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PROGRAMME FOR VACCINE DEVELOPMENT
RESEARCH PRIORITIES

The WHO Programme for Vaccine Development 1s a goal-oriented programme which funds

regearch only in the followlng pricrity areas:

1. Acute viral respiratory diseases of childhood

{(a) Analysis of the genome structure and evoluticnary relationships 'of preumoviruses
and paramyxoviruses by molecular cloning and nuclectide sequencing.

{(b) Application of molecular techamiques in the study of epidemiology aund pathogenesis.
Study of the variability of RS virus and PI3 virus using monoclonal antibedies and by
gene cloning and sequencing. Assessment of the role of strain vaxiation in reinfection

and in disease severity.

(¢) Expression of clomed viral genes in prokaryotle systems (to produce high yields of
unprocessed polypeptides) and in eukaryotie systems (for modified proteins).

{4) Characterization of the fuaction and immunogenic potential of individual virus
proteins. Development of individual gene vectors (by recombination into adenovirus,
baculovirus, vaccinia virus, Salmonella, yeast or mammalian cells) for study of fmmune

responges in animal models.

{e) Study of the protective immune response with emphasls on the role of cell-medisted

immunity.

{£) FProduction and characterization of monoclonal antibodies for definition of epitopes
and for use in affinity chromatography for purification of viral proteins. Production
of monoclomal antibody neutralization-resistant variants. Location of immunogenic sites
on viral proteins, and evaluarion as immunogens of synthetic peptides representing

~linear determinants.

(g) Investigation of the fuuction of structural and non-structural proteins by reverse
and conventional genetics. Study of the targeting and translocation of proteins by
gite-specific mutagenesis and protein engineering.

(h) Vector engineering and design, e.g. veduction of the lesien-producing potential of
vaccinia virus without loss of reproductive capacity, Incorporation of auto-destruct and

replication—limiting features, etg.

{1} Support of other initiatives, e.g. development of live attenuated strains,

antivirals, passive immunization, etc.
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2. Dengue

The maln aim is to produce second generation vaccines by using the following
approacheag:

(a) TIdentification of critical (protective, neutralizing and enhanclng) epitopes.

(i) Human sera targets {viral protein exposure)

(11) Mouse wmonoclonal antibody production and characterization
{ii1) Active mouse immunization (with lsolated viral proteins)
(iv) FPassive mouse immunization {with monoclonal antibodies.

{b) TExpression of critiecal (protective/neutralizing) epitopes.

(i) cDNA ¢loning and sequencing

(ii)} Expresslon and/or synthesis of viral proteins and/or peptidas
(ii1) Immunixzation experiments

(iv) Challenge experiments

{(c)y Optimization of immunization.

(1) Ad juvants/immuno—enhancers
(11) Expression systems (E. coli, yeast etc.)

(111} Self-replicating vectors (yellow fever, vaccinia ete)

(d) Molecular definition of virulence.

(1) Cloning, sequencing and comparison of parent vs vacelne strain palrs
(ii) Cloning, sequencing and comparison of "classical” dengue ve dengue

haemorrhagic fever strain paiys
(e} Construction of engineered live attenuated vaccines.
(f) Similar lines of research will be gupported on Japanese encephalitis.

3. Diseases cauged by encapsulated bacteria

{a) Epidemiclogical studles of epidemic/endemic disease, with emphasis on immune
responses to Menlngococcus. Screening at a particular polnt 1n time for the spectrum of
antibody specificities as well as for antibody isotype.

(b) Development of standardized isotype-specific serological tests for bactericidal
(protective) antibody.

{c) Development of serogroup {i.e. capsular polygsaccharide) and serotype (i.e. LPS
and/or class T membrane protelin) vaccines.

(d) Manipulation of the immune response 50 as to give long-lasting immunity and the
development of bactericidal complement—fixing antibodies.

(e) Delineation of the chemical structure of epitopes {n capsular polysaccharides and
LP5 vacelnes. Synthesis of oligosaccharides.

(£) Transfer of genes for oligosaccharide expression in potential vector organisms.

4, Hepatitis and Polig

4.1 Hepatitis A

(a) The collection of well-characterized stralns of hepatitis A and other enterically
transmitted hepatitis viruses of diverse geographical and epldemfological origing

{b) Studies towards an improved understanding of the pathogenesis and primary altes of
replication of these viruses.
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(¢} Study of cell-mediated and humoral (local and systemic) immunity to thesge
infections;

(d) FEstablishment of a panel of monoclonal antibodies against hepatitis A virus stralns
for use in virus characterization and antigen analysis;

(e) Identification of critical antigenic sites of hepatitis A virus relevant to
protective immunity using a combilnation of selection of non—neutralized mutants im the
presence of monoclonal antibedies and recombinant DNA technoelogy;

{(#) Further cloning and sequencing studles on carefully selected hepatitis A strains in
order to (i) determine the genetic basis of antigenicity and virulence of the virus and
{il) to rescue infectious virus by trausfection, to facllitate construction of
attenuated strains by strategic modifications of the virus genome;

(g) Development of experimental vaccines against hepatitis A using antigens prepared by
controlled gene expresslon and syathesis of oligopeptides;

¢h) Studies aimed at Improving virus ylelds from cell types suitable for vacecine
production;

(i) To maintain contact with manufacturers of biological products, including those
taking a coanventional approach to vaccine development, and to esctablish an effective
interface between the Steering Comwittee and industry.

4.2 Polic

{(2) Determination of the molecular basis of virulence of types 1, 2 and 3 poliovirus
with special reference to the Sablm strains and thelr reversion to virulence;

(b} Evaluation of prospects for the preparation of new attenuated strailas of virus by
precise genetic modification (e.g. of 3abin strains) and "rescue” of infectious virus
through cDNA;

{(c) Evaluation of intratypic recombinant viruses as vacelnes, including the use of the
attenuated Sabin type 1 strain as a carrier of genetic information encoding forvelgn
antigens (e.g. polioc type 3 and hepatitis 4);

(d) Further definition of the basis of immunity to polioviruses as generated by
infection or immunization, particularly concerning the relative importance of local
versus systemic and cell-mediated versus humoral lmmunity;

{e) To provide for the free availabllity of reagents critical to the programme,
including: (1) maintenance of a bank of well-characterized monoclonal antibodies to
poliovirus, and (2) establishment of a bank of poliovirus genes (cDNA clones);

(£) Study of the lmmunological properties and value as vaccines of polypeptides,
derived by controlled gene expression or chemical synthesls, representative of antigenic
gsites of the poliovirus;

{g) Collection of further data on the molecular basis of antigenicity of poliovirus and
the preparation of new immunogens, e€.g. by protein engineering;

(h) Application of information from (a) for the development of safety tests of Live
vaccines employing molecular methods.

4.3 Hepatitis Nen=A, Non-B

{a) Identification of the etiological agent(s) from cases of hepatitis A~like disease
in populations which are immune to hepatitis A virus in the Indian gubcontinent, Central
Agia and North Africa.
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(b) Evaluation of serclogical responses and sero—egpidemiological surveys to investigate
antigenic hetercgeneity amongst the aetiologleal agents.

{c) Development of specific diagnostic tests.

(d) Uvevelopment of reliable animal models for studies of Inféction pathogenesis and
immunity.

{(e) Studies of the role of anti-HAV on pathogenesis of HAV-Iike non-A, non-B
Infection.

{f)} Molecular biological studies relevant to diagnosis and vaccine development-

5. Tuberculosis
{a) Molecular biology and genetics.

(i) To isolate genes in order to understand thelr invelvement in mycobacterial
growth, pathogenesis and reslstance to intracellular killing.

(il) To produce potential protective antlgens in gultable hosts.
(iii) To clone antligens in mycobacteria,
(iv) To develop DNA probes for use in diagnosis.

{v) To gelect mutants which have lost pathogenicity and to ldentify the genetic
changes responsible for this.

{(b) Characterization of posslble mechanisms and in vitro assays relevant to protection
in vivo.

{c) T cells and protective epltopes.
(d) Immunoregulation In human tuberculosis.

{e) Develeopment of simple and specific immunodiagnostic techniques.

Acute respiratory Dengue Encapsulated Hepatitis/ Tuberculosis
viruses bacteria polio

Deadlines for applications

24 March 1988 9 April 1988 25 February 1988 19 March 1988 18 February 1988

Dates of Steering Committee neetings

24=25 May 1988 9-10 June 1988 25-26 April 1988 19-20 May 1988 18-19 april 1988




