Bringing "Life" Back to
Life Science

Using Yeast to Enhance A
Cell Unit

Jenny Willis
Balboa Middle School

Ventura, Ca
RET Il



RET I Research %%

Developing Dendritic Drug
Carriers

Mentor: Roey Amir




* RET I Research




A (very) simple picture

K )
Si e xS
A

i F ooy @ 5"

N l . E’
;ﬁ Endosome/Lysosome
OosS
2 .
* Membrane binding - - Cytoplasm
- " i L %
Internalization - e

* Dye release =
* Escaping (cyto release)

L. Albertazzi



Results: Internalization of both dyes
attached to dendrimer.

Dye alone 30min




Research published in
Angewandte Chemie. =

Delivery Platforms

Pirgewandte

e 2 101002 famie 20100742 7

Multifunctional Trackable Dendritic Scaffolds and Delivery Agents™*

Roev £. Amir, Lorenzo Albertazzi,* Jenny Willis, Anzar Khan, Taegon Kang, and

Craig J,. Hawker®

Dendrimers and other three-dimemsional molocular assem-
hlics are attrpctnde sea Modcs for Bodogscal delivery apents angl
diig Bosl e |'||'n|'|l|,1|:':1 kg 1o therr globidar dhape, modolar
structure, monsdspersity, and plurnlity of functionsd end
|.','r==-1.||-'t|:":I T pdddrg = this padential, & number of strlogics ancd
felated dendnne archaeonires have bBeen Jdevelopsd For
delivery of hosctive molecules 1o desired cells or tmsue
with encapsulation and covalent attnchment 1o the dendritic
chain ends being two major approsches!™ While the encap
sulation of drups or dyes within the inner cavitics of the
dendrimer i promising,™ in most cases only o limited number
of guest molecales con be onoa prulated even with dendrimers
of high generations™ Morcover, the noncovalent nature of
the cacapsulation makes i1 a challenge 1o control the stabahiny
ol the loaded earme e and subseguent release ol the |!l.'l!|l|.-|1|||.1.|"'|
A alternative sirnte gy explods the inrge number of demdrinic
chain ends to carry the cargo mokcules™ Howe ver, Toading
ol Wmige amoginis of Byvdropholne draps or dyes can aller the
dendremer surfnce properees and decreass us solumhity andd
bio-compniibility. ™ Partinl functionalation™ allevintes this
issue bol results in modom chainsend modificaton ke sding o
a dispersity in loading. variable bio-performance. and in many
coses only bow degrees of surfnce functionnlization can be
nchieved without signifimnily changing the surfoce proper:
tics M

modoculex to the imterior of the denddmer™ Thin stmitepy
ovgreomes the challenpes sssoialeod with surfage functional-
iEnbon, allvwang hgh and repeoduecible eading wathot
significanily nltering the surface propenses of the dendritc
scalfold, To illugrste the power of this povel strslogy, wo
repodt an aofelerated avnlhicis of onbogonal serlaee amd
internally functionalized dendrmers®™ and their application
as mubifunctional dendritic scaffolds (Figure 1). As model
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Fipure v, bodular design of dendsites voa flolds with proton sied amina
groupd i tke chain eids B collulir uptabe (pellow) . Upon ericpriatie
cleavage, the covalenily attached, inbemal "blus” dyes are relessed
whila the rcnched bl “red” dye allowi for manitcnng of the
ded e msel,

delivery nnd dingnostic units, two  different dyes were
conjugated 1o the dendrimer: maltiple coumarin unies {blue



ii(jurrent Classroom Observations:

= Why do we need to learn this?”- more
relevance

= Do we get to do this today?”-more
hands-on lab activities incorporated into
the curriculum.

= Incorporate more of the scientific
method into the curriculum



iiconnection to RET |

= Since our goal was to get a molecule
into cells...

= develop a unit around cells.
= A possible future application of

dendrimers is as a drug carrier to target
cancer cells...

= Incorporate a unit on skin cancer and
iIntroduce research.




ﬂnovations:

= Collaboration on Lab Report Template
s Cohesive theme-prior knowledge for
students to pull from
= 2-quick labs
= Investigative lab
= 2 student inquiry labs



ell membrane-Endocytosis
“A Feast on Yeast”

A Feast on Yeast! ’.
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Asexual Reproduction:
"Looking at Yeast...a Wee Little Beast.”
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Yeast Budding




“"Yeast Respiration Lab”

| Yeast Respiration/Fermentaion

= The purpose of this laboratory is to explore
factors that might affect the rate of
respiration in yeast.

= Students carry out an experiment to

iInvestigate and quantify the effect of sugar
on yeast respiration.

= They will do this by observing yeast
producing carbon dioxide gas.
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ﬁ CO, Production:

CO, Bubbles




Extension-Relevance: Use yeast
* solution to make bread!

= Pour yeast solution into cup.

= Add 4Tbsp. of flour and 1Tbsp. of warm
water.




iinquiw Lab: Yeast Taste Test

= A follow up of previous activity-Does the
type of sugar make a difference in CO,
production?

= Students choose what to test and set up
activity. Compare results to control from
previous lab.




Lab Report Template:
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i_Extensions / Discussion:

= This activity is also a great way to help
students understand the importance of
nutrition and metabolic processes within
humans.

= Sugar is not the only thing we use for food.
What would happen if we used other things?

= Why are there diet drinks? What is in diet
drinks? What is in the sugar substitutes?




Cells/Genetics/Skin Cancer/UV light
“SunScreen Your Genes”

Students explore how effectively different sunscreens protect
yeast cells from damage caused by exposure to ultraviolet (UV)
radiation.

Students may compare different SPFs, clothing, sunglasses

The experiment utilizes a strain of yeast that lacks several DNA
repair mechanisms

Make students aware that simpler organisms can be used to
help understand the processes in more complex organisms.



Introduction with PowerPoint on
* Skin Cancer




Sun Screen Your Genes
Student Handoot

Instructions:

Dok Uhee SPF aff your surscroen really muke o dilTerence? Do worme beasds of
sursereen pradde better protection thas otbers? How effective are alber fores ol
sun pratection such as seng asves or dething”

Yoz will have the epportunity tocarry ouf an oxper]i ment that will Belp vou
answer Ehesve questions.

Why ase yeast to study the effects of UY radiation?

Ordimary haker's yeast [ Socfarmmors opmrvisles) corlei ns peres. for DA repai £
that are very similar to human genes with the seme function. Therofore we can
use yeasl as 5 model sysiem o explore Uhe effects of UV radislion on cells, LEe
human cells most yeat ool affecthvely repadr A demage camed by 14
raclialion, However, wome yeast stralme have mustaions (ke provent thees lraes
making certain types of DA ropalrs, Bocsse they cannal ropalr D804 desage.
these cells useadly de alter exposare 1o LY radation. This sersd gty enabla w
foohaorvy R masch DA damapge acours whar the colls are oxpased o o
probected rons LIV |ighs.

Procedure: Follow all directlons carefully!

1. Dlear yoar lands angd weork area
& Wash vour hands with snap and water.
& Wipse vouwr hands and your work area with
aloohol ard a paper towel .

2. Label your Petri dish scirg o walerprool marier.
= Write your groap naee (noamal] lemes eresnd
thser it sl ide ecdpe of 1he hottom of the dith

& [raw Dines o Vha bopy and battomm of the ik Lo
divide it into ____ paris,

& Label one area "sun”. Why!

& [eride what surscreens or other ifems vou
want totest in the other areas. You may want to bave “no son™ in one
arca

= Lahel exch arca on bath the top and the bottoem. of the disk

& Write In small letrers around the &dpe.

3. Spread yeast oells on the agar in the Petrd dishe
= Swir] the container of UV-sensitive yeast.
® Flace | mi of yeast sol ution on the medla
= Gernaly tilt and rotate the dish to spread the liquid.
® If there are places the lguid does not cover, use The rounded end of a
sterile tmihpd ok o mvw the llguid e them

4, Let the liqguad soak imto the agar,
& Mace the Petri dish in a dark place for 10 20 min. until the llguid
i sappears,

‘While you are walting complewely fill out your Lab Eeport: Question,
Hypothesis, Control, variables, and Materials, You may put “see lab
hamdour® wnder procedure,

&, Tape the I halves of the Petri dish together al org the side.
& Use small pleces of dear tape: dopot place tape on L vop ol the Petr
disk
& Muke sure that the lines on the bop snd Pettiom halves ol the "etrl dish are
albgmed arsl that the | abel for sach treatmeid |8 |6 the sams area

b, Sprwad surmcreen on e Hd of the Patrl dsh
& Spredd sumscroen in the places you marked; wse an equal amount in each
section and spresd the sunscreen ovenly.
» Use the triple beans bal ance to measure out oquall amoanis of sunscreen.
= In the area labeled *ro sun®, tape a square of dark paper eer L

7. Expaose the Petri dish to the sun ar toa UV 1Eght.
* Miake wure you o the dish palnced dErectly o the sus, With the ool lest
bl pumsibile,

E. Propare bobed the veast grow.
& Wipe the sumscreen off the lid of the Petri dish.
* Flace the Petri dish upside down in a dark place for 2 days.

9. Compare the amount of yeast that has grown in different areas
af the Perrl dish,

10.Fill cut the rest of the Lab Repor. Use the following Seml-
gualitative method where growth s ranked on a scale of 0-4 for

your data tahle. = no growth 3= kigh growth
1= little grossth 4= maximum grosth
2= v growth

11. Prepare to report your resolis to the rest of the class!
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i Sample Results (a few days growth)

Full Covered/
“Sun” No SUN
SPF 30 SPF 60




* Discussion points:

o Ultraviolet light causes DNA damage. If unrepaired, this
damage can potentially lead to mutations and skin cancer in

humans.

o Unlike the yeast used in this experiment, DNA damage is
often (but not always) repaired in humans.

* Sunscreens can be useful in reducing DNA damage caused
by UV light.
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