





In the sea, however, waves of up to 3.5 metres
high could swallow you whole while strong
wnts could knock you off your board. Even
though the sea was rough, there were always
courageous people daring to challenge the
ocean.

Not only the waves were challenged. but
volcanoes as well. After climbing to the top.
we raced down the wild rocky roads of the
volcanoes experiencing the rough wilderness
of Fuerteventura. The land contained the most
beautiful views, steep hills, and curvy roads.
Some roads were a bit too curvy for the high
speeds we reached, resulting in open knees.

The wounds were almost healed when another
adventure began; the cocktail night.
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Five containers filled with cocktails were
prepared for a cosy night on the roof of Sol
y Mar with the Wnt hoes, surf instructors and
photographers. Inside the hostel, Katunk was
played vividly and cocktails were drunk like

water. The Soly Mar party continued in Down
Under to the sound of live reggae music. Some
had to be carried home and others made a
few interesting decisions... It was a memorable
evening.

On the last day in Fuerteventura we decided
to go for a hike on Isla de Lobos, the small
island that we could see from Corralejo. On the
island, we first hopped on the boat and went
snorkeling, surrounded by fish. Afterwards we
began the journey to the top of the mountain
where we enjoyed a magnificent view.

After thisamazing holiday, Wnt 2 wants to thank
some people: Claire for giving our deposit
back, Greg for teaching us how to surf and
for partying along, Ali for the cleaning and the
zero tolerance, Cohecie, Hostel Hanna (you will
always be in our hearts), and most importantly:
we want to thank our dear Wnt Hoes!

Lots of love,
wnt 2



GATTACA
MRNA REVIEWS

Once again, mRNA has cosily gathered to
watch a film and review it. This time, one
closely related to our study: Gattaca. One
cannot help but immediately notice the initials
of the four nucleobases in the title. It is a good
start.

The film is set in a not too distant future
where children are conceived using genetic
engineering to ensure they possess the best
hereditary traits from their parents, providing
them with the best opportunities to succeed.

The story is one of a child born from natural
means who struggles to overcome genetic
discrimination; even against a defectless,
artificially conceived brother. In order to make
a living the boy works in the most unpleasant
positions, unable to climb the ladder due to his
less favorable gene pool. "My real resume was

in my cells,” he explains.

Spurce‘ Gattaca (1997)

He finally ends up as a cleaner in a company
called Gatacca, an academy for astronauts. Via
an elaborate scheme full of fraud and deception.,
he is able to dodge the system which seeks to
discard the imperfections in society’s genes and
fulfill his dream of travelling into space.

We had a really nice time watching this film
and were pleasantly surprised by its scientific
accuracy, as well as by its many delightful
like the spiralled DNA-like
staircases, which made us grin in complicity.

references,

Many topics for debate were raised after the
movie. The first and most evident one is the
dangers of biological determinism, this is, the
belief that a person's behavior can be solely
explained by its genes.

Scientific  knowledge, when treated as an
objective truth, can serve as an argument
in favour of discrimination, as it has done
whenever dealing with concepts like race,
gender and sexuality. We ought to keep in
mind that determinism in nature has not yet
been proven, and that scientific theories are not
entirely infallible.

Another subject we covered was the issue with
genetically modified babies. This one is trickier,
because beforehand, there is not a clear reason
why we should not improve human beings.
My personal view was that perfection puts an
unbearable pressure on people because it
leaves them without a reason to fail, which in the
end, is what really makes us human.

Mankind has engaged in such a technological
race that, in a sprint, we may risk forgetting
where we come from. To my relief, films like
Gattaca keep reminding me that, even in today's
rushed and shallow lives, there is still a little
space left for a calm and collected analysis of
progress.
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THE ORGANELLE ELECTION RESULTS

THE ELECTION 2017-2018

Afteraseemingly endless campaign,aneckand
neck race resulted in a decisive victory for the
mitochondria leaving their political opponents
in the dust, once and for all establishing that
the mitochondria are indeed the powerhouse
of the cell. With a thoroughly extensive analysis
of the census statistics | will try to address the
effects of residence and age on the election in
full detail.

One of the most striking elements of this election
is that voter turnout does not increase with age.

Percentage of total votes
3

) ) \ ;
2012 2013 2014 2015 2016 2017

Cohort

Usually, the elderly vote twice as often as people
in their twenties; their numbers completely dwarf
those of teens, who apparently do not care
about representation whatsoever. Furthermore,
there is generally a positive correlation between
turnout and education. Where then are the votes
of Nanobiology's first cohorts? Could it be that
the political representation is completely out of
touch?

Another striking characteristic of the vote
pattern is how the percentage of votes for the
winning candidate changes per cohort. 2017
was most supportive of the mitochondria; 56%
were in favour of the political powerhouse.
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% with respect to total votes for each cohort

B Mitochondria

2013 B Nucleus
Cytoskeleton

B Golgi Apparatus

2014 B E Reticulum

2015

2016

100%

2017

0%

The backing falls to 20% for 2015, but regains
momentum for both 2014 and 2013; 25% and 50%
of votes respectively.

While the mitochondria votes were in decline,
the nucleus elbowed itself into popularity. For
the younger generations (2016, 2017) support did
not exceed 20%, but the older cohorts chose the
cell core en masse; 50% of 2013, 2014 and 2015
favoured it with their vote.

As a vote represents its voter, | argue that the
mitochondria exemplifiy the work ethic that is
prevalent in student life. The young, energetic
freshmen have to struggle to pass their first year.
After they have given their all, the exhaustion in
combination with the alleviation of BSA stress
results in a drop of mitochondria popularity.
which is gradually restored when the pressure to
get a piece of paper, which somehow represents
years of toil and trouble, returns. By extension,
the popularity of the nucleus corresponds to
the appreciation of the critically acclaimed 70s
psychedelic jazz-rock outfit Nucleus, which is
apparently acquired taste among nanobiologists.



Delft

Rotlerdam
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Hanna's Hostel

Katwifk

So far, I have not yet referred to the influence
of residence on the outcome. Before | do, |
should mention some objections that were
raised because of
personal information requested on the ballot.

residence and other

Some declared it privacy infringement. others
objected to the implicitly supported archaic
property qualifications required for suffrage;
requesting residence information seems to bar
the right to vote from those without permanent
accommodation. On behalf of the entire census
committee | must apologise, as this was not our
intention.

Furthermore, the requested information was not
a condicio sine qua non to be allowed to cast your

B tucieus

B Cytoskeiston

B Endoplasmes Reticulum
B Mitochondria

B Goigl Apparntus

Distribution of all votes

Golgi Apparatus”Endoplasmic|Reticulum

vote; a simple "prefer not answer” would have
sufficed as well.

Let us continue with exploring the possibility of a
correlation between accomodation location and
voting behaviour. Most notable is that the places
that represent less than 5% of total votes, each
support one candidate unanimously., but there
seems to be no relation to the outcome.

To summarize, votes for mitochondria seem to
correlate to academic stamina, while there is a
positive correlation between niche jazz-rock
appreciation and age. Lastly, our data does not
support the hypothesis that residence influenced
the outcome of the election.
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INTERVIEW WITH BRAM VERHAGEN

ALUMNUS COLUMNUS

Last year, the first nanobiologists graduated.
Bram Verhagen is one of the pioneers who
has achieved this wonderful distinction. We
interviewed him about his career so far.

When you started the bachelor Nanobiology,
what did you have in mind to do after
graduation?

It was more like a gamble what to do in the future.
It was around my third year that | found out what
I would like to do. The bachelor's end project,
for example, made it much clearer to me what |
wanted to do. By that time, you might notice that
working in a lab is not as expected and that it is
not something you would like. But for me, it really
was the right place.

ie: Facebook
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Where do you work right now?

| work at the Hubrecht Institute in the group of
Marvin Tanenbaum. Here, we are doing research
on translation dynamics. I am making screens
on translation initiation frequencies, ribosomal
and RNA binding proteins for which we use the
recently developed imaging technique SunTag.

Could you relate this project to one of the
courses of Nanobiology?

best
Dynamics. The part | am doing. though, looks

The project resembles  Biomolecular
more like Bioinformatics. Since the project has
just started, we do not really know what to
expect. We are using a large range of about
15000 sequences, so something interesting
might surprisingly arise. Therefore, in the future,
it might be more on molecular pathways, but this

is just speculation.

“You might notice that working in a lab is
not as expected. But for me, it really was the
right place.”

Do you have any tips for current students?

You really have to do what you like. In a project
for example, you want to have a nice group and
colleagues. The work climate is actually quite
important. An interesting topic will be guaranteed,
since in life sciences there are plenty.



DATA ANALYSIS OF THE FIRST GRADUATES

ALUMNI ANALYSIS

Do you remember when you were searching
for the best bachelor's degree? All the
programs showed you diagrams about your
possible future. The only bachelor's degree
that disappointed you in this respect, was
Nanobiology. However, now that the first
students have graduated we are finally able to
show you why Nanobiology was and is the best
choice for your career.

When did the alumni obtain the opportunity for
their current job?

= Before Graduation
= In one month

In three months
= [ ater

= Unknown

Did you know..

- that 100% of the alumni graduated without any
study delay? The study Nanobiology is the only
programme with these remarkable statistics!

- that just two alumni are women? This is a good
reflection of universities in their early days, when
only men could join. Luckily, after the first year the
first-wave of feminism arose within Nanobiology.
- that just 27% of the alumni continued working at
the TU Delft or Erasmus MC?

In which field of science do the alumni work?

N

= Genetics

= Computational Physics
Cell Biology

- Neuroscience

= Data Analytics

= Defence

= Nanobiology Programme

What is their role in the team?

N

= PhD

= Data Analyst
Research Associate

= Manager

= Advisor

= Officer

The suitable companies to work for after
graduation range from Ernst & Young (data
analysis) to the research of Hubrecht Institute or a
university. One of our alumni even works for the
Ministry of Defence.

Furthermore, the fields where the alumni ended
up are evenly divided over the possible fields,
as was already indicated before in this analysis.
Therefore, it is proven that Nanobiology students
have a lot of options to choose from for their
career.

Moreover, we are content to announce that the
majority of the alumni were certain of a job in one
month after graduation!

\X/e conclude that the expectations that the board
had are verified to be true. We can guarantee
that the Nanobiology students will be certain of
ajob in all possible fields.

Disclaimer:

Please notice that the analysis has been done with a set of data of just 11
subjects. Therefore, the error could be tremendously large and this group
might not be representative for the collection of all remaining students
Keep this in mind while reading the article. This is your responsibility. We
cannot guarantee the correctness or completeness of given information.

mMRNA will not accept any liability for possible misleading conclusions.
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ORIGAMI STRUCTURES WITH NANOPATTERNS

RESEARCH

Nowadays, metamaterials are created with 3D printed lattice structures. These lattice structures
should be covered with features that give the metamaterials the wanted characteristics.
However, since the lattice patterns are 3D printed, it is very complex to adjust the inner surface

with micro or nano patterns. Inspired by the Japanese art of origami, A. Zadpoor of the TU Delft
Imaging Physics Department chose to print the lattice patterns 2D and fold it afterwards. Hereby,
the nanopatterns could be added all over the surface, thus the metamaterial could be given the

desired characteristics.

Using a wonderfuly contemporary technique
various metamaterials can be made. These 3D
printed lattice structures are used in a lot of fields.
The characteristics are mainly determined by the
shape in which the metamaterials are created.
Metamaterials are used, for example, as
medical implants. These metamaterials can gain
extra functions by the addition of micro- and
nanopatterns on the inner surface. The inner
surface, however, is really hard to reach. This is
a problem.

Professor A. Zadpoor of the TU Delft Imaging
Physics department has found a way to solve
this issue. The problem, he thought, was created
by the fact that the nanopatterns were added
when the structure had already been formed.
Instead of shaping the material and adding the
nanopatterns, he wanted to adjust the surface first
and create the shape afterwards. The flat surface
should just automatically be able to fold itself. His
inspiration for this was the Japanese art of origami.

The structures which can be created easily are
composed of several slices which are combined
by orthogonal slices. Due to this a raster of cubes
is formed (see figure 1, category 1). This raster
exists of several so-called floors. If these floors
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are connected to each other in series in the flat
structure, they can be formed to this cube.

When splitting a floor in two and arranging them
in series in an alternating manner, the surface will
fold to structures of category 2 in figure 1. In the
two-dimensional profile, it can easily be seen that
the two halfs will end up facing each other in the
final structure consisting of octahedrons. A lot of
variants are possible for this category.

Category 1 (orthogonal hinges, single slice)

Category 3 (nonorthogonal hinges, double slice)

Figure 1, Source: sciencemag.org




Initally flat structure

Source: sciencemag.org

One of these variants created such a different
structure that it is seen as a separate category.
This structure exists of dodecahedrons. Here the
cells of the 3D structure are also made out of
two parts. These parts will, contrary to category
2, not be placed orthogonal to each other. Thus
the angle is crucial for the way the flat surface
will be folded.

The most remarkable part is that the structures
do not have to be folded as in origami; they will
fold themselves. The folding lines can be seen
as hinges, where the angle between the two
parts of the surface can be varied. Connecting
both sides with the hinge in the middle with
normal elastic bands makes the surface fold
automatically. Increasing the number of elastic
bands used also increases the formation speed
of the structure. After the folding, the structure
can be locked, and will be stable; it can be used
in biomechanical engineering.

This technique can be used to create many
different metamaterials. One of the applications
is the formation of biomaterials, which can be
put in humans to stimulate the regeneration of
lost tissue. Certain nanopatterns can be applied
to the surface, which gives neighbouring stem

Research

Regular
3D configuration

cells the sign to start differentiating. Furthermore,
through the pores of the biomaterials transport
can occur. Both oxygen and essential nutrients
can be delivered to the cells. These are just
two of the possible applications, but with a little
bit of creativity you might accidentally find a
magnificent new purpose of this technique.

Janbaz, Shahram, et al. "Origami lattices with
free-form surface ornaments.” Science advances
311 (2017)

Source: sciencemag.org

Eva van Oosten DXIDImRNA
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DIY INCUBATOR
IN THE FIELD

As any true nanobiologist, you have probably thought about growing bacterial colonies in your
living room. Remember the pretty Petri dishes from Labcourse 1? Imagine if you could look at this
every day! Here, we present a simple DIY incubator; perfect for the nanobiologist who wants to
take their work home. Bacteria are all around us, Petri dishes are easily available online, and agar-
agar is sold at most big supermarkets. This leaves you with one missing component: the incubator.
Unfortunately, incubators are not cheap; the cheapest one we could find was a mere six thousand
dollars. Therefore, we, the editors of mMRNA, will explain how to make your own incubator, using
solely products that most people already have at home. So next time you are bored on a Sunday
evening, you can grow your very own bacterial colonies.

For the best result, use:

- Crisper box (from a Siemens KG36NHI32 2016)

+ Non-LED lamp (Fuxing GU10+C 220-240V 50\W)

+ Aluminium foil (Aromata)

+ Microwave rack (from Moulinex MO32ECSL)

- A form of elevation to let in cool air (6 coasters, cheese platter and 52 playing cards)
- Thermometer

- Towels

- Sticky tape
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Instructions

1. Start by taking the crisper box out of the fridge
and clean it. Cover all insides with the aluminium
foil, with the shiny side facing towards the inside
of the box. Make sure that you leave one side
uncovered to be able to check the thermometer.
Use sticky tape if the aluminium foil does not stay
in place.

2. Spread the towel over the table and place
the lamp and the rack on top. Turn on the lamp
and place the thermometer on the rack. This is
where you will place your Petri dish, so it is most
important that you know the temperature at this
location.

3. Place the crisper on top of the rack and the
lamp. Check the temperature regularly, such as
every two minutes.

4. You usually want the temperature inside of
the incubator to be around 37 'C. However, this
depends on what you are trying to grow. If the
inside of the incubator becomes too warm, you
can lift the crisper box using materials such as
but not limited to coasters or playing cards. In our
case, we lifted the crisper box 4.9 + 0.1 cm, using
6 coasters, a cheese platter and 52 playing cards.

That is everything you have got to do to build your own incubator!

N.B. you probably should not leave the lamp on for an extended period of time, as you

could burn down your house. Remember to handle the content of the incubator responsibly!

Temperature control of the incubator
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SYSTEMS & SIGNALS AND THE WORLD WIDE WEB

MRQNA

Dear mRNA,

Was [Systems and Signals] invented or discovered?

Kind regards,
Sonny

Dear Sonny,

To address this question, you need to look at
the bigger picture: was mathematics in general
invented or discovered?

This problem has baffled mathematicians and
philosophers alike for centuries, one interesting
take on it comes from Stephen Wolfram, the
founder and CEO of Wolfram Research. He
discusses whether mathematics would look the
same if one would arbitrarily describe a system
without knowing any of the current mathematics.

Dear INMRNA peoplel,

This is not necessarily so, one could easily take
a set of new axioms and rules and still be able to
prove modern theorems but in an unusual way.
So eventually if you look at the fundamental
roots of mathematics you have to say that it was
invented and as a result Systems and Signals
was also invented.

Sincerely.
MRNA

I had a question for the new [MRNAI! | was wondering, can you use [Web Whatsappl on your

mobile phonel?] Maybe only on [iOS] or [Android?]

[Groetjes] Marlo

Dear Marlo,

The World Wide Web was invented by the
English scientist Tim Berners-Lee in 1989. While
employed at CERN in Switzerland, he wrote the
first web browser computer program in 1990.
From this, one can argue that the proper habitat
of Web Whatsapp ought to be on a computer,
and not on a phone. This argument comes
not from the definition of the word "Web", but
rather from the intended usage of the World
Wide Web, which is on a computer. However,
mMRNA is willing to ignore this issue in order to
answer your question. In search for an answer
to what might turn out to be one of the most
fundamental questions of life, mMRNA set up
an experiment. Before we could start, we had
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to think long and hard about another issue that
would keep us up for days as we would find out
later. During these endless days and sleepless
nights, there was one quote we could not stop
thinking about. It was the renowned and well-
respected scientist and mathematician Dr. lan
Malcolm who said: "Your scientists were so
preoccupied with whether they could that they
[did notl stop to think if they should” Uurassic
Park, 1993). With these inspiring words in mind,
we decided to cancel the experiment and
continued InDesigning.

Hope to hear from you soon, my darling.
MRNA

MXIXImMRNA Nico Kerkhoven & Erik Berding



TABLETOP RENAISSANCE
RANDI

>> rng (‘shuffle’);
>> randi(nr_leden)
ans = 222 %Tjeerd Peters

About two months ago. there was a book that
topped that week's Wall Street Journal non-fiction
bestseller list: Xanathar's Guide to Everything. An
unassuming title for most, a bit of a strange name
for the non-fiction section, but this book is part
of a larger trend. It is an expansion to the sth
edition of the pen and paper role playing game
Dungeons and Dragons, where players sit around
a table to describe the actions their characters
(an elf wizard, human fighter, dwarven rogue, etc.)
take, and one person, the Dungeon Master, who
decides what their character can do and how the
world reacts. The sth edition of this game has
sold more copies than any previous edition and
its core rulebook ranked #40 of total books sold
on Amazon in 2017. The game's influence is hard
to miss if you know what you are

g

looking for.

The setting of The Elder Scrolls,
most familiar to the public via the
game SRyrim, started its life as a
pen and paper role playing game.
Dungeons and Dragons (also
known as D&D) itself features in
the series Stranger Things. and
celebrities like Stephen Colbert
and Vin Diesel have shown to be
players of the game. The game’s
own most obvious inspiration

is found in the works of Tolkien, but D&D came
from an amalgamation of many different
contemporary fantasy authors, wargaming.

board games and improvisational theatre.
Dungeons and Dragons started as the fantasy
spinoff of the medieval miniature wargame

Chainmail, and was first published in 1974 by

Dave Arneson and Gary Gygax. In contrast
to its predecessor, its rules focused more
on individuals, character classes and level
progression from one session to the other. Over
the years it has been through many different
stages; it was subject to a satanic panic in the
1980s and some editions were more successful
than others. With the rise of video games and the
decline of in-person contact, one might imagine
that a game which requires you to sit down
around a table for a couple hours might not gain
much traction, but its latest edition is the most
successful yet.

So what causes it to be so popular now? \Well,
there could be multiple factors at play. One might
be the latest edition's simplicity
and comprehensiveness  for
which it is praised. It might be that
the basic rules for an introduction
to the game are available for
free online, legally. There is also
the

D&D livestreams and podcasts,

increased prevalence of

the most famous of which,
Critical Role, a livestream with
professional voice actors playing
their home game on air, has over
6 million views on its first episode.
Or maybe it is just a desire to return to building
a story together in a world with no limitations to
what you can do. Whatever the cause, it seems to
result in a more successful edition of Dungeons
and Dragons than ever before.

Tjeerd Peters
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READY SET GO!
PUZZLES

Itis time for puzzles! Each puzzle contains three sets of three words. Each set of three words is related

to one new word. These six words together form the solution of the puzzle. Good luck!

Solution to the previous puzzle:

1 Kasper 10.
2. Okazaki 11
3 BSA 12.
4. curvasdenivel 13.
5. current 14.
6. ice 15.
7. centraldogma 16.
8. force 17.
9. cytoskeleton 18.

Heisenberg
mitochondrion
skin

animal

billion
experiment
niveaukromme
Mendel
Fourier

Send your solution to mrna-hooke@tudelftnland
have a chance to win an awesome prize!

The winner of the puzzle of the previous edition
is Lex Huismans. Congratulations, Lex!
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UNCOMING ACTIVITIES
HOOKE AGENDA

First year exams
Journal Club
Biophysics

Lab Course 1

Second year exams

Systems & Signals

Computational Science

Electronic Instrumentation
Evolutionary Developmental Biology
Evolution

Optics and Microscopy

Elective exams

Protein Structure, Theory and Tools
Quantum Mechanics 2

Biological Networks

Master's exams

Engineering Genetic Information
Soft Matter Physics

Biology of Cancer

Committee night
B3-is-back week
King's Day
LABDance

18/04
19/04
20/04

16/04 Retake
16/04
17/04 Retake
18/04 Retake
19/04
20/04

17/04
20/04
20/04

16/04 Retake
17/04 Retake
19/04 Retake

09/04
22/04 -29/04
27/04
14/05

XDAMmRNA
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