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Agenda:
* |Introduction of the New Team

* Viral Vectors Offered — Background, Usage and Workflow/QC
* Additional Services Offered

¢ Q&A
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New Team Started Spring 2025:

Simon: background in chromatin biology and transcriptional
regulation of oncogenic herpesviruses

Fangfang: background in metabolic disorder research using AAV
and adenovirus in murine models Simon Fangfang

Office @ Sunstone, Ground floor, 123.EG.009
Molecular Biology Laboratory @ Sunstone, First floor 123.01.038
Virus Prep Lab @ BSL2 Cell Culture Room, Moonstone 124.EG.013

The Virus Service @ ISTA provides in-house support Contact email: molbioservices@ista.ac.at
for any virus related projects Simon.Weissmann@ist.ac.at

Fangfang.Sun@ist.ac.at
Landline: +43 2243 9000 2369
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Viral Vectors at a Glance

What Viral Systems Do We Offer?

AAV — Long-term, targeted
expression

Lentivirus — Stable integration in
many cell types

Y-Retrovirus — Expression in
dividing cells

Rabies virus — Monosynaptic
tracing of neuronal circuits

9/2/2025

Genome

Main purpose

Capacity

Integrates?

Infects non-
dividing cells?

Safety level

AAV

DNA

In vivo
transgene
delivery

4.7kb

Sometimes

Yes

BSL1

Lentivirus

(+)ssRNA

stable
expression

~8kb

Yes

Yes

BSL2

¥

%
»

y-Retrovirus Rabies
P
‘*\ 1 -/”& »uuu:xx,
L8 3000
é \, Fiprpreeeey
(+)ssRNA (-)ssRNA
stable Neuronal circuit
expression tracing
~7.5kb ~3.5kb
Yes No
No Yes
Eco: BSL1 BSL2
Ampho: BSL2 (can be BSL1)



Institute of i
Science and I ra_ eCtO rS
Technology

Austria
Adeno-Associated Virus

sl

* Type: Non-enveloped, ssSDNA
* Integration: None PAAV

* Cell Targeting: Both dividing &
non-dividing cells

* |Insert Size: ~4.7 kb max
°* Biosafety Level: BSL-1

» Adenovirus

>

5'ITR g Promoter Transgene 3'ITR

Increasing Immunogenicity

= AAV

From Viral Vectors 101_Addgene



Adeno-Assoclated Virus

Overview of Production and QCs

1. AAV Production in HEK293 Cells Plasmid QC SDS-PAGE Titration
pRepCap
O — M Plasmids kDa ™ 1 2 3 4 ITR standard curve
[ i ) PEG 2500
pelper +— % / SIS _— precipitate Pool viral . : 250) === ..
e — supernatant suspension and ” N 130 o ..
O HEK293 255 s Toter \U ——» Sonicate cell ARG — — - o =
f a : .
e ' et 100/ == S == g <— V™1 o R
@) 2. lodixanol Gradient Purification : 70 A, «— VP2
—~ P B e e - \P3
= 55 W e e e
( ‘) R
—_— — N —— .
& hSyn standard curve
# FullPlasmidSeq 35| e VP3:VP2:VP1=10:1:1 -
. . ' e 25 . 2000 B .‘,
Make iodixanol Overlay viral Collect AAV Buffer . .
gradient suspension and containing 40% exchange and 5 o .
centrifuge fraction concentration 1000 s .
' : 15 . 12-05993
3. AAV titration|by qPCR -
¢ e o 3
b4 Log2(conc)
g . Titer (hSyn primers, Titer (ITR primers,
S > Lane: . GC/mL) GC/mL)
( f 1-2: AAV-DJ-Virus1 , 2uL & 4uL AAV-DJ-Virus1 3.48E+13 3.20E+13
< 3_4 AAV-DJ-VirusQ 2UL & 4UL AAV-DJ-Virus2 4.52E+13 3.77E+13
- : ,
o M: Prestained Marker
. . MOI optimization with
gPCR tlter'WIlh AAV ITR cells of interest
primers

https://www.addgene.org/guides/aav/#aav-types



Adeno-Associated Virus
Titration By free ITR gPCR
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« Gene-specific primers (e.g., targeting hSyn, EFla promoters)
* FreeITR qPCR

ITR: inverted terminal repeats

8_
—_
S, 7-
) .
|TR2, Transfer \lTR2 L 6 %
Plasmid 5 sl
E 2 T Titrati:sl:glb’;asmid
~~
g Y Sffes
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Free ITR gPCR Titer Is Comparable to Gene-Specific Primer Titer

S D’Costa et al. AAV vector genomes titration by free ITR gPCR. Mol Ther Methods Clin Dev. 2016



Adeno-Assoclated Virus
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Austria
Your Virus Production Journey
Input Output
* Project Request on PPMS « AAV Aliquots

Virus Ser\frice reque.st UU UUUUUUU
Please enter a title for your project: U U U U U U U U U

 Plasmids

* User Report

Transfer plasmid

Rl

5'ITR g Promoter Transgene 3'ITR — . 5;3
P e—— S

Packaging plasmid

z__ %4
F B9 3

Titer (hSyn primers,  Titer (ITR primers,
GC/mL) GC/mL)

Promoter Cap Rep AAVDLViews2 ppesati

Note: Packaging plasmids for AAV1, 2, 5, 6, 9,
DJ and AAVrg are available at VS.

https://labsupport.pages.ist.ac.at/virus-service/aav-production-qguidelines/
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Choosing the Right Serotype
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Adeno-associated virus (AAV) serotype ° U se O n I I ne T 00 I S

AAV1 AAV2 AAV3 AAV4 AAVS AAVE AAV7 AAVS AAV9 AAV-DJ

od & « Reach Out to Us

B ............................. - « AAV Testing Kit: 10 uL each

i == < .
"""" . ARV bromoter (F:Tjilfggt:ee:nt Viral Titer
~ F‘“\fq ﬁ Serotype Protein) (GC/mL)
e - 1 CAG GFP 1.03E+13
&S 2 CAG GFP 3.30E+12
---------- e 5 CAG GFP 1.33E+13
& £ 9 CAG GFP 1.12E+13
_________ w________ DJ CAG GFP 1.29E+13
@ AAV2-retro CAG GFP 5.55E+12

Created with BioRender.com

Additional serotypes, promoters, or reporters available upon

request.



Institute of

Mo Adeno-Assoclated Virus

Austria
Our AAV Production Track Record
Viruses Produced by Serotype e 23 AAV preps pI’OdUCGd since

8

, March 2025.
¢ 6
R
53_ * « Consistent, high-quality production
ZO 3

2 across multiple serotypes.

1

0

AAV1 AAV2 AAV5 AAV9 AAV-DJ AAVrg

Avg. Titer

1.01E+13 9.11E+12 1.04E+14 1.37E+14 3.22E+13 6.45E+12
(GC/mL)
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HIV based, enveloped (+)ssRNA
Integrates into host genome
Stable, long-term expression
Infects dividing & non-dividing cells
Insert size up to ~8 kb

BSL-2

Use cases: Cell line generation,
screens, stable in vitro/in vivo
expression

9/2/2025

Viral Vectors

|l entivirus

HIV-1 genome

PR/RT/IN

HIV-1 virion

pol

PR (protease) MA (matrix)
RT (reverse transcriptase) NC (nucleocapsid)
IN (integrase) CA (capsid, p24)

. ssRNA
vif, vpr, vpu, nef

11
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Second-generation

Transfer plasmid

5'LTR Promoter Transgene 3'LTR

Packaging plasmid

pol tat tat

Promoter —

gag rev rev

Envelope plasmid

Promoter env —

Advantages:
Fewer production plasmids — higher
titers

https://iwww.addgene.org/guides/lentivirus/

9/2/2025

Viral Vectors

Lentivirus — Production System

Third-generation

Transfer plasmid

Chimeric 5'
LTR

Promoter Transgene

User provided plasmid containing GOI
Packaging plasmids

ol ~ Packaging plasmid(s):

9ag -) 2nd generation transfer has to be packaged with 2nd gen

promoter M 1oy | -) 3rd generation transfer can be packaged with both

Envelope plasmid

Envelope protein defines pseudotype
(in most cases VSV-G)

Promoter env —

Advantages:

Considered safer — lower chance of
recombination leading to replication
competent virus

12
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1. Plasmid: Whole plasmid sequencing of Midi-Prep (MicroSynth 30316870) Sequencing
Production plasmids HEK293T results attached to finalized project in PPMS
2. Transfection: EVOS 3. Transduction: EVOS pictures 48h post transduction of
Envelope pictures 72h post transfection 10ES HEK293 cells with harvested virus
Transfection

v

Brightfield
Brightfield

msScarlet
mScarlet

In vivo or in vitro delivery

Control pLenti6.3-cpHalod3- Control 100ul 10ul 1ul
T2A-lifeactmScarlet pLenti6.3-cpHalod3-T2A-lifeactmScarlet

Transduction
FACS ]
Promoter }  Transgene Functional titer e e | TR e e
A (TU/ml)
Colony
formation

https://www.addgene.org/guides/lentivirus/

9/2/2025 13



Institute of .
Viral Vectors
Technology

Austria
v-Retrovirus

sl

MSCV (Murine Stem Cell Virus) Advantages:
MMLV (Moloney Murine Leukemia Virus) e Can be used in BSL1 (murine cells)
* MMLV-SIN (Self-Inactivating)  Packaging cell lines (eg. Phoenix Eco —

not yet at VS-ISTA)

Integrates into host genome

Stable, long-term expression Disad.vfar.}tages
Insert size: ~7-8 kb * Dividing cells needed

BSL-1 (ecotropic) or BSL-2 * Lower titers compared to lentiviruses
(amphotropic/pantropic) * Rely on LTR promoter activity (except

Use cases: (Murine) cell line generation, MMLV-SIN)
screens, stable in vitro/in vivo
expression,

9/2/2025 14
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* enveloped (-)ssRNA virus

* Usage: Monosynaptic retrograde tracing to
study neuronal circuits

* AG rabies virus pseudotyped with EnvA
* Requires TVA receptor for entry
* Max insert size: ~3.5 kb

* Production: BSL-2, Usage can be re-
classified as BSL1 (no native coat present)

9/2/2025

Viral Vectors

Rabies Virus

Infection step Monosynaptic Spreading step
-
X 7y
\ AAV/LV infection /7
—A @ ™A e
"""" @ Rabies ol

e P
@@l@ L Glycoprotein
; S

lllllllll

RVAG-eGFP (EnvA)

Normal Rabies Virion Viral Genome Modification Modified Rabies Virons
Membrane envelope A g
AA ["-A AAA A\ @x@(‘@
- EE S T
¢ 2 RVAG-eGFP

(H(H[{HH (AP ;!!!I.l.l'l_'
\@aa(#?

Rabies (}ly(oprowm G RVAG-eGFP (EnvA)

Infection step Monosynaptic Spreading step

15
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D E Transfection
U)W O vector

T CAG-0G-IRES-Puro P
8 \\> V4 Ao
& CAG-0T7pol-IRES-BSD e 2 =2

Rescue [ @& 7
HEK293T /% = From DNA: \{ 7~
Vv (5-6 days) ¥ &~

Rescue from DNA -> Production of native
coat stocks

T EFla-envA-IRES-Neo

Pseudotyping -> Production of EnvA

9 CAG-TVA-IRES-Puro :SE_Ud?'

SHK2L st (agdays) \ coated final vectors

9 CAG-TVA-IRES-Puro y \ ?ail‘:::’"

T L (adaye ( & o ié" Titration/QC -> Titer estimation and check
L O NS analysi W for native coat contamination

Fluorescence (A.U)

Sumser, et al., (2022) eLife 11:€79848

9/2/2025 16
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Titration/QC -> Titer estimation and check for native coat contamination

Name Strain Production Date Titer Re-titer(2025) Fold reduction Native coat (tested 2025)
RV N2C-(EnvA)-mCitrine N2c 2020-01-29 107A9TU/mL 2.5 x 107 7TU/mL 40.0 not detectable
RV N2C-(EnvA)-mTurquoise N2c 2020-01-29 1079TU/mL 7.3 x 10A5TU/mL 1369.9 not detectable
RV N2C-(EnvA)-E2_Crimson N2c 2020-05-16 5*1078TU/mL 4.2 x 10AM7TU/mL 11.9 not detectable
RV N2C-(EnvA)-EGFP N2c 2022-05-01 1.2 x 1079 TU/ml 5.1 x 10~8TU/mL 2.4 not detectable
RV N2C-(EnvA)-EGFP N2c 2024-10-11 1.25x1079TU/mL 1.3x1079TU/mL 1 not detectable

Prolonged storage of enveloped viruses reduces titers!

Re-titering after 1-2 years of storage is recommended

9/2/2025 17
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Personal Assistance — Consulting on any virus related topic (current examples)

* New Viral Systems (up to BSL-2) (e.g. picornaviruses — Bernecky group)

* Production Troubleshooting & Teaching(e.g. lentivirus production — Hetzer group)
Molecular Biology Services:

* Maxi Prep Service

* Mycoplasma Detection Service (JPCR-based)

9/2/2025 18



== UsIing Viral Vectors Services

Finding information and submitting Projects

Home About LSF Facility Services LSF Support Equipment park LSF Guidelines Useful links Login

LSF for Life Scientists LSF for Physical Scientists LSF for Newcomers

fc

Virus Service (VS)

m

Welcome to the Virus Service @ ISTA!

The Virus Service @ISTA is dedicated to assist our scientists in their research projects that require the use of viruses. We aim to be an ,/n-House" solu-
tion for all your viral needs, from viral production per se to exchange of both material & knowledge, not only on Campus but also in the wider research
community of Vienna.

https://Isf.pages.ist.ac.at/virus-service

Contact: molbioservices@ist.ac.at

9/2/2025 19
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Home Book Order Request Documents Schedules Statistics Reports Publications

Virus Service request

= UsIing Viral Vectors Services

Tracking Projects - PPMS

Track progress
Project timeline and milestones

* 16/07/2025 (by WeiBmann Simon): Project phase updated from phase 6 (Report finished) to project finished
delete

* 16/07/2025 (by WeiBmann Simon): Project phase updated from phase 5 (Virus prep aliquoting and hand over) to phase 6 (Report finished)
delete

* 16/07/2025 (by WeiBmann Simon): plasmid_sequencing_fasta show more details
delete

* 16/07/2025 (by WeiBmann Simon): Production_report  show more details
delete

Please enter a title for your project:

Find Project related files (e.g. reports)

A Project files

Please enter a short abstract/description for your project:

—
+ addgene-plasmid-49083-sequence-177096.gbk (File from project request)

+ addgene-plasmid-49083-sequence-177096.dna (File from project request)
+ addgene-plasmid-49083-sequence-177096-map.png (File from project request)

Please define the account number to use for services and activities linked with this project:

* V5_LV_2025_02_Misi_Camerlenghi _ppms_nr#5119_production_report.pptx (Preduction_report)
* ppms-5119-1-FUGW-PercivalHR-49083.fasta (plasmid_sequencing_fasta)

https://ppms.ist.ac.at/req/?pf=7&project=true&form=126 Text based messages/communication

9/2/2025

Attach a text based report or message:

Subject:

|Viru5 production

Content:

Virus production of 2x crude and 2x large scale/concentrated MMLY productions has started

20
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Your Feedback Matters:

* What are your immediate and/or long term needs?

* What other vectors/services/libraries are you interested in?

* Would you attend hands-on workshops/trainings?

9/2/2025 21
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