J Types of Biotechnology

. Amma\ Blotechnology
“3 )55 alal) AP

— transgemc amma\ way to achieve large
scale production of therapeutic proteins from
animals for use in humans

— Female transgenic animals express
therapeutic proteins in milk (contains genes

—,

from another source) > **9°*

— Example: human genes coding for clgltl_r_\g
proteins can be introduced into female™g goats
for production of these proteins in their milk
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- Animal Biotechnology
al cr r ocess f.o Know Lheg .~
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* This allows researchers to determlne the role and e
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* Since humans are similar to rats and mice, gene ~
knockout studies in rats and mice can lead t“év\*’

better understanding of gene funcfion in humans.
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* Forensic Blotechnology
—DNA flngerprmtlng( RSTAY

sTB>)

* Inclusion or exclusion of a person from suspicion
212 Paternity cases  2Y 12 Do

. |dentification of human remains
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 Forensic Biotechnology J ;-{ 5z
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— The use of biotechnology to process and

»degrade

a variety of natural and manmade

substances

022" Particu

arly those that contrlbute to enwronmental

=ulpollution

=¥ Example — stimulated growth of bacteria that

degrade

components in wﬂl

» 1989 Exxon Valdez oil §p|l| in Alaska |,

QW )=

» 2010 Deep Water Horizon Spl|| promvgtjgd research

into natural oil-degrading organisms and enzymes
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o spills oo 22577, Srav 2, Mo 3 2n-

 Bioremediation — adding nutrients to stimulate

growth of bacteria to clean up oil s
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@ Aquatlc Blotechnoloqy Lt

{ Aquaculture — raising fmﬂsh or s\hgll_ft_gh in controlled
conditions for use as food sources

—

* 50% of all fish consumed by humans worldwide

—(Genetic engineering)_
\;C
- Disease-resistant strains of oysters O’p\flw{" % las

* \accines against viruses that infect salmon and

other Tmf sh

° Transgenlgjalmon that overproduce growth hormone
L’d.S SoUVee —Q:/ awk, k vwmior o’na__‘/ C’ev{'qw\ PWO'ECHLS-

s ,w’\ Eloprospect@nch and valuable sources of new
- genes, proteins and metabolic processes with important
applications for human benefits

&g P9 Marine plankton andsna.ds found to be rich sources of

antitumor and antlcancer molecules
e ———




Types of Biotechnology

Aquatic Biotechnology o

Why create transgenic salmon overproducing
growth hormone?

transgenic

normal

———

Two different salmon

- How does this modified salmon help humans?
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7 ° Medical Biotechnology

Llnvﬁ))\Ved with the whole spectrum of human
medicine
'536?3 Preventive medicine  ** Vit . C
% Diagnosis of health and illness nequn s
« Treatment of human diseases s c/m‘h\uﬁ hovuteng c
£ New information from Human Genome

Project
o Gene therapy

2.¢ stem cell technologies

P,
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« Stem cells — grown in_ab and then treated with
different chemicals to allow them to develop into

specific kinds of tissues needed for transplant

ash M

e Current use: stem cells are used for diabetes;

spinal cord injuries
e PR et

QP?uaL Cord-
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» Medical biotechnology

— Genes are headline news items

New test uses mother’s blood

to test for fetal genetic defects /,~”‘mm
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> Regulatory Biotechnology
599:\0’{3; Quality Assurance (QA)l

« All activities involved in regulatlng the final quality of
a product

e -\ Quality Control (QC)\

» Part of QA process thatinvolves lab | testlng and
225 Monitoring of mss_e_s‘and _pgmiams to ensure consistent
product standards > #* ) it I

o Togethe@ and@ﬁnsure that biotechnology products meet
strict standards for pun_ty and performance s\ %)

« Why as a consumer should you care about a
product undergoing intense regulations?




) Biological Challenges of the 21+ Century

* How will medical biotechnology]change
our lives in the years ahead?
_ w, s
WS Sequenci o -
% Human Genome Project Py ks

 Research on the function of human genes and
controlling factors that regulate genes

% Human proteome .
 Collection of proteins responsible for activity in a
human cell
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+ Single Nucleotide Polymoﬁ?isms 3) beuig
- Single nucleotide changes (mutatlons) in DNA df;;“*

T sequences that vary from individual to individual

e These variations are the cause of some genetic
diseases (sickle ceiranemla)

« SNPs will help |dent|fy genes mvolved in medical
conditions including atflnits, S e cancer, heart
disease, diabetes, and behavioral and emotional

—_—

ililnesses
« Example of SNPs and breast cancer

. Identification of S| SNPs in BRCA1 and BRCA2 genes
involved In promotlng breast cancer led to development
of better targeted treatments for people who have those .
specific gene mutations
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- Example of how we can benefit from the human
genome project 7

e -
Normal protein
Person 1 e
\. .. Some DNA variations
A N/ . have no negative

i I_H.J effects on protein
» sfructure and function .. ol wutotion J

b mukation 3> person 2

e—— N C;c:\ I, u\.-. ;'fﬁ’o“‘“'“.‘—}:f—;
. owwiwe acrd J G,_:j ’ snb Low or nonfunctioning
rotein
¢ 1. Other variations lead
. amiu Person 3 \ / ~oto genetic disease
ﬁ-coqc.‘J_Jl C.)’__J:___”_ VD / § (e.g., sickle cell) or

t = ./ increased susceptibility
el lJ ELJI SNP to disease

= 1o
L ek (e.g., lung cancer)

;j:ﬁ Based on the figure, why doesn’'t person 2 develop a

genetic disease due to the SNP (G — T)?
CAV“‘“':' wo %Q'éjé"_, C\.) :7/

Biological Challenges of the 21st Century

- How will medical biotechnology change
our lives in the years ahead?
W‘%&@_
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« Applications that :«LT N
s&%ncorporate extremely & =EiEee
small devices .. therapeuiic drugesy
. Small particles that
can deliver drugs
to cells ¥

X

small g Ticles:

Cancer cell
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https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Gene therapy technol ogy

O_) \)

—~ Replacmg or augm of
ugmenting defective Wi
en
normal copies of the gene g fj Hvlutahj It

S e ey ..

* Still have barriers to overcome before this
technology becomes safe and effective
gw__g)bs) .
Obstacles include:
=

X How can normal genes be delivered to vu’tually all cells in
the body? (/Y U«»uLCu al-\/'&o-ﬁ) L8 06 o Ebps) SEP =2

* What are the lonq-ferm sftects of introducing extra genes
in humans?&-=? d—-J/—J/L—o" 15) Gime\p o fs TS 22 1o

% What must be done to ensure {he proper is made
after the genes are delivered to the body?

|
|
|
|

Biological ChaII_enges of the 21stCentury

nterferlng RNA (S|RNA) is
logy to silence genes that

ease progressmn

. Smalll
emerging techno

are mvolved in dis
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Biological Challenges of the 21s Century

. Stem cell technology
5P 6

_ Stem cells are immature cells that grow and divide to
produce different cell types e

— Most stem cells are from embryos called embgyomc
stem cells (ESCs) but they are controversial since the
process involves death of afémbryo =

— Some stem cells are from adult cells (ASCs)

- Either type of stem cell can be coéaxed to grow into cells of
interest to replace damaged tissue or failing organs (liver,
pancreas, rgtlpa}) bl o L)

Embryonic vs. adult stem cells?
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Biotechnology in the 21t Century

,Mbr\{ e Srem cells...
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. ESCs can give rise to many types of

dlf!g[g/rmatgd___cell S émbryonlc stem cells
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D|fferent|atlon can produce
many types of cells
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