SYNTHETIC GENES FOR
SUCCESSFUL VACCINE &
VECTOR DEVELOPMENT

« Viral, bacterial, parasite and
cancer vaccines

« Transgenes and vectors for gene
therapy purposes

e Optimized transgene or immu-
nogen expression following
DNA or RNA application

« Improvement and efficacy, safe-
ty & immunogenicity of DNA
& RNA vaccines

« Powerful combination of high-
level transgene expression and
cytokine genes

Innovative medical approaches
such as DNA vaccination or gene
therapy rely on both the careful
design of transgenes and the
choice of the appropriate vector.
Plasmid, viral and bacterial vec-
tors must promote an efficient
gene transfer and at the same time
ensure subsequent high-level ex-
pression of the transgene in vitro
or in vivo . However, the expres-
sion level is not exclusively regula-
ted by vector properties but is also
tremendously influenced by the
composition and qualities of the
transgene. In addition, generating
a favorable micro climate, e.g. by
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providing selected cytokines and
chemokines or by incorporating
immune modulating or stabilizing
sequence motives into the plasmid
backbone usually has a substantial
impact on the success of a vacci-
nation or gene therapy approach.
Since regulatory authorities de-
mand high safety standards as
well as proven efficiency prior to
clinical testing, de novo gene syn-
thesis is your unique opportunity
to optimize safety profiles and the
efficacy of your candidate setting
with respect to the vector, the
transgene and supporting additi-
ves.

« Increased genetic stability of
vector constructs

« RNA and codon optimization

« Facilitated nuclear mRNA
export and increased translatio-
nal efficiency

« Domain shuffling or scrambling
of epitope fragments for safe
and efficient expression of selec-
ted immunogens

phone  +49 (0)941-94276-100
fax +49 (0)941-94276-780

GENEART AG, Josef-Engert-Str. 11, 93053 Regensburg, Germany

= ART

THE GENE OF YOUR CHOICE

€ Precise immune modulation
through introduction of immu-
ne stimulating sequences in
DNA vaccine constructs

« Immune silencing through
introduction of immune silen-
cing sequences in gene therapy
vectors

« Significantly reduced homology
to wild type sequences counte-
racting the risk of homologous
recombination events

« Enhanced efficacy by combining
transgenes with a variety of on
stock cytokine/chemokine DNA
expression constructs (e.g. GM-
CSF, IL-15, MIP1a, etc.), availa-
ble as wild type c-DNA or
expression optimized synthetic
variants.
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Your Success

GENEART  technology and know-
how helps you to advance the
development of highly effective
vaccine constructs and new appro-
aches in terms of immunogenicity
and fulfilling maximum safety
standards. Gene synthesis helps
you to meet the requirements for
very precise applications by consi-
dering in addition to gene transfer
and expression supplementary in
vivo relevant features like immune
responses, RNA- and protein sta-
bility, risk of recombination and
more.

References

« Vinner L, Nielsen HV, Bryder K,
Corbet S, Nielsen C, Fomsgaard
A (1999): Gene gun DNA vacci-
nation with Rev-independent
synthetic HIV-1 gp160 envelope
gene using mammalian codons.
Vaccine. 17: 2166-75

« Narum DL, Kumar S, Rogers
WO, Fuhrmann SR, Liang H,
Oakley M, Taye A, Sim BK,
Hoffman SL (2001): Codon
optimization of gene fragments
encoding Plasmodium falcipa-
rum merzoite proteins enhances
DNA vaccine protein expression
and immunogenicity in mice.
Infect. Immun. 69(12):7250-3

Contact

E-mail support@geneart.com
Internet www.geneart.com

« Cid-Arregui A, Juarez V, zur
Hausen H (2003): A synthetic
E7 gene of human papillomavi-
rus type 16 that yields enhanced
expression of the protein in
mammalian cells and is useful
for DNA immunization studies.
J Virol. 77(8):4928-37

« Deml L, Bojak A, Steck S, Graf
M, Wild J, Schirmbeck R, Wolf
H, Wagner R (2001): Multiple
effects of codon usage optimiza-
tion on expression and immu-
nogenicity of DNA candidate
vaccines encoding the human
immunodeficiency virus type 1
Gag protein.
J Virol. 75(22):10991-1001

« Bojak A, Wild J, Deml L,
Wagner R (2002): Impact of
codon usage modification on T
cell immunogenicity and longe-
vity of HIV-1 gag-specific DNA
vaccines.
Intervirology. 45(4-6):275-86

« Subbramanian RA, Kuroda MJ,
Charini WA, Barouch DH,
Costantino C, Santra S, Schmitz
JE, Martin KL, Lifton MA,
Gorgone DA, Shiver JW, Letvin
NL (2003): Magnitude and
diversity of cytotoxic-T-lympho-
cyte responses elicited by mul-
tiepitope DNA vaccination in
rhesus monkeys.

J Virol. 77(18):10113-8

phone +49 (0)941-94276-100
fax +49 (0)941-94276-780

GENEART AG, Josef-Engert-Str. 11, 93053 Regensburg, Germany

SCENEART

THE GENE OF YOUR CHOICE

« Barouch DH, Santra S, Tenner-
Racz K, Racz P, Kuroda MJ,
Schmitz JE, Jackson SS, Lifton
MA, Freed DC, Perry HC,

Davies ME, Shiver JW, Letvin

NL (2002): Potent CD4+ T cell
responses elicited by a bicistro-
nic HIV-1 DNA vaccine expres-
sing gp120 and GM-CSF.
JImmunol. 168(2):562-8

« Wagner R, Graf M, Bieler K,
Wolf H, Grunwald T, Foley P,
Uberla K (2000): Rev-indepen-
dent expression of synthetic gag-
pol genes of HIV-1 and
SIV:implications for the safety of
lentiviral vectors.
Human Gene Therapy 11:2403-13

e WWW.geneart.com



