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BIOTECHNOLOGY

“Pugc hiéu 1a mdt cong nghé manh, can thiép
tryc ti€p vao gen va t& bao, nhim cai bi€n sy sdong
phuc vu cho 1¢i ich chinh ding cua con ngudi...”

-Phuong phap manh
-Ky thuit manh
-Tai chinh manh
-Tri tué¢ manh

-Sén pham manh

Bén canh CNSH truyén théng
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SINH HOC CUA THUC PHAM CHUC NANG

O Vai tro ngoai bao (thu déng)

(Gidp dd md va cd quan sU dung
t6t cdc sdn phdm cua té bdo)

@ Vai tro néi bao (chi déng)

(Kich hoat vao ndi bao,"ddt hang”
cho t& bdo sdn xudt hay hoat dong)




Lam thay déi tinh thédm mang tb

Kénh ion
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Phospho-diesterase
(Co ché théng tin ndi bdo)




Hoat hoa enzyme (thong tin ndi bao)
Cdc protein

< ‘ge Mang té bao
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Phosphoryl hoa
Tao dong thac E’



Mang té bao
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Protein mai
1 M-ase I
Phosphoryl hoa

k Phién ma



THUC PHAM CHUC NANG TU CNSH
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T’ céng nghé thao tdc chuyén gen
TU cong nghé lai t€ bdo (thé khdm)
T& cdng nghé mé va nhdn bdn

TU ngudn sang loc hop chét tu nhién
T4 céng nghé thu tinh 6ng nghiém
T4 céng nghé té bdo gbéc

T4 ngudn ddng thuc vat hoang da



CONG NGHE SINH HQC
THUC PHAM

Sinh vat bién doi gen
(Genetically Modified Organisms — GMO)



CNSH TP - Truyén thong va Hién dai

1 CN Thuc phém dua trén sinh hoc
CNSH thuc pham truyén thong:
» Lén men VSV

Pho mai
Bia
Ruou vang
Banh mi
CNSH thuc pham hién dai
= Nudi cay md
= K¥ thuat di truyén
Khac v6i nhan gidng vat nudi
va cay trong




K¥ thuat di truyén - GMO/GMF la gi?

g

Fragment 1 Fragment 3
Fragment 2 Fragment 4

v
OO OO0
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Insert fragments
into vectors

Introduce vectors
into bacteria

Ky thuat di truyén lién quan
dén cac thao tac trén phan tu
DNA
DNA tir loai nay duoc gin vao
DNA cua mot loai khac

Goi 1a: DNA tai t6 hop
Sinh vat chiu cac tac dong vé
mit di truyén goi la:

SV bién do6i gen (GMO)
SV chuyén gen (TO)
Thuc phim st dung nguyéen

liéu tr GMO goi la thuc pham
bién doi gen (GMF)



Thuc pham chuyén gen (tp bién doi gen)
(GMF_Genetically Modified Food)
(GMO _genetically modified organisms)

“TAO RA SINH VAT MANG TIiNH TRANG LA”

\ 4

3 FOOD - FEED

Ché bién tir cac co thé dong, thue vat mang
cac gen tai to hop duwgc chuyén vao mot cach
nhan tao nham phuc vu cac l¢i ich khac nhau




GMO/GMF - Tai sao?

KT di truyén 1a phuong phap
chinh xac nhim tao ra cac san
pham bién doi gen (thuc vat,
dong vat, vi sinh vat, thuc
pham) theo nhu mong muon

Hiéu qua nhanh chéng, ro
rang, khong mang tinh do tim
nhu qua trinh chon loc tu
nhién

Cung cap coéng cu giip chién
dau choéng bénh tat, déi kém,
cai thién suc khoée va bao vé
moi truong



. QUY TRINH TAO GMO




Cac nha khoa hoc Viét nam da tao ra
thu'c vat mang gen nguci

T¢& bao ngudi phat trién
trong qua thi thanh Co TAm




Cac dau moc quan trong doi voi GMF

1953: phat hién cau tric phan tu
DNA
1973: gen dau tién duoc nhan ban
& VSV
7 1977: HOi nghi Asilomar ¢ My da
Doy  thong qua |
: An toan DNA tai to hop
biéu 1é
banh gia nguy co
Chinh sach ngan chan




Cac dau moc quan trong doi voi GMF
_

7 1990: chymosin tai to hop duoc
chap thuan boi FDA

Enzyme lam phomai

Bat nguon tir bao tir bé

Gen ma hoéa tao b?ovine duoc biéu
hién & cac vi khuan GRAS

Co trong 80% cac loai phomai ¢
My

La loai phomai ‘chay’ 6 Anh




Cac dau moc quan trong doi voi GMF
]

= 1994: FDA chap thuan
Ca chua “Flavr Savr”
Chin cham
Chat lugng ting cao




Cac dau moc quan trong doi voi GMF

5 1999: bap va dau nanh
chuyén gen c6 mit trong
80% thuc pham ché bién san
& My

Bap:
= Tinh bot, siro bap giau
ham lugong fructose

C LASQ](J (HFCS-high fructose corn

syrup), dau

Pau nanh:
B Déu, Lecithin, protein



Cac dau moc quan trong doi voi GMF

ilﬁ'ide

1999: Khéi lién hiép Chau

Au doi hoi phai dan nhin

san pham chuyén gen va

chin nhap khau bép va

cac loai dau chuyén gen
Lénh cAm duoc bii bo
nam 2004 nhung quan
diém chong GM khéng
thay doi



Cac dau moc quan trong doi voi GMF

- 2000: tiéu chuan vé
thuc pham hitu co ciia
USDA
o Phai khong co GM




Cac dau moc quan trong doi voi GMF
]

GLOBAL AREA OF BIOTECH CROPS

S T * 5 2005: 222 triéu acres (1

wl < acre = 0.4 ha) trén thé
8 giol

: Pugc trong bdi cac ciy
| chuyén gen

i e e » 55% 6 My

Source: Clive James, 2005

N \
bau nanh

In 2004, 81 million hectares worldwide were planted with GM crops, up 20% from 2003 z

Bap

Bong
= An Do, Trung Quéc

=
e
2
3

Hat cai

NE IAMES, 2006

http://www.isaaa.org/kc/bin/briefs34/es/index.htm
http://www.newscientist.com/data/images/archive/2483/24833301.jpg

SOURCE: [


http://www.isaaa.org/kc/CBTNews/press_release/images/briefs34/Global area_large.jpg

ﬁ‘ BIEN DOI GEN VI SINH VAT
..E»"’ (tao cac san pham méi)
o

Vi du sdan pham insulin



Cac san pham tir VSV chuyén gen

- Enzyme thuc pham
Banh mi
Chéat tao ngot HFCS
7 Amino acids

- Peptides
Nutrasweet

- Huong vi

- Acid hitu co

- Polysaccharide
o Vitamin




Thuc vat chuyén gen
]

’ o Tinh trang nong hoc

' Bap Bt
bau twong khang
Roundup (chat diét co)

Khang bénh
- Chat lugng thuc pham
= Dinh dudng
- San pham trao doi chat

1 Vac-Xin



LGa “vang” nhiéu beta-caroten (tién vitamin A)

Hy vong cuwu dwoc 500.000
nguoi mu loa

(Vién Cong nghé khoa ho
thuc vat Thuy Si)

Quy Rockefeller tai tro ‘ | /



Ca chua mui... hoa hong

Tap chi Nature Biotechnology vira cho hay
cac nha nghién ctru Israel da tao ra dwoc giong ca chua
bién doi gen mang mui nwéc hoa, chanh, sa, hoa hong.







B:ip khang siau Bt

- Chat di¢t con trung tu nhién
tu Bacillus thuringiensis
- Khong doc dodi véi con nguoi
- Doi tuong diét: sau bap
- Tiém nang:
Giam luong thudc diét con trung
can dung
Giam ddc t6 nAm

= 40% U.S. Corn crop Bt (2006)




Lo ngai vé Bt

P}}én hoa cay Bt 1a méi nguy
dén cac loai khong chu dich?

C6 thé tién héa chung khang Bt
Phér} hoa cay Bt c6 thé phan tan
ra dong rudong khac

Khong

Bt Star!

kiém soat duoc viéc bap

ink (dung trong chan

nuoi) tl

nam nhap vao hé théng

tiéu dung cua con nguoi



Kha ning khang thuoc diét c6
-1

= Pau nanh, bap va hat cai
canola khang thuéc diét co
Roundup

= Cho phép tudi diét ké ca
sau khi c6 hai da xuat hi¢n

= Tang ning suat

= Khong phai canh tac nhiéu
= 89% U.S. Soy crop (2006)



Lo ngai vé kha nang khang
thuoc diét co

Khuyén khich sir dung thudc
p diét co
0 nhiém nguén nudc ngam
Tiéu diét VSV c6 loi cho dat
, Thu phan chéo giira cac loai co
9% dz,ti
bay nhanh su phu thudc vao
cac cong ty h6a nong



Kha nang khang bénh

Pu dii bién doi gen khang virus

Cai hat
Pua do
Pua leo
B'Zip

Lua

bu du
Khoai tay
Pau nanh
Bi

Ca chua

Lua mi



THO
Alpha-glucosidase

Chong bénh Pompe’s, bénh roi loan té bao
gan &= khong c6 kha nang chuyén hoa
glycogen = dai duong -

a-glucosidase



Gen sinh truong (fGH, hGH, bGH)
B-gallactosidase,

khang hygromycine,

protein chong déng lanh,

o.-globin, neomicine,
phosphats-transferase,
liciferase

-




Tring voi ham lwong dinh dudong
phu hgp véi nhu cau con ngwoi

o-crystallin

Gen biét hoa SC
Gen protein
Gen tan mau
Gen khang virus




Sirc Khoe va Dinh duwong

-1 Gao Golden Rice
Tang cuong vitaminA, sat
Hat giong dugc phat mién
phi cho dan ngheo
- Cai thién can bang acid
amin cho dau nanh va
bap
- Vaccine tir chuoi




Mt vai thanh tuu trén theé gioi

B{ip Bt

5 Chuyén gen ma héa Cry protein

tr B. thuringensis vao cay bap
> sau an phai bi doc to tiéu
di¢t

Khong phat hién khang thé
chuyén biét dbi véi Cry protein
biéu hién dap ung di tng >
khong gay hai cho nguoi
Nghién ctru cho thay bap Bt it
bi nhiém béi nam fusarium va
doc t6 nAm fumonisn hon 13
bap théng thuong, cu thé giam
duoc 90-93%
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M4t vai thanh tuu trén theé gioi

Ca chua Flavr Savr

- Keéo dai thoi gian bao quan qua

nhd dua vao gen 1am can tro tong
hop enzyme polygalacturonase
gdy phan huy pectin lam mém
qua dan dén dé bi tan cong bdi
nam

Khong c6 tac dung keéo dai do
cing cia qua = qua van phai
dugc thu hoach luc xanh nhu loai
ca truyén thong

Lai giita giong chuyén gen voi
nhitng giong ngon cho ra qua
chuyén gen c6 huong vi ngon hon



Mét vai thanh tuu trén theé gioi

Trung binh 1 ngu6i nong dan
Trung Qudoc dung bong vai Bt
thi:
Giam dung thudc trir sdu 6-20
lan
Chi phi giam 28% cho 1kg
bong
Nong dan trong bong vai Bt o
Mexico va Nam My vua tang
dugc san lugng vira tiét kiém
chi phi
Giam su dung thudc tru sau =
giam moi nguy ngd doc thudc




Mét vai thanh tuu trén theé gioi

Sl N
‘ Unsprayed J

Pau nanh Roundup
Ready cua Mosanto co
kha nang khang thuoc
diét co

Tang lam dung thubc >
gay doc va anh huong
dén vat khong chu dich
Tao ra loai co6 dai khang
thuoc ‘superweeds’



Mét vai thanh tuu trén thé giéi

S
UH Rainbow & UH Sunup Papaya

UH Rainbow la két qua 1a1 cua glong du
du Hawai thuong véi giong chuyén gen
khang virus giy dom vong (papaya
ringspot virus) UH Sunup, tao ra giong
du du chuyén gen chat lugng cao giau
vitamin va khang virus

Vung xanh day la UH Rainbow, con vung
xung quanh thua thot la du da thuong bi
tac hai nang boi virus dom vong

Hang bén trai la du du bi tac hai nghiém
trong cua virus dom vong, hang bén
phai la du du UH Rainbow khang virus




Mét vai thanh tuu trén thé giéi

) San luong bi giéi han béi dd nhiém
man trén 40% dién tich dat tudi
tieu

O Ca chua chuyén gen Blumwald va
Zhang tao ra mot luong doi dao cac
protein van chuyén

O Cay trong sinh trudng va tao qua ca
trong diéu kién nudc tudi c6 dd
man cao hon 50 lan binh thuong, va
bé"mg 1/3 do man nudc bién




M4t vai thanh tuu trén theé gioi

7 Cac bénh vé nam pha huy 50 triéu tan lda hang niam,
giong khang nam c6 thé dugc phat trién nho chuyén
gen ma hoa cho protein khang nam

7 Coén trung gay ra ton that 26 triéu tan lda hang niam,
viéc chuyén gen méa héa cho protein khang cén trung
gitip giam dung thudc diét con trung = than thién
vGoi moi truong

o Cac bénh vé virus pha hoai 10 triéu tin lda hang
nim, thé chuyén gen bat nguén tir virus Tungro cho
phép ciy trong phat trién hé thong tu bao vé

7 Virus kham khoai mi giy ton hai nghiém trong cho
cay khoai mi.

o Giai phap: ngin biéu hién di truyén cta virus bing
cong cu anti-sense RNA trong giai doan nhiém ban
dau, tao phan tng man cam sau khi virus tin cong,
ngan chdn virus tai sinh bang cam ¢ng gen cam ling




Mét vai thanh tuu trén theé gioi

> 100 tricu tre em
trén thé giéi bi thiéu
vitamin A.

Gao di duoc bién doi
gen dé tich lily duoc
nhiéu  B-carotene.
Gao duogc tich hop
tinh trang nay giup
giam 1-2  tri€u
truong hop tor vong
& tré em moi ndm

PP

Tocopherols

Vitamin E !

Gibberellins <— GGPP

Phytoene synthase

Chiorophyll
ik (psy)

Y
Phytoene
Phytoene desaturase
(crtl)

Lycopene

Lycopene B-cyclase
(lcy)

a-Carotene  [-Carotene

" A X sl
f 11TRIn s avants
AIACIL]

Ye et al. (2000) Science 287: 303-305.

Normal rice




Cac dé tai nghién ciru & Viét Nam

Vién Sinh hoc Nhiét doi da thir nghiém thanh cong:

Dong lta chuyén gen khang sau duc than bang vi
khuan Agrobacterium tumefaciens

Cay thudc 14 va cay Hong khang sau xanh (Heliothis
ortunei) va thudc trir cé Basta™

Cai ngot mang gen Bt khang sau
Ng6 chuyén gen tao protein gidu sat (ferritin)



PH KH TN
tao DV
chuyén gen
dau tién & VN

(bé tai Vuon Uom TP HCM)
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