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NHIN VE QUA KHU,
PINH HUONG TUONG LAl




Céc doi twomg va dja ban nghién ciru bj bé hep

#* Loa

#* Dau twong

#* Cam

# Hoa

* San

#* Sam Ngoc linh va cac loai_ho sam khac
#* Nam

# Tiéu; Diéu; Dwra; Ca Phe.....

#* Cay lam nghiép

# Thuy san, chan nuoi....Tai sao khéng?

# Dia ban: Mién Nam, Tay nguyén.... Tai sao khong? Nam, ché pham
vi sinh cua VDT dworc biét dén réng rai & cac tinh nay




1 Cac hweong nghién cteu chinh

#* Cong nghé sinh hoc néng nghiép
# Cong nghé té bao
#* Cong nghé gen
* Lap ban do ;
* Phan lap gen

* Chuyén gen
* Chi thi phan tor
# Vi sinh vat
#* Dot bién
# Nam
# Nong nghiép cong nghé cao




ng nghé té bao thyc vat: tyt hu?

# Chuyén gen - khong thanh céng, do nhiéu nguyén nhan

# Nhan giong chudi, mia, phong lan....Pi hoan thién tir cudi nhirng nim 90 ciia thé
ky 20, chi tiép tuc sir dung khong co cai tieén vé cong nghé, vé doi tuwong

# Khong tiép can dwoc doi twong méi quan trong, kho nhin giong nhu:
#* Sam
# Tiéu, ca phé, Dira, dira sap, rong bién ....

# Khong tiép cin dwoc cong nghé méi nhu:
# Hydroponic

#* Bioreactor: cac hinh thirc khac nhau; nuéi cay sinh khoi, ban ngap chim
cho nhan giong ...

Pay 1a mot diéu dang tiéc 16n vi VDT ludn tién tién trong linh viee CNTB TV thé hé
tiép theo can phai khac phuc

Du an EU sip t6i: can dao tao mdt NCS trong linh vuc bioreactor




Giam ngon tao cay con trén hé thong khi
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Cong nghé Bioreactor

Coéng nghé nay dwoc trng
dung dé nhan giéng
thanh cong cac loai cay
an qua (Chuoi, dira,

tao...), cay lam nghiép
(Bach dan, keo...)




g nhan giong chuéi,
... nhiéu nwérc, thay
cong nghé cu.
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H¢é thong nudi cay
lay sinh khoi
Bioreator




Chuyén gen

# Plant Biotechnology
*Plant Cell Technology

X Phan lap gen
* Chuyén gen

* Gene/QTL mapping

* Marker-Assisted Selection

* Mutation Breeding and Heterosis
# Microbiotechnology
# Conventional Breeding

# Mushroom production




Céc hwéng nghién ctpu chinh

* Phan lap gen

* Chiu han

* Khang sau

* Khang thudc diét cé
* Chuyén gen

* Ngo

* Pau twong

* Lda

* San

Tat ca déu chwa thanh céng!




Theo William va CS quy trinh tao cdy BDG gém 5 bwdc Ién va 17 buédc nhd
(xem dw¢i). Chung ta méi chi lam 1-2 buédc (bwdc 4 hoac buéc 11) duwéi day
ma thoi.

Sang loc, phan lap gen
Panh gia trén cay mo hinh
Toi wu hda gen

Bién nap vao ciy trong

Danh gid biéu hién clta gen

o vk wWwhNE

Danh gid trong nha kinh va trén déng rudng

11. Chuyén gen trén dién rong

12. Pwa tinh trang vao cdy mong mudn (trait integration)
13. Panh gia trén dong rudng

14. Panh gia cac khia canh néng sinh hoc

15. Thu thap cac s6 liéu phuc vu cho cdng tac quan ly
16. Dang ky su kién

17. San xuat hat



McDougall, 2011 nghlen clru cac glong tao ra sau 2005 va di dén két
luén: chi phi phat trién cdy trong bién déi gen vé sau ting do ting dd
phure tap cua gen. V@i chi phi 136 triéu USD va 13,6 nam/sy kién

: Proofof Early Advanced
R&D Phases Discovery Concpt || Disvsiogmsnt | Dovalogmment Pre-Launch Launch
YearsforR&D | 1 ‘ 2 4 | 5/6|7 |89 10‘ 11|12 13‘14 15
Kham pha T6i wu héa
giai doan i
I' sé&m cau truc gen III
Kham pha giai doan Tao, chon loc va phat
I muén — Khing dinh | trién sw kién bién déi gen \Y
* | dac tinh quan tam cua cho muc dich thwong *
gen mai
v Danh gia tinh 6n dinh cta gen chuyén, nhan giéng va
I: 258thang 17,6 M.USD - thir nghiém dién rong
: , .

I: 20,9 tha X |
> ans B e Danh gia an toan va khao nghiém dong rudéng
IIl: 32,8 thang 28,3 M.USD VI

i sw kién bién déi gen
IV: 34,0 thang 13,6 M.USD
V: 42,0 thang 28,0 M.USD
VI: 47,0 thaing 17,9 M.USD VII. Ding ky va cac van dé phap ly
VII: 65,5 thdng 17,2 M.USD

TB: 13,1 nim  Tong: 136 M.USD



Tai sao phai sir dung cay mo hinh?

- Theo thong ké ciia Monsanto, trung binh phai nghién
ciru toi 6200 gen/thiét ké gen méi tim dwoc mdt gen
dé tao giong BPG c6 hiéu luc cao. (xem slide tiép theo)

- Vivay str dung cay mo hinh, co kich thuwdc bo gen
nho, thoi gian sinh trweong ngan dé chuyen gen, dé
phan tich (nhw Arab1d0ps1s) can thiét dé nghién ctru
vé chirc nang gen. Néu tot & cay mo hinh m¢i chuyen
sang cay khac dé giam chi phi va thoi gian.

- Khong phai tinh ¢’ ma chinh phii Trung Quoc duyét 2
ty USD cho dw an tao giong bién d6i gen tir 2005 (xem
slide tiép)



How much technology is there in a single seed

e I e
13 years t_———__J
is the overoge fime spent between |~
discovering a new variety and its commercial release,
considering the world’s most important crops.

Overall time
to develop a new biotech event and get it o commercialization:
Soybeans, 16.7 years; Cotton, 12.7 years; Com, 12 years.

More than 2,000 field tests |I

are conducted before the launching of each
new seed with bictechnology. 5.5 years
is the time destined for legal registrations and

regulatory affairs invelved in launching

Monsanto tinh: can | S e
khao nghiém 6200 gen '
m6i tim dwoc gen tot. |
Mbi dé tai ta lam 2-3
gen thi lic nao mai ra?

An average of 6.2 -
» thousand genes

are researched until the discovery
of a new bictech crop.’

More than 4,000

professionals

amongst researchers, farmers and regulatory
issues, are involved in developing

o new biotech seed.

US$ 136 million ., :
is the cost to develop a novel biotech -1
crop, from its discovery to its approval
for commercial use.®

1 = considering the lounchingt over the lost Five years
4 —averope for the evenh intreduced botween 2008 and 2012
Source. Croplife Inssenatonal



= &5 et RN AR EE K Z I Chinese Government Approved GM
Plants and Animals as Mega Project

(ERDEHIREAAR AR L BRI NE (2006-2020) ) FATE RIFRE 155 S EFEHER
16N EXRBBRL T Z—
One of the 16 mega projects in the next 15 years (2006-2020)
A I —— P E AR LI > Bonh EEUF R AAEYIROR » AE AR ]
HMEREHNEEREZ—
The only mega project in agriculture, using molecular biology to solve problems related
to food safety

B RV B GRSt T I B Rt A BTBCE AT - 39912014t AR
» Central and provincial governments will
each provide USD 2 billion

EBEMARWGRETEAN ~ /NE - Tk~ IEFE R - DU ~ 44 > FHETEHS
Research targets are crops like rice/wheat/corn and cotton, as well as animal species
like pig, cattle and sheep

mmR. JuE. (L~ &7 SRINEREEREY A ISR BRI R
PEABEEROKAY: - Ny ER AT SR R bR e A IR R E
To create new GM varieties of crops and animals resistant to diseases, tolerant to

stresses, better quality and higher yield for sustainable development
Source: CaiFu 2007







Chi thij phéan tir

| | | ]
BO ré, Ita ban

, Ray nau, bac Han, man
L- Lda thom I~ I'yd U s dia, xay dung tiéu
d,daoon nong ban ADN, DUS




Ket qu tao giong bing chi thj phén tir

Laa khang ray — Ra san xuat

Laa khang back 14 — Ra san xuat

Lua khang dao 6n

Khang man — Ra san xuat

Khang ngap — Ra san xuat




Két qua chon giong bang chi thi phan tir tai
Vién Di Truyén Nong Nghiép (MABC)

Téntdhop  Téndong Thé hé Nén“hgi,t;“e{,é?;fy
AS996-Sub1 P422-14-177 BC3F2 100
OM6976-Sub1 55 BC3F2 100
KD-Sub 615 BC4F2 100
BT7-Saltol IL-32 BC3F2 100
AS996-saltol  P284-112-209 BC3F2 100
OM6976- Saltol 81 BC3F2 100

Gen Saltol: chiu man 0.5-0.7%
Gen Sub1: chiu ngap 10-15 ngay
Thua tuc cé6ng nhan?



Phwong phap nghién ctru

Marker Assisted backcrossing (MABC)

<
p=s

Target -
Target gene +
Jene flanking

markers
Foreground Recombinant

markers markers

Major QTLs/genes can be transferred into
popular varieties within 2-3 years

. - <+
-
=
]
— -
A
Background
markers

f



Nén di truyén ciia 88 ca thé bac thom mang gen chiu ngap (két
qua danh gi4 trén 12 nhiém sac thé, sir dung 420 markers )
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Cac dac tinh can cai thién & lua

1 Khang cac yéu bat loi sinh hoc
- Bac la - Bacterial blight
- Dao 6n — Blast
- Ray nau- Brown Plant Hopper
- Khé van
- Viruses......
2. Khang cac yéu to bat loi phi sinh hoc
- Khang ngap
- Man
- Han, Lanh....

3. Khang han cho lia vung cao, & mién nui phia bac, trung b, Tay
nguyeén.

Co6 thé dwa cac gen nay vao cac giong lua dai tra dworc khong?



Trong 10 nam Thai
Lan tao giong siéu
lia bang cac bién
phap sau:

1. S&¥ dung giong
tot nhat dang

dworc trong réng
rai.

2. Lién tuc dwa cac
gen chong chiu
vao trong 10 nam.

3. Pén 2012 c6
gidng siéu laa,
khac v&i cach hiéu
cua Viét Nam

http://www.agi.gov.vn




C6 thé chuyén gen vao giong trong 2-3 nim dwoc khong?

Co s6 cua phuwong phap MABC la: Trong BC1, ty 1€ genom cay me
(Recipent-reccurent parent) thwong la khoang 75%. Nhung trén thuc té
ty 1€ genome reciipient dao dong trong khoang 62-86%;

9 Agibvo Distribution of genotypes in simulated

BC, population:recovery of RP genome
n = 10,000 plants; frem Frisch (1999)

Khoang 1% ca thé
BC1 chuwra trén 86%
genom cua recipient
dong thoi chwa gen
can chuyén.

Frequency (%)

O =2 N W A& 1 O - @& O
L 1 L |

| '
50 55 60 65 70 75 80 B85 95 100
Recurrent parent genome (%)

Marker-assisted backcrossing (MABC) cho phép chon cac ca thé c6 gen
can chuyén, dong thoi chiratrén 86% genom recipent .

O thé hé tiép theo BC2F1, MABC cho phép chon ra cic cac thé mang
gen can chuyén dong thoi chira dén 98% genom cua cay nhan.

Nhu vy, chi can dén BC3F1 1a c6 thé nhin dwoc ca ca thé mang gen can
chuyén, dong thoi mang 100% genome cay nhan.



SNP???
Giai trinh tu hé gen

Da Hin A

Deomosnms

=== Chromosome

shwe-—f

[, Wl

. Z.-i- A TP T - - r'
Plant Tissue Plant Cell ¢
‘},A..,E' Single Nucleotide Polymorphism (SNFP)

Plant1: ..ATGTTTAGCCCAGTGACG...

Plant 2: .. ATGTTTGGCCCAGTGACG...

DNA markers can be thought of as differences in DNA sequence.
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g Twong lai cua SNP

* SNP ¢60 mat do cao trong hé gen (hang tri€u
chuoi co san trong co s¢ dir lieu cua nhiéu loai
cay trong)

SNP 1a mot cong cu trong chon tao giong bang
phwong phap MAS; MABC (I—)o chinh xac >
90% trong nhiéu loai ciy trong: lia, ngd, lia
my, dau twong..vv)

* SNP la ky thuat cua twong lai



Chon giong bang dét bién

# Khong doi héi thiét bi dat tién

# Khong doi héi can bo c6 trinh doé cao

#* Theéi gian khong dai

#* Hiéu qua doi v&i hau hét cac loai cay. Pac biét la cac cay
sinh san vo tinh, cac loai cdy ma cac cong cu CNSH chwa
phat trién

# Chang ta mé&i chi lam véi lGa, dau twong, san va hoa. Cac
loai cay lam nghiép, cay canh chwa nghién ctru.

# Giai doan vira qua ra dworc cac giong laa, dau twong va
mot s6 giong hoa




Mot so két qua nghién ctru chon tao gidng lua dot bién (Giai doan 2012-2016)

> D cong bé: o
3 bai bao qudc té, 3 bai bao trong nwdc va 4 bao cao gghoi
nghi qudc té vé chon tao giéng lta ddt bién (Trung QUOEERE s
Méng Cb va Viét Nam). T

> Chon tao duwoc tap doan 237 dong dot bién khang bé oI
|4, dao 6n, chiu man va 11 dong lia dot bién trién vong. TroTYd
do, gibng lua chiu man DT80 va dong gao dd BT.3-139 déu —
mang gen chiju man Saltol c6 nang suat 6-7 tan/ha, chét

lwong gao ngon.

Bang bao h$ giong Iua dot bién trién vong D
cap: 3/2017.




Chon giong dau twong doét bién

Chon tao duoc cac glong nhy DT2008DB, DT96DB, DT26DB... co
TGST, ning suét, kha niang chong chiu cao hon so véi g1ong goc

- Gibng DT2008DB TGST: 95 — 105 ngay » ‘
‘Néng sut: 22 — 27 ta/ha - Giong DT2008DB TGST:  — 100 ngay

: ‘Niang suat: 22 — 25 ta/ha
- hong d6 tot hon so vdi gidng goc



Cassava Mutagenesis by Heavy
lon Beam Irradiation

Dr. Le Huy Ham — Agricultural Genetics Institute
Dr. Motoaki Seki — Center for Sustainable Resources Science, RIKEN
Dr. Manabu Ishitani — International Center for Tropical Agriculture (CIAT)

March 2015
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Bién di kiéu hinh & thé hé dot bién bang tia ion & san
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1 Trung tAm nghién cru nam

- Gap kho khan trong thoi gian qua do
thay doi to chirc, Thay déi lanh dao

- P phuc hoi lai sau cac khé khin

- Can bd ning ddng, yéu nghé, c6 quan hé
rat rong trong ca nuwdc. Co uy tin doi voi
cac dia phwong, cac bo

- Nén tang khoa hoc cong nghé chua
manh. Can ting cuong linh vue nghién
ctru. Gin nghién ctru véi trién khai

- Chu trong dén cac san pham gia tri cao
nhu dwoc liéu, thwe pham chire néiing...







DU AN KH&CN PHAT TRIEN SAN PHAM QUOC GIA
Tén Dy an KH&CN
"Nghién ctru chon tao giong va cong nghé sian xuit nam an,
nam dugc liéu quy mo cong nghié€p

Noi dung 1: “Nghién ciru tuyén chon giong
nam an va nam dugec liéu co gia tri hang hoa
cao”

Noi dung 2: “Nghién ciru xay dwng quy
trinh cong ngh¢ sian xuat nam an va nam
duoc li€éu quy mo cong nghiép”

\

Noi dung 3: “San xuat thir nghlem glong nam
dang dich thé d6i voi mét so6 loai nam chii luc”




ng nghé vi sinh

# Nhom phoéng vi sinh gip nhiéu khé khan veé
phwong hwéng, kinh phi va té chirc.

# Nhom can bo vi sinh tir cong ty chuyén
sang c6 thé manh la c6 san pham, trén co’
s& san pham - co6 dé tai.

# Rat nang, c6 moéi quan hé réng khap véi
cac dia phwong, hiéu biét vé san xuat

# Diém yéu: nén tang khoa hoc céng nghé.
Ky nang phong thi nghiém cua can b

# Can gan két Khoa hoc va thwec tién sé c6
phat trién bén virng




Nong nghiép cong nghé cao

#* Gap khoé khan trong dinh hwéng nghién ctru va
dau tw tir Bo.

# Thiéu dat dai, thiéu co s& ha tang

# Khong trién khai dwoc cac nghién ciru vé
NNCNC

# Can bo rat nang dong, hiéu biét san xuat

# Co6 quan hé réng véi cac dia phwong




Genom editing va nghién ciru genom
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CRISPR-edited crops free to enter market, skip USDA quietly opens door to CRISPR crops, starting new era
regulation ofa cultural biotechnolo

1N/ Frogressive

Emily Waltz PRINTER FIRENDLY @

Nature Bictechnology 34, 582 (2018) | dot10.1038mb0616-582 12 n m ﬂ n . E m

Published online 0% June 2016
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Gene-edited CRISPR mushroom escapes US
regulatinn

A fungus engineeread with the CRISPR-Cas3 technigue can be cultivated and sold without
further oversight.

Emily Waltz

14 Apnil 2016

i‘F] PDF K Rights & Permissions

Swedlsh Board uf Agrlculture' Some
lants not GM

The Swedish Board of Agrculiure has, after quastions from researchers in
Umea and Uppsala in Sweden, confirmed the intesprétation that som e planis
I which the genome has been edited using the CRISPR-Casg technology do
nol fall wnder the Ewropean GMO dafinfion. The case brought farward by the
researchers and the nterpretation by the Board of Agriculiure arecovered ina
news article and an editorial in a meent issue of Mature (15 December 2015)

CREEPR-Casl s atechnigue. which giows scienfisis o make small edits in
the genetic material of an organism, edits that can also occur naturaly
nstead of wating for such edits to occur by natural recombination, they can
now be delibarately infroduced in a targeted and precise manner. CRISPR-
Casf can thus be used n many ways in plant science and bresding,




Nghién ctu genom

#* Lua 640 giong

# San 20 giong ban dia ctaa viét Nam va tap
doan cua CIAT .

#* Ca phé?

# St dung tin sinh hoc dé nghién ctru hé gen
la xu hwong chung

#* D3 tiép can va dat nén tang bwéc dau cho
nghién ctru hé gen. Can cé6 no lwc cao nhat
trong linh viec nay




TE BAO THUC VAT r ~ /
Protein
chirc "# Cay lwong thwe: Lua, dau
L néng) twong...
Cay céng nghiép:/(’)j phé...

(" )

Protein v Xay dwng dir liéu vé ho gen

dieu
5 ‘ ma hoéa cho protein lién quan
_ hoa |

dén tinh chong chiu & cay

trong.
v' Xac dinh cac gen c6 murc do
biéu hién dap trng v&i da yéu to
ngoai canh bat Ii

Thwc nghiém

!

Tac déng téong hop TANG CUONG TINH
cua da yéu to ngoai CHONG CHIU PAYEU TO
canh bat loi (sinh
hoc va phi sinh hoc)




THONG DIEP

1) HAY TAO RA SU KHAC BIET!

2) HAY TAO RA CAC SAN PHAM
NGHIEN CUU. KINH PHI SE TU PEN



Xin tran trong cam on!
= 'ﬁ*ﬁ‘:&, 1) | ; ‘, 1 ?—: W

http://www.agi.gov.vn/




