Ready-to-Go and Customizable Influenza
Microviologics +  Panel for Vaccine and Assay Development
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INTRODUCTION

At Microbiologics, we design, develop, and deliver
biomaterials for industrial and clinical testing. Our contract
assay services support both discovery and regulatory
activities. We offer pre-designed standard assays as well as
customizable options, backed by a skilled team of virologists
and technicians who specialize in virus production and assay
development.

At our ISO 13485:2016 certified Global Virology Center in San
Diego, we produce a wide range of live and inactivated
viruses in BSL-2 and BSL-3 facilities (Figure 1). We are also
expanding our capabilities to include Select Agents by 2026
such as High Pathogenicity Avian Influenza (HPAI),
SARS-CoV-1, and Eastern Equine Encephalitis virus.

COMMONLY REQUESTED VIRUS STRAINS AVAILABLE
OFF-THE-SHELF

Adenovirus 3, 5, 7, 40 HIV1&?2

Cytomegalovirus* Influenza A and B*

Coronavirus 229E Measles

Coronavirus OC43 Mpox

Coxsackievirus* Poliovirus

Dengue Virus 1-4 Rhinovirus (HRV-A and HRV-B)

Echovirus* Respiratory Syncytial Virus A
and B*

Enterovirus*
Herpes Simplex Virus 1 and 2* SARS-CoV-2*

Figure 1. High-titer off-the-shelf virus stocks available from
Microbiologics. (Multiple strains per virus may be available)

METHODS

We recently expanded our influenza strain and assay
offerings to address two emerging needs. First, researchers
require immediate access to both circulating and historic viral
strains to better understand immune responses to infection
and vaccination. Second, the recent detection of highly
pathogenic avian influenza (HPAI) H5N1 in U.S. dairy cows
has increased demand for safe methods to study the virus.

To meet these needs, we offer a ready-to-go panel of
Influenza strains that are already produced, titrated, and
paired with positive control serum (Figure 2). These strains
are supported by pre-designed, standardized assays (Figure
3), and we provide reverse genetics services to engineer safer
models for studying highly pathogenic strains (Figure 4).

HIN1 |A/Brisbane/02/2018 H3N2 A/Panama/2007/99

H1IN1 |[A/California/7/2009 H3N2 A/Perth/16/2009

HIN1 |A/Guangdong-Maonan/SWL1536/2019 | |H3N2 A/Singapore/INFIMH-16-0019/2016
HIN1 [A/Hawaii/70/2019 H3N2 A/Switzerland/9715293/2013
HIN1 [A/Michigan/45/2015 H3N2 A/Tasmania/503/2020

HIN1 |A/PuertoRico/08/1934 H3N2 A/Thailand/8/2022

HIN1 |[A/Victoria/2570/2019 H3N2 A/Texas/50/2012

HIN1 |A/Victoria/4897/2022 B/Yamagata |B/Florida/04/2006

H1N1 |A/Wisconsin/588/2019 B/Yamagata |B/Massachusetts/2/2012
HIN1 |[A/Wisconsin/67/2022 B Yamagata |B/Phuket/3073/2013

H3N2 |A/Cambodia/e0826360/2020 B/Yamagata |B/Texas/06/2011

H3N2 |A/Darwin/6/2021 B/Yamagata |B/Wisconsin/1/2010

H3N2 |A/Darwin/9/2021 B/Victoria B/Austria/1359417/2021
H3N2 |[A/Hong Kong/45/2019 B/Victoria B/Brisbane/60/2008

H3N2 |A/HongKong/2671/2019 B/Victoria B/Colorado/06/2017

H3N2 |[A/Hong Kong/4801/2014 B/Victoria B/Malaysia/2506/2004

H3N2 |A/Kansas/14/2017 B/Victoria B/Washington/02/2019
H3N2 |A/Massachusetts/18/2022

Figure 2. Ready-to-go influenza strains, pre-titrated
and paired with control serum.

Figure 3. Standardized influenza assays: HAI, NAI, and
virus neutralization.

RESULTS

Case Study #1

Reverse genetics methods play a critical role in influenza
vaccine development and is widely used for neutralization

assays, pathogenicity studies, and antiviral screening (Figure 5).

In this case study, we used reverse genetics to engineer a low
pathogenic avian influenza (LPAI) H5N1 strain by modifying the
nhemagglutinin (HA) ectodomain of a highly pathogenic avian
Influenza (HPAI) virus (Figure 6). This reassortant strain serves
as a safer tool for developing diagnostic assays and performing
antigenic characterization (Figure 7).

These capabilities demonstrate our expertise In strain
engineering and assay development, helping accelerate
Influenza research and vaccine development.

Figure 5. Key applications of reverse genetics in influenza R&D.

Figure 6.The ectodomain of HA and NA from an H5N1 highly
pathogenic avian influenza (HPAI) was cloned into a A/WSN/1933
(H1N1) backbone. The amino acid sequence in the polybasic region

of the H5 ectodomain was altered in order to make it a low
pathogenic avian influenza strain (LPAI). The remaining 6 genes

(PB1, PB2, PA, M, NS and NP) of the reassortant are from A/
WSN/1933 (H1N1).

RESULTS

Case Study #2

Epidemiological studies have linked pandemic HIN1 2009
Influenza A infection to the onset of a specific disease state.
To Investigate this connection, sera from affected and
healthy individuals were screened for antibodies to influenza
strains circulating at the time.

We created a panel of both ready-to-go and custom-
produced historic influenza strains (Figure 8) and applied our
pre-designed hemagglutination inhibition (HAI) assay to
analyze antibody responses (Figure 9). This approach
allowed for targeted comparisons between serum samples
and specific Influenza strains to Iidentify potential
correlations.

Figure 8. Panel of ready-to-
go and custom production
historic influenza strains.

Figure 9. HAI assay using turkey
red blood cells to detect
strain-specific antibody responses.

SERVICES

Microbiologics Is a global leader Iin infectious disease
biomaterials and an experienced contract research provider.

Our custom research and assay solutions team
delivers both standard and customized services to
support a wide range of virology needs, including:

* Assay development and validation

« Antiviral screening

e Technology transfers

 Virus neutralization and quantitation assays
(TCID , PFU, ddPCR, gPCR)

 Complex and recombinant virus production,
iIncluding reverse genetics and transfection-based
systems

 Influenza vaccine development assays
(HAI, NAI, MN)

With BSL-2 and BSL-3 capabilities, including support for
SARS-CoV-2, LPAI, Vaccinia, Mpox, and recombinant H5N1
strains, we are also preparing for Select Agent work in the
near future.

Figure 10. Custom research and assay solutions team.
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