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‘ ' waeu RNA il cDNA Very specific primers
Patient Virus  Viral RNA Viral cDNA Amplified DNA

http://www.rihes.cmu.ac.th/Ped_HIV/01-article/02-text_full_paper/05-Lab-diag-HIV-vertical-transmis-Thunyawee.pdf
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MATERNAL
BLOODSTREAM
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Placenta 7 maternal DNA

Maternal blood vessel

Universal Medtech .ee
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1.3 8u111iA (gene therapy) v MI5NH1IsATINA
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JUUIN (Severe combined 1mmun0deﬁ01ency
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3 < A
- mzﬁammﬁamn (leukaemia)

1.

Cells harvested inl bz .
from patient foag, iUe
- altered so
Iy ‘ g cannot
@' reproduce
Altered cells produce
desired protein
A gene is
inserted into
the virus
Altered cells injected
into patient's body

i—\ 4.

| Altered virus
_ ~—T mixed with
. patient’s cells
Y

Cells become
genetically altered

—_—



a At a lab, genes that recognize specific cancer

T-CELL cells are inserted into the T-cells using an
Blood is inactive virus.
drawn from
the patient The genes
grd ‘(’;’h'tlf reprogram the T-cells
TI:d cTe 5" to produce specific
called 1-cells SR ‘chimeric antigen
are separated L % receptors’—or CARs—
and collected. - I__O % on their surface,
INACTIVE which are attracted to
VIRUS ANTIGEN malignant proteins
RECEPTOR on the surface of
acancer cell,
At Cell Level
Novartis is testing out a new
therapy that genetically modifies B the
T-cells to treat certain cancers. modified
T-cells are
\% grown in
= W alab for
' around
% 10 days.

TARGET
PROTEIN

Once inside the patient, the T-cells multiply.
They 'hunt’ cancer cells displaying the target
protein, attach to them and kill them.

Source: Novartis

B Chemotherapy is used to kill some of
the patient’s white blood cells and help
the body accept the new T-cells.

[ The reprogrammed
T-cells are infused
back into the patient.

Christopher Kaeser/
The Wall Street Journal

= o v w S S A
JUHUNUAITNHIUSLIINUALADAUT
CAR T-cell therapy

NOC 0078-0846-19

tisagenlecleucel e " now
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Target Total Voluma 10mL-50mL per bag
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Chimeric Antigen Therapy (CAR)
https://www.youtube.com/watch?v=PF6NnFValSk
https://www.youtube.com/watch?v=gPlkwWQMyA4
https://www.youtube.com/watch?v=Cmft65g8X30
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HOW DID THEY MAKE INSULIN FROM RECOMBINANT DNA? LR

a [ 4 o o
1.4 f‘lﬁﬁ%}NNaﬁﬂmcﬂﬂNLﬂﬁ%ﬂiiM (MUIUNN)

recombinant fermentation recombinant
. Recombinant insulin = Humulin b ot befm

produce
: : g . > =) ——— ilB insulin
c Recombinant vaccine ™ influenza, hepatitis B ’ u i
. e Recombinant Insulin i '

. Recombinant hormone human growth hormone i sy S

Human Cell
. Insulin gene

oS
-

Recombinant Transgenic
SS‘ ’ Plasmid bacteria
Bacteria

Plasmid

Pharmaceutical fermenter



Production of recombinant Hepatitis B vaccine

=

-

58160-821-01
HEPATITIS B
VACCINE
RECOMBINANT)

ENGERIX-B®

</l 1 Adult Dose

Recombinant hepatitis B vaccine

Cloned HBY DNA
~ Ye‘ast DNA vector
A \ ~
P e 5 R
& 5 5
7> Al

1’|u"5':.vn yeast cels
Transform yeast cells

Saccharomyces cerevisiael

Grow yeast on madium salectve
lor plasrmid-contaming cels

Grow yeast on

Culture yeast cells

Culura cells
medium selective for l Culture yeast cells

vector-containing cell

lCulmw calls

llsuid'.e cells by centntugation

! ¢
!!ﬂﬂ!cﬂaa(’g{gﬂﬂ1§

Tuanaznou

Lyse yeast cells
ilfisaduaniiie
mivityaal llsoimu protein

ugnlilsiu HosAg

The steps involved in preparing a recombinant DNA hepatitis B vaccine in yeast.



Production of recombinant influenza vaccine

Hemagglutinin, HA

Glycan chain of
host cell

Membrane of host
cell

Protein

(1] Tube



Production of

recombinant influenza vaccine

Vector
. (e.g. baculovirus) Cell Culture
" Protolln 7
enza arvesting
e Yae Purification
“~ Y '
)

Recombinant HA

———————————

Viral HA gene

Recombinant DNA
Technology

e e T oS e T
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WHAT CROPS ARE
GENETICALLY MODIFIED?

There are 8 crops with GMO versions commercially
available in the U.S.

/4

35 ﬁ ( ¢

ALFALFA CANOLA CORN
HERBICIDE TOLERANT ~ HERBICIDE TOLERANT HERBICIDE TOLERANT &
PESTICIDE PRODUCING

COTTON PAPAYA

HERBICIDE TOLERANT & DISEASE RESISTANT
PESTICIDE PRODUCING

SUGAR BEETS

HERBICIDE TOLERANT

SOYBEAN

HERBICIDE TOLERANT

ZUCCHINI &
SUMMER SQUASH

DISEASE RESISTANT



Insecticide-producing plant

. Ty o oA
~'* ~ BT transgenic plants 151 412100 éhe daviaes

gene

O The plasmid
is reinserted

Agrot it faci
bacterium
O \
Inserted T-DNA
carrying foreign

Restriction into a bacterium. @ The bacterium is
cleavage e used to insert the
site < T-DNA carrying the v
7 foreign gene ntothe "1 Crystals and spores are ingested
3 chromosome of a e plant cells
T-DNA plant cell are grown in by insect larvae.
Recombinant & cullure. HUOUNU crystal BT
© The plasmid is removed Ti plasmid —_ Y
from the bacterium, and MSNHONNITZAY
the T-DNA is cut by a Mm membrane ] i
restriction enzyme. © The foreign DNAis @
f inserted into the T-DNA damage leads to g D
of the plasmid. @ Aplant is generated from a cell starvation or . o
. . clone. All of its cells carry the
© Foreign DNAis cut foreign gene and may express
by the same enzyme. it as a new trait.

~ septicemia. ovte
© BENJAMIN/CUMMINGS \ b ﬂ

o
D TINHIVND receptor

b 0
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Activaud tmdn blnds to the receptor, subsequently
inserts into the membrane and causes leakage of
ions and small molecules.

1@5umsdaneduassensiennuuaiize Bacillus thuringiensis
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o« . Chlorqplast TDNA vector
Herbicide-producing plant chdcd \Q/ Giyphosateinsensiive

Hyaaulsnugnisulidianuannsoduniuesinne) CaMVv
promoter , ,
Agrobacterium-mediated

U32109 “ glyphosate” Han 1asL3 Hnuoua 11§ (Monsato) o _
DNA transfer into tobacco

Chloroplast

1

NEMIAIN “Roundup Ready” (U “Roundup Ready soybean”

. Bacterial
) v J Y . ] 1
DMADINUFI1IADN 15A (RR) F9ansndanueaitvia) .'/EPSPS
Y v
Uszinn'lna Tvhan Tduuiasmaiiila (ighae o2'ldane)
Glyphosate- insensitive 1InuuAIGognadsmgiadsgnsly — Cvioplasm Plant cel
wall
Agrobacterium tumefaciens
Spray with

Endogenous
plant EPSPS glyphosate
S St A
is inhibited a A,
by herbicide

Bacterial
EPSPS is
still active

SOYBEANS

Cytoplasm /
Plant cell

= 5 .. .' Z: ;.
g S
A -
YO u Tu b e . Wild-tvp;@ Transgenic




Table 1. Countries growing Bt-based PIP cropslin 2004, m‘.g{%;

Roundup® Ready

Country Crop Trait %5 &‘,fi,é All GM acreage
Australia Cotton?® Cry1Ac, Cry2Ab 0.1 million ha
. . Argentina Cotton?® Cry1Ac, Cry2Ab 12.9 million ha
What are genetically modified crops? -
Maize® N/A
Crops that have been engineered to Brazil GM (but not PIP) 3.0 million ha
be resistant to herbicides and insecticides Bulgaria Maize® $15lmo) Cry1Ab <0.05 million ha
Canada Maize® Cry1Ab 4.4 million ha
China Cotton® CrylAc 2.8 million ha
h of all L dinth icall . d? Rice Multiple
How much of all crops planted in the U.S. are genetically engineered? Cotubin oo e <0.05 mlon Ba
Maize CrylAb 12,000 zcres
o/ (y o/ Germany Maize® CrylAb <0.05 million ha
94 o 94 o 92 ° Hond b CrylAb <0.05 million h
onduras - ry .05 million ha
Cotton Soybeans Corn Maize
India Cotton® CrylAc 0.5 million ha
Indonesia Cotton?® CrylAc <0.05 million ha
Mexico Cotton? CrylAc <0.05 million ha
sl . ®
The most common herbicide-tolerant crops: Roundup Ready Philippines  |yame® Cry1Ab <0.05 mllion ba
THE PROBLEM THE EFFECT Romania Soybean No insect traits > 0.05 millien ha
South Africa  |cgeon® CrylAc 0.4 million ha
: ; Farmers can spra /hi ; maize® |Cry1Ab
Glyphosat: ctivati RIS White and yellow maize ry
anygss(;s;;l"el:zy:ei herbicide in their fields — N CriAb <0.05 million b
; ; ain » ry .05 million ha
plants to prevent them to kill weeds .Wlth0ut P Maize
from growingkilling fear of harming crops United States |comon® CrylAc, Cry2Ab 42.8 million hz
weeds and crops alike — PPTRT—
. Roundup Ready® seeds Maize ry1Ab, Cry1Fa, Cry
produce a resistant form Uruguay Maize® CrylAc >0.05 million

@ Bt cotton is grown in nine countries: Australia, Argentina, China, Colombia, India,
Indonesia, Mexico, South Africa, and the United States.

b Bt maize is grown in eleven countries: Argentina, Bulgariz, Canada, Columbia, Germany,
Honduras, Philippines, South Africa, Spain, Uruguay, and the United States,

Note. Data from James (2003a, 2003b, 2004z, 2004b).

LT T A of the enzyme,
N . protecting crops from
B N > the effects of glyphosate
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Golden Rice tec]
HOW TO MAKE GOLDEN RICE

A four-step process to feed the poor
Q &% Daffodils
(1) DO
e

3R/

Genes Plasmids

Source: Dt Peter Beyer, Center for Appéed Biosclonces, University of Frelburg

The genes that

give golden
rice its ability to
make beta-carotene
in its endosperm
(the interior of the
kernel) come from
daffodils and a
bacterium called
Erwinia d

These genes,

along with
promoters (segments
of DNA that activate
), are inserted
into plasmids (small
loops of DNA) that
occur inside a species
of bacterium known as

Agr
tumefaciens

[agrann by Joa Lertola

These

agrobacteria are
then added to a Petri
dish containing rice
embryos. As they
“infect” the embryos,
they also transfer the
genes that encode
the instructions for
making beta-
carotene

http://www.goldenrice.org/Content2-How/how1_sci.php

Provitamin A
producing rice

embryo

The transgenic

rice plants must
now be crossed with
strains of rice that
are grown locally and
are suited to a
particular region’s
climate and growing
conditions

hnology: high p-carotene rice

Locally
important
varieties
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WASHINGTONPOST.COM
Opinion | Golden rice could save children. Until now,
governments have barred it.

https://www.washingtonpost.com/opinions/2019/11/11/golden-rice-long-an-anti-

gmo-target-may-finally-get-chance-help-

children/?fbclid=IwAR0421JF7j60SIHNdN9mMTcR2v4NSoYFzFRyNr4Y9l bely mXYIHH

Bpek9w
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Biotechnology Alliance Association © send Message
(BAA)

Biotechnology company

Biotechnology Alliance Association (BAA)
13 February 2018 - @
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AquAdvantage salmon is a genetically modified (GM) Atlantic salmon)
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The AquaBounty fish is an Atlantic Salmon with genes from other fish. It contains a growth hormone gene from a Chinook Salmon ﬂtq]ﬂ‘ﬂ’] MUHHUUNIHUA INDLUUNTTLUDINU

and a genetic “on switch” from a fish known as the Ocean Pout.
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How 1s the polymerase chain reaction useful in DNA fingerprinting/profile?

Core STR Loci for the United States

on Human Chromosomes
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Electrophoresis and dala interpretation
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Order your DNA Test  Swab the Cheeks of Al Post the swabs back
Online or by Calling Individuals Using the Kit and Receive Your
0800 170 1200 Provided Resuits by Emall
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step by step instructions




Personal Genome Service™
Get to know your DNA. All it takes is a little bit of spit.

Here's what you do:

‘:./;7 ﬁ XWelcome to You.

1. Order a kit from our online 2. Register your Kit, spit into the 3. Our CLIA-certified lab analyzes 4. Log in and start exploring your
store. tube, and send it to the lab. your DNA in 6-8 weeks. genome.




