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De iGEM foundation is een onafhankelijk, non-profit organisatie die bestaat uit 3 delen: �	- the iGEM competition: een internationale wedstrijd die toegankelijk is voor middelbare school studenten als voor universiteit studenten tot PhD’s en professoren, die geinteresseerd zijn in synthetische biologie�	- the LABS program: een programma voor internationale academische laboratoria die dezelfde resources krijgen als de studenten uit de competitie�	- the registry of standard biological parts: een groeiende collectie van genetische sequenties die gebruikt kunnen worden voor het bouwen van biologische devices en systemen, zogenaamde BioBricks�Wij gaan ons in de presentatie focussen op het deel van de iGEM competitie



Introduction

Tackle a global problem

Water scarcity

i
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Solving water shortage # iGEM 2016
one drop at a time

. Physical water scarcity

Approaching physical
waler scarcity

. Economic water scarcity

. Little or no water scarcity

[] Not estimated
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Where to get more fresh water? : usnemwgmm

Solving water shortage ? iGEM 2016
Atmosphere | Living things
3.0% 0.26%

one drop at a time

Surface/oth
Freshwater 2.5% freshwaterer 1.2%

Total global Freshwater Surface water and
water other freshwater



Strategy

How to harvest atmospheric water?

Create 3D-printed optimized shape
for water condensation and collection
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Solving water shortage ? iGEM 2016

one drop at a time

Coat with biological nucleation proteins
to improve water condensation
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3D-printed optimized shape for water condensation and collection Solving water shortage § <Miiim

one drop at a time

Design structure based on fogstand beetle
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How to harvest atmospheric water?

Create 3D-printed optimized shape
for water condensation and collection
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one drop at a time

Coat with biological nucleation proteins
to improve water condensation
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How to coat a protein on a printed structure?

Avidin-Biotin
complex

1m

Solving water shortage £ igew 2016
one drop at a time

- PLA + biotine

- Fusion protein with streptavidin
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How to harvest atmospheric water?

Create 3D-printed optimized shape
for water condensation and collection
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one drop at a time

Coat with biological nucleation proteins
to improve water condensation




Strategy

i i i ? ent Belgium
Condensation promoting protein: Solving water shortage g e 016

one drop at a time

... meet the Pseudomonas syringae Ice Nucleating Protein (INP)




Strategy

dewpal

. . . ? q ient Belgium
Condensation promoting protein? Solving water shortage % oo g01s

one drop at a time

... meet the Pseudomonas syringae Ice Nucleating Protein (INP)

Microhial Shawers_..

The Rain-Making Bacteria
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Recently Pseudomonas syringae was also
found in clouds, where it might help the
formation of rain by acting as a condenation
nucleus
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Strange as it may seem, water doesn‘t
actually freeze at zero degrees. In fact,
even at temperatures as cold as -10°C,
water still needs help turning into ice. 10
Living ereatures of all stripes have learned

to take advantaae of this curious fact in




Work packages
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WP1.
Shape

WP2.
Filament
WP3.
BioFunction
WPA4.
Functional Assay

11



WP 1: Shape
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one drop at a time
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WP 2: Filament
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Solving water shortage f iGEM 2016

Biotinylated PLA | one drop at a time

a)

b)

Chemical synthesis - too complicated

Impregnated and remolten PLA:

Dissolve PLA + biotin in hot DMF

Crash out PLA by adding to EtOH

Wash with biotin saturated EtOH

Extrude new filament
Coat with ‘biotin paint’:
e DCM saturated with PLA, suspended biotin

13



WP 2: Filament

UGhent Belgium
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Solving water shortage ? iGEM 2016
Test for addition of biotin: HABA/avidin assay one dropatatime
Addition of fiber with
HABA/Avidin solution biotin at the surface
| average Bio-availability Biotin
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* Avidin « HABA e Biotin Coated Impregnated  Untreated
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WP 3: BioFunction ‘

Setup constructs

Whole-cell

| repeating domains
responsible
nucleation)

Protein extract
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Solving water shortage E iGEM 2016
one drop at a time

Control

Functional
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WP 3: BioFunction

aewpol

The making of ... Ghent Belgium

Solving water shortage ﬁ iGEM 2
one drop at a time

A monomeric GFPuv (mGFPuv) A GG-safe Ice Nucleating Protein

16



WP 3: BioFunction

aewpd

Solving water shortage #
one drop at a time

The making of ...

And a truncated Ice Nucleating Protein
(INP-RC fusion proteins with GFP/streptavidin)

“Analogous ice forming movie”

1) inaZ(RC)-mSA2 3) mGFPuv-Strep  5) mGFPuv
2) inaZ(RC)-mGFPuv  4) mGFPuv-mSA2



WP 4: Functional Assay

aewpol

Solving water shortage ‘ R
one drop at a time

Does it stick?

PLA filament+biotine PLA+biotine coated glass plate

Left: mGFPuv — mStrep ?
10: mGFPuv — mStrep Right: a control..
11: mGFPuv

Whole-cell approach no visible fluorescence
(data not shown)



WP 4: Functional Assay

Jewrol
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Does it stick: . Solving water shortage
... @ more sensitive assay one drop at a time




WP 4: Functional Assay
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Does it make water?
. . Solving water shortage
Amount of water collected compared to control (gram) one drop at a time

0.4
I

0.0
1

04

0.8

mGFPuy - mSA2 RFP +INP-NC-mSAZ  inaZ + INP-NC-m3A2 INP-mSA

Amount of water collected on
coated microscopy glasses (gram)

mGFPUY - MSAZ RFP +INP.NC-mSAZ  ina + INP-NC-mSA2 INF.mSA

0.6

0.4

0.2

0.0
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one drop at a time

Extraction of atmospheric water
using an optimized 3D shape
&engineered
ice nucleating proteins

. I : 5
28 CEioBi% =Sk -

€9 MERCK

o @IGemUgent i
© @icem Ghent X ai?m
NT  UNIVERSITY

& hitpcl2016 igem.org/Team-UGent_Helgivm




	Slide Number 1
	Introduction
	Introduction
	Strategy
	Strategy
	Strategy
	Strategy
	Strategy
	Strategy
	Strategy
	Work packages
	WP 1: Shape
	WP 2: Filament
	WP 2: Filament
	WP 3: BioFunction
	WP 3: BioFunction
	WP 3: BioFunction
	WP 4: Functional Assay
	WP 4: Functional Assay
	WP 4: Functional Assay
	Slide Number 21

