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» See the two chromosomes below and determine which

chromosome has more than one gene involved in
promoting breast cancer.
13, Chromosome 21

Chromosome 13
50 million bases

> [;,| 3 )@ 114 million bases
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. Ectodermal dysplasia Chatlevoix-Saguenay type Usher syncroma, Multiple carboxylase deficiency
qJ)C‘/‘;_'/:; Muscular dystrophy, Pancreatic agenesis ' autosomal recessive T-cell lymphoma Invasion and
limb-girdle, typa 2C Malurity Onse! Diabetes of the Young, Aryctrophic laleral sclerosis melastasls .
4 5 L @ Breast cancer, early onsel type IV Oligomycin sensitivity Mycobactarial infaction, atypical
. Pancrealic cancer Enuresis, nocturnal Jervell and Lange-Nialsen syndrome Down syndrome (critical region)
- Disrupted in B-cell neoplasia Dementia, familial British Long QT syncrome A_uloimrnune polyglandular
Ut "" a Leukemia, chrenic Rieger syndrome, type 2 Down syndrome cell adhesion diseaso, typa |
lymphocylic, B-call X-ray sensilivity maolecule Bethlem myopathy -
ncey MHC class Il daliciency, group B Rhabdomyosarcoma, alveolar Honmysn'r\mn Epilepsy. progressiva myoclonic .
Hyperormithingmia Lung cancer, non small-cell Cataract, congenital, autosomal dominant Holoprcsencephaly, alobar
c;'-u i el Spinocerebellar ataxia Dealncss, autosomal recossive Knotloch syndrome
- Homocitrullinemia : .
Ceroid-lipafuscincsls, neuronal Myxovirus (influenza) resistance Hemolytic anemia .
Serotonin receplor oid ‘ r
Microcoria, congenital Leukemia, acute mye Breast cancer
e wova L Relinablastoma » CONg e :
Schizophrenia susceplibility Piatelel disorder, with myelold
Osteosarcoma malignancy
Xeroderma pigmentosum, group G

Bladdecr cancer

o 10 b reas (: Pinealoma wilh bilalaral Coagulation Factor Vill deficency

Oguchi disease

Relinoblastoma
C;U;.' Wilson diseasa Stargard! disease, autesemal dominant
-~ Coagulation Factor X deficisnc
Postaxial pclydactyly, gulation Faci ciency %
i ': Cancer ] Séenf,s L LD\S. ‘Jl @

Ercasu;'ancor, ductal Br eas
VJ@‘:_“A.’“ aUps 353 <l =
99

@e
EW"& Can CCreove

Hirschsprung discaso

Propicnicacidemia, types | or pccA
Holcprosencephaly

Bile acid malabsorption, prmary



" — e (%) 0 ALY ee

s O—J-’\:—‘;‘C’)D?—“‘\ >\ @
Biotechnology and What Does It Mean to
You? S

% Most drugs are developed to combat diseases
affecting humans — Why?

\’4

% Which disease has the most drug candldate , Why? oy

Cancer
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* Use genetically modified cultured cells to
make protein of interest Y e B
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* Products of Modern Biotechnology
— Example of recombinant proteins

‘x * S ¥ %k

TABLE 1.2 EXAMPLES OF PROTEINS MANUFACTURED
FROM CLONED GENES

Product Application

Blood factor VIII
(clotting factor)

Treat hemophilia

Epidermal growth factor Stimulate antibody production
in patients with immune system

disorders

sb Y.
Growth hormone Correct pituitary deﬁc%nciei and
oAz))sEo short stature in humans; other

milk production

Insulin Treat diabetes
e ———
Interferons Treat cancer and viral infections

Interleukins Treat cancer and stimulate anti-

body production

Monoclonal antibodies Diagnose and treat a variety of dis-

eases including arthritis and cancer
N ]

Treat heart attacks and stroke

L Tissue plasminogen

activator
L R
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* Microbial Blotechnology

- Agricultural Biotechnology
» Animal Biotechnology
oy, = !
7" Forensic Biotechnology
=%« Bioremediation Y
~« Aquatic Biotechnology"**- o)
° Medical Blotechnology s Y)

. Regulatory Biotechnology




Types of Biotechnology

IEF W)
(M ° Microbial Biotechnology — manipulation
of microorganisms such as yeast and

bacteria
/6,{["2" b b
— Create ett_erenz__y_nxa% ) o CSLAs

— More efficient decontamination processes for
industrial waste product removal

— Used to clone and produce large amounts of
important proteins used in human medicine

X




Examples of product from microbial conversion

il

—

Products

e

Typical micro-organism(s)

Approximate worldwide
production [kg/year]

Bulk organic products’

Ethanol Saccharomyces cerevisiae 2. 4D EpS S
Acetone / butanol Clostridium acetebutylicum 2. 108 (butanol)
f,(j vl ]l Starter cultures Lactic acid bacteria, baker's yeast |5. 108
;;;e_ =i €.g., Candida utilis 0.5-1. 108
Citrate Asperaillus niger 2-3.108
Lactate
Amino acids
L-glutamate Corynebacterium glutamicum 3.108
I Penicilline Penicillium chrysogenum 3-4.107
cephalosporines Cephalosporium acremonium 1.107
Streptomyces aureofaciens 1.107

tetracyclines

- . W > : ¥ ~ -
Note: The following overview is a non-exhaustive list of products. Source: Doran, 1995




Types of Biotechnology

\2) « Agricultural Biotechnology

< Plants more enwronmentallv friendly that yield

more per acre (genetically engineered)
= \_J..u—b
Resistance to diseases and ifisects

—oods with higher protein or vitamin content

Z)rugs developed and grown as plant products

2 These better plants ultlmately reduce
production costs o help feed the growing

world ion —L g EEY U yEs
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ngt and sesame
seeds from
herbicide-resistant
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Mu751ard from
plant engineered
to contain more
heart-healthy oils
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French fnes from
altéred potatoes

with more starch
to absorb less oil

E , Cm
ickle from cucumber
that produces its own

insecticide
.—-‘

Ketchup from
high-SO”dS, ~$1
slow-ripening ==

tomato 2o |

In_COOKING
BV T
I s Beef from Cheese made with milk L milk from
. d’ ! S, s en= extra-lean cows cows given recombinant bovine
growth hormone
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Types of Biotechnology

@ - _Animal Biotechnology s

1 Animals as a source of medically valuable
proteins
* Antibodies
° Transgenic animals
2 Animals as important models in basic
research ., .,
e Gene "knockout" experiments -
» Design and testing of drugs and genetic therapies Ljif.-?\?_"ﬂ
3 : . | ; s L= _J’J, E’Tl,pj)) |
= loning . e

e Source of , organs
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