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Investigating the History of Biotechnology
Props for stations

Station 1: Bacteria

Bacteria: Staphylococcus; Bacteria: E. coli

https://commons.wikimedia.org/wiki/File: https://commons.wikimedia.org/wiki/File:E._coli_Bacte
Staphylococcus_Bacteria.jpg ria (16578744517).ing

- ¥ ’*ﬁ
Bacteria: Mycobacterium tuberculosis Bacteria: Streptococcus pneumoniae
https://www.flickr.com/photos/niaid/5149398656 https://en.wikipedia.org/wiki/File:Streptococcus_p

neumoniae_-
_A_causative_bacteria_of_meningitis.jpg
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Station 2

Polio virus Polio victim in iron lung
https://www.flickr.com/photos/sanofi- https://en.wikipedia.org/wiki/lron lung
pasteur/5280384448

Station 3  Alfred Hershey: Martha Chase:

By Unknown author - Unknown author -

http://www.nndb.com/people/416/0001 http://bratpynkngZ..glogster.com/martha
-chase/ Public Domain
30026/, Public Domain

Visit the following online sources to develop an explanation for their experiment. Or, direct students to
one of the sources for them to read or view in class.
https://en.wikipedia.org/wiki/Hershey%E2%80%93Chase experiment
https://embryo.asu.edu/pages/hershey-chase-experiments-1952-alfred-hershey-and-martha-chase
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https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-
structure/v/hershey-and-chase-conclusively-show-dna-genetic-material

Station 4
Rosalind Franklin James Watson

https://www.flickr.com/photos/retusj/291 https://en.wikipedia.org/wiki/Jam
07172585 es_Watson

Francis Crick

https://commons.wikimedia.org/wiki/File:F
rancis_Crick.png

Model of DNA https://commons.wikimedia.org/wiki/File:DNA_simple2.svg

—= =Adenine
1 = Thymine
=3 = Cytosine

= = Guanine

[__]=Phosphate

backbone

Nariovald Navoreynvoloyy Xoopdivared Ivgpaotpuytvpe woo.vvyLver

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
Development and distribution funded by the National Science Foundation



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://www.nnci.net/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/hershey-and-chase-conclusively-show-dna-genetic-material
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/hershey-and-chase-conclusively-show-dna-genetic-material

Station 5
Humira Pen Insulin

https://www.flickr.com/photos/lyza/44233881 https://commons.wikimedia.org/wiki/File:Inzu
74 1%C3%ADnN.jpg

Station 6 https://commons.wikimedia.org/wiki/File:0323_DNA_Replication.jpg
DNA replication
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Station 7
Soybeans Corn
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Yellow Squash

Station 8

W, = kel

Featherless Chicken Herman the Bull
https://www.flickr.com/photos/bbum/7708764442 https://upload.wikimedia.org/wikipedia/comm
ons/6/63/StierHerman-
PeterMaasNaturalis2008.jpg
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Zebra fish to detect poIIution Altering mosquitos that carry Dengue Fever and

I s Sika Virus
https://en.wikipedia. ki/Zeb
psi// P org/wiki/zebra https://en.wikipedia.org/wiki/Aedes_aegypti

AquAdvantage Salmon
https://en.wikipedia.org/wiki/AquAdvantage_salmon

Station 9 is below on a separate page

Station 10

Google current news and media outlets for articles on GMO organisms and print some out.
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Station 9

CRISPR-Cas9

How the genome editor works

Acellis transfected with a g R N A

DNA plasmid that expresses
both the Cas9 protein and a
sequence of guide RNA
(gRNA), which matches that
of the gene of interest.

Cas9 identifies the
corresponding DNA sequence
on the host cell's genome,

and cuts both strands of DNA.

secssssane

"o
Cas9 cuts both PAM i — 3
the DNA strand to which the gRNA binds ~ Seduence i —
and the opposite strand (see below 1
right)
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The cell's attempt to repair the

break effectively silences the

targeted gene by joining the -, S

cleaved DNA back together, d

using a process called non- Pl : Cas9requires a
mwgﬁgous e Double strand break in target DNA <******+.., " . :EEfnigi? g;r;renon

pairs called a PAM
2 sequence )

or T 5 T s
(50 LU LTI st meste
Afaulty gene can be Cas9 from chopping
‘corrected’ with a replacement up important
segmentofDNAoranewgene | | | [ [ [ [ [ [[[[[TT1]T00 0TI ]] memorsed
altogether can be introduced. | sequences of foreign
famocifed piece of DNA LU L L L L L L onamiwerown
whose flanking regions match . ] . genome — by

the target sequence is also ‘ : Replacement ensuring there are
supplied, then there is a good 5 gene : no PAM sequences
chance that it will recombine inthose regions.
with the host DNA when the cut g .

is made, thus introducing a new : :

or replacement gene. This : i

pathway is known as homology :
directed repair (HDR). v

FOOD AND
LIVESTOCK
MODIFICATION
Researchers have
already created plants
and mammals with
edited genomes. It is
hoped such technology
could help boost
productivity and
improve food security.

GENE DRIVE
Some genes are more
likely to be passed on

than others. If an ‘edit’is
linked to these genes, it
will quickly spread
through a wild
population. That sounds
alarming, but could help
eradicate malaria-
carrying mosquitos.

GENE THERAPY
Genetic disease could
be treated by
introducing gene editing
systems into affected
cells. Researchers in the
USA are trialling this to
treat HIV by knocking
out the gene for the
specific T-cell receptor
that the virus targets.

HUMAN GERM LINE
Modifying human
embryos, sperm or eggs
would introduce
changes to the genome
of future generations.
Some argue that other
techniques, such as
embryo screening, can
just as effectively
prevent genetic disease.

DESIGNER ORGANISMS
AND MORE...

In future, could
babies be ‘designed’
with a genome of
our choosing?
Could amateur
biologists do their
own gene editing
outside regulatory
systems?
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