Chuong 4.

CONG NGHE SINH HOC THUC VAT
PLANT BIOTECHNOLOGY

I. Khai qll{lt Vé CNSH thl.l’c Vé\lt (General plant biotechnology)
II. Nuoi Cé\’ly mo & co guan thl.l’C Vé:lt (Plant tissue and organ culture)
I1l. Cac kS’ thllé:lt chuyén gen o thl.l’c Vé:lt (plant Gene transfer

technologies)
IV. Cac wng dung cua nuoi cay mo teé bao thyc vat
(Applications of plant tissue culture)
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I. Khai quat vé CNSH thuc vat
Lich sir phat trién
- 1902 — 1930: Thur nghiém ban dau
- 1934 — 1955:
- Nudi thanh cong té bao ca rot (Gautheret, 1937)

- Phat hién vai tro cua vitamin, I1AA, NAA, 2.4D va kinetin
... la tién dé xac dinh thanh phan hda hoc ciia MT trong nudi
cay mé TBTV.

- 1957 - 1992:
- Tach va nudi té bao don
- Vai tro auxin/cytokinin
- Tao protoplast va tai sinh cay
- Tao cay don boi tir nudi cay tdi phan
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Lich str phat trién (Development history)

1957: Skoog & Miller nghién ctru ty 1€ gitra trong su hinh
thanh cd quan ctia md seo thudc 14 (Research on Ki/ Au ratio in the
organ formation of tobacco scar tissue.)
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I. Khai quat vé CNSH thuc vat
Lich sir phat trién
- 1902 — 1930: Thur nghiém ban dau
- 1934 — 1955:
- Nudi thanh cong té bao ca rot (Gautheret, 1937)

- Phat hién vai tro cua vitamin, I1AA, NAA, 2.4D va kinetin
... la tién dé xac dinh thanh phan hda hoc ctia MT trong nudi
cay mé TBTV.

- 1957 — 1992:
- Tach va nudi té bao don
- Vai tro auxin/cytokinin
- Tao protoplast va tai sinh cay
- Tao cdy don bdi tir nudi cay tui phan

- San xuat quy mo 16m va trén dién rong



Diéu khién ra hoa trong in vitro
In vitro flowering control
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Nudi cay phdt sinh cu

Tuber induction culture
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San xuat ré to sim Ngoc linh trong Bioreactor

Producing root of Ngoc Linh ginseng in
Bioreactor
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Nhitng wu thé ciia nudi cay mo va té bao

Vi nhan giong - Micropropagation

- Thue hién trong PTN, khdng chiu anh hudng cia thoi tiét, mia vu
- Hé s6 nhan giéng cao, gitt nguyén dic tinh cay me




Nhirng wu thé ctia nudi cay mo va té bao (The advantages of tissue
and cell culture

\‘\\ ‘. |~‘I. -

-

Nhén giong in vitro ( micropropagatio )
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Nhirng wu thé ctia nudi cay mo va té bao (The advantages of tissue
and cell culture)
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Cay chudn bi cdy vao bau
(Plants prepare to transplant
Into pots)

Bau dat (potting soil) 1



Nhirng wu thé cita nudi cay mo va té bao (The advantages of tissue
and cell culture)

Chon giong in vitro dwa trén cac cong nghé té bao
(Selection of in vitro varieties based on cell technologies)
- RUt ngan thoi gian;
- Chon cac dac tinh quy;
- Thu dugc cay ludng boi 2n thuan ching nhd da boi hda
dong don boi;
- Tan dung gen lin thuong khdng biéu hién.
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Nhirng wu thé ciia nudi cay mo va té bao (The advantages of tissue
and cell culture)

Khai thac cac hop chat (Extraction of compounds)

- San xuat chil dong va lién tuc, khdng phu thudc vao diéu kién
te nhién va mua vu;

- Khai thic céc chat quy, cau tric phirc tap, khong tong hop
duoc bang phuong phap hoda hoc;

- Chon dong té bao san sinh cac chét’ v6i nang suat cao Vuot troi
SO v&i cay tu nhién va thoi gian ngan hon;

- Thu nhan chat quy tir cay ting trudong cham, sinh san kho
khan;

- Giam gia thanh.
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Vai tro CNSH TV trong twong lali

Ting san lwong lwong thwe gap d6i (Increase food productioon twice)
- Chon giong: chong chiu thoi tiét khac nghiét, pham chat tot,
nang suat cao, ¢ kha ning san xuat hoa chat, protein;
- Bién phap chong sau bénh, co dai;
- Giam thudc trir sau, diét co, phan bon;
- Phét trién nén ndng nghiép sach va xanh hon.

Phét trién bén virng (Sustainable Development)

- Tang sinh khoi dé san xuat nang luong thay thé nguon dau
mo;

- Phét trién hod hoc xanh dé mot mat cung cap sinh khoi cho
san xuat hoa chat, mit khac phai bién thuc vat thanh nha may
hoa chat.
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Té bao thyue vat cé tinh toan hé.

Mature plant

Plantiet forms ' %

=_)
roots : .
ROOt oens
Cultured
Cultured f{
‘ =: ’ cells /.
stage is planted \ /
- ﬁc
Cells in culture
“Torpedo” stage o P00

Dé nudi cay md thuc vat (NCMTV) ¢d hiéu qua can thanh
thao cac ki thuat vO trung, biet cach pha ché moi truong thich
va kém theo la cac dung cu trang thi€t bi twong tng.
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I1. Nudi cay md va co quan thue vat (Plant organ and tissue culture)

MOi truwong nudi cay (culture media)

- Nguyén t6 da lugng: N, P, K, S, Ca, Mg

- Nguyeén t6 vi lugng: Fe, Mn, Zn, Br, Cu, Co, Mo

- Vitamine: B1, nicotinic acid, biotin,..

- Nguon carbone: surcrose hodc glucose

- Chat diéu hoa ting truong : auxine va cytokinine, GA,
ABA

- C4c chat phu trg khac
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I1. Nudi cay md va co quan thue vat (Plant organ and tissue culture)
M#éu dung trong nudi cay (Sample used in culture)

Dinh sinh trudng
Choi ngon

L4

Than _
L4 mam
Truc ha di€p

Bao phin

Phoi
shoot tip, leaf, lateral bud, stem
or root tissue (Fig. 1).

LA mam
Pho1
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http://aggie-horticulture.tamu.edu/tisscult/pltissue/fig1.jpeg

Adult Plant Mew Adult Plant

Figure : Different methods of cell culture.
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http://www.scq.ubc.ca/your-guide-to-plant-cell-culture/

I1. Nudi cay mé va co quan thue vat (Plant organ and tissue culture)

Nudi cay md phan sinh (meristem culture)

d

Proliferate under the sterile conditions of in vitro culture
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http://aggie-horticulture.tamu.edu/tisscult/pltissue/fig6.jpeg

Nudi cay mé ré (root culture)

Root of
carrot plant

< ) Cell division
. in culture

Root cells in Adult plant
growth medium
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I1. Nudi cay md va co quan thue vat (Plant organ and tissue culture)

Nudi cay bao phan hat phan (anther and pollen culture)

Figure Anther culture and haploid
plants regeneration

(a) Anther at the onset of the culture.
(b) Anther after 6 days in culture. (c,
d) Embryos emerging from the
anthers after 30 days in culture, (e)
and with leaves (f, g) subcultured in
growing medium. (h) 80-day-old
regenerated haploid plant from
anther culture (left-hand side) and a
diploid control of the same age (right-
hand side).
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Biology of the Cell www.biolcell.org Biol. Cell (2006) 97, 709-722
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Nudi cay protoplast (protoplast culture)

el

e —_— \ e

Cells are stripped of their cell walls and brought into close
contact, they tend to fuse with each other

O S=—] by SN N

02 protoplast c6 kha
nang dung hop

22


http://aggie-horticulture.tamu.edu/tisscult/pltissue/fig7.jpeg

Qua trinh vi nhan giong (micropropagation process)

Tissue sample Tissue samples
scraped from placed in Agar growth
parent plant medium containing
nutrients and auxins

Samples develop
into tiny plantlets

‘=

Plantlets planted
into compost
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I11. Sw phat trién cong nghé gen & thue vat (Gene technology
development in plants)

3.1. C4c phwong phap chuyén gen ¢ thue vat (Methods of
gene transfer in plants)

Nho phat hién Agrobacterium tumefaciens gay khoi u ¢ thuc
vat, viéc chuyén gen ¢ thuc vat 6 budc nhay vot.

Do té bao thuc vat cd vach ctmg nén cac nha nghién ctu da
tim nhiéu phuong phap khac nhau dé dua gen vao bén trong té
bao TV.

: Chuyén gen béng phuong phap gian tiép
- Chuyén gen bang phuong phép truc tiép
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3.1. C4c phwong phap chuyén gen ¢ thue vat
a/ Chuyén gen qua trung gian Agrobacterium tumefaciens

Puoc thuc hién nhd vi khuan tao khoi u & thue vat, chu yéu
qua Ti-plasmid. Bay la phuong phap thong dung va dé thuc hién

O thuc vat

A. tumefaciens la loa1 VK
G-, song trong dat, giy bénh
cho TV dudgc st dung nhu
cdc vector ty nhién dé mang
cac gen ngoai lai vao mo va
TB thuc vat.

A. tumefaciens
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a/ Chuyén gen qua trung gian Agrobacterium tumefaciens

Agrobacterium tumefaciens

DNA containing the
gene of interest

Recom-

\ Ti plasmid . Introduction .Regeneration !

. Restriction

enzyme and into plant of plant
DNA ligase cellsin
JITCE B ey RURRE
Site where Plant with
restricion Inserted T DNA new trait
enzyme cuts carrying new gene

Copyright © 2005 Pearson Education, Inc. publishing as Benjamin Cummings
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3.1. C4c phwong phap chuyén gen ¢ thue vat
b) Chuyén gen true tiép

C6 nhiéu phuong phap nhu sir dung lyposome, dién bién nap,
vi tiém, ban gen, dung silicon carbide.

+ Ban gen 14 sir dung toc d6 cao ciia vi dan dao mang RNA hay
DNA xuyén vao trong té bao. Cac vi dan la nhiing hat tungsten hay
vang tam DNA.

Plants
regenerated
from
~~| _tissue culture.
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GENE

l identified and
Ag terium lsulated

tumefaciens

X O B
I% O | Agrubactarlum Gene Gun
. d-"'l gene
- - Ogene inserted replication
bacterium mixed ‘ into ti plasmid ’

with plant cells

\ gold particles -Er
_/ coated with DNAE— '}i
/ ti plasmid mn:wes cells shot with gene
T DNA into plant cell and
inserts DNA into K

gun and DNA
plant chromosome

incorporated into
ECI'B'EFIII'I for
S e ».-»%
transge.ne

plant cell chromosome

cells screened transformed cells transgenic plant
for transgene selected with regenerated from single
selectable marker transformed cell

The basic process of plant transformation with Agrobacterium and the gene gun. .



3.1. C4c phwong phap chuyén gen ¢ thue vat
b) Chuyén gen truec tiép

+ Vi tiém c6 thé dugc thuc hién dé dang d6i véi té bao tran cb
dinh trén alginate. Hi¢u qua cO thé dat 20% doi véi t€ bao cay
thuoc la.

+ Bién nap qua trung gian cac soi silicon carbide: Tron chung
cac plasmid DNA véi té bao trong su hién dién cua cac soi
silicon carbide va lac. Khi lac dung dich, cac soi manh cia
silicon carbide twong tu nhu nhitng cdy kim lam thung vach té
bao dé plasmid DNA xam nhap vao trong
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3.1. C4c phwong phap chuyén gen ¢ thue vat

c/ Cac gen ddnh diu

- Gen khang khang sinh

- Gen B-glucuronidase (gusA)

- Gen luciferase

- Gen ma hoa protein phat huynh quang mau

xanh luc GFP (green fluorescent protein) cua sura.
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Phuong phap thu hoat tinh B-glucuronidase

- Ngiam mAiu 14 trong thudc tht Gus, d€ qua
dém & 37° C.
- Quan sat dudi KHYV, ciac t€ bao xuit hién

mau xanh cham dac trung
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St dung gen chi thi GUS & cay Brassica sau chuyén gen
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control

vV

group 2

St dung gen chi thi GUS & Arabidopsis thaliana sau chuyén gen
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V. Cac irng dung ciia nudi cay mé té bao thuc vat
a/ Nhan giong vo tinh quy mé lén

- Hé s6 nhan giong 16m;

- Su dong déu cua cay giong anh hudng dén ning suat va
chat luong san pham;

- RUt ngan thoi ky sinh truéng va sir dung wu thé lai.
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V. Cac wng dung cua nuoi cay mo té bao thyc vat

a/ Nhan giong vo tinh quy mé 1én

Quy trinh vi nhan giong cay téch

1,2, 3: Mdu dua vao nudi cdy;
4,5:Tao callus phoi hoda; 6: Cay con tdi sinh tir phoi vo tinh;
7: Nhdn nhanh chéi in vitro; 8: Nudi cdy phdt sinh ré;

9,10, 11, 12: Cay téch in vitro ngoai vuon vom (1 thdng, 3 thdng, 5 thang tuoi)
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V. Cac wng dung cua nuoi cay mo té bao thyc vat

a/ Nhan giong vo tinh quy mé 1én

©Chjfudfs 14 I16n nhit 25'c

Trong lUgng 1udi 160 or
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V. Cac wng dung cua nuoi cay mo teé bao thyc vat

b/ Cu bi va hat giong nhan tao (artificial seeds)

- D& dang bao quan va van chuyén
- Cung cap giong so luong 16n

Vat liéu lam Nguon méu
vo boc str dung lam
hat nhan tao

Hang trim “hat” gidng khoai tAy nim gon
trong 1ong ban tay di d€ trong trén dién tich
cd trim mét vudng. Va diéu dic biét 1a, theo
tdc gia cua cdng trinh nghién cru, loai “hat”
nay cho ning suat cao gip doi, gdp ba gidong
khoai tay binh thudng.

38



ry ry
A A A N\

V. Cac wng dung cua nuoi cay mo teé bao thyc vat

A

¢/ San xuat ciy giong sach mam bénh

Cay bi nhiém Vi khuan, nam,
tuyén trung la chon canh nhanh
khong nhiém dé vi nhan giong. / /

Cay bi nhiém virus, thi ding pp /| i
nuol cay mo: | '\

- Qua nhiéu dong cay chuyén, chon \\\\
dong khong nhiém

- Xt ly nhiét d: 30 — 37°C/ 10 — 14
ngayi 59 B 6OOC/5 —10 _phUt _ ..So d6 cat doc dinh sinh truedng choi lan

- Xur ly hoa chat: malachite, thiouracil,
trc ché sinh san virus
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V. Cac wng dung cua nuoi cay mo teé bao thyc vat

d/ Lap ngan hang gen thuec vat

Céach giir giong ¢ hiéu qua hon ca do6i vai té bao nudi cay mo
va meristem 13 bao ton lanh. Van dé quan trong trong luu trit
giong 1a khong dé xuat hién bién di, phai kiém tra thuong xuyén
stc song Va tinh 6n dinh cia giong. Lap ngan hang gen thuc vat
bang té bao nudi cay mo 1a mot cach bao vé sy da dang sinh hoc
cua thuc vat.
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