DAO TAO KY THUAT DI TRUYEN
TRONG DIEU KIEN
NUOC TA HIEN NAY

1. Hoan canh Viét Nam
2. Dao tao tinh gian va hap dan
3. Céc linh vwe cé thé rng dung & VN

~Lée Dinh Luong _
Dai hoc Quoc gia Ha Noi




KY THUAT DI TRUYEN LA CO HOI
CHO CAC NU'OC NGHEO

Khéng doi hdi ngudn tai chinh I&n, nam ngoai tam véi cua
cac phong thi nghiém dwoc trang bi vira phai.

Linh vwe khoa hoc da dat t&i mét tam cao ly thuyét du
dé tr& thanh lwc lwong san xuat truc tiép

Phuc vu hiéu quéa cho cac nhu cau hang ngay cla thwc
tién xa hoi, ké ca cac nwdc nghéo nhw nwdc ta.

Ngay 12-2-2001 toan bo trinh ty hé gen nguwoi da

dwoc xac dinh va céng bd, cac nwdc nghéo dwoc thira
hwdng mét kho théng tin qui gid khdng 16 ma khdng phai
tra tién




Hé gen nguwoi

183 million bases
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MON DI TRUYEN HOC CO SO’

Cac dinh luat Mendel

Qui luat van dong cua gen

Co sé té bao cua tinh di truyén

Lién ket gen va lién két gi&i tinh

Sai hinh nhiém sac thé

Xay dwng ban do di truyén

Pa boi thé

Phan tich bd bon & vi nam (vi sinh vat nhan chuan)
Can bang di truyén trong quan thé

Van van va van van ...




MON DI TRUYEN HOC PHAN TU




Genes

Genetics is science of genes

Genes are mostly located on chromosomes
Genes are made of DNA or RNA

Genes can make themselves

Language of genes is simple and informative
Altered genes are mutations

The way from genes to traits

Genes can be turned on and off

Different genes are active in different cells
Genes move with chromosomes in cell divisions
Genes can be moved between species

A genome is an entire set of genes

Living organisms share common genes

Genes can be modified with molecular tools
Genes — Environment Interaction




Genetics is science of genes

Top

Seed Shape Seed Color Seed Coat Color

06 @®S

Round  Wrinkled Green  Yellow Colored  White

77

Puffed Pinched Green Yellow

., ¥,
N
X i
o MALE FEMALE'T
T ] - T
B & & K

SECOND GENERATION {F2)

Thomas Morgan's experiments began 1904

Flower 0 o0 Hugo de Vries.
Position Length D Working with flowering
F L | (height) plants, worked out the
? laws of heredity
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Carl Correns. Erich von Tschermak-
Using maize and peas, Seysenegg. As a graduate
worked out the laws of student, worked out the laws
heredity. of heredity using peas.

Oswald Avery
Colin MacLeod
Maclyn McCarty
1944




In 1953 J.Watson and F.Crick have opened
a new era for understanding of genes




Genes are made of DNA or RNA
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Genes are located on chromosomes
in cell nucleus




Genes can make themselves
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Language of genes is simple
and informative

CCG ACG TCC GAA GAG TGA CCG ACG
TCC GAA GAG TGA CCG ACG TCC GAA
GAG TGA CCG ACG TCC GAA GAG TGA
CCG ACG TCC GAA GAG TGA CCG ACG
TCC GAA GAG TGA CCG ACG TCC GAA
GAG TGA CCG ACG TCC GAA GAG TGA
CCG ACG TCC GAA GAG TGA CCG ACG
TCC GAA GAG TGA CCG ACG TCC GAA
GAG TGA CCG ACG TCC GAA GAG TGA
CCG ACG TCC GAA GAG TGA CCG ACG
TCC GAA GAG GAA GAG TGA CCG ACG
TCC GAA GAG TGA CCG ACG TCC GAA
GAG TGA CCG ACG TCC GAA GAG TGA
CCG




So sanh cac ngon ngtr

Tieng Viét

>

Ching ta c6 24 chw cdi dé tao
nén cac

Cdc tir c6 chiéu dai khac nhau
Chung ta ghép cac tir dé tao
nén cac cau

Moi cau két thic bang mét dau
cham

Cac cau phoi hop tao ra cudn
sach

Ngon ngir di truyén

>

ADN c6 4 phan tir dé tao
nén cac bo ba

Cac bd ba co chiéu dai
béng nhau

Céac bo ba phdi hop tao nén
cac gen

M®&i gen két thiic bang mot
bo ba vo nghia

Téat ca cac phdi hop tao nén
hé gen




Gen bi bien doi la dét bién

Binh thwong (Normal)

CAC ANH CHI HAY HOC NUA HOC MAL.
Nham nghia (Missense)

CAC ANH CH~A HAY HOC NUA HOC MAL.

Vo6 nghia (Nonsense)

CAC ANH CHIL.

Dich khung do mat doan (Frameshift — deletion)
CAC

Dich khung do xen doan (Frameshift — insertion)
CAC ANH CHI




Mutation and disease

Health or Disease?
DNA Sequence

Person 1 AAATTT Normal protein
C D Some
(” DNA

variations

Person 2 AATTTT Aol

negative
effects
Low or

nonfunctioning protein

Person 3 AACTTT r\r’\ Other
- ‘i r variations

lead to

disease (e.g., sickle cell)

or increased susceptibility
to disease (e.g., lung cancer)

| —




The way from genes to traits

Transcription & Translation

Intron 1 Intran 2

DNA

RMNA synthesis (transcription)
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RNA Introns are removed
(RNA splicing)
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From DNA to Humans

EGTT.CTE TATTAACA...

GCAAGAGATAATTGT...

3 billionn DNA subunits
int the cell nuclenus

DNA Codes for ~80,000
different proteins in
trillions of cells




Genes can be turned on and off

Jacques Monod, Francois Jacob
and their swiching on and off model

BINDING SITE




Different genes are active

Gene Expression

in different cells
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Genes move with chromosomes
In cell divisions

N

Mitosis Meiosis




Body cell division: Mitosis

prophase anaphase

sister
- chromatids
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chromosome
pair




Germ cell division: Meiosis




Biodiversity

is a result of
Melosis




Genes can be moved between species

Stanley C'ohen and Herbert Boyer mserted a frog gene into E.coli




A genome is an entire set of genes

Organism Genome Size Estimated
(bases) enes

S S 3billion 30,000

Laboratory mouse o
(M. m?dls.%ufus] 2.6 billion 30,000

Mustard weed .
(A. thaliana) 100 million 25,000

‘(‘8.“313335?3 97 million 19,000

. momogustery 137 million 13,000

Yeast (S. cerevisiae) 12.1 million 6,000
Bacterium (E. coli) 4.6 million 3,200

Human
immunodeficiency 9700 9
virus (HIV)

Human genome




Living organisms share common genes

Organisms share similar genes because they have inherited them from

common ancestors. Even humans and yeast share similar genes! BMASEW Hﬁmgwmm.mw
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: | Gorilla
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VEAST / Dog

Prof. Michael Wigler at Cold Spring Harbor Laboratory

wo Glu Tye Lys IleVal Val Val Gly Gly Gly Gly Val Gly Lys Ser Ala Leu Thr Ile Gln Phe Ile Gln Ser Tyr Phe..YEAST
SLIME
MOLD
DROS0O

PHILA
GluTyr Lys Leu ¥al Val val Gly Ala Gly Gly Val Gly Lys Ser Ala Leu Thr Ile Gln LeaIle Gln Asn His Phe. CHICKEN

« @loTyr Lys TleVal Val Val Gly Gly Gly Gly Val Gly Lys Ser Ala Led Thr Ile Gln Led Ile Gln Ash His Phe..

Glu Tyr Lys Leu VAl Val Val Gly Pro Gly Gly Val Gly Lys Ser Ala Led The Ile Gln LeuIle Gln Asn Ais FPhe.

Glo Tyr Lys Leu Val Val val Gly Ala Gly Gly Val Gly Lys Ser Ala Leu Thr Ile Gln Leu ile Gln Asn His Fhe..HUMAN




Genes can be modified
with molecular tools

Agrobacterium method

disarmed T-DNA [contains transgene)
Agrobactarium tumefaciens
EsEraiags o 8 J"gene transfer (Tj) plasmid
chrarmosome

. Transformed plant
inserted gene - :

cell with gene
plant —

E.|‘|I'E| mosaime
Source: Monsanto

| Transformation Amplification

“Gene gun” method
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Transformed

inserted gene - plant cell

plant

chromosome Source: Monsanto




Genes-Environment Interaction

ENVIRONMENT

HEMOFHILIA  FARMILIAL ALZHEIMER'S STROKE CARDIDVASTCULAR  LUNG FMOTOR
COLON OR DISEASE OIAEETES DISEASE CANCER WEHICLE

CYSTIC EREAST SHIM ACCIDENT
FIBROSIS CAMCER ASTHMA CAMCER




CAC LINH VUC CO THE
L’NG DUNG O VIET NAM

Chan doan bénh & nguwdi dong vat va thuwc vat, dé xuat
bién phap diéu tri, tw van di truyén hoc.

Xac dinh quan hé huyét thong, pha hé & nguoi.

Phan loai hoc phan tir; tang cwong tiém Iwc bao vé va sy
dung tai nguyén sinh hoc.

Piéu tra co ban tai nguyén sinh hoc va cac phwong phap
bao vé mai tredng.

San xuat cac protein hiru ich bang cac phwong phap maoi.
Tao ra cac thwc vat, dong vat va vi sinh vat chuyén gen.




Thank you

for your
Patience !
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