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lonDX Appoints Life Sciences
Industry Leader Luis
Carbonell as Chief Executive

Officer

Mr. Carbonell is a seasoned life
sciences industry executive with a
broad range of experiences
encompassing research tools,
clinical diagnostics, and
pharmaceuticals. He has navigated
small companies through their
earliest stages (pre-incorporation
and seed funding), as well as led
large international expansion
projects for multi-billion-dollar
corporations.

“I am honored to join such a talented
team. lonDX has developed amazing
applications for ion mobility that are
poised to make a significant impact
in the life sciences field, and | am
excited to become a part of it.”, said
Mr. Luis Carbonell.

“lonDX has been a small R&D
company and with Mr. Carbonell’s
leadership we will become a full-
fledged scientific instrument
company. Just watch.” said Dr. Henry
Benner, Founder of lonDX.

Visit www.iondx.com for full article.

lonDX Insider

CORPORATE UPDATE

lonDX receives patent for
innovative technology
featured in our current
product portfolio.

lon Mobility spectrometer
with Center rod

Patent Issued 10/24/2023

US Patent No 11,796,505

lonDX continues to engage in

Irich collaborative pipeline
Collaboration has been a key focus of
lonDX's efforts to engage with
scientists and educate the life sciences
findustry on their innovative
technologies.

Recently published jounal articles and
‘presentations at conferences have

highlighted lonDX's impact in the
industry.

Recently, Justin W. Torpey, Ph.D,
Principal Scientist at Scribe
Therapeutics, Inc shared this
comment on the recent collaboration:
“The collaboration with Scribe and
lonDX has given us tremendous insight
into the folded nature of many of our
sgRNA molecules under different
conditions. We learned that small
Ichanges in the sequence can produce
various degrees of structural
heterogeneity and stability, including
varying degrees of higher-order
structure.”

For more information on lonDX's
technology and collaborations, please
contact Ananya Dubey at
adubey@iondx.com



http://www.iondx.com/
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lonDX attends 2023
CASSS Higher Order
Structure Conference in
Chicago

lonDX's Vice President
of Business & Strategy,
Ananya Dubey, was
recently interviewed by
CASSS for their Member
Spotlight feature!

Follow

rrrrr CASSS — Sharing Science Solutions

“l have always enjoyed the opportunity to network with industry
colleagues and hear scientific best practices within the
biopharmaceutical community. CASSS really provides a unique avenue to
grow as a professional by interacting with professionals.” The Member
Spotlight is an ongoing Q&A series focused on getting to know the
CASSS community. Today's spotlight shines on Ananya Dubey Kelsoe,
Vice President of Business and Strategy at lonDX Inc.
https://hubs.li/Q01QJ44s0

#casss #sharingsciencesolutions #memberspotlight

MEMBER
SPOTLIGHT

Member Spotlight: Ananya
Dubey (casss.org)

lonDX is now a
registered supplier on
scientist.com
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https://www.casss.org/detail-pages/news/member-spotlight-ananya-dubey?utm_campaign=memberspotlight&utm_content=memberspotlight&utm_medium=social&utm_source=linkedin&hss_channel=lcp-7949452
https://www.casss.org/detail-pages/news/member-spotlight-ananya-dubey?utm_campaign=memberspotlight&utm_content=memberspotlight&utm_medium=social&utm_source=linkedin&hss_channel=lcp-7949452
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lonDX’s SLD Provides Controlled Sample Prep 'on “

Nature article mention- lonDX Inc. is included in an article on
advancements in soft landing for Cryo-EM that can have a revolutionary
impact in structural biology! Proud to be with a pioneer Dr. Henry Benner
who is both brilliant and forward thinking! #structuralbiology
#ionmobilityrocks

lonDX Inc.

lonDX Inc. was mentioned in this month's Nature article that shines light
on advances in soft landing for Cryo-EM that can revolutionize structural
biology! It is great to be included with several giants in the field. If

anyone wants to learn about how our technology can be applied to solve
complex biological structures, contact us at info@iondx.com ...see more

2007: before soft-landing garnered attention 2022: initial results with GFP

Green fluorescent protein (GFP) is naturally fluorescent and

Electrosprayed polystyrene latex loses its fluorescence when damaged
particles before (left) and after

mobility-selection (middle).

Mobility-selected Lsr-F
shows greatly improved
images of individual
molecules

GFP remained
fluorescent after
0.1 meV impacts

2023: Success! GroEL survived soft landing

Soft-landed GroEL
shows barrel structure
at 75,000 X

Bogan, ML et ai, J Aerosol Sci, 38, 11191128, 2007

nawre

International journal of science

IMgenius™ solves the SLD solves the
complexity problem sample prep problem

Work/ Technology & tools

lonDX’s patented
soft landing device
(SLD)

lonDX’s patented
ion mobility
spectrometer

2 PN

SOFT-LANDING METHODS AIM TO
SIMPLIFY STRUCTURAL BIOLOGY

IMgenius cHa-rac!erizes proteins, SLD sample prep improves
RNA and nucleic acids cryo-EM image quality

W. Henry Benner!, Ben Aguilar!, Matt Johnson?, Dimitry Tegunov?, Mike Reichelt?, Chris Arthur?, A Member of the Roche Group
ry g ry leg
Wayne Fairbrother?, Ananya Dubey Kelsoe', Alexis Rohou? and Elizabeth Hecht?
Motivation 1) lonDX, Monterey, CA; 2) Genentech, San Francisco, CA Apoferritin Results
The growing acceptance of cryo-EM for determining high Apoferritin (~450,000 Da) was landed for 20 min onto a single layer of
resolution structures of proteins stems from hardware and Fig. 1 graphene supported by a pre-clipped 2000Cu grid cooled to -40 "C
software advancements and because the method does not produced 50-100 particles/um?. The proteins were observed within
necessitate the growth of protein crystals. However, Electrospray Temperature Soft-landing non-crystalline ice (red arrows). In Fig. 6, images of the softly-landed
sample preparation remains largely unchanged since the ion source DMA and/or humidity chamber ApoF show a preserved ring structure of 24 protomers and features of
technique was first developed in the 1980's using grid Sample — [y controller a 5-point pentagon structure. Particles were found to be larger ~10%
wetting, blotting and plunge freezing steps that often cause 1 4 | 1 larger than expected, however. Fig. 7 shows a mobility spectrum of
problems. Improvements are needed to prepare samples (Y — ApoF. Only M* ions were landed, thus excluding solution-phase
more efficiently and reproducibly (Earl). e monomer species, and electrospray dimers (2M*) (Fig. 7).
Approach lon focusing <
We evaluated a sample preparation method that deposi i I £ ¥ ‘
gas-phase protein ions directly onto cryo-EM grids using Differential [Electric )Mobility Analyzer e collection helder/chiller —s ] ' Ao f
soft-landing conditions — an approach that allows ions to (sheath flow) surface for grid - -
land onto a surface gently so that the molecular Mixture of lon Focusing F: ) = Hoe
conformation of the ion is not altered during the landing ions — large fon Focusing Funnel %D. .
process. and oo round— o Y s =1 e
Method Summary — \ \; ﬁi N =% T
1) A protein in 100 mM ammonium acetate is member A ™\ < - o 7 0z Tz
electrosprayed and converted to singly-charged gas- | E
phase ions using our charge-reducing electraspray ion Selected exit port T ] | Fig. 6
source. ions / /
2) The singly-charged ions are passed through a % l g GroEL Results
differential electric mobility analyzer for the purpose of Unselected | -
selecting a subset of the molecular ions which have a fons l . Support Focusing Grid GroEL (~812,000 Da, 14-mer) was landed for 20 min onto a single
namow e of sonformation a8 detormined fror the L= Fig.2  Fig.3: ___ Rb Rne | layer of graphene supported by a pre-clipped 2000Cu grid cooled to
h °| w g e o i -20 *C produced a distribution of randomly-oriented particles. The
3) The humdity of o fon Jader gag sirear is adjusted a5 o _ System Description proteins were observed within non-crystalline ice. Landed GroEL
nooded 1o gntrul i dralicg ! Fig. 1 illustrates the soﬂ-l_andlng technique and the equipment needed to generate, select and showed a preserved barrel structure as indicated by observed top and
o o fz 4 atl deposit mobility-selected ions onto a cryo-EM grid. Fig. 2 describes the operation of a side views. Image classifications indicated the barrel shape was
) The selected ions are WHSN to 'E'EME‘ f’;\’ velocity differential mobility analyzer (DMA, Kaufman) in which larger (black), medium (red) and smaller partially denatured, due presumably the relatively high landing
5 i:“t"; 'Eg‘zem“‘f?g‘_‘”'m_m “Y_‘l} - gn (green) circles represent singly-charged ions with extended, normal or compact conformations. temperature of - 20 “C. Fig. 9 shows a mobility spectrum of GroEL.
) The flux of deposited ions is monitored via a A ined voltage applied o the inner member of the DMA guides the red ions to be:
ion current to control the surface density of the selected and pass through the DMA to the ion focusing funnel. Fig. 3 illustrates the operation of - ~
deposited ions o the ion focusing funnel — as ions travel through progressively smaller rings, the electric field r - GroEL
6) 'Fh::2 Iuadedtgnd I-s _nriserved E‘qud nitrogen for increases and focuses ions onto a grid mounted onto the end of a chilled pedestal 1 o
subsequent analysis by cryo- r. 008 !
< ysis By ey Initial Results Wy v Tom
Fig. 4 shows a typical result for the first steps of preparing a sample and checking it's purity. Green Top view B Si i E
Advantages of the Approach > P Side view Boos
1) The method is compatible with all buffer solutions and Fluorescent Protein (GFP) at 0.05 pg/mL in 100 mM NH4OAc was electrosprayed and charge- - -
deposits molecules randomly onio grids, reduced to generate lowly-charged ions. Voltage applied to the inner member of the DMA was N k . -
2) Atmospheric pressure ion mobility is readily ramped from 0 to 1 kV while detecting a GFP ion current on the holder for the grid. The mobility o 0z o4 08 08 1 12 14
implemented into the work flow and provides an spectrum in Fig. 4 correspond to M*, 2M*, 3M*, 4M" ions of GFP. The DMA was then set to transmit DM Vokage
additional purification step through mobility-selection of only 4M* ions. The ion focusing funnel was set at 4 kV to load a grid efficiently with tetramers at room e Fig.9
a narrow size distribution of molecules, thus removing temperature. Fig. 5 shows a fluorescent signal (green glow) of GFP deposited onto a copper cryo-EM  Fig. 8
multimers and enriching the target grid. GFP is easily deformed and loses its fluorescence after its gross conformation is altered. The = e g
3) The deposition rate can be monitored in order fo control  detected fluorescence indicates the GFP conformation was not damaged after deposition. contarminations | | by chance lan near esch ofier
loading density, o GFP Mobility Spectrum e ; s
4) Image neise is reduced and contrast is improved 600 Summary
because molecules are not embedded in a film of 500 N The approach described here focuses mobility-selected ions in air at
vitreous ice and instead hydrated and frozen molecules < 200 atmospheric pressure to land onto thin carbon films. The landing
are imaged on thin carbon films. o 500 hy, process is easy to control and can be automated. The kinetic energy
References E"zon of the ions at the time of impact with a thin carbon film is small enough
Earl.. LA, Curr. Opinion Struct. Biol.. Oct.. 46: 71-78, 2017. | @ | \\ M to prevent gross conformation damage and to preserve multimeric
Ko oL et Amal Chom. B8 1505.1904. 1998 Y N noncovalent protein assemblies (Fig. 4); we predict that to preserve
Katfmar. SL.). Asrosol Scl.. 96 537-552. 1608, o 00 200 300 400 500 600 700 200 1000 the fine struture of proteins at the atomic level, further reduction of
- sk -+ 29, g g Fio 45 @ 100 200 30 I:I?ll\v:l!a ”: 00 800 800 10! the temperature on the grid and EM optimization is needed.
-Contact: Henry Benner, hbenner@iondx.com 8- % .l



http://www.iondx.com/blog/wcbp-2023-poster-e125e52f-5b95-4567-953b-25c1e4157a34
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* IMgenius™ Performance Specifications
+ Screening mAbs with Recombinant Lectins andlon Mobility Spectrometry
+ Probing Native Protein Conformations with IMgenius™
+ Rapid Screening of Megadalton mRNA and dsDNA using IMgenius™ d e

Visit the lonDX website to view our latest Application
and Tech Notes, posters and videos.

www.iondx.com/literature
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