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What is IGEM?

International Genetically Engineered

he iGEM organ-

ization is the

world's biggest

competition in
synthetic biology. Here,
students from all over
the world can engage in
research trying to solve
real and pressing prob-
lems of society at large
and push the bounda-
ries of our understand-
ing of synthetic biology,
with diverse projects
ranging from fields like
environment protection
to disease therapeutics.

Every year, over three
hundred teams world-
wide work in dry and
wetlabs on a project
idea they have designed
themselves. Later, stu-
dents gather to present
their work to some of
the greatest living minds
in the life sciences and
fellow students. While
competing for the grand
prize of iGEM - the Bi-
oBrick trophy, young
biotechnology enthusi-
asts from all around the
world get to blend with
each other.

The iGEM organization
is more than just a com-
petition, it is a platform
where young scientists
learn crucial aspects of
research early on their
careers and the bene-
ficial uses of synthetic
biology is shown to the
society.
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e are a young group
of Master's and
Bachelor’s students
at the University of
Heidelberg from different areas
of study such as biochemistry,
molecular biotechnology, phar-
macy, and medicine. Due to our
broad heterogeneity in educa-
tion and expertise as well as our
combined passion for synthetic
biology, we were able to assem-
ble into a strong, interdiscipli-
nary team of eighteen talented
and motivated students eager
to contribute to the rapidly de-
veloping world of synthetic and
computational biology.

As an independent research pro-
ject, besides our scientific tasks
in the wetlab and drylab, we
also work in various areas of re-
sponsibility like human practic-

es, finances, safety, design, wiki
and social media. Most students
engage in multiple tasks in dif-
ferent areas. The team and its
members are depicted on the
left with their respective areas of
responsibility.

Our advisors, students from for-
mer iGEM teams of Heidelberg,
who successfully participated in
last years’ competition winning a
gold medal, continue to contrib-
ute to iGEM by constructively
critiquing our work and guiding
the team throughout our iGEM
journey.

The heads of our project are
Prof. Dr. Stefan Wolfl and Prof.
Dr. Gert Fricker, who support us
with the implementation of our
project and are always on hand
with advice and encouragement.
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Background

tudents from the Uni-

versity of Heidelberg

have established an

iGEM tradition and
have contributed to many
successful projects in the
competition in the last dec-
ade. Among numerous side
prizes, the Heidelberg iGEM
team has won the grand prize
in the years 2013 & 2014; and
in 2015 & 2017, the teams
were able to reach the third
place in the contest. With di-
verse projects like “The Ring
of Fire”, a project about cir-
cular proteins, or “The Phage
and the Furious”, a project

LOSOPHER'S STON

2014
THE RING OF FIRE

around phage assisted evolu-
tion, Heidelberg has earned
a reputation for innovative
projects especially in the
foundational advance sector.
Last year, on top of winning
a gold medal for their pro-
ject on cloning with natural
transformation, the Heidel-
berg team was also nominat-
ed for best therapeutic pro-
ject, best software tool, and
best new composite part.

A successful past which we
strive to continue once more
this year. We are the iGEM
Team Heidelberg 2022; eight-

een students from the Universi-
ty of Heidelberg with a shared
passion for synthetic biology
and a common ambition to par-
ticipate in and win the iGEM
2022 competition. Consisting of
members with diverse academ-
ic backgrounds, and students
from former iGEM Heidelberg
teams to advise us, our team
is well equipped to navigate
through the highly interdisci-
plinary landscape of modern
biology all the way to the top of
the grand prize mountain.

Our research group is com-
pleted by veterans of synthetic

2015 2017 2019
CATCH IT IF YOU THE PHAGE AND FANTASTIC
CAN THE FURIOUS YEASTS AND

HOW TO EVOLVE
THEM

THE LEGEND OF

biology: our advisors Prof. Dr.
Wolfl and Prof. Dr. Fricker, re-
liable partners who can help us
to find new paths if we get stuck
in dead ends. Together we make
up a strong team that is well
prepared for the fierce chal-
lenges of iGEM.

2020

CELLDA

2021
HOW TO TRAIN
YOUR
MICROBIOME



[1] Project
Description

Overcoming the blood brain barrier by delivering siRNAs
packed in lipid nanoparticles through the nasal route to treat
viral neuroinfections, in this case the herpes simplex virus.

he properties of the blood

brain barrier enable it to

protect the central nerv-

ous system from patho-
gens, but also restricts drug de-
livery and therapeutic efficacy,
thereby causing hardships in drug
development for neurodegener-
ative diseases (Ding et al, 2020).
This is why research on how to
overcome these difficulties in drug
delivery to the brain is of great im-
portance. Due to the nose’s direct
connection to the brain via the ol-
factory nerve, the so-called ‘nose
to brain’ delivery route bypassing
the blood brain barrier is of great
interest in the scientific world
(Hanson et al., 2008). A higher drug
availability in the brain, a reduced
degradation through the presence
of the drug in the olfactory bulb,
and the prevention of the unnec-
essary dispersion of drugs through
systematic clearances are the most
important advantages of using in-
tranasal delivery methods. Howev-
er, mucociliary clearance and poor
drug permeation through nasal
mucosa present limitations. Nov-
el delivery methods, such as nano
drug carrier systems, are adapt-
ed to overcome these limitations

(Agrawal et al, 2018). Between
these, lipid nanoparticles (LNPs)
are most suitable as a delivery plat-
form for RNA therapeutics (Shep-
herd et al, 2021).

Our goal is to design a highly effi-
cient LNP-based system that deliv-
ers different siRNA into the brain
via the nose-to-brain route, in or-
der to neutralize potential neuro-
logical threats. This way, the blood
brain barrier is circumvented, and
with siRNA production and sub-
sequent transportation remaining
the same, numerous neurological
diseases could be targeted with
this treatment.

Being a highly prevalent virus with
a potential of causing significant
harm to the human brain, we de-
cided on the herpes simplex virus
as the neurological disease we
want to focus on in our project.

Herpes viruses are double-strand-
ed DNA viruses which rapidly
spread between humans through
close contact to contagious indi-
viduals, and infect their new hosts
through mucous membranes or
damaged skin, causing oral and
perioral (HSV-1) or genital (HSV-2)

infection and establishing a per-
sisting, lifelong infection (Jiang et
al., 2016; Bradshaw et al, 2016).
Today, HSV-1 infections are high-
ly prevalent with a seropositivity
among older adults estimated to
60-90% worldwide (Bradshaw et
al, 2016).

By retrograde transportation
through the olfactory nerve
(Bradshaw et al, 2016), the vi-
rus can furthermore reach the
central nervous system, where
it triggers an acute inflammato-
ry response causing meningitis
and encephalitis (Marcocci et al,
2020). The mortality rate of this
disease exceeds 70% without any
treatment (Small et al, 2019), and
herpes simplex encephalitis is the
most common cause of fatal spo-
radic encephalitis (Small et al,
2019). Furthermore, most survi-
vors do not return to their base-
line functions (Small et al, 2019),
and markers for HSV-1 reactiva-
tion have also been positively cor-
related with an increased risk of
Alzheimer’s disease, making HSV
a pressing matter of drug devel-

opment from various perspec-
tives (Marcocci et al., 2020).

The mortality rate can be re-
duced significantly when treated
with Acyclovir (ACV), a nucleo-
side analogon, which has proven
to be effective for prophylaxis
and stabilizing herpetic infections
(Small et al,, 2019). However, a va-
riety of different side effects are
very common when applied, and
long term administration of this
drug, especially in immunocom-
promised patients, has shown to
lead to drug resistance, making
the disease even more dangerous
(Piret et al, 2011).

Therefore, the development of
novel strategies to treat HSV is
urgently needed. This is where we
come in with our project idea. In
our project, we plan to import siR-
NA into affected cells, where it will
be integrated into the cell's own
RNA-induced silencing complex
(RISC) and eliminate the patho-
gen after binding to the targeted
mRNA and cleaving it (Whitehead
et al, 2011). Thereby, the siRNA
would facilitate an effective and
moreover highly specific treat-
ment of neural infections, while
no significant resistance is devel-
oped when administered periodi-
cally and/or over a long period of
time, making it a possible treat-
ment for immunosuppressed pa-
tients as well (Manda et al,, 2019).

The main focus will be the pro-
duction, modification and trans-
portation of siRNA into the
neurons, pursuing an even distri-
bution, high stability of the siRNA
in the LNP, and a great efficacy in
targeting the virus.

The production of siRNA will take



place in E. coli using an siRNA expression
plasmid. Furthermore, a variety of com-
plex stabilizing systems as well as chemical
modifications on the RNA will be tested in
order to accomplish the highest possible
stability and therefore longevity of the siR-
NA during transport.

Considering that the herpes simplex virus
reaches the brain through a primary infec-
tion in the nasopharyngeal region ascend-
ing into the olfactory nerve, we decided
to focus our project on the nose-to-brain
route, being furthermore an efficient,
promising way of drug delivery bypassing
the blood brain barrier in general (Goldman
et al,, 2012).

Finding a suitable delivery system for the
siRNAs into neurons is a complex, yet es-
sential aspect. Lipid nanoparticles (LNPs)
seem to be the optimal candidate for the
RNA delivery system and therefore the
system we will use, providing beneficial
properties such as
structural flexibility,
low toxicity and bio-
compatibility (Yon-
ezawa et al, 2020)
and therefore being
suitable for our plan
to use the nose-to-
brain route to deliver
therapeutics (Rassu
et al, 2017). Moreo-
ver, we plan to opti-
mize the delivery via
LNPs by simulating
the effect LNP com-
position has on ves-
icle fusion and re-
lease capability.

After establishing the successful produc-
tion and transportation of siRNA, we will
shift our focus to developing a benchtop
two component testing system. It should
be able to produce LNPs on a rapid scale
as well as allow testing on a multi-organoid
system. We plan to integrate a novel plat-
form which allows both the analysis of LNP
quality and quantity, and adequate adjust-
ment of the flow rate for LNP production.
The delivery efficacy of potential therapeu-
tics will be judged by detection of an estab-
lished reporter system.

Lastly, in order to test the efficacy of the
nose-to-brain route and to achieve reliable
results without resorting to animal testing,
we plan to utilize an organoid system com-
prised of epithelial stem cells as a natural
barrier and olfactory neurons stably ex-
pressing a viral protein of HSV via trans-
formation, in order to evaluate knockdown
efficiency.
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Organization

starting the team

brainstorming
project ideas

determining team
goals and tasks
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designing the
project

reading competi-
tion requirements

I project proposal

officially applying
to the contest

I fundraising

STEP 3

Lab Work

human practices
workshops

running experi-
ments and models
finalizing and
evaluating our
results

processing and
plotting

STEP 4

Wiki Page

writing and desig-
ning our wiki page

working on the
team registry page

STEP 5

Presentation

planning and
taking our project
presentation video

filling out our
judging forms

attending the
Grand Jamboree
on 20-23.10.2022
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siRNA

I&E Cationic lipids

+ or polypeptldes

| abwork

n cells, RNA interference leads to gene

silencing at the messenger RNA (mRNA)

level. If foreign double-stranded RNA

is introduced into the cell, it is cleaved
into small interfering RNAs (siRNA) by the
Dicer enzyme, which then get incorporat-
ed into the RNA-induced silencing complex
(RISC). This complex unwinds the siRNA
duplex and cleaves its sense strand. The
activated RISC-siRNA complex binds and
degrades the foreign mRNA in the cell com-
plementary to the antisense siRNA strand.
It is also possible to introduce synthetic
siRNA directly into the cytoplasm, which,
in the form of a RISC-siRNA complex, binds
to the mRNA of a specific target gene and
thus silences it, inhibiting the translation of
its encoded proteins. (Robbins et al, 2009;
Whitehead et al,, 2011)

There are different methods of how to pro-
duce siRNA, depending on the goal of the
experiment. For our aim, it is most suitable
to express stable and highly potent siRNA
from an siRNA expression plasmid in E.
coli. The siRNAs are generated from long
dsRNA strands and contain multiple siRNA
sequences. The method uses the discovery
that p19, a plant viral siRNA-binding pro-
tein, stabilizes siRNA-like small RNAs in E.
coli in selectively binding to it without se-
quence specificity.

A glutathione S-transferase (GST) fusion
protein expressing system is used to ex-
press His-tagged p19 from a tac promoter
together with hairpin target sequence RNA,
which is controlled by a T7 promoter. Both
are induced with IPTG. To produce the hair-
pin plasmid, a two step cloning approach is
necessary. At the beginning, a copy of the
target DNA is inserted into a set of two re-
striction sites and then the second copy of
the target DNA is inserted in reverse ori-
entation. The siRNA plasmid is transformed
into an E. coli host strain that expresses T7
RNA polymerase. For purification, the siR-
NAs are isolated from the bacterial lysate
with nickel beads to capture the His-tagged
pl19. After that, the siRNAs are eluted with
0,5% (wt/vol) SDS and are further cleaned
by anion-exchange HPLC. The final siRNA
product can then be transfected into mam-
malian cells and is as efficient as commer-
cially available synthetic siRNAs. (Huang
and Lieberman, 2013)

In order to counteract the inherent insta-
bility of RNA in physiological conditions, we
want to test different stabilizing systems
for siRNA packaged in LNPs. One method
which has proven successful in vesicle-me-
diated delivery is the asymmetric linking
of a cholesterol molecule to a 3-end of the
siRNA (Haraszti et al, 2018). We also con-

\mRNA cleav

Fig. 1: Schematic overview of the co-delivery of siRNA and Ago2 into cells

sider testing the addition of an Ago2-pro-
tein to the solution (see Fig. 1), meaning the
siRNA would be stabilized as a protein-siR-
NA-complex in the LNP, and its specificity
would furthermore be enhanced (Li et al,
2018). Another option would be the intro-
duction of chemically modified RNA nucle-
otides (such as 2'-O-methyl or 2'-F) to the
E.-coli-based siRNA production -culture,
which would then be incorporated into the
synthesized siRNA, enhancing its longevi-
ty in physiological conditions (Watts et al,
2008).

The use of nanotechnology for transport
via the blood-brain barrier is a promising
option for our project. The advantages in-
clude biocompatibility, protection of the
drug from degradation, extracellular trans-
port (Battaglia et al,, 2018), and reduced side
effects by limiting the drug distribution to
non-targeted areas (Lee and Minko, 2021).
Lipid nanoparticles (LNPs) have shown to
possess many benefits for nose-to-brain
drug delivery in comparison to other avail-
able nanoparticles (Rassu et al., 2017). They
have an excellent biocompatibility profile,
show low toxicity and immunity, and can

be easily functionalized and prepared on a
large scale (Yonezawa et al, 2020), which
is why we chose to use LNPs for packag-
ing and delivering our siRNA. Effective
LNP-packaged siRNA drugs such as Pati-
siran and Givosiran are examples that have
already been approved by the European
Union (Verband Forschender Arzneimittel-
hersteller e.V., 2021), which shows that our
idea to use siRNA in LNPs as a therapeutic
has a great potential of success as well.

A therapeutic lipid nanoparticle for RNAi
generally consists of a hydrophobic core
homogeneously coated with polyethylene
glycol (PEG) lipids (Zhang et al, 2020). In-
side the hydrophobic core, ionizable lipids
aggregate into inverted micelles around
the encapsulated RNA molecules (Zhang et
al). These lipids have a pKa value between
6.2 and 6.5 (Yan et al, 2022). Under phys-
iological conditions (pH=7), the uncharged
ionizable lipids are responsible for the bio-
compatibility and stability of the lipid na-
noparticle (Yan et al, 2022). Under acidic
conditions, the lipids are positively charged
and interact with the negatively charged
RNA molecule (Zhang et al, 2021), showing

o \(O
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a high encapsulation efficiency on RNAs
(Yan et al, 2022). Furthermore, the lipids
are also positively charged in the acidic
environment of endosomes and can there-
fore bind to negatively charged endosomal
membranes. The interaction leads to the
disruption of the endosome, finally result-
ing in enhanced endosomal escape (Zhang
et al, 2021). Among the ionizable lipids,
LNPs based on diole methyl-4-dimethyl-
amino butyrate (DLin-M3C-DMA, Patent
NO. US8158601B2) are one of the most ef-
fective systems delivering siRNA (Yan et al,
2022).

The introduction of PEG lipids such as
DMG-PEG2000 can help to avoid particle
aggregation and therefore increase storage
stabilization (Yan et al, 2022). In the case of
the LNP delivered siRNA drug Patisiran, the
PEG lipids also support the stability of the
nanoparticle after administration, enabling
uptake into its target organ (Zhang et al,
2020). For further stabilization of the LNP,
cholesterol and 1,2-Distearoyl-sn-glyce-
ro-3-phosphocholine (DSPC) can be intro-
duced (Yan et al, 2022).

For further optimization of the nose-to-
brain delivery, the surface of lipid nano-
particles can also be linked with targeting
ligands. These include wheat germ agglu-
tinin (WGA), a lectin with specific bind-
ing to N-acetyl-D-glucosamine and silicic
acid, which is presented amongst others
on the surface of the epithelial cells of the
olfactory mucosa. Another lectin that can
be used as targeting ligand is solanum tu-
bers lectin (STL), a glycoprotein that binds
to N-Acetyl-D-glucosamine of the nasal
cavity epithelium. Concerning that lectins
can show immunotoxicity, small lectin-like
peptides have been discovered as an alter-
native. Amongst them are Odorranalectin
(OL), a small peptide initially derived from
frog skin that binds to L-fucose expressed
in the olfactory epithelium, and lactofer-
rin (Lf), a glycoprotein and ligand of the
lactoferrin receptor (LfR) that is highly ex-

pressed in brain endothelial cells and neu-
rons. Another reported targeting ligand
exhibits a part of the rabies virus glycopep-
tide (RVG29) responsible for cellular en-
try and virus fusion. It efficiently interacts
with the nicotinic acetylcholine receptor
(NAchR) present in CNS cells. (Borrajo and
Alonso, 2021)

For the delivery of siRNA, we want to test
two nanocarrier formulations that have
been established for the nose-to-brain
pathway. One of them is a Tat-modified
PEG-poly (e-caprolactone), or PEG-PCL,
nanomicelle, which effectively transports
siRNA into the olfactory and trigeminal
nerves and was used during in vivo ex-
periments for the treatment of Ischemia.
The other formulation comprises chi-
tosan-modified nanoparticles tested to
treat glioblastoma and Huntington’s dis-
ease. (Borrajo and Alonso, 2021)

Aside from the development of a lipid nano-
particle (LNP)-based siRNA therapeutic for
the treatment of Herpes simplex infections,
the development of a benchtop two com-
ponent system is planned, which will allow
the rapid and easy production of LNPs and
testing on an multi-organoid system, as
well as evaluation of both processes.

With the rise of LNPs in research and ther-
apy, microfluidic high-throughput produc-
tion platforms have gained considerable
attention. Microfluidic devices enable a
scalable, precise and reproducible produc-
tion of LNPs compared to bulk production
(Shepherd et al, 2021).

Several key factors have to be considered
during the design of a device suitable for
LNP production (Roces et al, 2020). Due
to the randomness of LNP formation, bulk
production is not suitable. This is mirrored
by the fact that bulk production experi-
ments show low reproducibility, large LNPs
(> 100 nm) and a poor loading efficiency
(Shepherd et al, 2021). A problem with mi-
crofluidic approaches is the existence of

laminar flow, which makes the mixing of
the aqueous phase and the lipid phase only
possible through diffusion at the phase
interface. To overcome this problem mi-
cromixers have been developed. These
can be classified as either active or pas-
sive micromixers. Active micromixers need
external force (e.g. pressure, temperature
etc.) to create turbulence which enhances
LNP formation. To create these structures
in microfluidics is often complicated and
time consuming. Contrary to that, passive
micromixers are created by the creation
of structures inside the microfluidic de-
vices which inherent turbulence forma-
tion (Nady et al, 2021). Therefore, passive
micromixers were chosen because of their
relative ease of use and cost efficiency. One
specific structure, the staggered herring-
bone micromixer (SHM), has proven to be
a very effective way of LNP production and
has been further refined in the last years
(Nady et al, 2021; Roces et al., 2020; Shep-
herd et al, 2021; Whulanza et al, 2018).

Polydimethylsiloxane (PDMS) has proven to
be one of the most widespread used ma-
terials for realization of such devices due
to its low cost, durability and compatibility
with the used reagents (Nady et al, 2021;
Shepherd et al, 2021; Torino et al, 2018;
Whulanza et al, 2018). Several means of
PDMS device production have been devel-
oped (Martinez-Lopez et al., 2017; Torino et
al., 2018; Whulanza et al,, 2018). For the pro-
duction of our devices we decided to use
proton beam lithography and conventional
UV-lithography as described in (Nady et al,
2021).

Our aim is to develop a PDMS based single
channel SHM device for LNP production.
The produced LNPs should be smaller than
100 nm in diameter and the desired mixing
capability of the device should be at least
90 %. Analysis of LNP quality and quantity
as well as control of the flow rate is pro-
vided by the usage of a self-designed plat-
form based on an ArduinoNano (see Fig. 2),
which controls the flow-rate of both liquids
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Fig. 2: Conceptual design of our “lab on a chip” device.
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and measures the LNP size with dynamic
light scattering.

As mentioned above, the technology should
also allow for the testing of LNP-based
therapeutics on a microfluidic device. This
device can be either based on PDMS or
Polystyrene, which is commonly used for
cell culture flasks. For the analysis of de-
livery efficiency, detection of established
reporter systems such as eGFP, Luciferase
etc. will be used. This will be achieved by
a sensor -photodiode using the Luciferase
system or an AMS7341 for eGFP detection-
connected to the ArduinoNano. For the
eGFP, a light source in the range of 470 +
20 nm will also be necessary. All analytical
components will be fixed on a Polymethyl-
methacrylate plate.

After being developed, the siRNAs and the
LNPs have to be assessed. For the proof-of-
concept, they will be applied to a cell cul-
ture of an accessible cell line (e.g. HEK-293
or HeLa cells). This will provide us with a
first insight into the success of siRNA deliv-
ery, knockdown efficiency, and off-target
effects on the transcriptome, which will be
evaluated using RNA sequencing. For the
estimation of the siRNA knockout perfor-
mance, the cell line will express a protein
from the Herpes simplex virus. A possible
target for silencing could be the UL10 gene
which encodes the envelope protein, gly-
coprotein M (gM) (Manda et al, 2019).

In the drylab, we will try to simulate the ef-
fect the LNP’s composition will have on its
size, as well as vesicle fusion and thus its
release capability (Pink et al, 2019; Fernan-
dez-Luengo et al, 2017). This will be done
by using a multitude of existing approaches
such as “NAMD Scalable Molecular Dynam-
ics” (Phillips et al, 2005) and “LAMMPS”
(Thompson et al, 2022) for simulation of
large biomolecular systems, e.g. to simu-
late the molecular flow and distribution of
the involved therapeutic agents in the na-
sal mucosal barrier or the cellular bilayer.
Another approach is “COMSOL’ (Dickinson

et al., 2014) with a special focus on the im-
portance of viral load as well as analysis of
optimal LNP sizes and lipid composition for
optimal cargo delivery. (Fernandez-Luengo
et al., 2017; Humphrey et al., 1996)

A further important aspect is the evaluation
of properties an LNP would need to have in
order to effectively release its content, so
we can make sure our LNP is able to release
the contained siRNA into the target cells.
Combining this information with the tran-
scriptomic analysis (Lowe et al, 2017), ei-
ther from our wetlab work or from existing
transcriptomic datasets (see Fig. 3), we will
try to calculate the best compromise be-
tween the size of LNPs directly influencing
its loading capacity, its capability to pene-
trate the nasal mucosal layer, and its vesicle
fusion capability (Lin et al, 2012).

To further test the viability and efficiency
of our nose-to-brain delivery system, we
will use an organoid system, which pre-
sents many benefits. Organoids are three
dimensional cell culture systems that rep-
resent human physiology more closely than
two dimensional cell cultures (Jensen and
Teng, 2020). Additionally, organoids consti-
tute an ethical and effective complementa-
ry system to animal testing. The organoid
system we propose for the preliminary
testing will consist of olfactory neuronal
and epithelial stem cells which will grow on
an extracellular matrix scaffold containing
Matrigel. Different mediums will be added
consecutively to differentiate them to the
olfactory epithelium. We will generate or-
ganoids-on-chip with microfluidic tech-
nology, which provides us with the possi-
bility to regulate many parameters more
precisely than with organoids from stand-
ard plate assays. These parameters include
flow conditions, shear stress and nutrient
delivery, which we can optimize in order
to increase the accuracy of our organoids
(Duzagac et al., 2021).

With regard to the aforementioned or-
ganoids-on-a-chip device, we will create

a layer made of epithelial cells like nasal
epithelial cells. This epithelial layer will be
the outer layer of a multi-organoid system
which can also contain other cell types like
neuronal cells. Thus the delivery will be
tested in a system modeling the nose with
its neurons, which the Herpes simplex vi-
rus uses to enter the nervous system (Shiv-
kumar et al, 2013).

logistisches Regressionsmodell anwenden

Fig. 3: Evaluation of wetlab data by use of transcriptomic analysis.

Labor behandelt Labor unbehandelt online gesund online unbehandelt
TP53 TGFB... TP53 TGFB... TP53 TGFB... TP53 TGFB...
1 64827 35273 1 64827 35273 1 64827 35273 1 64827 35273
2 34919 98384 2 34919 98384 2 34919 98384 2 34919 98384
3 83673 82376 3 83673 82376 B 83673 82376 3 83673 82376
4 56726 12746 4 56726 12746 4 56726 12746 4 56726 12746
5 34187 52376 5 34187 52376 5 34187 52376 5 34187 52376
6 64978 45233 6 64978 45233 6 64978 45233 6 64978 45233
7 12498 65436 7 12498 65436 7 12498 65436 7 12498 65436
8 16248 12664 8 16248 12664 8 16248 12664 8 16248 12664
9 71248 56127 9 71248 56127 9 71248 56127 9 71248 56127
91764 36478 91764 36478 91764 36478 91764 36478
Differential Expression Analysis
Selektion der signifikanten Gene
logistischen Regressionsmodell trainieren
Test Data |
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Sponsor us!

INVEST IN THE FUTURE

Ithough we are

supported by

the Heidelberg

University with
counsel and a labora-
tory, we still depend on
further patronage to af-
ford competition fees
and material costs. If you
share our enthusiasm and
want to support the de-
velopment of synthetic
biology, please consider
sponsoring us. We would
gladly welcome any ma-
terial or financial support.

A detailed financial plan
can be found on the right.
iGEM is a peak event for
innovative and modern
life sciences, connecting
academics and corpo-
ration from all over the
world - an ideal place
to show your colours!

€ Financial
Plan

Fees and Traveling

Cells 1400 € | | Registration fees 10.000 €
Cell culture and bacteria mediums 1.500 € | | Attendance fees 3.500 €
Enzymes 400 € | | Hotel 12.000 €
Single-use equipment 9.000 €| [ Transportation 3.000 €
Kits 3.000 €| |Sum 28.500 €
PCR 500 €

PAGE and agarose gel 1.800 € | | Services 1.000 €
Antibiotics 500 €

Filter tips 2.500 €
Reagents 750 € | | Materials 31.000 €
Electronics 3.700 € | [Fees and traveling 28.500 €
Plasmids 200 €| | Services 1.000 €
Sum 31.000 | | Total sum 60.500 €
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