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WuqaﬁQﬂﬁﬁu (Genetic Engineering)

o = QI alaa dJ v | Y = QI alaa dJ
 N9LUUNNTA AR ELANNRINTIAVTN LA 14N 1 BN R9NTI ML
N N AN U ANNFANNNT

a A

RINTIMNYNARLL aeWUENI9N = GMOs (Genetically modified organisms)

= | % o/ - 1 |
IR EIER NG Uraznadiulngalealusivnauninu



R S i
- "C’fv'x‘."

-~ e

- o

N e P ¥ el 4
. s

et = e 3 ot
P G S e T

N T e

a1 salmon wazwnfgnsinnatis
d¥edaslandrruannisaiaduln (Growth Hormone)



A198Na4 (Golden rice)
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A12lnaazene Bt (Bt Corn and Bt Cotton)

Bt Gene is
inserted

into crop

bacillus
thunngransis

Crop is infected by Pest dies when feeding on
European com borer any plant part

Bt = Bacillus thuringiensis
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Bacterial plasmid lacZ gene
e e e
breakdown) (vector) 9
N and human gene of interest

(amplclllln \ /} Restriction pnA ey
resistance) \site =

/ . © Insert human DNA

bt \ into plasmids:
/g:'i-" sticky—, ™ T

ends =
© Cut both DNAs © Mix the DNAS; they join
with same by base pairing. (Some
restriction plasmids, like this one,

enzyme. join with the gene of

interest.)
( )
&Lfy
© Add DNA ligase
l to bond covalently.

Human DNA fragment
containing gene of interest

Recombinant (%)/

Riased % Nonfunctional
— lacZ gene

2. 11 DNA SN8RAN LINGLEaaLan
111U (Host)

3. ARLARNLTIAALANLINY (Host)
1A5U DNA gaNgu
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1. N1545149 DNA /18NN
(Recombinant DNA)

.

-

3 v 0 Put plasmids into
/ i ‘» \ lacZ bacteria by
E. coli cell | { 4‘ ,‘ transformation.
= j_-_ © Clone cells:
Clone S \ © Plate cells onto medium
g’lgt&')'" gf* " e with ampicillin and X-gal.

) Identify clones of cells containing
recombinant plasmids by their
ability to grow in presence of
ampicillin and their white color.

. © Identify clone
carrying gene
of interest.

Bacterial clone / k‘
carrying many ¢ G / h !’-,_)l
copies of human - 7 "_

gene of interest | 0‘ f ) ( _



1. N198519 DNA #1aN&N (Recombinant DNA)

AaTideld

1) F1d71 DNA 158 Sufisngila (foreign DNA)
2)  DNA W11z (DNA vector)

3)  euloyd

3.1 wuladAnamIE (restriction enzyme): Fin

3.2 1wulbl DNA ligase: fia




Restriction Enzyme (vauldianaInIe)
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Alul

Haelll

BamHI

Hindlll

EcoRl

NAAWEAINN1FANAE DNA A28 restriction enzyme
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Alul and Haelll produce Blunt ends

BamHIl Hindlll and EcoRl produce "sticky” ends
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(Blunt ends)

#1e DNA dananiien
(Sticky ends)



1" foreign DNA fiAnaanxnlilidansiyu DNA wane (vector)
{Nad51951u DNA 8nena

Human DNA “Sticky” ends Mouse DNA
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..-++-ONA ligase seals ends
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A.
Operator and promoter E:r?a;olrnsulln ...........

for p-galactosidase
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Restriction
site

Restriction
enzyme and
DNA ligase

Plasmid from E. coli
B.



DNA 1142 (Vector DNA)

- 1l DNA faztiainn DNA Misnauladingraasiantinu wazdqels DNA
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- WaNANA (plasmid)
Foreign DNA

- Ti plasmiad >

- WA (bacteriophage)
. Recombinant DNA
- AARNA (cosmid) fiazgninanan
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Vector DNA



WANENA (Plasmid)

Bacterial DNA Plasmids

DNA 2ananfaguan Iastulanaes bacteria
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2. MU recombinant DNA L NgLiaaLan11n

(recombinant DNA transfer)

LAz 3. NITARLABRNLTARN LATL DNA

Recombinant plasmid

Bacterial
chromosome

v
Transformed
E. coli cell survives

Mix E. coli cells with
plasmids in presence of
CaClz

Culture on nutrient agar
plates containing ampicillin

- e -,

Cells that do not
take up plasmid die
on ampicillin plates



DNA Cloning (n15LAau DNA)

FlunguingSunme (copy) DNA viaagiu
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1. n13laaugulagld Plasmid

2. n17lmautiulngds PCR



n15LAAYU DNA vsagulagld Plasmid

Foreign DNA
f interest
gene for & regono
S hbioke — Plasmid | EcoRI
resistance EcoRI
EcoRI
lEr,nRI lEcuHI
ﬁ s Sticky ends f\
Hyhridization
+ DINA ligase
Recombinant
DNA
DNA insertion
| = e S — S~ = |
Bactena Bacterial Bactena platted on medium
chromosome + antibiotic

]

Only bactena containing
recombinant DMA grow

Culture}

E DINA
http:/ fwww.accessexcellence.orgf purification
AB /GG /plasmid.html — Qg

Cloning into a plasmid




n15lAau DNA #sasulnaas PCR
PCR: Polymerase Chain Reaction (Uf)Asengnldlnainaisa)

AaTEeeld

1. DNA funuufidasnialaau

2. DNA primer

3. Nucleotide ‘l;]:/\‘l 4 71 (dATP, dGTP, dCTP, dTTP)

4. DNA polymerase (Taqg polymerase)

5. LATD Thermocycler



1nns5e1 PCR Taadsd

STARTING MATERIALS DNA

g— Nucleotides:
DNA polymerase - dATP .
Targeted dCTP = |
Primers: ..., sequence aGTP -3
<<ddl 2 = =P daTTP -4

fo separate DNA
strands

gs' &€ Heat briefly

l' & Cool to allow
primers to hydrogen-

'E
|

l 1 © DNA polymerase
adds nucleotides to
the 3" end of each
— primer
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http://www.youtube.com/watch?v=Z2mqqRPISg0q
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Cycle 1
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2
molecules

Cycle 2
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Cycle 3
yi%ds
molecules


http://www.youtube.com/watch?v=ZmqqRPISg0g
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NN59LASIEY DNA WAENIFANE genome e Gel Electrophoresis

Mixture of DNA
molecules of
Cathode different sizes

I = = = || Longer molecules
Power T - -
source l \ 1 -
;/ ml -— & :
Glass - = = || Shorter molecules
| " plates 0 |
=0 anoce | Completed gel
0 0

http://www.youtube.com/watch?v=Wwqgs-FivWIw&feature=related



http://www.youtube.com/watch?v=Wwgs-FjvWlw&feature=related
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Genetic marker (LATAIUNILNNNUENTTH)
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1Aun wmAtA RFLP (Restriction Fracment Length Polymorphism)
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N159LAS12Y DNA TaeinAaila RFLP

w : X
Allele 1 @ggf
Difference in ot
base sequence
Z
GG
Allele 2 Ek ce

(a) DNA from two alleles (c) Completed gel
X wy
Allele1 © | Q
z
Allele 2 @© I I @
Longer » Shorter
fragments fragments

(b) Electrophoresis of restriction fragments



nsdszenebdivalulag DNA
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The DNA fingerprint
from suspect 1 matches
up with the fingerprint of
the sperm DNA from the
crime scene. You can
also see that the female

cells from the scene
match the victim’s DNA.
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It is easy to see in this example that daughter 2 is the child from the
mother’s previous marriage and son 2 is adopted. You can see that both daughter

1 and son 1 share RFLPs with both the mom and dad (coloured blue and yellow
respectively), while daughter 2 has RFLPs of the mom but not the dad, and son 2
does not have RFLPs from either parent.



n15111mA28I8Y (gene therapy)

Cloned gene

{(normal
allele, ~

?r%s:nt \ ' &P Insert RNA version of normal allele
patient’s \ , into retrovirus.
cells)

Viral RNA

Let retrovirus infect bone marrow celils
that have been removed from the
patient and cultured.

Retrovirus \
capsid \ !

Viral DNA carrying the normal
allele inserts into chromosome.

Bone
marrow
cell from
patient

€ Inject engineered
cells into patient.




nsNanEUKNsaldsAunmadInislag gene cloning

Lo @ Isolation of plasmid DNA Cell containing gene
and DNA containing gene of interest
of interest
= © @ Gene inserted
Bacterial Plasmid \ into plasmid .
chromosome
Recombinant DNA
\plasiid) interest DNA of
(black) chromosome

©Plasmid put into
bacterial cell

Recombinant
bacterium

@ Celis cloned with gene of interest

19 Identification of desired clone| -
_ Copies of gene @? @ i i

Copies of protein
', 2 % %0

g ;'1 \ I( g vk.‘,
Ge:n‘é—for pest ,’:'\ Vb
~
resistance > | Human growth
i b 5" 2| hormone treats
inserted into | r- @ Various applications A (2% stunted growth
plants 2 S , ol
‘/ 1 Basic
Basic research
:')ensgg:;h Gene used to alter bacteria Protein dlssolves blood clots  on protein

for cleaning up toxic waste in heart attack therapy
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