CONG NGHE SINH HOC PHAN TU
VI SINH VAT

TRAN LINH THUOC
KHOA SINH HOC
TRUONG PH KHOA HOC TU NHIEN
PAI HOC QUOC GIA TP. HCM
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1. CHA:N POAN PHAN TU

2. SAN XUAT THUOC PROTEIN TAI TO HGP
3.SAN XUAT VAC XIN

4. XU LY MOI TRUONG, CHUYEN HOA VA SAN
XUAT SINH KHOI

5. KICH THICH TO THUC VAT

6. THUOC TRU SAU SINH HQC

7. SINH TONG HOP CHAT PHAN TU LUGNG NHO
8. SAN XUAT PROTEIN TAI HOP QUI MO LON
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CHAN POAN PHAN TU

1.1. CHAN POAN MIEN DICH
(IMMNUNO DIAGNOSTICS)
1.2. KHANG THE PON DONG
(MONOCLONAL ANTIBODY)
1.3. CHAN POAN BANG DNA
(DNA DIAGNOSTICS SYSTEMS)
1.4. CHAN POAN PHAN TU CAC BENH DI TRUYEN
(MOLECULAR DIAGNOSIS OF GENETIC DISEASE)
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SO SANH CAC PHUONG PHAP XET NGHIEM
VISINH VAT GAY BENH

Phuong phap Uu dié€m

Kinh hi€n vi P on gian
Phat hi€n truc ti€p
Phdn bi€t cac sinh vdt khac hinh tha'i
Nudicdy, nhiém chudt Chiphat hi€n ky sinh g€y bé€nh con séng
Do ludng dudc mu'c ac tinh va mu'c
nhiém
M ié€n dich Nhanh, don gian
Co thée tu dédng hoa dudc
Co the san loc sé"ludng mau lon
DNA (lai, PCR) Nhanh, nhay va chuyén bi€t
Phat hi€n truc ti€p ky sinh gdy bénh
Phan bi€t dudc cac loai khac nhau
Khdéng phu thudc vao ldn nhiém trudec
Khdéng cdn ky sinh séng

Co thé€ tu dédng hoa
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SO SANH CAC PHUONG PHAP XET NGHIEM
VISINH VAT GAY BENH

Phuong phap

Kinh hi¢n vi

Nudicdy, nhi€m chudt

M ié€n dich

DNA (lai, PCR)

Nhudc dim

Chdm, tén céng suc

D6 nhay thdp

Khéng phdn bi€t hai VSV gidng hinh tha'i
Cdn tay nghé

Chdm, da'c tié€n

Cac chung cho dap Wng khac nhau

Tac nhdn gdy bénh co the chét

S dung dédng vdt thinghi€m

Co truong hop tinh chuyén bi€t thd'p
Khdong phdn bi€t dudc dang hoat ddng va
dang ti€m tang

P ac ti€n, nhi€u budc

Khdng phdn bi€t dudc dang séng va che't
Co thé cho duong tinh gia va dm tinh gia
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KY THUAT ELISA

- Mau xét nghiém dugc co dinh trén mot gia thé ran;

- Khang thé chuyén biét doi véi khang nguyén muc tiéu:
khang thé s cap (bac mjt)

- Phidc hgp khang thé thit cap (bic 2) véi mot enzyme.

- Co chat khong mau duge chuyén héa thanh san pham cé
mau khi ti€p xiic véi enzyme

- Sy xuat hién ciia mau la chi thi vé sy hién dién cua phan
tu protein muc ti€u trong mau xét nghié m.
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A Bind sample to support

Antigenic

\!?0_'

B Add primary antibody; wash
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C Add secondary antibody-enzyme conjugate; wash

Enzyme linked
Secondary to secondary
anfibody / antibody

|

Figure 9.1 Generalized ELISA protocol for detecting a target antigen. The enz
(E) is conjugated to the seconda tibody.
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KY THUAT ELISA

+ Ung dung: dung d€ phat hién nhiéu loai
protein, nhan dién virit, vi khuian, va xac dinh su
hién dién cua cac hgp chat phan t lugng nho
trong nhiéu loai mau sinh hoc khéc nhau.

+ Nhugc diém ctia khang thé da dong:

- Khiang thé da dong khong phan biét dugc cac
chung c¢6 chung mot yéu t6 quyét dinh khing
nguyén

- Lugng cac loai khang thé khdc nhau dao dong
tuy theo me
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CHAN DOAN PHAN TU
(MOLECULAR DIAGNOSTICS)

1.1. CHAN POAN MIEN DICH
(IMMNUNO DIAGNOSTICS)
1.2. KHANG THE PON DONG
(MONOCLONAL ANTIBODY)
1.3. CHAN POAN BANG DNA
(DNA DIAGNOSTICS SYSTEMS)
1.4. CHAN POAN PHAN TU CAC BENH DI TRUYEN
(MOLECULAR DIAGNOSIS OF GENETIC DISEASE)
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KHANG THE PON DONG

Khang thé don dong (monoclonal antibody):
mot loai duy nhat khang thé cé ai luc véi mot
khang nguyén chuyén biét dugc tao ra boi mot
dong té& bao bach huyét B, lam ting tinh chuyén
biét cia khang thé so cap va didm bao do tin cay
ctia ch& pham khéang thé.
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QUI TRINH TAO KHANG THE POGN DONG

-Gay mién dich chudt bing khang nguyén muc tiéu
-Thu nhan lach, nghién tdach va thu nhian t& bao B

-Dung hgp t&€ bao B véi t&€ bao M cé kiéu hinh
HGPRT:-

-Tuyén chon t& bao lai bing moi trudng HAT
-T4ch thu nhan t& bao don dong

-Nuéi cay tao quan thé t& bao

- Thu nhian khang thé don dong
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PURINE BIOSYNTHESIS

Endogenous pathway

Tetrahydrofolate

. : NADP* Blocked by aminopterin
?;gzgtra%f: late (DHFRY) =k or amethopterin
NADPH + H®  (methotrexate)

Dihydrofolate
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Salvage pathway

Adenineé phosphoribosyltransferase
Adenine e T TR AMP -dATP

APRT
| HGPRT /
Hypoxanthing el |MP

Hypoxanthine-

guanine Blocked by
hosphoribosyltransf e
phosphoribosyltransterase mycophenolic acid

DNA

XGPRT

Xanthine XMP
I Not mammalsl \

Hypoxanthine-guanine
phosphoribosyltransferase

uanine TS GMP s dG
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Growth on
HAT medium

Immunoassay

Positive
Separate response Separate

hybridoma hybridoma
clone clones

Immunoassay

Positive Negative
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KHANG THE PON DONG

+ Khang thé don dong (nguyén ven hoic doan
Fv tii tdo hgp trong E. coli)
+ Ung dung cta khdng thé don dong

- Phat hién, dinh lugng hormone

- Phat hién t&€ bao ung thu

- Pinh lugng t& bao td (cytokine)

- Phat hién thudc

- Phat hién cdc chat phan tf lugng nho

- Phat hién ky sinh gay bénh
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CHAN DOAN PHAN TU
(MOLECULAR DIAGNOSTICS)

1. CHAN POAN MIEN DICH (IMMNUNO
DIAGNOSTICS)

2. KHANG THE PON DONG (MONOCLONAL
ANTIBODY)

3. CHAN POAN BANG DNA (DNA DIAGNOSTICS
SYSTEMS)

4. CHAN POAN PHAN TU CAC BENH DI TRUYEN
(MOLECULAR DIAGNOSIS OF GENETIC DISEASE)
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LAI PHAN TU (HYBRIDIZATION)

+ Dua trén su bat cip bo sung cia hai trinh tu
doi song song
+ Qui trinh:
- Gan s¢i DNA kiém ching mach don lén
mang lai
- B0 sung miu do (probe) dugc danh dau &
diéu kién thich hgp vé nhiét do, luc ion dé
xtic ti€n sy bat cip chuyén biét giita mau
do va trinh tu’ muc tiéu.
- Rita sach cac mau do khong lai (bit cap)
- Phat hién vach lai trén mang
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« DNA chip
 DNA array, DNA microarray
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A L /Biotin -
\B) B
Sy % Probe Target

/DNA

B Streptavidin
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@ Biotin-labeled
/alkalme phosphatase

/Substrate

Light-emitting
@ Product
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PANH DAU VA PHAT HIEN MAU DO

- Dung phéng xa 3P, phim X quang
- Khong dung phéng xa (dua vao su tao mau
hoac phat quang)

+ Panh dau gidn ti€p bing biotin (hodic
digoxigenin)

+ Panh dau truc ti€p: mau do dugc tao phic
hgp cOng hoda tri vOi enzyme (peroxidase)
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- Panh dau tai cac
nick bang DNA Pol 1
- Panh dau hai dau

3‘OH biang Klenow
fragment
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PANH DAU VA PHAT HIEN
KHONG DUNG PHONG XA

e Miu do dugc dianh dau bing mot hoiic
vai nuleotide chira biotin

e B6 sung miu do da danh diau vao dung
dich lai chita mang lai

e B0 sung avidin hoéc streptavidin

e Bo sung phiic hgp biotin-enzyme
(peroxidase, alkaline phosphatase)

e B0 sung co chat sinh mau hoiic phat sang
cua enzyme
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PCR (POLYMERASE CHAIN REACTION)

+ Khué&ch dai doan gen muc tiéu bing cip moi
chuyén biét va DNA polymerase.

+ Gom 20 - 30 chu ky ba buéc
- Bi€n tinh DNA khuon dé tach mach

- Bat cip giita moi va trinh ty bd sung trén
khuon DNA
- Kéo dai moi va tong hgp doan DNA bd sung
theo chiéu 5'-3'
+ Phat hién vach khuéch dai bing dién di trén
gel agarose (AGE), ethydium bromide va Kich
thuaoc
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| | S6 chuky  S& ban sao
PCR

I

Téng hgp
ban sao mdi

s B :

T e s
Lip lai chu ky mdi 3 g
(e) Lip lai chu ky mdi 4 16

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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ban sao 10%
dugc
khuéch dai |

2 4 6 8 1012 14 16 18 20
3 S& chu ky PCR
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PCR BANG MOI HUYNH QUANG

- Moi dudc ddnh diu bing nucleotide phat
huynh quang

- S4n pham khué&ch dai dugc phat hién dua vao
do di dong dién di va huynh quang
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Fluorescent dye

\I P1

LN

Fluorescent dye
PCR

Chromatographic
separation

"

O—»
-

Primers

Amplified
product

|

Detection by
flugrescence
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PCR PA CAP MOI (MULTIPLEX PCR)

- S&¥ dung céc cip moi chuyén biét cho cidc gen muc
tiéu khac nhau

- Cho phép khuéch dai dong thoi nhiéu gen muc
ti€u
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PCR PHIEN MA NGUQC (RT- PCR)

- Khué&ch dai cdc gen muc tiéu ¢ dang RNA (RNA
virus, mRNA)

- Thuc hién phan Wng phién ma ngugc (reverse
trancription: RNA— c¢DNA) truéc phan @ng
PCR
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Reverse Transcription PCR

AAAAA 3

G
P

First strand synthesis with
reverse transcriptase

, ;

5 e T e e o e e ARAAR.

: 5
RNase H

DNA polymerase I
Second strand synthesis

Denaturation
Primer annealing
PCR
[ B =T s T
Amplified cDNA

P1 : Internal primer for first strand synthesis
P2 : Internal 3' cDNA primer
P3 : Internal 5' cDNA primer
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PCR THUC THOI (Real time PCR)

- Cho phép dinh lugng sin pham khué&ch dai sau méi chu
ky PCR dvya trén cuong do phat quang hoac phat huynh
quang

- Con goi la PCR dinh lugng

- Ba phuong phap dé dinh lugng sin pham khuéch dai:

* TaqMan probes
* Molecular Beacons
* FRET (Fluorescent Resonance Energy Transfer)

probes
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NGUYEN TAC TAQMAN PROBES

- Dung mau do chuyén biét véi gen muc tiéu c6 dau 5
danh dau huynh quang va dau 3¢ danh dau bing chic
¢ ché huynh quang - quencher (1)

- Phan @ng PCR lam tach dau 5¢ ra khéi khuéon (2)

- Hoat tinh 5¢ exonuclease cua Taq DNA polymerase sé
thiy phan doan nay phéng thich nucleotide dinh dau
va phat huynh quang (3) do khong bi e ché béi
quencher ¢ 3¢

- Cudng d6 huynh quang ty 1& véi s6 mol phan tu san
pham khué&ch dai
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NGUYEN TAC
MOLECULAR BEACON PROBES

- Mau do dugc thiét ké& tu bat cip & hai dau, mdi dau
c6 dianh ddu huynh quang va quencher tuong ¥ng

- Sin pham PCR s€ bat ciip véi miu do, lam tach
huynh quang va quencher, giap phat huynh quang

- Cuong dd huynh quang ty 1& véi s6 phan tif san
pham PCR
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NGUYEN TAC FRET

- FRET:

+ hai chat phat huynh quang véi 4nh siang phat ra cua (1) 1a
anh sang kich thich cua (2)

+ khi (1) va (2) di gan nhau thi viéc kich thich (1) sé lam phat
huynh quang cua (2)

- Ij'ng dung FRET trong Real time PCR:

+ Mau do gom hai doan nucleotide lién ti€p nhau, doan (1)
dugc dianh ddu dau 3¢ va doan (2) dugc dianh dau 5¢. Kich
thich (1) s€ phat huynh quang (2)

+ San pham PCR sé€ lam tach (1) va (2) khéi khuon. Khi d6
kich thich (1) sé phat huynh quang (1)

+ Lugng san pham PCR ty 1é véi cuong do FRET tao ra (do
s0 lugng khuon tiang béi PCR)
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NGUYEN TAC FRET
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CAC DANG PCR KHAC
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DAU VAN TAY (DNA FINGER-PRINTING)

+ Dung trong xét nghi€ém phap y
+ Qui trinh
- Khué&ch dai DNA bing PCR
- Cat DNA bing mt enzyme cit gidi han
- Phan doan cdc doan ciat bing AGE
- Chuyén tham cac vach DNA sang mang lai
- Lai v6i mot bo 4 - 5 cac trinh ty minisattelite
dianh dau phdéng xa
- Phat hién vach lai bang phim X quang

+ Phan tich minisattelite dung dé phan biét c4 thé
(tan sudt trung lip cac by vach lai 1a 10-5- 10-8).
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Defendant's  Defendant's DNA sizing
shirt blood standards, kb

11
10
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VAN TAY DNA CUA CAC CHUNG LUA VA
Streptococcus

10 11 12

1ongThanCong.com https://fb.com/tailieudientucntt
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RAPD (RANDOM AMPLIFIED
POLYMORPHIC DNA)

+ RAPD: ciac doan DNA da hinh khuéch dai
ngau nhién

+ Ditng mot bd maoi cé trinh tu tuy ¥ dé
khué&ch dai ngau nhién cac doan DNA trén
DNA bo gen

+ M6i mét b primer nhat dinh sé tao ra mot
tap hgp cac doan DNA khué&ch dai riéng, dic
trung cho DNA bé gen ciia moi loai hoic noi,
chung.
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QUI TRINH RAPD

- Tach DNA b6 gen
- Thue hién PCR bing mdot moi ngiu nhién
trong bo moi

- Khi c6 su bt cip ciia mét moi & hai dau cua 1
doan DNA thi doan nay sé dugc khuéch dai

- Pién di AGE, nhuém bing ethidium bromide

- Ghi nhan bd cdc vach khué&ch dai, so sanh véi
doi ching

- Thuc hién phan dng PCR véi cdc moi ngiu
nhién khic cho dén khi c6 su khac biét
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MOI CO TRINH TU NGA U NHIEN G RAPD

S'ACTGTGTCAATC3'  RAPD-Primer

S ACTETGTCAATCY
yTCTGGTACAATTAGGACAGTCATGATCGTa5'

S'ACTGTGTCAATC3'
yGGcGACATGGTTAGAAGCACCGTAGTCGAH5'

S*ACTGTGTCAATCY
yAGAAcCACAGTTAGCGCGTACGTAAAGCTa5'

S'ACTGTOTCAATCS
yCATGACGTCATTACCACAGCCCCGTTAAT45'

5'ACTGTGTCAATCCTGTCAGTACTAGCAH3'
yTGACACAGTTAGGACAGTCATGATCGT45'

5'ACTGTGTCAATCTTCGTGGCATCAGCT43'
yTGACACAGTTAGAAGCACCGTAGTCGAa5'

FACTGTGTCAATCGCGCATGCATTTCGAH3‘
yTGACACAGTTAGCGCGTACGTAAAGCTH5'

TACTGTGTCAATCGTGTCGGGGCAATTAa3'
yTGACACAGTTAGCACAGCCCCGTTAATH5'

https://fb.com/tailieud|

uuDuongThanCong.com
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Primer A Primer B Primer C
Cultivar 1 Cultivar 2 Cultivar 1 Cultivar 2 Cultivar 1 Cultivar 2

B 3z
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MOT SO UU PIEM CUA RAPD

- Khong phu thudc vao moi

- Khong can ngian hang gen, khong lai,
khong can danh dau dong vi phéng xa

- Dé dang tu dong héa

- Phan biét ¢ mic dudi loai
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CAC KY THUAT PHAN TICH
POAN DNA KHAC

+ Phan tich doan DNA (DNA fragment analysis): tim dau
hiéu phan t& —-marker phan ti - (kiéu gen) thay cho
d4u hi¢u hinh thai (kiéu hinh)

+ Dau hiéu da dang cao, dic trung, dung dé nhin dién
ca thé, quan thé, dé nghién citu di truyén

+ SSCP: single strand conformation polymorphism

+ RFLP: restricted fragment length polymorphism

+ AFLP: amplified fragment length polymorphism

+ STR: simple tandem repeat, microsattelite

+ SNP: single nucleotide polymorphism
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CHAN DOAN PHAN TU
(MOLECULAR DIAGNOSTICS)

1. CHAN POAN MIEN DICH (IMMNUNO
DIAGNOSTICS)

2. KHANG THE PON DONG (MONOCLONAL
ANTIBODY)

3. CHAN POAN BANG DNA (DNA DIAGNOSTICS
SYSTEMS)

4. CHAN POAN PHAN TU CAC BENH DI TRUYEN
(MOLECULAR DIAGNOSIS OF GENETIC DISEASE)
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CHAN POAN PHAN TU
CAC BENH DI TRUYEN

+ Xét nghiém DNA nham tim cdc dot bién lién
quan dén bénh di truyén. Con goi 1a xdc dinh
ki€u gen (genotyping).

+ Vi du bénh hong cau hinh luGi liém

- Do dot bién thay doi mét base lam Val > Glu
trén sgi .

- Ca thé dong hgp ti dot bi€n (S/S) bi bénh,
cac truong hop khac A/A, A/S khong bénh.

+ DNA binh thuong chiéa trinh tu nhin biét
cua Cvnl la CCTG/AGG, dang dot bién la
CCTG ' GG.
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QUI TRINH GENOTYPING POT BIEN
GAY BENH HONG CAU LUOI LIEM

- Tao mét ciip moi tudng Wng vé6i trinh tu 1an cin
6 hai dau caa vi tri Cval trén DNA

- Thuc hién phan vng PCR
- Cat san pham khué&ch dai bing Cvnl
- Pién di AGE dé phat hién cdac vach DNA

- Dang binh thuéng cé trinh tu nhin bi€t cia Cvnl
sé cho b cdc vach khac véi dang dot bi€n
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A

Primer Normal sequence

§

Primer

-—i

B Amplified normal sequence

Cvnl Cunl Cynl

-
256 bp | 201 bp (181 bp | 88 bp
—i.

Primer Sickle-cell anemia
sequence

== -

f

~—— .

Primer

Amplified sickle-cell
anemia sequence

Cwunl

256 bp 382 bp
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PCR/OLA (Oligonucleotide
Ligation Assay)

+ K&t hgp giita khuéch dai ban sao DNA bing
PCR véi lai bing hai miu do 1a doan
nucleotide ngin (20 nucleotide ¢ hai phia cia
base dot bi€n)

+ Dot bi€n dugc phat hién do khong cé su bat
cap tuong Wng tai base dot bién va khong thuc
hién dugc phan ng néi hai mau do

+ Qui trinh nhanh, nhay, chuyén biét cao, c6
thé tu dong héa ( xét nghié m 1.200 mau/ngay).
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QUI TRINH PCR/OLA

+ Khué&ch dai DNA chita base dot bién bing PCR
+ B0 sung hai mau do:
- X dugc dinh ddau bing biotin ¢ dau 5' ¢6 dau 3'

bat cap vdi base binh thuong

- 'Y bat dau bang base ti€p theo va cé dau 3' danh
dau bing digoxigenin
+ Thuc hién phan wng lai va phan @ng ligase
+ Cho hon hgp phdn Wng vao dia c6 ddy co dinh
streptavidin, thuc hién phan Wwng mau dua trén
digoxigenin:

- c0 mau: DNA binh thuong

- khong mau: DNA bi dot bién
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A Synthesize a pair of oligonucleotide probes

Probe X

B Hybridize probes to PCR-amplified DNA

D B

_—~Mismatch
)

C

/

Normal DNA Mutant DNA

C Add ligase to hybridized DNA

Ligation

D Lo B G

G—G

No ligation
e s

C

ipee 0 /

Normal DNA Mutant DNA

G—€
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D Bind probes to streptavidin; wash

Results with normal DNA

A

E Add antidigoxigenin antibody-alkaline
phosphatase conjugate; wash; add substrate

Results with normal DNA

Colorless
substrate

Insoluble

O/
colored m
product By .}

Results with mutant DNA

v

Results with mutant DNA

Colorless

substrate O
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PCR VOI CAC MOI PANH DAU

HUYNH QUANG
+ Phin dng PCR dugc thuc hién véi ba moi
khuéch dai ving gen c6 base djt bién
+ Moi 1 tuong dWng v6i dau doan DNA binh
thuong dugc dianh diau bing rhodamine phat
huynh quang do
+ Mo6i 2 12 moi nguge tuong ng dau kia cua
doan DNA can khué&ch dai
+ Moi 3 tuong duong véi moi 1 nhung cé base bo
sung véi base dot bi€n, dugc dianh diau bing
fluorescein phat huynh quang luc
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PCR VOI CAC MOI PANH DAU

HUYNH QUANG

+ Tuy Khuon 142 DNA c¢6 dot bién hay khong
ma phan @ng PCR sé dugc tién hanh cho san
pham khué&ch dai tit cip moi 1-3 hay 2-3 hay
(1+2)-3 va cho mau khac nhau nhu sau:

- C4a thé binh thudng dong hgp td: vach
khué&ch dai phat huynh quang do

- C4 thé binh thudng di hgp ti: vach khué&ch
dai phat huynh quang vang (mau phéi hgp cua do
va luc)

- Ca thé€ bénh dong hgp ti: vach khuéch dai
phat huynh quang luc
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Wild-type DNA (+)

Mutant DNA (=)

No product
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Mutant DNA (-)

Wild-type DNA (+)

No product
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PHAT HIEN POT BIEN TAI NHIEU VI
TRI BEN TRONG MOT GEN

+ Nhiéu bénh di truyén do mat chdc ning cia
protein gy ra bgi dot bién tai cac vi tri khac
nhau trén gen

+ Vi du B-thalassemia: B-globulin mat hoat
tinh do dong hgp tit dot bién tai mot trong
tam vi tri bén trong gen.
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NGUYEN TAC PHAT HIEN

- K&t hgp PCR véi lai tai tam vi tri c6 thé dot bién:

- Tong hop 8 miu do chita base c6 thé xay ra dot bi€n, dau
3' gan duoi polyT dé co dinh 1én mang lai.

- Khuéch dai dong thdi 8 doan DNA chiia base c¢6 thé xay
ra dot bi€n bang 8 cip moi trong dé moi dau 5' dugc danh
dau bang biotin.

- Lai cdc doan PCR véi mau do trén mang

- Bo sung phic hgp streptavidin-alkalinephosphatase

- Rita mang va bo sung cd chit tao mau

- Tim vi tri khong c6 mau: doan khuéch dai 1a dang dot
bién nén khong c6 su bat cip bo sung hoan toan véi mau
do

- C6 thé phat hién nhiéu dong thoi nhiéu dot bién
(macroarray)
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A Bind sequence-specific probes to a membrane
Probe 1>// Probe 2>//
TTTTT TTTTT

/

Membrane

B Hybridize with PCR-amplified biotinylated

segments of target gene

Target DNA—___KB)—Biotin

TTTTTJJAF/ TTTTT TTTTT/”ﬁFf
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C Add streptavidin—-alkaline phosphatase conjugate

Streptavidin—alkaline
phosphatase conjugate

D Add substrate
Colorless

/ substrate
,Qk .

Insoluble O

oo @

TTTTT// FTTET
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1. CHAIN POAN PHAN TU

2. SAN XUAT THUOC PROTEIN TAI TO HGP

3. SAN XUAT VAC XIN

4. XU LY MOI TRUONG, CHUYEN HOA VA SAN
XUAT SINH KHOI

5. KICH THICH TO THUC VAT

6. THUOC TRU SAU SINH HQC

7. SINH TONG HOP CHAT PHAN TU LUGNG NHO
8. SAN XUAT PROTEIN TAI HOP QUI MO LON
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SAN XUAT THUOC
PROTEIN TAI TO HOP

2.1. PROTEIN TAI TO HOP TU TE BAO
EUKARYOTE DUNG LAM THUOC
2.2. KHANG THE DUNG LAM THUOC
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TAN SO XUAT HIEN MOT S() BENH
DI TRUYEN PHO BIEN

- Ti€u dudng mellitus ki€u A (1/130)

- Ti€u dudng mellitus kiéu I (1/500)

- Thiéu mau B-thalassemia (1/400)

- Thi€u mau hong cau hinh liém (1/625)
- Hoa xo tai mat (1/2000)

- Bénh Gaucher’s (1/2500)

- Bénh Tay-Sachs (1/3000)

- Bénh niéu phenyketon (1/5000)

- H6i chitng Lesch-Nyan (1/10000)
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THUOC PIEU TRI TU PROTEIN

TAI TO HOP
- Insulin (tiéu dudng) - Somatotropin: roi loan
- Erythropoietin (thi€u ting truong - )
mau) Somatostatin: roi loan
ting truong

- Interferon-a: ung thu
AIDS - Factor VIII: chi'ng va

- Interferon-f: ung thu, chay mau A

viem khép thap - Factor IX: chiing ua
- TNF: ung thu chay n:au B
- SOD: ton thuong 6xi hoa

- Interleukin: ung thu, roi

loan mi&n dich khi cay ghép thian
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DOANH SO SINH PHAM DUQC TREN THE GIOI

NAM 2004

Loai san pham Doanh so (10° USD)
Protein tai to hop 50 (62 - 66%)
Khéang thé don dong (KTTH") 0,1
Vic-xin (KTTH?) 6,8
Enzym (KTTH") 0,5
Té& bao dong vat 0,1
M:du va thanh phan mau 5,2
Protein huyét tuong nguoi 8,4
Protein huyét tuong dong vat 0,5
San pham khac 0,1
Tong cong 75— 80
Tong doanh s6 dwoc pham 550 (15%)

75
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TY TRONG CAC SAN PHAM PROTEIN TAI TO HOP

GF
IL 1.8% PA
0.7%

2003 2010

ENZ = enzymes; GF = growth factors; HT = bormonal therapies; IL = interleuking,
PA = plasminogen activators; BF = blood [actors; CSF = colony-stimulating Lactors;
EPO = erythropoteting; [FN = interferons; INS = msulins; Pl = fusion/protein mhibitors
S pitoommiadenes YOMICE! Datamonitor
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QUI TRINH TAQ DONG SAN XUAT
PROTEIN TU TE BAO EUKARYOTE

- Ly trich mRNA

- Tao cDNA tod mRNA

- Thanh lap ngan hang cDNA trong phage
- Chon dong cDNA muc tiéu

- Dong héa vao mot vector bi€u hién thich
hop (plasmid)
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CAIBIEN PROTEIN BANG
KY THUAT DI TRUYEN

+ Dung k¥ thuit di truyén dé cai ti€n dugc
tinh cua protein dung lam thudc: vi du
hormone ting truong ¢ ngudi (hGH, human
growth hormone)
- hGH gian dong thdi receptor cia hGH va
cua prolactin, gy tac dung phu
- Dung dot bién diém dé thay mot so
amino acid cé vai tro trong su gin cua
hGH lén prolactin receptor
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Native growth hormone Modified growth hormone

Prolactin receptor ~ Growth hormone Altered prolactin  Growth hormone
binding site receptor binding receptor binding  receptor binding
site site site
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TAO PROTEIN LAI: PROTEIN-POC TO

+ Tang cuong tinh chuyén biét dich tac dung
(t&€ bao, mé) cua thudc cua thudc

+ Thanh phan protein 12 mt protein nhan
dién va gian chuyén biét 1én receptor cia t&
bao quan tam
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THUOC PROTEIN LAI
DIET TE BAO NHIEM HIV

+ HIV xAm nhiém t€& bao T, (t& bao CD4)
thong qua sy lién két cua protein gp120 ¢ vo
virit véi receptor CD4 trén t& bao CD4
+ Thuoc: protein 1a receptor cua t& bao CD4
c6 thé nhan dién va gan protein gp120 trén
bé miit t& bao nhiém HIV. Thanh phan con lai
1a doc to exotoxin A cua Pseudomonas hoiac Fc
cia khiang thé nguvi

- Exotoxin A tiéu diét t& bao nhiém HIV

- Fc chi diém cho ddp ing ADCC
(antibody-mediated cell cytotoxicity)
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SAN XUAT THUOC
PROTEIN TAI TO HOP

2.1. PROTEIN TAI TO HGP CO NGUON GOC TE
BAO EUKARYOTE DUNG LAM THUOC
2.2. KHANG THE DUNG LAM THUOC
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THANH PHAN CAU TRUC _
VA CHUC NANG KHANG THE

+ Cau tric khang thé: 2 sdi ning, hai sgi nhe
+ X1 Iy biing papain thu dugc mét Fc, hai Fab
+ Fc ¢6 vai tro:

- Gan trén cac receptor cua t&€ bao ADCC hoic
thuc bao dé chi diém viéc thuy phan khiang nguyén
hoic diét t& bao mang khiang nguyén

- Fc ¢6 mang yé&u t6 quy€t dinh khang nguyén
+ Fab c6 vai tro:

- Nhan dién va gin khang nguyén

- Vung nhin dién va gin khing nguyén la Fv
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THANH PHAN CAU TRUC

VA CHUC NANG KHANG THE
- Fv 1a vung thay ddi chita ba viing nhé cé do bién
dong lon la CDR1, CDR2 va CDR3
- Cac CDR quyét dinh tinh chuyén biét nhan dién
va gian khdng nguyén
- Fab khong mang yéu t6 quyét dinh khang nguyén
+ Khdng thé bd sung tir bén ngoai vao ngudi bénh
c6 thé tao dap Wng mién dich thu dong
+ Khang thé tl‘r~chu€)t khi dung cho ngudi cé thé
giy tinh qua man cam do tinh khang nguyén cua Fc
ctiia khang thé chuot 1én hé mién dich cia ngudi
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COOH COOH



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

KHANG THE PON DONG LAI
DUNG LAM THUOC

+ Khang thé don dong lai (hybrid monoclonal
antibody): chda thanh phan tir khidng thé cua
nguvi va khang thé cia chuot

+ Thanh phan khang thé cia chudt: quyét dinh
tinh chuyén biét khang nguyén

+ Thanh phan khéng thé cta ngudi: loai trir tinh
qui man cam trong nguoi

+ Khang thé don dong lai c6 thé khac phuc nhuge
diém gdy qua min cam va dugc dung lam thudc
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KHANG THE PON DONG LAI (1):

KHANG THE CUA NGUOI + Fv CHUOT
/Fv {mouse)

Fc (human)
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KHANG THE PON DONG LAI (2):
KHANG THE CUA NGUOI + CDR CHUQT
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PHUGNG PHAP TAO KHANG THE
PON DONG LAI

- Ly trich ¢cDNA s¢i ning, cDNA sci nhe tir dong t& bao
hybridoma chuit

- Thiét k& 6 cip moi tuong Wng hai dau cia méi CDR
trong vung bién doi (3 cidp cua soi ning va 3 cip cua sgi
nhe) ciia khang thé chudt; mdi moi chita 12 nucleotide &
dau 5' tuong Wng v6i vung hai bén ctia mdi CDR & nguvi.

- Khué&ch dai biing PCR d& thu nhian cac CDR cua chudt

- Dung cac doan khué&ch dai nay d€ thay vao vung tuong
ng trén khiang thé ngudi bing phuong phap dot bién
dua vao doan oligonuleotide (oligonucleotide- directed
mutagenesis)
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Signal
peptide FR1 FR2 FR3 CDR3  FR4
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Splicing by Overlap Extension (SOE) PCR

A.N. Warrens et al. (1997) Gene 186: 29.35.
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NGAN HANG TO HOP

Ngan hang td hgp (combinatorial library): tap
hgp cdc dong tai to hgp trong phage A mang
cDNA to hgp cta hai trinh tu ving bién doi
cua sg¢i nang va sgi nhe.

Ngan hang nay chita cdc Fv cua tiat ca khiang
thé cé6 thé dugc tao ra tu t&€ bao B.
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QUI TRINH TAO NGAN HANG TO HQP

- Tong hgp ¢cDNA tif mRNA t& bao B ctua nguvi

- Khué&ch dai bing PCR dé thu viung thay déi tuong
wng véi Fv cua s¢i ning va cua s¢i nhe

- Cit cac cDNA bing to hgp nhat dinh cdc enzyme
cat giéi han

- Dong hoa riéng biét cac gen tuong ung vdi sgi nhe
va cdc gen tuong Wng véi sgi niing vao phage A dé€ cé
ngian hang s¢gi nhe va ngan hang s¢gi nang riéng.

- Dong héa tirng ciip s¢i nhe-sgi niing vao phage A dé
tao ngan hang td6 hgp: méi dong phage c6 thé biéu
hién phin tu chifa ca s¢i ning va s¢i nhe cua vung
Fv (khdng thé s¢i don — single chain antibody)
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TAO DONG SAN XUAT Fy, CHUYEN
BIET KHANG NGUYEN TRONG E. coli

- Tuyén chon dong phage cho phan dng lai mién
dich véi khang nguyén muc tiéu
- Thu nhan dong nay va tach doan Fv

- Dong héa doan gen Fv t6 hgp vao vector
plasmid biéu hién trong E. coli

- Bién nap vao E. coli dé san xuat Fv tai to hgp
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MOT SO CACH UNG DUNG
KHANG THE PON DONG LAM THUOC

- Dung lam phuong tién van chuyén thudc dén
t& bao muc tiéu: receptor trén bé mit t& bao la
khang nguyén muc ti€éu

- Dung lam phuong tién van chuyén mét
enzyme dic biét dé€n t€ bao muc tiéu. Enzyme
xtic tac bi€n tién chat cia thudc thanh thudc tai
t& bao muc tiéu
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Drug

—— Monoclonal antibody

—— Cell surface protein

Target cell
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Prodrug

Cell surface protein

Target cell
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1. CHA:N POAN PHAN TU

2. SAN XUAT THUOC PROTEIN TAI TO 15 (0] %

3. SAN XUAT VAC XIN

4. XU LY MOI TRUONG, CHUYEN HOA VA SAN
XUAT SINH KHOI

5. KICH THICH TO THUC VAT

6. THUOC TRU SAU SINH HQC

7. SINH TONG HOP CHAT PHAN TU LUGNG NHO
8. SAN XUAT PROTEIN TAI HOP QUI MO LGN
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VAC XIN TRUYEN THONG

+ Vac xin truyén thong thudng 1a dang bat
hoic hodc nhuge doc cua tac nhian giy bénh
dugc tiém dé gay phan ing mién dich.

+ Tdc nhan giy bénh dugc nudi cdy qui mé
I6n, thu nhan, bat hoat (inactivated) hodc gay
nhugc doc (attenuated).
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NHUGC PIEM CUA VAC XIN TRUYEN THONG

- Chi mét sé it vac xin dugc san xuit do khé nhan
thanh sé lugng 16n da dé€ san xuit vic xin.

- Can dung t& bao ngudi hoiic dong vat rat ton kém
d€ san xuat vac xin tir virdt ¢ nguoi va dong vat.

- Can c6 bién phap an toan khi thao tac véi so lugng
16n tac nhian gay bénh.

- C4c ching gay nhugc ddc bing phuong phap héa hoc
c6 thé trd lai trang thai cuong doc.

- Viéc bat hoat cé thé khong hitu hiéu giy lan truyén
bénh béi vic xin.

- Thoi han st dung ngin va can diéu kién bdo quan
lanh.
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VAC XIN TAI TO HGP

+ La cdc dang vac xin dugc tao ra bing k§y
thuat tdi té hgp gen.

+ C6 hai dang vic xin tai t6 hgp: vac xin tiéu
phan va vic xin nhugce doc
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VAC XIN TIEU PHAN (SUBUNIT VACCINE)

+ Vac xin tf mét bo phan ctia tic nhan gay
bénh.

+ Gen ma héa cho vung quyét dinh khang
nguyén dugc dong héa va biéu hién vugt midc
trong t& bao vi sinh vat, tinh ché& dé st dung lam
vac xin.

+ Uu diém: bén va an toan; cé6 thanh phan héa
hoc xac dinh, khong chd@a cac protein tap, cac
nucleic acid c¢6 thé gay tac dung phu.

+ Nhuge diém: dic tién, doi khi khong thu dugc
dang co hoat tinh.
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VAC XIN HSV (HERPES SIMPLEX VIRUS)

+ Tao viac xin ti€u phan khong chia thanh phan
gay ung thu (b gen).

+ Glycoprotein vé viriut gD cé thé gay dap dng 6
chudt tao khang thé trung hoa virit HSV.

+ Gen ma héa cho gD dugc dong héa vao vector
bi€u hién trong t& bao huii nhit CHO (Chinese
Hamster ovary).

+ Tao gD t4i tdé hop tan (khong gan vao mang t&
bao) khong chifa viung trinh tu ma héa cho dau C
cua gD

+ gD tai tdo hgp c6 kha ning trung hoa ca HSV-1
va HSV-2.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

HSV glycoprotein D

Exterior

Membrane

Interior

COOH

Transmembrane
domain



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Modified HSV
glycoprotein D

COOH

Exterior

Membrane

e —

Interior



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

VAC XIN PEPTIDE (PEPTIDE VACCINE)

+ Vac xin 1a doan peptide ngin ti¥ ving quyét
dinh khang nguyén trén bé mit t& bao hoic vi
rut
+ Vi du: vaccine to khang nguyén VP1 (virion
protein 1) trén bé mit virit FMDV.
- Tong hgp héa hoc doan peptide khoang 10 -
20 amino acid tir 141 - 160 (dau C) cho hiéu luc
khang nguyén cao.
- Peptide dung hgp giita hai doan 141 - 160 va
200 - 213 cho hiéu luc khang nguyén cao hon.
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Figure 11.3 Generalized envelope-
bound protein with external epitopes (1
to 5) that might elicit an immune re-
sponse.
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Short peptides
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VAC XIN NHUGC POC TAI TO HGP

Vi khuan hay virit lanh dugc bién doi di
truyén dé€ bi€u hién y&u td quyét dinh khiang
nguyén cua vi sinh giy bénh;

- Vi sinh giy bénh bi bién doi di truyén bing
cach gay dot bién hoic loai bo gen ac tinh.
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VAC XIN DICH TA NHUGC POC TAI TO HOP

+ Vibrio cholerae giy dich ta cidp tinh bing
enterotoxin gay triéu chiing ta.

+ Enterotoxin gom 01 tiéu phan A va 05 ti€u
phan B

- Tiéu phan A gom peptide A1 mang doc tinh va
peptide A2 ndi tiéu phan A vao cédc tiéu phan B.
+ Vic xin tiéu phan dang enterotoxin bat hoat
khong cé tinh khdng nguyén cao. Do viy can
thi€t tao vic xin tai t6 hgp nhugc doc.
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VAC XIN DICH TA NHUGC POC TAI TO HOP

+ Dang 1: chen gen khang tetracycline vao
viing A1 trén b gen cuia vi khuan. Nhugc
di€m: gen khang tetracycline c6 thé bi tach
ngiu nhién khéi ving A1 lam vi khuén tré lai
co doc tinh.

+ Dang 2: thay gen khang tetracycline cua
Dang 1 biing doan A1 dot bién (mat doan)
biang tai tdo hgp cac doan tuong dong. Dang 2
on dinh khong kha néing tré lai dang doc tinh.
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VAC XIN DUA TREN VIRUT BENH
PAU MUA (VACCINIA VIRUS)

+ Thudc nhém cdc vector vaccine: viac xin
song biéu hién khiang nguyén muc tiéu cda
tac nhan gay bénh truyén nhié m.

+ Mot sé vac xin da dugc phdt trién: vac xin
viem gan siéu vi B (HBsAg), vac xin ngua
influenza virus (haemagglutinin).

+ Nguyén tiac: dua vao tdi td hgp ciac doan
tuong dong
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VAC XIN DUA TREN VIRUT BENH
PAU MUA (VACCINIA VIRUS)

- Tao plasmid tdi td hgp: gen tk-promoter-gen
khang nguyén-gen tk

- Bién nap vao t& bao dong vat (CEF: chicken
embryo fibroblast) c6é ki€u hinh TK- da dugc
nhiém béang vaccinia virus hoang dai (TK™).

- Chon loc dong t& bao TK- bing méi trudng
chia BUdR (BrdU).

- Khang dinh dong mang gen ma héa khing
nguyén muc tiéu bang lai phan td.
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PYRIMIDINE BIOSYNTHESIS
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1. CHAIN POAN PHAN TU

2. SAN XUAT THUOC PROTEIN TAI TO HGP

3. SAN XUAT VAC XIN

4. XU LY MOI TRUONG, CHUYEN HOA VA SAN
XUAT SINH KHOI

5. KICH THICH TO THUC VAT

6. THUOC TRU SAU SINH HQC

7. SINH TONG HOP CHAT PHAN TU LUGNG NHO
8. SAN XUAT PROTEIN TAI HOP QUI MO LGN
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1. PHAN HUY CAC HOP CHAT DI SINH
2. CHUYEN HOA TINH BOT VA PUONG
3. THUY PHAN CELLULOSE

4. SAN XUAT SINH KHOI
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PHAN HUY CAC CHAT DI SINH
BGOT VI KHUAN

+ Xu 1y sinh hoc méi truong (bioremediation):
ing dung vi sinh vat dé lam sach méi trudong
chita cac chat gy 6 nhiém.

+ Giong Pseudomonas c6 cac plasmid (50 - 200kb)

ma héa enzyme thiy phian hon 100 hgp chat hitu
co chita nhan thom hoac nhom halogen.
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PHAN HUY CAC CHAT DI SINH BOI
VI KHUAN

+ Cac hgp chat nhan thém dugc bién doi thanh
catechol hodc protocatechuate sau do bi 6xi hoa
thanh acetyl-CoA va succinate hodc pyruvate va
acetaldehyde.

+ Cac hgp chat nhan thom bi halogen héa duge
bi€n doi thanh catechol, protocatechuate
hydroxyquinone hoic cdc dan xuat halogen tuong
ng biing nhitng enzyme tham gia chuyén héa céc
chat hitu co nhan thém binh thudng.

+ Nhém halogen dugc thay bing nhém hydroxyl
bcoi phan wng xuc tac boi dioxygenase.
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NHU’GC DIEM CUA CAC CHUNG
PHAN HUY CHAT DI SINH TU NHIEN

- Moi chiing chi phan hily mét hodc vai chat

- Nong do chat di sinh cao thudng e ché sy ting
truong cua chung

- Thuong bi e ch€ tang truéng bdi chat di sinh
khac cung hién dién

- Su hap phu lén cdc chiat mang trong dat hoic
bun han ché& sy phan huy bdi vi sinh vat

- Téc @6 phan hiy chAm
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BIEN POI DI TRU¥1§N CAC CON PUONG
PHAN HUY SINH HOC

- Dung giao nap hoédc ky thuat gen

- Pua plasmid ti¥ nhiéu ching Pseudomonas
khac nhau vao chung trong mét t&€ bao chu tao
ra ching cé kha ning phan hiy nhiéu cd chat
khac nhau.

- Né6i rong dai co chat cé thé bi phan hiy béi
mot con duong sinh hoa.
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BIEN POI DI TRUYEN BANG GIAO NAP

- Dung giao nap dé chuyén vao cung mot chiing
nhian nhiéu plasmid khidc nhau mang cdc gen
cua cac con duong phan huy khac nhau.

- Cac plasmid tai t6 hgp tuong dong tao ra
plasmid dung hgp chita nhiéu gen phan hiy hoiic
cung hién dién bén trong t& bao.

- Vi du: sy tao thanh ching c6 thé dong thoi
phidn huy camphor (CAM), octane (OCT),
xylene (XYL), naphthalene (NAH) ctia dau thé.
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BIEN POI DI TRUYEN BANG KY THUAT GEN

- Tao chung E. coli mang operon toluene dioxygenase
thuy phin toluene va trichloroethylene.

- Cac gen todA, todB, todC1, todC2 tu Pseudomonas
putida dugc dong héa vao E. coli duéi su kiém soat cla
tac promoter.

- Khi dugc cdm wng bing IPTG toluene va
trichloroethylene dugc phan hiy mat hoat tinh.

- Chung E. coli tai to6 hgp nay cé vu diém hon chiing P.
putida ban dau 1a c6 kha niing phan hiy cao hon.
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4. SAN XUAT SINH KHOI
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ENZYME CHUYEN HOA TINH BOT VA PUONG

-a-Amylase thiy phian ngiu nhién lién két a-1,4 tao
hon hgp glucose, maltose, maltotriose, cic doan a-
limit dextrin, diing dé dich héa tinh bot

-B-Amylase thiy phan lién ké&t a-1,4 tir hai dau tao
ra maltose va cac doan B-limit dextrin.

- Glucoamylase thuy phan a-1,3, a-1,4 va a-1,6 tao
glucose, ditng dé dudng héa tinh bot hoic thiy phan
cac duong con lai trong bia.

- Glucose isomerase dugc dung dé chuyén héa
glucose thanh fructose.
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CAIBIEN ENZYME CHUYEN HOA

TINH BOT VA PUONG

- Biéu hién vugt midc trong t& bao ting trudng
nhanh trén co chit ré tién.

- Dung a-amylase chiu nhiét trong buéc ho héa dé
lam gidm thoi gian va s6 lugng enzyme can thiét.

- Tao a-amylase va glucoamylase c6 cung nhiét do
va pH tdi vu dé thuc hién dich héa va dudng héa &
chung mot diéu kién.

- Dung enzyme thiy phan tinh bot séng dé loai bo
buéc ho héa, giam chi phi ning lugng.

- Tao chiing nAm men cé glucoamylase dé bé buéc
duong héa trong 1én men con.
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TAO CHUNG NAM MEN BIEU HIEN
GLUCOAMYLASE TREN BE MAT TE BAO

- Gen ma hoa glucoamylase dugc dong hoa vao
gitta vung kiém sodt ti€t sss va viung 3' ciia gen
agglutinin, duéi sy kiém soat cia GAPD promoter.

- Poan gen to hgp nay dugc sat nhap vao nhiém sic
thé nAm men théng qua trao doi doan tudng dong.

- Chon loc dong tai tdé hgp bing trp-.

- NAm men tao thanh cé hoat tinh thuy phan tinh
bot.
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THANH PHAN VA CAU TRUC LIGNOCELLULOSE

- Lignocellulose: lignin, cellulose, hemicellulose
- Lignin: polymer cia phenylpropane, tao lién két héa hoc
vGi hemicellulose bao quanh sgi cellulose.

- Hemicellulose: cdc polymer mach ngian cia hexose va
pentose.

+ Xylan: s¢i poly-B-1,4-xylan véi nhanh bén la arabinose,
glucuronic acid, arabinoglucuronic acid; thuong hién dién
trong go cing.

+ Mannan: glucomannan, galactomannan; thuong hién
dién trong gdb mém.

+ Arabinogalactan.

- Cellulose: homopolymer ciia glucose ndi véi nhau bing B-
1,4-glucoside.
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Figure 13.14 Structure ot a portion of a cellulose chain. Glucose residues are joined
head to tail by -1,4-linkages.
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THUY PHAN CELLULOSE BANG CELLULASE

+ Cellulase: cac enzyme thuy phan lién két p-1,4-
glucoside:

- Endoglucanase: thuy phian B-1,4- gitta hai phan tu
glucose trong viing vo dinh hinh, tao cdc mach ngin.

- Exoglucanase: thiy phan tir hai dau tao glucose,
cellobiose (hai glucose), cellotriose (ba glucose).

- Cellobiohydrolase: exoglucanase thuy phian tu hai
dau tao cac mach khoang 10 glucose.

- B-Glucosidase (cellobiase): thuy phan cellobiose,
cellotriose thanh glucose.
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TAO DONG BIEU HIEN GEN CELLULASE

- Tao ngan hang bd gen bi€u hién cua doi tugng vi
sinh viat quan tam trong E. coli.

- Tuyén chon dong bi€u hién cellulase bing méi
truong chiva CMC tao vong phan huy CMC.

- P61 v6i chiing khong tao cellulase tiét, viéc tuyén
chon s€& dua trén phuong phap lai mién dich hoic
lai Southern.

-Dong co hoat tinh B-glucosidase dugc phat hién
bang méi trudng c6 ngudon C duy nhat 1a cellubiose
hoiic co chat tong hgp 1a X-Gal (5-Bromo-4-chloro-
3-indolyl-B-D-glucopyranoside).
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SAN XUAT SINH KHOI

+ Cac dang sinh khoi nhu lda mi, cdc alkane tw
dau khi, chat thai cellulose va methane dugc
ding 1am co chat dé tao protein don bao SCP.

+ SCP dung lam chat bd sung thuc pham cho
nguoi va dong vat.

+ C6 thé tao ra SCP lam chat bo sung thuc
phim ré tién bang con dudng ky thuat di
truyén.
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