic enzym trong
mach hé hdp t& bao. Cac phan {ng xic tac ciia enzym dugc thyc hién
nhiét d6 binh thudng, cling phan ng Ay néu thuc hién bing hoa hoc déi hoi
6 nhiét d6 va ap sudt cao. Kha ning phan giai cua enzym ciing that ky
diédu, vi du lgram vi khuén lactic ¢6 thé bién d8i mdt tan lactose thanh acid
lactic trong vong 1gid. Enzym tach khdi t& bao dudi dang tinh khiét ¢6 thé
thye hién phén ting xtc tic bién ddi co chat nhidu 1an véi ky thuat dic biét
¢4 thé kéo dai thoi gian stt dung enzym dén 6 thang. Chite ning xic tac clia
enzym con phu thudc vao cdu hinh khéng gian caa ching, chi cdn lam thay
d6i clu hinh khéng gian bang pH hay nhiét d6 12 enzym bi bat hoat. Mot
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val enzym c6 gan thém coenzym, cic coenzym ndy co thé 1a cac ion kim
loat, cac nucleotid, cac vitamin, v.v...

Do cdu tric khac nhau nén cac enzym cé thé thuc hién cac phan ing
xuc tdc 0 nhiét d6 (0-11°C) va § pH titr 2-14. Enzym khong d6c, san xuat
enzym khong doi héi cac thiét bj chdng &n mon nhu trong céng nghé hoa
hoc. Ky thuat enzym bao gém nuéi cdy vi sinh vat, chiét xuit, tinh ché réi
st dung enzym ¢ dang hoa tan ho#c dang enzym bat déng. Enzym dugc su
dung trong nhiéu linh vie khac nhau clia ddi séng hang ngay, trong cac
linh vyc nghién citu khoa hoc, diing trong y hoc va bao vé méi trucng.

5.2. Cac (mg dung cta enzym

Hang ngan nidm trude day loai nguoi da biét o chua dé gii thuc pham
dude 1au hon, biét lam banh mi, phomat, lam tuong, nidu rugu va lam vang
ti qua nho (bang 5.2). Hai trudng ca néi tiéng ¢8 Hy Lap 1a Iliad va Odysel
(khoang 700 niam trudc céng nguyén) cung noél tdl cach lam phomat, ché
rugu nho nhung ching ai bist duge “th pham” clia qua trinh d6 14 enzym

vl sinh vat.

Bang 5.2. Cac enzym vi sinh vat va {mg dung cla ching.

Enzym Vi sinh vat Ung dung Céng nghiép
N&m méc Banh mi Banh mi
Vi khuén Bao bt Giay
N&m méc San xuét glucose Thuc pham
‘Amylase (phan giai tinh bot) Vi khudn H& hoa vai Tinh bét
Nam mdc Trg gitp tiéu hoa Dudc pham
Vi khudn R0 hé vai Dét
Vi khudn Tay vét ban Giat la
Nam méc Banh mi Banh mi
Vi khugn T&y vét bdn Giat khé
Protease (phan gidi protein) V? khué:n Lam mém th,!t Thi
Vi khuan Lam sach vét thuong | Y hoc
Vi khuén X ly soi Dét
Vi khudn J gia dinh Giat 1a
Invertase (thuy phan saccharose) | Nam men Keo x6p ¢é nhan Keo x8p
_ L. Loai bd glucose Thiuc pham
Glucose oxidase Nam méc e e . »
Kit gidly thirtiéu dudng | Dugdce pham
Glucose isomerase Vi khuan Siro fructose tif ngd D6 udng nhe
Pectinase N&m méc Loc lam trong Vang, nuéc qua
Rennin Nam mdc Béng tu sita Phomat
Cellulase Vi khuan Tay rita Giat la
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G cac nude phuong tdy céng nghiép enzym duge hiéu biét chi xung
quanh vin dé ndm men v malt, nghé truyén théng ca ho xem nhu chi ¢6
céng nghiép lam banh my 1& phat trién. Do d6 ¢ nhiéu nude phat trién hoa
sinh tap trung vio 1én men san xuit men cho céng nghiép lam banh my va
bién d8i tinh bét thanh duong. Trai lai cac nude phuong Pong chi ¥ nhidu
dén ché bién thuc phdm bing lén men. Ho st dung cac ndm &n lam nguén
enzym. Nam 1896 & cac nudc phuong Tay c6 gidi thiéu ban enzym dau tién
ti v1 sinh vat la takadiastase ti Aspergillus oryzae, d6 la enzym thuy
phan. Phuong phap sin xuit enzym nay da duge bit ddu hang ngan nim
trude & chau A. Otto Rohm nha hoa hoc ndi tiéng ngudi Dic da tach duge
protease dau tién ti phan ché, sau dé da tién hanh chlet enzym nay tu cac
tang cua dong vat.

Nim 1905 ngudi ta di tach duge pancrease tif gan bd va lgn. Vao giita
nhiing nim 1950 k¥ thuat enzym phat trién nhanh chéng. Do cong nghé
1&n men chim san xu#t penicilin ddi héi nhitng hiu biét méi dé 1én men &
qui md I6n vi sinh vat san xudt enzym, nguoi ta dac biét cha trong dén
enzym tl vi sinh vat vi cac ly do sau:

— Su hiéu biét co ban vé cac dic diém clia enzym da din dén viée si
dung réng rii enzym vao cac linh vic khac nhau ctia doi séng.

- HAau hét cic enzym lng dung trong céng nghiép déu do vi sinh vat
tao ra.

Lén men vi sinh vat & qui mé céng nghiép dé thu 14y enzym nhan thay
vi sinh vAt tiét cAc enzym vio méi trudng dé phén giéi cd chat dong hoa
thic &n t mdi trudng, enzym con du thita trong méil trudng duge nghién
cltu dé thu héi. Nong d6 enzym tao ra trong moi trudng thudng rat thap (1-
2%), viéc chiét tach dé thu enzym dudi dang tinh khiét cing rat khé khan,
nh#t 12 cic enzym ¢é yéu cau tinh khiét cao dung trong y hoc. Vi du lgram
enzym tinh khiét gia vai trim USD, trai lai enzym dang thé hoat lue 1%
gia chi ¢6 1USD/kg. Thuong st dung enzym dang thé cho céng nghé ché
bién thyc pham, lam trong bia, nudc qua, v.v... Phin 16n enzym st dung
trong céng nghiép déu 1a nhiing enzym ngoai bao, mdt s& enzym khéac ciing
duge san xuit cong nghiép, nhung lai 13 enzym néi bao. Vi du glucose
oxydase ding bao quan thyc phidm, asparaginase dung diu tri ung thu
mau, penicilinamidase (penicilinacylase) dung dé san xudt 6-APA tu
penicilin 1am nguyén liéu ban téng hop khing sinh nhém betalactam.
Nghién ciiu cic enzym ndi bao van con la van dé hap dan nham tim ra cac
enzym diic hidu diung trong chin doan va diéu tri. Viée phat hién ra tinh
ch4t tiy ria cua enzym da lam cho cong nghé nay phéat trién nhanh chong
trong nhiing nim gin day, né lam glam bét di lao dong don gian, giam di
sy 6 nhiém méi trerng Cac nudc Tay Au thudng glat quan 4o bing nudc
nong (65-70°C) dé quan 4o dudc sach, trong khi d6 ¢ My va Canada thudng
giat ¢ 55°C. Nguge lai 8 Nhat Ban lai gidt 8 nhiét dé binh thudng nhung
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thoi gian gidt kéo dai hon. N6i chung da 6 dan ching ua thich bot giit su
dung 6 nhiét d3 binh thucng (20-30°C).

Do ky thuat san xudt enzym ngay cang dudc cai tién, nén gid thanh
lién tuc giam di trong nhitng nadm qua. Theo théng ké ctia phong thucng
mai cdng nghiép M§ thi doanh thu enzym trén toan thé gidi khoang 750 -
850 triéu USD. 80% doanh s8 nay thudc vao 3 enzym sau day: bién doi tinh
bot 40%, tdy riia 30 %, ché bién sita 10 %.

Trong nhiing nim gin day, ky thuat tai t6 hgp ADN ngay cang ¢6
nhiéu (ng dung, nhitng vi sinh vat duge bidn ddi gen c¢é ning suit tao
enzym cao hon, cing véi k§ thuat 1én men va thu hdi san phdm ngay cang
hoan thién nén gia thanh enzym lién tuc giam. Nhiing enzym ding trong y
hoc 1am kit chdn doan hay diéu tri mot s6 bénh hiém nghéo s6 lugng diung
rét nho (mg hodc meg) nhung gia cye ky dat (100.000 USD/kg). Dac biét, ky
thuat bat dong enzym ra doi da lam cho cac qua trinh san xu#t tu déng hoa
nén hidu qua sit dung enzym rat cao. Ky thuat bat dong enzym c6 thé coi nhu
nhiing vi chip dién tu trong may tinh, 1am cho céng nghé enzym trd thanh
mdot nganh khoa hoe hap din va hidu qua. Chi cn 1kg penicilinamidase bat

.ddng trén mang polyacriamid ¢ thé san xuit duge 1000 kg 6-APA.

Sy tang trudng ctia thi trudng enzym trén thé gidi theo hai xu hudng
sau: san xuflt cac enzym dung trong céng nghiép vdi tan lugng 16n va cac
enzym c6 d6 tinh khiét cao véi s6 ludgng nho ding trong phan tich, chin
doan vi diéu tri. Hai quéc gia nhd bé & chdu Au 12 Ha Lan va Dan Mach
duge coi la nhiing “cudng qudc” san xudt enzym dung trong coéng nghiép
(xem bang 5.3).

Bang 5.3. San xuat enzym céng nghiép & mét 8 nudéc phuong tay

Mt s nude phuong tay San lugng enzym (tan) Tyié%
USA 6360 : 12
Nhat 4240 8
Ban Mach 24.910 47
Phap 1590 3
Buc 3180 6
Ha Lan 10.070 19
Anh 1060 2
Thuy 51 1060 2
Cac nudc khac 530 1
Téng s6 _ 53.000 100
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Trong linh vuc nghién ctu vé enzym hién nay ngudi ta tap trung vio
viée Xt 1y ngudn cd chit vé tan 14 lignocellulose, mong mudn bién déi
chiung thanh nhiing san pham ¢6 ich phyc vu cho loai ngusi.

5.3. Ky thuat di truyén va k¥ thuat protein cta enzym

Ky thuat tai t&6 hgp ADN cho phép chuyen mét gen diéu khién sinh
tong hgp mot enzym ¢6 ich nao d6 tit ¢o thé nay sang mét co thé khac. Co
thé nhan gen ngoai lai goi 1a vat cha. Muc dich ctia qua trinh chuyén gen
nay 1a dé tao ra mét vi sinh vAt c6 kha ning sinh téng hdp enzym ¢6 ich ma
viéc nudi vi sinh vat nay trong diéu kién don gidn hon, qua trinh chiét xuit
va tinh ché& enzym dé dang hdn. Nhu vay sé hiéu qua kinh t& hon. C6 thé
minh hoa bing s¢ dd sau (so dé 5.1)

Su phit (rién clia VSV
vai enzym duge sir dung

Tinh ché Tinh ¢h¢
enzym mARN tong sa

¥ k 4
Phan tich mot phédn
chudi acid amin mARN| —> ADN

l l

Téng hop cdc miu Téi & hop ADN
oligonucleotid vio E.coli (cADN)

,| Xdc dinh cADN si don
bang cdch lai vdi mau oligo

¥
Chuyén vao vat chi SX cong
nghiép (Aspergillus oryzae)

Y

Sén xuft cong nghicp
cnzym

So d3 5.1. Nguyén tic chuyén gen dé tac enzym.
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Bang k¥ thuat chuyén gen néu trén hing Novo Nordisk di thuc hién
chuyén doan ADN gen ti nim méc Humicola languinosa sang cho
Aspergillus oryzae tao duge enzym lipolase san xudt thich hop trén qui md
cong nghiép dung trong céng nghiép tdy ria dat hidu qua kinh t& cao.
Lipolase bén viing & nhiét d6 va cac pH khéc nhau. Nghién ctiu bién déi cac
enzym nham cai thién dic diém xuc téc cla ching chi méi thyc hién trong
vai thap ky vita qua. Truée day, cdng viéc d6 xAy ra mét cach nglu nhién,
con hién nay moi sy thay d8i déu ¢6 thé thiét k€ mé hinh va thyc hién né
mét cach cha dféng va 6 hieu qua. Bang 5.4 cho ta thay cAc muc tiéu chinh
d€ nghién ctiu enzym.

Bang 5.4. Nhimg van dé can nghién c(tu d€ bién ddi enzym

- Nang cao hoat tinh clia enzym.

- Tang dd 6n dinh.

- Cho phép enzym hoat déng & méi trudng thay déi.
- Thay d&8i pH hoac nhiét dé téi uu.

~ Thay d8i han dac tinh cha enzym nhu chiing ¢é thé xtc tac cho su
bién d&i mét cd chat hoan toan khéc,

- Thay d&i phan (g xuc tac.

- Nang cao hiéu qua cla qud trinh,

Ky thuat protein con dude goi la “phau thuat phan ti” da dude su
dung dé thuc hién bién d6i cac phén tu enzym. Ky thuit protein cua enzym
¢6 lién quan dén mé hinh khéng gian ba chiéu ctia mét enzym tinh khiét
khi tién hanh nhiéu xa phan t bang tia X. Su thay d6i cfu tric cla enzym
cling c6 thé 1a két qua lam tang tinh 6n dinh cta enzym. Vi dy, pH va nhiét
dd, yéu cdu bién d6i phan ti enzym duge thue hién bang chinh sy thay déi
mé di truyén cla vi sinh vat tao ra enzym. C6 hai con duong chinh dé
nghién citu thyc hién muc tidu dé6. Thit nhat 1a d6t bién gen dé vi sinh vat
tao ra enzym c¢é cdu tric ma thanh phan va trinh tu cac acid amin thay
d6i. Phuong phap thi hai c¢6 lién quan dén chiét xudt enzym tu nhién va
l1am bién d6i cdu tric phan ti cta chinh enzym d6 bing hoa hoc - ddi khi
con goi 1a dot bién “hoa hoc”. Mot vi du dé minh hoa cho didu d6 la da lam
bi€n d6i cdu tric cla enzym phospholipase A, bén viing hdn trong méi
trudng acid va enzym nay dude (ng dung rong rii trong cong nghiép ché
bién siia. R6 rang l1a k¥ thuat gen va va kj thuat protein da déng vai trd
quan trong trong viéc nghién cdu enzym dung trong ¢éng nghiép. K§ thuat
gen gdép phan lam gidm gia thanh san ph&m, tao ra cac enzym mdi tit vi
sinh vat, cac chugng trinh nghién citu sé phat trién nhanh hon, v.v...
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5.4. Ky thuat san xuat enzym

- Mac du ¢6 nhiéu enzym duge st dung c6 ngudn gée ti thye vat va
dong vat. Song ngudén enzym d6 khong thé thoad man nhu cau clia cude séng
vi vAy phai tim nguén enzym phong phua tu vi sinh vat. Ngay ca qué trinh
dudng hoa tinh bdt trude day st dung malt (théc mam) thi ngay nay clng
da duge thay thé biang amylase tit vi sinh vat hiéu qua hon.

Su dung vi sinh vit désdn xudt enzym ¢6 may loi thé sau:
~ Hoat tinh cao trén mot don vi san phdm tinh theo trong lugng kho.

- Khong phu thudc vao thoi tiét, thdi vu do qua trinh thuc hién trong
thiét bi kin ¢6 diéu khién.

— Cac enzym vi sinh vat c6 d4c diém la hoat 46 manh trong pham vi
rong cua pH va nhiét 4, dong thoi ciing ¢6 tinh chon loc cao
(asparaginase).

— Di truyén céng nghiép cho phép lua chon va tao ra nhiing vi sinh
vat cho hiéu sudt enzym cao, dé dang 1én men va chiét xuit, tinh
ché, v.v.. Cac enzym dic biét khé san xudt thuong duge chuyén gen
vVao nhdng vat cha nhu Aspergdlus oryzae vi da biét rd dic diém
phat trién ctia chung, nén khéng cin phai nghién cttu tén kém.

Dé chon nhiing vi sinh vat san xuit enzym cén chd ¥ céc tiéu chuin
sau day: vi sinh vat dé ddi hot didu kién nudi cdy don gian, enzym ngoai
biio, qui trinh thu san phidm va tinh ché& khéng phiic tap, enzym 6n dinh
trong khoang nhiét dé va pH réng. Tuy theo muc dich si dung ma chon cac
enzym cho phu hgp. Vi dy, cac enzym dung trong y hoc can hoat t1nh
enzym cao ¢ pH trung tinh. Cac enzym dung trong céng nghiép tdy ria cin
¢6 hoat tinh cao 6 pH kiém. Nguyén lidu cho céng nghiép 1én men san xuit
enzym phai don gian, ré tién. Thudng ding bt ctia cac loai ngii cde hoic i
dudng, cao ngd. San xudlt enzym coéng nghiép c6 thé dung phuong phap 1én
men x6p hay 1én men chim nhu da mé ta & chuong 4.

Phuong phap 1én men x()'p san xuit enzym thudng 4p dung nudi n&m
mdc dd duge Ung dung ti ldu ¢ mot s6 nuée nhu Nhat Ban, cac nuée Vién
déng dé san xudt amylase, protease, pectinase va cellulase.

Lén men chim san xu#t enzym duge tién hanh trong cic thiét bi giéng
nhu 1én men san xuat khang sinh (hinh 5.1).
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Hinh 5.1. So d6 minh hoa cac giai doan san xuat enzym dang dung dich.

1. Ong gidng 8. Loc vi khuan

2. Nubi trén may lac 9. Lam lanh va két tha bang NaCl
3. Binh nhéan gidng, 10. Loc thu san pham

4. Thiét bi I&n men chinh 11. Say khé.

5. Loc hinh tréng 12. Kiém tra chét luong

6. Sinh khéi, 13. Bao g6i xuat xudng,

7. Cét thAm thau ngugc.

Mabi trudng 1én men ciing bao gom cac chit cung cidp ning lugng nhu

carbohydrat, ngudn nitd, méi trudng duge khit tring trong thiét bi 1én men,
sau d6 truyén giong va tién hanh 1én men ti 30 - 150 gio tuy theo chung vi
sinh vat. Céng nghiép san xuét thudng st dung thiét bi tit 10-50 m®. -

Enzym thuong phdm dudc san xuét duéi hai dang: dang bot khé va

dang 1ong, c6 thé 1a dang thé hoic dang tinh khiét (so d6 5.2).
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Nudi cdy
trén moi
trudmg Xop
(dac)

Chiét xudl Sinh khai [ Loc, ly tim

! !

A

Dich chiét Dich loc
»  Dichloc *
dich chiét
Y k 4 Y
Két tha Loaibo |, Tach riéng
enzym dung modi | timng phin
A
Y
Say kho _ Dich
(bdc hoi) 7| dam dac
\d
Chat kho hay | e
dichcodac | | On dinh
.| Kiém nghiém,

"} tiéu chuan hda

¥
San pham
Xuat Xuong

Sa dd 5.2. So dd chiét xuét va tinh ché enzym.

Tuy nhién, di san xufit & dang nao d&i nila néu cac enzym dé st dung
trong thue phdm hay y hoc déu phai tht dc tinh cia ching rol méi cho
phép dung. Trén thuc t& dé sdn xudt enzym cé d§ an toan cao cdn chon
nhiing vi sinh vat kh6ng tao ra doc t8, ddng thoi nguyén liéu dung san xuit
ciing luu ¥ dén viée cb tao ra doc t& hay khong. Vi du, néu nudi Aspergillus
flavus trén méi truong c6 khd lac, hay bot lac nhéit dinh sé tao ra Aflatoxin
14 chit gdy ung thu gan.
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Cho dén nay méi chi ¢6 mot s8 lugng nhé vi sinh vat duge st dung d4é
san xuit enzym. Vi vy hudng nghién ctu tim kiém enzym ti vi sinh vat
van cdn 14 van dé thoi su va hap dan.

5.5. Phudng phap bat déng enzym (immobilised enzym).

Viéc st dung enzym d€ phan giai cg chit cln luu ¥ dén tinh chit sau
day cta enzym dé kh01 Iang phi. Néu enzym & dang hoa tan hode tu do tron
vao eling v6i cd chat dé tién hanh phan Ung thi enzym chi st dung dude
mét 1an. Vi khi phan tng két thic ta khéng thé 14y lai enzym d6 dé sii
dung lan sau.

Do d6 k¥ thuat bat dong enzym ra doi, vé nguyén ly €6 thé mo6 ta tém
tAt nhu sau: enzym d4 tinh ché & dang tinh khiét duge gin hoac géi trong
nhing polymer khéng hoa tan trong nudc. Cac hat enzym nay duge nhéi
vao cac ¢dt hinh tru eé kich thudc thich hgp, sau dé cho dung dich co chat
chay qua, enzym sé thLIc hién phé’m tng phan cit co chit thanh san phim
tuong tng. Thu lay san pham dé thuc hién céic bude tinh ché tiép sau. Cé
thé bat dong cac enzym hoic cac t& bao vi sinh vat chiia enzym tuong ting
(so d6 5.3).

Enzym hoac té bao

/ N

Boc géi Béng pp vat Iy
boi visi boivai | Pai v bt voi
1& bao £nzym t& hao enzym
\d \ﬁ Ad \d
(61 bing (61 bang hod hoc Gelatin Trong
pp vat Iy duong lugng hod Cac nang

/N /N

Leén | {Happhu trén b | [Chat mang| |Két t@a dang
bong | | mat chat mang bé mit sgi lién k&t

Sa dé 5.3. Ky thuat bat déng enzym va t&€ bao.

Khi enzym hodc t&€ bao da bat déng thi phan ting phan gidi ¢o chat
duge thuc hién lién tuc v6i hidu sudt cao, néu duy tri duge cac diéu kién
phan Ung khéng thay d8i thi qué trinh cé thé gi duge hang ngan gid, ¢b
nhitng qua trinh phan dng kéo dai duge 100 ngay mdi phai thay d6i enzym
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méi. Do d6 enzym dugc st dung nhiéu l1an gia thanh san xudt mot don vi
san pham sé giam di rat nhiéu.

Enzym dudc bat dong bang cach niao? Trén thuc t& si dung ca phudng
phép vat 1y v hoa hoc dé bat déng enzym.

Bang phudng phap vat 1y, enzym ¢6 thé dude hap phu 18n trén mot
chiéc khuén khéng hoa tan, hodc dudc gél vao trong mét gel, hodc trong
capsul thanh cac hat vi nang, hodfic phia sau mét mang ban tham (so d5 5.3).

Bang phuong phap hoa hoc, phan ti enzym dugdc néi lai véi nhau tao
thanh cac sgi ngang doc bang phan dng gitia cAc nhém amin cla enzym vdi
tac nhan polymer hoa ciia mét hoa chat nhu glutaraldehyd. Cé nhiéu phan
iing hod hoc ¢ thé sit dung dé bat dong enzym bing cach nay cac nhém
chitc niing khéng chinh yé&u cia ching dude gin véi cac chdt mang vé co
nhu gém, thuy tinh, sdt, titan, v.v... hoac véi cac polymer thién nhién nhu
sepharose va cellulose, véi cidc polymer tong hop nhu nilon, polyacriamid,
cac polymer vinyl khac va chinh cac polymer nay git duge cac nhém hoé
chitc hoat d6ng trg lai. Trong nhifu tha thuat thuc hién dé géi enzym véi
chat mang bing phudng phap nay nhan th&y cac nhém hoat déng hoa hoc
bi phén tan 16n x6n. Vi thé cac nghién ctu gan day da chu y dén k§ thuat
bit déng enzym sao cho cic enzym khi gin véi chit mang khéng bi mat
ho#c giam di hoat tinh cia minh. Gidi han cta ky thuat bat dong enzym
duge trinh bay ¢ bang 5.5.

Bang 5.5. Nhitng han ché clia k¥ thuat bat déng enzym.

Phuong phap

Uu diém

Nhugc diém

Su gan két duong
fuirgng

Khéng bi anh hudng cla
pH,.ion cla méi trudng
hodc néng dd co chat

Ludi hoat dong cé thé bign déi gia
thanh gt

Polymer hoa dudng
fugng

Enzym hoat déng manh,
cham mat hoat tinh

Hoat tinh bi méat trong khi khéng hiéu
quad d8i v&i cac co chat cd phan tl
luong 1dn; khang cé kha nang tai sinh

Hap phu

Badn gian, enzym khéng
bi bién d&i, ¢ thé thu hai
chat mang, gia thanh
thap

Bi thay ddi trong méi trudng ion hoa
manh, enzym bi ddy ra ding cho
protease

B3y béng hoé hoc

Enzym khéng bi bién d&i
vé hoa hoc

Co chéat khuyéch tan vao trong san
phdm di ra ngoai, chuan bi khé khan,
enzym bi mat hoat tinh, khong hiéu
qua d6i vdi ¢o chat cé phan tl 16n

T5-CSCNSH. ..



Ky thuat “bay” enzym vao trong cdc gel 13 mét thanh cong khi tién
hanh polymer hoa hoic tao hat biing cac phan tng déng tu. Polyacriamid,
collagen, silicagel, v.v... 12 nhiing chit té ra thich hgp cho k¥ thuat nay. Tuy
nhién quéa trinh tao gel khé khan va higu qua hoat tinh cla enzym thap.

Trén thyc t& thudng ¢6 khuynh huéng bat dong t& bao hon 1a bat déng
enzym, Vi b6 qua duge cdng doan chiét xu&t va tinh ché enzym mét thoi
gian, tén kém:.

B4t déng t& bao dang 1a van dé cé tim nang to 1dn, bdi vi né cho phép
thuc hién khéng chi d6i véi viée tao ra céc san pham chuyen hoa sg cap, ma
con ing dung dé bién ddi dé tao ra cac san ph&m chuyén hoa thi cip rit cé
gia tri, nhu cac khang sinh ban tdng hop, cac steroid, diéu khién lién tue
cac qua trinh hoa hoc théng qua cac dién cuc enzym, xt 1y nudc thai, co
dinh nitg, ... (bang 5.6).

Bang 5.6. Nhimg uu diém clia cac chét xUc tac sinh hoc bat déng.

- Cho phép sit dung enzym nhiéu an

- Co6 thé tién hanh qua trinh lién tuc

- 8an pham la nhitg enzym tif do

- Cho phép kiém tra chat ché hon qua trinh xuc tac

- Cai thién duge dd 6n dinh cla enzym

- Cho phép phat trién hé thdng phan dng nhiéu enzym
- Cung cap tiém nang to Idn cho céng nghiép va y hoc.

Do két qua dng dung thanh céng cac phuong phap bat déng enzym va
t€ bio tao ra cac nang, cac hat, cac cft, va cac mang chia cac enzym, nhiéu
kiéu binh phan ting sinh hoe duge ché tao dé dap ting cho nghién citu trong
phong thi nghiém, cling nhu trong san xu4t céng nghiép.

Trén thyc thé cac dic diém xuc tac cta cac enzym c0 lap, bat ddng cac
enzym hay t€ bao dugc thuc hién trong cac binh phan ting sinh hoc. Hé
théng binh phan ting s1nh hoe ¢6 nhiéu kidu dang khéc nhau, né phu thudce
vao kiéu phan dng va d6 6n dinh caa cac enzym (hinh 5.2)
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Hinh. 5.2. Cac ki€u binh phan ttng sinh hoc chifa enzym ho3c t€ bao bat déng.

Binh phin dmyg cé khody ron Binh phan tmg <6 khuay tron
(hoat déng gidn doan) (hoat dong {ién tuc)

San phim

Co chit

Te bl VSV/ienzym T& bao VSV/enzym
hat dong : bat dong

Hinh 5.2a.

Cu chal San pham Sén pham

I

)

7
i 28

Séan pham Cor chat Ca chat

nn[ 1oy Juq(] l

(D

TE¢ bao VSV/enzym bat dong

Hinh 5.2b. Cac binh phan (ng lién tuc dang kin.

~7-" " San phidm

Té& bao VSV/enzym
o @ .

o ] bat dong hoat dong
theo kiéu tang soi

Co chat

Hinh 5.2c. Binh phan tng lién tuc kiéu tang sdi.
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Mot s6 nude da diing phuong phap bat dong pemclhnacyhse dé san
xuit 8-APA tit penicilin G hodic V. T 6-APA ¢6 thé thay thé& cac mach bén
khae nhau dé thu dude cac khang sinh ban téng hop ¢6 hoat phé khie nhau
dung trong y hoc. Trung binh m&i nim toan thé gidi sin xuit khoang 5000
t&n 6-APA. Glucoisomease dugc sit dung & My, Nhat Ban va chau Au dé
san xudt siro fructose ti tinh bét.

Hang ngan tén siro fructose da duge san xudt bing phuong phap bat
déng enzym (so d6 5.4).

Nguyén liéu tho | Amylase (dich hod)
chia tinh bt X Glucoamylase (dudng hod)

'

Siro glucose

'

Siro {ructose (42%.)

!

Siro fructose (55%)

v

Trao d6i ion

F 3

Glucoisomerasc

Y

San pham tinh khit

S¢ do 5.4. So d6 san xuat fructose tis tinh bot.

M6t @81 tugng khac cung rit quan trong d6 1a st dung phuong phap bat
dong enzym ammoacylase dé san xudt acid amin. Cac cot chida aminoacylase
duge su dung 6 Nhat Bian dé san xuit hang ngan kg L - methionin,
L - phenylalanin, L - tryptophan va L - valin.

Enzym lién két dang polymer duge st dung réng rii trong phén tich
hoa hoc va hoéd 1am sang. Cac cot enzym bt déng dudgc stt dung nhiéu lan
col nhut nhiing xuc tac dic bigt dé phat hién co chat. Cac dién cuc enzym
dudc ché€ tao gidng nhu nhiing detector kidu méi ho&c cai cam bién sinh hoc
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(biosensor) dung thi nghiém do thé hodc dong dién dung cho cd chit nhu
uré, acid amin, glucose, alcol va acid lactic. Trong thiét ké ché& tao sao cho
dién cyc ¢6 tac dung nhu cai cam bién dién hoa khi déng mach enzym cé
thé th&m qua mang ban thim dé phan ng véi cd chit (hinh 5.3)

Anot Platin >

/——— Ming Teflon

Catol

San pham -]

Hinh 5.3. So d6 don gian cla biosensor gan vdi dién cuc dién hoa va enzym bat
déng trén mang ban tham.

Céac enzym gén vao mang tao oxy, cac ion hydro, amoni, carbonic va
cac phén ti nho khéc tuy thudc vao phan dng ctta enzym. Mic du cac
thanh phén sinh hoc 3 cai cAm bién sinh hoc ¢6 thé 14 enzym hodc hé théng
nhiu enzym, né ciing c¢é thé 12 mét khang thé, mot t& bao vi sinh vat hoic
cAc mau cia mé. K§ thuit enzym thite nghiém la mét qua trinh rat ly tha,
nhu cic qua trinh ché& bién thye phdm, dude phdm, cong nghiép hoa hoc, xii
Iy nude thai, v.v... ¢6 ¥ nghia rat to 16n sé lan lugt dude xem xét & céc
chuong ti€p theo. Nhin vé tudng lai ta ¢6 quyén hy vong vio nhitng thanh
tuu nghién ciiu méi trong linh vyc enzym dé bdo vé méi trudng, giai quyét
vdn dé niang lugng, van dé thuyc phadm va nhiing nhu cdu cao cap khéc cia
loai nguai.
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Chuong 6

SAN XUAT PROTEIN BDON BAO

6.1. Su can thiét san xuat protein don bao

Van dé chinh bao trim thé& giéi 1a vAn dé déan téc va déan s6. Van dé
dan téc hay sdc toc thudéc pham tra eta chinh tri xa héi. Van dé dan 6 la
van dé phat trién riéng clia mdi qudc gia. Hién nay dan s& thé gidi khoang
6 ty nguoi. Mie tang binh quin hang nam khoang 95 tridu. Dy tinh dén
nam 2050 dan s8 thé gidi 14 10 ty. Véi trinh d6 phat trién néng nghiép nhu
hién nay thi khéng thé cung cip da luong thuc thyc phidm cho nhan loai
dic biét 12 ngudn protein khéng thé thoa man doi héi ctia nhu cAu. TS chiic
luong thuc va néng nghiép thé gidi (FAQ) da canh bao vé su thiéu hut
protein gifta cAc qude gia phat trién va cac quéc gia dang phat trién. ft nhat
25% dan sd thé gidi hién nay déi va thiu dinh dudng. Pai da s8 trong s6&
ndy 14 & cac nudc dang phat trién. Dan s8 & cac nudc dang phat trién tiéu
thu protein chi 6 mic 12g protein déng vat / ngusi / ngay. Viéc tréng cic
giéng cdy ¢6 ham lugng protein cao nhu diu tudng, lac ciing khé khan vi con
phai phu thudc nhiéu vao thdi tiét mua néng khéng thuan hoa, sau bénh
pha hoai, v.v... D& ¢Am bao ngudn protem cAn thiét d6 cho loai ngudi khong
thé ¢ con dudng nao khac 1a con duong san xudt protein tii vi sinh vat.

Protein don bao (single cell protein - SCP) 1a thuat ngu duge goi theo
qui udc dimng dé chi vat chat t€ bao vi sinh vat (bao gém ca don bao 1an da
bio nhu vi khudn, ndm men, nim sgi, ndm An va tao) dude st dung lam
thic 4n cho ngudi va doéng vat. Thuit ngit nay that ra khong hoan toan
chinh xac vi san phdm tao ra khéng phai 12 mét protein nguyén chit, ma la
sinh khoi t& bao cua vi sinh vat, trong dé chi chita khodng 40-80% protein
(bang 6.1).

Bang 6.1. Thanh phan hod hoc clia t& bao mot sé loai nam dudc sir dung lam protein
don bao (SCP)

Thanh phan Pacilomyces vaioti grz:"lsii::rmum Cz':i?ii:a
Trong lugng khd (%) 86 94,2 ) 91
Protein thé (% Nx 6,25) 55 54 .1 48
Chét béo (%) 1.0 .0 1,35

L
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Tro (%) 50 6,1 11,0
Lysin (g/16g N} 6,5 35 7.2
Methionin {g/16g N} 1.9 1.23 1,0
Cistin va Cystein (g/16g N) 1,0 0,75 | 1,0

Tt ¢é xua ca hai nén vin hoa phuodng Déng va phuong Tay da biét ché
bién thuc phdm bing vi sinh vat. Trong khau phan dn da c6 chua cac vi
sinh vat dé cho ca ngudi va vat nudi. Sia chua, dua chua, chao, tucng,
méim chua, v.v... déu chita vi sinh vat. Tuy nhién qué trinh san xudt céng
nghiép dau tién cac vi sinh vat cho muc dich dinh dudng da cé ¢ Dic vao
thoi ky Dai chién thé€ giéi 1lan thd nhat, lde d6 duge goi 14 ndm men
“Torula”. Sau chién tranh mdl quan tdm cia Pic giam di, song né lai duge
phuc hdi vao nhiing nam 30, va trong Dai chién thé gidi 1an thd hai khoang
15.000 tAn nAm men dd dude sdn xudt mdi nidm nhim phuc vu nhu cau
protein cho binh linh va thudng dan. Chua yéu dé ndu sip va lam xic xich.
Sau Dai chién thé gidi 1an thit hai My va Anh cling quan tdm dén san xuét
sinh kh&i.-nAm men d€ phuc vu nhu cu chan nudi céng nghiép. Tu gida
nhiing nam 50, céng nghiép san xuit ndm men mdi duge thic d4y manh mé.

Héi nghi 1lan thi nh4at vé SCP tai vién ky thuat Massachusett nam
1967 da ¢6 nhiéu du an thyc nghiém san xudt SCP. Riéng hang British
Petroleum (BP) da trinh bay béo cao vé san xuit edng nghiép SCP. Dén hoi
nghi lan thi hai vao nam 1973 thi nhidu hang thudc nhiéu nudc khac nhau
dd san xudt trén qui mé cdéng nghiép va ching minh duge kha nang ky
thuat cia ho. Cing chinh nam 1973 san xudt SCP tit hydrocarbon cing
duge ddy manh.

Nguyén nhan nao da thic ddy nhiéu nudc phai san xuat SCP ?

& cac nudc phat trién c6 mic séng cao, cac thic an hén hgp gianh cho
déng vat doi hoi phai chita cac ngudn protein c6 chit lugng cao (bot ca, bot
dau tuong) dé san xuft ra tring, thit bd, lon, ga du tidu chudn. Tuy nhién
néu diing cac thic dn c6 ch&t lugng cao ké trén gia thanh san phim sé cao.
SCP dung chin nudi dé san xuét thit, tring, sita 48 mang lai hiéu qua to
16n, gia thanh san phdm gidm. Cong nghiép chén nudi da bude sang mot
trang mdi, ngudi ta néi d&n canh tdc khéng cin d4t dai, khong phu thudc
vio thoi tiét, khi hau. Canh tac trong néi 1én men chinh 14 y nghia d6.

So véi san xuit cac ngudn protein truyén thdng, san xuidt SCP ¢6
nhiing vu thé sau:

e Téc dd san xuit tang nhanh,

» Ham lugng protein cao (30-80% tinh theo trong lugng kho)
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o (b6 thé dung cac nguén carbon khac nhau (ma mdt s6 chat dudc coi 1a
chit thai)

» Nhiéu chung vi sinh vt cho ning suit cao, ham lugng protein cao va
chit lugng tot.

» Dién tich san xu4t nhé, san lugng cao .
+ Khong phu thudc vao mua vu, thai tiét.

Mét nhuge diém quan trong ctia SCP la do chiing chita mét ham lugng
acid nucleic cao, dic biét la & vi khuan va nam men. Néu cac loai nay duge
su dung cho ngudi thi s& 134 mét van dé cin quan tdm, vi ¢ ngudi thiéu
enzym uricase xtic tac cho sy oxy hoa acid uric thanh allantoin dé hoa tan.
Néu &n nhiéu cac dan chit chua purin s€ lam tang ham lugng acid uric
trong mau, acid nay sé tao thanh céc so1 dong lai ¢ khdp xuong va trong bé
than, dé sinh ra séi than. Hang ngay mdi ngudi lén chi nén an 20 gram
nim men (t1nh theo trong lugng khé). Pa c6 nhitng phuong phap néu ra
nhim lam glam ham lugng acid nucleic trong SCP. Tuy nhién cac phudng
phap xit 1y 4y sé din dén viéc lam giam gia tri sinh hoc ctia protein don
bao. Cac phuong phap d6 ¢6 thé 1a:

- Thuy phan bing kiém.
— Chiét bang hoa chAt.
— Hoat hoa ARNase (bang x11 1y nhiét).

V& hiéu xudt sinh téng hgp protein cta vi sinh vat thi cao hon nhiéu
lan so v6i déng vat chin nudi trong cac trang trai (bang 6.2).

Bang 6.2, Thai gian ¢an thiét d& tang gap doi sinh khdi cda mét s6 loai

Tén loai Thdi gian
Vi khuan va ndm men 20-120 phat
N&m va tao 2- 6 gid
Cé va mot vai thuc vat 1-2 tuén
Ga con 2-6 tuan
86 cau 4-6 tudn
Tréu, bod (con nhd) 1-2 thang
Ngudi (sa sinh ) 3-6 thang

Thuong so sanh ning xuit tao protem cua mét con bd ning 250 kg véi
250 g vi sinh vat. Trong khi con bd chi t6ng hop duge 200g protein méi ngay,

72



thi vi sinh vat néu tinh trén ly thuyét (trong diéu kién phat trién 1y tudng)
ching cé thé tao duge 25 tin ciing trong thdi gian 4y. Tuy nhién con bo ciing .
¢6 kha nang dac biét ciia né d6 1a bién d6i cd thanh sita giau protein.

Protein tit SCP ciing chita kha diy du cac chit dinh dudng quan trong
nhu acid amin, vitamin cac nguyén t& vé cd cin thiét cho cd thé (bang 6.3).

Bang 6.3. Thanh phéan acid amin trong protein cla t& bac Saccharomyces.

Acid amin mmol/100g protein ndm men
Alanin 114,70
Arginin 40,18
Asparagin 25,43
Acid aspactic 74,38
Cystein _ 1,65
Acid glutamic 75,45
Glutamin 26,33
Glycin 72,56
Histidin 16,55
Iscleucin 48,17
Leucin ' 74,08
Lysin 1,54
Methionin 12,66
Phenilalanin 33,44
Prolin 41,13
Serin 46,33
Treonin 47 .85
Tryptophan 7,10
Tyrosin 25,49
Valin 66,18

Cing ¢6 thé didu khién qua trinh 1én men vi sinh vat d8 tao ra sinh
khéi ¢6 chita nhiing chdt cin thiét cé gia tri st dung cao. Vi du nhu nudi
Saccharomyces uvarum trong méi trudng c6 chia selenid sé tao ra sinh
khéi c6 chita cac hgp chit selen hitu ¢ diing 1am thude antioxydant va diéu
tri ung thu, nudi tao Spirullina chiia B caroten, ...

73



Nudi vi sinh vat dé san xuét SCP ¢6 nhidu uu diém c6 thé tém tit nhu sau:

o Vi sinh vat phat trién véi t8c d6 nhanh & diéu kién t6i uu, mét vai
loai ¢6 theé tang gAp d6i sinh khél sau 0,5 - 1 gid.

¢ Visinh vat dé dang bi bién déi gen hon thuc vat va déng vat. do dé c6
thé tao ra cac lodl méi bang bién déi gen nhdm ting tée d6 phat trién,
chiu dude cac diéu kién s6ng khéc nghiét va diéu kién lén men dé dang.

« Visinh v4t chiia ham lugng protein cao, va gia tri dinh dudng cao.

» Vi sinh vat ¢6 thé tao ra mét luong sinh khéi 1dn trong mot thiét bi lén
men dung tich nhd va thuye hién qua trinh lién tue diéu khién tu dong.
Dién tich dé san xuit nho, khong phu thude vao thoi vy, thoi tiét.

e Visinh vat ¢6 thé phat trién trén méi trudng chia nguyén liéu thé ré
tién, cling c6 khi chi 1a chat thai. Mét vai loai vi sinh vat ¢6 thé phat
trién trén cd chat 1a cellulose-ngudn nguyén liéu thién nhién vé tan.

6.2. San xuat sinh khéi nam men

Trong cong nghiép san xuit sinh khél ndm men thuong hay dung
Saccharomyces cerevisice 1a loai duge st dung vao nhiéu linh vuc cia céng
nghiép thyc phdm (Ién men rugu, bia, lam nd bét mi, lam thic dn gia
suc,v.v...). Tuy theo diéu kién 18n men hidu khi hay ky khi ma ta ¢é cac san
pham khac nhau. Khi lén men ky khi dé tao ra alcol ethylic, nAm men da
bién d6i dudng theo phan dng sau:

C,,H,,0,, + H,O C,H,OH + CO, + H,O

~ Trong diéu kién 16n men hiéu khi, ndm men stt dung dudng dé phat
trién tang tich luy sinh khéi 1a chinh. Tuy nhién van tao thanh mét lugng
nhé alcol ethylic. Phudng trinh biéu dién bién d6i duang trong 1én men
hiéu khi nhu sau :

CiHp0, +H,0 —=  Sinhkhéi + CO,+H,0

6.2.1. San xudt sinh khéi ndm men tu ri duong

Trong cdng nghé san xuat dudng tit ¢t cai dudng hoic tit mia, sau khi
két tinh dudng, phan con lai khong két tinh dude nita goi 1a ri dudng. Ri
duong dung lam nguyén lidu cho nhiéu qua trinh 18n men vi ¢é gia thanh
rit ré. Trong ri dudng ngoai thanh phan chinh 14 saccharose con chita mét
s0 chat vd co, hitu co va vitamin cé gia tri. San lugng trung binh cta ri
dudng chita 50% saccharose dao dong tit 3,5% dén 4,5% tinh theo nguyén
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liéu ding ch€ dudng. Ham lugng saccharose chita trong ri dudng phu thudce
rit nhiéu vao ham lugng cdc mudi vé cd. Mudi K va Na lam can trd qua
trinh két tinh dudng, ngude lai mudi Mg lai 1am tang kha ning két tinh
dudng. Thanh phin cua ri dudng mia va ¢t cai la khac nhau (bang 6.4).

Bang 6.4. Thanh phan cla ri dudng cl cdi va ri duding mia chlta 75% chat kho

Thanh phan Pon vi tinh Rl dudng cd cai Ri dudng mia
Budng téng s& {%) 48-52 48-56
Chét hitu ca {%)} 12-17 9-12
Protein { Nx 6,25) (%) 6-10 2-4
K (%) 20-7,0 1.5-5,0
Ca (%) 0,1-0,5 0,4-0,8
Mg (%) 0,09 0,06
P (%) 0,02-0,07 0,6-2,0
Biotin ( mg/ kg) 0,02-0,15 1,0-3.0
Acid pantothenic . { mg/ kg) 50-110 15-55
Inozitol { mg/ kg) 5000-8000 2500-6000
Thiamin { mg/ kg) _ ~1,3 ~1.8

Sy khac biét gitia ri duong mia va ri dudng ci cai 14 ham lugng biotin.
RI dudng mia chita khoang 2,5 mcg biotin/g, gdp khoang 20 lan ri dudng ca
cai. Rl dudng cii cai ¢é ham lugng acid pantothenic gdp 2-4 14n ri dudng
mia. Vi vay khi st dung ri dudng mia d& san xu&t men banh mi cAn phai bd
sung acid nay.

Ri dudng cAn dude xi 1y trude khi pha ché moéi trudng dé nuédi ciy.
Thudng duge acid hoa bing acid sulfuric téi pH 4 va nang nhiét d6 1én 120
- 125°C trong 1 phut dé két tiia mét s& chat 1o ling. Pdng thai bé sung
thém nhiing thanh phan cin thiét cho men phat trién. Ri duong ciing la
méi trudng t6t cho mét s& vi sinh vat la phat trién lam hong qua trinh nusi
men, nén mdi trusng pha ché xong can dude khti trung.

Pé san xudt men banh mi thudng chi sit dung Saccaromyces cerevisiae.
Cling ¢6 nhiéu nghién citu tim cach st dung cac lodi Torula, Candida va
Ospora dé san xuit men banh mi nhung chua thanh céng trong san xuat
cOng nghiép.

O Anh ¢6 loai “n&m men béng” 1én men ndi, ¢6 xu hudng tao thanh
béng manh va do d6 ching dé dang tach khoéi méi trudng ma khéng can dén
ly tAm, rit thuan tién cho san xuat. Ching cing duge si dung lam men
banh mi.
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Saccharomyces cerevisiae 1a loal vi sinh vat cé thé séng va phéat trién
trong ca diéu klen c6 oxy va khéng co OXy. Khi sinh trudng trong diéu kién
hiu khi chiing cin biotin, ¢on nhu cau vé inisitol va acid pantothemc thay
d8i theo ting ching. Ngoai cac nhu cau trén, ndm men con cAn cac thanh
phan khac nhu acid béo chua no va ecgosterol, mét 56 chling ¢dn cAn ca acid
nicotinic. Trong diéu klen ky khi bat bude néu thiéu cac thanh phin nay,
nidm men chi phat trién trong mét vai thé hé sau d6 ditng lai hoan toan.

Quan hé cua nAm men véi oxy la mdi quan hé phua t"lp, diéu nay da
duge kiém chiing qua nghién ciu vé hiéu ng trao d6i oxy cia ndm men.
Ngoai hiéu Gng Pasteur, con cé hiéu tng Pasteur ngugc, hiéu dng glucose
hay su klem ché€ di hod. Téc d6 sinh trudng cla nim men phu thude rat
nhiéu vao néng dé oxy trong méi trudng (hinh 6.1).
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Hinh 6.1. Anh hudng cla oxy 1én sy phat trién cGa S. cerevisiae.

Néng dd OXy chita trong méoi trufdng ¢6 anh hucng gian tiép lén cac
enzym diéu khién qua trinh b1en d6i glucose. C6 thé kiém ché di hoa 46
bang cich nudi ndim men o nong dd glucose thap nhu trong hé théng len
men lién tuc. C6 thé tinh todn néng 46 glucose can thiét dé men phat trién
b1nh thutdng, sau d6 bé sung duong theo chu ky, khong ché& dé men phat
trién véi tée dd t81 da. N&u dudng nap vao thita nAm men sé chuyen huéng
trao d6i ch4t ti thudn tuy ho hdp sang 1én men lic d6 ¢6 thé phat hién
thdy ethanol trong khi thai ra. Qui trinh san xu#t men banh my ¢6 thé
minh hoa bang so d6 (hinh 6.2).
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Hinh 6.2. S¢ dd qui trinh san xuat men banh mi

1. Men gidng 3. Nhan giéng 5. Nuéi dé thu san pham.
2. Nudi trén may lac 4. Nhan giéng

e Men giéng

Nang sult va chat lugng cla men thu hoach phu thudc rat nhidu vao
viéc chudn bi men giéng. Men thanh pham sau khi thu hoach ¢6 thé lan vi
sinh vat la, nén khéng thé st dung lam men gidng duge. Mgt vai nha may
da si dung men thanh pham lam men gidng, song hiéu qua khéng cao. Vi
vay phai bit d4du bing m6t 6ng giéng thuin khiét, sau dé nhan gidng dan
dan trong diéu kién vé tring.

» Nhén giong

Giong duge nudi trong didu kién vé trung, thudng chuén bi giéng theo
ba cAp. Mdi trudng nudi men gidng cdp 1 va cdp 2 ngodi dudng la thanh
phén chinh, cAn ¢6 thém nito dang hitu c6 dé men phat trién nhanh. Pén
binh nhén gidng c4p 3 va binh 1én men dé thu hoach men thi chi cAn nguén
nitd v6 cd. Trong qua trinh nhan giéng phai theo réi su phat trién cla men,
dong thoi cung cdp khéng khi véi Iuu lugng cAn thiét. Khi truyen gidng tit
cAp d6 1én men nay sang cap dé 1én men khac ti 18 gidng truyén thuong la
10% va giéng dang phat trién & pha 16garit.

e Lén men dé thu sinh khéi.

Thiét bi hudi ndm men dung trong san xuit ¢6 dung tich ti 50-300m",
Moi truong nudi chiém 70% dung tich cta thiét bi nusi. Nhiét d6 nubi men
thudng git 6 30° - 32°C. C4p khi lién tuc véi luu lugng 1/1/phit (1 thé tich
khéng khi/ mét thé méi trudng / phit).
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o Thu sinh khél ndm men.

Tiéu chuféin chii yéu ding dé xem xét men banh mi thuong pham khi
két thic nubi ndm men 14 c¢é san higng cao, t& bao men phai dam bao cac
tinh ch&t cia nim men, ¢6 hoat tinh 1én men cao va chit luong bio quan
t6t hay khéng. Tiéu chuén nay dé dang dude danh gia chinh sic nho vao
viéc phén tich ham higng mARN va cac loat ARN khic hodc ham ludng
protein t&ng 6. Trong cong nghiép dé thu hoach men thudng st dung
phuong phap ly tam vit dé loai bd méi trudng sau dé ria bing nudc sach 2-
3 1an dé€ loai bd toan b mdi trudng con dinh bam vio t€ bao men nham
khéng cho cac t& bao men con ¢6 thé 1én men ti€p. T& bao men thu duge &
dang men ép c6 46 Am khoang 80% dugc bao géi thanh tiing don vi nhd tu
1-5 kg trong gidly nhém va bdo quan ¢ nhiét d6 4 - 8°C. Cling c6 thé say khé
men 6 di€u kién Ap sudt va nhiét d6 thap dén dé Am con 4-6% va van gid
dugc hoat tinh 1én men cao.

o Visinh vdt tap nhiém trong qud trinh san xudt men.

Trong san xudt men néu thyc hién trong diéu kién vé trung tuyét déi
nhu san xuit cic chit khang sinh thi khéng ¢6 vi sinh vat tap nhiém.
Trong diéu kién dé6 doi hoi phai ddu tu 16n, dac biét Ia cac mang loc khong
khi v6 trang. Lic d6 gia thanh san xudt men s& cao vi chi phi Ién. Trén
thuc t€ san xuidt men banh mi, thudng st dung qui trinh don gian, thiét bi
khéng cin d4t tién, hé théng loc khéng khi khéng cdn hién dai. Thi thuit
chinh dé ddm bdo qua trinh nudi men thanh céng la xt 1§ méi trudng ri
dudng bang acid sulfuric @&n pH 2,5 - 3,0. Pun s6i méi trudng dé khit triing
ban dau, sau diéu chinh pH = 3,5 - 4,0. Trong khoang 4'- 5 gid diu nudi
men § diéu kién ky khi hodc hi€u khi nhe. NAm men sé 1én men rugu va
tao ra mot lugng cén nhit dinh c6 kha ning dc ché su phat trién cia mét s6
vi sinh vat néu nhiém vao méi trudng trong diéu kién pH méi trudng thap.
Sau d6 ti€p tuc nudi men ¢ diu kién hi€u khi manh dé cho men phat trién
to1 da.

Céc vi sinh vit gy nhiém trong qua trinh nudi men thudng la vi
khuén lactic (da s8 cic trudng hop 1a céc vi khuén lactic di hinh), cac vi
khu#n acetic va dic biét cac vi khudn buthyric thudng ¢é anh huong t61 sy

phét trién cta ndm men mét cach rd rét. Do ¢o sy tao thanh acid buthyric
boi cac Clostridium trong men ép ma xudt hién mai thiu khé chiu.

Néu qua trinh nudi men c6 1&n cac loai men khac nhu Torula,
Candida, ... ching thudng phat trién rit nhanh va 14n at Saccharomyces
cerevisiae. Cac loai nfm men ké trén thudng khé ép va lam giam dang ké
ning lyc 1én men ctia men ép.
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Hang loat vi sinh vat khac x4m nh&p vé sau vaoc men ép lam hoéng
men. Dang s¢ nhat la Oidiumlactis thudng gay cho men ¢6 mui Gng khé
chiu. Cac ndm khéc nhu Penicillium tao nén cdc dam mau lye trén men ép,
Aspergillus tao nén ciac ddm mau vang nhat t6i mau xAm, Mucor va
Fusarium tao cac vét vang va do trén men ép. Dematium pullutans tao nén
céc v&t mau niu ban, con cac vi khudn acetic tao nén nhiing ving & trén bé
mét, con Serratia marcescens lai tao nén cac vét do trén men ép.

6.2.2. Ung dung cta men ép

Men banh mi dude stz dung trong céng nghiép san xuit banh mi, banh
bao va cac loai banh lam ti b6t nhao dung trong gia dinh. Dé san xuit
banh mi trdng cAn mét ty 1&é ndm men khoang 2%, véi cac loai banh ngot
nhd cin ti 3-5%, banh siia 4-5% (so véi trong lugng bot mi). Thudng nhio
bot mi vdl men gidng trén déu va G men & nhiét d6 thich hop. NAm men sé
lén men saccharose, glucose va fructose cé sdn trong bot, sau d6 18n men
maltose hodc glucose duge tao thanh nhd cac amylase c6 trong bdt nhao.
Théng thudng thi bot nhao khong chita da lugng amylase cAn thiét nén
thudng ngudi ta cin béd sung a-amylase bén véi nhiét vic men banh mi.
CO, dugc tao ra do quéa trinh 1én men lam khéi bét nd phong lén. QuA trinh
lén men tao ra khoang 0,5%- 1% rugu va cé mii thom dic biét. Khi nudng
banh, nhiét d§ trong 16 dat téi 50-60°C thi ndm men sé bi chét.

Men ép con duge st dung dé san xuit cao niAm men hay bét nAm men
dung ldm méi trudng 1én men céc vi sinh vat trong cac phong thi nghiém.
Cach ch€ tao cao nim men hay bét ndm men rit don gian. Men ép dem hoa
trong nudc ty 1& 1/4 réi dé & nhigt 6 35-37°C, cac protein ndi bao sé thuy
phén protein cia ndm men (autolyse) dé tao ra cac acid amin va giai phéng
cac vitamin ¢d trong t& bao men ra méi trtidng nude. D€ qua trinh thuy
phéan duge tr1et dé hon ¢6 the thuy phan tiép bing acid hoac papain, Diéu
chinh pH vé trung tinh réi loc trong, ¢6 dudi ap suét glam dén dang cao
mém hay sdy phun d€ tao ra bt nim men. Bt hay cao nidm men chiia ham
lugng cao vitamin nhém B va cAc acid amin khong thay thé. Cé thé bao ché
ra cac dang vién nén, vién nang, vién bao dudng hodc dang thuée nudc
dung 1am thudc bdi bé o thé rit qui.

Ciing bang phuong phap nudi Saccharomyces cerevisiae trong nhiing
diéu kién dac biét, chiing s& tao ra ham lugng cao vitamin D ho#c ecgosterin
1a nhiing thude qui.

6.3. San xuit tao don bao

Dé san xudt SCP thudng dung ba chi la Chlorella, Scenedesmus va
Spirulina, cac loai nay ching c¢6 thé phat trién nhg quang dudng, hoa
dudng hodc di dudng. Phuong phap nuéi tac nhd quang hgp dudge ng dung
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nhiéu vi gia thanh ré nhat. Nhan t8 quyét dinh cho qua trinh nay la anh
sang mit troi. Vi vay thuong s dung cac ao hé hofic rudng dé nusi tao dusi
anh sdng méat troi. Tuy nhién khi tién hanh nubdi trén qui mé 16n thi khé
gitt duge cac diéu kién vé triing. Trong nhiing trudng hdp nay nguy ¢o
nhiém tap la nghiém trong. Hon nita mat dd t& bao nudi theo phudng phéap
nay thuong thdp (khoang 1-2 g/lit SCP tinh theo trong lugng kho). Riéng
tao sgi Spirulina phat trién manh hon, ham lugng protein cao hdn va dic
biét 1a chia beta caroten, vitamin B,, 1a nhiing thudc qui. Dan'cu & Mehico
va Vung bo Bic hé Tchad thudc chau Phi thudng sit dung loai tao nay lam
nguén dinh dudng protem Nhat Ban stt dung Chlorella nhu mét ngudn
protein va vitamin dé bS sung vao mot vai thuc phdm nhu sa chua, kem
va banh mi. Gan day con ching minh dude tac dung chdéng phéng xa cua
cac chalt c6 trong tao Spirulina.

6.4. San xuit nam soi

N&m s¢i cling 14 ngudn protein don bao phong phi. Téc dd sinh truong
cia nfm sg¢i thdp hon vi khuin v n&m men, tuy nhién cling cé nhitng
ching ndm sgi ¢6 téc d6 sinh trudng nhanh nhu ndm men, dic biét nhiing
ching nay néu nudi trén cd chat dic va bing phuong phap bé mat. Ham
lugng protein thd trong nam sgi dat 50-55%, khi sinh trudng nhanh ham
lugng acid nucleic ¢6 thé rat cao (ARN t6i 15%). Can luu ¥ dén thanh phan
kitin chda trong thanh t&€ bao ndm. Céng nghiép san xuat penicilin da tao
ra lugng 16n sinh khéi ndm penicillium chryrosenum. Lugng sinh khdi nay
coil nhu chét phé& thai cia cdng nghé penicilin c6 thé sdy khoé va st dung
vao nhiéu myc dich khac nhau nhu lam thde an gidu protein cho chén
nudi, hodc thuy phan dé tao ra cac acid amin lam méi truong giau dinh
dudng d€ nudi vi khuan (bacillus subtzl;s) sinh tong hgp protease hoic
amylase rat kinh t&€. C6 nhitng loai ndm sgi phat trién rat nhanh trén méi
trudng bot sén hodc sin lat nghéo protein (~1,0-1,5%) ¢6 b sung thém
khoang vi lugng nudi trong 40-48 gid, ndm phat trién, dem sdy khé va
nghlen thanh bét lam thdce &n cho gia sic. B4t nay ¢6 ham lugng protein
tong s6 1&n tdi 10%.

Nam s¢i c6 thé dude nudi trén nhidu loai co chat dé thu nhan SCP nhu
ri dudng, céc loal bot (sén, khoai lang, khoai tay gao, ...). Thudng st dung
cac loai ndm sgi: Cladosporium, Spicaria elegans, Fusarium graminearum,
Grafium, Aspergillus, Penicillium, Mucor, Rhizopus, va cac loai khac. Cac
loai ndm nay thudng duge nudi & pH (3,0-4,5) trong diéu kién nay sé ngin
can sy phat trién ciia nhiing vi khuin nhidm vao méi truong nudl. Ham
lugng protein thé cia cée loal ndm sgi duge lua chon d€ 18n men dat trung
binh tit 40-60% (bang 6.5).
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Bang 6.5. Ham Iugng protein thd, N «-amin va N phi protein d mét s& loai ndm

Loai nim Nguén C Protein thé | N a-amin Tk%hlgi?:iﬂ?
Aspergillus oryzae Tinh bét 50,2 28,7 42,6
A. oryzae Ri dudng 423 26,1 38,2
A. niger Ri dudang 47 .8 25,5 46,6
P. chrysogenum budng stfa 56,3 415 26,0
P. chrysogenum Ri dudng 48,2 26,8 443
Neurospora sitophila Tinh bét 65,7 35,6 456
N. sitophyla Ri dudng 50.6 33,7 335
Fusarium graminearum Tinh bot 54,0 421 220
F.moniliorme Ri dudng _ 51,5 35,6 30,9
Alternaria tenuis Tinh bét 51,5 28.3 494
A. tenuis Ri dudng 49,5 22,3 55,0
Agaricus bispora Ri 32,8 19,4 41,0

Paecilomyces elegans, Aspergillus oryzae, myrothecium verrucaria va
Trichoderma reesei 14 nhiing loai nadm thich hgp dé1 vé1 sy tao thanh sinh
khéi trén nudce thai cia cong nghiép san xuit ca phé va rugu rum. Néu lén
men ¢ diéu kién vé trung pH ban ddu 4,2, thi sau 6-8 ngay lén men san
ligng sinh khdi c6 thé dat 20-30g/lit dich nuéi, va ham lugng protein dat
20-34%. Sau khi nudi ndm ham lugng chat hitu c¢d trong nude thai giam di,
td 13-15% giam con 2-3%. Cac két qua tuong ty ciing thay khi 1én men
Verticillium sp. trén nuée thai san xuét ca phé; Aspergillus fumigatus trén
ba mia, nude thai cta céng nghiép thuc pham, bot gidy tit gb; Penicillium
digitatum trén nudc thai san xuit tinh b6t khoai tay, v.v...

Trong trudng hgp ding nidm sgi dé cho &n tryc tiép, cdn luu y dén
ham lugng kitin cao trong thanh t& bao n&m va ddc t& cha ndm cb thé cb
trong thanh phim. CAn tién hanh kiém tra trude khi stt dung. V& chat
lugng protein ctia ndm sgi, nhiéu phan tich cho thay rang ham lugng cac
acid amin chita luu huynh nhu cystein va methionin trong ndm sgi théap
hon protein ciia déng vat.

6.5. San xuat nam an

Cac chat thal cua ndéng nghiép nhu rom, ra, bd mia, cuia céng nghiép
nhu gb vun, miun cua, v.v... Nhilng nguyén liéu ndy mét phan bi dét chay
thanh tro, mét phan duge i dé phan giai nha vi sinh vat. Bing cac ky thuat
khac nhau céc chit thai nay da duge dung lam co chat dé tréng cac loai
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ndm qui vita lam thyc pham, vita lam duge pham. Co chat tréng ndm sau
khi thu hoach ndm la nhiing san pham da dugc phan giai, duge ding 1am
phén bén hitu co hodc ché bién thanh cac thdc 4n cho ¢& hodc mét s§ dong
vat ¢ gia tri kinh té.

Céac ba thai hitu cd nhd céng nghé tréng ndm da mang lai nhiing hiéu
qua sau:

» Chalt thai duge loai bo di dude xii 1y thanh nhiing san pham an toin
tra lai cho méi truong xung quanh va hod nhip vio mdi trudng sinh
thai nho cac qua trinh chuyén hoa tu nhién.

+ Cha4t thai rdn hay chat thai 1ong déu c6 thé dung lam cg chat cho
cbng nghé trong nam.

o Lignhin khéng tiéu hoa dugc cing cac thanh phan cfia thanh t& bao
da bi lignhin hoa cao nhu cellulose va hemicellulose déu c¢6 thé bi
phén huy nhd cac enzym ciia ndm lam bién déi hoan toan.

» Cac ngudn carbon tif cac chat thai hdu nhu khéng st dung duge nho
trong ndm ta thu duge sinh kh6i giau protein c6 gia tri dinh dudng
cao {(nidm rom, nim md, nim s0, ndm huong, méc nhi,...), ndm duge
héu (linh chi,...).

a . . e o - A7 At - Py ~ o
Qui trinh trong ndm dn cé thé téng qudt vé nguyén tdc nhu sau:

Giéng nidm duge chuén bi va nhan gidng trong phong thi nghié¢m
nham tao ra mét s8 lugng 16n bao ti. Sau dé dem ric bao ti nam 1én ¢d
chit trong ndm da dugc chuédn bj sdn, co chit c6 thé u thanh ludng nho
(tréng nAm rom), hay bé lai thanh céac bich hinh tru va x8p thid tu trén cac
g4, nudl trong nha kinh, hay nuéi hé ngoal trai, hodc nha cé mai che D1eu
quan trong l& gm duge nhiét d6 va d6 Am thich hop dé bao ti nAm nav mam,
sau d6 tao qua thé. Trong qua trinh cham séc cho qué thé phat trién thudng
tudl hoéc phun thém céc dung dich c¢é chia dinh dudng (N,P,K, ...). Néu
cham séc dung ky thuat sé thu hoach qua thé duge nhiéu lin, va ning suat
sé cao. Trong ndm hién nay 132 mot nghé phu cia nhidu gia dinh néng dan
Viét Nam g6p phan xo4 d6i giam nghéo, lam trong sach méi truong séng.

N&m an dugc trong 6 nhidu nude trén thé gidi & cac diéu kién khi hau
khac nhau. Cac chét thai cua ndng va ¢déng nghiép la nhiing co chit thich
hgp ctia nghé tréng nadm. N&m md duge tréng nhiéu & chau A, chau Uc va
bac My. Dai loan 1a noi san xuit ndm #n diing thit ba thé gidi. Trung Quéc
la nude san xudt ndm rom nhiéu nhat, ndm nay ciing duge tréng nhiéu &
Philippin, Viét Nam va Indonesia.

82



Chuong 7

CONG NGHE SINH HOC VA Y HOC

7.1. Gidi thiéu tdng quat

Cho téi dau th& ky XX nhan loail ludn phai d8i dau véi cai chét do cac
bénh dich gay ra, ty 1& chét sd sinh 1én téi 25%, chét tré em ciing 1én dén
25%. Cac bénh dich lam chét hang loat ngudi khéng loai trit lia tubi nio.
Chi ¢6 khoang 2% dan s& séng duge qua 65 tudl. Ddi song clia moi ngudi vat
va nghéo d6i, thi€u dinh dudng, dich bénh gy chét hang loat ma khong
phuong citu chiia, chinh nhiing hiém hoa d6 di thic ddy viée nghién ctu dé
tim ra nguyén nhan giy bénh va cac thudc dic tri tiéu diét cdc mam bénh
d6 nhu cac chat sat trung, khang sinh, cic vaccin, v.v... Véi sy cai thién
diéu kién sOng, cung vdi cae v khi hitu hiéu tiéu diét cac vi khudn, virus la
cac vaccin va cic chéit khang sinh, tudi tho cia con ngudi da tang tit 35 1én
dén 80 tudi. Piéu kién sdng ngiy cang dude cai thién, cac bénh nhiém
khuan bi ddy lui thi cac bénh hiém nghéo khac lai xuét hién de doa tinh
mang cua nhén loai nhu cAc bénh ung thu, tim mach, AIDS, tiéu dudng.
bénh alzheimer, v.v... Cac bénh hiém nghéo d6 dang c6 xu hudng ting
nhanh. Ngudi ta hy vong s& diéu tri dude cac bénh d6 mot cach ¢é hidu qua
nho k¥ thuat di truyén phan ti va cong nghé sinh hoc hién dai. Mot linh
vite v hoc méi ra doi d6 1a y hoc di truyén (gentic medicine). Mot s§ bénh
ung thu cé lién quan dén gen gy ung thu mang tinh di truyén qua céac thé
hé trong gia dinh. Do su kham pha ra ban dé gen ngudi ma cac nha diéu tri
hoc biét duge gen gay bénh nim & vi tri nao, chi cn loai bd gen d6 la co thé
trd lai binh thudng.

Cac san pham cta céng nghé sinh hoc diing trong y hoc ¢6 dac diém la
chi san xudt trén qui md nhd (binh 1én men chi vai lit), san ludng chi tinh
bing gam nhung cling c¢6 gia tri 16n va c6 thé diéu tri cho nhifu ngudi
(interferon, somatostatin, ...}.

San phdm ctia cong nghé sinh hoc dung trong y hoc ¢6 thé chia ra nhu
sau:

o Céc san phdm ding cho diéu tri: cac hormon, cac protein didu hoa,
cdc khang theé.

e Cac kit chdn doan cac bénh di truyén trude khi sinh.

« CAac vaccin.
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 Chén doan mién dich va cac mau ADN dé xac dinh bénh.
¢ Liéu phap diéu tri gen.

Thi trudng thucng mali hién tai va tuong lai sé con gidi thiéu nhiéu
san pham méi cha cong nghé sinh hoc phuyc vy y hoc. Tuy nhién dé diu tu
vao nghién ctiu san xudt cac duge pham ky diéu nay ddi hoi phai ¢é nhiéu
tién, c¢6 k¥ thuat cao, va cung mang nhiéu tinh may rai. Cac nha chién luge
phai ¢é kién thic, sang sudt va cé quyét sach dang ddn néu khong sé rnthan
dugc nhiing t6n thit cay ding.

7.2. Dugc pham va duge sinh hoc

Mot khdi lugng khong 16 cac duge phadm hién dang duge st dung trong
y hoc duge san xuét bang téng hop hoa hoc hoan toan, hodc 1a su bién déi
bdng hoa hoc cdc chat cé ngudn géc sinh hoe. Duge sinh hoc
(blopharmaceutlcals) 1a nhlmg chét duge xem nhu nhitng proteln thudc do
két qua tai to hop di truyén, cac vaccin tai té hgp, cdc khang thé don dong
(monoclonal antlbodles) diung cho diéu tri cac bénh khac nhau. Hién nay
cdc duge pham do cong nghé sinh hoc tao ra méi chi€ém mét thi phan nhd
trong coéng nghlep duge. Song trong tuong lai gin cac san phim do céng
nghé nay san xuit sé phAt trién nhanh chéng va chiém dia vi quyét dinh
trong diéu tri nhitng bénh hiém nghéo. Nghlen cltu tim cde thude méi bang
cong nghé sinh hoc 1a muc tiéu trude mit ciing nhu lau dai cla y hoc hién
dai. Ky thuat hoa sinh cling sé thiic day cong viée tim kiém, thi nghlem
chc thude méi va giai thich cd ché tac dyng cua thuée trén cg thé & mue
phéan tu.

7.3. San xuat cac khang sinh

Nam 1928, AIexander Fleming, nha vi khuén hoc ngu(:ix Anh trong khi
nghién e¢u tu cau khuén ong nhan th4dy xung quanh khufn lac méc¢ xanh
nhiém vao hop Petri nuéi tu cAu tao thanh vong vd khuin. Hién tuong ky
la d6 da duge Fleming nghién citu va phan lap thudn khiét va xac dinh
duge méc xanh a6 1a Penicillium notatum. Cac nghién citu vé P. notatum
tiép theo khéng mang lai két qua gl vi Flemmg va cong su khéng thu duge
hoat chat “ky diéu” da tidu diét tu cdu khuin vi hoat lyc ctia chit tao ra dé
néng dé qué thap va cé 1a cting dé bi phan huy. Phat minh ctia Fleming bi
ling quen Dén nim 1939 hai nha khoa hoc Florey & Oxfor 43 nghién cttu
lai vin dé nay va hai 6ng da thanh céng. Hoat chat chiét ra duge tix méi
truong 1én men nédm P. notatum dé dudc dat tén 1a penicilin. Pén nam 1941
penicilin dude nghién cifu san xuét phuc vy diédu tri cho thudng binh trong
dai chién thé gidi thd hai. Tuy nhién lic bay gid méi chi biét k¥ thuat [én
men bé mét hidu qua thap. Gia thanh 1kg penicilin (1944) 14 227.270 USD:
va ky nguyén clia chat khang sinh duge thita nhan tinh tir ndm 1941. Cho
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dén nay nguoi ta da phat hién va md ta khoang hon 8000 chat khang sinh
khic nhau ¢é ngudn gde tit ndm mde, xa khudn va vi khudn. Thudt ngi
khang sinh (antibiotic) dugec Watsman N.A goi tr 1944 khi 6ng phat minh
ra streptomycin tit mol trudng nudi cdy Streptomyces griseus. Thuat ngi
nay da duge quen dang cho dén bay gid. Song khai niém vé chat khang
sinh cling da ¢6 nhiing thay déi do cdc nha khoa hoc & cac linh vye khac
nhau muén md réng khai niém vé chit khang sinh d& goi cho mot s6 hgp
chit khac nita, va ciing mudn cai chit do minh phat minh ra ciing duge
dling vao danh muc cua cac hgp chat “ky diéu” nay.

Theo cac nha sinh hoc dinh nghia Khéang sinh 14 nhiing hdp chat hoa
hoc do vi sinh vat tiét ra ¢é tac dung ttc ché su phat trién hay tiéu diét mot
cach chon loc mét nhém vi sinh vat xac dinh (vi khuén, ndm, xa khuén,
protozoa, virus) hay ca t& bao ung thu ¢ néong d6 thap. Con cac nha hoa hoc
thi muén dinh nghia khang sinh phai bao ham ca cac ch&t téng hgp bing
ho& hoc ¢6 tac dung diét khudn nhu céc chit thudce quinolon (pefloxacin,
norfloxacin, v.v...) Song da s6 ciac nha khoa hoc khfing dinh chi nén goi cac
chat khang sinh 13 cac chat ¢6 ngudn gdc tit t& bao séng (vi sinh vat, t& bao
déng vat, thuc vat). CAc chéit téng hgp bang ho4a hoc néu duge goi 1a khang
sinh thi tidu chufn chit d6 phai do vi sinh vAt tao ra, sau d6 cic nha hoa
hoc bat chude téng hogp lai bing hoa hoc dé gidi quyét v&n dé kinh t&
(chloramphenicol do Streptomyces venezuela tao ra). Cac chat téng hop
bing hod hoc thudc nhém quinolon nén goi 1a cdc chidt khang khudn
(antibacterial).

Khang sinh d3 duge su dung trong y hoc tit 1945 (penicilin} sau dé
mdt loat cac chit khang sinh khéc tit xa khuén duge phat minh ra va
nhanh chéng duge st dung dé didu tri cAc bénh nhiém tring hiém nghéo
(bang 7.1).

Bang 7.1. Mét vai khang sinh quan trong co gia tri kinh t& cao.

Tén khang sinh Vi sinh vit san xuit khang sinh Hoat phé

Penicilin G

Penicillium chrysogenum

Khang khuin

Streptomycin

Str. griseus

Khang khuin

Tetracyclin

Str, aureofaciens

Khang khuin

Chloramfenicol

Str. venezueia

Khang khuin

Oxytetracyclin

Str. rimosus

Khang khuan

Cephalosporin

Cephalosporium acremornium

Khang khuan

Actinomycin D

Str. antibioticus

Khang ung thu

Bleomycin

Str. verticilfum

Khang ung thu

Daunorubicin

Str. peucelius

Khang ung thu

Mitomycin C

Streptomyces sp

Khang ung thu
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Bang 7.1, (tiép)

Kanamycin Str. kanamyceticus Khang khuan
Nistatin Str. noursei Khang nam
Fumagillin Aspergilius fumigatus Khang protozoa
Griseofulvin Penicilfium griseofulvum Khang ndm

Nisin Streptococcus sp. Baoc quan thuc pham
Natamycin Streptococcus sp. Bao quan thuc phdm
Rifamycin Nocardia sp. Khang lao
Polymyxin B Bacillus polymyxa Khang khuan
Gentamycin Micromonospora sp. "“‘| Khang khuan

Khang sinh con duge st dung trong thiu y dé diéu tri cac bénh nhiém
trung cua dong vat nhu viém phéi & trau bd, tu huyét trung & lon, v.v...
Ngay nay, khang sinh c¢on duge Ung dung trong néng nghiép trude hét ¢é
tiéu diét cac ndm va vi khuén giy bénh cho cdy trong nhu cac bénh khé
van, vang lui ¢ lda (validamyxin, blasticidin 8, kasugamyxin, v.v...) bénh
thdi c6 ré & cic ciy ¢6 ci, v.v... Khang sinh ¢on kich thich ndy mim cta
hat. Thuong ngdm hat trong dung dich khang sinh truée khi gieo via dé
kich thich ndy mam, vita tiéu diét mAm bénh c6 trong hat. Cing cé thé
phun dung dich khang sinh cho cay tréng dang bi bénh, hodc tron cac vi
sinh vat sinh khang sinh vao trong dat dé tiéu diét mam bénh c6 trong dat.
Trong chin nudi khang sinh duge sit dung lam chét b8 sung vao thic dn
nhim kich thich ting trong. R4t nhiéu chit khang sinh dude dng dung véi
muc dich nay (cac khang sinh nhém tetracyclin, bacitraxin, monelzin, ...).
Khang sinh cdon duge st dung trong céng nghiép thuc phim dé bdo quan
thyc phdm déng hop. Néu ding khang sinh thuc phim déng hép sé& bao
quan dugc ldu hon, khit triing & nhigt d6 thap hon nén chat lucdng thuc
pham giii duge tét hon (trén thuc t& thuong sit dung nizin 1a khang sinh do
B. likeniformis tao ra). Tuy nhién cling can luu ¥ khi dung khAng sinh
trong chin nudi va bao quan thuc pham, néu con du lugng khang sinh thi
thuc phdm d6 sé khéng ban duge, ngudi ta lo s¢ sé anh hudng dén van dé
khang thude clia céc vi sinh vat giy bénh. Vi vay chi nén st dung nhiing
khang sinh nao khéng dung trong y hoc vae muc dich bao quan thuc pham,
va trong chin nudi, hodic phai ¢ nhiing ky thuat thich hgp.

Hang nim toan thé gidi san xuat khoang 100.000 t4n khang sinh cac
loai véi téng gia tri khodng 10 ty USD. Riéng nhém khang sinh betalactam
(penicilin va cephalosporin) chiém t6i 7 ty USD. Khang sinh dung diéu tri
cAc bénh nhiém triing chd y&u do vi khudn giy ra. Hang tram chat khang
sinh ding trong y hoc hién nay da dudec coi 14 nhing “than duge” cla
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nhitng nam 70 cta thé ky XX. Song do nhiéu nguyén nhén khac nhau nén
hién nay xuét hién nhiéu chling vi khudn giy bénh khang lai khang sinh,
cho nén nhiing khang sinh kinh dién khéng con tac dung d6i véi mot sé
bénh nhidm trang niia. Viéc tim ra céc chit khang sinh méi bs sung phd
tac dung 1a cAn thiét. Hang nim cAc nha nghién cGu céng bd phat hién
khoang 100 ch&t khang sinh mdi. Tuy nhién dé dua duge mét khang sinh
mdéi vao diéu tri khéng phai don gian, vi nhi€u khang sinh phat hién ra cé
phé khAng khudn rit t6t trén invitro. Nhung khi nghién ctiu trén invivo thi
khang sinh d6 lai bi loai vi nhiéu 1y do khae nhau nhu: doc tinh cao, khéng
6 tace dung khi ti€p xtc voi dich cg thé, va néu san xuat duge thi gia thanh
qua cao, v.v... Sinh hoc phan t da tim ra duge gen didu khién sinh téng
hdp khang sinh. Song viéc nghién ciu dé tim cic khang sinh méi van la
qué trinh phan lap va sang loc hang ngan mAu dit khac nhau rit ton kém.
Phuong hudng nghién eitu va san xuit cac khang sinh méi ¢é hidu qua diéu
tri hién nay thudng két hgp ciac phuong phap sinh hoc va hoa hoc. Mot
khang sinh méi duge tim ra khi biét rd cau tric hoa hoc, ¢6 thé bién ddi cau
tric hoa hoc bing ban t8ng hop dé ¢6 thém nhitng vu diém méi clia phan tl
nhu ting tac dung khang sinh, giam cac tac dung phu va déc tinh, v.v...
Khing sinh nhém betalactam lic dAu chi ¢é penicilin G, V va
cephalosporin C hién nay da ban tdng hgp bang hoa hoc hang ngan chit
khac nhau va st dung trong diéu tri hang tram chat.

D& ¢6 duge mot chat khang sinh dung trong y hoc phai trai qua nhiéu
cong doan, trong pham vi cuén sach nay khéng dé cap dén dugc vi qua dai.
Tuy nhién c¢6 thé téng quat bang cac budc sau:

o Budc 1. Phan lap vi sinh vat sinh khang sinh (vi khuéin, xa khuén,
ndm) dudi dang thudn khiét. Chon dude ching cé hoat phé khang
sinh mong mudn. Pinh tén vi sinh vat tuyén chon duge.

o Bude 2. Nubi cdy vi sinh vat sinh khang sinh trong thiét bi 1én men
dung tich tit 5-100 lit. Chiét xudt, tinh ché dé thu khéang sinh tinh
khiét, xac dinh cdu trdc hoa hoc, thi sd by vé doc tinh va mot vai
hing s6 1y hoa ctia khang sinh tim duge. Néu 1a khing sinh méi, c6
trién vong thi tiép tuc nghién cftu cic budc tiép theo.

e Buwde 8. Nghién citu cac dac diém sinh 1y, sinh hod cfia vi sinh vt
sinh khang sinh, tim méi trudng t8i wu dé nudi cay. Dot bién cal tao
giéng bang cac k¥ thuat di truyén ¢6 dién va ky thuat gen dé thu duge
ching gifng cé nang suit cao, 6n dinh.

¢ Buée 4. Nghién citu dude 1§ cia khang sinh tim duge, tac dung diéu tri
cua khang sinh bing cach giy bénh thyc nghiém trén dong vat thi nghiém.

¢ Budc 5. Nghién ciu san xuét khang sinh trén qui mé coéng nghiép
bao gbm: méi trudng 1én men, cac théng s6 k¥ thuat cua qua trinh 1én
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men, phudng phéap chiét xudt va tinh ch& dé dat tidu chudn ding lam

thude, v.v...

e Buwdc 6. Nghién citu vé kinh t& va thi trudng.

Hon 8000 chat khang sinh d& duge phat minh. Vi vay dé phat minh
thém mét khang sinh méi khéng tring véi cac chit da mé ta 1a van dé khé
khan. Tuy nhién ciing ¢6 nhitng nguyén tédc nhat dinh dé nhanh chong
nhéan biét ch&t khang sinh tim thay ¢ phai la chit méi hay khéng? Vé tac
dung sinh hoc, ¢6 nguyén tdc lién quan gitia ciu tric hoa hoc va tac dung
khang sinh. Cac chat khang sinh du

(bang 7.2).

ge phan loai theo ciu tric hoa hoc

Bang 7.2. Phan loai cac chat khang sinh dua theo ¢4 trac hoa hoc.

Phan loai

Nhom khang sinh

Khang sinh cu thé

—_

. Cac khang sinh ¢é chifa dudng

trong phan

Aminoglycosid

Streptomycin, neomyecin

Orthasomycin

Everninomycin

]

N- glycosid Streptothricin
C- glycosid Vancomycin
Gtycolipid Moenomycin

4%

. Khang sinh chifa vong lacton I8n

(macrocyclic lacton)

Khang sinh macrolid

Erythromycin

Khang sinh polyen

Candicidin, nistatin

Ansamycin

Rifamycin

Macrotetrolid

Tetranactin

L]

. Quinon va cac khang sinh
cung ho.

Anthracyclin Adriamycin
Naphthoquinon Actinorhdin
Benzoquinon Mitomycin

Céac tetracyclin

Tetracyclin, terramycin

Da&n xudt aminoacid

Cycloserin

Khang sinh betalactam

Penicilin, Cephalosporin

4. ::;i;héng sinh aminoacid va Khang sinh peptid Bacitraxin, polymycin
Chromopeptid Actinomycin
Depsipeptid Valinemycin ]
5. Khang sinh dj vong ch(ta nito Cac khang sinh nucleosid Polyoxin
6. Khang sinh di vong chita axy Cac khang sinh polyether Monensin

~J

. Cac khang sinh nhan thom

Dan xudt benzen

Cloramfenicol

Cac ether thom

Novobiocin
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Céc chit khang sinh cing nhém cdu tric thi cac tinh chit hoa hoc,
hoéa 1y, the dung phu va tac dung diéu tri gAn nhu nhau, chi khac nhau vé
cudng d6 tac dung va liéu dung. Céac khang sinh nhém betalactam c6 khung
6-APA hay 7-ACA déu c6 tac dung phu 1a ¢6 thé gay s6c phan vé, dé bi enzym
betalactamase pha huy,... Cac khang sinh thudc nhém aminoglycosid ¢6 cau
triic bao gdbm phan dudng ndl v6i nhau bang day néi osid va phin aglycol
ching ¢6 tinh base yeu nén dé chiét xuat cac khang sinh nhém nay chi cAn
ding nhya trao déi ion thudc loai ¢6 nhém trao déi 1a carboxy cationid.
Chinh vi qui luat d6 ma cé thé phat hién cac khang sinh nhém nay rat dé
dang. Mudn tim mét chat khang sinh tidu diét duge loai vi khudn giy bénh
nao d6 thudng st dung chinh vi khudn @6 lam vi khuén kiém dinh ban dau.
Muén tim mét khang sinh chéng ung thu thi vAn dé phdc tap hon nhiéu.
Thudng phai st dung cac dong t€ bao ung thu va nudi cdy t€ bao dé trong
mol trudng ddc biét, roi tién hanh thi true tidp hoidc gian ti€p. Tim mot
khang sinh c6 tac dung chdng virus cling rat khé khan, thugng phai si
dung phudng phap nuéi cdy t& bao. Vi virus la loai ky sinh bit budc trén t6
bao séng. Cho tdi nay di co héng chuc khang sinh chéng ung thu duge si
dung trong diéu tri ¢6 hiéu qua. Song chua ¢é mot khang sinh nao ¢é tac
dung dé diéu tri virus. Cac bénh do virus gay ra thuong st dung cic vaccin
va interferon sé dude néi téi & phan sau.

7.4, Céng nghé san xudt penicilin va cac khang sinh ban téng hdp nhém
betalactam

7.4.1. Gidi thiéu chung vé penicilin

Penicilin 14 tén goi chung cia mét nhém chat c¢é cdu tric hoa hoc
gidng nhau, gdm vong betalactam néi véi vong thiazolidin,

S
R— CONH

O COOH

Cac penicilin chi khac nhau 8 cAu tric mach bén. Khi 1én men
P.chrysogenum trong mdi trudng khong cé tién chat ta th&y xuit hién
nhiéu penicllin khac nhau.

Penicilin 1a khang sinh duge phat minh vao 1928, 1a khang sinh duge
nghién ctiu dé san xuéat cong nghé 1&n men chim d4u tidn vao 1945.
Penicilin va cic dan chat ban téng hop cling véi cac cephalospm in ban téng
hop 1a nhém khang sinh quan trong nhit hién nay dé didu tri cac bénh
nhiém khudn. Penicilin 1a khang sinh dude san xuit véi tdn lugng 16n nhat
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trong tit ca cac khing sinh hién c6, doanh s8 clia penicilin va cac chét cling
nhém chiém dén 80% doanh sd clia tat ca cac khang sinh hién dang sl
dung trong diéu tri (khoang 7 ty USD méi nam). Penicilin 14 khang sinh
san xuit khé nhit vi né chita vong betalactam nén khéng bén vitng trong
mobi trudng nude. Thiét bi ciing nhu cdng nghé san xuit penicilin ciing hién
dai nhat trong cong nghé khang sinh. Penicilin 14 khang sinh vAn con trién
vong nhat vi né vira 1a thude, viza 14 nguyén liéu dé san xuét ra cac khang
sinh nhém betalactam. Trong méi trucng 1&én men Penicilium chrysogenum,
néu khéng c6 tién chit nim sé tao ra hang loat cic penicilin ¢6 cac mach
ngang khac nhau (bang 7.3).

Bang 7.3. Cau tric phan t{f clia cac penicitin thién nhién

Goc R Tén goi goc Tén penicilin
CH,{CH,); - CH, - Hepthylpenicilin Penicilin K {IV}
CH,-CH,CH=CH - CH, 2-pentenylpenicilin Penicilin F (1)

CH,- (CH,);- CH, - Amylpenicilin Dihydropenicilin F
CgHs - CH, - Benzylpenicilin Penicilin G
HO—@—CH; Phenoxymethylpenicilin | Penicilin V
HOOC— —CH,—
GHCH)—CH, 1-aminoc-4-carboxy- .
o Penicilin N
H, buthylpenicilin
C¢Hs-0-CH,- Paracxybenzylpenicilin

Penicilin X (1)

Nhung néu nudi ndm trén méi trudng chia cao ngd va tién chit la
acid phenylacetic nim sé tao ra penicilin G (benzylpenicilin). Cling trong
diéu kién nhu trén, néu cho tién chat la acid phenoxyacetic nim sé tao ra
penicilin V (phenoxymethyl — penicilin) 14 mét ch4t bén viing v6i acid nén
¢6 thé dung dudng udng dudge.

7.4.2. Lén men sinh téng hop penicilin G

Nhin véo ¢ong thic cdu tao ciia phin ti penicilin cho thdy diy 14 mét
tripeptid vong gom 3 acid amin 1a: acid aminoadipic, cystein va valin. C6 1&
cac acid nay la tién chit dé téng hop ra nhén ¢d ban cla penicilin 12 6-APA
(hinh 7.1).
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Hinh 7.1, Su hinh thanh 6-APA trong t€ bao P.chrysogenum.

Vi vay, dé 1én men sinh téng hgp penicilin nhd Penicilium chrysogenum
trong moi trudng 1én men, ngoai glucose hay lactose 14 ngudn néng luong
chinh dé n&m phat trién, cidn phai b6 sung thém ngudén dam gidu acid amin
(thudng dung cao ngd) dé ndm xdy dung nén phan ti penicilin. Vi trong cao
ngd ¢6 chiat phenylethylamin C;H, - CH, - CH, - NH,. Néu tién hanh 1én
men trén moi truong tu nhién khéng cé tién chit, penicilium chrysogenum
3é tao ra cac penicilin (bang 7.3).

Trén thyc té&, chi ¢é penicilin G,V 1a ¢6 hoat tinh khang khudn manh
nhit va duge (ing dung trong diéu tri. Do d6, trong qua trinh 1én men,
ngudi ta da cho tién chét acid phenoxyacetic dé tao ra penicilinV.
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Qua trinh 1én men duge thyc hién ¢ nhiét ¢4 26"C, trong thai gian 170
- 190h, cb khuay trdn va cung cap khéng khi vé trung, véi luu lugng 1 /1 /
phiit (1 thé tich khéng khi/ 1 thé tich méi trudng / 1 phiit).

7.4.3. Chiét xuét penicilin G

Penicilin G dang acid ty do hoa tan nhiéu trong dung méi hitu ed nhu
buthylacetat, amylacetat.

Trong cong nghiép thuodng s dung buthylacetat, vi cé6 kha nang tot nhat
dé tach penicilin khéi méi truong nudc. Vi penicilin dé bi mat hoat tinh trong
méi trudng nude nén phai ha nhiét d6 dich 18n men xudng 4°C, sau dé loc loai
sinh khoi. Dich loc duge chiét bing buthylacetat trén may ly tam phan lap
sidu tée. Dich chiét duge tdy mau bang than hoat, lgc loai than, dich khang
sinh tinh khiét duge két tinh dang musi penicilinat K hoiic Na biing cach cho
phan ttng véi kali acetat hay natri acethat. Loc 13y tinh thé, ria tinh thé bing
butanol. 82y khd san pham duéi 4p suat giam (hinh 7.2).

Dung moi Than homt y
‘ Dung mdi

h A

Nurdc

Penicilin G, V

Dich 1én inen 6

Loc loai than

Chiét Pentcilin

F 3

Tav ntiw

Dung moi acetat K \Na
Dung méi

l e Locldy timhthe gt tinh Penicilin
- Loc tinh thé Rua tinh thé
--Rira
- 3av khé chin khonsg
thu Penicilin G/V

Hinh 7.2. So db6 chiét xut Penicilin G tif méi trudng 1&n men P. chrysogenum.

7.4.4. San xudt 6-APA va cédc penicilin bén téng hop

6-APA (acid-6-amino-penicilanic) 14 khung co ban clia cac penicilin
ban toéng hop, dugc phat hién thdy trong mbi trucng lén men
P.chrysogenum. Chét nay khéng c6 hoat tinh khang sinh, nhung ciing bi
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phéan huy bdi penicilinase. Ngugdi ta gia thiét riing 6-APA duge hinh thanh
trude khi P, chrysogenum gén tiép mach ngang d€ hoan thanh phan td
penicilin trong qué trinh sinh téng hop. Vi vay, di ¢ cong trinh nghién ctu
san xudt 6-APA bing cAch ngiing 1én men & thoi diém thich hop dé chi thu
1y 6-APA nhung khong thanh céng. Trén thuc t& ¢é hai phuong phap san
xuflt 6-APA 12 phudng phap hoa hoc va phuong phap enzym t vi khuén.

7.4.4.1. San xuét 6-APA béng phuong phap hoa hoc

Theo Weissenburger, Vander Hocven (1970) 6 thé thuc hién viéc san
xudt 6-APA theo so db sau:

@-CH _ CONHj;'/ : f (CH),SiCl
—

Tert. amin
COOH
PCI,
CH,— CONH —_— -
- 40°C
COOSI(CH,),
Orenmgmvpy =
| ’ - 40°C
//
c 4
Oron—empy 2
// \
OR 4
Q—CH — COOR + Hmj;( f
CH,
COO—
(6 - APA)

7.4.4.2. San xuét 6-APA bdng phuong phap enzym

Nhiéu hang duge phdm & nhiéu nude san xuit 6-APA bing phuong
phap enzym vi sinh vat. M6t s6 vi khuéin dudng rudt nhu E.coli, B
megatherium, tao ra enzym acylase (penicilinacylase hay con goi la
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penicilinamidase). Enzym nay cit dit day néi peptid 6 mach ngang ciia
phén tu penicilin dé tao ra 6-APA theo phuong trinh:

Penicilinamidase

Penicilin G (V) = §-APA + R-COOH

Nuéi E.coli hay B. megatherium trén mdi trudng cé cao ngd, dich tu
phin nim men, c¢6 thém chit gdy cidm tng dé tao enzym la acid
phenylacetic ¢ nhiét do 30°C/30 gio. Ly tAm thu sinh khdi, rita sinh khéi dé
loai hét méi trudng. Trong binh phan tng sinh hoc cho sinh khéi E. coli
hay B. megatherium vao dé thuc hién phan ting cit dit mach bén clia phan
td penicilin (néng d6 0,15%) ¢ mdi trudng dém c¢6 pH 8,5 va nhiét do 42°C.
Két thdc phan (ng chiét hét penicilin thita chua phan Gng bing
buthylacetat ¢ pH 2,5. Diéu chinh pH vé 7,0, loc loai b can. C6 dic dung
dich 6-APA ¢ ap sudt giam va nhiét d6 <35°C con 10% thé tich ban dau.
K&t tua 6-APA & pH ding dién (3,9-4,3). Loc 18y san pham va siy kho & ap
suflt giam va nhiét d6 <50°C. San xuat 6-APA bang phuodng phap nhu trén
enzym tl vi sinh vat chi st dung ¢6 mét 1an hidu qua thap, lkg sinh khéi
E. coli chi phdn Ung hét 5-20 kg penicilin. Khi ¢éng nghé sinh hoc phat
trién (sau nam 80 cha thé ky XX), ngudi ta da tao duge cic chling E. coli va
B.megatherium c6 hoat tinh enzym cao, dong thoi céng nghé san xuét 6-
APA da thuyc hién bang phudng phap bat déng enzym hoic t& bao, nén qui
trinh san xudt da ty déng hoa, déng thdi penicilinamidase dang tinh khidt
hay trong t& bio bt déng duge sit dung dé phan Ung nhifu lan mdi phai
thay thé. Coéng nghé hién dai va don gian hon nén gia thanh da giam di rat
nhiéu. Hiéu suét phan tng dat dén 99,5%.

7.4.4.3. San xuét cac penicilin ban téng hop tir 6-APA

Penicilin ,V la nhitng khang sinh thién nhién do eéng nghé lén men
P. chrysogenum tao ra hién van cdn duge st dung trong y hoc dé diéu tri
mot 50 bénh nhiém khuén. Benzathinpenicilin ding diéu tri bénh thap tim
do lién cdu khudn gay ra d tré em, bénh do xoin khuan. R4t nhiéu ching
tu cAu, phé cdu, lién cdu hién da khang lai cAc penicilin thién nhién va ban
téng hgp thé hé 1 va 2. Do d6 viée nghién cttu dé tao ra cic dan chat ban
tong hgp méi tii 6 - APA vAn con 13 vdn dé thdi su. Hién dd c6 nhiéu chat c6
hiéu qua diéu tri cao duge iing dung (bang 7.4).
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Bang 7.4. Mot s8 penicilin ban téng hop tir 6 - APA

Tén penicilin . o 2 p
ban téng hdp Cau tao goéc Hoat phd Su dung
Ampicitin Q?H_ Phé& réng, bén véi acid. Uéng hosc tiém.
NH,
HO—Q_‘CH— G./ . s )
; T idbng Ampicilin, tu diém o .
Amoxycychin NH, hon vé dude dong hoc. Udng hod#c tiém.
OCH,
i Gidng Penicilin G, nhung | +..
Methycilin bén vimg vdi betalactamase. Tiem,
OCH,
><1
i
N. )
X, ©
Gidng Penicilin G, nhung
Oxacilin Xp=H; X, = H bén ving vd& acid va | Udng hoic tiégm.
betalactamase.
Cloxacilin X1=Cl Xp =H
Dicloxacilin Xy =Gl Xp =€l
Carbenicilin @‘?H_ Phé réng Tigm.
COONa

7.4.4.4. San xuédt cac Cephalosporin béan t8ng hop tur penicilin

Cephalosporin C 14 khing sinh duge chiét xuat tir méi trudng 1én men
Cephalosporium acremonium c6 hoat phé tuong tu nhu penicilin, cting bi
penicilinase pha v3 vong betalactam. Cephalosporin ¢6 nhén ¢¢ ban 1a acid-
7-amino-cephalosporinic (7-ACA). Né&u sii dung enzym penicilinamidase
phan {ng véi cephalosporin C ta ciing thu duge 7-ACA theo sg dd phan ting
sau:
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S

R-CO-NH
N.—CH,-0-C-CH, (CephalosporinC)
O

COOH O
)
] N
Penicilinamidase
> ];N —CH,-0-C-CH, {7-ACA)
O H
COQOH 0O

T penicilin G,V bing phuong phap ho hoc ¢6 thé tao duge nhan 7-ADCA
(acid 7-amino-deacetoxycephalosporinic). Sau dé enzym penicilinamidase lai
thuy phan cit dit mach bén dé tao ra nhén cd ban 7-ADCA theo so dé phan
ing sau:

0
S CH Il
CH;—CONH 3 CH,-C-OOH> 90%
? CH, .
N
(Penicitin G} © COOH
0
! oHy
CH— CONH S\t cHysn=cosicHy),
; j;CfCHa — -
N Pyridin HBr
O COOH
S + 5
C_CONH -3 90% HSN
H2 —_—
' N .= CH3 PCI, N. .~ CH3
- 0
° COCH R-on COOH
(7 - ADCA)

T 7-ACA va 7-ADCA bing cac phan ting ho4a hoc da tao ra hang ngan
cac cephalosporin mdi c¢6 hoat phé khang khudn khac nhau, nhidu chat
trong s6 d6 da duge dung diéu tri cac bénh nhiédm khuidn nang ma cac vi
khudn da khang lai cic penicilin (bang 7.5)
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Bang 7.5. Cephalosporin ban tdng hop tir 7-ACA va 7- ADCA.

Nguén géc | Tén khang sinh Cong thue
H S
(F—CONH];(
Cephalexin NH, N _#-CH,
O
COCH
ﬁ; CONH
Cephaclor =Cl
COOH
Tir 7-ADCA
H
(1: CONH];(
Cephracin 7 CH
COOH
Ho@?,
Cephadrocin _-CH,
COOH
S
Q—E—CON
Cephalothin 2 N__ZCH, - O - COCH,
0]
COCH
N=N\
hfo_CH - CONH —N
Cephazolin =N cH,-s- »—CH3
S
Tit 7-ACA COCH
Cef . / \ -——CONHj;r\J
efuroxim
N - OCH CH,-0-CO-NH,
_ HN—(_)— — CONH
Cefotaxim #~CH,- 0 - CO-CH,

N OCH,
CCOH

T7-CSCNSH...
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7.5. Vaccin

Vacein 1a ch®& phdm khang nguyén giy trang thai mién dich ma khéng
giy bénh. Vaccin dung dé kich thich dap ting mién dich nguyén phat, lam
tdng té€ bao nhd va kha nang dap ting mién dich nhé khi tiép xic véi khang
nguyén lan sau. Vaccin khi vao co thé gitp co thé san sinh khang thé hoac
cytokin., Khang thé hoac t& bao T san sinh cytokin s& phan ting véi khang

nguyén giy bénh thuc suy.

Vaccin duge tao ra dudi dang t& bao chét hoic té bao da lam bat hoat
khéng con kha ning gy bénh. C6 thé néu mét vai loai vaccin da duge su
dung trong y hoc sau day (bang 7.6):

Bang 7.6. Vaccin phéng bénh virus

Tén Vaccin

Dang ché tao

Dau mua (Small pox)
St vang (Yellow fever)
Viém gan B {(Hepatitis)
83i (Measles}

Quai bi (Mumps)

S&i buc (Rubelia)

Bai liét (Polio)- Satk
Bai liét (Polio)- Sabin

Com (Influenza)

- Virus séng d& lam yé&u
- Virus s6ng da lam yéu
- T4itd hop

- Virus sdng da lam yéu
- Virus séng da lam yéu
- Virus séng da lam yéu
- Virus bat hoat

- Virus séng da lam yéu

~ Virus bat hoat

Viém mang nio

Nhiém khudn H.influenzae tip b (hib)
Ta (cholera)

Dich hach {plaque)

Thudng han (typhoid)

Viém phdi lién cau

- Dai (Rabies) - Virus bat hoat
Bang 7.7. Vaccin phong bénh vi khun
Tén Vaccin Dang san xuat
- Bach hau Gidi déc t6
- Udn véan Giai ddc té
- Hoga Dich chiét tir Bordetella pertusis

T 4 ching Neisseria meningtidis

TU H. influenzae typ 4 tiép hop véi protein vi

khudn bach hau
Vibrio cholerae chét
Yersina pertis chét
Salmonelia typhi chét

Tu 23 chiing Streptococcus pneumoniae
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Pa s6 vaccin duge diing cho tré em trong chuong trinh tiém chiing mao
réng da cé tac dung trong phong chéng cic bénh nhiém trung. Nhiéu dich
bénh nguy hiém trudc day nhu ta, bai liét, udn van sd sinh, ho ga, v.v... nay
da bi day lui. Mot s8 vaccin dung cho ngudi 16n, va mét s6 st dung véi muc
dich dic biet, Ngudi di du lich, di céng tac dugde tiém vaccin dé dam bao an
toan cho ban than va cho nhin dan dia phudng ndi ho dén. Hién nay mét s6
bénh hiém nghéo méi xuét hién trong mét vai thap nién tro lai diy dang cé
nguy cd gia ting, nhu HIV/ AIDS, SART. Song vdi nhiing thanh tyu cta
sinh hoc phan ti va k¥ thuit gen dya trén nguyén 1y cta L. Pasteus ta c¢6
thé khing dinh duge ring sé tim ra dugc cac vaccin tuong ng dé bao vé
stte khoé cdng ddng.

7.5.1. Vaccin giam déc luc (attenuated vaccins)

Sau khi nudi cdy cac ching vi sinh vat dé san xuit vaccin, ngudi ta
thudng xU 1y ching bing nhiét hay hoé chit nhu phenol, formalin dé lam
mat kha nang giy bénh cia chiing. Cac vaccin d6 duge goi la vaccin giam
doc lge. Tuy nhién vé nguyén téc cac chiing giam doc luc vaAn c6 thé tai dot
bién dé trd thanh ching c¢é doc tinh va giy bénh cho nguosi. Vi vay khéu
kiém dinh an toan vaccin ¢6 qui chuén nghiém ngit @€ dé phong nhiing bat
chic c6 thé xdy ra.

Phan 16n vaccin giam doc luc 1a vaccin virus. Ngudi ta tuyén chon
virus da giy dot bién c6 doc tinh khong dang ké, réi cho virus nhan 1én
trén t&€ bao chi (c6 thé 1a t€ bao than, nio, v.v...) d nhiét d6 thdp. Vaccin
bai liét Sabin da chon duge 3 chung virus Polio khac nhau ¢ thé nhan lén
trong dudng tiéu hoa va tuyén nude bot. Chung khong ¢6 kha nang xam
nhap vao md than kinh do d6 khéng gy duge bénh bai liét. Tudng ty nhu
vAy vaccin sdi, qual bi, sdi Pic (Rubella) va s6t vang diing cic chung virus
sdng d¢d lam giam déc lue. Cac ching virus dai (Rabies) 1am giam doce luc
bing cach siy khd réi cho nhan lén trong md than kinh trung udng cua tho
hay nhan tiép trong phéi ga.

Vaccin BCG (Bacille Calmette Guierin) cia Anh 1a vi du vé vaccin vi
khudn giam déc lyc dang trong phong lao cho tré em tir 10-14 tudi. Chung
Mpycobacterium niy dude phan 1ap tit con bo bi lao duge cdly truyén qua 10
nam trén mdi trudng chita glycerol, dich mat bd va khoai tdy. Cdy truyén
lién tuc trén mdi trudng c6 thanh phén xac dinh néu trén, vi khuin lao da
d6t bién thanh ching khdng con ddc lyc, va khong con kha nang giy bénh
nita. Dén nay da gAn 80 nim chiing vAn khéng d6t bidn ngude tré lai dé
thanh chung gy bénh.
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7.5.2. Vaccin bat hoat

Mgt 6 vaccin duge san xuft tit vi sinh vat di lam bat hoat hay chét
dé ching khéong thé nhan 1én duge trong cd thé va khéng thé gay bénh. Khi
xt 1y bang chifu xa, hoa chdt hay nhiét d6 thi khang nguyén vAn con
nguyén ven, nén tranh dudc rii ro ma vi sinh vat séng cé thé mang lai.

Tuy la vaccin bat hoat nhung vAn cé nhiing trudng hgp tré em ding
vaccin bi di ing. Diéu d6 khong thé tranh khéi, vi mét s8 ngudi qua min
cam v6i vaccin hodc thudc néi chung. Dung vaccin khéng thé gay chét
ngudi n€u dang ding theo chi dinh v hudéng din. Tuy nhién trude day da
¢6 truong hgp ding vaccin bai liét Salk ché tit virus Polio chua bat hoat
hoan toan da gay ra bai liét & ngudi duge tiém ching.

7.5.3. Vaccin ché tir cde thanh phan cua vi sinh vt

Cé thé dung céc thanh phAn riéng ré cla té bao vi sinh vit lam khang
nguyén. Vi du ding vo (capsul) polysaccharid cia Streptococcus pneumoniae
lam vaccin chéng viém phdi, ho#ic vd polysaccharid cia Haemophilus
influenzae tip b dé ché tao vaccin Hib phong bénh viém nfo tré em.

Vaccin d4u tién chéng vidm gan B (Hepavax-B) duge san xuit tu
khang nguyén bé mat (HBsAg) dugc tinh ché tit huyét thanh bénh nhan
viém gan B man tinh. Vaccin nay duge dung chi yéu cho nhing nguoi
thugc nhém ¢6 nguy cd 1ay nhidm cao (cdc nhan vién y t& cham séc bénh
nhéan viém gan B) va dat dap (ing mién dich 85%-95%. Hién nay vacecin nay
da dugc san xuit bang k¥ thuat tai t6 hgp ADN (recombivax HB). Ngudi ta
dua gen mi hod khang nguyén HBsAg clia virus viém gan B vio t& bao
ndm men (Saccharomyces cerevisiae), nudi nAm men trén thist bi 18n men
vi sinh vat. Sau d6 chiét xudt va tinh ch& dé thu khang nguyén.

Vacein chéng AIDS ciing dude thit nghiém tit khang nguyén bé mit gp
120 va gp 160 cua virus HIV. Hién vaccin phong HIV c¢on trong giai doan
thd nghiém 1am sang.

7.5.4. Vaccin vector

Ky thuat tai t8 hgp ADN dang duge si dung dé sin xuit vaccin chia
gen ma hoa cho khang nguyén bé mit clia nhiéu loai vi sinh vat gy bénh.
Bang k¥ thuat nay trong tuong lai khéng xa nhéan loai sé tao ra hau hét cac
vit khi can thigt d& phong va chéng lai cAc bénh nhidm khudn. Vacein
vector hoat dong nhu mét vat mang khang nguyén bé mat ctia vi sinh vat
gdy bénh. Néu nhu vector t4i t6 hdp biu hién dugc khang nguyén trén bé
mit, va sé xudt hién mién dich chéng lai mam gay bénh ma ta quan tim
(hinh 7.3).
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Khang nguyén Gen mé héa AND-virus)

bé mat— Egér:gtnguyén /

D8éi tugng gay bénh Vaccin vector
l _ khéng gay nhiém
A

{Vaccinia virus)

Vaccin vector biéu hién
khéng nguyén bé mat
gay nhiém

Hinh 7.3. 30 d8 minh hoa suf tao thanh vaccin vector

HAu hét cac vaccin vector déu phéat trién dua trén co sd virus. Vi du
dang virus d4u mua bat hoat lam vector mang khang nguvén cia nhiéu
loai vi1 sinh vat gy bénh khac nhau,

Uu diém ciia virus ddu ding lam vector la do:
— (6 kha nang dung nap mot lugng 16n ADN vao genom ctia né.

~ V& lich sit, day 1 vacein d4u tién duge dung dé phong bénh dau.

Giit duge mién dich 1au dai.
~ Dé san xuat va gia thanh thap.

7.5.5. Nghién cuiu san xudt vaccin chéng AIDS
7.5.5.1. Gigi thiéu vé HIV

Triéu ching suy gidm mién dich méc phai (AIDS-Acquired immuno
deficiency syndrome) da dudc mé ta dau tién & M§ (1981). Tuy nhién hién
tugng nay da duge biét it nhat 20 nam trudc d6. Dén nam 1983 thi nguyén
nhén giy bénh mdi dude xac dinh chinh xac. Thi pham chinh ia virus HIV
(Human immunodeficiency virus).

HIV 12 thanh vién thuéc chi Lentivirus, ho Retroviridae ¢6 genom chi
14 ARN sgi don va enzym phién ma ngude (reverse transcriptase). Ciling
nhu céc retrovirus khac, HIV ¢4 c&u tao hinh cdu, ¢6 duong kinh 1a 100 -
150 nm, ¢6 v6 ngoai cling 14 mét mang lipid kép (hinh 7.4)
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Lipid hai lép

wpl 20

ARN

Hinh 7.4. Sg dé cau tao virus HIV

Trén mang 14 cic phan ti glycoprotein, ¢6 trong lugng 120 kDa, ky
hiéu 1a gp 120. Xuyén mang lipid kép 1a cac phan tu glycoprotein, cé trong
lugng 41 kDa, duge ky hiéu 1a gp 41. Gp 120 va gp 41 gan v6i nhau tao ra
gp 160. Gp 120 ¢6 thé gin véi t& bao TCD *, (T, ). Bach cAu don nhan to,
dong dai thyc bao nhu t&€ bao tua ¢ da (dendritic cells of skin), t& bao thAn
kinh dém (brain microglia) ciia hé than kinh trung ucng.

Léi cia HIVes hinh try, duge bao boc bdi 16p protein cé trong lugng
phén tit la 24 kDa (P,,), bén trong 14 2 sgi ARN don, enzym phién ma nguge
(ADN polymerase phu thuée ARN), 1 phan t& ARN van chuyén ding lam
moi (primer) va cic protein 18i nhu Py, P,. Ca 4 protein P,,, P,,, P,, P. déu
dugc tach ra tit phan t0 53 kDa ( P,; ) do gen gag (groupspecific antigen -
khang nguyén dic hiéu nhém) ma héa. Cac gen khac 1a gen pol
(polymerase) ma cho enzym RT va intergrase. Gen env (envelope) ma cho
protein vo ngoai.

Khi bj nhiém HIV, co thé tao ra khang thé chéng lai gp 120, gp 41 va
cac protein gag, dic biét la P,,. Viéc xac dinh virus rat khé, nén thudng xac
dinh gian ti€p thong qua sy hinh thanh trong huyét thanh khang thé
chéng cac khang nguyén trén ma két luan duong tinh hay 4m tinh véi HIV.

Virus HIV nhén 1&n bing cach nao trong t& bao chti? Sau khi tuong
tac giia gp 120 vdi thu thé CD4 clia t& bao Ty, protein gp 41 trén vd virus
s€ dong vai tro chinh lam thing mang t& bao va dua ARN cta HIV vao
trong t€ bao. Nho ¢6 enzym phién ma nguge, s¢i ARN don cia virus dudgc
ding lam khuén dé€ sac chép thanh ADN don trung gian, réi sgl nay lai
duge dung lam khuén dé tdng hop sgi ADN bd sung. ARN cua virus sau dé
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bi, huy bd. Hhai sqj ADN don xoén lai tao thanh ADN xoén kép, di vao nhén,
gan vao nhidm sic thé caa t& bao T, lic d6 goi 1a provirus (tién virus).

Sy biéu hién cla gen HIV-1 duge kich thich lac dau béi cac yéu t&§
phién ma cta t& bao cht véi vi tri gin ¢ doan dau lap lai (LTR- Long
terminal repeats), ddn dén téng hop ARN théng tin khac nhau clia virus.
Sgi ARN théng tin dau tién x4p xi 2 kb ma héa cho protein diéu hoa Tat,
Rev va Nef Sau d6 cac protein c&u tric cda virus duge téng hgp nhu
protein tao thanh capsid, ¢6 loai tao thanh vé ngoai cua virus. ARN virus
méi tong hgp duge 1ap rap véi capsid va vo ngoai cua virus tao thanh hat
virus hoan chinh chui ra ngoai va lai tiép tuc chu trinh sinh san méi trong
cac té bao cam thu khac.

Su xam nhap (1ay nhiém) ca HIV vao t& bao thudng phai vai tuan 18,
khi khang nguyén P,, cia virus chua tdch vao mau, ta khéng nhan thiy
trieu chiing gl Khi P,, 43 vao mau, trigu chung l4m sang gio’ng nhu nguéi
bi cam ctim, giai doan nay khoang 3 - 4 tuan 1&. Hé thong mién dich cua cd
thé (dac biét 1a t& bao lympho T) tiét ra lugng khing the to1 da dé chéng lai
HIV, nhLIng hiéu qua trung hoa khang nguyén rat yéu. Sau giai doan buing
phat ban diu nay 1A giai doan tzem &n (provirus), cac hat virus tu do it di,
viée tAn cong vao té bao mau giam di, thudng dudi mic cb thé phat hién
duge. "Giai doan tiém An" nay c¢6 thé kéo dai dén 10 n#m hose lau hon.
Trong suét thdi gian nay, hé thédng mién dich ctia co thé lién tuc san sinh
ra khang thé dé trung hoa khang nguyén HIV. Song hiéu qua rat han ché.
Dén mot thai diém nao d6, co thé hoan toan hét kha ning chéng d3d va bénh
AIDS xudt hién. Hién d& c6 khoang 40 triéu ngudi nhiém HIV va da c6 dén
hon 20 triéu ngudi chuyén thanh bénh AIDS. Riéng nam 2001, d& c6 hon 3
tridu ngudi chét vi bénh AIDS. S8 lugng nguoi nhidm HIV tinh dén nam
2001 dude néu trong bang 7.8. Khoang 75% trong sd d6 14 ¢ chau Phi.

Bang 7.8. S6 lugng ngudi bi nhidm HIV trén thé gidi (theo WHO-2001)

Khu vyc bi nhiém S8 lugng bi nhiém (trigu)
Saharan - chau Phi 28,5
Nam A 5,6
Nam M§ 1.5
Bac My 1,0
pong Au, Trung A 1,0
Tay A, Tay Thai Binh Duong : 1.0
Bac Phi, Bia Trung hai 0,5
Tay Au 0.5
Vang Caribe 0.4
Australia va Newzeland 0,015
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7.5.5.2. Nguyén ly san xuét vaccin chéng AIDS

D& nghién cdu san xudt vacein phong chéng AIDS ngudi ta van ap
dung 2 nguyén 1y cd ban:

— Theo nguyén Iy ciia L. Pasteur: Nuéi virus HIV bing phuong phap
nubi cdy t& bao dé cho virus phat trién. Sau d6 xi Iy bing
formaldehyd dé lam gidm déc tinh hodc ding héa chit dé loai bd vé
boc clia virus. Phén "I61" 124 ARN dugc xit 1§ bing tia y dé khtt hoat
Iyc cia genom virus. San pham thu dude thém nhing t4 duge cin
thiét d€ dat duge vaccin san xu#t dem thit nghiém,

— Bang ky thudt gen: Ngudi ta tach gen gp 160 khéi HIV, nhan lén
bang phuong phap cdng nghé di truyén, sau dé gin vao baculovirus
cua mét loai cén trimg nao d6 (budm chéng han). Virus phat trién
trong t& bao nudi cdy ms, sau dé dung ky thuat tach chiét, tinh ché
protein tit md té& bao dé 1am vaccin.

Céc vaccin san xu#t bing hai phudng phap trén, da dude thit nghiém
diu tri 1Am sang cho mdt s6 loai khi, tinh tinh di duge gy nhiém HIV.
Céac két qua thu duge rit dang khich 1. Véi trinh d6 hiéu biét vé sinh hoe
phén ti va c6ng nghé gen hién nay, viéc san xudt thanh cdng vaccin chdéng
HIV nh4t dinh s& dat duge trong tuong lai khong xa.

7.6. Cac protein dung trong diéu tri {biopharmaceuticals)

Cac duge phdm duge st dung trong y hoc duge biét cho dén nay 1a cac
- chit ¢6 cdu tric x4c dinh duge tdng hgp toan phan bang phuong phap hoa
hoc hogc chiét xudt tit thye vat hay vi sinh vat hoac ban téng hgp bing hoa
hoc cac hgp chét thién nhién nhim lam ting tic dung va giam di cic tac
dung khéng mong muén.

Do nhiing thanh tyu cia sinh hoc phan ti va ky thuat tai té hgp ADN
ma tao ra nhiing san phdm méi duge goi 1a nhiing sdn pham “ky diéu” diong
diéu tri nhiing bénh nan y nhu ung thu, tiéu dudng, virus, cac bénh vé di
truyén, v.v... Cac duge pham dic hidu nay duge goi 1a protein tri lidu
(therapeutic protein). Doanh thu ban cac san pham cao cap nay da dat tdi
10 ty USD vao nim 2000. Céc phat minh lién tiép vé cac protein tri liéu
dugc cong bd vio khodng 10 nam lién tiép & cac nude chau Au va béc My
(bang 7.8).
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Bang 7.9. Cac protein dlng trong phong va chita bénh dugc ban trén thi trudng
{1982-1992)

" Tén san pham Sit dung dé diéu trj USA Chau Au
Insulin Tidu duding 1983 1982
Hormen sinh trudng ngudi Nguai cham Ian 1985 1985
Interferon-o Ung thu, virus 1986 1985
Té baokhang T Trong ghép tang 1986 1986
Vaccin viém gan B Phéng viém gan B 1987 1986
Hoat hoa plasminogen Céc bénh tim mach 1987 1987
Interleukin-2 Ung thu 1992 1989

Insulin, hormon sinh truéng nguoi (somatostatin) va interferon la
nhting san pham diu tién dugc san xudt bang cbng nghé gen. Ngudl ta
chuyen gen ma hoa diéu khién cac qua trinh tdng hop ra cac hormon trén
ctia ngudi vao vi sinh vt tudng dng. Nudi cdc vi sinh vat trong cc binh lén
men rdi chiét xuat 1dy cac hoat chat tuong tng dé st dung.

7.6.1. Insulin

Insulin 14 hormon polypeptid dude san xuét bdi cac té bao beta cla
dao langerhans tuyén tuy. Insulin gid vai tré quan trong diéu hoa néng db
glucose trong mau. Giéi han cin giit & néng @6 3,5-8,0 mmol/lit. N&u thidu
insulin hodc vi mét nguyén nhan bénh 1y nao d6, glucose trong mau khéng
thé chuyén hoa binh thudng trong chu trinh tricarboxylic dé tao ra CO, va
H,0 + ATP. Dudng glucose ton tal trong mau cao giy ra bénh 1y goi 14 bénh
tiéu dudng (diabetes). Insulin con gilt vai trd trong chuyen hoi protein va
lypid, dén hoat tinh phéan bao. Hoat tinh phan bao gidng nhu nhing
receptor trung gian théng qua nhén t& phat trién 1 giéng nhu insulin
(1GF-1). Giai thich cd ché sinh 1y cia vAn dé nay vin ¢on nhiéu tranh cai.
Mac di ¢6 rat nhiéu t€ bio trong cd thé biéu hién 12 chit nhan insulin
nhung quan trong nhét vin 1a cac t&€ bao cta cd bap, hepatocyt va adipocyt
(t&€ bao tao md), & d6 né thudng d6i khang tac dung cla glucagon (bang
7.10).

105




Bang 7.10. Hiéu qua chuyén hoa clia insulin

Con dudng chuyén hoa Mé dich H"?_'-' qua cua Hiéu qua cua
insulin glucagon
Téng hop glycogen Gan 4 il

T

Thuy phan glycogen Gan

v
T4di sinh glycose Gan ‘ T
f

Téng hop glycogen Cd bép
Thuy phan glucogen Cd bép
Téng hap acid béo Ma f ¢ }
Thuy phan acid béo Ma ¢ ? E

Insulin duge tiét ra ti tuy vio mau, néng dé cao nhit dinh lugng dude
la Iic sau bia an. Insulin diéu tiét thich hgp dé hap thu glucose va cac
chét dinh dudng khac theo mét 8 cach sau day:

» Kich thich van chuyén glucose (va van chuyén acid amin, ion K* va
cac chat dinh dudng khac).

¢ Kich thich (hodc ho trg kich thich) déng hoa bing cdc con dudng
chuyén hoa nhu tong hap glycogen lam chat du trit trong té bao (bang
7.10).

» Kim ham (hodc hé trg kim ham) cac con dudng di hoa vi du nhu phan
gial glycogen.

« Kich thich téng hgp protein va ADN (thudng chin sy diéu khién caa
chat khéi dong tdng trudng phu thusde insulin).

7.6.1.1. C4u trac phan ti insulin

Insulin 14 mét polypeptid bao gbm 2 chudi a va b. Chudi a gém 21 géc
acid amin, chubi b gébm 30 gdc acid amin. Chung néi véi nhau bing 2 ciu
ndi disulfid (hinh 7.5.)

Trinh ty 21 acid amin cta insulin lgn (mach a) giéng nhu insulin
ngudi. Trinh ty 30 acid amin (mach b) clla lgn va ngudi chi khac nhau mét
gc acid amin & vi trf 30. O lgn 14 alanin, & ngudi 1 threonin. Dung trypsin
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dé xt 1y insulin lgn loai di 8 géc acid
amin chubi (b) va gin peptid chita 8 géc
acid amin cta insulin ngudi ta sé dudc
insulin ngudai.

7.6.1.2. San xuét insulin bang ky thuat tai

t6 hop ADN

San xuit insulin ngudi bang ky
thuat tai t6 hgp ADN lan dau tién dudc
st dung trong y hoc vao nam 1982 ¢ My,
Tay Ditc, Anh, Ha Lan. Day cling la
dudge phadm diu tién dudc ché tao bing
ky thuat gen va dudc tng dung trong
diéu tri. Hién nay s6 lugng ngudi bi
bénh tiéu dudng ngay cang gia ting, 6
dén 5% dan s6 thé giéi mac bénh nay 6
cac mic dd khac nhau. Néu ché tao
insulin ti tuy cia cac dong vat nhu bo,
lgn, cttu,... thi khéng thé dap tng duge
nhu cau diéu tri. Insulin chiét dude ti
tuy mot con bd chi ding cho mét bénh
nhan trong 3 ngay. Ky thuat tai t6 hop
ADN dé ché tao insulin da dap tng dudgc
nhu cidu vé diéu tri bénh tiéu duong
typ 2.

Nguyén 1y cua phudng phap c6 thé
tong quat nhu sau: gain mot gen ma hoa
cho viéc téng hop insulin chudi a va
chudi b vao hai t& bao E. coli thudng st

dung E. coli K12. Nubi riéng biét hai té&

bao nay vao cac binh 1én men, dé ching
tong hgp ra insulin chudi a va b. Ly tam
thu 14y t€ bao, chiét xuit dé 14y riéng
insulin chudi a va b, tinh ché& dé thu san
pham. Insulin chudi a va b dudc cho vao
binh phan {ng xu 1y bang hoa hoc de hai
chudi a va b gan vao nhau bdi cau néi
disulfid tao ra san phim insulin ngudi.
Qui trinh nay dugc thuc hién bdi cac nha
khoa hoc vién nghién ciiu Gentech.

Ciing bang ky thuat tai td hgp ADN
cac nha khoa hoc thudec vién nghién ctiu

Trypsin

Trypsin

-

au tric cla phan t insulin

O cau

Hinh 7.5. So d
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Eli Lilly da gan gen ma ho# tong hop proinsulin ngudi vao té bao E. coli,
sau d6 lén men va chiét rat 14y ra proinsulin. Thuy phéin bing enzym
protease trong didu kién dac biét 38 cét & mach peptid C gbm 34 goc acid
amin (hinh 7.6).

Chudib
(30 gdc)

Insulin l

Chudi a
(21 gbc)

‘ 1 (34 06
Protteolysis C peptid (34 20¢)

 H Insulin
T ) g

Hinh 7.6. Thuy phan proinsulin bang protease dé tao thanh insuiin nguai

o)

Cting co thé gin gen ma hod sinh tong hop insulin vao t& bao
Saccharomyces cerevisiae va cing tien hanh nudi cAy ndm men, thu sinh kho,
chiét xudt 14y proinsulin va x Iy bang enzym nhu tién hanh véi E.coli.

C6 thé téng quat cac loai insulin dugc ché tao trén thi truong nhu sau:
Céc logi insulin dugc sdan xudt c6 qui dinh trong cdc duge thi

— Cac loai insulin qui ude: insulin bd, lgn tinh ché& bing phuong phap
két tinh.

_ Insulin mét pic: insulin lgn/bo tinh ché& bang phuong phap sic ky
trén gel cephadex.

_ Ipnsulin tinh khiét cao: insulin tinh ché& bing phuong phap loc gel va
sac ky trao 481 ion, trén HPLC.

_ Insulin ngudi (emp): insulin nguci duge ché tao bang bign ddi tu
insulin lgn.

_ Insulin nguoi (crb): insulin tai t& hop ADN vao vi khuan dé tao ra
chudi a va b vao hai vi khuan réng biét.
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Insulin ngudi (prb): insulin ngudi tai td hgp promsulm vao vi khudn
dé san xuit ra proinsulin, sau d6 x& 1y bing enzym dé tao ra
Iinsulin,

Insulin ngudi (pyr): insulin ngudi tai t6 hgp vao t€ bao ndm men dé
san xut.

Insulin B.P, Eur.P, USP. Insulin nguén géc tit bo, lgn.

Insulin nguoi B.P, Eur.P. Insulin dugc san xudt bing bién doi
enzym cua insulin lgn, hodc bang k¥ thuat tai t6 hgp ADN.

Insulin nguci USP: insulin duge san xuit bang bién d6i enzym cla
insulin lgn, hay insulin tai t8 hgp ADN.

Insulin dung dich la nhiing insulin pha ché trong dung méi thich
hgp ¢6 tac dung kéo dai.

Protamin-zinc-insulin: phitc hgp ctia insulin ¢6 téie dung kéo dai.

Isophan insulin: pha ch& mét mol insulin v6i mét mol protamin dé
c6 tac dung kéo dai.

Nhii dich insulin-zine: tinh thé insulin-zine duge pha ché
trong dung méi thich hop dé ¢é tdc dung kéo dai.

Insulin san xuft tit tang dong vat cling nhu bing ky thuat tai to hop
ADN sau khi tinh ch& trén gel, sic ky trén may HPLC cho thay chung déu
14 nhitng san pham tinh khiét ¢hinh 7.7.). Insulin chiét ra tit tuyén tuy
nguoi va insulin san xudt bing k§ thuat tai té hdp ADN giéng nhau hoan
toan (hinh 7.7.)

(1)
(2)
(3)

Then gian luo trén ¢ot (s) ——»

& day:
(1) - Insulin ngudi tai 18 hop
(2) - Insulin ngudi thuy phan bing pancreatin.
(3) - HON hap insulin ngudi tai t8 hgp va thuy phan bing pancreatin.
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Thoi gian lwu trén cot (s) ———m

o] day: B - insulin bo. O - insulin clru. H - insulin ngudi. P -

Hinh 7.7. S&c ky 16ng dé tinh ché insulin.

Bang k§ thuat nhidu xa tia X dé xéc dinh c&u trdc phan ti, phuong
phép mién dich phéng xa va cac thit nghiém khac di chting minh tac dung
sinh hoc caa insulin thién nhién va insulin sdn xuét bang ky thuat tai té
hdp ADN la nhu nhau. Ngay nay san xuft insulin bing phuong phap nuéi
cdy vi sinh vat chuyén gen dugce tién hanh trén qui mé cdng nghiép trén cac

insulin Ign,

thiét bi 1én men 10.000 lit  mét s6 céng ty duge pham (bang 7.11.).

Bang 7.11. Insulin ngudi clia mot s8& cong ty dudc pham.

$an pham Tén céng ty
Humulin {rh-insulin) rh=recombinant human Eli Hlly
Novolin {rh-insulin) Novo Nordisk
Humalog (insulin Lispro, tuigng tu insulin) Eli lilly
Insuman (rh-insulin} Hoechst AG
Liprolog (Bio Lysprol, insutin tac dung ngén) ED lilly

NovoRapid (insulin Aspart, tac dung ngén, tuong tu rh-insulin

Novo Nordisk

Novomix 30 (ch(fa insulin Aspart, tac dung ngén, tuong tu rh-
insulin

Novo Nordisk

Novolog (Insulin Aspart, tac dung ngan rh-insulin

Novo Nordisk

Actrapid/Velosulin/monotard {rh-insulin SX bang S.cerevisias)

Novo Nordisk

Lantus (insulin glargine, rh-insulin tac dung kéo dai)

Aventis
Pharmaceutical

Optisulin (insulin glargine, rh-insulin tuong tu Lantus)

Aventis Pharma
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San xuat insulin bing ky thuat tai t& hgp ADN vao vi khuin E. coli
can luu ¥ trong cong doan chiét xudt va tinh ché. Néu sin pham khéng
dam bao dd tinh khiét va con lan dit chi mdt lugng rat nho san phim
chuyén hoa khéac cta E. coli & gay ra nhiing phén tng phu nguy hiém. Coi
dé nhu nhiing khang nguyén la chua duge kiém soat. Vi vay cac cong doan
chiét xu#t va tinh ch& déi hdi phai ¢6 nhitng thiét bi hién dai, chuyén dung,
va déc biét con ngudi thao tac phai ¢6 ky ning va trinh d6 cao.

So dé tinh ché insulin c6 thé tém tdt nhu sau:

Dich nuoi cdy E.coli

Y

Ly tam thu t& bao

l Chict et thu proinsulin

Proinsulin tho

i Tinh ché’, két tinh

Proinsulin tinh ¢ch¢

Enzym thuy phan

Y

Insulin tho

l Trao doi ion loc trén gel

Insulin tinh khiét

RP-HPLC

Y

Insulin tinh khiét cao

So do 7.1. So dé chiét va tinh ché& insulin ngudi.

Sau khi két thic qua trinh 1én men vi sinh vat, tién hanh loc hoéc ly
tAm dé g1t lai sinh khél, pha v@ t€ bao, loc, két tia proinsulin dang thé.
Tinh ché& dé thu dugde proinsulin tinh khiét., Thuy phén bing proteinase dé
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loai di mach peptid C (s6 d6 7.1). Thu duge insulin vAn chua tinh khiét.
Tién hanh sdc ky trao d6i ion va loc trén gel cephadex G -75 thu duge
msuhn tinh ché cé do tinh khiét 95%. D& ¢6 insulin dat tinh khiét 99,5%
can phai tién hanh séc ky pha dao trén HPLC (RP-HPLC) dung c¢ét C8 hay
C18 RP-HPLC thé tich 801 ho#c 16n hon. Pha ddng 1a acetonitril (15-30%).
V6i cot 801 c6 thé tinh ché duge 1200 g insulin.

7.6.2. Hormon ta'ng truong (human growth hormone)

Hormon tang trtrdng ngudi (hGH, somatotrophin) 1a mét polypeptid
hormon duge téng hdp 6 thuy trudc tuyén yén gift vai trd diéu hoa sy phat
trién binh thuong cia ngudi, néu thiéu hormon nay su phat trién vé chiéu
cao ciia ngudi bi anh hudng, thudng gip nhUng ngudi lun dic biét (lan do
thiéu nang tuyén yén). Hormon tang truéng ngudi chita 191 géc acid amin
¢6 khéi lugng phan ti 22 kDa, gébm 2 chudi dic biét né1 véi nhau bang ciu
disulphid.

Bang 7.12. Nhitng yéu td lam tang tiét GH.

- Béi

- Ngu

- Cang thing

- Van déng

Cac yéu té lam tang tiét GH - Glucose trong mau thap
- Mot sd acid amin

- Glucagon

- Chat chi van a-adrenalin

- D&i khang ti€t B-adrenalin

- Béo phi

o . , ] - Glucose huyét cao
Céc yéu to thic day suf giam tiét GH . ) ‘
- Badi khang tiét p-adrenalin

- Chét chi van p-adrenalin

Hormon tang trudng (hGH) git vai trd cuc ky quan trong, mic diu
khong hoan toan tuyét déi v€ nhitng diic trung cla loai. GHs duge chiét ra
ti cac dong vat linh trudng 1a nhiing ch& phiam ¢6 hoat tinh sinh hoc trén
nguoi (trude d6 ngudi ta da st dung cac ché pham c6 ngudn gdc tir bo va lon
dung cho ngugi).
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Hormon tang trudng duge tdong hgp va phéng thich tit tuyén yén phu
thudc vao su diéu chinh bdi hai y&u t& 13 hormon giy tiét hormon ting
trudéng GHRH (growth hormone releasing hormone) hay c¢on goi 14 yé&u t&
phong thich hormon tang truong GHRF (growth hormone releasing factor)
hay somatorelin vd hormon (tc ché phéng thich hormon ting trudng
(GHRIH) hay somatostatin. GH 14 chit trung gian truc ti€p cho mét sb
hoat tinh sinh hoc cta chinh né, anh hudng gian tiép 1én su lén cta co thé
thong qua chat trung gian IGF-1. GHRH, GHRIH, GH va IGF-1 (hinh 7.8.).

/(ﬁ'ruyﬁn dudi dai

GHRH {+ve) GHRIH (-ve)
%D Tuyén yén
Gl

“

ol

. Tie dung truc tiép @ .
trén nhiéu 1€ bao Jv IGF-1

Thiic dily s phat
trién chiéu cao

Hinh 7.8. Minh hoa vé co ché diéu tiét GH

Hau nhu cac yéu t6 anh hudng dén giai phéng GH déu cé tic dung
gian tiép cua néng 46 GHRH va GHRIH.

Y&u t& phéng thich hormon tang trudng (GHRF) va yéu t8 Gc ché
(GHRFT) 14 nhiing peptid duge tiét ra ti tuyén dudi doi goi 13 “cdm Ung
than kinh néi ti€t (tén goi mang ¥ nghia trung gian gitia than kinh va hée
ndi ti€t). Cac yéu t& diéu khién sy tiét hormon hién vin chua hidu biét day

T8-CSCNSH...,
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di vé cd ch€ cua né. Nhung né nhit dinh bao gém ca hai yéu té 1a yéu té
chi huy cta v néo va cd ché phan héi bao gébm cac hormon ctia tuyén yén.

37, 40 va 44 acid amin cua céc loai GHRF da dude xac dinh. Nhiing
yéu td thiic ddy sy phéng thich GH tU tuyén yén va hoat tinh ctia né c6 lién
quan t6i 29 acid amin déu cba phan ti. Diéu khién qua trinh tiét GH tang
hay giam lién quan dén sy téng trudng ctia co thé.

GHRIF tiét ra tu tuyén dudi dbi 1a mét peptid vong gdm 14 acid amin,
ching dc ch& sy gial phéng khéng chi GH ma c¢dn c¢a tyrotrophin va
corticotrophin tix tuyén yén, insulin va glucagon tit tuyén tuy.

7.6.2.1. Tac dung sinh hoc ctia GH

Trudc hét GH biéu hién tac dung la chat chuyen hoa. Chung kich
thich sy phat trién xudng, cd, gin két GH véi receptor cha gan két qua dan
den viéc téng hop va gidi phong yéu to ting trudng gidng insulin (IGF-1),
yéu t8 trung gian nay thidc ddy sy phat trién cua GH, vi du nhu xudng,
khung xuong. Tac dung sinh hoc cia hGH thudng 1a tac dung truc ti€p, bén
canh tac dung truc ti€p con ¢b tac dung gian tiép qua trung gian IGF-1
(bang 7.13).

Bang 7.13. Tac dung sinh hoc chinh c(ia hormon tang trudng hGH

~ Tang phat trién co thé (d3c biét la xuong va khung xuong)

— Kich thich tdng hgp protein & nhidu mé

- Gidm béo do ¢b tac dung thuy phan ma

- Lam tang glucose trong mau (ddi khang véi insulin)

- Lam phat trién cd bap va du trif glycogen

~ Tang kich thudc than va tang cudng chifc nang cla than

- Tiéu huy cac t8 chitc hinh |udi dudc hinh thanh treng tuy xuong.

7.6.2.2. S&t dung GH trong diu tri

GH duge dng dung réng rii trong diéu tri, song tng dung chinh la
diéu tri bénh liin do thidu ning tuyén yén. hGH duode chiét ra tit dio gladns
cua tuyén yén ngudi, lan dau tién duge tng dung dé diéu tri bénh nhan lun
vio ndm 1958. Sau d6 dung di€u tri bénh lun do cac nguyén nhan khac
nhau nhu: véc ngusi lun ty phat, suy than man. St dung hGH chiét duge
tif tuyén yén cita ngudl chét ton tai cho téi nam 1985 thi ngimg. Vi phat
hién thay c6 sy lién quan gitta bénh diéu tri va bénh réi loan than kinh gay
chét ngudi - bénh bo dién (creufeld-Jacob-CJID) rit it gap nhung vé ciing
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nguy hiém. Trong nim dé mét thanh nién tré da chét vi bénh CJD tim
nguyén nhén thi thdy anh ta dude sit dung hGH 15 nam trude d6. Nghién
cu nguyén nhan cai chét ciia anh ban tré da phat hién ra la bénh nhan cé
tiép xiic véi dich chiét tuyén yén bi nhiém trung (prion — mét dang virus
chinh 1a thu pham gay ra bénh CJD). Sau d6 c¢on phat hién thém duge 12
truong hgp bi CJD nita. That may 14 cic nghién cltu vé tai t6 hgp ADN da
ché tao dugec hGH (rhGH) kip thdi phuc vu cho diéu tri bénh nay. Hién nay
tat ca hGH ché tao dung trong lam sang déu la san phim tai td hgp ADN.
Khoang 20.000 ngudi da duge diéu tri bang rhGH.

Bang 7.14. Hormon tang trudng ngudi tai té hop (rhGH) dang dudc sl dung trong y

hoc.
Tén.::.én phém Cong ty san xuit Chi dinh dang
{Biét dugc)
Humutrope Eli lilly Tré con thiéu hGH
Nutropin Genentech Tré con thigu hGH
Nutropin AQ Schwrtz Pharma AG Cham phat trién
BioTropin Bictechnology Genral Tré con thiéu hGH
Genotropin Pharmacia ADN Upjohn | Tré con thiéu hGH
Saizen Serono Laboratories Tré con thigu hGH
‘Serostim Serono Laboratories Diéu tri hd trg AIDS
Norditropin Novo Nordisk Ewiii't tr?GCl:]am phat trién & tré con khi

rhGH lan dau tién dugc san xuit bdi t€ bao E.coli vao niam 1980.
rhGH khac v8i insulin ngudi do ¢6 thém mdt gde acid amin 14 methionin
(do gAn bd ba mi hoa la AUG vao diém bét dau cia gen). Sau d6 ngudi ta
da tién hanh chién luge chuyén gen khac dé nhan duge san pham rhGH
khong con chita methionin nita.

Phan tich thanh phan acid amin, thi nghiém vé mién dich dé€ so sanh
hGH clia ngudi va rhGH san xuét bdi E. coli d& nhan thay ca hai san phidm
nhu nhau. Thit nghiém trén ldm sang dé so sanh hai loai hormon thay tac
dung tudng dudng. rhGH dAu tién duge tinh ché bdi cac nha khoa hoc thudce
vién Genntech (sd db 7.2)
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Dich nuéi cay E.coli

'

Ly tam

!

Pha vo TB, dong thé hos,
tao hon dich

!

Két tua acid nucleic
bang polyethylen

!

K&t tiia bang amoni sulfat

'

Sac ky trao doi anion

!

Sac ky trac dai cation

!

Sac ky trén gel

!

San pham tinh khiet
dem dong kho

Sa dd 7.2. Chiét xuat va tinh ché rhGH tir E.coli dudc chuyén gen

7.6.2.3. Hormon téng trudng tai t8 hop (rhGH) va bénh lun tuyén yén

Nhiéu nghién cttu khac nhau da xae nhan rdng rhGH lam tang chiéu
cao 8 nhiing tré em bi bénh lun do thiéu ning tuyén yén (thiéu hormon
tdng trudng). Liéu diéu tri duge quyét dinh theo ting bénh nhén va tinh
chung trén cd sé hang tuan, dung dudi dang tiém bip. Thii gian didu tri ti
6 thang dén 2 nim, ¢6 trudng hgp kéo dai dén 4 nam. Chiéu cao tang thém
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duge vai cm c6 thé quan sat thay trong thdi gian ddu diéu tri, sau dé téc dd
16n cham dan. Hiéu qua diéu tri phu thude vao lGa tudi va gidi.

7.6.2.4. Tac dung chuyén hoa cla hGH

hGH c6 tac dung ting cudng tong hgp protein cla ed thé va ting hoat
tinh thuy phan lipid, 1am cho thay d8i ty 1& nac/m&, nén c6 thé si dung dac
tinh nay dé diéu tri bénh béo phi ciing nhu mét s6 bénh cua tudi gia.
Nghién ctu l4m sang d61 vél ngudi béo phi phai an kiéng cho thdy dung
GH (t 3-12 tuan) khéng nhan thiy giam can hon so véi ngudi an kiéng
khéng dung GH. Vi viy nghién ciu st dung rhGH dé chita bénh béo phi
vaAn chua c6 cd sd chéce chén.

Nghién ctu lam sang cting cho thay vai tro cua rhGH trong diéu tri
nhiing ngudi ¢6 than nhiét cao dac biét ¢ tré con. Sy sg hii va dé xuc déng
do chén thuong (¢6 ddu hidu r61 loan sinh 1§) do qua s¢ hai gy ra thudng
goi 1a bi stress. Tat ca nhilng dau hiéu néu trén duge biéu hién bing cac
déc diém sau:

— D1 hoa protein

Giam céin

Tang chuyén hoa

Thén nhiét cao
— Chu trinh chuyén hoa vat chit khéng hiéu qua va gidm ma.

rhGH ding diéu tri nham muc dich chinh 14 lam cham lai qua trinh di
hoa protein.

Nubi cay E. coli mang gen tai té hgp dé san xudt ra rhGH trong didu
kién thich hgp rhGH trong t&€ bao vi khu#n, nén can phai ly tAm hay loc dé
thu 14y sinh kh6i (biomass). Sinh khéi E.coli duge pha vé té bao dé giai
phéng ra rhGH tao hdn hop déng thé réi két tia loai bd acid nucleic va cac
thanh phdn cia mang t& bao. Loc dé thu 14y dich chita rhGH, thém amoni
sulphat dé két thia rhGH. Loc ho#ic ly tAm thu 14y rhGH. Sdc ky trao déi
ion dé loai hét cation va anion. Tiép tuc sic ky trén gel cephadex, sau dé
phan liéu va déng khé san pham.

Dac biét nhiing bénh nhan c¢é than nhiét cao (chuyén hoé cd ban ning
lugng bién thanh nhiét) nén 4n nhiéu ma ngudi vin giy. Nhiing ngudi nhu
trén GH diéu chinh lam giam lugng protein mat di 50% so vdi déi chiing.

Sy san sinh GH thi bién d6i theo lida tudi. Mic san sinh cao nhat 1a
tré sd sinh, sau d6 dén tudi day thi, sau tudi 40 thi kha ning ti6t GH gidm
di. Vi thé€ tudi cang cao GH tibt it di lam gidm co bdp, xuong va khéi lugng
da, nhitng bifu hién d6 lam cho c¢6 thé y&u di.
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NhLIng niam gan day mot val bénh vién di nghién citu va danh gia
hiéu qua diéu khién cta GH trén nhiing nguoi 16n. Nhitng ngudi nay duge
st dung GH véi liéu lugng qui dinh trong thoi gian 4-6 thang nhan thay &
nhom A tang 7% khéi lugng thit nac va da thi day hon, trong s6 d6 14%
glam béo.

7.6.3. Cytokin - cdc chéat thubéc nhom interferon

Cytokin la tén goi cia mdt nhom chat ma ban chit 1a mot protein
hodc glucoprotein, phan loai ching van con chua hgp 1y (bang 7.15).

Bang 7.15. Cac protein thudc nhém chat cytokin

- Cac interleukin (IL-1 dén IL-15)

- Cacinterferon (IFN- o, - B, -7, - 1, - ®)

- Cac nhan td kich thich {G-CSF, M-CSF, GM-CSF)

- Céac yéu t8 hoai t& ung thuf (TNF-ct, TNF-B)

- Cdéc chat huéng than kinh (NGF, BDNF, NT-3, NT-4)
- Y&u td huéng noron than kinh (ciliary neurotrophin factor)
- Té bao than kinh dém - y&u t& ngudn gdc than kinh
— Y&u t6 phét trién da (EGF)

— Yéu td tao héng cau

- Y&u té phat trién fitoblast (FGF)

- Y&u t4 kim ham tao bach céu (LIF)

- Y&u 6 phat trién tiéu cau (PDGF)

- Caéc protein chéng viém dai thuc bao (MIP-1a, -16)
- Cac y8u t§ bién déi suf phat trién (TGF-a, -p)

- Thromboietin,

Cytokin duge san sinh véi mét Iugng vé cing nhé trong cd thé va hoat
déng nhu nhiing chat lién lac gifia cac té bao, 6 tac dung gay cam vng dé
c6 su lién két dac biét vdi cac receptor trén bé mat t& bao, tao ra duge
nhiing tin hiéu can thiét trong t& bao.

Céc cytokin hoat dong trén ed sd dude tao ra boi bach ciu, tac thanh
hé théng mién dich va chéng viém. Chiing déng vai trd trung tam dé didu
chinh chitc nang mién dich va chéng viém va cac qua trinh ¢6 lién quan dén
s tao mau (san sinh cic t€ bao mau tit hé thong t& bao tao mau cia tuy
xuong ngudi lén) va lam lanh vét thudng. That vy mét s6 bénh duge mién
dich va mét s6 thude chong viém dugc biét cho dén nay déu do két qua cac
tac dung sinh hoc duge diéu chinh va san sinh cac cytokin.
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Thuat ngit cytokin duge goi 1an dau tién vao gifta nhitng nam 70 khi
ma mot polypeptid duge ting dung dé kiém soat cic y&u té tang trudng va
diéu chinh cac té bao cua hé théng mién dich. Interferon (IFNs) va
interleukin (ILs) 14 nhiing dai dién chinh cho cac chit polypeptid duge
phan loai lic bAy gig. Tén goi cytokin con bao gom cac lymphokin [cytokin
nhu: interleulin-2 (IL-2) va interferon-y (IFN-y) dudc san sinh bdi bach cau
lympho] va cac monokin [cAc cytokin nhu yéu t6 hoail tif ung thu (TNF-u)
duge san sinh bgi bach ciu don nhan (monocyt)]. Viéc phén loai dua trén
cic san phidm dude san sinh ra béi cac t& bao ¢6 phan khéng hdp 1y, vi hau
hét cée cytokin déu do mét loai té€ bao san sinh ra, cd té bao lympho va
bach cau don nhan déu san sinh ra IFN-q.

Phan loai dau tién clia moét vai cytokin dya trén ed sé hoat tinh sinh
hoc dic biét cua ching vi du nhu TNF ¢6 tac dung doc d6i véi mét vai dong
té& bao ung thu, cic y&u t6 kich thich dinh khu (CSFs) thic diy tang trudng
in vitro céic bach ciu khac nhau trong cac cum hay khém. Cling ¢6 ¥ kién
dé nghi phan loai theo cd ché tac dung nhung ciing khéng thich hap, sau dé
nguoi ta thiy rang hau hét cac cytokin biéu hién hoat tinh sinh hoc chinh
12 tAc nhan gay chét cac t& bao ung thu. TNF biéu hién tac dung diéu hoa
mién dich va chéng viém. Gan day khi phan tich c&u tric eua cac cytokin
nhan thay cytokin thudc vao mdt nhém goém 6 chat (bang 7.16.).

Bang 7.16. Cac cytokin - phan nhém dua trén c4u tric.

Cac cytokin cung ho Cac thanh vién tham gia

] L Céc yé&u t& phat trién nguyén bao xo
Cac p- cytekin cau truc bac ba ,
Interleukin-1

. Interleukin- 8
Cac chemokin

Cac protein chéng viém dai thuc bao

Yé&u td phat trién than kinh

Cac cytokin c6 cystein d nut Thay ddi cac yéu {8 phat trién

Cac dan xuét clia yéu t6 phat trién

Yéu t&§ phat trién da

Sy thay d6i yéu t& phat trién-
Interleukin 2-7, 9,13

Cac yéu té kich thich tao bach cdu hat
Cac yéu t8 kich thich tao dai thuc bac hat

Céac chat ctng ho EGF

Cac yéu té tao mau

Cac yéu té (rc ché bach cau

Cac chat cung ho TNF Yéu t6 hoai tf ung thu a va p
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Vi cac chit gan g1ong nhau nhung chi ¢6 mét tén goi chung nén phai
thém vao cac chi s6 dé dé& phan biét. Vi du interleukin-1 (IL-1) duge biét
nhut mdt yéu t& hoat hoa lympho bao (LAF), chdt giy s6t noi sinh, chit
trung gian ndi sinh, chit chuyén hoa va yeu t6 té bao don nhan. T4t ca
nhiing diéu d6 lam phitc tap thém van dé vé cytokin.

Trong nhiing niam 80 cha thé ky XX ky thuat tai t6 hgp ADN phat
trién rat nhanh, véi viéc san xudlt thanh céng khang thé don dong da cho
phép hiéu siu sfc hon sinh hoc ctza cytokin d6 la:

— K§¥ thudt gen cho phép san xudt mot s6 lugng 16n hdn cac cytokin,
do d6 cho phép nghién ctu vé cdu tric, chic ning cta cic cytokin
va cac recptor cua né.

- Phan tich cac gen diéu khién hinh thanh cytokin cho ta hidu sau
sdc hon méi quan hé vé tién hoa gilta cac phan ta dé.

~ Sy phat hién ra mARN cytokm va receptor mARN cytokin cho phép
x4c dinh toan b6 ngudn gdc clia t& bao dich san sinh ra cac cytokin.

- th c6 k¥ thuat lai t€ bao nén dé dang thuc hién cac thu nghiém
mién dich va dinh lugng dude cac cytokin.

-~ Kim h@m hoat tinh cta cdc cytokin in vivo bing cach diéu khién
khang thé don dong, va gan diy da nghién ctu lidu phap thay gen sé
tiép tuc chiing minh vai trd sinh 1y va sinh 1y bénh cta céc eytokin.

Cac chilt cytokin dong loai méi s& con ti€p tuc duge phat hién dé chinh
la cac protein diéu hoa giit vai tré quan trong trong didu trl va phong hénh.

Cé thé'téng qudt hod nhitng ddc trung cua cdce cytokin nhu sau:

- Chung 1 nhitng phan t diéu hoa ¢6 uy lue, hoat tinh sinh hoc rat
manh, ¢6 tac dung chi & néng 46 nanomol (nM) dén picomol (pM).

- Hau hét cac cytokin dude san sinh ra béi cac loai t& bao, nhu cac t€
bao bach cAu hoac khéng phai 1a bach cau. Vl du IL-1 dude san sinh
ra bdi cac té€ bao nhu dai thuc bao bach cau don nhéan, cac t&€ bao
giét tu nhién (NK cells), cac bach cAu B va T, v ca cac té€ bao khéng
phai la bach cau nhu cac t& bao co bdp, cac t& bao nd1 mach, cac
nguyén bao sd.

— R4t nhiéu loal t€ bao ¢6 thé san smh ra khong phai mét cytokin ma
nhiéu cytokin, nhu t& bao bach cdu ¢6 thé san sinh ra ILs, CSFs,
TNF, IFN-qa, IFN-y. Nguyén bao sd ¢6 thé san sinh IL-1, IL-6, IL-8
va IL-11, CSFs, INF-B va TNF.

"~ — Nhiéu cytokin déng vai trd diéu hoa trong cic qua trinh mién dich
va chéng viém.
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Chuong 8

LIEU PHAP ACID NUCLEIC
(NUCLEIC ACID THERAPEUTIC)

Trong sudt thap nién 80 cta thé ky XX, thuat ngii duge phdm sinh hoc
(biopharmaceuticals) da thuc sy déng nghia véi cac protein st dung diéu
tri. Cac duge pham duge san xuit biing phuong phap bién déi gen da lam
nén modt cudc cach mang mdi trong y hoc. Néu nhu cac chat khang sinh, cac
ch&t khang khudn, cung véi cac vaccin 1a nhiing vii khi hitu hiéu dé phong
va chéng la1 céc bénh nhiém trung, thi liéu phap gen dude coi nhu nhiing
con “dao mé phan ti" dung dé phiu thuat 1ay di cac gen khuyet tat gdy nhiing
bénh nan y bam sinh hoiic khdng bim sinh (cac bénh héng cau 1udi liém, bénh
thiéu hut mién dich do thiéu enzym adenosin desaminase, ...) va thay vao dé
bang cac gen binh thudng nhidm khai phyc chuc nang cua gen do6. Liéu phap
diéu tri gen chi ¢6 gia tri khi mét s& k§ thuat hién rat khé thuc hién trong y
hoc trd thanh ky thuét thudng qui thi méi cé ¥ nghia ap dung.

8.1. Liéu phap gen (gen therapy)

Vén dé 1y thuyét vé lidu phap gen khéng phiic tap, nhung lai rat khé
ap dung vao thyc t€. Nguyén téc la tach loai di khoi co thé nhing gen
khuyét tiat gay bénh bAm sinh hay gen gay ung thu, sau dé ghép cAc gen
binh thudng vao vi tri cac gen di 1dy di dé co thé séng va phat trién binh
thuong. Y hoc ngay cang hiéu biét sau sdc hon vé bénh hoc phan ti dac biét
l1a cac bénh ung thu, bénh AIDS va mét vai bénh vé than kinh. Bang 8-1
théng ké mot s6 loai bénh chinh di duge 4p dung liéu phap didu tri gen dé
danh gia diéu tri 1Am sang.

Bang 8.1. MGt s6 bénh dugc thi nghiém diéu tri bang liéu phap gen

- Céc thé ung thu khac nhau - Bénh ua chay méau

- Bénh hoa xd nang - Bénh thidu hut mién dich

- Bénh Gaucher - Bénh thiéu hut «,-antitrypsin
- Bénh thi€u hut mién dich do thi€u enzym - Bénh phéng tinh mach

- Bénh viém khép - Bénh ung thu hat man tinh.
- AIDS
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Trudng hop diu tién duge diéu tri bang liéu phap gen dude tién hanh
tal My vao nam 1990, hon 400 thi nghiém aAm sang da dude tién hanh. Co
dén 6000 ngudi tinh nguyén xin duge diéu tri thd nghiém, nhung chi mét
vat nguoi duge chon. Ciing nhu cac thi nghiém diéu tri khae, héu phap
diéu tri gen cling khong tranh khoi nhiing rui ro. Mét bénh nhan ¢ My da
chét nam 1999 do tham gia vao thii nghiém diéu tri gen. Co quan quan ly
thue pham va thude (FDA) con diéu tra va théng bao cho thay khéng phai
mot trudng hgp ma cé it nhat la sau truong hop chét do cac cude thi
nghiém nay. Nhiing két qua khéng mong dgi dé6 khong can trg viéc nghién
ctiu thu nghiém liéu phap diéu tri gen, trai lai né nhu mét thach thie dsi
véi cdc nha khoa hoc can ddy manh nghién citu d€ khéc phuc nhiing thiéu
sot do.

8.2. Co sd cua lidéu phap gen

Nguyén tac cla liéu phap gen dude minh hoa theo (hinh 8-1).

Nhan te bao

DHe e

ADN cua
té bio dich

Vector

Gen dimg
de chuyen

Tac dung
frung té bao
X -
.. *
hoac S (¢} {b)
L

o0 Ticdung
*«" ngoii te bao

Hinh 8.1. So dégidi thich liéu phap diéu tri gen.

Gen mong muén dudc gan vao vector dé chuyén dén t& bao nhan.
Vector chuyén gen nay c¢6 thé st dung virus (thuong la adeno virus hay
retro virus), hodc mét plasmid (bang 8-2).
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Bang 8.2. Hé thdng vector s dung d& chuyén gen vao t& bao dong vat

Si dung virus lam vector Hé théng vector khong phai virus

Retrovirus

Acid nucleic chifa liposom

- Adenovirus - Cac tiép hgp phan tir

- Adeno-associated virus - Tiém truc ti€p ADN tran
~ Herpes virus - Su két tha CaPO,

- Polio virus - Dung xung dién

Vaccin virus

Sung ban gen

Mé1 loai vector ¢6 nhiing wu nhude diém riéng sé ban téi sau.

Cac acid nucleic ngoai lai d6 duge té bao chi tiép nhéan (déng hod) gin
vao nhin té& bao. Co ché& chuyén gen nhd vector retrovirus, vector lyposom
hay ADN tran hién vAn chua ré. Trén thuc t€ nhiing qui dmh vé liéu phap
gen c6 thé thye hién theo mot trong ba phucng phap khac nhau (hinh 8-2).

T& bao dich dé

diéu tri gen
Vector [

&S
I
\v ¥
Té& bao dich dé
& diéu tri gen
L)
@

® ©

Hinh 8.2. So dé chuyén vector cé gan gen tdi té bao dich
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Cdch thit nhét: Cho cac té bao dich tach ra tit cd thé tiép xuc véi cac
vector mang gen can thay thé& nudi cdy trong didu kién diic biét dé ¢6 sy
trao déi gen vio vi tri cAn thiét cla t& bao dich. Sau d6 dua t& bao di duge
thay déi gen dé trd lai ¢ thé bénh nhan. Ki thuat nay di thuc hién thanh
cdng ¢ mot s6 loai t& bao nhu t& bao mau, té bao gbc (t€ bao mam), t& bao
biéu md, t& bao co bap va té bao gan (hepatocytes).

Cdch thit hai: Thyc hién tiém truye ti€p hoic dung dudi dang phun
suong (aerosol) dé dua céc acid nucleic ¢6 chiia vector gin gen cAn thay thé
dén t& bao dich can thay thé.

Cdch tha ba: Tiém tryc ti€p cac vector c6 gan gen thay thé vao té bao
lan cén cua té bao dich. Phuong phap nay thi khé thyc hién vi mét sd loai
t&€ bao luén chuyén déng khéng ding yén mét chd (t€ bao mau). Trong
nhiing trudng hgp nhu vAy ngudi ta phai tao ra cac vector c6 kha ning
nhén biét t&€ bao dich, réi tién hanh tiém vio tinh mach. Cac vector mang
gen thay th€ c6 gin thém chit nhan dién dé tim dén t& bao cAn thay thé.

Tuy nhién cing cdn nhiéu khé khan trong viéc nghién ctiu dé dua
dugce cac vector tdi té bao dich mot cach dé dang va tré thanh thuong qui.

Ngugi ta thdy ring c6 thé gin vao vector mét khang thé bé mat,
khang thé nay cé thé lién két ddc biét véi mot khang nguyén bé mit dé tro
gitp cho t& bao dich ti€p nhan gen bd sung. Cing ¢6 thé ché tao cac vector
biéu dat nhu mot hormon dic biét, hormon nay ciing chi gan véi té bao
déng vai tré nhu mdot receptor hormon. Y tudng nay ¢6 thé thue hién dugc
néu st dung retrovirus lam vector.

8.3. Cac vector st dung trong liéu phap gen

Bang 8-2 di ligt ké mot s vector ¢6 thé si dung dé chuvén cac gen
khac nhau vao t& bao nhan. Hai hé théng vector chinh duge st dung gém
cac vector 14 virus va khdng phai virus.

8.4. Cac vector retrovirus

Cho dén nay ngudi ta da st dung cic vector 14 retrovirus dé thuc hién
cAc qua trinh chuyén gen la chi y&u (n6 chiém dén 80%). Retrovirus gém
cac typ khac nhau, ching 13 nhiing virus ¢é vo, genom cua ching chi c¢é
ARN s0i1 don (ssARN) d§ dai tix 5-8 kb. Sau khi virus x4&m nhap vao té bao
cam thu ARN cia virus thuc hién qua trinh phién mi nguge dé tao ra
ADN. Sau dé gan vao genom cla t& bao cht (hinh 8-3).
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Nucleoprotein

Vo

Caspid

Mang 1€ bao

Nhan I& ban
L~

Hinh 8.3. So d8 md ta qua trinh nhan 1én cla retrovirus.

Phan co ban clia genom retrovirus ¢b chida mét hidng 81 thiéu gen cau
tric bac ba; gag (mi hoa cho téng hgp protein nhéin cua v1rus) pol (ma hoa
cho qui trinh sao chép nglidc) va env (ma hoa cho viéc tong hop protein vo
virus). Sau khi da diéu khién genom cta t& bao chu téng hop day da cac
thanh phan cta virus thi qua trinh 14p rap cac thanh phan d6 dé tao ra

mét virus hoan chinh xay ra ngay tic khéc nhd sy chi huy cia ARN cua
virus.

Kha nang cua retrovirus Xam nhap vio cac t& bao khac nhau va hoa
nhap genom cua chung v30 genom cua t& bao chu thanh mot thé én dinh
l4au dai ehinh 132 co s6 dé st dung chiing trong liéu phap diéu tri gen.

CAu trdc cac retrovirus cho chiic nédng lam vector chuyén gen bat bude
ching phai thyc hién viéc sao chép trén gen virus nd1 sinh, yéu cAu cho
viée sao chép binh thudng nhu nhiing gen ngoai ginh ma ta quan tam (8.4).
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Hinh 8.4, So dd mé t& genom provirus cla retrovirus.

Sy dich chuyén cAc gen ciu tric ea virus lam cho cac vector khéng
thé ty sao chép duge. Dé thu duge cac hat virus trudng thanh thi cae vector
acid nucleic, vat liéu di truyén cAn phai trinh dién trong t& bao géi sin
“packing cell” (hinh 8.5).

(x6i te bao

| (packing cell}

1 Lip rap vector
retrovirus vao

gene dich

trong te bi
1 te bio

Hinh 8.5. So d6 md ta té bao khudn chia vector retrovirus ding chuyén gen

Cac retrovirus cé mét s6 dic diém, cac didc diém nay ¢ anh huidng
dang ké t6i kha nang lam vector trong liéu phap diéu tri gen. Cé thé té6m
tat nhu sau:

Cac retrovirus 14 nhém virus di duge nghién ciu k¥ va hiéu ro
nhiing diac diém hoa sinh va sinh hoc phéan tu.
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— Hau hét cac retrovirus c6 thé hgp nhat ADN provirus cua ching
vio ¢ic t& bao sao chép hoat dong.

- Hiéu s6 chuyén gen d6i v6i hdu hét cac t&€ bao nhay cam rit cao,
thudng 1l 100%.

— Viéc hgp nhat ADN c6 thé tién hanh lau va bidu thi § mic dd cao.

~ Sy hoa nhap ADN provirus xay ra mdot cach ngdu nhién vao nhiém
sic thé cha té& bao cha.

— Retrovirus c6 thé gay nhiém cac dang t& bao khac nhau trong giai
doan phén chia.

~ Cac ban sao hoan chinh ctia ADN provirus dude truyén sang t& bao
con néu t& bao nhan 12 t& bao gbc phan chia.

— Nghién citu v€ dd an toan khi st dung retrovirus lam vector da duge
thuyc hién trén cac loai déng vat khac nhau.

Trén thyc té dd nghién citu rat ky va nhan thiy hiéu s8 tai nap dat
gan nhu 100% d6i véi t& bao kha bién va qua trinh chuyén gen nay thudng
kéo dai, cac vector retrovirus biéu hién kha ning chuyén gen vdi ai lue cao.
D6 chinh 1a 1y do d€ ngudi ta mong dgi 4p dung vio thyc té.

8.5. San xuat cac vector virus

Trong mot s6 tai liéu c6 mo ta qui trinh san xudt cice vector virus trén
qui md I6n nham muc dich tng dung cho liéu phap diéu tri gen. Tuy nhién
viéc Ap dung chic con xa.

Qui trinh san xudt da dude mot sé cong ty néu ra, né hoan toan khac
véi qui trinh san xudt cac protein dung diéu trj. C6 thé tdng quat hoa trén
s db 8.1.

Viée lua chon céc vector virus dé san xuat c¢6 thé thuc hién theo mot
cach gan nhu nhau. DAu tién 13 nuéi cac t& bao da dude thist k& mang gen
nao dé ma ta c6 chu dinh chia cac ban sao do vector virus tao ra (so dé 8.1)
trong cic t€ bao déng vat thich hgp (cac bioreactor). Nudi cdy t€ bao dong
vat thuc hién trong diéu kién phic tap hon nudi t& bao vi sinh vat § mét
vai dac diém sau:

— MGéi truong nudi cdy doi hoi nhiéu thanh phan va cac thanh phén

dé cling phic tap hon.

- Thoi gian nuéi kéo dai hon vi t& bao dong vat phat trién cham.

— T& bao déng vat dé& vd hon t& bao vi sinh vat vi ching khéng cé
thanh té bao.
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Nudi té€ bao boc goi
{TB dong vit-Bioreactor)

Giong mang
vector

A 4
Truyen vector (ban sao
trong t€ bao boc goi)

l

Thu lay cic vector virus

l

Lam diam dac vector virus

l

Tinh ché cic vector virus

!

Thiét ke
vector virus

So dé 8.1. So d6 qui trinh san xuat cac vector virus

Mbéi truong nuéi cdy té bao dong vat thuong gém cdce thanh phéan:

Hau hét cac L- acid amin.

|

Mot s6 vitamin cAn thiét.
Cac mubi vé co (NaCl, KCl, CaCl,)

Glucose.

Khang sinh dé chéng nhiém trung (thudng ding penicilin hay
streptomycin)

|

Bé sung thém huyét thanh thich hgp (thudng dung huyét thanh bo)
Nubi trong mdi truong chita khi CO,,.
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Nubdi té€ bao dude tién hanh trong cac thiét bi 1én men dung tich tir 10-
100 1it. Két thic giai doan nudi cAy tién hanh siéu loc dé thu t&€ bao cé chia
vector, tinh ché& bing cac ky thuat thudng dung dé tinh ché& cae protein (loc
trén gel, sac ki trén HPLC, v.v..)

8.6. Cac vector khéng phai virus

Nhu trén da néu khodng 80% cac vector chuyén gen do virus thue
hién. Nhu vay vAn con ti 20-25% cAc vector dung chuyén gen la cdc vector
khac. Uu diém cla cac vector nay 134 kha nang sinh mién dich thap hodc
khong c6, déng thdi cac gen nay khong gdn vao nhiém séc thé cta t& bao
chu do d6 khong lam bién dang gen ctia vat chua va khéng ¢6 kha néng hoat
hod tac nhin gay ung thu cla té bao chu.

Thi nghiém ddu tién duge thuc hién bang viéc tiém ADN plasmid vao
cd bap ctia chudt viio nim 1990 va nhan thdy ADN plasmid biéu hién trong
t€ bao cua co bap. ADN plasmid ¢é lién quan dén su dinh vi cla gen B-
galactosidase gidng nhu mét nguoi tiép nhan. Hoat tinh cha pB-
galactosidase cdn biéu hién thém mét vai thang trong d&i séng cia chudt.
Su nhiém ADN plasmid vao vat chiil chi dat 1-2%. Cac ADN plasmid nay lai
khéng gin vao nhiém sic thé ciia t& bao vat chi. Véi thi nghiém nay ngusi
ta cho ring viéc tiém ADN trin vao d6ng vat khong phai 1a tu nhién ma la
cudng ép dé dua vat liéu di truyén vao t& bao chi. Cing do két qua cua thi
nghiém nay ma FDA va mét s6 nha nghién citu khac mong chd cac ché pham
ADN ty do c6 trong danh mue cac duge phdm sinh hoc dung diéu tri.

Céc nha nghién ciu con bao ché tao ra cac dang ADN dic biét nhu cac
pellet, vi cAu dé ban qua da bing “sing bdn gen”. Bing nhitng thu thuat
hién dai nay ngudi ta da ap dung dé dua cac khang nguyén la virus vio cd
thé nham tao ra cac khang thé can thiét dé phong cac bénh virus. DAy ciing
chinh 1a nguyén 1y san xu4t vaccin vector.

8.7. San xuat ADN plasmid

Viéc chiét xuat ADN plasmid tit cac té bao vi sinh vat la ¢éng viéc lam
kha ddn gian d61 véi cAc nha di truyén hoe. Tuy nhién dé san xuét trén qui
md cdng nghiép véi d6 tinh khidt cao dap Ung yéu cAdu cua mébt duge pham
lai khéng dé dang. Ciling giéng nhu nhiing qui trinh san xuét cac protein
tai td hop dung cho muc dich diéu tri néu trong chuong 7, qui trlnh san
xudt ADN plasmid ¢6 thé mé ta theo sd d6 8.2.
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Visinh vat mang gen
di thiet ke

!

Nuéi cay (fermeniation)

!

Ly tim thu te bao, thiy
phin phi vo thanh TB

Y
Ly tam loai bo tap

¥
Ket tia plasmid dang tho

'

Tinh che bing sac ky

'

Co dac, dong kho

!

ADN plasmid tinh khiet

So dd 8.2. Qui trinh s&n xuat ADN plasmid

Truée tién cac nha nghlen citu phai thi€t k& mét gen thich hdp gén
vao vat mang nhu E.coli ching han. Sau d6 nuéi cdy E.coli trén thiét bi lén
men trong nhUng diéu kién thich hgp. Két thuc giai doan nuéi cdy ly tam
ho#c vi loc dé thu t& bao. Dé chiét xuat ADN plasmid tir t& bao vi khuin
can pha vd té bao bang nhiing tac nhan thiy phan dac biét nhu NaOH va
SDS (sodium dodecyl sulphat). Duéi tac dung ctia SDS 8 pH cao, thanh t&
bao bi pha v3, ADN plasmid duge giai phéng, ly tdm loai sinh kh&i, ADN
plasmid dang thd dude tinh ché bing cAc phuong phap khac nhau dé thu
san pham tinh khiét theo yéu cAu. Cac tap chat ldn trong ADN plasmid
dang tho can loai bo gbm: cac manh vé thanh t& bao, protein, ADN genom,
ARN, c4c chit chuyén ho4 ¢6 khdi lugng phan ti thap, endotoxin.

Hén hgp t€ bao sau khi thuy phén dugc trung hoa bing dung dich
muodl ¢é nong dd cao, thudng diing kali acetat, tap chat di kém theo 13 ADN
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genomic (gADN) va phiic hgp SDS - protein. Cac chat nay duge loai di bang
ly tam hay loc. K&t ta plasmid bing cach thém vio m6t dung mdi thich
hgp (thudng ding isopropanocl hay ethanol). Hod tan két tia va tiép tuc
tinh ché bang siac ky. Tap chat di kém theo thuong la ARN, cac doan
gADN, ndi doc t& va mot vai loai plasmid khac. Tiép tuc sdc ky trén gel c6
thé loai di céc tap chit trén. Tién hanh sic ky trao d6i ion sé loai dugc cac
plasmid khéng phai mach vong, cac protein cing nhu cac ARN. Tuy nhién
vAn con 1An gADN va nédi doe t& di kém véi ADN plasmid. Béng phuong
phap sic ky pha dao & thu duge san pham tinh khiét.

8.8. Liéu phap gen va cac bénh di truyén

Hién d& biét hon 4000 loai bénh vé di truyén khac nhau, nguyén nhan
ctia phén 16n cac bénh d6 1a do khi€m khuyét cac gen bam sinh, hodc do dot
bién gen giy ra lam cho ¢d thé khéng thue hién duge chic nang binh
thuong. Liéu phap diéu tri gen chinh 14 phuong phap sta chita nhiing
khuyét tat di truyén d6 cta ¢o thé. Vé nguyén 1y thi ¢6 vé don gian, tuy
nhién 4p dung vio thyc t& difu tri chéc con lau méi ¢6 thé thuce hién duge
do mdt s6 nguyén nhan sau day:

— Mot s6 lén cac bénh di truyén do chinh gen gay ra tuy dd duge nhan
dang va nghién cdu nhung sy hiéu biét can ké vin con khiém ton.
Nam 2001 da cong bd viéc nghién cdu gidi ma xong ban do gen
ngudi nhung dé hidu sau sic cac bénh vé gen chic cling can nhiéu
nghién cdu hon niia.

— Nhu da phan tich ¢ trén cho thady chua ¢é mét vects nao thuc hién
viée chuyén gen dat duge thanh cong.

— Mot vai bénh di truyén thuc sy rdt phte tap, mot vai kiéu t& bao, co
quan bi anh hudng, gAn day ngudi ta da ching minh trén thyc t& dé
dua duge mot gen mong mudn vao trong tit ca cac t& bao khuyét tat
la r&t khoé khan.

— Viée diéu chinh quéa trinh chuyén gen ¢én nhiéu van dé phai nghién
cdu.

— Céac ¢dng ty san xudt thudc thudng thé hién sy quan tim Ién vao
vige Ap dung liéu phap gen d61 véi mot s6 bénh ung thu. S6 lugng
bénh nhdn mic bénh vé gen ft, trong mét vai trudng hdp s8 lugng
bénh nhan qua it, nén cic céng ty khong mudn dau tu vén vio
nghién ciu tao ra nhiing thude chi chita cho mét s6 it ngudi, vi nhu
vay bao gid méi thu duge von d¢au tu cho nghién ciu.

— Mot s yéu td di truyén do khuyét tat vé gen da dudce xac dinh.
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Bang 8.3. Mt vai bénh di truyén do khiém khuyét gen tuong ing dudc xac dinh

Tén bénh Khiém khuyét gen san xuit protein 1!
- Ching ua chay mau A - Factor VIII
- Chimg ua chay mau B - Factor I1X
~ Thiéu mau ving bién (thalassemia) | - B-globin
- Hoéng cau Iudi liém - B-globin
- Cholesterol cac mang tinh di truyén | .. Receptor protein mét do thap
~ Thiéu hut mién dich hén hop trdm trong | = Adenosin deaminase, purin nucleosid phosphorylase
- Bénh niemann-pick - Sphingomylinase
- Bénh Gaucher - Glucocerebrosidase
- Bénh hoa so nang - Biéu khién sd nang qua mang
- Bénh khi thiing - a-1-antitrypsin
- Bénh thiéu chat két dinh bach c4u - CcD18
- Bénh ua chdy mau - Ornitin transcarbamylase
- Bénh phenylceton niéu - Phenylalanin hydroxylase
- Bénh thiéu nang tyrosin typ 1 - Fumarylacetoacetat hydrolase
~ Bénh thiéu hut glycogen typ 1A - Glucose-6-phosphatase
~ Mucepolysaccharid nhay typ VI - B-Glucuronidase
- Bénh polysaccharid nhay typ | ~ a-L- iduronidase
- Bénh galactose huyét - Galactose-1-phosphat uridyl transferase

Nguoi ta ddc biét cha y dén liu phap gen dé gidi quyét bénh huyét
séc t6 nhu bénh héng cdu ludi liém. Bénh nay cé nguyén nhan thidu mat
gen i va i - globin di€u khién dé tao hemoglobin. Hon thé niia cac t& bao
dich trong tuy xuong cfing c6 thé loai &i dé thay vao d6 nhiing t& bao tucng
ty mét cach dé dang. Tuy vay dé chon duge gen thay thé cling khéng phai
ddn gian. Viéc san xuét mot s6 lugng thich hop hemoglobin chiic nang
khong chi phu thude vao su c6 méit cha gen A va A-globin ma con vao su
diéu chinh khac ctia gen diéu hoa.

Mot bénh di truyén khac ciing duge phat hién sdm 46 la héi chitng thidu
hut mién dich hén hgp tram trong SCID (severe combine immunodeficiency).
Bénh nay giy ra do thiéu hut enzym adenosin desaminase (ADA). ADA la
mot enzym déng vai trd trung tdm trong viée phan giai purin nucleotid (né
xUc tac cho viée loai bd amoni ctia adenosin, dé hinh thanh inosin va cudi
cung tao thanh acid uric).
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8.9. Liéu phap gen va ung thu

Cac liéu phap dung diéu tri ung thu hién nay bao gém: phiu thuat cit
bo, hod tri lidu va xa tri. Cac nha nghién citu mong muén bd sung thém
mdt lidu phap diéu tri ung thu khac hitu hiéu hon cie phudng phap hién
dang thye hién, nham tidu diét t& bao gay ung thu tir sém va diét tan gdc-
d6 14 liéu phap gen. Riéng ¢ My hang nim théng ké cho thay cé dén 1,4
tridu ca ung thu cac thé khac nhau. Cac phuong phap diéu tri hién tai méi
chi thu nap duge 50% bénh nhan. Liéu phap gen diéu tri ung thu hién nay
vAn méi chi la thit nghiém, dang trong giai doan truyén théng cho cong
déng. Neguoi ta dy dodn va hy vong trong khoang 10 - 15 nam niia diéu tri
ung thu bing liéu phap gen sé& duge 4p dung réng rii ¢ cic nude ¢d nén y
hoc tién tién.

Thi nghiém dau tién diéu tri ung thu bang liéu phap gen dude tién
hanh vao nim 1991. CAc nha nghién citu dd dé ra chién luge diéu tri bang
liéu phap gen trén mdt sd hudng nghién clu sau:

~ Cai tao cac dong bach cau dé tiang hoat tinh chéng ung thu cia ching.

~ Cai bién cac t& bao ung thu dé tang kha ning mién dich ctia chung.

- Gan gen diét ung thu vao té bao ung thu.

~ Gan gen tao toccin vao t& bao ung thu dé thiae diy qua trinh diét té

bao ung thu.

~ GAn gen “tu sat” (suicide) vao té& bao ung thu.

- Gan gen, giéng nhu cac gen da dé khang thudc vao t& bio maAm

nhim bao vé t& bao khong bi anh hudng caa hoa tri liéu.

Trong nhiing ndm gan day thi nghiém ap dung cac cytokin dé diéu tri
mdt s6 bénh ung thu nhu: ung thu vd, u hac t§ 4c tinh, budng tring, phai,
than, v.v... di cho thiy nhiing trién vong dang quan tam.

Nhiéu dan liéu cho thay liéu phap gen dung diéu tri ung thu chua
that hiéu qua r6 rang nguyén nhan chinh c6 thé 1a: ¢6 qua nhiéu dang ung
thu ma nguyén nhan con chua biét rd. Chua tao ra dude cac vector thich
hgp dé mang cac gen téi t€ bao dich mét cach hiéu qua. Can hiéu bidt siau
sac hon vé ca ché dap ing mién dich t& bao. Té bao ung thu nao thi khéng
chiu tiac dong caa mién dich t& bao? Nguoi ta van hy vong trong mét tuong
lai khdng xa nhiing thac méac d6 sé duge chiing minh.

8.10. Liéu phap gen va bénh AIDS

Nhu di trinh bay ¢ trén, liéu phap gen cfing ¢6 phé diéu tri réng
khong chi diing lai viée nghién cttu ap dung dé diéu tri bénh di truyén, ung
thu, cac nha nghién citu con mudn Ap dung vio thd nghiém diéu tri bénh
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AIDS - mdt céin bénh nguy hiém cia th& ky XXI. Virus HIV chi ¢6 thé nhan
lén duge khi ching x4m nhap vao té bao lympho T. Dua vao vong ddi cla
né nén cé thé dua mét gen ma hoa cho viéc téng hop mét trong nhing
thanh phan ciu tao nén hat virus HIV nhu gen gag (ma hoa cho téng hap
protein bao quanh nhin HIV), gen pol (ma hoa cho enzym sao chép ngudc),
gen env (ma hoa cho téng hop protein vé HIV), ... vao t& bao ¢6 kha ning bi
nhiém HIV. Cac t& bao ty mién d6 s& khéng bi tdn cong bdi HIV va bénh 58
khéng x4y ra.

Céc nha nghién cltu ¢on mudn dung k¥ thuat tai t6 hgp di truyén dé
tao ra cac t& bao c6 kha néng téng hdp va tift ra cic chit ¢6 thé hoa tan
dude cac receptor bé mat cia HIV, nhu khang nguyén CD4, Céc khang
nguyén dé sé tufin hoan trong mau va khi giap HIV chiing sé “tom 14y va
gitt chat khéng cho HIV hoat déng. Y tudng nay mdi chi thuc hién duge
trén invitro, chac con phai doi thém mét thdi gian nita méi thuce hién duge
trén nguagi.

KET LUAN

Y sinh hoc phan ti da phat trién nhanh chéng trong hon hai thap ky
qua do ra dot mét nganh khoa hoc méi - nganh bénh hoc phan ti. Cang véi
viéc khoa hoc di giai ma xong bd gen ngusi vao nam 2001, chic chdn
nhiing bénh hiém nghéo nhu ung thu, AIDS, ... sé duge didu tri mét cach co
hiéu qua hon. Coéng nghé sinh hoc s& déng vai trd chi dao trong nghién cu
va san xuit ra nhitng duge phdm sinh hoc ¢6 gia tri dé phong va diéu tri
nhiing bénh ma trude day khéng bao gid nghi la ¢é thé chita duge.

Thubc san xudt bng céng nghé sinh hoe s& 14 nhiing thuée ¢ gia tri
cao vé chita bénh ciing nhu kinh t& ma khéng thé ¢6 con dudng san xuit
khac thay thé& duge. Cac nha sinh hoe phan ti, hoa sinh va duge hoc sé la
nhiing chuyén gia di tién phong trong viéc san xut, thi nghiém cac dudc
phdm sinh hoc.
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PHU LUC

Céc dugc phdm sinh hoc stt dung & USA hoic EC

Chit thich:

a. Mot vai ch€ pham da dude stt dung da chi dinh, trong bang chi néu
¢6 1 chi dinh duge diing chinh.

b. "Vet" duge chi dinh diang cho thu y.
T4t cA céc san pham khac dude st dung trong y hoc

PHU LUC 1

Bang 1. Cac san pham clia mau tai té hop

A 2 " Cong ty Chi dinh Ngay
Tén san plham san xuat didu tri cho phép

Bioclate (rh Factor VI dudc san xuét . 1993

biing cac t& bao tring) CHO Ceteon Haemophilia A | jga)

Benefix {rh Factor IX dugc san xust Gentic Institute | Hasmonphilia B 1997

trong cac té bao tring) CHO P (USA, EU)
1993

Kogenate {rh Factor VIl dugc san xuat . (USA),

trong cac té bao BHK) Bayer Haemophilia A 2000
(EU)

Helixate Nex Gen {(octocog-u, rh Factor . 2000

Vil dugc san xuét trong 1§ bao BHK) Bayer Haemophilia A (EU)
1895

Novo Seven (rh Factor Vlla dugc san . Mbt vai thé clia (EU)

. P Novo Nordisk o

xuat treng té bao BHK) Haemophilia 1099

(USA)
. : | Baxter Heath

Refoblnate ‘(rh-, Fgctorﬂ\/l‘ll d&f(}c san | ore (Gentics | Haemophilia A 1592

xuat trong mdt sd dong té bao déng vat) Institute) {(USA)

Refacto (Monoctocog -« , i, &. Gentics :ga?

8 - domain - deleted rh Factor VIII dugec -

> nt e . " H
san xuat trong t& bao CHO) Institute aemophilia A (ﬁOS{}:\))
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Bang 2. C4c san pham hoat héa Plasminogen ma téi t hop

A 2 2 Céng ty Chi dinh Ngay

Tén san pham san xuét diéu tri cho phép .
Activase (Alteplase, rh, tPA dugc san o L 1987
XUt trong t& bao CHO) Gentech Nhdi mau ca tim cap (USA)
Ecokinase dugc sdn xuat trong té bao | Galenus Nh&i méu o tim cap 1996
E.coli Mannheim (EU)

Boehringer
Retayase (Reteplase, rt PA xem Mannheim/ Nhéi méu ¢d tim cdp 1996
Ecokirase) {(USA)
Cetocor

Rapilysin  (Reteptase, rtPA xem | Bochringer o L 1996
Ecokinase) Mannheim | NhOTmau catimedp | g,
Tenecteplace tuong tu Metalyse (TNR | Boehringer P , 2001
- tPA dugc san xuat trong t€ bao CHO) | ingelheim Nhoi mau ca tim (EU)
TN Kase (Tenecteplace, dan xuat clia ‘ 2000
nPA dudc san xuat trong t& bao CHO | Gentech Nhéi mau co tim (USA)

xem Tenecteplace) i

Bang 3. Cac hormon tai t& hop
A 2 Congty Chi dinh Ngay
Tén san pham san xuat didu tri cho phép

Humulin (rhinsulin dugc sadn xudt béng . . 1982 |
E coli Eli Lilly Tiéu dudng (USA)

. . . : 1981
Novolin (rhinsulin) Novo Nordisk Tieu dudng (USA)
Humalog (Insulin Lispo dugc sdn xuat bang s 2 . 1996
£.coll) Eli. Lilly Tiéu duong (USA, EU)
Insuman (rhinsulin dugc sdn xuét bing e 1997
£.col) Hoechst AG Tiéu duang (EU)
Liprolog (Bio Lyspol dugc sén xudt bing L o 1997
£.coli) Eli Lilly Tiéu dudng (EU)
NovoRapld (insulin  Aspart, Shortacting Novo Nordish Tidu duang 1999
rhinsulin analogue) (EU)
Novorpix 30 (contains Insulin Aspart, short acting Novo Nordisk Tidu dudng 2000
rhinsulin analogue (EV)
Novolog (Insulin Aspart, shoracting rhinsulin . X 2001
analogue, san xuat bdi S.cerevisiae) Novonordisk Tiéu dudng (USA)
Novolog 70/30 (gbm Insulin Aspart, tac dung . . 2001
ngdn giéng rhinsniin) NovoNordisk Tiéu dudng (USA)
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Bang 3. (tiép)

Actrapid/Velosulin/Monotard
Insulatard/Protaphane/Mixtard/A 2002
ctraphane Hetratard (déu Ja | NovoNordisk Tiéu dudng (EU)
nhing Insulin tai t& hgp, san xuét
bdi 8. Cerevisiae)
Lantus (Insulin alargine, tuong tu .
rhinsulin tac dung kéo dai, san Sﬁz:ri:saceuticals Tiéu dusng fgg?
xuat bdi E.coli)
Optisulin (Insulin alargine, tuong .
tu rhinsulin tac dung kéo dai, san )I;\;g:‘rt\gceuticats Tiéu dudng ?&0‘8
xudt bdi £.coli (xem Lantus)
Protropin (rhGH khac vdi hormon
ngudi chi 1 géc methionin & diém Gentech Thiéu hormon  tang 1985
cudi chudi polypeptid, dugec san truang (hGH) & tré em (USA)
xuét béi £.coli)
Glucagen (rh Glucagon, dudc san : . . . 1998
XUt béi S.cerevisiae) MNovo Nordisk Giam dudng huyét (USA)
19898
" &0t (USA)
Tf\yroqgn,(_thgrot\ropIm a, th TSH Genzyme Dley tr| ung thu
san xuat bdi t&€ bao CHO) tuyén giap 2000
(EU)
Humatrope {rhGH, san xudt bdi Eii Lill Thiéu n#ng hormon 1987
E.coli) ¥ tang trudng 4 tré em (USA)
Nutropin (thGH, san xuat bdi Gentech Thiéu nang hormon 1994
E.cofi) tang trudng & tré em (USA)
Suy tuy, hdi ching
Nutropin AQ (rhGH, san xuit bdi |Schwarz Pharma Turner (bénh c6 cdu 2001
E.cofl) AG tric nhiém sic thé (EU}
XO & phu nin)
. Serono Thiéu nang hormon 1996
Saizen (rhGH) laboratories tang trudng & tré em (USA)
. Serono Trg giap (hd trg) 1996
Serostion (rhGH) Laboratories trong didu tri AIDS (USA)
Lam tang tiét hormon
N . sinh  trudng dudng 1995
Norditropin (rhGH) Novo Nordisk trong tré em cham (USA)
fén
1695
Gonal F (th FSH san xuét trong té Serono Kich thich rung trimg (EL;
bao CHO) hodc rung trimg nhiéu 1997
(USA) |

137



Bang 3. (ti€p)

) » Kich  thich  rung
:::;;gtglégg}_{g?& san - xuat N.V Organon ching hedc rung Ega{?
trimg nhiéu
Follistim (follitropin -p, rhFSH TSP 1997
san xuat trong t& bao CHO) Organon Mot vai thé v6 sinh (USA)
Luveris (Lutropin - «; rhLH sén R S 2000
xut frong t& bao CHO) Ares - Serong M&t vai theé vo sinh (EU)
. 2001
Ovitrelle hodc Ovidrelle (rhCG, Serono St dung trong trg (EU)
san xuét trong t& bao CHO) giap sinh san 5000
(USA)
Forcaltonin {r salmon calcitonin , . 1999
san xust bdi E.colf) Unigen Bénh Paget (EU)
Bang 4. Cac yéu td ting su tao mau (Haemopoietic growth Factors)
i s o Céng ty Chi dinh Ngay
Tén san pham san xuat diéu tr cho phép
Epogen (rh EPO, dugc san xudt bdi 1 e 1989
dong t& bao dong vat) Amgen Thigu mau (USA)
Procrit (rh EPO dudc san xuat bdi 1 dong . e 1990
16 bao dong vat) Crtho Bictech | Thiéu mau (USA)
Neorecormon (rh EPC dugc séan xuat | Boehringer - Thiy mau 1997
trong t& bao CHO) Mannheim (EW)
Aranesp {darbepoetin - «; tdc dung kéo 2001 (EU
dai tuong tu rEPO dugc san xuat trong té | Amgen Thiéu mau '
\ USA)
bao CHO)
Nespo (darbepoetin - o giéng Aranesp, tac
dung kéo dai giéng nhu rEPO, dugc san | Dompe Biotec | Thiéu mau 2001 (EU)
xuét trong té bao CHO)
Leukine (r GM - CSF, khac vdi protein .
ngudi & 1 géc acid amin, Leucin 23, dugc | Immunex ;Erong ghep (:Jgsg;:)
san xuat bdi S.cerevisiae) y
Neupeogen (Filgrastion, rG-CSF; khac vdi .
protein ngudi vi cd thém methionin d N | Amgen 2;32 bgr?}r: cau (:Jgs?;:)
cudi chudi, dugc san xuat bdi E.coli) 9
Neulasta (PEG filgrastim, rPEGylated <
i . X Bach cau 2002
filgrastim - xem Neupogen). Thi trudng | Amgen Trung tinh (USA, EU)

chau Au ¢6 san pham tudgng tu Neupogeg)
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Bang 5. C4c Interferon va Interleukin tai t hap

Tén san pham Coéng ty san xuat ?;:;S':::‘ Ng::é(;ho

Intron A (rIFN - - 2b dude san | o by g,”g ‘T“L- g"*‘” 1986 (USA)

xust bdi E.coli) g Floug V%Cm ;;r:‘ YS 2000 (EU)

Pegintron A (PEGylated rIFN - ) " 2000 (EU)

o - 2b dude san xuat bdi £.coff) Schering Plough Viém gan € man 2001 (USA)

Viraferon (rIFN - o - 2b, dugc sén , Viégm gan C va

xudt bdi E.cofi Schering Plough B man 2000 (EU)

Viraferon Peg (PEGylated rIFN - . -

o - 2b. dudc san xust bdi E.coli) Schering Plough Viém gan C man 2000 (EU)

Roferon A (rhIFN - o - 2a, dugc | Hoffman - La P

san xuat bdi E.coli) Roche Bach cau co tua 1986 (USA)

Actimmune (rhIFN - 7 - 1b, dugc .

san xuat bdi E. Coli) Gentech Bénh U hat man 1990 (USA)

Betaferon (rIFN - B- 1b, khac vdi

protein ngudi & vi tri cystein 17 . .

thay bang serin, dugc san xuat bdi Schering AG Ba sahoa 1995 (EV)

E.coli),

Betaseron {rIFN - B - 1b, khac véi Berlex

protein ngudi & vi trf cystein 17 Laboratories  va Pa sd hoa tai 1993 (USA)

thay bang Serin, duge san xuéat Chison phat

bdi E.Coli.)

Avonex (thIFN - B - 1a san xuat Biogen Pa sd hoa tai 1997 (EU

trong t& bao CHO) 9 phat 1996 (USA)

Amgen (USA) Viém gan C
Infergen (rhIFN - q, interferon typ vamanouchi man tinhg 1997 (USA)
1 dugc san xuat bdi E.Colf) ' 1999 (EU)
Europe (EU)

Rebif (hIFN - f - 1a, san xudt | , o o Pa so héa tai| 1998 (EL)

trong t& bao CHO) phat 2002 (USA)

Robetron (két hogp ribavirin va , .

(hIFN - o - 2b s&n xust bdi £.cofi) Schering Plough Viém gan C man 1989 (USA)
. Viém gan B, C

Alfatronol (thIFN - o - 2b, san Schering Plough | va cac thé ung 2000 (EV)

xuét bai E.Coii) thi Khac

Virtron (rhIFN - « - 2b san xuat . o .

bdi E.colf) Schering Plough ViemganBvaC 2000 (EW)

Pegasys (PE Ginterferon a - 2a | Hoffman - La . 2002

san xuat bdi E.coli) Roche viém gan C (EU, USA)
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Bang 5. (tiép)

Vibragen Omega (rFeline i . Dung cho thu vy
interferon ) Virbac cac bénh do virus 2001 (EU)
Proleukin (rlL - 2, khac véi phan t
3 ngudi & vi trf diém rat N - alanin va , .
& vi tri 125 cystein dudc thay béng Chiron Ung th/ than 1992 (USA)
serin, san xuat bdi £.colf)
Neunjnega (rlL-11, san xuat bdi Gentic Institute ngér!__qcann‘ déng 1997 (USA)
E.coli) von tiéu ciu
Kineret (anakinra; riL - 1 receptor s o
d8i khang, san xuét bdi E.cofl) Amgen Viem khdp cap | 2001 (USA)
Bang 6. Cac vaccin tai té hop
. o Cong ty Chi dinh Ngay

Tén san pham san xuat diéu tri cho phép
Recombivax (rHBsAg san xuét s
bdi S.cerevisiae) Merk Ngulra viém gan B 1986 (USA)
Comvax vaccin phdi hgp, cb Dung cho tré em ngira
chita rHBsAg mot thanh phan | Merk H.influenzae typ B wva| 1996 (USA)
san xult bdi S.cerevisiae) viém gan B
Engerix B (rHBsAg, san xuat bdi | Smith  Kline Ngifa viém gan B 1998 (USA)
S.cerevisiae) Beecham
Tritanrix - HB (vaccin phd&i hdp : . o
c6 chita rHBsAg don thanh phan, S?é;hhanf"”e r':'égjaug:\egngahno Bé bach | 4995 (£L)
san xuét bai S.cerevisias) ‘ o9
Lymerix {rOspA, mdt chat
lipoprotein phat hién thay trén bé . . . : N
mat cia Borrelia burgdorferi thi gz;ghhanf""e g:gﬁ'géﬂhong nga benh | 1008 (UsA)
pham chinh gay bénh bach cau, :
dudc san xuat bai E.coli)
Infanrix - Hep B (vaccin phd&i hop Smith  Kline | T2° mién dich chéng lai
cd chia rHBsAg, san xuat bdi beecham bach hau, udn van, ho ga | 1997 (EU)
S.cerevisiae nhu mot thanh phan) va viém gan B

. o , Tac mién dich phon

Inf’anm: hexa (va,ccm k?t hdp c6 Smith  Kline | bach hau, udn vépr)l hg
chira _rI_-IBsAg, san )fuat b?' S Beecham gé, polio, H. influenzae b 2000 (EU)
cerevisiae nhu mét thanh phan) va viém gan B
Infanrix - Penta (vaccin phdi hop, . ,
c6 chila rHBsAg, san xudt bdi | g KM€ | oy pren 2000 (EU)
S.cerevisiae nhu mét thanh phan)
Ambirix (vaccin phdi hop cé chifa . x ‘ \
rHBSAg, sin xuat béi S.cerevisiae | oor SN e e PRONG | 2002 ()
nhu mét thanh phan) 9
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Bang 6. {ti€p)

Twinrix (cac dang cho ngudi 160 |gmith Kiine 1996, FU
va tré em. Vaccin phdi hdp ¢6 |Baecham (EU . ‘ . cho nguai 16n
chifa rHBsAg, sén xudt bdi S. (_ ) Tao mién dich phong | 1997 )
cerevisiae nhu mét thanh phan) | Glaxo Smith | viem gan A va B cho tré em
Kline (USA) 2001 (USA)
Primavax (vaccin phsi hop co Pasteur Tac mién dich phon
chifa rHBsAg, san xuat bdi . ; s e phong
" . . Mérieux bach hau, udn van va | 1998 (EU)
S.cerevisiae nhu mét  thanh =
- MSD viém gan B
phan)
) . . | Pasteur . i
Procomvax (vaccin phdi hdp €6 | perieux Tac mién dich phang
chia rHBsAg nhu mét thanh | msp H.influenzae type B va | 1999 (EU)
phén) viém gan B
‘ . Tac mién dich phong )
Hexavax (vaccin phdi hgp ¢b ) - . S ;
chifa rHBsAg, san xudt bdi S. | prors bach aau, UO% van, N9 1 000 (EU)
cerevisiae nhu mét thanh phan ) asteur ga. viem gan £ polio va
: H.influenzae typ B
Triacelluvax (vaccin phdi hgp cé Chiron SpA Mién dich chdng lai bach 1999 (EU)
chta r (cdi tién) tocin ho ga ) P hau, udn van, ho ga
Hepacare (1S, pre - S va pre - S, )
khang nguyén bé mit viém gan | Medeva Tac mién dich phéng 2000 (EU)
B, dugce san xuat bdi dong t& bao | Pharma viém gan B
murine)
HBVAXPRO (rHBsAg san xuat | Aventis Tac mién dich phéng 2001 (EU)
bdi S.ceravisiae) Pharma viém gan B em
Porcilis Porcoli {vaccin phdi hgp Tac mién dich phong
cd chira chat bam dinh r E.cof)) Intervet bénh cho ign 1996 (EU)
Fevaxyn Pentofel (vaccin phéi
hop, cb chlta khang nguyén virus | Fort  Dodge . f o yn .
gay bénh bach cau méo tai 18 | Lab Phéng cac bénh cho méo | 1997 (EU)
hop nhu mét thanh phan)
Porcilis AR-T DF (vaccin phadi
hgp ¢b chifa tocxin, bién ddi tr Phong bénh viém mdi
Pasteurella multocida da tach Intervet cho Ign con (dung uéng) 2000 (V)
dong vao E.cofi)
Forcils pes (e ¢ 20 e oug rng v a0
9 NGUysn ViIuS £ 98y SO O 1 )niarvet mién dich chéng lat cac | 2000 (EU)
Ign, duge ché tac trong té bao n PRV
P .o . bénh gay sbét bdi virus
cdn trung c6 chira baculovirus) i
Baycvac CSF E, (vaccin r co . .
; . I Dung trong thd y tao
chia khang nguyén virus E; gay | g o0 mi&n dich chéng lai cac | 2001 (EU)

st 4 lgn, duge sdn xuat bdi hé
thdng vector bacufovirus)

bénh gay sét bdi virus
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Bang 7. Cac san pham dua trén khang thé don dong

P Thai gian
Tén san pham Hang san xuat Chl d!n!.' dudc cap
dieu tri .
' phep
CEA-scan {doan Mab chudt (Fab), Dung phat hién 1996
tac dung truc tiép khang nguyén gay | Immunomedics su tai phat ung (USA. EU)
ung thu bac thai ngudi (CEA)) thu ¢é di can '
Myoscint (doan Mab chudt tac dung s .
trfc tip 18n myosin ca tim ngu) Centocor Nh&i mau cd tim 1996 (USA)
Oncoscint (doan Mab chudt chong Dung phat hién .
lai TAG-72 mét glycoprotein cé | Cytogen cac thé ung thu | 1992 (USA)
phén ¥ tugng cac) khac nhau !
Orthoclone OKT3 |
(Muromomab CD, ., Mab chuét | Ortho Biotech hong fnal 1920 1986 (UsA)
chéng lai khang nguyén bé mat CD, trong ghep than
clia bach cdu T)
Prosta Scint (Mab chudt tac dung Dung phat hién
truc tiép trén khang nguyén bé mat | Cytogen ung thu tuy&n | 1996 (USA)
gay ung thu PSMA) tién liét
ReoPro (Abciximab, Fab dan xuat Phong dbng von :
cha Mab tac dung c¢hdng lai | Centocor tieu clu gay tic | 1994 (USA) .
receptor bé mat tiéu cau GPII,/I1) mach :
Rituxan (Rituximab chimaeric Mab !
tac dung truc tidp trén khang | Genntech/iDEC Bach cau khéng |
. . L ,\ e ; 1997 (USA)
nguyén CDy tim thay trén bé mat | pharmaceutical phai Hodgkin
clha lympho B)
Verluma {Nofetumomab doan Mab | Boehringer e La vk La 1996 (USA)
chudt (Fab) tac dung truc tiép 18n | Ingetheim/ E:atthhf”hé? bao
khang nguyén trg giup ung thu) NeoRx g P
Zenapax (Daclizumab, Mab ngudi |\, ey |, Chéng dao thai | 1997 (USA)
tac dung truc tiép 1én chudi o cla Roche trong ohép than
receptor IL-2) 9 ghep tha 1999 (£U)
Simulect (Baciliximab, Mab tac Cu phong va 1098
dung truc tiép l1én chudi o cla | Novartis chéng dao thai (EU. USA)
receptor iL-2) trong ghép than '
Remicgde' (Inﬂixirr!gb. chimaeric Contocor Ding diéu  tri 1998 (USA)
Mab ddi khang truc tiép TNF-o) b&nh Crohn's 1999 (EU)
Synagis (Palivizumab, humanized Phong cac triéu o
Mab tac dung truc tiép l&n epitope | Med Immune chimg viém | 1998 (USA)
trén békmét clla virus gay viém | (USA), Abbott (EU) | dudng h'é hap tré | 1999 (EU)
duong hd hap) em do virus
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Bang 7. (ti€p)

Herceptin (Trastuzumab, Humanized,

khang thé tac dung trc tiép HER,. Sgg;‘fh (USA) | Bigu tri di can | 1998 (USA)
rece\ptor 2 Factor phat trién da cGa Registration (EU) ung thu vu 2000 (EU)
ngudi}
Indimacis 125 (Igove mab, murine Ding chén dodn
Mab fragment (Fab,) tac dung tric | o gy ung thy budng | 1996 (EU)
tiép khang nguyén CA 125 trg gilp .
; trifng
ung thu)
Tecnemab Kl  (murine Mab
fragments (Fab/Fab, mix} tadc dung N 2 .
truc tiép HMW-MAA. la khang | Sorin 5‘;‘]’;% t%“g;‘ doan | 1996 (EU)
nguyén tro giip u hdc td cé trong
lugng phan tir cao)
Leuco Scan (Sulesomab, murine Dung chin doan
Mab fragment (Fab) tac dung truc nhiéﬁw trin
ti€p NCA 90, mét khang nguyén | Immuncmedics vidm  xuon vgé 1897 (EU)
khéng dic hiéu trén bé mat bach iem  xiong
" i ; viém tuy
cau hat)
Humasfect (Votumumah, human
Mab tac dung truc tiép cytokerafin . Phat hién ung thu
Tamour - chat trg gidp khang Organon Teknika dai trang 1998 (EU)
nguyén)
Mabthera (Rituximab, chimaeric Banh bach cau
Mab tac dung tryc tiép CD,, khang | Hoffmann - La Khona hai | 1998 (EU)
nguyén bé mat cda té bao lympho | Roche Hod ?(in P
B) (xem Ritusan) 9
Mab Campath (Alemtuzumab; mét | Millennium & ILEX
khang thé don dong ngudt tac dung | (EU) Berlex, ILEX ‘
truc ti€p CDy, khang nguyén bé mat | Oncology va | Bénh bach cau | 2001 (EU)
cha Lympho B) Millennitim _ man 2001 (USA)
Pharmaceuticals
(USA)
Mylotarg (Gemtuzumab Zogamicin;
la khang thé ngusi - toxic antibiotic
ti€p hop vai dich dé chdng lai khang | Wyeth Ayerst Ung thu thy cap 2000 (USA)
nguyén CD,; dugc phat hién trén
cac t& bao mam ung thu bach cau
Zevalin  (lbritumcmab  Tiuxetan,
khang thé don dong chudt, duge | IDEC Bénh bach cau
san xudt bang dong t& bac CHO, _ khéng phai | 2002 (USA)
dich tac dung la khang nguyén | Pharmaceuticals Hodgkin

CDy)
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Bang 8. Cac san pham khac

Thai gian

Tén san pham Hang san xuat %hf dinh dugc cap
ieu tri o :
phép
Beromun (rhTNF-a) s&n xuét bdi | Boehringer- Dung trg giup trong 1999
) . phau thuat cat bd
E.coli Ingelheim (EL)
khéi u
Revasc (Anticoagulant, hirudin) | Ciba Novartis | Ngan can viém tac 1997
san xuét bdi S.cerevisiae Eurcpharm tinh mach (EW)
_ | Hoechst Marion | Dung chéng  két 1998
Refludan (Anticoagulant, hirudin) | Roussel (in USA) vén gay nghén (USA)
dudc san xuat béi S.cerevisiae _ mach trg  gilp 1097
Behringwerke AG (EU) heparin (EU)
. 1984
Cerezyme (r3-Gluco-cerebrosidase, Piéu tri bénh (USA}
2 s | 1 Genzyme
san xuat bdi E.cofi) Gaucher 1097
(EU)
Pulmozyme (dornase-«, rDNase, o eim e
7 o . AN Lam tiéu fibrin gay 1993
dudc san xuat bang dong té bac | Genntech ngh&n mach (USA) |
CHO) :
Fabrazyme (rhx-Galactosidase . . '
7 oy . RN Beénh Fabry (mdot 2001
dugc san xudt bang dong t& bao | Genzyme loai bénh di truyén) (EU)
CHO)
Replagal (rh=-Gr-lactosidase Bénh Fabry (bénh 2001
dudc san xuét trong dong t& bao | TKT Europe thigu hut o (EU)
ngusi lién tuc) galactosidase)
Fasturtec (Elitex USA) . 2281
) . f hel Bénh tang cao acid (EU)
(rasburicase; r Urat oxidase, duge | Sanofi - Synthelabo | "= 2002
san xu&t bdi S. cerevisiae) (USA)
Ortho - Mc Neil | ., 2 ; 1997
Regranex {rh PDGF, dudc san | Pharmaceticals Bg‘nhiogle‘éé d"{ﬁgg (USA)
xuét bdi S.cerevisiae) (USA), Janssen - Ein{] y 1999
Cilag (EL) (EU)
Piéu tri
Vitravene (Fomivirsen, la mét SIS Pharceuticals cytomegalovirus 1988
antisense oligonucleotid) (CMV) cho bénh (USA)
nhan AIDS
Ontak (riL-2-tocxin  bach hau
protein dung hgp, dugc bidu dat | Seragen inc/ligand s 1999
trén bé mat IL-2 receptor v&i cac | Pharmaceuticals Bach cau lympho T {USA)

t& bao dich)
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Bang 8. (ti€p)

1998

Enbrel (rTNFR-IgG  fragment (USA)
protein dung hop, dudc san xuat ‘I‘j';’mgi}t??uro a ((EUS)A) Viém khép
bdi dang t& bao CHO) y P %SB?
Ost i tei 1 (rh 2001

steogenic protein fl Howmedica (EU L2 - (EU]
Osteogenic protein-1-BMP-7, dudc (€4) E)r;eéu Lt(rrié%ay”ggdng
s&n xuat bdi dong t& bao CHO) Stryker (USA) y khong (iog;)
Inductes (Dibotermin - «; rBone o o
morphogenic protein-2 dudc san | Gentics Institute BV CB}:eE.‘U tr gay xudng %382)
xust bdi dong t& bao CHO) Y

- . 2001
Xlg_rls (Drotrgcogln -] Ih o N . ) (USA)
activated protein C, dugc san Eli Lilly Nhiém tring cép
xuat bing déng t& bao ngudi ?282)

T10-CSCNEH, .,
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PHU LUC 2

MOT SO DIA CHi INTERNET LIEN QUAN TOI CONG NGHE SINH HQC VA SAN
XUAT CAC DUQC PHAM SINH HOC
Some biotechnology / pharmaceutical/medical organizations
Bio home page
Site address: http//www.bio.org

Home page of the biotechnology industry organization. Also contains
many excellent links.

Pharmaceutical researches and manufactures of America
Site address: http//phrma.org

Excellent site, providing information on a wide range of
pharmaceutical issues, including reports such as the annual
'Biotechnology Medicines in Development' series,

Drug Information Association (DIA)
Site address: http/www.diahome.org

Home page of the DIA, contains information on various facets of the
pharmaceutical industry, including pharmaceutical biotechnology.

European Association of Pharma Biotechnology (EAPB)
Site address: http://www.eapb.org

Home page of the EAPB, containing selected pharmaceutical
biotechnology information.

European Federation of Biotechnology (EFB)
Site address: http://www.efbweb.org

Home page of the EFB, contains information on various facets of
biotechnology, including pharmaceutical biotechnology.

World Health Organization (WHO)
Site address: http//www.who.int/en/

Excellent although genral site. Contains information regarding e.g.
global disease incidence, vaccination/immunization, etc.
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Regulatory and associated sites

148

Food and Drug Administration (FDA) home page
Site address: http//www.fda.gov

FDA home page. A key reference for regulatory issues (United States)
for (bio)pharmaceutical development and production. Also contains
information on approved products.

European Medicines Evaluation Agency (EMEA) home page
Site address: http//www.emea.eu.int

EMEA home page. A key reference for regulatory issues {(European)
for biopharmaceutical development and production. Also contains
information on approved products.

International Conference on Harmonization (ICH)
Site address: http://www.ich.org

ICH home page. The International Conference on Harmonization of
Technical Requirements for ~Registration of Pharmaceuticals for
Human Use (ICH), a unique projeect that brings together the
regulatory authorities of Europe, Japan and experts from the
pharmaceutical industry.

Pharmacos (European Commission)
Site address: http://pharmacos. eudra.org

Pharmaceutical home page of the EC. Contains documents relating to
various aspects of the European pharmaceutical industry, including
the text of The Rules Governing Medicinal Products in the EU and a
register of all approved pharmaceutical products.

US Patent Office
Site address: http//www.uspto.gov

This site from the US government contains a wealth of information on
patenting of materials and has a searchable database of patents.

Earopean Directorate for the Quality of Medicines
Site address: http://www.pheur.org

Houses information relating to various quality aspects of
pharmaceuticals, including details of the European Pharmacopoeia.

United States Pharmacopoeia (USP)
Site address: http:/www.usp.org

Houses information detailing the USP.



Some biopharmaceutical companies
Amgen
Site address: http://www.amgen.com
Genntech
Site address: http://www. genntech.com
Biogen
Site address: http://www. biogen.com
Gezyme
Site address: http:///fwww. gezyme.com
Wyeth
Site address: http://www. wyeth.com
Eli Lilly
Site address: http://www. lilly.com
Novo
Site address: http://www. novodisk.com
Schering Plough
Site address: http://www.sch-plough.com/

Proteins and gens
The genome database
Site address: http:/www.gdb.org

A focal database for human gen mapping that attempts to integrate
physical and gentic maps.

The Institute for Genomics Research
Site address: http:/www.tigr.org/tdb/

Excellent source of information regarding various completed/ongoing
genome sequencing projects.

Databases at the European Bioinformatics Institude (EBI)
Site address: http://www.ebi.ac.uk/dbases/topdata/html

Databases at the EBI for nucleotide/protein searches (data largely
overlap that at National Center for Biotechnology Information (NCBI).
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Protein Databank (PDB)

Site address: http://www.resb.org/pdb
Searchable repository of 3-D protein structure.
EsPASy

Site address: http://www.espasy.org/

Proteomics server of the Swiss institute of bioinformatics. Dedicated

to analysis of protein sequences and structure, as well as 2-D SDS-
PAGE.

Predict Protein

Site  address:  http://www.embl-heidelberg.de/services/  sander/
predictprotein/ Submit a protein sequence and you will receive
secondary structure prediction vie e-mail.

Principles of Protein Structure
Site address: http://www.cryst.bbk.ac.uk/pps2

Provides information relating to protein structure, including some
basic course material.

3D searching with receptor-based queries
Site address: http:/www.ch.ic.ac.uk:80/ectoc/papers/guner/

This 1s an interesting site presenting information on the ability to
seach for molecules with similar chemical structures.

The Immunology Link

Site address: http://www.immunologylink.com

Site provides links to additional immunology-relatid sites.
American Society for Gen Therapy

Site address: http://www.asgt.org

European Society for Gen Therapy

Site address: http://www.esgt.org
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