Phase 1. Assay Design &
Development

* Select Virus Strain and
Cell Line

» Ascertain Biosafety
Requirements for Virus
and Cell Line

* Map Flow of Work for
Complete HTS Process
and Evaluate Biosafety
Concerns

* Develop SOPs for Assay
Manipulations with Virus,
Work Flow

= Submit SOPs to IBC
for Review

» Conduct Agent Specific
and SOP Training of
Personnel

» Determine Optimal

Phase 2. Assay Validation
* Select High and Low Drug
Concentration (e.g. 5 and
40 mg)
* Employ
Compound Library at 2
Concentrations

- 10,000

* Define Meaningful Cut-off
Value to Define “Hit"

Phase 3. Compound Library
Screen

Phase 4. Hit Validation

= Dose Response

= Cytotoxicity Analysis

* Counterscreen
(e.g. plague a

* Calculate Selective Index
and Define Meaningful
Cut-off Value for Lead
Development

Figure 1. The four phases, with
various steps, from assay design
and development through hit
validation.

Screening Live Virus Targets Requiring
Biosafety Level 2 And 3 Containment

by Colleen B. Jonsson

ver the past few decades,
there has been a dramat-

ic increase in the rate of

emergence and re-emergence of
infectious diseases.  While some
diseases did not infect large num-
bers of people or have high mor-

tality rates, they had economic

consequences. Infections from the
SARS virus, for example, resulted
in under 1,000 deaths, but caused

an estimated 2% decline in gross
domestic product in East Asia, A
pandemic influenza outbreak
could result in the loss of millions
of lives and cost an estimated
900 billion dollars (U.S. currency).
We have observed the purposeful
release, in 2001, of anthrax, an act
that impacted regional economics
and resulted in a restructuring of
science practices and regulatory
policies in the United States. In
the last decade, resources have
become available for the devel-
opment of facilities to study
these pathogens and for the
development of therapeutics that
treat the diseases they inflict.
The NIH and CDC have three
categories for these class
pathogens; A, B and C.

s of
They
are grouped by how easily they

are spread and the severity of the
disease they cause. In addition to
understanding the life cycles of

these pathogens and their effects

on hosts, it is essential to develop
therapeutics to treat the diseases
they cause, The majority of these
agents require the specialized
containment provided by
Biosafety Level 3 or 4 (BSL3/4)

Laboratories. There are several

nust be taken into
consideration to establish a facility
dedicated to the discovery and

issues tha

development of new therapeutics;
uirement for BSL3 or 4 lab
facilities, regulatory issues (e.g.

Select Agent Rule,  GLP compli-

ance, CDC and USDA permits),
personal protective equipment
(PPE), and containment of equip-
mMent as neces /. Work flow
among various labs must be

thoroughly reviewed. We discuss
our overall approach to imple-
mentation of high-throughput
screening (HTS) for a BSL3
pathogen, SARS CoV.

Phase 1. Assay design and
development
The first HTS a
implemented at Southern
Research Institute

(Southern Research) was
for the SARS CoV. The
luminescent-hased assay
measures the inhibition
of SARS CoV-induced

viruses that infect many mam-

malian and avian species, they
cause upper respiratory, gastroin-
testinal, hepatic and central
nervous system diseases. It is

ly accepted that SARS CoV
is transmitted through coughing

SENECT

or sneezing that deposits respira-
tory dropl
membranes of the mouth, nose or

s on the mucous

(&

ves of persons nearby. Trans-
mission can also ocour through
contact with surfaces contami-
nated with the infectious droplets.
It was decided that persons han-

dling the virus would wear posi-

cytopathic effect (CPE) in Figure 2. A Southern Research scientist

Vero E6 cells. Figure 1
outlines the steps taken

runs HTS assays for Avian influenza in the
company's Birmingham BSL-3 laboratory.

through hit validation. The The scientist is dressed in protective gear

first step in the process
was a risk assessment of
the pathogen with respect to its
transmissibility and the type of
containment required within the
BSL3 (Figure 1). Prior to devel-
opment of the screen, decisions
were made on the type of PPE to
be worn and type of contain-
ment required for equipment
that might aerosolize virus. The
coronaviruses (order Nidovirales
— family Coronaviridae — genus
Coronavirus) are members of a
nse RNA
viruses that replicate in the cyto-
plasm of animal host cells

family of positive-s

diverse group of l;

since the Avian influenza virus is airborne.

[i\-'l: air ]?I'!.‘E\'Slll'tf l'th]"il'.'I[[ll'S or
PAPREs, full-length Tyvek suits
with a wrap-around gown over
the scrubs, double shoe covers
and double latex gloves (Figure 2).
The wrap-around gown and addi-
tional layer of gloves and shoe
covers are put on before entering
the HTS lab within the BSL3 and
removed when exiting the HTS
lab. A Biomek FX liguid handling
system (Beckman Coulter Inc.,
Fullerton, CA), was placed in a
biosaefty cabinet (BSC) and used
to dispens virus into drugged
plates. An Envision reader






