CHUGONG VIII

PHUONG PHAP LAI PH;&N TU VA
PHUGONG PHAP DANH DAU PHAN TU

I. PHUONG PHAP LAI AXIT NUCLEIC

Phuong phap lai axit nucleic con goi 12 phuong phép lai phan tir. Co s§
cha hién tuong lai phan tir 1 su tich roi hai mach déi cla chudi xoin kép
ADN khi nhiét do méi trudng vuat qua nhi¢t néng chay (Tm) cha phan tix va
sur tdi bit cap gilia cac trinh ty tong dong sau dd. Cac trinh ty bé sung ¢
thé 1a ADN hay ARN dé€ tao thanh cédc phan tir méi 1a ADN — ADN, ARN —
ARN va ADN — ARN. Dy la su lai phan tir diac hiéu tuyét doi.

Cic yéu to dnh hudng dén su lai phan tir gdm ¢6: ndng do ADN trong
mol trudng. nhiét do va thii gian phan tng, kich thude cdc trinh  lai, lyc
ion cila moéi trudng.

Hién ¢6 ba ki€u lai phan tir ADN.
1. Lai trong pha long

Cic trinh tu cin lai ndm trong pha long. Su lai phan ti xay ra khi céac
tinh tr ndy gip nhau do chuyén dong nhiét va khi nhiét dé6 mdi trudng thap
hon Tm it nhédt vai do. Phuong phip niy duge st dung dé tinh ty 1& phin
tram (%) cdc trinh tu gidng nhau & céc lodi gan nhau, d€ phén tich cdc trinh
tu lap lai v itng dung trong viée so sdnh kich thude cdc bo gen khong chira
trinh tur ldp lal.

Ba phuong phép thudng duge st dung dé phan tich dinh lugng céc
phin (o lat La:

- phuong phdp diing quang pho ké;
- phuong phip st dung nucleaza S, va

- phuong phép sac ky rén hydroxylapatit.



ADN mach déi hdp thu dnh séng véu hon mach don, do dé trong phin
tir lai, sy giam OD 260 nm tuong Ung voi sy tang s6 lugng cidc phan tir lai.
Nucleaza S, ¢6 khd nang thuy phan cdc nucleotit mach don, vi vy dung dich
phan ting lai cho tdc dung vdi enzym nay thi cht con céc phan tir lai 1a khong
bi thuy phan, trén co s¢ d6 tha va dinh fwong duge cdc phén tir lai. Trong
phuong phdp sac ky trén hydroxylapatit, photphat canxi gdn cdc axit nucleic
mach déi trén co s d6 tich duge cdc phan i lai dé dinh lugng.

2. Lai trén pha ran

Lai trén pha ran c¢é cung nguyeén tic véi lai trén pha long. Diém khdc
biet ¢ day la mot trong hai trinh tu b3 sung duge ¢6 dinh trén mot gid thé
ran (mang lai). Viéc str dung gid thé rén tao dieu kién dé dang trong thao tic
va viée tich trinh tu khong lai ra khoi phan th lai, mat khic con ngan su 1di
bat cap giita hai mach cta cung mot phan tir. Trinh tr ¢6 ddnh dau dung dé
gen can tim duge goi 13 mau do (probe). Van toc lai trén pha rin thip hon
mudi lan van tée lai trong pha long. Ba ky thuat lai trén pha rin thong dung
su dung lai axit nucleic 1a: Seuthernn Blot, Northern Blot, va Dot hay Slot
Blot.

2.1 Southernn Blot

Cic trinh tw ADN thu duge sau khi thuy gidi ADN bo gen bing cic
enzym gi6i han (RE), duge phan tich qua dién di trén gel agaroza. Sau dé,
ADN dugc bién tinh vi duoc chuyén lén ming lai. Mang lai dugc dem lai
voi mau do ddnh dau va két qua thu nhan duéi dang phéng xa tu ghi hay
ngay trén mang lai thong qua ky thuat mién dich hoc. Southern Blot duge sty
dung trong k¥ thuat RFLP d¢ 1ap bdn d6 gidi han cta mot gen hay dé phat
hién cdc dot bi€n lam thay déi ban dé gi6i han cta gen.

2.2 Northern Blot

Cdc budc ti€n hanh ciing gidng nhu trong ky thuat Southern blot. O
diy trinh tw can xdc dinh la ARN, Ky thuat nay duge su dung dé phdr hién
cdc ARN dac tnung cho loai mé hay cho thoi diém phdt trién clia ca thé cho
phép dinh lugng va xdc dinh kich thuée cia chung. ARN duoc bién tinh roi
tich ra trén gel agaroza, sau dé chuyén lén ming lai vi lai vdi miu do ¢é
danh dau phéng xa.
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2.3 Dot hay Slot Blot

La k¥ thuat dinh lugng trong dé axit nucleic duge thdm truc ti€p len
mang lai tao mot diém (dot) hay mét khe (slot). Qud trinh lai va phét hién
phan tif lai gidng nhu trén.

3. Lai tai cho

Lai tai ché 12 mot kiéu lai phan tir trong d6 trinh ty axit nucleic cén
fim (trinh tu dich) nim ngay trong t€ bdo hay mé. Lai tai chd cho phép
nghién citu axit nucleic ma khong cén tich chiét chiing ra khoi khoi mo, t&
bao. C6 ba phuong phép lai tai ché:

3.1. Lai trén khudn lac

Phuong phép nay dugc sir dung d€ phdt hién dong vi khuin ¢6 mang
vectd tdi 18 hgp cin tim trong mét ngan hang gen bing cdch dp mot mang lai
trén mat thach va khudn lac s€ d¢ lai mot vai € bao vi khudn trén mang lai.
Mang lai duoc xit Iy NaOH dé lam v& vi khuan va lam bién tinh ADN. Sau
d6 cic bude phidt hién gidng nhur trén.

3.2. Lai trén nhiém sdc thé

Phuong phip ndy cung cip thong tin chinh xdc vé vi uf va sy phan bo
ctia mot trinh ty ADN cén tim trén nhiém sac thé nhd mot miu do chuyén
bict. Cic nhidm sic thé nay thudng & gai doan trung ky, I 1€ bao bach ciu,
dugc xir 1y nhu kiéu t& blo boc trén lam kinh. Loai bd ARN (bing RNase")
vi protein ( bang protease K), réi dem lai véi mau do phéng xa va dem phu
nhii twong va soi dudi kinh hién vi.

3.3. Lai trén té bao va mo

Phuong phdp nay sit dung dé nghién ciu sin phdm mARN phién ma
va san pham protein dich md ctia mét gen xdc dinh trong mo hay t€ bio.
Thao tdc xir 1§ nhu trong phuong phép lai trén nhiém sac thé.

II. PHUGNG PHAP PANH DAU AXIT NUCLEIC

Phuong phép ddnh dau axit nucleic goi la phuong phdp ddnh déu phan
tir, Mau do (probe) diing trong phuong phdp lai phan tlr 12 nhimg trinh tu
tuong déng véi gen can fim duge danh ddu bang dong vi phong xa hay bang

phuong phép hda hoc (hinh 8.1). Mau do cé tinh chuyén biét nghia la chi lai
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vt mot gen nhat dinh va ¢6 tinh nhay hon nén d€ phét hién dé dinh tinh va
dinh lugng. Méi loai tac nhan dénh ddu cé nhitg vu va nhuge diém riéng.

Danh ddu bang dong vi phong xa c6 uu diém 13 6 dé nhay cao cho tin
hi¢u manh véi thai gian phoi sing ngan nhung nhuoc diém 12 ¢6 hai cho stc
khoé con ngudi va cic miu do cling khong thé ding dirge trong mot thai
gian dai do chu k¥ bdn 13 clia cc dong vi phéng xa.

ETIT T TITTTTITTT ADN treng ngén hang
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Hinh 8.1. Phat hign gen dich bdng mau dé ADN (DNA probe) {lai ADN)

Ddnh dau bdng phitong phdp hod hoc c6 thé khic phuc duge cic
nhuge diém cla viéc ddnh diu bang déng vi phéng xa. Tuy vdy do nhay van
kém hon so v6i phuong phdp trudc.

Véi phuong phdp danh dau bang déng vi phéng Xa, nguoi ta thudng
ding P, S, *H phit ra tia beta (B) nang lugng cao, con dénh ddu bing
phuong phép hod hoc ngudi ta dung hé avidin hay streptavidine. Chat biotin
va h¢ phdt quang sinh hoc (petroxidase) do gin v6i ADN. H¢ dau, biotin gin
viao ADN tir nhifng nucleotit duge tdng hop; sau qud trinh lai, biotin hién
dién trong phan tr lai va diing ligand avidin gan nhém huynh quang phan
tng véi biotin dé sé phat hién phan tr lai. Con heé hai thi peroxidase ¢6 kha
nang phdrt sdng.

Céc phuong phdp ddnh dau chinh 13:
1. Phuong phap nick - transiation

Nguyén tic cia phuong phdp nay 1a DNase I s& cit phan t&r ADN &
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nhiéu vi trf 120 ra nhitng "16 thiing” phan b6 mét cich ngau nhién trén ca hai
mach. Tu nhitng "16 thing” ndy, ADN polymeraza I mot mat "gam' dédn
mach bi cit theo chiéu 5" — 3" (nhd hoat tinh exonucleaza), mat khdc lal
t6ng hop bt doan bi thi€u (nh& hoat tinh polymeraza). Do trong phdn img cé
sic hién dién ctia mot logi nucleotit ddnh ddu. Ket qua cudi cung la ADN sé&
duge danh dau trén khap chiéu dai phan tir.

2. Phuong phap thiét 1ap moi ngdu nhién (random priming)

Miu do duoc bién tinh bing nhiét do réi lam lanh dot ngot. Them vao
phan Gng hén hop oligonucleotide téng hop, thudng 1a cic hexanucleotid-
gom sdu nucleotit. Mot vai hexanucleotid trong s6 d6 s& bit cip dugc vii hai
mach don cia mau dd. Khi ching trd thanh méi (primer) cho ADN
polymeraza duge 16ng hop mach bé sung. Vi mot trong bon loal nucleotit
thém vao phdn itng duge ddanh ddu nén mach méi téng hgp cling s¢ dugc
danh déu,

3. Phuong phap danh dau cac oligonucleotid

Cic oligonucleeotid duge 1dng hop dudi dang mach don, dirgc ddnh ddu
¢ ddu 5’ nhd enzym T, kinaza véi sy hién dién cha mot nucleotit ddnh diu.
Sau phan ing céc nucleotit ty do cling duge loai bo bing sic ky loc gel, sac
kv 1ong cao dap v.v...

4. Phuong phap tao mau do ARN

Trinh tu ADN ding dé san xudt mdu dd ARN phai duge dua vio mot
vectd ¢4 mang cdc promoto dang SP,, Ty, T;. Vecto nay dugc cit ra thanh
dang mach thing. Sau d6, ARN polymeraza thich ting dugc thém vio phan
tng clng véi cdc nucleotit dinh ddu. ARN polymeraza s& phién ma trinh tu
ADN bt ddu tir promoto, tao ra mot lugng 16n ARN dénh dau . Sau phan
ing vecto ¢6 mang trinh ty ADN géc bi DNase I phan huy, cdc enzym dugc
loai bo qua tach chiét bing phenol, sau d6 ARN dugec tinh sach trén sac ky
loc gel.

Uy diém 12 cdc phan ti lai ADN — ARN hiéu qua lai cao va bén vimg
hon phan tir lai ADN — ADN. Nh& hoat tinh riéng clia miu do va hiéu qua lai
ca0. ¢6 thé sit dung S 1am nhan (6 ddnh ddu, mac du tia xa c6 nang luong
yéu vin cho phép thu duoc tin hi¢u tinh va 13, st dung dugc mau do trong
thoi gian dai.



CHUONG IX

CAC LOAI VAT CHU THU NHAN
VA CAC LOAI VECTG CHON DONG

I. CAC LOAI VAT CHU THU NHAN

Hi¢n nay ching ta biét ¢6 bon loat vat chi thu nhin va cic loai vecto
chon dong” trinh bay t6m tit trong bang 9.1 vd 9.2.

1. Vat chu 1a E.coli va cac vi khuan khéc

- Céc vecto tao dong biéu hién trong vat chi E.coli g6m cic vectd
plasmid E.coli va cdc vecto phage.

- Céc vecto chon dong duoc dua trén plasmid E.coli gém c6 pBR322,
pBR325, pAT153, pUCS.

- Cic vectd chon dong duge dua trén phage gém c6 vecto M,; mp2,
M,; mp7, vecto bacteriophage lamda.

- Cosmid.

- Ngoai vat cht 1a E.cofi, cdc vi khudn khéc ciing duge ding lam Vit
chi cho cdc thi nghiém tich dong gen, dé la Bacillus, Subtilis,
Pseudomonas, Streptonyces. Tat nhién ¢6 nhing han ché nhat dinh d6i véi
cdc vat cha nay.

2. Vat chu 142 nAm men via nim méc

- Hé gen cla S.cerevisae ¢6 khoing 1,35x107 bazo nito, nhiéu hon
E.coli khodang 3,5 lan. Cdc ndm A.nidulans, N.crassa ciing duge dung trong
thi nghiém tich dodng gen.

- Vecto 2 pm plasmid episom cla nam men duge ding trong vat chil
ndm men Aiep, Yips, Yrps.

" Thuét ngit nay con cé en goi la tdch dong. nhan dong - BTV
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Bang 9.1. Cac loai t& bae chil ding trong ¢éng nghé gen

Cacnhém chinh  |Kiéu loai sinh vat |Kiéu loai t& bao | Thi du
Vi khudn Nhan so Gram am Escherichia coli
Gram dudng Bacillus subtilis
Streptomyces spp
Nam Nhan chudn Vi sinh vat Saccharomyces cerevisiae
cé khuan ty Aspergifius nidulans
Thue vat "|Nhan chuan Té& bao trdn Céac loai khice nhau
T& bao nguyén Cac loai khac nhau
Ca cd thé Cac loai khac nhau
Bong vat Nhan chudn Té bao sau bo Drosophila melanogaster

Té& bao ddng vat
T& bao tritng
Ca ca thé

Cac loai khac nhau
Céac loai khac nhau

Céac loai khac nhau

Bdng 9.2. Cac loai vectd dung cho cac té bao dong vat va thue vat

Loai t& bdo |Loai vectds |Loai h&gen |Thidu
Thue vat Plasmid ADN Plasmid Ti clta Agrobacterium tumefacines
Virut ADN Virut khadm cai hoa, virut Gemini (Geminivirut)
ADN Virut kham thudc 1a
Bdng vat Plasmid ADN Cac loai vectd plasmid khac nhau. Nhiédu loai 1a
vetd lai cé chifa mét phin hé gen cla SV40
Virut ADN Virut Baculo
Virut Papilioma
Virut Simian 40 (Simianvirus 40-8V40})
Virut Vaccinia
Virut ARN Virut Retro
Gennhdy |ADN Cac phan i P trong Drosophila melanogaster

3. Vit cha la thue vat bac cao

Cdc vectd tao dong duoce biéu hién trong nd gém:

- Tt plasmid cua Agrobacteriwm tumefacien.

- Cauliflowre mosaic virus (virus kham cai hoa).




- Gemini virut (virus kham thudc 14).

- Simple bacterral plasmid: PBR322.
4. Vat chui la cac t&€ bao dong vat ¢6 vii

Cic vecto chon dong biéu hién trong chiing gém:

- Céc vecto dya trén virut Simian 40 (Simianvirus 40-SV ).

- Cidc vecto dua trén cdc virut (virus) Baculo (Baculovirus), Papilloma
(Paptllomavirus), Vaccinia (Vacciniavirus).

- Cac vecto dugce dua trén BPV.

- Cdc vectd virut Retro (Retrovirus).

I1. CAC LOAI VECTG CHON DONG

Nhiing ky thuat co ban trong tao dong gen da dugc mé ta & céc chuong
teén bao gém céc cong doan:

- Chiét va lam sach phan tir ADN.
- Cat v ngi ADN thanh phan tir ADN ti 16 hop.

- Dua phan ur ADN i t6 hop d6 vio trong 1€ bio song qua viée gin
VoL vecto goi li vecto chon dong hay con ¢6 tén goi 13 ky thudt bién nap
ADN,

Bay gio ta phai nghien citu xem vecta chon dong nao thi dua vao t&
bao song nao. DG 1a van dé cdc 16 bao chii thu nhdn cdc vecto chon dong.
Mg dau & trén di giGi thiéu, hien nay ¢ bon loai vt chti thu nhan céc vecto
ahu £.coli, ndm men ndm mde, thuc vat bic cao va cidc € bio dong vat ¢6
vi. Dudi day ching ta Ian luot tim hiu sau hon cic loal vecto dua vao dsi
val tung loai vat chi dé.

1. Cac vecto doi véi E.coli

Cdc vecto chon dong don gian nhat, duge sir dung rong rii nhat trong
tao dong gen 12 dua trén céc plasmid vi khudn. Mot lugng 16n cdc vecto
plasmid khdc nhau ¢6 thé st dung cho E.coli. Ching lién hop dé dang giita
sufam sach vdi cdc tinh chat mong mudn nhu: hiéu qua bién nap cao, cic
marko (marker) chon loc thudn tién cho bién nap va tai 16 hgp, c6 kha ning
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chon dong nhitng miu ADN 16n t6i 5kb.

{.1. Cdc vecto chon dong dwoc dua trén plasmid cua E.coli
a. Vecto pBR322

Cdc vecto thong dung duge su dung véi E.coli trude tién phdi ké dén 1A
pBR322 (chit p la chir viét tit cha cum tir plasmid; BR la tén viét tat cla hai
nha khoa hoc & phong thi nghi¢m dau tién tim ra vecto nay la: F. Bolivar va
R. Rodrigues; 322 1a danh s6 clia plasmid nay d¢ phan biét véi cdc plasmid
Khac trong khi nghién ctu cling do phong thi nghiém niy tim ra nhu
pBR325, pBR327 v.v...).

Plasmid c6 kich thude nho hon 10 kb nén dé leai trlr vin dé ADN bi
gy khi lam sach: pBR322 c6 4361 bp (bazo pair = doéi hay cap base). Kich
thudc d6 ndi lén rang, khong chi vecta ¢é thé lam sach mét cdch dé dang ma
con ¢6 thé ca phan tr ADN duge cdu tric v6i né. Tham chi thém vio 6 kb
ADN, phan tr pBR322 tdi t6 hop van cdn 1a kich thude c¢é thé diéu khién
duoc.

Plasmid nay c6 hai b gen khiang khdng sinh la gen khdng ampicilin
hodc gen khdng tetracyclin duge diing fam marko chon lua déi véi té€ bao
chita plasmid nay. Mdi gen marko gém nhiing vi tri cit gen han ché duy
nhat, ma ching dugc dung trong cdc thi nghiém chon dong.

Vi¢ée gai ADN méi vao pBR322 ma chiing ta di duge cit véi Pst 1,
Pvul hoac Scal s& lam ¢ ché gen amp" va khi ding ghi mot trong tim
enzym cit han ch€ (da ghi trong ban dé gen Ia BamHI va Hind 11T 1am ik
ché khdng tetracyclin. Sy thay céc vi tri cat han ch€ - ma ché dé ¢6 thé ding
dé (fc ch& gai - pBR322 ¢6 thé duogc dung dé chon dong cic doan ADN ¢é
dau dinh.

Mot su tién bo thi ba cla pBR322 1a co s6 ban sao (copy) cuo. C6
khoang 15 phan tr ¢é mat trong E.coli bi bién nap nhung s6 lugng nay ¢é
th¢ tang tr 1000 t6i 3000 phan tir boi su phéng dai plasmid véi su cé mat
ctia chdt e ché tdng hop nhir chloramphenicol. Do dé su nudi cay E.coli da
cung cip mot su san sinh 16n phan t& pBR322 tai t8 hop.

Iy Vec to pBR325 chira ba marko chon lira

pBR325 ]a plasmid pBR222 ¢6 thém doan ADN. Poan niay mang gen
acetylcholintransferaza ca chloramphenicol (CAT) mot enzym tc ché hoat
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dong cua chloramphenicol va nhu vy khdng khing sinh nay. Gen CAT chi
chira vi trf enzym ciit han ché E.¢oRI trén plasmid. Nhu vay vi tri nay ¢6 thé
duge dung d€ chon dong nhiing tdi t6 hop duge phat hién béi tc ché gl cla
khidng chloramphenicol, pBR325 ¢6 ti¢n bé hon pBR322 1a thém mot vi (ri
chon dong vii thém mot marks chon lua.

¢. Vecto pATI 53 - plasmid ¢6 s6 bén sao cao

Vecto pATI 53 1a mot din suat khic ciia pBR322 nhung trong trudng
hop nay su thay ddi khong bao gém sy cong thém marko chon dong mdi hay
nhirg vi tri chon ddng bén ngoat. Nguoc lai, vecto pATI 53 da duge ciu
tric boi su tdch ra mot doan 700 dai base ciia pBR322, trong d6 c6 cé gen
amp” vi tet” nhung 1am thay déi su t4i ban va ti€p tuc tao ra plasmid. pATI
33 khidc v6t pBR322 ¢ hai phuong dien.

- PARI 53 ¢6 56" hiong bdn sao cao hon PBR322, thudng ¢6 mat khoang
30-45 phan ti trén mot E.coli. Véi s luong copy nay thi dé dang duoc phdt
hién khi nghién ciu hi¢u qua cia gen dugc chon dong trong & bio chil.

- pPARI 53 la mot plasmid khong lien tuc, khong truc ti€p van chuyén
duoc 101 1€ bao E.coli khic do su phdt di 700 doi base di lam phi huy kha
nang lién tuc cha pBR322. Diéu nay quan trong déi véi su kiém ché sinh hoc
dé tranh di kha nang 1am t4u thodt "phan ti PATK - 53 tdi 6 hop tir trong
cdc ong nghiém",

d. Vecio pUCS - sit chon dong gen lacZ

Vecto pUCS di duge dan ra tir pBR322, mac du trong trudng hop nay
su tdi bin va gen amp® viin con nguyén ven. Mot doan nucleotid cda gen nay
di bj thay déi. Tat ca nhiing vi trf chon dong bay id di duoe tu tip lai trong
mot doan ngan cla gen lacz'. Sy chon dong bing gen lucz' khong thuan 11én
hon khi dung marko khing khdng sinh song gid trj ciia né & ché Ia tap trung
lat duge cdce vi i cat han ché v cho phép mot doun ADN ¢6 hai dau dinh
khdc nhau duge chon dong ma khang con chat gén.

1.2. Cdc vecto chon dong duoc dua trén bacteriophage M13

Hau hét nhing thi nghiem déi véi vecto chon dong 12 phai duoe tii
ban trong 1€ bao vat chil. Véi cic vecto plasmid, su doi hdi nay dé dang thoa
mén. Nhimg doan thit tv ADN ngin c6 kha niang hoat dong nhu nhiing
plasmid ¢4 nguén g6c cha su nhan lén va hiu hét cdc enzym can thiét dé
nhan én duge cung cap boi € bao chi. PBR322 do cit ngin ciing tao ra
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dugc cdu triic cudi ciing ¢6 sy nhan 1én.

Véi bacteriophage nhu M13, tinh hinh nhan [én ¢é phitc tap hon. Cic
phin tr ADN phage néi chung mang mét vai gen mi nhing gen dé cha yéu
12 nhan 1én, bao gdm ca gen ma hod déi véi s6 thanh phan clia protein do cha
phage vi nhimg enzym nhin ADN dac hi¢u cla phage. Sy thay d6i hoac su
mit mot 56 gen d6 s€ 1am hu hai hodc 1am phd huy kha nang nhan lén cla ca
phin ti. Do d6 rdt han hitu dé€ cdi iién cdc phéan ti ADN cta phage. Bo gen
clia M13 binh thudng 1a 6,4 kb chiéu dai, trong d6 ¢6 mudi gen chi€ém hiu
hét. Mdi gen dy ¢6 chite ndng chu yéu d&i v6i sy nhan 1én cla phage. Chi ¢6
mdt doan gilta 507 nucleotid, trong d6 ADN la ¢6 thé gin vio ma khong lam
pay gen khdc va viing nay ¢4 vi tri nhan 1én ma né cin duge nguyén ven.

a. Vecto MI13 mp2

Gial doan dau tién trong cdu tric vecto M13 la dua gen lacZ' vao doan
gita d6 va hinh thanh nén M13mpl1, ma né tao nén ddm mau xanh trén aga
X-gal.

M13mpl khong ¢é 18y mot vi tri cat han ché trong gen lacZ'. Song nd
chita sdu nucleotid GGATTC & gan diu ctia gen. Mét su thay ddi nucleotid
don gian ¢é thé 1lam cho doan nay dugc dén ra khi ding bién di va lic nay ta
co vectg M13 mp2.

M13 mp2 c6 su thay doi gen facZ’ rdt nho (tic 1a codon tht nam bay
2i¢y [am dac hiéu cho asparagin thay thé acid aspartic nhung enzym beta -
galactosidaza dugc san xudt boi cac 1€ bao bi nhiém véi M13 mp2 thi gil
nguyén chic phan). M13 mp2 la vecto M13 don gian nhat. Nhitng doan
ADN véi nhimg ddu dinh EcoRI1 ¢6 thé gai duge vao vi trf chon dong va cdc
tdi t6 hgp dugc phan biét bang mot dam sdng trén agar X-gal.

b. Vecto M13 mp7

Giai doan ti€p theo trong phat trién vecto M13 12 dua thém vao nhitng
vi trf cdt han ché vio gen lacZ’. Diéu nay di dat duge nhy sinh téng hop
trong ong nghiém nhing oligonuclcotid ngin duge goi la polylinko
(polylinker). Polylinko gém hang loat nhiing diu dinh 1a EcoR]. Polylinko
m6i nay gai vao M13 mp2 & vi tri cit EcoRI d€ hinh thanh nén M13 mp7.
Day i mot vecto phitc tap hon véi bén vi tri ¢6 thé chon dong (EcoRl,
BamH]I, Sall va Pstl). Polylinker khong lam gy gen /acZ’, khi M13 mp7 by
cit hod boi EcoRI, BamHI hodc Sall thi mot phan polylintker bi chit.
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Khi néi keét, trong su ¢6 mat ciia ADN méi thi mot trong ba bién c6 ¢é
thé xay ra:

- ADN dugc gin vao.

- Polylinko dugc gin tréd lai.

- Vecto ty n6i két ma khong ¢6 su gan cai.

Néu su cai ADN méi thi gen /acZ’ bi gdy do dé plaque sdng trén agar
X-gal. Néu polylikg duge gédn trd lai thi gen lacZ’ khong bt giy do dé cé
plaguie mau xanh. Cling nhu vay (plaque mau xanh) néu trudng hgp vecto tu
nei két lai.

Su tién bo clia vecto M13 mp7 la nhitng vi tri chon dong can xdng vi
ADN dugce cai vao hoac BamH]I, Sall hodc Pstl déu cé the bi cat tir phan tir
tdi to hop khi dung EcoRI.

. Nhitng vecto M13 phiic tap hon

D6 1a vecto MI13 ¢6 polylinko phiic tap hon gai vao gen lacZ', ching
han M13 mp8 - né Ia mot phin cla plasmid pVC8. Gidng nhu vecto
plasmid, uu di€m cha vecto M13 mp8 la kha nang cua né nhan nhimg doan
ADN véi hai diu dinh khéc nhau.

Vai 1rd clia vects M13 mp9 ciing cung mot polylinko nhung theo
huéng ngugce lai.

Nhitmg doi vecto M3 khic nhu: M13 mplO/11.MI3 mpl8/19 tuong tu

nhu M13 mp8/9, song ¢6 polylinko khic nhau do dé c6 nhitng vi uri cét han
ché khic nhau.

1.3. Cdc vecto chon dong duoc dua trén phage lamda

Hai van dé gidi quyét trudc khi cdc vecto chon dong dugc dua trén
lamda phdt trién.

Phan tx ADN lamda () chita 52 kb ¢6 thé tang Ién khoang 5% tuie 1a
khoang 3kb ADN méi thém vio nita. Néu kich thudc cia phan tilr 16n hon
52kb, thi n6 khong bao géi vdo cu triic ddu lamda duge vi cde ticu phan
phage gay nhiém khong ti€n hanh duge. Diéu d6 1am han ch€ kich thudc clia
doan ADN cai vio vecto lamda.

B6 gen lamda thi qud 16n, diéu d6 phai ¢6 nhiéu doan thit tu nhin dién
doi véi cdc enzym cét han ché. Song enzym cit han ch& khong thé duge
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ding dé lam gdy phan t lamda binh thudng trong c4i kiéu - ma kiéu dé sé
cho phép gai ADN méi vao d6 duge. Hinh nhu phéan tlr ndy ¢6 thé duoc cit
thanh nhiéu mau nhoé ma nhiing mau ndy ¢ thé tao thanh bo gen lamda méi
thay déi do két cau néi tré lai.

Do nhiing khé khan dé nén lam ching ta ngac nhién ring: c6 nhiéu
kiéu vecto chon dong lamda duge phdt trién. Viéc sir dung dau tién cla
ching 1a nhiing mau ADN 16n tix 5 kb dén 40 kb, con nhitng miu qud 16n thi
lal dugc dung boi plasmid hay vecto M13.

Duéi day 1a nhitng vecto gai vao va thay thé dya vio phage lamda.

a. Vecto gai vao it nhdt phdi ¢6 mot vi 1ri edt han ché

Gom cé:

- Lamda NM607 dé6 1a vecto gai, né mang ti 9 kb ADN méi duogc gii
vao vi tri EcoRlI trong gen CI.

- Lamda charon 16, ADN méi dugc ghi vao vi tri EcoRI lam (c ché
gen lucZ’

b.Vecio thay thé phdi ¢6 hai vi tri cdr han ché

Goém ¢6:

- Lamda (UELB'): doan ADN mdi ¢6 thé thay vao 1a 15 kb.

- Lamda EMBLA4: doan ADN méi thay vao 4 23 kb.

1.4. Cac vecto chon dong dua trén cosmid

Cosmid la vecto lai tao gitta phan tr ADN phage va plasmid vi khudn.

Cosmid vé co bidn 12 mot plasmid mang vi tri cos. Vi tri cos cidn cho
chic phan bao géi cua phage. Cosmid thi¢u cdc gen lamda nén khéng san
xudt plaque.

Thi nghi¢m chon dong véi cosmid thi duge gidn ra nhir sau: cosmid
md ra mot vi tri cat han ché va nhiing doan ADN méi dugc gai vio. Nhimng
doan nay thi duge san xudt bang enzym cit han ché va duoc dan vio cosmid.
Su néi két duge gifin ra. Sau d6 ADN cosmid tai té hop duoc bao géi va lam
nhiém £.coli mac du vong plaque khong dwoc hinh thanh.

Cosmid duge diing dé thudn hod nhitng doan ADN 1én c6 khi t6i 40
kb. Kha nang nay di lam ddy lén van d¢ thu vién genom hay con goi I thu
vién bo gen. Thu vién bo gen 1a mot bo cua cdc dong tdi 16 hop - ma dong dé
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chia td1 ci cac ADN ¢6 mat trong mot cd thé riéng 1¢, chang han thu vién bo

gen E.coli chida tdt ca nhitng gen E.coli. Céc ¢o thé ¢6 thu vién bd gen duoc
g161 thiéu & bang 9.3.

Bdng 9.3. 85 lugng cic dong gen cé mit trong thu vién bd gen clia cac ¢a th,

Cac ca thé khac nhauy Kich thudc bd gen | S& dean dai S8 doan dai
(dbi base) 17kb (1) 35 kb (2)
Escherichia coli 4x10° 700 340
Bacillus megaterium 3x107 5.300 2.600
Aspergilius nidulans 4x107 7.000 3.400
| Saccharomyces cerevisiae 7x107 12.500 6.000
Drosophita melanogaster 8x107 1.410 6.850
Ca chua X108 125.000 60.000
Ngudi 3x10° 535.000 258.000
Ech 2,3x10" 4.280.000 1.897.000

(1} doan 17kb c6 thé dlng vectd lamda EMB L4 nhan dong.
{2} doan 35kb cb thé dung vectd cosmid nhan déng.

Nhiing thu vién nay ¢6 thé giir lai nhiéu nam, cé thé gui cho nhau tir
nhém nghién cdu ndy t6i nhém nghién citu khic. Diéu dé gitp cho su phdt
trién nghién citu nhanh chéng trong linh vuc sinh hoc phin .

Ngoai vecto déi véi E.coli con cé cdc vecto déi véi cde vi khuin khéc,
do & Swreptomyces, Bacillus*va Psendomonas. Cic veclo ndy phan 16n 1a
plasmid con mot s6 thi tir phage nhur vecto chon dong clia Streptomyces thi
dya trén ¢ C31 - mot loai bacteriophage.

2. Cac vecto chon dong déi v6i cac vat chi khac

Nhitng thi nghi¢m chon dong vi khudn E.coli chi y€u 1 d¢€ nghién ciu
céu tric, chitc nang va biéu hién cta gen trong cic nghién ciu co ban coa
sinh hoc phan tir. Con trong cong nghé sinh hoc khong chi nghién clu gen
ma con ding su nhén, tdch dong dé ki€m tra hoic téng hop nhitng san phim
chuyén hod quan trong nhu hormon insulin hay thay déi tinh chat ca co thé,
ching han dua kha nang khing sau bo vio cdc cay trong. Do d6 chiing ta cdn
phai xem xét ciic vecto chon dong ddi véi cdc co thé khic.
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2.1. Vecto doi vt ndm men va cdc ndm khdc

- Ndm men S.cerevisiae 1d mot trong nhiing ca thé quan trong nhat
trong cong nghé sinh hoc.

- Vecto ¢§ céu triic vong 2 um, kich thude 6kb tén tai trong t& bio
nam men va cé s6 lugng ban sao tir 70 dén 200.

Ding gen leu.2 nhu 12 marko chon loc.,

Vecto duge dan ra tir vong 2um duge goi [a plasmid episom ndm men
hay yEps, dién hinh clia loai nay 12 pJDB 219.

pJDB 219 ciing gém céc doan lién ti€p nhu pBR322 do dé ¢6 thé nhan
Ién va duge chon loc cd trong ndm men va trong £.coli ¢6 su gai pIDB vio
mot nhiém sic thé cila cic vecto khdc cla ndm men.

Plasmid integrative yeast: (YLp) la plasmid vi khudn mang gen nim
men. Plasmid replicative yeast (YRp) 12 plasmid mang doan gen thit tw ADN
cia nhiém sic thé chia doan sao chép. Cic vecto nay kél hop véi ADN
nhiém sic thé theo kiéu tai t6 hgp giita marko plasmid véi gen vat chu thich
hop.

2.2. Cac vecto chon dong déi voi thuc vit bdc cao
C6 ba hé thong vecto:
- Vecto plasmid Ti cha vi khuan Agrobacierium tumefaciens.
- Vecta virut Cailiflower mosaic (Ca MV).
- Vecto van chuyén gen truc ti€p khi diing plasmid vi khudn don gian.
a. Vecto chon dong la vi khudn Agrobacterium tumefaciens

Atumefaciens (A-T) 14 vi khudn thuong gay ra bénh néi u & chéi
(crown gall disease) trong nhiéu lodi thuc vat hai 14 midm, bénh nay xdy ra
khi ¢6 16n thuong, cho phép vi khuén tan cong thuc vat.

Su sinh ra bénh nay lién quan véi su cé mat cla plasmid Ti (tumour
inducing) trong t€ bao vi khuan. D6 1a plasmid dudi 200kb, mang nhiéu gen
gay nhiém. Sau khi gay nhiém mot phédn, phan tir hop nhat vio ADN nhiém
sdc thé thuc vat. Phin ndy duge goi 13 T-ADN giita 15 v 30kb vA dugc di
truyén trong cdc thé hé sau cua thuc vat.

Trong tu nhién A.nmefaciens (A-T) gay nhiém gin 100 loai thuc vit
nhung tat ca déu 1a loai hai 14 mdm. Su gay nhiém loat mot 14 mam (nhu lda
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mach, lGa mi, lda gao...) thi cdn chua duoc chimg minh mot cich 16 rang.

Gen mdi dugc dua vao qua plasmid pBR, sau dé plasmid pBR dé hop
nhat vao plasmid T, r3i méi dua viio cdy hai 14 mam.

b. Vecto chon dong la virus Cauliflower mosaic

Hau hét thuce vat 1a déi tuong cha nhiimg virus, phan I6n virus d6 1a loat
ARN, cho nén khé bién nap. Chi c¢é virus ADN duge biét gay nhiém & thuc
vat bic cao, d6 12 Geminvirus va Caulimoviruses (CaMV). Geminvirus ¢on
it biét.

B gen CaMV khoang 8kb c6 it nhit sdu gen va mot viing hgp nhit,
Bo gen nay ¢6 hai han ché:

- Chi thém duoc khodng tir 200 dén 300 nucleotid nita ma thoi.

- Vat chu nhan dua duge bo gen nay vio rit han ché, chi yéu la cai
sup lo va cb cai trang. Hién nay nguoi ta dang m& rong nghién ctiu xem &
lodi ngti c6c va c6 dong c6 dua duge bo gen nay vao khong?

c. Vecta vdn chuyén gen triec 1iép cung cdp hé théng chon dong tot
nhat déi vor thie vir nong nghiép.

Dong pBR332 gan gen méi dua vio protoplast qua ban gen hoac qua
xung dién goi 1 chuyén gen truc tiép. C4 18 d6 1i con dudng chon dong déi
VvOL cong ngh¢ gen cla nhimg cay tréng nong nghicp, vi Ti plasmid va
CaMV [4 hai h¢ ty nhién nhung ching ¢6 nhiéu khé khan v han ché khi sir
dung.

2.3. Vecto chon dong doi vai cdc té bao dong vit 6 vii

a. Vecto dica trén SV40

SV40 c6 kha nang gay nhiém mot s loai dong vat ¢6 vi kéo theo
vong tan (lytic) va sinh tan (lysogenic).

Gidng nhu lamda va CaMV, sy bit bugc bao géi lam han ché luong
ADN méi gai vio bo gen. Bo gen SV40 nhé khoang 5,2kb va chi dung hop
duge vai trim nucleotid & ngoai vio.

Chi méi thinh cong duge khi lam mat mot doan gen binh thuomg bing
SVGT-5 ngudi ta dua duge gen globin beta clia thé vao € bao khi.

b. Vecto virus khdc ciia déng vt c6 vii

Khuyét diém cla vecto SV40 1a phan tir ADN tdi t6 hop trong dé duy
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tr1 G t€ bdo bi bién nap chi mét thdi gian ngin. Sy bién nap thudng xuyén
khong duge tao ra.

Bovine papilloma virus (BPV) fa vecto khdc clia dong vat ¢é vii cung
¢dp sy bién nap thudng xuyén hon. BPV chil y&u giy ra mun céc trén bd
nhung ciing gay nhiém trén céc loai khic. Trong cic € bao chudt, BPV c¢é
nhiéu bin sao v6i gan 100 phan tl/] t& bao. Ching khong gay chét € bao
cht, cdc phan tr BPV chuyén sang € bao con chédu khi t&€ bao vi khuin da
dugc ciu tric. N6 chi ra ¢6 tiém ning 16n dé dua nhitng mau 16n ADN vao t&
bao déng vat ¢ va.
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CHUONG X

CAC LOAI VECTG TRONG TAO DONG

L. NHONG VAN PE CHUNG

Ching ta biét ring, tao dong 1a nhim thu nhan moét luong 16n ban sao
ADN it mot trinh tu ADN xdc dinh, Phuong phép tao dong nay gém nam
budc trinh bay trong bing 10.1.

Bédng 10.1. Phudng phap tao ddng

T
Ciéc budc Noi dung thuc hién —‘
Budc 1 Chon va xtf ly vectg
Budc 2 XU'ly ADN cén cho tae dong
Budc 3 Tao vectd tai t8 hap tir hai thanh phan trén
Buéc 4 Chuyén vectd tl 18 hop vao t& bao chll 1a vi khudn
Budc 5 Chon loc dong vi khudn b chifa vects tai t8 hop can tim hay con goi la phat
; hién dang cén tim trong this vién gen
| —

Trong chuong nay trinh bay chi tiét budc 1 coa vin dé chon va xir 1y
vecto.

Vecto 1a mét ADN, thudmg ¢6 dang vong duoc diing dé chuyén mot
doan ADN la vio t& bao vat chi nhur vi khuan, ndm men, (€ bao dong thuc
vat v.r... vecto duge dung chd yéu trong phuong phdp chuyén gen hay vecto
dugc dimg trong phuong phdp tao dong vi xdc dinh mét gen trong sinh vat
nhan chuan (eukaryote) 14 rat khé, ngudi ta thuéng vi chang khdc ndo nhu
ddy be md kim, nhung kim & day lai nam trong bién kim nén phai tich chiét,
tinh sach va nhan dong.

- Bon dic tinh phai ¢6 cla mot vecto duge trinh bay tém tét trong bang
10.2.
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Bdng 10.2. Cac dac tinh cla vectd

Péac tinh N&i dung dic tinh

i Dactinh 1 | Vecto phai cé kha nang va xam nhap dudc vao t8 bac chi

| Bac tinh 2 | Vectd phéi tif sao chép tich cyc bén trong t& bao chil

f = P r .
- Bactinh 3 | Vecto phai cho phép chon loc dé dang céc déng vi khudn cé mang vectd tai

16 hop.

Dactinh 4 | Vects phadi cé khd nang dac biét tiép nhan t6t gen la

Thong thudng ¢6 nam loai vecto dugc trinh biy tém tat trong bang

10.3.

Bdng 10.3. Cac leai vects

Loai vecto

Bac tinh

1. Vectd plasmid

- Thong thudng gén 8-9kb ADN ia, 1€ bao
chtl 13 vi khuan

2. Vectd phage

- C6 thé gén 15-20 kb ADN la, xam nhidm
t& bao vi khuan cao.

3. Vectd casmid (phdi hgp gilta plasmid va
phage lamda)

- Co thé gén tdi 35-50 kb ADN la, phat
trién & vi khuan.

4. Vectd virut clla sinh vat nhan chudn Sv40
déi vai dong vat, CaMV doi vdi thufc vat.
Adenovirus
Retrovirus
' Herpesvirus
Vacciniavirus

- C6 thé xam nhiém vao t& bao dong vat,
thyc vat

5. Vectd thé nhiém sic ndm men nhan tao

- C6 thé xam nhap vao t& bao nam men.
- Bua gen la ¢6 kich thie 1gn 150-1000 kb !

Tuy theo ADN tao ddng, ngudi ta phan biét dugc hai loai thr vién gen

dusi day (bang 10.4).

Bang 10.4. Phan hiét hai loai thu vién gen

Loai thu vién gen

Pac tinh

Loai 1 | Thu vién bd gen - ADN dugc tao dong 14 toan bé trinh tf ADN cua bé gen.
| - Cho phép nghién ciu toan ba cac trinh ty ma hoa va
khdng ma hod chira trong bd gen.

Loai 2 | Thu vién cADN - ADN dugc tac déng 1a tp hdp tat ca cADN xuat phat tir
cac m ARN cla mét loat t& bao chuyén biét.

- Chi cho phép biéu hién clia gen d mic dd phién ma
trong té& bao sinh vat
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II. CAC LOAI VECTG

1. Vecto plasmid

Nhiing dac diém co ban clia vecto plasmid

1.1 Plasmid la phdn tr ADN ving ¢6 trong vi khudn. Plasmid mang
mot hay nhi¢u gen va thudng nhiing gen d6 ¢6 ich cho vat chu: chang han
plasmid mang gen khing khdng sinh 1am cho vi khuin chdng dugc mot s6
kitdng sinh, déng théi ¢6 loi cho cong nghé gen vi ching cung cip mot
phuong tién thuan lgi dé lya chon céc € bao c6 mang gen la.

1.2 Tdt cd cdc plasmid cé it nhdt mot doan ADN c6 nguén géc nhan
lén, do d6 ching ¢6 kha nang nhian 1én ma hoan toin khong lé thude vio
nhiém sic thé cha vi khudn,

13 Mor vai loai plasmid ciing c6 khd ndng nhdn lén béi tu gii vio
nhiém sic thé ciiavi khuan, plasmid dé goi 1a episom.

1.4 Kich thudce cia cdc plasmid khodng tir 10 kb cho t6i 250 kb.

1.5 S6'luong bdn sao (copy) tir 1 dén 50

1.6 Cé ndam loai plasmid chinh

a. Plasmid F - ¢6 khi nang kh&i dong chuyén plasmid sang mot ¢o thé
khac.

b. Plasmid R khdng lai khing sinh.

. Plasmid col - md hod colicin mot phan tr protein giét vi khudn
khdc.

d. Plasmid thodi hod - cho phép vi khuan lam thodi hod nhitng phan tir
chuyén hod khong binh thudng nhu toluen, acid salicylic.

€. Plasmid doc - gay bénh Iy cho vat cht nhw plasmid Ti sinh ra benh
ung thu ré trén cay hai ld mam.

1.7 Trong ndm men S. cerevisae cang 6 plasmid vong 2um; né két
hop véi pBR322 cha £.coli tao ra vecto episom gai vio ADN chromosom
clia ndm men va nhén 1én nhiéu lan

Tom lai plasmid vi khudn 1a phan ti ADN haj chudi vong nhd, ¢6
chic phén twr nhién la khdng khdng sinh . Plasmid cé nhiéu ddc tinh ma
nhiing dac tinh dé duoc sir dung dic biét vio cau tric vecto chon dong.
Chiing ¢6 thé ¢6 mot ban duy nhat hay nhi€u bin sao trong pham vi mot vi
khudn va tai bian khong lé thuée vad ADN cta vi khudn. Thit ty ADN toin
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bo clia nhiéu plasmid dd dugc bict, Nhdy d6 ngudi ta cd thé gai doan ADN
ngoai lai vao nhimg vi tri chinh x4c boi nhiing enzym cét han ché. Plasmid
nho hon nhiém sic thé vat chi ( vi khudn ), bdi vay ngudi ta ¢6 thé tich né
dé& dang ra khdi ADN vi khudn dé€ thao tdc gédn ADN ngoai lai.

Tir khi phdt hién duoc plasmid ¢é cac dac diém va tinh chat néu & trén,
cho dén nay cdc plasmid khong ngimg dugce cai tién, ngdy cing mang thém
nhiéu dac tinh quy cho viéc tao dong. Hién nay di sinh ra ba th¢ hé cha
plasmid (xem bang 10.5).

Bdng 10.5. Cac dic tinh cda cac thé hé plasmid

! Cac thé hé clia Vi du Cac dic tinh quy
plasmid
Plasmid thé hé 1 Do la cac plasmid { Gép phan tao déng cac gen eukaryote
ff nhién nhu:
pSC101, Col E, ...
Plasmid thé hé 2 pBR322 - Kich thudc 4363 bp

i _ - C6 hai gen khang khang sinh :
+ Ap®- khang ampicilin

+ Tc™- khang tetracitin
- C4 20 vi tri nhan bidt enzym gidi han RE.

- Cé 11 vi trf dua gen ADN la xen vao trong s6
dé co nhimg vi tri ndm trong cac gen khang
khang sinh nén khi c6 gen ADN 1a xen vao s
lam mat tinh khang khéng sinh tudng Ung
Plasmid thé hé 3 - bay |a plasmid manh nhat vdi hai dic tinh:

+ Kich thude nhd nén sac chép nhanh, tac ra
50 ban sao 19n.

+ C4 mang polylinkg, dd la mét dean
polynucleotit tdng hdp tugng (ng v8i mét chudl
cac vi tri nhan biét duy nhéat cla cac enzym
gidi han (RE).

- Hién ¢6 ba nhém:

+ Nhém pUC, 2600bp, mang gen ApR va mdgt
phan gen facZ G& d& phat hién mau xen vac
gilta gen facZ 1a polylinkd c6 thé cho phép gén
xen vao bat cif gen la nao.

+ Nhom pSP va Gemini, 3000bp mang gen
ApRp va polylinkd, ¢é mét promater d3c trung
cho ARN polymeraza & hai bén polylinko thuén
Igi cho phién ma ra nhiéu ARN dé lam mau do
nghién clu.

+ Nhém pBluescript k&t hgp dugce tat ca cac
vy diém noi trén.
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2, Vecto thue khudn the

Nhimg dac diém va tinh chit ciia thue khudn thé

Thue khudn thé ( phage) la virus gdy nhiém vi khudn, né c6 moét 8¢
tinh chat sau:

2.1. Cdu tric cita chiing rdt don gidn phan chi yéu 1a ADN (dai khi
li ARN) mang nhiéu gen, trong d6 ¢6 gen nhén thye khudn the dugce bao boc
bai 16p do bdo vé hoidc capsid 1a nhitng phan ti protein.

2.2. Qud trinh gdy nhiém gom ba giai doan:

a. Glal doan 1. Nhilng tiéu phén thue khuan thé bugc vao phia bén
ngoai cia vi khudn va tiém nhiém sic thé vio bén trong t€ bao.

b. Giai doan 2. ADN ciia thue khuin thé dugc tdi sinh.
cdc thanh phan protein cda né. Nhiing ti€u phan méi duoc tip hop lai va
dugc gidi phong khoi vi khudn.

2.3. Chi ¢6 thuce khudn thé lamda va thue khudn thé M13 la duoc

tim thdy vai tro thuc nhu nhiing vecto chon dong, mic di cé nbiéu loai
thyc khuan thé khdc nhau.

¢. Gial dogn 3. Nhitng gen khdc ctia thue khuan the tryc ti¢p téng hop

2.4.T6 chite gen trong phdn tit ADN lamda

Lamda Ja loai thuc khudn thé dién hinh cé diu va dudi. ADN chita
trong cdu tric ddu polyhedral va dudi thi dung dé buoc thue khusn thé vio
bé mat vi khuin d¢ tiem ADN vao (& bio.

Phan tir ADN lamda vé kich thudc gom 49kb va di duge nghién ciu
bang k¥ thuat [am ban dé gen va phan tich thit ir ADN.

N6 la chudi kép ADN, c6 dang thing va vong,

2.5.T6 chite gen trong phan tir ADN MI3.

D6 1a thue khuan thé hinh soi, hoin toan khic gen lamda. V¢ chiéu dai
né gém 6407 nucleotit va 13 ADN chudi don dang vong vét vo chi cé ba
protein chit khong phai 15 protein nhur lamda. Mic khic chuy ky gy nhiém
don gian hon vi bo gen khong giii vao ADN vit ch,

Khi gay nhiém, ADN ciia M13 vio trong 1€ bao E.coli qua long rung.
Chudi don niy lam khuén dé 1éng hegp chudi bd sung va nhu vay ¢6 ADN
chuoi kép. Phan tir nay khong dugc gai vao bo gen vi khuan nhung duge
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dimng d¢ tdi bin cho t6i hon 100 bian sao ADN trong 1€ bao. Khi vi khuin
phan chia, méi ban sao ADN con chdu clia be gen thuc khudn thé 1iép tuc ki
ban v duy tri mét lugag 16n trong méi 1€ bdo. Nhiing tiéu phin thuc khuin
thé méi 1i€p tuc tap hop vi gidi phéng, vio khoang 1000 thue khuan thé méi
duoc san xudt cho moi thé he ¢ia t& bio bi nhiém.

2.6. M13 la phicong tién tdch dong hdp dédn

Vi:

a. Dang tai ban ADN chudi kép cua bod gen MI13 rit giong plasmid va
¢6 thé duge x4 trf nhu vay trong cdc mue dich thi nghiém.

b. Nhimg dang néy dé dang dugc tao ra tlt nudi cdy t£ bio E.cofli va co
thé dua vio boi su gay nhiém.

¢. Nhiing gen duoc téch dong vai vecto dya teén M13 ¢6 the thu duge &
dang ADN chudi don.

d. Nhitng chuéi don nay 6 thé dé dang dé phan tich thd tu va dé dang
giy bin di invinro.

Tém lai thue khuéin theé chia ADN thang, trong dd ngudi ta ¢ the dua
ADN ngoai lai vio nhidu vi tri han ché. Plasmid chi ¢ thé tiép nhdn dogn
ADN 6 chiéu dai 6-10kb; trong khi dé thue khudn thé ¢é the nhein doan
ADN ¢6 chicu dai 161 10-20kb. Mit khdc sir dung phage lam vecto ¢ uu
di¢ém hon so v4i vecta plasmid va phage ¢é mot hé théng xam nhép t&€ bao vi
khuan chl, cé kha ning ting hi¢u qua xam nhiém nhanh hon nhiéu so véi
chuyén plasmid vio vi khudn.

Nhung néu doan ADN ngoai lai dai hon thi ¢é thé chon ddng cosmid,
mid n6 12 su phdi hop nhimg dac tinh t6t ahdt cGa plasmid va thue khudn thé
Jamda. Cosmid 1a plasmid ¢é doan cos can thiét cho viéc bao géi ADN
lamda vio thue khuan thé, Vecto nay phét trién ¢ dang plasmid trong vi
khuin. Nhiéu cosmid ¢6 thé mang doan ADN gii vho vdi chiéu dai tir 35-
50kb. Dudi day ta bang nhiing vecto phd bién dé chon dong (bang 10.6).

Bang 10.6. Cac vecto phé bign dé chon dong

‘ Vectg B 16n clia ADN ngoai lai cé thé gai dugc
I FPlasmid pBR322 0.01-10 kb
! Charon 4A 10-20 kb

Cosmid 35-50 kb
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Hién nay phage ciing duoc cai tién nhidy dé hoan thién cic tinh chit
cua veeto (bang 10.7),

Bang 10.7. Nhing dic diém cac phage
— —
|
|
|

Cac thé ha Vi du Cac dic digm
vects phage

|_Phage thé hé 1 | Phage tu nhién lamda 48502 bp

_ . e =

‘ Phage th& ha 2 Phage EMBL 3va 4 Cé polylinkd tiép nhan 15-20 kb ADN & thich
; hgp.

I Phage thé hé 3 | Lamda GEM 11va 12 | - Cé viing polyliker. |

- C6 promoto dac trung che ARN polymerase
dé t8ng hop mét tugng 16n ARN, d& do ADN
trong thu vién gen

Phage thé hé 4 | Lamda 11 va 18-23 Day la vecta bigu hién ¢c6 mang mét gen /acz ;
dé phat hién vectd tai t6 hap trong thu vicn !
gen

3. Cdc nhiém sdc thé nhan tao cha dong vat ¢o vi

Cdc nhiém sac thé nhan tao cua dong vat ¢é vi con c6 1én 13 MAC
(mammiferc artificial chromosomes). Nhing vecto ndy ¢é ngudn gdc tir
nguti TEL, CEN... Pua MAC vio (€ bio dong vit ¢é vid va gid on dinh

trong & bao.
4. Ciic nhi¢m séc thé nhin tao cta ndm men

Nim men (YAC = yeast artificial chromesomes), cho phép tao domg
nhimg doan ADN c¢é kich thuée tir 150-1000 kb (kich thudc trung binh 1a
350 kb).

- Nhi¢m siic thé nhan tao bay gits dugc ket cau ¢6 b trinh tu sau thi
nhén doi va phin ly rat 16t

+ TEL [ Telomeric sequense- Trinh tw dau cudi cha nhiém sic thé
(NSTH].

+ CEN (Centromeric sequensc- Trinh U trung tam cua nhiém sic 1hé)

+ ARS (Autonomous replicating sequense- Trinh tu sao chép tu chi).
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- YAC niy dua vao t&€ bao ndm men bang phuong phéap bién nap va &
d6 chiing s& nhéan 1én nhu nhiém séc the wy nhién.

- YAC lién tuc dugc cdi tién ching han gin thém ORI (diém khoi ddu
sa0 chép) gen khang ampictlin, polylinko va promoto dac trung cho T,, T,
ARN polymeraza..

5. Cac veeto 1a virut caa sinh vat nhan chuin

Cdc virut (virus) 1a nhitng phuong tién chon dong déi véi cac co thé
khdc i ring: hdu hét cdc co thé séng déu bi nhiém bdi virus. Diéu nay dac
biét quan trong khi nhd lai rang, cdc vecto plasmid chi dua dugc vao vi
khudn vi ndm men nhung vecto virus thi ¢6 tiém nang dua duge vao ca dong
vat va thuc vat.

Nhiing virus dong vat nhu SV40, virus thyc vat nhu virus kham xdp lo
CaMV 1A nhiing virus duge chd ¥ nhit hién nay. Cic virus khdc su dung
trong vects chon ddong con dang duge nghién cthu dé 1a Adcnovirut,
Retrovirut, Herpesvirus va Vacciniavirus.
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CHUONG XI

SUTAO DONG GEN VA PHAT HIEN DONG CAN TiM

L. CAC BUGC CUA PHUONG PHAP TAO DONG GEN
L. Cac van dé co ban
Céc vin d¢ co ban trong viée tao dong gen gém bon cong doan:
I. Taora cic doan ADN
2. Gidn vao mot vecto
3. Nhan trong mot t&€ bio vat chi
4. Chon loc cdc doan trinh U quan tam

Muc dich cua vige tao dong a nham thu duge mot lugng 16n bin sao
cliz mot trinh ty ADN xéc dinh, Tuy thude vao thu vién gen cdn thiet lap, do
d6 cdc nhan t6 tham gia vio qud trinh tao dong (vecto, t&€ bao chi, chuyén
vecto tdi (6 hop vao 1€ bao chil...) ¢6 thé thay doi nhung tién trinh tao dong
bao gi¥ cling gém cdc bude sau:

1L.I. Chon va xit Iy vecto

- Trude hét vecto duge cit & mot vi tri xdc dinh bang mot enzym gidi
han.

- X ly & hai ddu méi cat dé chiing khong thé ni lai duce.
- Vecto chi & dang vong khi hai ddu chd méi cét duge ndi v6i mot gen
la.

1.2. X2k Iy ADN cdn cho tao dong (insert)

- Chon cdc doan ADN ¢6 kich thude gan nhau va tuong ng véi loai
vecto da chon.

- X1y hai ddu cda cic ADN nay cho phu hop voi hai diu chéd moi cit
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cla veeto (bing cling mot enzym gidi han cat).
1.3. Tao vecto tdi té hop

- Veeto v ADN can tao dong duge trdén chung thco mot ty 1¢ nhdt
dinh va1 su hién dién cia ligase.

- Vecto di 16 hgp s€ duge hinh thanh dudi tac dung clia ligase 1am ndi
veelo vol ADN.

- Veoto tdi 10 hop nay duoc tinh sach qua tdch chiét va tia.
1.4. Chuyén vecto tdi té hop vao té bao chit

Chuyén vecto tdi 16 hop vio t€ bao chli nhdm sir dung bo mdy cla 1€
bao chit thich hop . dé sao chép vecto tdi 16 hop thinh mot 88 lugng 16n ban
$40.

1.5. Phdt hién dong cdn tim trong thu vién gen

D¢ phat hién dong can tim nguoi ta st dung mot mau do. Mau do dé
¢d IhE 1 khidng thé dac trung cho protein duge mi hod bdi gen cdn tim hoac
mau do dé la trinh tw ADN bé sung cho gen cdn tim.

2. Cac thu vién gen
21. Thwvién bo gen

- Dé 1hiét 1ap thu vién bo gen (genomic library), trude hét nguoi ta
tich chi¢t ADN bo gen ctia sinh vat dé.

- Cat ADN thanh nhiing doan c6 kich thuée xdc dinh bang cdc enzym
2idi han.

- Gin céc doan dé vie vio vecto, tuo vecto tdi 16 hgp (bang 11.1)

- Céde vecto tdi 10 hgp sau dé duge dua vio &€ bao chi. Cic t& bao chu
s¢ duge nudl edy trén méi truong dac va hinh tharh nén nhitng dong (clone).

- Viéc thidt lap thu vién bo gen theo cdc bude co ban cua k§ thuat tao
dong noi treén. :

- Vecto tao dong thu vién bé gen c6 thé sit dung
+ Phage: doan ADN khoeang 10-20 kb.
+ YAC: doan ADN > 150 kb.



+ Cosmid: doan ADN khodng 35-45 kb.

- Thir vién bo gen chi can khi giai ma di truyén cla mot ciu tric
intron- exon ctta mot gen xdc dinh vi tao dong cdc trinh ty ADN diéu hoi
biéu hién gen.

Bang 11.1. Kich thudce thu vién hg gen cda céc sinh vt khac nhau

Kich thudc | Poan xen | Doan xen

Sinh vat
? hé gen 20 kb 45 kb
Escherichia coli (v khuan) 40x10°  |B6,0x10? |27x10%
| Sacchromyces cerevisiae (ndm men) 1.4 x10° 2,1x10° 9,3 x 102

Arabicdopsis thaliana (thuc vat béc cao ddn gian) 7.0 x 10 11x10° 14,7 x 10°

| Drosophifa melanogaster (rudi qua) 1,7 x 10° 25 x 104 1,1 x10°
Stronglyocentrotus purpuratus (nhim bién) 8.6 x 10° 1,3 x 10° 57 x 10°
{ Homo sapiens (ngudi) 3,0 x 10° 4,5 x 10° 20x10°
i Triticum aeslivum (1a mi lyc bai) 1,7 x 107 2,5 x 108 1,1 x 108

2.2. Thu vién cADN
- Thu vién cADN l1a tap hop cédc ban sao cADN ti 1at ¢4 cic mARN
cta mot t€ bio nhd qua enzym nhién mi nguoe ddng.

- Viéc thiét lap thu vien cADN ciing tuan theo nguyén tic cta ky thuat
tao dong ndi (rén.

- Vecto 1ao dong thu vién ¢cADN thuong duge sir dung loat plasmid
pUC, Gemini, Bluescript.

- Cie loai vecto ndy két hop vdi cADN (<9 kb) tao thanh vecto tdi 18
hop v dua vio vi khudn bang phuong phdp bién nap nhyu da néi & chuong
bi¢n nap.

I. SUPHAT HIEN DONG CAN TiM

Nguoi ta ¢6 thé phat hien dong tdi 18 hop ¢dn im trong thir vién bo gen
hay thu vi¢n cADN bang hai phuong phdp thong dung sau day:

1. Phuong phap sir dung céc oligonucleotit téng hop

Protein cdn nghi¢n ciu duge tich chiét tinh sach, vii trinh tu ngén (15-
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200 axit amin} cua protein dugc xdc dinh.

Tuong wing véi trink tr axit amin, trinh te oligonucleotit phil hgp nhat
dugc tong hop véi dénh ddu & ddu S* bang déng vi phéng xa hay bang hod
chit nho polynucleotit kinaza.

Mau do oligonucleotit sau dé dugc dem lai vdi thu vién gen qua
phuong phap lai tai chd va phét hién bang k¥ thuat phéng xa tu ghi hay k§
thuat mién dich 1€ bao.

2. Phuong phap sir dung khang thé

- St dung phuong phdp ndy khi ¢ mét khing thé dic trung cho
protein mi hod boi gen cén tao dong va vecto sir dung 1a vecto cho phép dich
ma doun ADN tao dong thudng gap d6 1a vecto lamda gtl.

- Nguyeén tic clia phuong phép theo Huynh Hoang Duong di mo
nhu sau:

+ Khi cdc dia phan giai do cdc phage tdi 16 hop tao ra trén mit 16p vi
khuan dat kich thuéc nhat dinh (1-2 mm), ngudi ta ddl 18n trén mot mang
nitrocellulose tm 1PTG, chat cam tng ciia operon lac. IPTG s& cim ung su
tong hop protein "lai" (dugc ma hod béi 8 hop gen facZ-ADN can tao
dong).

+ Protein "lai" hdp phuy lén bé mat mang va mang duoe dem O véi
khing thé diac tnung. Phitc hop khing thé — protein s¢ duge phat hién nhd
mot protein danh ddu bang '**I ¢6 kha nang gin véi khang thé. K&t qua thu
nhan dudi dang mot bang phéng xa ty ghi. Céc dia phan giai twong tng véi
tin hi¢u nhan dugc s€ duge thu nhan lai.



CHUONG XII

PHUONG PHAP PCR DUNG
TRONG TAO DONG IN VITRO

Cdc phuong phdp tao dong in vive® di dugc dé cap & cdc phan trude
tuy gidi quyét duoc vin dé vé s6 lugng vat chat di truyén nhung doi hot thao
tic phic tap v thdi gian dii. Su ra doi ciia phuong phdp PCR da dao 1on
nguyeén tic clia viéc tao dong cd dién, mé ra nhitng trién vong tng dung to
I6n. Phuong phip PCR thuc chit 1a mot phuong phdp tao dong in virre”,
khong can sy hién dién cha t& bao, nhim muc dich thu nhan mot s6 lugng
I6n ban sao clia mot trinh ty xdc dinh. Qua 32 chu ky s& phan tir ADN mach
kép sinhra dd a 1.073.741.82 (bang 12.1)

Phuong phédp PCR (polymerase chain reation} thuc chdt gém bén budc
sau:

Bude 1. Nghién citu va tdng hgp cdc cap doan méi (primer) dac hiéu
cho gen mudn tao dong.

Buge 2. Tich chiét ADN tir cdc miu doi twong nghién citu dem do
quang phd ciing nhu chay dién di trén gel agarose.

Budc 3. Nghién ctu cdc diéu kién t6i wu dé tién hanh PCR, ciu gen
mudn tao dong va phéng dai nd.

Buoc 4. Tién hanh dién di sin pham PCR trén gel agarose va so sdanh
vGi doi chiing dé phit hién.

I. PHAN UNG CHUOI POLYMERAZA
1. Nguyén tiac chung

Trude khi di vao cde bude tien hanh PCR ching ta can nhéc lai téng
hap ADN trong té bao.

“In vitro: trong 6ng nghiéni: in vivo: trong co thé séng — BTV.
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Bang 12.1. $8 phan t& ADN sinh ra tugng (rng vdi cac chu ky

53 chu ky S8 phan t&r ADN - Mach kép sinh ra
1 0
2 0
3 2
4 4
b 8
6 16
7 32
8 64
g 128

10 256
11 512
12 5.024
13 2.048
14 4.096
15 8.192
16 19.384
17 32.768
18 65.536
19 31.072
20 262.144
21 524.268
22 1.048.567
23 2.097.152
24 4.194.304
25 8.388.608
26 16.777.246
27 33544432
28 67.108.864
29 134.217.728
30 268.435.456
31 536.870.912
32 1,.073.741.82
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Trong ¢ bao (in vivo) phan tit ADN dugc t6ng hop nhdy ADN
polymeraza (DNA - Pol). M6i sgi ADN déu dugc dimg 1am soi khuén
(template). ADN polymeraza xiic tdc su gin cdc deoxyribonucleosid -
triphophat (dNTP) d6 1a dATP, dCTP, dTTP tao nén sgi thi hai bo sung vaéi
sol khuon.

Sa do 16ng quit sy téng hop ADN trong t€ bao duéi day (hinh 12.1)

{dMNP} n + n dNTP

dMNP) n + n (dNTPY + nPP

Sgi ADN khuan gém ' —p  S¢i ADN méi dudc téng hgp
n nucleotide B& sung véi sgi khuan
5 5'
LT T
— C — C
— G 3 — G 3 +PP
- C G " ADN-Pol — C G pyrophotphat
A T A T
3 5 3 5
5.7 A3
L C G ]
Phén 16 ADNme | G C | Phin td ADN me

|
>0 0 0 -

’I‘ —
A ] 3! 5".'
G —
C | T Haiphintd ADNcon ——
mé.: dge 16hg hdp
G —
T2 ¥

Hinh 12.1. Sy gén din titg nucleosid monophotphat {dNMP)

vao s¢i bd sung dang dugc tong hgp

/—c G- ™~
¥ A 5 \

""A—-3’
G.__
C —
G —
T_5J



Qua trinh t6ng hop ADN trong t& bao dién ra rat phitc tap véi su tham
gia clia rat nhiéu yéu 3. O day chi néu mot diém rit quan trong dé la:
oligonucleotid goi 1a doan méi bd sung véi nhimg doan tuong Ung & soi
ADN khuén, sau dé la su kéo dai ADN bé sung nhd' ADN - polymeraza
(hinh 12.2).

S¢i ADN khuén

ADN = Polymeraza

dNTP chieu kéo dor 37

"
Poan msi aq Chudi polynuclestid Doan méoi
dudc 76ng hop

Hinh 12.2. Chudi polynucleotid téng hop

Nhu vay tao sy tao thanh nhi€u doan ADN bd sung véi sgi ADN
khuon, sau dé 1a sy loai trlr nhimg doan méi ADN. Sy 1dp ddy va n6i céc
doan ADN ba sung thanh sgi ADN hoan chinh b3 sung véi soi ADN khuon.

2. Phan iing PCR

Phan iing chudi polymerase (PCR) [a mot k¥ thuat tdng hop nhiéu lan
in vitro (nhén lén hay khuyéch dai) mét doan ADN nim giita hai viing c6
chubdi nucleotid da biét.

Trong phir Gng PCR, nhiét do 1a y&u t6 cuc ky quan trong va kém
theo né la nhitng y&u 16 thoi gian. PCR dién ra qua ba bude cho méi chu k.

a. Bude 1. Lam bién_thé ADN Eluon ¢ 92°C - 96°C khién cho hai soi
ADN tich rdi nhau va dudi ra, boc 1o chudi dich (targel sequence) titc 1a
doan ADN dac hi¢u dinh nhan 1én (cia mot sinh vat dinh nghién cdu). Su
bién th¢ ADN dién ra dudi sy ¢é mat clia du thira (vé mit phan tr) cla hai
doan moéi va bén loai ANTP dién ra trong vong 30 giay - 1 phuit.

h. Buioe 2. Lai cdp nhitng doan méi voi chndl dich ¢ nhict do 45°C-

156



75'C. Céc doan mdi gén véi chudi dich theo quy tuat bd sung déi bazo trong
30 giay -1 phut.

¢. Bioe 3. Tong hop chudi dich ¢ 72°C. Cac doan moéi duge kéo dai
‘nh& ADN polymeraza, ban sao clta chudi dugc tong hop. Sau dé chudi dich
va bin sao cua né lai duogc dung lam khuon cho chu ky sau, Nhue vay, chu ky
bién the, lai cip, tdng hop doan ADN dugc 1ap lai nhiéu lan (35 - 40 lan),
sau moi chu ky sin phim dinh nghién ctu (doan ADN dich) tang gap hai
lan. Sau n chu k¥ s& ¢ 2" doan ADN "dich" dwoc nhan [én. Thoi gian kéo
dat tir 30 gidy - nhiéu phiit, theo tinh todn san 30 giay chu ky su khuech dai
s€ 12 10" 50 v6i s6 lugng mau ban dau (hinh 12.3),

Mét chu ky

VOR00OCA00N o Bign thé ADN & 92-96°C

l l Lai cap ¢ 45-75°C

l T8ng hgp chudi dich d 72°C

Hinh 12.3. 84 d3 cac budc phan (ng chudi polymeraza {PCR)

Trong cdc chu ky ké trén, sy thay déi vé nhiét do dién ra trong thoi
gian ngan, vi vay khé ma thyc hién duge bang cdch thi cong. Vi vay su
khuéch dai doan ADN duoc thue hi¢n trong mot mdy vi tinh hod véi nhiing
chuong trinh vin hanh do nguol nghién cltu xdc dinh: mdy luan nhiét
(thermal cycler).

2.1. Phan itng PCR gom nhing thanh phén

a. Chudi dich

ADN cua gen muén tao dong hay cia virut (vi du virut viém gan B),
clia 1€ bao sinh vat (ky sinh tring sét rét, vi khuan...). Trong nghiém phim
duge dua vao hén hop PCR dudi dang soi don hay soi doi hoic ¢6 thé phan
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cat thanh nhing doan ngin hon nho cazym gidi han (restriction
endonuclease), chudi dich (doan ADN cian khuéch dai} duge khuéch dai
duéi dang thing ¢6 hiéu qua hon 1A dang vong kin. Do dé thudng [am dudi
thing ADN plasmid (vong) trude khi ching duoc ding lim khuén trong
PCR.

b. Nhitng doan oligomicleotid moi

Ching ¢6 it nhat [6 nucleotid va thudmg ¢6 20 - 30 nucleotid. Ching
phdi ¢é thit ty nucleotid bd sung tuy¢t déi véi nhiing doan tuong tng cia
ADN khuon, khong ¢6 ciu tric bac hai phic tap, khong bé sung 1in nhau,
¢6 thé tong hop duoc trén in vinro. Doun méi lai cap v6i ADN khuén & nhiét
do thap (37 - 55°C), & nhiét do ndy ADN polymeraza bit diiu hoat dong kéo
dai doan moi véi t6c do cham (ting nhanh & 72°C). Néng do doan moi
thutng ding la 1pM da cho it nhat 30 chu ky khucch dai,

c. Tag ADN - polymeraza

Trude day, ngudi ta ding E.cofi ADN - polymeraza, nhung nd cé
nhi¢u nhugc di€ém nén ngdy nay ngudi ta dung Tug ADN - polymeraza chiu
nhi¢t, chiét xuat tir mot vi khudn ua nhi€t Thermus aguaticus. Enzym niy
van ton tai d nhiét do 0 95"C kéo dai, khong bt bit hoat bai giai doan gay
bién thé bing nhi¢t va khong cn thay th¢ & méi chu ky khuéch dai.

d. Nhitng dung dich dém dicge diing trong PCR

Dung dich dém chuin cho PCR chia S0mM KCI, 10 mM tris- HCi
(pH = 8,3 & nhi¢t do phong) va 1.5 mM MgCl,, khi 4 & nhiét do 72°C. pH
cua dung dich dém gidm con khoang 7,2 vi néng do Mg* ril thip nén
nghi¢m phim ADN khuon khong duoc chda nhiéu tic nhan chelat hod
(EDTA) hoc nhiéu nhém ¢6 dien tich am (photphat...) ADN dich ding lam
khuén nén duge pha trong 10mM tris- HCI (pH =7.6), 0,1mM EDTA (pH =
8,0). Ciing ¢6 1h¢ thay ddi néng do cdc thanh phan (thi du: 10mM uis - HCI,
SO0mM KCl va néng do MgCl, thay déi 0,05 - 5mM véi mic tang moi lin
0,5mM thuc hien PCR véi méi dung djch va rdt kinh nghiém.

¢. Deoxyribonucleosid tripphotphat (dNTP)

dNTP duge sir dung véi nhitng néng do bio hoa (200uM déi véi moi
dNTP). Mot dung dich du 1@ cia cde ANTP (5mM), nén dicu chinh t6i pH =
7.0 boi NaOH IN d¢ ddm bdo pH ciia phan lng cudi cung khong pidm thap
hon 7.1 (béng 12.2).
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Bdng 12.2. Cac y&u 18 tham gia phan dng PCR

Cac yéu td D&i tugng Muc dich
1 | Boan ADN Dugc tach ra tif virut (HIV Denguie, M3t sgi ADN dé lam khudn
dich Hepatitis B, EBV...) vi khuan, ky sinh | téng hop soi ADN mdi b3
trung sung
2 | Primer Cé khodng 20-30 mononucleotid Buoc bS sung vao hai dau
dugc tdng hop tir may Synthesizer cda doan ADN khudn khd dé
lam maoi kéo dai tong hop.
3 | Tag ADN Enzym ADN polymeraza Thermus Xuc tac cho viéc géan ba
polymeraza aquaticus la enzym chiu nhiét ¢6 thé | sung cac mononuleotid vao
tdi 95°C ma khéng bat hoat tf vi sdi ADN khudn
khuan ua nhiét. Enzym nay chiu dugc
nhiét nén khéng can thay thé enzym
cho méi budc ctia chu ky khué&ch dai.
4 | Dung dich tris HCI, pH = 8,3; KCI, MgCl, D& phan (ng ti€n hanh thuan
dém Igi trong méi trudng git pH
cd dinh va Mg?* kich hoat
enzym
5 | Deoxyribonu | C6 b&n loai bazg dNTP La nhimg cd chat ¢an cho
-cleosid phan ing enzym ADN
triphophat polymeraza dé tSng hdp soi
N bd :
(dNTP) ADN ba sung

2.2. Cach tién hanh chay PCR

Bdng 12.3. Néi dung cla bdn budc tign hanh chay PCR

[ca

Ngi dung cac budc

bugc
1 Bat chuang trinh thai gian cho may luan nhiét
Thdi gian Bién thé 85°C | Lai tao primer 50°C | Kéo dai 72°C
Chu ky dau 5 phuit 2 phuat 3 phat
Chu ky tiép theo | 1 phit 2 phat 3 phat
Chu ky cudi 5 phit 2 phut 10 phut

Chuan bi mau dung dich chita i cac thanh phan phan (g trong mét dng
nghiém: H,0, dung dich dém, MgCl,, dNTP, cdp primer, Tag ADN pal, ADN dich
1f virut, vi khudn hay gen muén nhan dong.
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3 Chay may luan nhiét

Cho cac 6ng nghiém vao may luan nhiét

Bat may hoat déng cho dén khi két thic cho chir END

(Nhu vay cé khoang 25 chu ky khuéch dai thi mdi dé phat hiagn bang dién di)
4 Chay dién di trén agel agarose

Pha mau thir 8ng nghiém vdi thudc chi thi mau, chuyén vao giéng thach gel.
agarose va cho chay dién di trong khoang 60 phat, S0v, 11A. Quan sét bing dén
tif ngoai, san phdm ADN khuéch dai c6 mau héng.

1I. CAC CHI TIEU ANH HUGNG DEN PHAN UNG PCR

1. ADN man
Luong ADN mau chi can mot lugng nho (100ng).
2. Enzyme
ADN polymerase chiu nhiét.
3. Moi va nhiét do lai
M@éi la chi tiéu quan trong nhit dé dat duge mot sy khuéch dai dic

trung va ¢o hiéu qua cao. Viéc chon mdi phai tuén thi mot s6 nguyén tic
sau:

3.1. Trinh tu ciia moi khong c6 sy bat cap bd sung giita mdi "xuoi” va
moi "ngugce” va khong ¢6 cdu trdc "kep téc” do su bat cap b sung gifia cdc
phan khdc nhau ciia mét moi.

3.2. Tm cia moi xuéi va moi ngugc khong cach biét qui xa. Thinh
phan nucleotitde cla cic moi can bang tranh cdc cap GC lip di lap lai nhiéu
lan.

3.3. Cdc moi chon phdi ddc trung cho trinh tv ADN can khuéch dai.
khong tring véi cdc trinh tu ldp lai trén gen.

= L= g p 3

3.4. Trinh twe pam giita hai méi "xudi” va "nguge” khong qud 16n,

phin Gng PCR sé t6i uu trén nhing trinh d6 nho hon [kb.

4. Cac thanh phan khiac

Cic thanh phan ctia phan dng PCR: Bén loai nucleotide thudng dugce
si dung o nong do 20- 200 uM/ méi nucleotide. Nong do cao hon hay su
mat cin bing trong thanh phéan cdc nucleotide s& 1am tang 18i sao chép cla
polymerase. Nong do ion Mg** cling 13 mot nhan t6 anh hudng manh dén
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qui trinh PCR.

3. 80 lugng chu ky ciia phin tng PCR

Khong vugt qud 40 chu ky cho mot phin ing PCR vi s& lam gidm hi¢u
qua khuéch dai. S5 chu k¥ cho mot phan ing tuy thude s6 luong ban miu
ban dau.

6. Thi¢t bi va dung cu cho phan tng PCR

Citn dip g duge yéu cdu 1 thay déi nhiét do that nhanh va chinh
xdc, ong nghiém ding cho céc phdn tng cua cung mot nghién cdu phai
thude cing mot ki€u vi dac tinh truyén nhiét, do tiép xiic gifia 6ng vi bo
phiin tao nhiét cia thict bi ¢é anh hucng I6n dén qui trinh khuéch dai.

HI. CAC UNG DUNG CHU YEU CUA PHUGNG PHAP PCR

Bang 12.4. Cac img dung cfia PCR

Cac linh vuc I Y nghia cla tng dung
ung dung PCR _
1 Trong Iinh vuc - Xac dinh trinh ty nucleotide clla cac doan ADN duge nhan lén.
nghién citu khoa | - Tach dong nhiing doan ADN dat higu khi can.
hoc - Giup phat hién dét bién,

- Phan tich lién ti€p gen tir nhiing t& bao riéng 1é.
- Giup nghién clu qua trinh ti€n hoa & mitc do phan ta,
- Gilp phuc héi nhiing gen da tdn tai cach day hang chuyc tridu

nam.
2 Trong linh vuc - Giup chan doan nhanh va chinh xac U vét mau kho, nude bot,
khoa hoc hinh sgi téc cua thi pham con Iuu lai d hién trudng.
sy - Xac dinh guan hé huyét théng cha con, éng chau. ..
3 | Trong nganh - Chon c&p cha me t6t lam gidng rat nhanh chéng
nong nghiép:
chon gidng cay
tréng va vat nudi
4 | Trong nganhy - Ch&n doan sém va nhanh chéng cac bénh nhiém tring di
B hoc hién dai truyén va ung thu.
5 | Trong inh vife tv | - Chan doan nhanh va chinh xac cac bénh di truyén.
van di truyén - Chan dodn trudce sinh duge gidi tinh 8 tuan tudi va cace di tat
bam sinh.
8 | Trong finh vuc - Xac dinh mic d 6 nhiém sinh hgc nhanh chéng.
bao vé mai
trudng
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- Viée san xudt miu do ditng trong cdc phuong phdp lai phan tir.

- Khuéch dai s¢ luong cdc ARN thong qua k¥ thuat RT-PCR (phién
md nguge 1ao cADN tir ARN- khuéch dai cADN).

- Pinh luong so sdnh mét sdn pham thu nhan tr nhiéu ngudn khic
nhau.

Ngoal ra phuong phip nay ciing ¢é nhitng han ché€ cin phdi than trong
khi sit dung: mitc do ngoai nhiém, su kém trung thuc trong qud trinh tdng
hgp bdi Taq polymerase.

Ung dung clia k¥ thudt PCR c6 rat nhi¢u & cdc linh vuc khdc nhau
nhung dugc tém tit trong mot s6 linh vuc chinh & bang 12.4.
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CHUONG XI1I

KY THUAT BIEN NAP VA KY THUAT LAY NHIEM

Su cat va néi ADN cho Phép cic nha sinh hoc tao ra duge nhifng phén
tir ADN tdi t6 hop mdi. Giai doan ti€p theo 1a dua ADN t4j 16 hap vio céc té
hgp vat chi. D€ dua duge ADN td 8 hgp vao t€ bao, nguoi ta dung k¥ thuat
bién nap ADN (transformation) va ky thuat lay nhiém (transfection). Déi v6i
E.coli thi bién nap cé nghia la dua ADN plasmit vio trong € blo, con ldy
nhiem va dua ADN phage vao trong & bao. Thuat ngit bién nap (sv bich
nap. k¥ thuat bién nap) hién nay dwge hiéu theo nghia réng la dua bat ky
ADN nio vio bat cif t€ bio nio. Cic t& bio nay 16n Ién va phan chia tao ra
dong thuin.

N6i mot cich chit ché thuat ngli "tao dong" (cloning) chi bicu hi¢n &
cdce giai doan sau cha thil tuc chit khong phai chi cau tric clia chinh phan 1k
ADN tdi 16 hop. Su chon dong phuc vy hat muc dich chinh:

Tiude hét né cho phép mot luong 1én cdc phan tir ADN i t6 hop c6
thé duge san xudt ra tir mot luong nhit dinh cba nguyén liéu ban diu. Khoi
sy chi vai nanogam (ng) clia ADN t4i 18 hgp thu duge, nhung méi vi khudn
nhén plasmid thi $& phan chia nhiéu lan dé tao ra mot dong ma mdi € bio
cha dong ndy s& chita nhiée bin sao phin to ADN. Vai miligam (mg) clia
ADN tdi 16 hop ¢6 thé duge tich ra tir mot dong vi khuin don gian - bidu
hién sy tang lén hing nghin l4n so véi s6 lugng ban ddu.

Néu nhu dong dé khoéng chi diing nguén ADN ma cén ding dé dua
vao trong nudi cdy léng thi nhitng 1€ bao nay s& 16n len va cung cdp hang
miligam ADN tic 13 hing triéu ldn tang lén trong sinh san. Vé phuong dien
nay, s chon dong c6 thé cung cdp mot Jugng 16n ADN cin thiét dé cic nha
sinh hoc phan tr nghién ctiu cau tric, chife phan va biéu hién cia gen.

Chitc phan quan trong thar hai cua si chon dong ¢6 thé 1a su lam thudn
khi¢t phan t& ADN mong muén.
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[- KY THUAT B[EN NAP - DPUA CAC ADN CUA PLASMIT VAO TE
BAO VI KHUAN

Hau hét cde vi kKhuan déu c6 kha nang nhan phan tt ADN tr moi
trudng (& bao mi ching 160 I1én. Thutng phin (f ADN duoc 1dv bang kidu
nay thi bi thodi hod, xong han hitu ciing ¢6 phan tr ADN t0n tai va nhan lén
trong vt chu,

O day ta ndi dén phan tk ADN plasmid va su nhan lén dugc nhin dién
boi vt chi.

Sy di viwo vis duy tri coa plasmid thuong duge phit hién boi nhin thily
sw bicu hi¢n cua cde gen cha plasmid. Ching han cdc ¢ bao E.coli thuong
nhay cam voi hi¢u qua Ge ch¢ 16n 1&n cta cfe khdng sinh ampicilin,
tetracyelin. Song cdc 1¢ bio chia plasmid pBR322, mot vector cloning phé
bi¢n, thi khing lat nhiing khdng sinh dé. Boi vi BR322 ¢6 hai bo gen - mél
gen md hod enzym beta phét trién lactamaza - ma né bién déi ampicilin
thanh dang khong doc trong vi khudn va gen khdc ma hod enzym khit doc
cha tetracylin. Su di vio clia BR322, ¢6 thé duge phdt hién trong vi khudn
£.coli b1 bicn nap cde khdng sinh d6 (amprict®),

Nhimg nim gan dy, thudt nglt bién nap duge md rong, dé 1 qui teinh
vi kKhuan thu duge thém théng tin di truyén. Thi nghiém da chi ra mot vili
loal nhu: Bucillus va Streptococens ¢6 thé bi bién nap mot cich dé dang do
chiing ¢6 nhing co che dé lién két ADN vi dé ADN di vio.

Hau hét nhiing vi khudin, ké ¢ E.coli chi ldy mot luong gidi han clia
ADN dudi hoan canh binh thudng. Muc dich dé lam bi¢h nap nhiing doan
ADN mot cich ¢é hidu qua, vi kbuan ¢6 thé trdi qua mot s6 x{r 1y 1y hoc v
hod hoc, ma sy x&r Iy ndylam ting khi nang thu nhan ADN. Nhiing t& bio da
trai qua su xir 1y thi goi 1a nluing 16’ hao ¢ nang hic.

1. Chuan bi nhiing t¢ bao E.coli ¢6 nang luc

Nhimg khidm phd trong k¥ thudt ADN tdi t6 hop thay ring su bién nap
ADN duge xay ra tang lén khi quan sdt t& bdo E.colf bi am uét trong dung
dich mu6i manh hon la céce € bao khoéng am udt. Dung dich mudi ¢6 néng
do 50mM chlorid calcium hay chlorid rubidium déu cé hiéu qua tot.
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Mot ¢dch chinh xdc, tai sao ¢é kidu xuir Iy nay thi chua hicu, ¢6 1¢ cich
gdy cho ADN lam tta dugc phia ngoli cta & bio. Su di chuyén ADN vao
cdc 1€ bao phii duoc kich thich thém bdi tang nhi¢t do 1eén 40'C (soc nhigt
ngan: 2 phit & 42°C). Lai mot lan nita ta vin khéng 13 i sao shock nhict thi
lai €6 hi¢u qud nay.

2. Su chon lua déi véi cic t€ bao bién nap

Su bign nap cic t€ bao [ thy tuc khong may thinh cong. mac di Ing
cua pBR322 ¢6 thé sinh ra 1.000 den 10.000 € bao duge bicn nap. Pidu do
bi¢u hién su di vio chi cin 0.01% cia tat ci cde phan tr. Tuy ¢6 161 10.000
veetor bien nap nhung chi ¢é mot ty 1¢ rat nhé cic 1& bio ¢6 kha nang. B¢
phan bi¢t nhiing t& bao ¢6 kha ndng nay ngudi ta can chon lua, Trong trusng
hop pBR322, cic t& bio E.coli mang plasmid s¢ ¢é khi nang hinh thinh
nhimg dong trén mei uuong agar - mi chiing chi ampictiin hay
tetracyclin. Hau hét cic vector chon dong plasmid dan ra it nhat mot gen mi
gen dé khidng lai khing sinh trong vat chu. Su chon lua déi vii cde vector
bicn nap nay s& rat don gidn hoi dal trén moi trudng ¢4 chita khing sinh.

IL SUCHON LUA BOI VOI CAC VAT TAI TO HOP

Vit tdi to hop 1i 16 bio bien nap chia chit plasmid cd phan 1t ADN 14
t6 hop. Trong thi nghiém chon dong gen can thict phai chon Twa cic 1& bio
tdi 16 hop d6 tir nhiing 1€ bao duoc bién nap.

L. Surite ¢hé gdi mot marker chon loe gen khing khing sinh

Hau hét cdc vector chon dong dugc cho ring, gii doan ADN vio
plasmid 1 lam phd huy sy nguyn ven mot trong nhitng gen ¢o mat o
plasmid do.

PBR322 ¢6 mot hai vi trf hoat déng cia enzym han ché, ma nhitng vi
tri d6 6 the duge diung d€ mé vector trude khi gat vao doan ADN miGi.
Ching han BamHI cit pBR322 ¢ ngay diém ma trong do ¢ gen ma hod su
khdng lai tetracyelin. Phan 1t pBR322 tdi 18 hop mang mot mau ADN bén
ngodi trong vi trf BamHI, do d¢ khong c6 kha nang khing tetracyclin nia.
Nhu viy ¢ bio chia pBR322 tdj 13 hop nay chi con khing ampiciliin nhung
lat nhay cim tetracyclin. D6 12 su sang loc vt 1di 16 hop pBR322 hing sur tie
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ché gen khdng tetracyclin bai sy gai thém doan’ ADN vao vi tri cba gen dé.

‘2. Sy uc ché gai khong phai 1a marker chen loc gen khang khang sinh

Trong trudng hgp niy, ngudi ta gai mot gen lacZ - tic 1 gen mi hod
enzym beta galactosidaza trong pUC8. Enzym nily danh gy lactose thanh
glucose va galactose. C6 mot chat cling tuong tu lactose do la X - gal
{(Sbrome - 4 chloro - 3 indoly] - D - galactopyranosid) va cling bi ddnh gay
b&i beta galactosidaza dé tao mot san phdm mang mau xanh dam. Vay néu
141 16 hop véi gen lacZ bi gy thi khong ¢6 khi nang sinh ra enzym va do do
khong ¢6 mau trén agar khi thém X - gal vi cd chit cam tng hoat dong cua
enzym nhu isopopylthiogalactosid (IPTG).

111 KY THUAT LAY NHIEM - PUA CAC ADN CUA PHAGE VAO
TE BAO VI KHUAN

C6 hai phuong phap khic nhau, nhey chiing ma phan 1 ADN tdi 16 hop
duge dua vio ciu triic véi vector phage dé lay nhiém (transfection) cho t&
bao vi khuan va bao bi déng géi trong ong nghiém.

1. Ky thuat lay nhiem

Qud trinh nay thi tuong duong véi su bign nap, né chi khic nhau la
mot dang 1a dung ADN ciia phage, con ding kia la ding ADN cita plasmid,
ADN duoc lam sach, tao ra phan tlr phage tdi 6 hop, r6i duge trdn véi cic t&
bao E.coli ¢é nang luc va su di vao cia ADN duoc cam tng boi shock nhiét.

2. Bao bi déng géi trong ong nghiém

K9 thuit lay nhiém véi céc phan tir ADN lamda khong phdi 14 luon
luon ¢é hiéu qua nhu la gay nhiém cdc t€ bao nuoi cdy véi cdc tiéu phén
phage lamda. Do d6 phan tlr lamda tdi t6 hop ¢6 thé duge bao géi thanh céc
cdu trie dudi va dau lamda trong dng nghiém.

Diéu nay cd thé c6 khé khin, song su that cling dé dang dat t6i su bao
g6i ddi hai mot s6 protein khidc nhau duge mi hod boi b gen lamda nhung
chung ¢4 thé dugc chudn bi mot lugng (6n cic 1€ bao bi nhiém véi nhiing
dong phage lamda bi khiém khuyét (defective). Nhitng dong niy mang dén
mot su bién di trong mot clta cdc thanh phin protein do ngoai. Cic t€ bio bi
nhiém sé& ti€p tuc t6ng hop va tich tu tat ¢ nhiing thanh phin khdc tham chi
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mac dii ¢ cdc ti€u phan phage chin chua duoe 1ap hop.

Mot hén hop khan g6éi in vitro dugc chudn bi bdi dung dich ciia hai su
nuot cdy 1€ bao: mot bi nhiém véi dong lamda khuyét béi mét protein va
dong khdc khuyét 16i mot protein thd hai. Han hop sé chia 1at cd nhiing
thanh phan can thiét va s& c6 ADN caa lamda bao 201 mot cach hiu hiéu
hay [a nhiing phan ti tdi 16 hop thanh nhitng (iéu phin phage chin. Cic phan
tir dugic bao g6i theo con dudmg nay ¢6 thé duge dua vio E.coli mot cdch
don gidn bing cdch cong thém nhitng phage dugc tap hop dé vio trong nudi
cdy vi khudn va cho phép qud trink nhiém khuin lamda binh thudng chi¢m
cho.

3. Su nhiém phage dugc nhin thay nhu I3 plaque trén moi truong agar

Giai doan cuéi cha chu ky nhiém khuin phage [a su ly gidi t& bao. N&u
cdc t& bao bi nhiém phan tén trén moi trudng agar ran, ngay lap tic sau dé
su ly giai t€ bao c6 thé duge nhin thiy nhu plaque trong nuéi ciy vi khudn.
Moi plague la mot viing sdng ditge tao ra niue la phage lam dung Lidi cdc 1é
bao con goi 1a vél tan va gay nhidu ly giat vi khuan bén canh.

Ci lamda va MI3 hinh thanh plaque. Véi lumda ching la nhiing
plaque that duoce tao ra bdi ly gidi t¢ bao. Song, nhiimg plaque M13 thi hoi
khéc vi M13 khong ly giéi (¢ bao chil. Nguoc lai M13 gay ra giam tdc d6 16n
cua cdc t€ bio bi nhiém di dé gay ra mot vung lam sdng ra trong ddm vi
khuan. Mic du khong phii la plaque that nhung viing dé ciing duoc nhin
thay gidng nhu nhing plaque cla phage binh thuong.

Ket qua cudi cling cta thi nghiém chon dong gen la khi ding phage
lamda hojic vector M13, mot dia agar duge phi nhitng plaque. Méi plaque
duge dan ra tr mot € bio don vi gdy nhiém chia nhing tiéu phan phage
giong hét nhau. Chiing c6 thé chia nhifng phan t& vector tr nét buoc lai hay
la nhitng vat tdi t6 hop.

4. Su chon lira cic phage tai t6 hop

Hiéu hét cdc phage ly gidi & bio ma ching gay nhiém nén khong mot
dang chon lua ndo trén su khdng sinh ma duoc thich hop mic di dé 1a dang
chon lya phd bi¢n cta vector plasmid. Do dé c6 mot $6 cach khdc dé phan
bi¢t plaque tdi t8 hop nhu sau:

4.1. Sw irc ché gai cia gen lacZ dugc mang dén boi vector phage

Tat ca cdc vector ML3 ciing nhu mét vai vector lamda mang bin sao
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clia gen LucZ. Gai ADN méi vao gen nay lam dc ché sy tong hop emzym
beta galactosidaza - gidng nhu véi vector plasmid pUCS. Nhiing vat tdi 10
hop thi dugc phan biét trén agar X- gal. Cic plague gom cdc phage binh
thuong thi xanh, cic phage tdi t6 hop thi sdng.

4.2 Su trc ché gai cua gen cl lamda

Mot vai loai vector tao dong lamda c6 mhiing vi tri cit han ch¢ duy
nhat ctia gen ¢I. Uc ché gai gen nity gay ra thay doi hinh thii plaque. Plaque
binh thuding biéu hién duc ngdu trong khi d6 tdi 16 hop vai gen cl bi gdy thi
sdng. Su khic nhau thi hoan toan ¢6 thé phan bi¢t bing mét thudng.

4.3. Suw chon lua dung tinh trang Spi

Phage lamda khong gay nhiém cho E.coli duge khi & dang két hop voi
phage lién quan goi 1a P2. Lic nay Jamda goi Ia Spi” nhay cam véi sy e ché
prophage P2 (scnsitive to P2 prophage inhibition). Mot vai vector chon dong
phage lamda ma bi gdi ADN méi thi s€ lam thay ddi tinh trang Spi* thanh
Spi~, nhu vay cdc vat tai t6 hop c6 thé lam nhi€m céc € bao ma céc 1€ bao do
mang prophage P2. Cic t€ bdo nhu vay duoc ding nhu vat chu cho cic thi
nghiém tao dong cdc vector dé. Chi nhiing tdi t6 hop 14 Spi thi méi hinh
thanh c6 plaque.

4.4. Sit lua chon trén co so kich thudce bo gen lamda

He théng bao g6i lamda, mi né tap hop cdc ti¢u phin phage chin co
thé gai cic phan tir ADN vio giita 37 vi 52 kb vilo cdu tric dau. Bat cir v
ndo dudi 37 kb s& khong bao géi duge. Nhiéu vector lamda ¢6 cau tric mat
di mot doan 16n phan tf ADN lamda v nhu vy c6 chiéu dai kém hon 37 kb.
Ching chi bao géi thanh phage chin dugc khi ¢6 thé ADN tir bén ngoai vio
mang dén kich thuéc toan bo gen i 37 kb hay hon nita. Chi nhimg vector
dé, cic phage tdi 16 hop méi ¢6 kha nang sinh san.

IV. KY THUAT BIEN NAP VAO CAC TE BAO KHONG PHAI VI
KHUAN

Cic con dudng dua ADN vio cdc t&€ bao ndm mdc, dong vat va thue
vat thi cling ¢dn thigt néu nhu cdc ca thé dé duge ding nhu vat cha dé chon
dong gen. N6i chung 1am uét bing mudi chi ¢6 hiéu qua véi vai ltoai vi
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khuan ma khong hiéu qua véi co thé bac cao. Song xr tri trudc vé6i lithium
chlorid hay lithium acetat thi vin 1am tang su di vao ndm men ctia ADN va
vin dé nay hién nay dugc ding mot cich didu hoa trong su bién nap clia
Saccharomyces cerevisiae.

Hang rao chu yéu cho su di vio ctia ADN la thanh € bio. Cic 1€ bio
dong vat dugc nuoi cdy - thiéu thanh t€ bao, thi ching lay ADN hoan toan
dac biét néu ADN duoc ling can lai trén bé mat (€ bio véi phosphat calcium.

Mot s6 emzym lam thodi hod thanh t¢ bao nim méc hay t€ bao thuc
vat va do dé ¢6 thé thu duoc t¢ bao trin (protoplast) nguyén ven. Protoplast
san sang nhan ADN di vao khi tién hanhvi tiém (hinh 13.1)

Pipel ding _ Fipet vi
gé ’-q 1'9 g frem

- - - EEREEE
Gen chuyén

76 bao ?‘r;‘ng

Hinh 13.1. Tién hanh vi tiémcho t& bao tran.

Té bao dugc gilf trén pipet thly tinh bang cach hut nhe (bén trai hinh). Kim vi tiém dudgc ché
tao bang cach kéo dai 6ng thiy tinh mao dan dang néng chay cho dén khi c6 dau nhon
hoat. Ding may vi thao tac choc kim vao bén trong t& bao (bén phai hinh) cho dén khi dau
kim xuyén vao nhan.

Mot su bien nap khéc dugc kich thich bai ky thuat dac biét nhu la kich
thich xung dién (electroporation). Sau bién nap cdc propolast ¢6 thé phuc hoi
lai thanh t€ bao, phan chia sinh sén cdc co thé bi bich nap dé.

Con ¢6 mot phuong phip khdc nita ctia k¥ thuat bién nap la vi tiém
(microinjection) ding bom tiém (& vi tiém phan tr ADN truc ti€p vao nhan
(€ bao. Qua trinh nay khong cén dung vecto tao dong ma truc tiép ADN hop
nhat vao nhiém sic thé. Qud trinh nay xay ra khi tién hanh trén éch, chuot
Va0 rudi qua.

Nhiing nam gan day ngudi ta ¢6 phuong phip bicn nap doi véi t€ bao
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thuc vat bing siing ban gen vao t& bio. ADN dugc diing dé bao boc cdc hat
vonfram cuc nho goi 13 siéu vi dan. Khi nham bén vao t& bio, cdc siéu vi dan
s& dua ADN vao trong t€ bao (hinh 13.2).

.Ngc;.f nd va -— .
thuée sung

Ban lon

) dan

>C’aﬂc van

Tém ding _"'l X = |

Dia pelrs vy
i | w—— g 18 bae
JFich

Hinh 13.2, Sing ban gen

. ADN dugc boc vd dé trd thanh cac vién dan siéu nhé, ching dude gia tac nhé vién dan 16n
khi ngoi sung phat nd. Bé&n tam dung thi vién dan Idn bi gilt lai trong khoang, con siéu vi dan

t:ep tuc lao tdi md dich trén dia Petri, Ciing ¢6 sing ban gen dlng khi nén thay cho thudc
ng.
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CHUONG XIV

CAC PHUONG PHAP XAC PINH TRINH TU
CUA AXIT NUCLEIC

Hai phuong phdp xdc dinh trinh tu chinh cha axit nucleic [ plurong
phdp hod hoc ciia Maxam va Gilbert (1977) vi plitong phdp enzym hoc ciia
Sanger va cong su (1977). Di rat khic nhau vé nguyén tic, hai phuong phip
nay c¢é mot s6 diém chung: hinh thinh mot tip hop nhiu oligonucleotid cd
chié¢u dai khic nhau, méi oligonucleotid c¢6 xdc sudt hién bdng nhau trong
phan tng. Cic trinh tr nay sau dé duge phan tich dua vio kich thuée bing
phuong phap dién di trén gel polyacrymid ¢6 kha ndng phan tich haj trinh tu
chi cdch nhau moét nucleotid. Két qua duge doc trén ban phéng xa tu ghi
hodc nho mot mdy do tu déng.

I. PHUGNG PHAP MAXAM VA GILBERT

Phuong phap nay dua vio sy thuy gii dic trung phan to ADN cin xdc
dinh trinh tu bang phuong phdp héa hoc.

Bang 14.1. Tém tit phigng phap Maxam - Gilbert xac dinh trinh ty acid nucleic

Buge 1 ADN sdi ddn can xéc dinh dugc danh dau phéng xa 2P & mdt dau 5'.

Budc 2 Tién hanh 5 phan (ing cit:

Catd G, cBl & G+A, c& S C, cAt I T+A, citd A & day la phan (ng G- bién
d6i cac G bdi dimethyl sylfate (me).

Budc 3 Loai cac G da bi bién ddi, va thuy phan lién két dudng phosphat bing
piperidin

Budc 4 Phan tach cac doan trén dién di

Trude hét cdc phan tr ADN duge ddnh diu bing P & mot dau. Sau dé
ching dugc chia thanh nam phén doan: G, A, C, G+A, T+C: méi phin doan
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chiu mot xir Iy hod hoc chuyén biét (nhu dimethylsulfate) ¢é kha nang tuong

tdc v&i cac bazo dac hiéu vi tao diém dit ¢6 chon loc dét vé&i cic bazg dic

hi¢u bi phi bing tic dong hod chat. ta ¢é thé xic lap duge chinh xdc trinh tur
cic bazo doc theo chudi ADN ban diu (hinh 14.1).

P Budc 1
G (G+A) C (T+Cy A Bude 2
p ACACTGAACGTTCATGTCGA. ..
me ,
."‘21'_)
me
a2 /
P
me /1
32[)
me
“P ACACT ¢
“P ACACTGAAC Budc 3
P ACACTGAACGTTCAT
*P ACACTGAACGTTCATGTC
_ Phan tich cdc doan trén dién di Bude 4
d) @
o
e
®
._
e Hang loat cic doan x&p ducc tao ra
o ¢6 do dai khic nhaa mot nucleotit vi
L duge danh dau 0 dau 5°
9 —
]
&

Hinh 14.1. Xac dinh trinh tu ADN bing phudng phap Maxam - Gilbert

[a—
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II. PHUONG PHAP SANGER

Phuong phip nay dia vio su tong hop nhé enzym ADN polymeraza
mach bé sung cho trinh twr ADN mach don cin xdc dinh. Ngoai bon loai
nucleotid thong thutng con sir dung thém ban loai dideoxynucleotid khong
con kha nang hinh thinh cdc ciu nsi phosphodiester va do dé s& lam ngling
qud trinh t6ng hop. ADN polymeraza st dung ¢é thé 12 doan Klenow ctia
ADN polymeraza 1. Taq polymeraza hay Scquenase.

Su tong hop mach méi bat diu tir mot moi bat cap voi mot trinh 1y
chuyeén bi¢t wén phage M13, véi su hien dién cua bon loai nucleotid trong
d6 ¢6 mot loai duge dénh ddu bing déng vi phdng x@ *S. Phin ng téng hop
duge tién hanh rong bén phan doan dideoxynucleotid v&i ham lugng rit
nho. Do hiam lugng thdp nén thinh thodang méi ¢é mot dideoxynucleotid
duge su dung vao phin ting téng hop mot oligonucleotid, lap tic sy 16ng hop
ohigonucleotid d6é dimg lai. Tinh xdc suit (hi trong mdi phin doan
oligonucleotid $& ¢6 mat (it ci cdc ¢ oligonucleotid Ung vé6i 1t ¢a céc
nucleotid ciing loai trén trinh ty ADN. Ciic phan ting tong hop s¢ duge dem
phan tdch trén gel polyacrylamid vi két qua duge doc trén bin phéng xa ty

ghe.

* Cic phuong phap cai bién tir phuong phip cua Sanger

- Xdc dinh trinh w biing médy tu dong: Khong dianh diau bang déng vi
phong xa mi bing hod chit - cdc fluochrom. Mo loai dideoxynucleotid
duge danh diu biing mét fluochrom c¢é mau khic nhau. Sau khi dién di trén

gel polyacrylamide, két qua s& duoc doc qua hé thong mady vi tinh.

- Phuong phép PCR ding trong xdc dinh trinh ty acid nucleic: nguyén
tic cua phuong phip nay dya trén sw phéi hop giia phuung phip PCR va
phuong phdp sir dung cic didcoxynucleotid. Poun ADN cin xic dinh trinh
tw dugc khuech dai bang phuong phip PCR. Sau dé hai mach ciia phin 1r
ADN dugc tdch rdi nhau. Mbi mach duge bit 24ap v mot moi (¢6 the 1 mai
dung cho phan iing PCR hay mot moi nim bén trong doan ADN. Phan dng
16ng hgp xdy ra tuong 1 nhu trong cdc phuong phip enzym hoc st dung
dideoxynucleotid).

* Phuong phap Sanger st dung didcoxynucleotide

Trinh tr ADN cdn xdc dinh vi du [a AATCGATAGGCTTATG thi
trong phan doan ¢6 miit dideoxynucleotid ddC s& ¢6 st tong hop cic
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oligonucleotid sau (hinh 14.2 va 14.3).

AATC
AATCGATGGC
AATCGATAGGCTTGC
(@) 5’“11!"!!1 T T T 11T 3
HOLLL1 5

Poan mdi dude ghep vao
5di khuén mach ddn

Klenow cé polymeraza ADN Ci'é"féﬁg
- hap bdn sao ADN

oo &

—
\/ Doan md;
355 INTP dinh ddy phong xa

[TTTTTTTTTTTTTTTT]

|
| | |
el
Poan médl
ddNTP dink vao lem kéF thic chudT ADN
dde 16hg hop

¢ & [ oot cac dogn xép kéf 1hic bang
dd NTP ¢ ghi déu phéng xa (fron den)

PP P —

e o ee 0
e o O

. o o P

o o @ oo e
» » R e e [

Hinh 14.2. Xac dinh trinh tu ADN bing phuong phap Sanger
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TA
AT
CG

AT
TA

GC B
AT | —

TA
GG

TA
CG
GC

ddTidd(ldde

Hinh 14.3. Phuong phap Sanger sif dung cac dideoxynucleotid

Sau dé, bon phan tng téng hop s& duoc dem phin tich trén gel
polyacrylamid va ket qua duge doc trén ban phong xa tu ghi.

o) day trinh t can xdc dinh duge tao dong trong phage M13. Vi du cho
thay sy hinh thanh 5 vach trén ban dién di trong phan ing c6 thém ddATP;
moi vach tuong ung vér mét doan ADN d3 ket nap mot ddATP thay vi dATP
va do d6 khong tiép tuc kéo dai thém. Ban dién di ducc doc theo chidu miii

tén. Trinh tu doc bén trdi chinh 13 trinh tw bé sung cho trinh ¥ doc duoc 1rén
ban di¢n di.



I. NHONG VAN BE CHUNG CUA CONG NGHE

CHUGONG XV

CONG NGHE BIEU HIEN GEN

L. Cac hé biéu hién gen

Su biéu hién gen li mot van dé phic tap. Hién tai ngudi ta dang su

dung cdc h¢ sau diy dé bicu hién gen:

- Hé vi khuan: E.coli vi B.subtilis.

- Hé ndm men: S.cerevisiue v P.pastisis.

- Hé 1€ bao doag vat.

Cic dac diém cia cdc hé bi¢u hién trén duoc trinh bay trong ban

15.1.

Bang 15.1. Cac dic diém cla hé bidu hién

Hé bidu hién

Phan tlr protein

Cac dic tinh khac

gen bidu hién
G vi khuan D6 1a cac protein khéng | - Khéng qua ky nudc.
E.coli qua nho >80 acid amin, | Khéng qua chda phidu géc lystein va
hoac khdng qua IGn disulfua.
<500 acid in. s s . P g
aaid amin - Phai gan v&i mdt doan peptid khac dé dudc
bén viing va d& nhan biét khi tach chiét.
G vi khuén Protein cd nguén gdc tli | Protein nay tigt ra méi truang.
B.subtilis prokaryote
O ndm men Protein c6 8 prokaryote | - Sinh trudng nhanh.

- An toan cao nén dudc s dung trong céng
nghiép dugc liéu, thue pham,

(318 bao déng
vat

C6é kha nang biéu hién
dudc hét cac protein

Thdi gian dai va nhan déng nudi phic tap
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2. Phan lap gen

- D¢ biéu hién duge mot gen thi truée hét phat tich dong d¢ xdc dinh
duge trinh ty nucleotide.

- 6 hai cdch phan lap gen tix ngan hang gen va wr phuong phdap PCR

(bang 15.2 va 15.3).

Bdng 15.2. Phan lap tu ngan hang gen

Gen & prokaryote

Gen d eukaryote

- Khéng ¢d intron

- G4t ADN béng
enzym han ché tao ra
nhimg doan 3-5Kb
dua vao vectd chon
dong.

- Sau d6 cac dang
plasmid mang doan
ADN mong musn
dugc nhan bigt, tach
chiét va xac dinh dac
diém

- Théng qua ngan hang cADN - do d6 phai tach ARNm bang cot
oligo (dT).

- Roi dliing men sao chép ngugc (reverse transcriptas-RT) va méi
oligo {T) d€ 18ng hap nén phan 1 lal cADN-mARN.

- B6 mARN bing thuy phan kiém.

- T8ng hap chudi kép cADN dudi tac dung cla ADN polymeraza.
- Bua vao vectd d& tao ngan hang cADN.

- Phan 1ap gen mong mudn bng phuang phap:

+ Lai ADN.

+ Phan tich mién dich.

+ Phan 13p dua vao hoat tinh protein.

Badng 15.3. Phan l3p bing phuong phap PGR

Bat dau tir ADN hé gen

|

- Bat du tir ngan hang cADN (qua phidn m3 nguge ARNm).

- Nhan gen qua ba budc: Bién tinh, héi tinh, t3ng hop tao s&
gen hang triéu ban.

- Bugc cac doan gen rai dua vao vectd tach dong.

- Sau 86 dua vao vects bigu hién dé biéu hién gen

3. Plasmid dugc chon lura d€ biéu hién (rong vi khusn ndm men

Plasmid duge chon 1 plasmid ¢6 so lwong 16n vi ¢ kha niing én dinh

tot trong t& bio.

- C6 chaa promots manh.

- C6 viing khdi ddu dich m ciing phai 13 viing khéi dau t6t.

- Chu § nhimg protein c6 glycosyl hod, phosphoryl hod, hay gin véi
lipit thi ching phai bi¢n ddi sau sic sau qud trinh dich ma. Cdc protein nay
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thudng c6 ngudn géc tir eukaryote nén phai biéu hién trong ndm men hodc t&€
bao d6ng vat.
4. Vung khdi dau phién ma (promoto)

C6 nhiing dic diém:

- Phai manh dé c¢é kha ning tao protein ngoai lai 16n hon tir 10-30%
protein tong s& cha t&€ bio.

- Chi hoat dong phién ma gen khi khong ¢6 cdm tng & mic do nho t6i
da.

- Puoc ¢dm ung theo cdch don gian, nhung hiéu qua 16n (nhu nhiét do,
chat thudng str dung).
5. Viang két thic phién ma (terminato)

- Giam toc d6 phién ma.

- Dung khong dac hiéu.

II. CONG NGHE BIEU HIEN GEN TRONG E.COLI

Chung ta bi€t ring dé biéu hién gen cdn phai tién hanh bai nhing tin
hiéu - ma vat cha thira nhan. Nhitng tin hiéu d6 c6 thé gém ba di€m guan
trong nhat.

- Promoto:

La diém & dé su phién mi cta gen duge bit ddu. Trong E.coli promotd
thi duge nhin dién bdi yéu t6 sigma, mot thanh phan cua enzym polymeraza
ARN phién ma.

- Terminato:

L diém két thiic su phién ma cha gen, tin hiéu két thic thudng la doan
ngin ADN mi doan dé c6 base két doi véi chinh né dé hinh thanh cdu tric
vong cudng 4.

- Vi tri lién két ribosom:

Mot doan nucleotid ngin dugc thita nhan bdi ribosom nhu cdi digm ¢
dé nd cé 1hé budc vao phan tir mARN. Codon md diu ctia khung doc thi
luon ludn & vi tri nay.
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Ly do tai sao nhitng gen cla co thé bac cao lai khong 1am viéc duge
trong t€ bdo vi khudn vi nhiing tin hiéu néi trén thi khéc nhau trong cg thé
khdc nhau. Vi du cdc gen E.coli thi dugc dat trude bdi hai doan tich nhau.
TTGACA va TATAAT, ching phéi hop dé cung cdp tin hieu md div cho sut
sao chép. Trong t&€ bao déng vt promotd cling gom hai doan tich nhau,
nhung cdi d6 khong gidng cdt ma polymeraza ARN cla £.coli ¢6 kha nang
dé nhan dién nhig doan promoto dong vat.

Nhiing tin hi¢u tan ciing va nhitng vi tef lién két ribosom thi cling khic
nhau trong vi khudn va déng vat. Nhitng gen dong vat duge chon dong thi
khong biéu hién trong E.coli hoin toan mot cach don giin boi vi cdc enzym
trong vi khudn thi khong nhan dién nhitg doan didu hod cla cdc gen dong
vat. '

1. Cac vecto

Muon cdc gen ngoai lai cita dong vat, thuc vat duge biéu hién trong
E.coli thi nhiing gen d6 phai dugc gai vao trong mot vecto dudi st Kiém soit
clta cdc tin hiéu cia E.coli. Vecto dé goi 1a vecto biéu hién.

- Mot vecto bicu hién don gian nhat 1a cung ¢ap chi mét promoto,

- Promoto manh 12 promoto ¢6 téc do cao clia phién m3 va trén co sd
d6 san pham dich mi ciing tao ra nhiéu. Con promotd yéu thi tao ra rat it san
phdm dich mi trong t€ bo.

- C6 nhiing yéu t6 diéu hoa promoto ma trong E.coli 1a chit cdm tng
va chdt e ché do nhiing gen twong ing sinh ra.

Nhi€u promotoy duge ding trong cdc vecto biéu hién & E.coli nhu

promoto lac; promoto trp, promotd tac véi nhimg chat gay cim tng nhu
IPTG. P-indolylacetic acid; IPTG tuong tng.

2. Vecto cassette cung cip tit ca nhitng tin hiéu bicu hi¢n

Trong nhitng nam vira qua, nhiéu vecto biéu hien di dugc phdt trién.
Nhimng cdi d6 cung cdp tat ca nhimg tin hi¢u cdn cho sy biéu hién cia gen
{promoto, terminata, vi tri lién két ribosom) trong mot dang goi la bang
cassette. S4 di goi nhu vay vi gen méi chi viec gii vio.

Vi tri cit han ch¢ duy nhat trong giita mot cum nhimg tin hiéu biéu
hién.
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3. Cic van dé can chii ¥ trong viée san xudt cic protein tai t6 hop ¢
E.coli

Khi sdn xvat mot lugng 16n protein tdi t8 hop. ¢é mot sé vin dé cin
fuu ¥ O cidc giai doan.

3.1. O e phién ma

Gen ngoai lai ¢ thé chita nhimg doan nhu 1A nhiing dau hi¢u két thic
trong E.coli. Nhitng doan dé s& 1a vo hal trong &€ bao dong vat hoic thue vit,
nhung trong vi khuan thi [d mot su két thic sém va mat biéu hién gen.

3.2. O giita phién md va dich ma

Néu nhu gen ngoai lai chita cdc intron thi chdng can phai duge tich ra
truée khi gen d6 duge chon dong va nhan 1én trong K.coli. Vi khuin thi
Khong du kha nang dé chit cdc intron, vi dé i ¢d mét van dé trv khi cADN
dugc tao ra tr mARN,

3.3. O mitc dich ma

Viéc stir dung codon cé thé ciing 1a van dé. Mac du hiu hét cdc co the
déu dung chung mot mi di tuyén ma ¢ diy ¢é khuynh hudng 1a nhiing
codon riéng ¢, Nhung véi glicin duge md hod bot hang loat codon nhu
GGA. GGG, GGU va GGC vi & tai mot co thé ndo dé chi dung cé GGA va
GGC - ma nhitng ma nay da bi khu di cing phan ta tARN dé.

34.0 hdu dich md
C6 thé san pham bi thodi hod nhanh vi trdn trui dé bi enzym thuy phan

hoic qud trinh ché bién khéng chinh xdc bdi trong vi khuén thiéu hién tugng
glicosyl hoa.

3.5. 0 mitc dg té bao

Su biéu hién cha gen duogc chon dong va nhén 1én nhanh ¢ thé ¢6 hai
doi véi 1€ bao chit vi sur tiéu hao ning luong qud nhiéu.

Bai vay phan t protein 14i 16 hop ¢6 duge sin xudt ra mot lugng ¢d ¥
nghia hay khong trong E.cofi thi phu thude vao rat nhiéu gen riéng e duge
lien quan dé. Vi mat vai gen he théng da lam viée t6t, con mot 6 khdc, van
dé rat kho khic phuc.
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IIL. CONG NGHE BIEU HIEN GEN TRONG NAM MEN

San pham ctia biéu hién gen tdi 16 hop trong E.coli thi nim trong noi
bdo, muén thu sdn phim d6 phai phd v3 1& bao. Song ddi v6i nam men thi
san phiam d6 duoc tiét ra moi trudng.

1. O nam men ¢6 cic loai promoto sau day duoc ding dé biéu hién
cic gen la;

- Promoto glycolytic (khoi dong cdc gen md hod, cic cnzym
glycolytic).

- Promoto glactose (khdi dong cdc gen md hod cde chat tham gia qud
trinh trao déi glactose).

- Promoto phosphat - khai dong gen phosphataza acid.

- Promoto CUPI v.v...

2. Mot s0 tecminato cia ndm men nha:

TRPI, GAP, FNP, gen D v.v... di duoc st dung dé bicu hién gen la.

3. Ngoai ra & nam men con ot loat cde véu to khac anh hudng dén
sy bi¢u hién clia gen bign nap dé [a diém khdi ddu phién ma (IR) tin hi¢u bd
sung duoi poly A, cdu tric lam bén viing ARN, yéu 6 khoi diu qud trinh
dich md, yéu t6 kéo dai qud trinh dich md, déng géi chudi polypeptid, qud
trinh hau dich, dé bén cua protein noi bio, qui trinh glycosyl hod va van
chuyén protein dé ra ngoai bio....
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CHUONG XV!I

KHAI QUAT VE UNG DUNG CUA CONG NGHE GEN

I. KHAI QUAT VE UNG DUNG CUA CONG NGHE GEN

Cong nghe¢ gen cho phép cdc nha sinh hoc ldy gen tir t¢ bio ndy va
ghép vao mot & bao khdc. Khi duge ghép vao mét t€ bdo méi, gen ¢d thé
bi€h déi chitc nang cha t& bao d6, d€ ¢6 loi cho con ngudi, Vit nuoi va cay
trong.

1. Hi¢n nay cong nghé gen di mang nhiéu hy vong lam gia tang san

lugng nong nghiép, khién mita mang boi thu bing cach chuyén gen cho cay
" tréng va VAt nuoi tao ra giong mdi cho ning suit cao, tao luong thuc, thuc
phiam ¢6 pham chat t6t, tao giong mdi chong chiu véi khi hiu khédc nghiét,
khoé han, lanh hay chua man vi tao ra gidng khing dugc nhiéu vi chéng
duge nhiéu bénh tat do vi sinh vit ¢6 hai gay ra.

2. Cong ngh¢ gen ciing dang duoc nghién ciu d€ phat trién khoa hoc
mady tinh: bing cdch sir dung trinh t¢ ADN dé thay thé cho con bo bdn dan,
nhim vugt qua nhiing han ché ciia may tinh dién ti hién nay.

3. Cang ngh¢ gen cling dang gitip cho vin dé nghién citu ngudn goc su
song va da dang sinh hoc. gitp cho tim hiéu co ché song trong d6 ¢6 diéu
hoa hoat dong, biét hod, tang sinh t€ biao dan dén ung thu v.v... ngay cang
siang 16 hon.

4. Cong nghé gen gidp phdt trién cong nghiép san xuit cdc acid amin,
cic vitamin. cdc khdng sinh, céc sic 16, cdc thuée (rir sau, cdc protein don
bao va cdc enzym.

5. Cong nghé¢ gen trong gidi quyét van dé ¢ nhiém moi trudng nhur
chuyen gen phan huy cellulose vao cdc vi khuan chiu nhiét hay tao tap doin
vi khuan phan huy chat thii cong nghiép biphenyl polychiorid.

6. Dic biét cong nghé gen duge dng dung rd nhat vi sém nhit 13 trong
dic¢u tr{ gen va chidn doédn gen ciéc bénh trong v hoc.
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Du6i day cining 161 tap trung néi vé mét s& thanh tuu dat duoge ctta hai
van d€ nay trong nhitng nim gin day.

IL DIEU TRI GEN

1. Mo dau

Nhiing thanh tyu ctia Temin, Baltimore 1975 véi st phdt hi¢n ra enzym
phién mi ngugc dong (reverse transcriptase) nguoi ta thdy ¢6 thé dung né dé
tong hop gen nhan tao nhat 1 di tir mARN 1én ADN.

R6i 1979 thanh tuu clia Aber, Nathan vi Smith vé enzym thuy phan
han ché¢ acid nucleic (restrictase), ngudt ta ¢é the ding né cit gen va gai gen
mdi vio d¢ tao ra giéng maéi c6 nang suat cao — va ciing tir dé ngudi ta luon
luon nghi 16i ligu c6 thé stra chira gen, thay th¢ gen bénh bing gen [anh va
tao ra mot nganh phau thuat phan tir - trong didu trj cia y hoc.

Dicu tri gen trén ngudi chinh thic phai ké tir thing 3/1991, bic si
Stephen Roscnberg & Vien ung thu quoc gla Betherda, My di thir nghiém
tren mot phu nir bi ung thu da cdch tri licu bang gen diu tién.

éllg trich 1y tir mau bénh nhan loai tymphocyt T réi dua vio dé yéu
to tiéu huy khéi u (tumour necrosis factor TNF) v hoin trd lai ngudi bénh.
Nhing 1€ bio T bien déi ndy da sin xual ra NTE. Két qua khéi u di thodi
hod nhung vin chua di dé lanh bénh.

Thao tic nay dinh ddu budc khoi diu cha mot giai doan y hoc mang
nhicu hy vong, dé 14 giai doan diéu tri gen cho cdc bénh.
2. Cac bién phdp gen trong chira bénh cho ngudi

Tuy diu tri gen mdi ra doi, nhung dén nay dia hinh thanh mot sa
hudng v¢ liéu phdp gen trong chila bénh cho nguti nhu sau:

2.1. Li¢u phdp antisense, antigene.

2.2. Bua mot gen méi vio bi dép cho gen hong héc. _

2.3. Pua mét gen mdi viio sin xudt ra chit cin thiét dé tieu huy (& bio
bénh.

2.4. Cily gen vio cde vi khudn, nam men. .. dé sin xudt cic duoc pham
mdi quy, hiém sir dung trong diéu tri cdc bénh (bon loai licu phdp trén xem
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cudn Cong nghé gen va cong nghé sinh hoc Umg dung trong y dugc hoc hién
dai do GS.TS Ddi Duy Ban va PTS. L& Thi Cam Van chu tri. Nha xuat bdn y

hoc, 1994).

Bang 16.1. Cac bénh co kha nang diéu tri gen bing ky thuit antisense, antigene

Phan loai bénh

Trén cac bénh cu thé

Cac bénh do virus

1. Adeno VII’US

4. Herpes Zoster

5. Cytimegalovirus (CMV)

6. Epstein — Barr virus (EBV}

7. Human paplrlloma virus (HPV)

...................................

B.Human T cell lymphotropio virus — 1 (HTLV- 1)

9, Human — imunodeficiency virus (HIV)

10. Influense A

. Influenzse B

. Farain fluense

. Hepatitis A

. Hepatitis B

. Lymphoma

. Leukemia

. Melanoma

. Osteosarcoma

. Carcinomas colen

. Prostate carcinoma

. Kidney carcinoma

. Bladder carcinoma

. Breast carcinoma

. Psoriasis

. Drug resistance

186




2.5. Téi t6 hop gen trong tao vaccin the hé méi, vaccin phan tir -
vaccin ADN (xem cuén Cong nghé gen san xudt vaccin the h¢ mdi cua
GS.TS Ddi Duy Ban nam 1994).

2.6. Su dung cong ngh¢ gen trong cay ghép cdc co quan dé thay the
nhitng c¢o quan bénh.

2.7. Thay phau thuat bang liéu phép gen.

Céc liéu phdp trén s& duge trinh bay chi ti€t hon dudi day.
2.1. Liéu phdp antisense, antigene

Diéu tri antisense 13 diéu tri nguge hudng con diéu tri antigene 1a didu
tri chéng lai gen béng cdch mot chudi oligonucleotid tréi bugc ca chudi kép
ADN. Thyc chat cua cdc diéu tri ndy 12 lai tao b sung vio phan tir ADN hay
ARN lam cho cic gen d6 khong hoat dong duoc nixa.

Phuong phép diéu tri gen ndy rat hita hen vi dac hiéu va rat ¢6 (ng
dung trong di€u tri cdc bénh do virus, trong ung thur va trong cdc bénh di
truyén. '

2.2. Liéu phdp dua mét gen méi vao b ddp cho gen hong

Th¢ gidi trong nhig nam qua di ¢6 mot s6 ket qua trong diéu tif gen
MOt 36 benh kieu ndy. Duéi day c6 thé ké ra mot s6 thi du dién hinh.

- Ken Culver & Betherda (M) di bdo cdo chicn luge diéu tri gen cha
benh thi€u enzym adenosin deaminasc (ADA). Thi€u enzym ndy thi chat
doc tich t lai giét & bao lymphocyte T va B. Tré chét ngay nim dau do suy
giam mién dich phéi hop nang. Téc gid dd nghién ciiu benh bing cdch tich
t¢ bao lymphocyt T cila bénh nhan dua ra ngodi réi giy nhiém bing
retrovirus ¢ mang gen ADA, sau dg truyén lai & bao T d6 vio mdu bénh
nhan. Két qud hai truong hop da dugce xi 1y kiéu nay thdy hiéu gid khing thé
dugce cai thién 16 va cdc bénh nhéan da phat trién hach lympho.

- Charles Coutelic & Luan Pon ( Anh) di didu tri gen d&i véi bénh
X0 nang (cytic fibrosi3) gy réi loan van chuyén ion clo (CI) & phoi.
Nguyén nhan do thi€u y&u t& diéu hoa din CI qua mang xo nang. Tic gia
da dung adenovirus |am vector din gen sinh yéu t0 diéu hoa dé dé dua
vao co thé cii thién tinh trang néi trén.

- Marianne Grassman & Michigan ( M§) di mé ta st dicu tri gen doi
v6i bénh tang cholesterol di truyén.
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Bang 16.2. So sanh cac chire phin da dudge biét cla cac cytokin v&i cac hidu qua cla
ching khi dugc bigu hidn bdi virus dude tai té hop

Cac chic phan chi yéu
da dugc biét

Hidu qua mién dich khi dugc biéu
hién ra trong virus dau tai té hop

STT Cac
cytokin
1 IL-1y
IL-143
IL-2
4 IL-3
b5 IL-4
6 IL-5
7 IL-6
8 IL-7
9 IL-10
10 | TN-=
11 | TNF-
12 | TGF-)

Lam hoat hoa cacté bao T

Lam hoat hoacactébao T

Yé&u té 16n cha T lam hoat hoa cac
i@ bao B, cac momocyt va cac té
bao giét t nhién

Yé&u 18 sinh trudng va biét hoa té
baoc mau

Lam diéu hoa tra 1di khang thé,
dac biét IgE

Lam diéu hoa san xudt IgA

Bugc bao gdm trong su chin clia
té& bao B t&i nhitng t& bao bai tiét
khang thé dac biét IgG!

Chét hoat hoa sém té bao B

Lam diéu hoa mién dich trung gian
i€ bao

Hoat déng chdng virus invitro,
hoat ddng t€ bao T dbc

Lam diéu hoa phltc hdp cac phan
tlf hoa hap td chic (MIIC) trén cac
t& bao trinh dién khang nguyén

Uc ché cac chite phan cla té bao
T va B in vitro [am hoat hoa tri nhg
cua T

Lam tang su trd 18 khang thé tri nhd

Lam yéu sur 18n ¢la virus 1am kich

. |thich cac t& bao giét tu nhién san

xudt ra IFNy
Tao mau trong cac hoat dong vat bi
chiéu xa

Lam tang tinh chat bénh Iy cla virus

Lam kich thich su tra 10i IgA dac higu
khang nguyén

Lam kich thich sif tra 131 1gGl dac
hiéu khang nguyén phuc hdi b8 sung
clacactébaogiupdd T

Han ché& su 1dn 1&n cla virus tai t8
hap, cho phép chudt thigu té bao T
chéng nhiém khuan

Han ché sy 16n [&n cla virus tai té
hdp cho phép chudt khuyét té bac T
van chdng dugc nhiém khuin

Ngudi ta thidy thi€éu gen ma hod receptor cua LDL ( Low
densitylipoprotein) van chuyén cholesterol vao gan dé chuyén hod, nén
cholesterol it lai trong mau gay vira xo dong mach — nhit Id dong mach vanh
tim dé bi tic mach - gdy nén bénh nhoi mau co tim. D6 [a bénh nguy hiém.
Tdc gid di sl dung retrovirus mang gen receptor cua LDL dua vio (€ bio
gan ngudi — va thdy rang 23% cholesterol da giam dugc trong midu bénh

nhan.
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2.3. Dua mot gen méi vio sdn xudt ra cdc chat can thiét dé tiéu huy té
bao bi bénh

b4 Ia truong hop licu phép gen bing cdc cytokin tdi 8 hop thutng
dugc dp dung trong diéu tri ung thu.

Cic gen cytokin nhur gen IL2 ( interlcukin -2) IL-4, TNF ( tumour
necrosis factor) vov... dua vao virus dau, roi gay nhiém cho lymphocyt T
tach ra tlir mdu cdc bénh nhan ung thur,

Sau d6 lai dua céc & bao T da duge chuyén gen néi trén vio trong co
thé nguti bénh. Cic ¢ bao d6 tiét ra cic cytokin di¢t t€ bdo ung thw. Pay
con goi 1a vacxin t€ bo séng.

2.4. Chuyén gen vio cdc vi khudn, ndm men... dé sin xudt cde dupe
s ” o .- - 1\
pham quy hiém diéu tri bénh

Ngay nay nhd phdt trién cong nghé gen, ngudi ta dii 1im cho cic vi
sinh Vit ~ chd yéu E.coli vi ndm men Saccharomyces cerevisue — tao ra
nhiing hormon, protein, khing sinh. ..

Vi ¢dc chic ning tao ra nhiing san phdm nay khong quen thude vél
ching nén trude d6 cdc vi sinh vat phai duge ciy gen mang thong tin ¢én
thi€l dé sin sinh ra nhiing chat mong muén bing phuong phip tdi t8 hop
gen.

Sau dé ching duge nuéi ciy va sinh séi nay n6 nhanh hon trong
nhing binh ién men: 5 lit, 10 lit hoac thim chi 100 Ift, 500 lit vi réi
ngudi ta tdch chidt duge cdc san phim d6 tir vi sinh vat hodc tir moi
trudng cay ching dé¢ 1am thusc men.

Hién nay c¢6 hang chuc cong ty Genentech ra doi va canh tranh nhau
dé san xuat va thuong mai hod cdc san phdm néi trén. Ho thu vé mot loi
nhudn kéch xU k€ hang ty dola cho méi hing trong vai nam lai day.

Vi du déi véi hormon somatotostatin — ké tir thing 11/1977 tai phong
thi nghiém Genetech & Francisco, giong vi khuan duge mang gen sin xuat
hormon dé bing cong nghé gen ddu tién ra doi. Ching san sinh ra
somatostatin dé chita bénh tuyén yén chii can 100g vi khuén bién déi gen da
(20 ra Smg hormon mgt cich nhanh chdéng ma trude ddy da phat ding dén
100 tidn néo ciru dé chiét xuit hormon dé.

DPaéi v6i insulin, sau dé mot nam ciing hing Genentech di san xudt
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thanh cong bing con dudng tdi t6 hop gen vao vi khudn E.coli ma trude day
cling phai tach chiét tir hang tram, ngan tan tuy bo, lon méi duge vai gam
dén chuc gam. Ddy 12 thi teudng to 16n vi c6 tdi 5 tridu ngudi bi bénh ticu
dudng trén the gisi phai dung dén insulin hang ngay cho dén sudt doi.

Péi véi mot loat nhitng chat khdc nhur:

Somatotropin, interpheron, protein dong mau yéu 16 XIII, protein CD4,
albumin huyét thanh v.v... cling déu dugc cic cong ty canh tranh san xudt
theo con dudng téi 16 hop gen. Bang 16.3 dui day néu vi du dién hinh bing
cic vi sinh vat cac hang trong san xuat aibumin huyét thanh bang cong ngh¢
noi trén.

Bing 16.3. Cac sinh vat duge ding dd san xuat albumin huyét thanh ngudi
bing con dudng tai t& hdp gen

Cac sinh vit _ Cac céng ty { cac hdng ) tign hanh san xuit

1. E.coli Genetech, South San Francisco, CA, USA
Upjohn, Kalamazoo, Mi, USA
Genetica, Rhone Poulenc. Paris, France

2. Bacilius subtitis Genex, Gaithersberg, MD, USA
3. Sacharomyces Gentech. South San Francisco, CA, USA, Delta, Nottingham,
cerevisise UK Rhone Poulenc, Paris, France

Green Croos corp, Osaka, Japan, Tonen, Tokyo, Japan
SkADNigen/vepex Biotechnika, Stockholm, Sweden

4. Schizosaccharo Delta, Notingham, UK
5. Pichia Pastoris Philipps, Mahwah, NJ.USA
Green Cross corp, Osaka, Japan
6. Hanseula Delta. Notingham, UK Rhone, Poulenc. Paris, France Gist,
Rolymorpha Brocades, Delft, The NetherlADNs

Kluyveromyxes

Lactis Aspergillus niger

7. Aspergilfus nidulans Delta, Notinghamn. UK

8. Notingham Delta, UK

9. Nerospora crassa | Tonen, Tokyo, Japan

10. Sclanum tuberosum | Megen inteARNticnal NV. Leiden The
(Potato) NetherlADNs
11. Sus scrota (pig) DNX, Princeton. N.J. USA
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2.5. Tdi t6 hop gen trong tao vaccin thé hé moi vaccin phan tit va vaccin
ADN

Hién nay phong vit chéng mot 6 bénh do virus, do vi khudn va ci
bénh ung thur thanh cong nhd vao viec sdn xudt vaccin t4i (6 hop gen.

- Mot s6 khing nguyen virus dé duge sian xuat (i ndm men nhu khing
nguyén bé mat clta virus viem gan B (HBsAg) trong phong va chéng bénh
viem gan B nguy hiém cho ngudi; Khing nguyén Glycoprotein ctia virus
HSV-1, khing nguyén hemagglutinin (HA) cia virus cim, khing nguyén T
ctia virus polioma, khang nguyén gag cta virus HTLV-II] v.v. ..

- Mot s6 vaccin phan tl khdc ciing duge san xuat trong E.Coli, hoic
trong virus dau tai t6 hgp nhu vaccin sét rét, vaccin dai, vaccin HIV ...

- Géan day mét huéng vaccin méi dugc ra doi d6 1a vaccin ADN. Nhy
k¥ thuat sinh hoc phan tir phat trién, ket bop vdi vige hi€u tudng tan hon vé
bénh tat va hé mién dich — ma cdc nha nghién citu da dua ra thir nghiem loai
vacein nay. Cdc thir nghiém lam sang dau tién ¢ ngudi mdi bit ddu tir nam
1955, vé nguyén téc, vaccin ndy ra doi c6 thé hau hét chong lai bit ky mat
bénh nao.

Ching ta biét rang, hién nay nhiéu loai vaccin chi 6 tic dung kich
thich hé mién dich dich thé, nghia 1a chéng bénh dua trén hang rio khing
thé luu hinh trong m4u va bach huyet. Cic khing thé ndy troi ndi trong dong
mau cho téi khi gap mét protein la vira van thi chiing két hap va [am mat tac
dung gay bénh ctia khang nguyén. Nhung trong qud trinh d6, 6 lic phai
theo dudi ruot bit protein la ngoai xam, nén céc dai thuc bao tham gla cdc té
bao nay bdo cho hé mién dich lymphocyt B va T phéi hop tuo ra khdng thé
nhanh hon thong qua tri nhé nhan biét protein la truée diy. Chinh vaccin dua
cho h¢ mién dich tri nhé nhu vay. The nhung khi viio dugc trong t& bio chi,
tic nhan gay bénh thodt duge khoi s chi y clia khing thé. Trong trudng hgp
nay phai huy déng dén hé mién dich t& bio va hé nay tiéu diét toan bo ca ¢
bao nhi¢m b¢nh dé ngan chdn bénh lan réng. Song ¢6 mot s6 tic nhan gdy
bénh tinh quii hon, luén luon thay déi hinh dang bé mat lam khé khan trong
vi¢c nhan dang dé tin cong. K& d¢, du di duoc 1am yé&u, vaccin phai hat su
“s6ng” méi ngin chan lay bénh ding nghia, nhung nhu thé thi hiém hoa s&
gia tang. Vacein ADN khong dem lai hiém hoa nhu viy. Li do 1a chiing tdc
dong bing cdch Fam cho cdc t& bao 120 ra nhiing protein la ma khéng ¢6 tic
nhin gay bénh bén canh.
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- Tién s Marget Liu ( M§) da tao ra duge vaccin ADN déu tién - d6 ta
bin sao phan t{r ctia gen bén trong goi 1a nucleoprotein. Tidc gia dua gen nay
vo plasmid va dua vio vi khudn. Dung vi khudn sinh s6i niy nd mot fuong
I6n cédc plasmid mang gen virus cim ndy trong mot thdi gian ngan. Sau khi
thu hoach dugc cédc plasmid dé nhém tic gia dua chiing vio co thé chudt va
ho vo cung phan khai vi dd khdm pha ra duge chudt ¢é ddp 1ing mién dich
manh d6i véi bénh cim.

Két qua nay vugt xa hy vong mong doi cua nhém nghién ctu. May
con chudt clia ho da that s mién dich ddi v6i ¢d hai loai cim: mot loal ¢d tl
nam 1934 va loai kia ¢é niim 1968. Cic virus ctiim thudng xuyén doi 19p do
khodc ngoai lim cho hé mién dich khé nhin dién. Nhung phian
nucleoprtein tir vaccin ADN, nhd chic nang gioi phin xét da ton tai tuong
duong hon 60 nam qua va du sttc nhin ra va 1an cong virus cam.

Hién nay nhiéu nhém nghién citu khdc bit chude vaccin ADN chéng
cim - di bit ddu ché€ tao vaccin ADN khdc — nhu vaccin ADN chéng lao,
vaccin ADN chéng viém gan B, vaccin ADN chéng ung thu.

- Dau thiang 8/1996 tap chi Nature medicine ( Anh) dang tudng trinh
hai nhém nghién citu ché tgo ra vaccin ADN Iy tir vi khudn lzo. Khi ho tiém
vacein ndy cho chudt nhit, con chudt di tao duoe mién dich d6i vé6i lao. Bic
st Douglas B.Lowrie, nha nghién citu va phét trién loai vaccin méi ndy tai
Vién Y hoc quéc gia Anh néi ring nhifng két qua vira khdm phd s& giip cic
nha khoa hoc san xudt mot vaccin cho ngusi chong lao hiu hiéu hon BCG.
Vaccin BCG — diing tiém cho ngudi trén co s& vi khuidn séng 1am y€u doc
luc. Ngudi ta hy vong c6 thé s& tao nén sic khdng bénh, nhung thit ra dén
nay hiéu qua cia né khéng chiic chin. Trude diy nhiéu vién chiic y t& cong
dong tin rang, gitra thap nién 80 lao khong cdn 14 méi de doa téi sic khoé
con ngudi. Th¢ nhing thap nién vita qua su wd lai cha lso 1a ding so, boi
nhiéu trudng hgp lao ¢é lién quan dén di gia tang cuita bénh AIDS trén toan
cau, '

- Mac di méi lién quan gilta vi khudn Tuberculosis mycobacteriim va
lao 12 mot trong nhiing vin d¢ duge kham phd sém nhit, nhung dén nay
chiing ta bi€t wong doi {1 vé bénh nay. Mot s6 foai lao khing thuéc khién
cdc bic sT vat va khi diéu tri lao cho nhi¢u bénh nhan. Theo WHO, 70%
bénh nhan lao khang thudc sé chét trong vong bon thdng vl 6 chiic nay bio
dong chinh phi cdc nudc cdn ¢6 chuong trinh chéng lao rong 16n, néu
khong, 30 triéu ngudi nita s& chét trong 10 nam t6i va 90 triéu s&€ bi nhiém
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lao. Tai M¥ ¢6 hon 15 triéu ngudi méc lao ngam.

Loai vaccin BCG hién nay ciing ¢6 khi khong tao duge mién dich
chdng lao. Vi vay khi thdy vaccin ADN chong lao hitu hiéu ra déi tien si Lee
Reichman — Gidm déc Trung tam lao quéc gia thude trudng y New Jersey tai
Newark phét biéu: “ Tési rat vui khi thiy loai vaccin méi ra doi” va
Elisercarz, gido su mién dich hoc, Trudng dai hoc California nhin manh:
vacein tr gen d€ san xuat hon cdc vaccin chia vi khudn con song — va rit hi
vong vaccin chéng lao loai nay sé ré hon, dé bao quan, dé van chuyén va cho
mdc bao v¢ chac chin hon — s& ngan chan duoc bénh lao lay lan rong.

- D6i véi vaccin ADN chéng bénh viem gan B, cling di dugc mot sg
tdc gid thao ra. Heather David va cong su & truong dai hoc Ottawa dang tién
hanh san xudt vaccein loai nay. Khong giong nhu bénh cim, bénh viem gan B
1r lau da ¢6 the nglia bang dong vaccin kich thich cac khing thé. Nhung vige
ching ngira th dai dong, phifc tap, ngudi nhin can phai duge tiém ba lan
trong sau thang. O nhiéu noi, viem gan virus B lan tran thanh dich rong 1dn,
viéc tiém chimg phién phitc nhu trén 16 ra khong cé ich. Tién st David hy
vong vaccin ADN chéng viem gan B niy s& dem dén cho co thé SU mién
dich tot va lau dai, déng thoi cling hi vong ca chiia tri cho ngudi di mic
bénh nita.

- D61 véi vaccin ADN chéng ung thu di ra d&i cich day 5 dén 6 nam
khi cdc nha khoa hoc nhén ra ring ¢6 thé thuyét phuc hé théng mién dich
cua co the phd huy cic t€ bio ung thu. Néu diéu nay xay ra, hé théng mién
dich ¢6 thé chi tan cong t€ bao ung thu nhu nhitng phén t& ngoai lai. Céc t&
bao ung thu ¢4 16p protein duy nhit & trén bé mat cua ching va chinh nhitng
protein nly dugc sir dung dé khoi day stic dé khéng ciia he thong mién dich.

Nhém nghién ctiu & Sauthampton va Cambridge sin xudt vaccin ndy
béng cach 14y chudi ADN 13 mat mi clia mot loat protein trén 1¢ bao ung thu
va tdi t6 hop gen vao plasmid tao ra vector chuyén gen. Khi tiem vector vio
0 bap bénh nhan, thi b phan ché tao protein cha t€ bao co s& bit diu san
Xudt ra loai protein ung thu.

Su xudt hien dot ngot clia hang triéu phan tir protein ung thu s& kich
thich he thong mi¢n dich san xudt hang ty khang thé chong lai ching. Cic
nha khoa hoc rat hy vong trén co s& nay cdc khing the ciing s& tdn cong cdc
protein bim trén bé mat cha t€ biao ung thu va vi vily diét ung thu & bénh
nhan.
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2.6. Su dung cong nghé gen trong cdy ghép cdc co quan

Hang nam trén thé gidi ¢é hang van bénh nhan cho duge ghép cdc co
quan noi tang nhu tim, phéi, than, gidc mac v.v... Tuy cac nudc tién tiéh déu
¢O ngin hang cic cg quan dé — do nhitng ngudi ty nguyén hién dang. Song
$O cung buo giG cling thap hon s6 cau gip hang chuc lan. Do d6 bon maphia
dua viio con st d6 buon béan tré em dé 1dy phi tang, hoac danh cip nhiing
phil lang cta cdc bénh nhan méi chét dem ban ki¢m nhitng khoan tién 16n.

bé g6p phan gidi quyet nan khan hiém cdc phi tang ghép d6 — cdc nha
khoa hoc di nghién cdu viéc ghép cic ndi tang thd vat vao cho nguoi va da
budc dau ¢6 hy vong.

Céch diay 90 nam vé tru6c mot nha phin thuat ngudi Phdp da ghép
than lgn cho bénh nhin, nhung bi thii loai va bénh nhan khong séng dugc.
Nam 1910 nguti ta di thay than khi cho mét bénh nhan khic nhung ngusi
nay cling chi song duge ¢d 30 gid. Nhiing nam gin day, nguoi ta van thuc
hién cic ca ghép noi tang thi vat cho ngudi, nhung khé kéo dii cude séng.

Vé mat [¥ thuyét cé thé bu dip su thi€u co quan ngudi bing ciy
ghép ¢o quan lodi vat. Song khé khan 12 & ché co thé ngudi bénh khéng
chip nhin bo phin dugc ghép ngay ca khi ding noi tang cta ngudi deé
ghép cho nhau. Hé thdng mién dich cua ngudi nhin rit nhay cam véi vit
la vi bing moi cdch tdn cong dé thai loai co quan duge ghép. Vi viy cic
bac si mdi khi ghép cdc co quan cha nguoi — ngay ca ngudi c¢in huyét —
anh em ciing phili dung thuéc Gc ché mién dich. Diing ndi tang thi vat dé
ghép cho ngudi con nguy hieém hon. Dé khic phuc tinh trang khé khian
nay ngudi ta d3 dinh lira h¢ mién dich. Cic nhi nghién ciu di nghi dén
viéc tao ra giéng vit dugc cdy gen ngudi dd 1a lan va chudt.

David White — gido su mién dich hoc va Hohn Wallword chuyén gia
ohép tim & bénh vién Boston (M¥) da thanh lip tai Boston mét trung tam
mang tén “ Imutran” nhim muc dich c¢dy gen ngudi vio phoi lon dé cho ra
doi loat lgn ¢d noi tang chdp thudn protein nguoi, vi nhiing con lon ndy s&
duge nudi va hodn thién viéc lai tao chiing dé noi tang chiing ¢é thé ghép
duge cho nguol.

M@t thanh cong ddu tién 1a ghép tim. Mot ca ghép ti€n hanh diu tién
trén the gidi thinh cong la do gido su Chris BaARNrd thuc hién ghép tim lon
sang ngudi. Cho dén nay sau mot nam theo ddi, qua tim lgn niim trong nguc
nguoi van lam viée 81, khong ¢d su dao thai. Hién nay cdc bic hoc My ¢b

194



trong tay 500 con lgn gidng dé gl dén cac trung tim cd nhu cau ghép.

Nhu vay viéc ghép gen vao phu tang cic dong vat d€ ghép co quan cho
nguoi la thang loi trong tam tay, nhumg lic dy nhitng nguot yéu nhau liéu 6
dam chdp nhén séng véi nhau bing qua tim lgn trong nguoi khong?

2.7. Thay phau thudt bing liéu phdp gen

Nhv trén chiing ta da biét, lieu phap gen ngay cang vimng vang budc
vao nen y hoc hién dai — trong diéu tri cdc bénh 16i di truyén, cdc bénh tim
mach, ung thu v.v... Tuy nhién gin day cdc nha khoa hoc M§ con hy vong
rang, ngay ca trong nhiing trudng hop bi kich nhat, nhe dp dung liéu phdp
gen. ho van cé thé bio vé duge ngudi bénh doi véi nguy co tan phé. Tai
nhimg noi mach mdu bi co thit, ho dua vao co thé mot loai gen ¢6 thé thue
hién dugc chife ning tao ra hop chat thic day su sinh soi nhimg mang mach
méu phy. Bing cich dé cdc nha khoa hoc M§ di tao ra duge cdc tic phim
“typass” kinh dién ting thuc hi¢n trong ky thuat phiu thuit tim mach hién
dat, song khong cin phii phiu thuat phic tap.

Gido su Jeffrey Isner — Truding dai hoc téng hop Tuffts méi day da xu
tri li¢u phdp gen néi tién cho mot nir bénh nhan trén 70 wéi dugce ting luu
lugng mdu trén 80% & nhimg noi can thiét. Téc gia di khing dinh tén tap
chi “Lancet” ring, liéu phdp gen nay ¢6 thé tré& thanh phuong phdp diéu tri
thay thé hitu hiéu mét $6 bénh tim mach trim trong mot khi moi tin duogc to
ra bat luc,

-~

Ngdy nay dung li¢u phdp gen, cdc béc si dang dua ra nhitng boc
mot 16p polimer chia ddy doi quan gen vio cdc mach mdu nhu kicu trude
day dua nhitng “khinh khi ciu ddy gas™ dé m& réng mang mach mau. Sau
khi 16p polimer chita gen bam vao thanh mach, thi ADN s& duge tham
nhip vao bén trong, san xuit ra cdc nhan 18 fam gia ting mach mdu. Va
két qua chi vai tudn di xudt hién ci mang mach mdu méi. Nhoy liéu phip
niy bénh nhan dy i dugce nhling cam gidc dau dén trong chan cling nhu
nhimng veét thuong co bap. Cac nha khoa hoc dang hoan thi¢n phuong phap
nay, diéu dé md ra mot ky nguyén y hoc méi.

III. CHAN POAN GEN

Chan dodn gen hay con goi la tham do axit nucleic I dung mot doan
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ADN hay ARN c¢6 kha nang nhian biét mot doan nucleotide bd sung v hinh
thanh voi ndé mdt phan nr soi kép bén trong qud trinh lai tao. Sy hinh thanh
sgi kép nd cé thé chiing minh duge bang nhimg chit danh ddu nhu nhing
déng vi phéng xa, cdc enzym va chdt sinh mau, cdc phan tir huynh quang
hay la quang phit sdng (xem phin cong nghé gen).

Nhiing tién b trong k¥ thuat chin dodn gen hay con goi 1a céng nghe
ADN cung cip mot lgi khi mai trong phat hién mot foat cic bénh di truyén
phan tir va cdc bénh nhiém vi sinh vat. Sy chan dodn gen duge tang lén bdi
phén tng chudi polymerase (PCR) v phén tng chudi polymerase két doi voi
phan tng sao chép nguoc ( RT ~ PCR), diin tdi truc tiép phdt trién nhiing ky
thuat lai tao phan tir trong di truyén hoc, v hoc va thd y hoc, ddc biét trong
chdn dodn nhanh va chinh xdc cdc bénh virus ma trong dé tdc nhan gay
bénh khong thé tich nhan duoc bing cic phuong phdp théng thudng va ¢
dién.

Trong chan dodn gen cé ba loui chinh:
1. Chan doin gen cic bénh di truyén
2. Chan dodn gen cdc bénh nhiém trung

3. Chan dodn gen trong phdp y

1. Chan dodn gen cic bénh di truyén

Trén the gidi, cdc bénh di truyén & nguoi 13 nhiing bénh rat quan trong.
& nuée Anh, 30% tré em dugc nhan bao hd nhi déng 1a ¢6 bénh di truyén.
Bénh viém xo nang xay ra & Caucasians v&i muc 1/2000 tré mdéi sinh. Bénh
loan dudng co Duchenne ¢ nhiéu & the gidi thit ba gay bit luc, cing nhu
kiét stic trude khi chél. & Sardinia va Cyprus, khoang 1% tré em sinh ra 1a cé
gen beta — thalassaemia. Bénh thi€u enzym glucose — 6 phosphate
dehdrogenase trén thé gidi c6 ty 1¢ mic 1/10° ngudt dan.

1.1. Cdc chdn dodn ddic hiéu gen

D6 1 nhitng doan ADN c¢é chifu dai khoang 1-6 kb tuong ung véi
viing gen quan tam nam trong bd gen. Chdn dodn gen dac hiéu ndy duge
chudn bi bing mot vai nguén. Truée hét mARN c¢é thé duge lam sach tir
t€ bao, roi dung enzym reverse transcriptase dé tao ra cADN. cADN duge
thuin hod vio trong vector vi khuan nhu di néi ¢ trén. Phuong phdp nay
cé thé duoc dp dung néu nhu mARN tuong Gng v6i gen quan tam phong

196



phil trong mot loai 16 bio nio day vi du gen globin trong cdc t&€ bio
erthropoietic. Song phé bién 13 mARN c6 ty 1¢ thip — khodng 0.01% cla
toan bd mARN € bao nén mot phuong phidp khic dugc sang loc Ja lap ra
thu vién cta nhitng doan ADN thuin hod - ma nhing doan dé bt ngusn
hodc tir ADN cua toan bé t¢ bao ( thu vien cla ca bo gen) hoac la phién
ma nguoc cla tdt cd mARN cia (& bao ( thu vien cADN). Réi thi dp dung
mot trong nhiing ky thuat sau day dé tich ricng nhitng doan gen dac hi¢u
dang quan tam. Phuong phdp dé la sang loc trong thu vién bang nhitng
doan oligonucleotide dugc t6ng hop hod hoc. Nhu vay mot hon hop cia
cdc oligonucleotide ( méi chiing c6 it nhat 11 mononucleotide) duge 18ng
hop ra cé thanh phin twong ing vdi doan ADN mi hod protein dac hiéu.
Mot hon hop oligonucleotide nhu the 1a cin thi¢t bot vi ¢é su thodi hod
mi di truyén.

Phuong phédp nay 1dn dau tien di duge ding dé tich gen mi hod cho
protein b thé v vira qua la d6i véi yeu 18 dong mdu VI & ngudi. Cou tric
dau tién cha protein nay thi khong r6, nhung nhiing doan ADN thi duoc sang
loc, roi bi€u hién trong vi khudn, cic khdng thé chong lai sin phim gen 6
thé duge dung dé tich nhing doan gen cdn mudn.

Mot cdch nifa 12 mét doan gen md hod cho mot protein nao dé di duoc
tach trong mot lodi khde, ma né cé kha ning ddng nhdt thi duge ding dé
sang toc thu vién clia ngudi. Thi du gen phenylalanine hydroxylase, Khuvét
né pay ra phenylketonuria ( PKU). thi da dugc tach ra béi sang loc & thu
vién gen ngudi bsi dong cADN ciia chudt sdng.

Bué6e ngodt trong chin dodn phan tir 1 st ra d0i ¢l phén ing chudi
polymerase (PCR). Phan itng niy cd kha nang thu duge hang triéu copy
nhing doan ADN dic hiéu qua sut phong dai bang enzym ctia né.

K¥ thuat PCR thue chat da thue hién mot bude ngoat trong chin dodn
[am sang, vi ring né khong doi hoi chat dong vi phéng xa, con vé s§ lurong
ADN thi dii d¢ quan st truc 1i€p va dinh gid trong giai doan phan tich hiing
di¢n di. B¢ phuc vu cho chin dodn nguoi ta tién hanh trung binh 35 chu ky
PCR. Cic tic gia di sir dung PCR dé phéng dai invitre gen insulin ngudi.
Lic dau ngudi ta sir dung enzym mdi cha mdi lin sau bi¢n tinh. Thudng
Xuy¢en trong phan (ing tao ra nhing san phdm khong dac hi¢u, boi vi nhict do
téng hop giGi han chi dén 37°C va din ra cdc lien két khong dac hieu ciia cdc
primer. Su dan ra enzym polymerase bén nhiét & vi khuidn Thermus
aquaticus ( polymerase Taq) nhu céc phén trén dd néi 1am don gian phan
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ting phong dai, giam gid thanh v gép phin day nhanh su ttng dung phin (ng
nay vao trong sinh hoc va y hoc.

Hién nay trén thi trudng ¢é nhiéu loal enzym polymerase ua nhiét,
khong lam thay déi hoat tinh ciia minh trong diy nhiét do cao.

Sur chi ra ¢é hay khéng ¢d mot doan dac biét ADN 14 quan trong nhat
clia phan tng PCR trong chan dodn y hoc. Sy nhay cam rdt la thudng cha
phuong phép trong cdc hoan canh hoi t6i uu mot chiit la ¢6 thé di dén phéng
dai nhiing doan khéng dac hic¢u. D& thu duge san pham chinh xdc cing cin
thiét phai xdc dinh s luong co chit dac hiéu va thuc nghiém nhimg diéu
kién phan tng duge xidc dinh.

Ciing cin nh& rang khi so sdnh véi enzym Klenow, nhimng khi nang
bigu hién 151 sao chép ctia polymerase Taq cao hon, cho nén khong ¢6 the sir
dung qud it lugng ADN vao muc dich chan dodn mic db su phéng dai ADN
clia mot (€ bio duy nhat ¢é thé lam duoc.

Mot vi du tuyét vai clia sw chan dodn gen tién bo d6 1a chan dodn bénh
nhdy nhét. Sy chan dodn tryc tiép ADN nht PCR di phdt hién d6 la bénh di
truyén. Khi sir dung PCR, Williams va cong su 1988 da dén ra sy chin dodn
day d0 bénh nay trong vong mét ngay. Sy ¢é mit cta mot s6 phan tng ¢
thé phat hién nhiing bién di diém cla bénh.

Viéc phan lap ra nhitng bién di con chua bi¢t dan dén tinh trang bénh
Iy c6 thé rat don gidn qua su phan biét mARN thay thé cho ADN. Sy loan
dudng co Duchenme qua su phan tich mARN cua € bio lymphocyte mau
ngoal vi.

Chin dodn phan tir véi su sit dung PCR ciing ¢6 thé 1gi dung dé phdt
hién su chuyén dich dac hi¢u doi v6i ung thu trong mARN hay ADN cda b
gen. Ngudi ta sit dung thudng xuyén PCR trong chin dodn bénh ung thu
lymphocyte. Dau hiéu di truyén t&€ bdo ctia bénh nay 1d ¢6 nhi€m sic thé
Philadelphia, ngugc lai & mic do phéin tir din dén hop chit gen BCR trén
nhiém sic thé 22 véi gen ABL trén nhiém sac thé 9 va tao ra dang khim
mARN vi protein. ¥ nghia clia nhiing nghién ctu nay tang lén sau phdt hi¢n
mARN clia gen BCR — ABL & cdc bénh nhan ma trude ddy khong chi ra sy
¢6 mat ctia nhiém sdc thé Philadelphia.

Phuong phdp phan 1t hoc dugce st dung ngay cang nhiéu dé phit hi¢n
mARN dic hiéu ddi véi cic ung thu cling nhy ddnh gid su biéu hi¢n cila
chiing. v nghia 1o 16n clia PCR Ja dé ddnh gid su di€u tri bénh nhan nhu
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nguoi ta di chi ra gdn day trong cdc nghién ctiu bién di gen pS3 trong ung
thu phé quan, ung thu dusng dan nudc tidu vi ung thu da con. Ngudi ta ciing
mé ta mot loat nhimg biéh di diém gay ra bai thay doi gen ndy trong ung thu
phoi va ¢é ti cung.

{.2. Phdn tich truc tiép nhitng bién di gen ditng chdn dodn ddc hicu gen

Trude day hiéu mot cdch ddy du twdng tan bénh 1y phan tfr cla ngudi
thi chi ¢6 bénh Hemoglobin. Nhing thay ddi & miic do sao chép di gay ra
bien di trong nhiing doan promotor hodc mat 3t ca hoac chi mot phan cia
gen globin nhur da duge mé ta.

Nhiing 16 d6 ¢6 thé phat hién truc tiép khi ding nhimg chan dodn dac
hiéu gen, nh& phuong phap thim Southern.

Trong k¥ thudt ndy, ADN cla ngudi duge cét ra thinh nhiing doan diic
hi¢u bai nhitng enym tiéu hod han ché. Nhirng doun nay dugc chuyén vio
mang loc theo kich thude. Sau dé tich béi dien di gel, ré1 duge dinh diu
phong xa. Doan ADN chin dodn dic hiéu c6 thé duge phdt hién bdi phuong
phdp tu phéng xa mo.

Su bien di ctia mot nhém gen globin 1am anh hudng t8i vi trf nhan
dién cua cnym han ché sau dé nhing doan khic nhau vé kich thudc s¢
dugc san xudt ra, Chan dodn dac hicu gen s€ duge quan sdt biang phuong
phdp tham Southern véi sy lui tao véi doan ADN. Poan duge nhan dién @
dugc toc va vi sy thay doi kich thude nén 1am thay déi su chuyén dich khi
chay di¢n di. Chdn dodn niy can it nhit 2 mg ADN dé chin dodn ¢
trudc khi sinh hay phdt hi¢én ngudi mang bénh di truyén. ADN da cho
thaim Southern ¢6 thé thu duoc tir méu mdu sach, hodc tir dich 61 16-18
fudn clia that hay (i vi nhung mao cla mang 6i Ide 8-10 tudn. Mbi miu xir
1¥ bang phwong phap tham phai mat 15i thidu sdu ngay.

Thong thubng nhimg bi¢n di riéng 1¢ gay ra benh khong lam thay déi
vi tri lién ket enym han ché ma chi ¢6 thé phan lap duge boi phan tich tha
ADN. Néu nhu doan bién di duoc biét. thi (6 niy ¢é thé duoc chin dodn
bing cdch dung oligonucleotide ngiin tong hop. Su chin  dodn
oligonucleotide ¢6 ciu tric tuong ting d€ sira chiia nhiing doun bién di ADN
cua ngudi mang s& duge lai tao véi ci ADN chin dodn vd ADN i cd {hé
binh thudng. K¥ thuat nay hoan toin duge ding trong chan dodn bénh thicu
mau hinh liem ( dugc gay ra boi sy thay déi don gian GAG thanh GTG) va
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bénh 161 di truyén alpha — antitrypsin ( d6 la diéu kién mo dudng dan t6i
bénh khi thiing va bénh gan). & day ciing cin nhic dén khdi niém da hinh vé
d6 dai cua doan han ché RFLP:

Vi nhiéu nhitng bién di khic nhau & locus globin gay nén bénh
thalassamia diéu d6 lam cho viéc chin dodn trd nén kho khan vé phan tich
bi¢n di dé di dén phuong phép lai tao oligonucleotide. Vin dé nay nghién
ciiu ca su lien két véi gia dinh 1[am chdn dodn ADN nhu la nhiing diu hi¢u di
truyén. Ngudi ta tién hanh phan tich va phat hi¢n c6 nhiing thay déi trong
kich thuéc cdc doan trén gidy tham Southern va ching déu duoc goi 1a da
hinh vé do dai doan han ch& ( RFLP).

Trong chin dodn thi€u mau hinh liém boi si ¢d mat Hpal vi trf da hinh
gan 5kb cdch xa gen bi anh hudng. Phuong phdp nay bay gid duoc diing dé
chin dodn bénh Hemophylia A va B, OTC, Lesch — Nyhan sydromc va
PKU.

Chin doan dac hiéu gen ching nhimg gidp chian dodn nhing 161 gen
mA con phan tich chi tiét chic phan v cdu triic cde gen. Vi tri gay bién di
truc tiép c6 thé duoe ding dé cii tien hoat dong ctia san phdm. Chang han ky
thuit ndy dugc diung dé phan tich chic phin cdc phdn khdc nhau cla
receptor acetylcholine. Nhifng thay déi duge ti€n hanh & nhing gen lam ma
hod tiéu don vi receptor ma ching lam thay ddi doan axit amin va nhu vay
lam thay ddi ciu tric bic ba cla cdc phan chi yéu ciia protein nhur la cdc vi
tri lién két vGi toxin va agonist.

1.3. Phan tich gidn tiép khi ding phép chdn doén ADN

Phuong phip ADN tdi t6 hop ¢6 thé ciing duge dang khi 161 hod sinh la
co s& 161 loan mot ngudn duy nhat chua rd. Trudng hop ndy Jai khai thic sy
lién k&t bénh v6i RFLP, nhung & day RFLP duge dac trung béi nhitng doan
ADN dugc thuin dong. RFLP ¢ thé duge khu tri khodng vai ngin doi base
céch locus khiém khuyét. Nguyén tic khi ding RFLP d€ phan tich lién két
thi khong phitc tap. & mciosis, cac nhiém sdc theé dong nhat lién keét lai, sy
gdy nhiém sic thé xay ra ( vho khoang 2 1in/1 nhiém sic the) cho phép trao
déi nguyen lieu di truyén, sy trao d6i nay duge goi 1 trao doi chéo.

Néu hai gen hay RFLP déng thoi trén mot nhiém sic the thi diéu dé
khong phai 12 trao déi chéo giita chiing. Nhu vay néu hai doan ADN dugce di
truyén trong gia dinh thi chiing cling duge lién két. Néu hai dau hi¢u cung
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dugc di truyén 16i 99% mat 1dn, ching ta ¢6 thé néi lien ket duge & khodng
cich di truyén [ centi Morgan (1cM). Bé gen cha ngudt cé gian 3000 ¢cM
chiéu dai.

PFLP 1 nhing chi thi t&t d€ 1am ban dé cia nhiing bénh ngudi.

- Bénh loan dudng co Duchenne ( DMD - Duchenne muscular
dystrophy) la bénh dugc lién két dac trung bat su yéu co din rdi din den
lict va chét ¢ tudi 20 — 30 chia cudc ddi. DMD 13 bénh ddu tién duge tim
thiy ¢ khu trd & viing nhiém sic thé ¢6 licn kél vOi RFLP. Trong may
nam qua it nhat 10 RFLP dac trung hai phia ciia locus bénh di duge phit
hién va gilip chdn dodn khi tré méi sinh.

- Bénh mua giat Huntingon (huntington’s chorea) 1a bénh thodi hod
hi€ém gap cha hé théng thin kinh trung wong, ma ¢ dé cic triéu ching trd
nén biéu hién chi & (wai trung nién. Khi nghién cdu tinh di truyén cia RFLP
trong nhiéu gia dinh & Venezuelan ngudi ta da thdy su lién két gita RFLP
(dugc goi 1a G8) va bénh miia giat Huntington & gdn 10 ¢M. Ngui ta vie
mGi phdt hién benh nay & cdnh tay ngin clia nhidm sdc thé 4. Didu ds lam
dé dang cho viéc tim thily RFLP méi trong bénh Huntington bai su tich ra
nhitng thir nghiém truc tiép & nhiém sic (hé 4.

- Chan dodn DX 13 1am phit hi¢én RFLP dugc lien quan chat ché t6i
b¢nh Haemophilia A. Bénh nay chiu su bién dj vi lam thay déi sy biéu hién
cla gen yéu t6 VII. Trong céc truong hop niy, DX 13 cung cdp mot chi thi
rit ¢6 ich cho chan dodn bénh khi tré méi sinh.

1.4. Mot 56 phat hién khdc cia chdn dodn gen

a. Phat hién nhitng réi loan da n guon _

Mot vai 16t loan nhu bénh tim 13 ket qud cta su tic dong tuong hé gidia
cdc y€u t6 mai trudng (nha an kiéng, tip luyén va hit thudc) véi cic thinh
phdn cta gen — ma nhimg diéu d6 hoan todn con chua hicu. Song nhiing gen
nao do, kiem tra chuyén hod cholesterol 13 tiéu chudn 161 dé nghién citu. C§
su lién ket giita cdc gen apoliporotein va receptor LDL. Sy mat can bing lién
ket gilta RFLP & locus ApoA, va hyperlipidami da duge chitng minh v 4

2 pos, yperiip :
nguyén nhan cta nhiing benh mach vanh.

b. Phat hién nhitng rot loan khong di truyén

Viéc dp dung cic phuong phdp sinh hoc phén tir dd 1am loi cho y hoc
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hon 14 di truyén. Khi nang chan dodn cdc gen vi sinh vat cho phép nghién
ctiu bénh cla nguoi. Nhiing thi du hién nay bao gém viéc sir dung cdc chén
dodn cho Papillomavirus ngudi dé sang loc bénh nhiém tring dot séng ¢6 va
phdt hién virus ADN Herpes sinplex trong thuy thai duong cla vai loai dong
kinh. Chan dodn ADN ciing rat ¢6 gid tri trong phan tich bénh 1y cla ung

thu.

1.5. Mot s6 bénh di truyén da dwoc chdn dodn gen

Bing dudi day ¢6 thé ké ra mot s6 bénh di truyén & ngudi di duge

chian doan gen theo Dorkin va cong sur.

Cac chan doan

Cac bénh lam sang

Chéan doan dac hiéu gen

Enzymes

Glucose-B-phosphate dehydrogenase

Bénh Favism

Ornithine transcarbamylase

Khuyét OTC

Hypoxanthine-guanine phosphoribosyl transferase
syndrome

Hdi chimng Lesch-Nyhan

Phenylalanyne hydroxylase

! 3-hydroxy 3-methylglutaryl-CoA-reductase

Bénh phenylxeta niéu

Hormones

Insulin

Dai dudng tuy

Growth hormone

Bénh Iin

+ Gonadotrophin

Prolactin

Receptor bé mat t& bao

Acetylcholine receplor

Low-density lipeprotein receptor

Vai trd trong bénh tim mach

Protein clia hé thdng mién dich va mau

Globins

Bénh ly hemoglobin

Clotting factors VIII, 1X

Bénh ua chay mau A, B

Antithromin [l

Nguy cg nhdi mau tang

202




| Histocompatibility antigens

Complement componens

Immunoglabing Cac bénh suy gidm mién dich
khac

T-cell receptor

Cac gen khac

Collagen R&i loan collagen
a, Antitrypsin Khi thung, bénh gan
Oncogenes Ung thu

Chan doan phat hién RFLP dugc lién két voi nhimng gen 18i

DX13 Bénh ua chay mau A
G8 Bénh mua giat Huntington
RC8, K1.28,754 Bé&nh loan dudng co Duchene

Trong nhitng nam qua, sinh hoc phan tir dang déng mot vai rd quan
trong trong linh vuc y hoc du phong thong qua sy chin dodn gen cidc bénh
cua tré con trong bung me hay vira mai d¢ ra. Nho sinh hoc phin tr, nhiéu
bénh hién nay dugc hiéu & mirc do ADN. Sinh hoc phén tir dang déng mot
vai tro quan trong trong chan dodn va diéu tri cic bénh ¢ lam sang.

2. Chén doan gen cdc bénh nhiém tring

- Muc tiéu clia cdc chan dodn ADN trong cac bénh nhiém trung 1a phit
hién va tach ra tic nhan bénh 1y dac trung tryc ti€p tt hinh dnh lam sing
lam théng tin cho sy diéu tri bénh duge nhanh chéng.

- Hi¢n nay ngudi ty st dung rong rai chin doin ADN hay chan dodn
gen dé phit hién mét loat cdce bénh nhiém trung nhu bang duwdi day di chi ra
mot sO bénh.

Mot s6 chin dodn gen cdc bénh nhiém triing

I. Linh vuc v hoc

2. Bénh nhiém Mycoplasma

3. Phdt hién céc gen noi doe (6 vi khuin

4. Phdt hien virus cham nhu Herpes sinplex
5. Phat hién virus HIV
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6. Phit hien CMV
7. Phdt hién virus papilloma ngudi
8. Phdt hién virus viém gan B & 16 chifc gan ngudi
9. Phat hién cdc gen vi khuan khang sinh
10. Phdt hién cac tiac nhan gay bénh cho thuc vat
1'1. Phat hién cic ky sinh tring s6t rét nhu Plasmodium falciparum v.v. ..
Trong lanh vuc thd § va thuc pham mét s6 kit hién hanh di duoc
thuong mai hod cho phép chan dodn mot s vi sinh vat bing PCR nhu bang
dudi day.
Bang mot s6 chdn dodn gen déi véi vi sinh vat thd y vi thuc phdm
Linh vuc thd y
1. Phat hién Mycoplasma gallisepticum
2. Phét hien Mycobacterium paratuberculosis
3. Phat hién BCV (Leucose bovin)
4. Phat hi¢n virus cila bénh Aujcszky
Linh vuc thuc pham

L. Listeria monocytogenes

2. Escherichia coli

3. Salmonella spp

4. Staphiylococcus autrens
5. Campylobacter spp

6. Yersinia enterocolitica

3. Chan dodin gen trong phép y
Chan dodn phip y [a mot linh vuc dic biét clia y hoc va thudng gém:
[. Nhan dang mot cd thé
2. Xdc dinh mdt moi quan hé huyét théng

St dung cong nghé gen- dic biét 1A xem xét trinh tu ADN ¢6 thé nhdn
dang cd thé vi xdc dinh huyét théng dudc mot cdch diing din hon 1 nhiing
phuong phdp xem xét ki€u hinh (nhém mau, kiéu huyét thanh, cic enzym,
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h¢ ho hép...) truge day dé€ luan ching trong hinh phip hoc va t6i pham hoc.

IV. MOT SO LUU Y CUGI CUNG

Vi khuon khé cusn sich cé han chi néu lén cic nguyén ly chung cia
cong nghé gen, con nhiing vin dé riégng biét cua ¢ong nghe gen chuyen
nganh nhu:

L. Cong ngh¢ gen trong vi khuin
Cong nghe gen trong thuc khudn thé
Cong nghé gen trong ndm men

Cong nghé gen trong thuc vat

2

3

4

5. Cong nghé gen trong déng vat
6. Cong nghé gen trong ty thé

7. Cong nghé gen trong luc lap

8. Cong ngh¢ gen trong € bao goc (nhan ban)

9. Ung dung cong nghé gen trong cic nganh nong, lam, thuy san
10. Ung dung cong ngh¢ gen trong nganh y duge hoc hién dai

11. Ung dung cong nghe gen trong san xuat vaccin phan tir

12. Ung dung cong nghé gen trong trong nghién cttu nguén géc sy
séng nhu diéu hoa biét hod 1€ bao va van dé ung thu.

Ching 16i xin duge trinh bay & nhiing 14p sau néu ¢6 co hoi tot.
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GS. TSKH. DAl DUY BAN

CONG NGHE GEN

Chiu trdch nhi¢m xudt bdn: PGS, TS TO DANG HAI
Bién tdp: Nguyén Kim Long
Kiém tra ky thuat: Tran Khanh Thinh
Vé bia: Hudng lLan

NHA XUAT BAN KHOA HOC VA KY THUAT
70 Tran Hung Dao, Ha Noi

In 600 cudn., khé 16x24 cm, tai Nha in Khoa hoc va cong nghé.

Gidy phép xudt ban s6: 136-2006/CXB/142-06/KHKT do Cuc xuat ban
cap ngay 13 thang 4 nam 2006.

In xong va nép luu chiéu thdng 6 nim 2006
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