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Ammodytoxin: a presynaptic neurotoxin
from the nose-horned viper venom
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® Interaction between ammodytoxin,
30 :
® a neurotoxic snake venom secreted

phospholipase A,, and neuronal mitochondria

Adrijan Ivanusec'?, Jernej Sribar', Peter Veranié?, Igor Krizaj'

"Department of Molecular and Biomedical Sciences, JoZef Stefan Institute, Ljubljana, Slovenia
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Background
Ammodytoxin (Alx) is a neurotoxic snake venom secreted phospholipase A; (SPLA),
an enzyme that ipids to sn-2 ipids and fatty

acids. It acts as a B-neurotoxin (-ntx), meaning that it blocks neuro-muscular
transmission by poisoning nerve terminals, causing flaccid paralysis.

Damage inflicted by Atx and similar B-nixs on neuronal mitochondria is
characteristic, very similar to that induced by structurally homologous
mammalian group I1A SPLA, when its activity is elevated, as,
for example, in the early phase of Alzheimer's

disease.

The molecular mechanism of action of B-ntxs is not
yet fully understood. However, the interaction with
mitochondria seems to have an important role.
Recently, we characterized the interaction
between Atx and its mitochondrial receptor,
cytochrome C oxidase subunit Il
(CCOX-l1), an essential constituent
of the respiratory chain complex.

Conclusions

Atx binds to CCOX-Il, an
essential constitutent of the
respiratory chain complex, and
inhibits its enzymatic activity.
The phospholipase activity of Atx is
not needed for the inhibition of
CCOX enzymatic activity.
Enzimatically inactive mutant of Atx translocates
to the cytosol, ER and mitochondria of PC12 cells.
The results suggest the explanation of the mechanism
by which B-ntxs hinder the production of ATP in poisoned nerve

endings and open an important direction of study to advance the
of the mi ial function and o of GIIASPLA2.

n
Reference
[1]J. Sribar, L. Kovagi€, J. Oberékal, A. lvanusec, T. Petan, J.W. Fox, . Krizaj. Sci. Rep. 2019, 9, 283, -

adrijan.ivanusec@ijs.si
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Alja Contala: Shape control and mechanism investigation IPSSC + CMBO

Synthesis: Examination of the mechanism by TEM:

- atomically flat surface
[Big02* ..

MSS HTS

Heating: 10 "C/min, 800 °C
2 h, cooling: 10 °C/min.

Microsocope: JEOL ARM 200CF

S @
S Bi** ¢
[Bi,0,]%* Ti** e
layer o- 0
Pseudo-
perovskite
[Bi,Ti3040]* -
layer > .
au
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Mechanism of Topochemical Conversion of Bi,Ti;0,,
®e® Plates to SrTiO, Plates under Hydrothermal Conditions

! Advanced Materials Department, “lo7ef Stefan” institute, Jamova 39, | jubljana, Slovenia
2Jozef Stefan i Schoo {1 ie and ies), Jamova 39, Liubljana, Slovenia

. Alia CONTALAY> Nina DANEUY, MatjaZ SPREITZER! and Marjeta MACEK KRZMANC!

. MOTIVATION
The synthesis of anisotropically shaped MTiO, (M= Ca, Sr, Ba) particles is a great challenge, because
these particles tend to grow in cube- or sphere-like rather than in anisotropic shape due to the high

symmetry of their crystal structure at the formation temperature. Different approaches to control
the shape and size of ABO,~type perovskites were reported, including topochemical conversion.!*HE!
In this study, SrTiO; (STO) was chosen as a model system. Understanding the mechanism of

topochemical conversion of Bi,Ti,0,, (BIT) to STO is of great interest, & d
t e O S t e r n u m e r because the morphological characteristcs influence the material’s electrical and optical properties. Perovskic porticies
p SYNTHESIS TEM ANALYSIS
1. BI,Ti;Oy; (BIT) synthesis in molten KCI/NaCl salt (MSS) at 800 °C for 2 h. Starting BIT crystals
2. Washing with H,0, 2 M HNO, and again with H,0, freeze-drying.

-» Characterisation using SEM, TEM, XRD, DSC, BET.
Topochemical synthesis of SITiO; (STO) from Bi,Ti;Oy, under hydrothermal
terminated.

3
conditions (HTS).
. Washing with H,0, 1 M HNO, and again with H,0, freeze-drying.
- Characterisation using SEM, TEM, EDS, XRD, DSC
HTS
—
m R —_
* No defects are observed in BIT platelets.

REACTION MECHANISM BT partaly ransformed to STO

-
T W P [ s
- \ ‘ St
SEM micrographs of nanoplatetets after 1, 3, 6 and 15 hours of comersion x L BT Gscompostien,

IS

= The surface of BIT particles is atomically flat and BIT platelets are [Bi,0,1* layer

cryealzaton ool -

08 mapping -
€08 i o

Dissolution of €1
SCl, 4 2NAOH - SHOH), 4 2MaCl
SHOH); 55+ 204 AN
Side reaction: it
S{OH), + €O, 10 o iadl
Total reaction: . m

st o \ 370,65 5 Y - .
Byproduct BIT plates start to recrystallize to STO from the edges, recrystallization continues

towards the center of the crystals.

Many nucleation sites are formed around the initial BIT platelets.

" i 510, < Nanocrystallites of STO grow along pseudo perovskite layers of BIT.

Bi*" diffuses out of the structure through ,exchange channels. Traces of Bi*' remains

3

2 L 3 trapped between formed STO nanocrystallites.
I L LY S N, % * Converted STO resembles mesocrystalline assembly of oriented nanocrystallites.
finl ) i s |
i L2 P | A\ AA £
CONCLUSIONS
L > STO nano-platelets were prepared from BIT template platelets under
———— e hydrothermal conditions and the morphology was preserved.
0 0 > This is the first study of the of the of BITto

i 510 STO under hydrothermal conditions.
nanogiatcets with dierent omount of BT ecsidue ffer 1. 3. 6 and 25 hours of reactian ift) and STO i -
e oo > Understanding this mechanism is important for preparation of other MTiO, (M=
Ca, Ba) perovskite nanoplatelets using this template and method.
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- Food fraud!
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‘ INTRO&AIMS METHOD&ERESULT

aXZ Isotopes —> Stable isotopes

To check the authenticity and geographical origin of food

Aim: analysis of stable isotope ratios

180/160 2H/1H 13C/12C 15N/14N

!

To plan a predictive model for the origin of milk - groundwater and feed -

* Environmental characteristics



INTRO&AIMS METHOD&RESULT CONCLUSION

Y 10 cattlesheds | plain | | hill | | mountain

Monthly sampling: from February 2018 to January 2019

=AM - 13C/2C, 15N/*“N: hay and fodder
PRARMIGIAND
REGGIAND

um;ig;md;-;e - 1B0/*0, ?H/*H: groundwater

o 18Q/180, 2H/*H: milk

Source: Parmigiano Reggiano Consortium



INTRO&AIMS

METHOD&RESULT ‘

Preliminary data
10 cattlesheds
Groundwater and milk: 60 vs 6*°H i
-10 y=7.702x + 9286 @ water ik
-20 ) _
30 milk
z o
e 40 = Rainy line
= 50 (northern Italy)
j‘:; -60
= 70
-80
90
-100
[15 -a13 -1 -9 -7 -5 -3 -1
103*5180\’SM0W
Plain and mountain: 3'*O vs monthly sampling
2 cattlesheds P -
P ® @® water
- L ] [
plaln z * o o @ Whey
; 2 ) _
mountain i . ¢ Mountain:
4 ¢ water
9
o ° ° 0 ° ° ° @ whey
-10
1 2 3 4 5 6 7

Automatic device-HDO-

¥ s

o —

IRMS

(6'0 £ 0.05%0 ; 0°H + 1%o)

Montly sampling

1 February
2 March

3 April

4 May

5 June

6 July

7 August

8 September

o (milk-water)=1,00211



INT RO A TMS Ve TnODee ey Ul CONCLUSION

180/%Q  2H/H

' ’Q groundwater - milk = climatic factors

 Differentiation between plain and mountain milk

 Correlation between values belonging to the same cattleshed

In the future... ¢

Research of scientific and economic interest:

» Food origin guarantee (milk and fodder)

» Food adulteration (food fraud)
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Terror attacks

%

°Prevente

The casualties and
loss of human lives
and

monuments.

historical

“_

°Protecte
National intellectual
properties, reduce
vulnerability to attack
by improving sensors
for detection.




How are we contributing...

* By detecting H,0, which is both precursor and
degradation product of peroxo explosives.

* Using indirect method with MnO,, we can see the
presence of H,O, in the gas phase, by the following
scheme:

MnO, mrEmm) H,0, M) O, and H,0

e

-
/ ‘ Electrochemical sensor

MnO and Mn(OH), EESEEED MnO,



A lot more to improve...

| am working with different screen printed
electrodes, and different electrolytes, to find the
best system which can detect gaseous peroxide in
small concentrations, as fast as possible.

H,0, (g)

H,0, (aq) <



Thank you for your attention!
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Piezoelectric effect

Mechanical energy < Electrical energy




Piezoelectric coefficient
(pN/C)
w
(@]
(@]

Content of Mn (wt%)

Yao et al., ACS Appl. Mater. Interfaces 2018, 10, 37298-37306



MnO, (KNLNT)

= Microlevel —= Nano level = Atomic level =)




Is all about small things....
Small things change big things....

Grain 1 ;
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Compositional study of lead-free sodium potassium
niobate based piezoelectric ceramics

Oana Condurache®?, Kristlan Radan’, Brigita Kmet', Goran Dra2l€'->?, Uro& Prah '2, Barbara Mall&'2 and
Andreja Ben&an'2 Blaciranic Ceramics Depariment-K5, JoZef Siefan Insfute, Jamava 39, 1000 Liubljana, Sioveria
2 Jafel Stelan Infemafional Posigradust i, Janova 33, 1000 Ljublana, Slovenia
Nmmi\mledﬂmnmhy Hajdrihova 19, 1000 Ljubljana, Slovenia
Supervisor: prof. dr. Andreja Benéan

Introduction
Piezoelectrics are one of the key components of medem technology. However, commercial piezoelectric ceramics are in majority lead-based and consequently, @
toxic and environmentally unfriendly. Things must change! But how? A possible solution was given by Wang et al. [1] who reported piezoelectric properties [t

comparable with lead-based materials in (K, Na,Li)(Nb,Ta)0:-CaZrOz with 2 wt% MnOz (KNLNT-CZ-MnQ3). Notwithstanding, there is still reom for understanding
the relationship between synthesis route and properties.

The aim of the present work was to investigate the influence of the addition of MnO; either before (BC) or after the calcination step (AC) on the microstructure
and chemical inhomogeneities in KNLNT-CGZ-MnOz samples prepared by mechanochemical activation synthesis route (MGA) [2, 3] and, ultimately, understanding
their influence on the functional macroscopic properties. For this purpose complementary microscopic techniques, combined with analytical tools were employed.

e oG | Calcination Characterization
e M{\O’L ' . W\O"'P‘ KNLNT-GZ with 2 wt% MnCiy] |+ XRD - Elesircal and pieroeiscirc properties - Dencity measurements |
| #h.BOOC | ; aided belore oalcination 2 1. Bample preparalion for SEM [pokshing and carbon cosfing) and for TEM |
— PSS oy | BONLNT C2 M0, BC | (samples wars giinciad, dimplad and Ar-on millad) |
}" ot 4n 0] B l2n, 1150 | { n0,80) I uchure by SEM (20! JSM-T600F) {samples poished and carban I
v | 2 KNLNT-CZ with 2 wt%%
| 21 wcac geenargy mang | |, Uniaxel pressing 50 Pz | Lo T MnO, added after calcination I g’“&}‘:“ aralyén;‘ai:rar:;‘?‘:‘:;\%iwnr 51 AR ol I
(W &', 300 pem 5l =) T n 2 o
| 7| | isoslabcaly pressing 300 MPa KNLNT-CZ-MnO, AC = posiion anslysed by ECIXS and EELS 1
N
) Functlonal propertles
Etecirical properties by analyzer
From quantitative Rietveld refinement: The coupling coeficient kp by resonznce mathod Room Temparature
. b — The .y cosfficient measured with a piezomster Frequeney: 1 Hz
£ Phavss KNLNT-CZ-M0; BC| KNLNT-CZ-Mn0; AC T ENNTEEWAOBE  WNLWTEEWnGAE
H RRLNT orfarombic L) Zi07 Fratree pariy 518 e
HI. H NLNT lgiagon 5714 791 oomt oo
o, H ( Eryo 23108
H i L2 102 ™ 5 28
Secondary phases detected from XRD. e z 2
T —r [ The piezoelectric properties are improved when Mno, is added after the calcination step.
ity
[Microstructure (by SEM) | [EDXS analysls by TEM and SEM

KMLNT-GZ-Mn0, BG

The EDXS analysis proved that
there are two secondary phases
that are not disselving in the
perovskite matrix: Zr rich and Mn
rich,

— S
mun-czu—o.lc W =8 gl |
3

-

o =1 . Marrix
e T -
+ Adding MnO), after calcination resulted in larger yalm and mnmqueml, larger P L LI
domains.
- k- Mn rich phase
|Graln boundarles analysls [STEM)| -

T

g o
When the M0, is added after
calcination, an amorphous Slightly differances from the nominal composition in both samples.

atomic ayer of nich phase s e o e
jormed at grain boundaries. e ‘_.WL 2 am uw wn xme  um | meeurcem
[ . . . -nmnamlnmmu mnng.-
(nemrage o4+ 20 i) neom e in comparison with the sample in which
mmsiesorss a3 331 10 1w sam am | M0, was added belors calcination.

[P
£
&
* The stsp in which M0, is addsd in the synthesis process can influsnce the structurs and
chsmical homoganeity down 1o atomic levsl, and subsaguenly, ths final functional propartise.
[z |mereover, an amorphous
s , | atomic layer of mn rich = The sampls for which the Mn0, was addad aftsr the calcination stsp shows improvsd
7] || phase is formed at the piezoslectric propsrties, hawsver showing slightly snhanced dislectric losses (5% compared
R ° | boundary between 710, with 3.5%). A higher piszoslectric activity can be comrslaad with a highsr degras of
and the matrix. homogsnsity, howsvar th alight incraaas in tha loasss can bs dus 1o the prasencs of sacondary
phazes st grain boundaries.
R
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Satisfying the need for nutrients

elements

http://littledoglost.blogspot.com/
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Quality and safety monitoring?

Inspection?

0KvY

(lllustration Sorensen et al., 2018)

safety Authenticity?
quality? i

hﬂps://guordion.ng/

https://www.eurofins.de/

http://clipart-library.com/ : . i:?
https://ambical.com/ Poster number: 57




Authenticity and safety: Stable
isotope ratio and elemental analysis

X-Ray Fluorescence (XRF)

| '\
J X-ray Source "x&

' 7 ization —
> BEeafal Ang ys

Mass Spectromety
femperdfure TC/E __--'_-':'.':-:-':.'::::.'t o

https://core.ac.uk/download/pdf/82362334.pdf, hitps://slideplayer.cz/slide/2012246/
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Development of Rare Earth based magnets

« CEAM
+ Discovery of Sm-Fe-N,
Cobalt crisis Japan and Europe
60’s and
/0’s late 80’s 2010

® @ ® @

]

= Dayton {USA) —due Discovery of Nd-Fe-B Rare Earths ,crisis*
to piled up SMm

» discovery of Sm-Co
based

Future trends:
e corrosion costs 3%-4% of

GDP * Recycle RE materials
* between US$375 and o

$875I bglllik())n_per yledarb No RE .

e oPa basts could be * Extend life shell
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* ferulic acid,
> enzymes >+ vanillin,
e vanillic acid,...




Invasive species

| ol HaXI?
v.'_ ; ‘,_"f""ﬁ | L“ z-" .{“. .- "'.'\-‘ Eli te it?

Like other plant biomass,
they have a great
potential!

Qﬁkﬂ\m’d‘kni\h!; ) 3 B -‘,-, /
. : : 5 s

Benefits of invasive _. §§ ¢

plants: ‘

@ Ferulic acid,
e growing fast - a lot of @ a
biomass ' {} LT
% " g (ﬂ%{ P\

e®® . -
& —— vanillin, vanillic
* easily accessible for e O
use V<4

acid,...
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Enzymes with
high activity to
break lignin's
bonds




THANK YOU FOR YOUR ATTENTION!

w T LOVE IT!

Racteria give the
most Hhoughtful gifts.
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We have a solution?

* Creating a new material (catalyst) that will
eliminate all sulphur in fossil fuels.

* Made out of cheep material (zinc oxide and nickel).

* Can be recycled!




Thank you for listening

Poster number 53 waits for you and

your questions
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Liguid magnet

It is a dark brown liquid.



The liguid magnet composition

* Formation of a liquid magnet - barium hexaferrite (BHF)
nanoplatelets + 1-butanol (concetrated) [1].

Barium hexaferrite
nanoplatelet.

TEM image of barium hexaferrite nanoplatelets.

[1] M. Shuai et al., Nat. Commun. 2016, 7, 1-8.



Isotropic and nematic suspension

Isotropic suspension of the nanoplatelets Ferromagnetic nematic suspension of the

nanoplatelets ‘
‘ - I
@ @

L

Formation of
domains in 1-butanol
ferromagnetic
nematic suspension.



Aggregation vs nematic phase

Aggregation

https://deadline.com/2015/07/minions-crosses-200-million-dollars-record-
international-box-office-1201473560/

The alignment in the nematic phase

greetings=day.com



Electrostatic interaction

e Use of surfactant
dodecylbenzene s
sulfonic acid (DBSA). .=

V

*

@ BHF nanoplatelet
DBSA molecule

« solvent




Our work

e Study of parameters that determine electrostatic
interaction between the nanoplatelets in t-butanol,
1-hexanol, 1-butanol and 2-propanol.

Surface charge ™ Electrostatic
v e repulsion 7 o

50

—®— 1-hexanol
\ —m— t-butanol
1 W-m —A— 1-butanol

1 —WV— 2-propanol
30—.

] ]

@
201 i.
A
: v\
\0

10

T " T T T T T
0 50 100 150 200

Suspension concentration (g/L)

c(DBSA dissolved)

Debye screening length (nm)

Debye screening length:
t-butanol > 1-hexanol > 1-butanol > 2-propanol



Thank you for your attention!
Poster no. 10

e-mail: patricija.hribar.bostjancic@ijs.si
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Electronic ceramics

...used for their electrical properties

Piezoelectric effect

Direct effect Converse effect

Ultrasound
diagnostics



Conventional processing of
bulk ceramics

-ﬂ

10-mm ~ QL) Q

Top-down approach
thickness > 100 um




How to miniaturize electronic ceramic
components?

D
Convel &Y

T high temperature treatment |
(~1000 °C)



Aerosol deposition method

Unique for spray-coating of ceramics

vacuum pump deposition chamber

traversing table
slit nozzle ~--.K : high velocity | ||
aerosol jet ‘
connection S ;
pipe i
- - ’
aerosol generation unit pressure
_ carriergas ,- sensor
-=~" supply S’
8 flow ] - aerosol chamber
I -k~ controller A
©
(&)

vibrating
table ‘

High impact pressures

Pressure
(GPa)

2.50
2.25
2.00
1.75

1.50
1.25
1.00

0.75

0.50
I0.25
0.00

Thick film on a flexible foil




ULTRACOOL lab

Electronic Ceramics Department — K5

Aerosol deposition of
0.9Pb(Mg, 5Nb,,3)0;—0.1PbTiO; onto
stainless-steel substrates
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Aerosol deposition of relaxor-ferroelectric
0.9Pb(Mg, ;3Nb,3)0,~0.1PbTiO;, thick films onto
low-cost metal substrates
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_ Motivation
Atmospheric

pressure plasma jet I
(APPJ) e N

HAuCl4 reduces to Gold in plasma

Hydrogen chloroauric
aCid (HAUCI4) Planica,2019 72



Plasma power
source

Gas inlet
(He) —_—

APP]J

Substrate

Nebuliser
containing HAuCl4

solution

Gas inlet

Moving stage
g g (Ar)

Planica,2019 73



What did | get?

— 1pm
15.0kV SET

— 1000fy/|IJS

— 1pm
X 100,000 15.0kV SET SEM WD 8.0mm

X 10,000 15.0kv SEI




v’ Single step
v No other reagents
v Reproducible

v' NOT time consuming

Under suitable experiment conditions it deposits gold
nanoparticles of size ranging from 5 nm- 100nm

Planica,2019

75



For more information about this works,
Please see poster number: 35

Thank you for your attention!

Planica, 2019
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- materials of the future
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MATERIALS



Ram Position

3

Control Unit

\ 4

Temperature

DC Pulse Generator

\ 4

Pyrometer —»

Vacuum




Vickers Hardness (HV1)
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A story of a scientist
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Organoaluminium chemistry

Timeline

1956  Developmentof 2019
the new field

Awarded the Nobel prize in 1963
together with Giulio Natta

Development of the A

direct synthesis

\;Iod\/ [ Karl Ziegler

Catalytic olefin
polymerization

n Ziegler-Natta - )
\ L Common plastic
R Catalyst




Ceramics

Superconductors

INORGANIC
MATERIALS

Zeolites

ORGANIC
SYNTHESIS
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Organoaluminium halides

Compounds containing
C-Al-Cland C-Al-Br bonds are well known.

They are used as:

o Grignard-like reagents

CF; 1) Mg, LiCl CF,

Br 25°C,1-3h .
2) iBu,AlCl
Fluorine?

o Ziegler-Natta catalysts What about C-Al-F bonds?

" CHs TiCly, o M Organoaluminium fluorides are rare.
Al(ED>C1 [sotactic polypropene Could exhibit interesting

chemical properties.




Work of a scientist

Research goal: To
introduce fluorine into
organoaluminium
compounds.




Work of a scientist

Problem: Stability of reactants.
Unstable in the presence of H,0 and O,.

Glovebox

«— Schlenk techniques




New compound!

[IprH][Me,AlF.]

TO BE CONT{NVED...




Thank you for your attention!

Evelin Gruden
Department of Inorganic Chemistry and Technology

Poster Number: 22
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