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*Modifikace povrchovych antigent Osp zajistujici zvySeni vytéznosti exprese

*Navrh antigenu pokryvajici svymi epitopy Siroké spektrum variant

jednotlivych genospecies
*VVyvoj infekCniho modelu na experimentalnich mysich

*Indukce imunitni odpovédi na slabé Osp antigeny aplikované formou

liposomarnich komplexu
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*Konstruovan OspC bez lipidizaniho signalu — zvySeni vytéznosti

*Konstruovana cDNA polyepitopu OspC, OspA, OspB nyni je testovana

imunogenita DNA vakcin a jsou pfipravovany proteinoveé vakciny
*VVypracovan infekéni mySi model p.e. navozené mysi borrelidzy

Komplexy OspC vazané metalchelatacni vazbou na liposomy komponentu s
modulaéni komponentou non-MDP navozuji vysokeé titry specifickych
protilatek



apyrogenniho Outer surface proteinu C
Borrelia burgdorferi

1 Ustav imunologie, Lékarska fakulta Univerzity Palackého, Olomouc
2 Oddéleni imunofarmakologie a imunotoxikelogie, Vyzkumny ustav veterinarniho lékarstvi, Brno

Uvod

Outer surface protein C (OspC) je
povrchovy protein Borrelie
burgdorferi — plvodce Iymské
horeliazy
Experimentalni
rekombinantnim
prokazana schopnost wyvolavat
protektivni imunitni odpoved -
shibny kandidat na konstrukei
vakeiny proti lymské borelize).

Na N — konci obsahuje lipidizacni
signalni sekvenci o délce 18aa,
tato sekvence je postiranslacné
odstépena a vznikly N-terminalni
cystein je lipidizovan pipojenim tri
molekul mastnych kyselin.

Nasim cilem bylo zvwysit expresi
rekombinantniho proteinu dpravou
jeho genové sekvence

a ovéfeni iImunogenici

vzniklého
produkiu

vakcinaci
OspC byla

Schéma lipidizace
QspC
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Priprava nelipidované formy OspC

Pomoci PCR byla ziskana verze OspC zkracena o prvnich 54 nukleotidii.
Rekombinantni OspC tak neobsahuje 18-i aminokyselinovou lipidizatni sekvenci.
Byly pouZity primery upstream 5 — AGG TTT TIT TGG ACT TTC TGC C —3°

a downstream 5- CAC C

TG TAATAATTC AGG GAA AGATGG G -3°

Downstream primer obsahuje sekvenci pro vlozeni do plasmidu (bile) a iniciaZni

triplet (Eerveng).

Exprese a purifikace
lipidovanéeho OspC

Gen pro OspC byl izolovan z cDNA
Borrelia burgdorfen a wnesen do
vektoru pET28. K expresi byl pouzit
bakterialni kmen Escherichia coli BL 21
(DE3) (Invitrogen). Kultivace probihala
v LB mediu ph 37°C, exprese byla
indukovana pomoci  IsopropyH-D-
galaktosidu  (IPTG). Protein byl
exprimovan ve fiz s His-tag a T7-tag
pro naslednou purifikaci a identifikaci. K
purifikaci byla pouzita metaloafinitni
chromatografie na NTA-agardze s
vazanymi kovovymi ionty (NiZ*, Cu?t,
Co?).

SDS - PAGE analyza
purifikace OspC
B burgdorferi

Timto postupem byl ziskan protein o nizké
koncentraci a Cistoté. K wyraznéj lepSimu
vysledku nevedly ani zmény v postupu lyzy
bakterii a purifikace. Lépe se osvédiila
denaturaéni purifikace, ktera v3ak muiZe
ovivnit strukturu a tim 1 imunogenitu
proteinu?- Vyuziti dalSich purifikaénich krokd
jako je iontové vyménna chromatografie ¢i
permeatni chromatografie branila nizka
stabilita proteinu v pouZivanych pufrech
(PBS, Tns).

M. Krupka', M. Raska', M. Horynova', J. Masek?, J. Turanek?, E.Weigl'

7 % Q

1 - standard, 1 - paleta po cenminga navazana frakee, 4, 5 - promyvact

frakez, 6 - 10 - glufnd frakee (Ospl

Depyrogenace OspC

Pyrogen (Lipopolysachand) pochazejici z
bunééné stény E. coli je Casta kontaminace
rekombinantnich proteind. V t&le savcl plsobi
imunestimulaéné az toxicky. V eluénich frakeich
bylo namérena koncentrace vice nez 25000
EU/ml (LAL test, Associates of Cape Cod
Incorporated). Pomoci tfi cykli pritoku na
depyrogenatni koloné EndoTrap® Red (Lonza)
byla hladina Lipopolysacharidu snizena na
hodnotu pod 2,5 EU/mg proteinu.




Titr anti-OspC lgG v séru imunizovanych mySi Skupinam
kuavch

10000000

midu pET101/D-TOPO (Invitroegen). Rekombinantni plasmid byl 1000000
ovéren restrikéni analyzou pomoci enzymu EcoRV. K expresi proteinu byly pouzity h|lnlt'»,|'I'T'I talum] nebo ~_.amotne
bakterie kmene E.coli BL21 (DE3). Protein byl exprimovan ve fizi s His-tagem a V5 100000 PBS. Vakcinace byla
tagem pro naslednou purifikaci a detekci. Exprese indukovana IPTG frvala 4 hodiny opakovana po dvou tydnech.
pii 37°C. Bakteridlni biomasa byla lyzovana nativni cestou. Lyzat byl pouzit k 10000 By dovana humoralni
purifikaci pomoci afinitni +hromatﬂgraf’e na Ni-NTA agaréze dle navedu vyrobce i 1000 1:-dpo-.-ec1 metodou ELISA a

en). Sekvence proteinu byla ovéfena pomoci MALDI-TOF (katedra biochemie i bunééna odpoved pomoci
odovédecké fakulty, data nezobrazena). detekce specificke pr

cytokini  ve
D5 - PAGE analyzs parifilace - -
aelipidizevans formy D:pC B.

rnetodou ELISF’OT
burgdorferi

l_sTo'f:::d:..;.:::.; . OspC+ alum  OspC + freund

Skupina

Specificka exprese Interleukinu 4

Visledek PCR
Restrikee
nulkleasou EcoRV

Shrnuti a zaver .
Lipidizovany rekombinantni protein OspC Borrelie burgdorferi se v E. —-
coli exprimuje s nizkou efektivitou a neni stabilni OspC OspC=alum - QspC + freund
Odstranénim lipidizacni sekvence z genu pro OspC doslo ke zvySeni skupina
vytéZznosti rekombinantniho proteinu  puriikovaného  metaloafinitni
chromatografii asi 50 x. Ziskany protein je stabilni v b&Zné pouzivanych Specificka exprese Interferonu gama
pufrech.

poéet pozitivnich bunékimilion
splenocytu




LYMSKA BORELIOZA - BIOLOGIE,
PATOGENEZE, DIAGNOSTIKA A LECBA

Mgr. Michal Kfupka, MUDr. Mgr. Milan Ra3ka, Ph.D., prof. MUDr. EvZen Weigl, CSc.
Ustav imunologie, Lékafska fakulta Univerzity Palackého, Olomouc

Price shrnuje zakladni fakta tykajici se patog Y. P a léEby lymské borelidzy. Toto sy &nije
W 50UE i nejEastdjéi P Szou na uzemi Evropy a USA. Onemocnéni postihuje nejen kii, ale i nervovy systém, pohybovy
apardt a kardiovaskularni systém, Pu jsou spi y  druhoveé skupiny Borrelia burgderferi, Aékoliv znalosti o nemociza posled-
ni roky zaznamenaly znaéné pokroky, nékteré aspekty zlstavaji nejasné. Problém vakeinace také dosud nebyl vyfesen.

Klicova slova: lymska borelioza, Borrelia burgdorferi, spirochety.

LYME DISEASE - BIOLOGY, PATHOGENESIS, DIAGNOSTICS AND TREATMENT

Paper reviews basic facts about p g i g ics, p ion and treatment of Lyme disease. This mullisystemic disease is the
most frequent zoonosis in Europe and the USA. The disease affects not only skin, but also nervous eystem, motoric apparatus, and cardio-
vascular system. Causative agent of the disease are spirochietes from Borrelia burgdorferi species group. In spite of considerable research
progress in recent decades, some features of this disease remain obscure. Similarly, the problem of vaccination is still unresolved.

Key words: Lyme disease, Borrelia burgdorferi, spirochaetes.
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BIOLOGICAL ASPECTS OF LYME DISEASE SPIROCHETES:
UNIQUE BACTERIA OF THE BORRELIA BURGDORFERI SPECIES GROUP

Michal Krupka®*, Milan Raska®, Jana Belakova®, Milada Horynova®, Radko Novotny®,
Evzen Weigl®
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Key words: Borrelia burgdorferi/Lyme disease/Spirochete

Background: Borrelia burgdorferi sensu lato is a group of at least twelve closely related species some of which are
responsible for Lyme disease, the most frequent zoonosis in Europe and the USA. Many of the biological features of
Borrelia are unigue in prokaryotes and very interesting not only from the medical viewpoint but also from the view
of molecular biology.

Methods: Relevant recent articles were searched using PubMed and Google search tools.

Results and Conclusion: This is a review of the biological, genetic and physiological features of the spirochete
species group, Borrelia burgdorferi sensu lato. In spite of a lot of recent articles focused on B. burgdorferi sensu lato,
many features of Borrelia biology remain obscure. It is one of the main reasons for persisting problems with preven-
tion, diagnosis and therapy of Lyme disease. The aim of the review is to summarize ongoing current knowledge into
a lucid and comprehensible form.
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Uplatnéni kandidoveho antigenu hsp90 u vaginalni kandidozy

«Testovani slizni¢ni imunitni odpovédi na rtzné formy imunizace kandidovym

hsp90 antigenem (zevni pohlavni cesty u experimentalnich mysi)

*VVztah efektorové a regulaéni imunitni odpovédi u VVC (pfitomnost kandid

*Optimalizace mySiho modelu VVC

Testovani liposomarnich dopravnich systému pro vakcinaci hsp90 proteinem
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Uplatnéni kandidoveho antigenu hsp90 u vaginalni kandidozy

*Hsp90 antigen je rozliSovan v prubéhu VVC a imunizace zvySuje intenzitu

imunitni odpovedi

*Podle naSich vysledku, na rozdil od protektivity hsp90 antigenu u systémové

imAnls
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*Reorientace od hodnoceni mnozstvi kandid k hodnoceni subpopulaci
lymfocytl

*Narust imunitni odpovédi na vakcinaci rekombinantnim hsp90/liposom plus
MDP



NORMURANYL GLYCOPEPTIDES AND LIPOSOMES FOR PREPARATION OF INMUNOTHERAPEUTICS
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J. Turinek et.al. Preparation of Stenle
* Liposoes by Proliposome-Liposome Method,
Methods in Engynelogy 2003, 367, 110-125

Phagocytosis of finorescent-lsbeled M-L1E nocAbu-
GMDP liposomes by dendritic cells

ID. immunisation of mice with various formulations of rHSPY)
antigen (MDF = lipophilic NorAbu-MDP analogue)

Antibody response
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Applications
Stimulation of Innate lmmunity

Survival curves of mice treated L.p. with
free or liposomal immunomodulators 24
h before y-irradiation (10 Gv).

J. Turanele, M. Ledvina et al. fnr J fmmungpharmae 1997; 19: 611-7,

% of survival
i

Safety of liposome-based NorabuMLP

--- PBS

Cays after irradiation

----D00

- ---DDD-5t

— Liposamal - DCD
— Liposomal - DOD-51

recombinant vaccines (PCV-2 vaccine) after

Ld. application to pigs

posome based vaceine

LDD-5t =N-L15-porAbuGMDP
LDD = norAbuGMDP
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Stimulation of innate immunity of newborn ldds against
Cryptosporidinm parvum by application of N-L18 norAbu-

GMDP immunonodulator entrapped in liposomes

[ 1] -
J. Turanek, M Ledvina, B Koudela, AD Miller &t al.. Parasitology
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Stimulation of innate immunity against Salmonella
infection m mice treated by 1.n./p.o. route with liposomal
N-L18-norAbu-GMDP
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L-DODE s.c. 600 ug'mice
L-DDDEt L. 80 ug/mice
L-DD0Et L. 20 ug/mice
L-DOCEtin. 3ugimae
lposomal control s.o.
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Candidiasis — Do We Need to Fight
or to Tolerate the Candida Fungus?

M. RASKA, J. BELAKOVA, M. KRUPKA, E. WEIGL

Department of nmunology, Medical Faculty, Palacky University, 772 00 Olomouc, Czechia

e-mail raskamil@uab edu
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ABSTRACT. Candidiases, infections caused by germination forms of the Candida fungus, represent a hetero-
geneous group of diseases from systemic infection, through mucocutaneous form, to vulvovaginal form.
Although caused by one organism, each form is controlled by distinct host imnmne mechanisms. Phagocyto-
sis by polymorphonuclears and macrophages is generally accepted as the host immune mechanism for Can-
dida elimination. Phagocytes require proinflammatory cytokine stimulation which could be harmful and nmst
be regulated during the course of infection by the activity of CD8* and CD4* T cells. In the vaginal tissue
the phagocytes are inefficient and inflammation is generally an unwanted reaction because it could damage
mucosal tissue and break the tolerance to common vagina antigens including the otherwise saprophyting
Candida yeast. Recurrent form of vulvovaginal candidiasis is probably associated with breaking of such
tolerance. Beside the phagocytosis. specific antibodies, complement. and mucosal epithelial cell comprise
Candida eliminating immune mechanisms. They are regulated by CD4™ and CD8™ T cells which produce
cytokines IL-12, IFN-y, IL-10. TGF-B, efc. as the response to signals from dendritic cells specialized to
sense actual Candida morphotypes. During the course of Candida infection proinflammatory signals (if ini-
tially necessary) are replaced successively by antiinflammatory signals. This balance is absolutely distinct
during each candidiasis form and it is crucial to describe and understand the basic principles before de-
signing new therapeutic and/or preventive approaches.

Original Articles

Systemic and mucosal immunization with Candida
albicans hsp90 elicits hsp90-specific humoral response in
vaginal mucosa which is further enhanced during
experimental vaginal candidiasis

MILAN RASKA!# JAMA BELAKOVA!* MILADA HORYNOVA!, MICHAL KRUPKA', JIRI NOVOTNY?,
MARTINA SEBESTOVA! & EVZEN WEIGL!

Departments of 'immunclogy and Biolagy, Faculty of Medicine and Dentistry, Palacky University in Olomouc, Olomoutc,

(zech Republic

The Candida albicans hzat shock protein 90 kDa (hsp90-CA) is an important target
for protective antibodies in disseminated candidiasis of experimental mice and
humans. Hsp90-CA is present in the cell wall of Candida pseudohyphue or hy phae —
typical pathogenic morphotypes in both mucosal and systemic Candida infecticns.
However, the potential protective effects of hsp90-C A-specific antibodies in vaginal
candidiasis has not yet been reported. In the present study we used various vaccine
formulations (recombinant hsp90-CA protein and hsp90-CA-encading DNA
vaccine) and routes of administration (intradermal, intranasal. and intravenous)
to induce both hsp90-CA-specific systemic and vaginal mucosa immune responses
in experimental BALB/¢ mice. The results showed that intradermal recombi-
nant hsp90-CA protein priming. followed by intranasal or intradermal recombinant
hsp90-CA protein boosting induced significant increases in both serum and vaginal
hsp90-CA-specific 1gG and 1gA antibodies compared to the control group, as well
as enhanced hspY(-CA-specific splenocyte responses in vitro. In the intradermally
boosted group, suhsequent experimental vaginal Candida infection induced
additional increascs in the hsp20-CA specific IgG isotype, suggesting that Candida
has the ability to induce a local hsp90-specific antibody (12G) response during
vulvovaginal candidiasis. Further work is required to elucidate the importance of
immunity to highly conserved antigens during infection of the human female
reproductive tract where a balance between immunity to and tolerance for
commonly antigzns such as hsp90 is necessary for the maintenance of fertility.

Keywords candidiasis, hsp90. antibody, recombinant protein vaccine. DNA
vaccine
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Priprava vakcinacnich antigenu Trichophyton spp.

*Vyuziti DNA vakciny hsp60 ke studiu eliminace DNA vakciny z organizmu

imunizovaného jedince

*Izolace hsp60 a CDO cDNA v pIné délce pro pfipravu rekombinantnich

antigend
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Quantitative real-time PCR study on persistence of pDNA vaccine
pVax-Hsp60 TM814 in beef muscles

Petr Orsdg!, Veronika Kvardoval, Milan Raska2, Andrew D Miller3,

Miroslav Ledvina* and Jaroslav Turinek*!

Genetic Vaccines and Therapy

Address: 'Veterinary Research Institute, Department of Immunology, Brno, Czech Republic, 2Palacky University, Faculty of Medicine and
Dentistry, Department of Immunology, Olomouc, Czech Republic, *lmperial College Cenetic Therapies Centre, Dvepartment of Chemistry,
Imperial College London, London, SW7 2AZ, LIK and *The Institute of Organic Chemistry and Biochemistry, Prague, Czech Republic

pcentrum.cz: Milan Raska - raskamil @uab edu;
* - turanek@vri.cz

Email: Petr Orsag - petr.otsag@gmail.com; Veronika Kvardova - v kvardova
Andrew D Miller - a.miller@imperial.ac.uk; Miroslav Ledvina - ledvina@uochb.cas.cz; Jaroslav Turdne

* Corresponding author

Published: 2 September 2008
Genetic Vaccines and Therapy 2008, &:1 1 doi10.1 186/1479.0556.6-1 |
This article is availabsle from: hepdiwww gvtjournal.comicontend6/ 111

© 2008 Orsag ec al; licensee BioMed Central Led.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http/ereativecommens.org/licensesiby2.0),
which permits unresricted use, distribution, and reproduction in any medium, provided the original work is properly ciced.

Received: 15 May 2008
Accepred: 2 Seprember 2008

Abstract

Background: Application of plasmid DNA for immunization of food-producing animals
established new standards of food safety. The addition of foreign products e.g. pDNA into the food
chain should be carefully examined to ensure that neither livestock animals nor consumers develop
unpredicted or undesirable side-effects.

Methods: A quantitative real-time PCR (QRTPCR) methodology was developed to study the
biodistribution and persistence of plasmid DMNA vaccine pDNAX (pVAX-Hsp60 TM814) in mice
and beef cattle. The linear quantification range and the sensitivity of the method was found to be
10 — 10? copies per reaction (500 ng/gDMNA) and 3 copies per reaction, respectively.

Results: Persistence of pDNAX in mice muscle tissue was restricted to injection site and the
amount of pDNAX showed delivery formulation dependent (naked pDNA, electroporation,
cationic lipasome complexes) and mouse age-dependent clearance form injection site but pDNAX
was still derectable even after 365 days. The QRTPCR analysis of various muscle tissue samples of
vaccinated beef bulls performed 242-292 days after the last revaccination proved that residual
pDNAX was found only in the injection site. The highest plasmid levels (up to 290 copies per
reaction) were detected in the pDNAX:CDAN/DOPE group similarly to mice model. No pDNA
was detected in the samples from distant muscles and draining lymph nodes.

Conclusion: Quantitative real-time PCR (QRTPCR) assay was developed to assess the residual
pDNA vaccine pVAX-Hsp60 TM814 in mice and beef cattle. In beef cattle, ultra low residual level
of pDNA vaccine was only found at che injection site. According to rough estimation, consumption
of muscles from the injection site represents almost an undetectable intake of pDMNA (400 fg/g
muscle tissue) for consumers. Residual plasmid in native state will hardly be found at measurable
level following further meat processing. This study brings supportive data for animal and food safety
and hence for further approval of pDNA vaccine field trials,
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Abstract

Vaccination is historically one of the most successful stratzgies for the prevention of infectious diseases. For safety reascns,
modern vaccinology tends toward the usage of inactivated or attenuated microorganisms and uses predominantly subunit
vaccines. The antigens need (0 be clearly defined, pure, stable, appropriately composed, énd properly presented 1o the
immune system of the host. Differing ratios of various proportions betwezn specific CD4* and CDS" T call responsas are
essential for conferring the required protection in the case of individual vaccines. To stimulate both CD4* and CD8* T cells,
the antigens must be processec and presented to both antigen-presentation pathways, MHC Iand MHC I1. Protein antigens
delivered by vaccination are processed as extracellular antigens. However, extracellularly delivered antigen can be directec
wowards intracellular presentation pathways in conjugation with molzcules involved in antigen cross-presentation, e.g. heat
shock proteins, or by genomic-DNA vaccination. In this overview, current knowledge of the host immune response o DNA
vaccines is summarized in the introduction. The subsequent sections discuss techniques for enhancing DNA vaccine effica-
cy, such as DNA delivery (o specific tissues, delivery of DNA to the cell cytoplasm or nucleus, and enhancement of the
immune response using molecular adjuvants, Finally, the prospects of DINA vaceination and ongoing clinical frials with var-
ious LINA vaccines are discussed,

Key words: DN A vaccine, plasmic. delivery systems, CTL, MHC 1. MHC 1L
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Studium alternativnich vakcinacnich pfistupu a studium
glykosylace Env antigenu
*SoucCasna DNA vakcinace hlavné i.m. malo efektivni u Clovéka
*Studium efektu DNA vakcinace do tkani s vysokou mirou proteosyntézy
*Modelove srovnani glykosylace Env antigenu v zavislosti mistu aplikace DNA

*Vyuziti imunomodulacnich molekul k zvySeni imunitni odpovedi na HIV

antigeny

*Pfiprava rekombinantnich proteinovych vakcin p24 konjugovanych s hsp
proteiny (hsp70, grp78, hsp90, gp96)



e | (I
LA S | | &y

' PP Y PR P I =
F1ODICcilal v Il

)

*Indukce intenzivni a dlouhodobé antigenné specifické imunitni odpovédi na

aplikaci Env DNA vakciny do hepatocytl
*Postup vyuzitelny pro indukci specifické intenzivni mukdzni odpovédi
*Glykosylace Env antigenu je zavisla na bunécné linii pouzité pro jeho expresi

*Tkanovy puvod Env exprimuijicich linii vyznamné ovliviuje vazbu

neutralizacnich protilatek

*DNA vakcinace (p24) gag antigenem spole¢né s imunomodulaénimi
molekulami OD40-L nebo 41BB-L zvySuje vyznamné intenzitu imunitni

odpovédi

*Pripraveny rekombinantni proteiny p24 s hsp70 v nékolika formach



Influence of immunization sites and the glycosylation of HIV-1 enve-
lope glycoprotein gp120 on the effectiveness of a DNA-based vaccine
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' Dept. of Immunology, Palacky University in Olomouc, Olomouc, Czech Republic, 772 00

* Dept. of Microbiology, University of Alahama at Rirmingham, Rirmingham, AT, USA, 35294

Abstract

The high incidence of HIV-1 infections requires novel
approaches for prophylactic vaccination to induce protective
responses. Based on our data with a DNA vaccine enomding
gp120 of IIIV-1, liver targeting induced higher titers of specific
antibodies {Abs) than intramuscular injection. To determine
whether these differences were due v the high rate of
proteosynthesis in the liver, or rather due to differential
glyensylation of gpl20 by hepatocytes and muscle cells, we
transtected a human hepatoma cell line ( Hep(sI) and a human
rhabdmnyusarcoms coll line { RDY with HIV=1 Eny DNA ad
dharacterized in vitro and invive the gp120 produced by these
coll lines. As controls, we nsed hnman emhryvanic kidney cells
(293T) and Chines: hamster ovary (CHO) cdls. Using gas-
liquid chromatographic and western blot (WB) analyses, we
found significant differences in the carbohydrate composition
(content of mannese, Neacetviglucosaming, galactose, and
Tacus e wovicdies) of gp 120 produced by dilerent cell lines, When
mice were intradermally immunized with purified Env
glyenproteins from these ezll lines, the levds of Env-specific Abs
in mouse sera, determined by ELISA and WB, were
mmparable. However, the gpl20 isolated from HepG2 cells
induced serum Abs with higher HIV-neutralizing capacity. Cur
data show that changes in glycosy latdon can affect the resultng
Abs responses and the vaceine offimey. Therefore, targeting of
HIV-1 DMNA wvaccines to the liver through various delivery
systems can result in itatively and ively superior
immune responses.

‘Work was supported by MSMo 198959223, KONTAKT MESTS,
and MEMI02162061 2 (Crech Republic)

Figure 1
Molecular weight of HIV-1 Con B gpl120+MEL protein
expressed in varions cell lines
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Above indiested cell lines were tmns fected with pl 'uuedng{urmu.l
ConB gpl 20-MBL under CMV contmol. Expressed protein was seperated on
SDS-PAGE, blotted and stained with antibody against V5 taz which was fused
to the C'and,
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Figure 2
Manosaccharide: compositional analysis of recombinant
HIV-1 ConB gpl 2i+-M BRI produoced in different coll lines
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Figure 3
HIY-1 gpl 20-specitic antibodies insera of i.d. immuonized mice
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Figure 4
HIV-1 virus-specificantibadies in sera of immunized mice
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Figure 5
HIV-1 neamralizaton by sera of immunized mice

Sem from mice immunized as in Fig, 3 weoe tested for nautmlization of 1V-1
(NLAA3 or SF162) vimses using JC53-BL indicator cells. To stress different
neutralzation zctivity the neutmlization titers are divided by ead-point titer
detzrmned in each groap.

Conclusions

1 Differential glveosylation was observed in HIV-1 gpl 20
antigen expressed in different cell lines

2 Neurralizadon actvity of mouse sera was affected by the
cell type used for gpl 20 expression

3) Glycosylation pattern of gpl120 antigen generated by
various tissues needs to by analyzed to assess the rel of
particular DNA vaceination route.
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Delivery of DNA HIV-1 vaccine to the liver induces
high and long-lasting humoral immune responses
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Summary The quality of immune responses induced by DNA vaccination depends on the site of
DNA administration, the expression, and the properties of the encoded antigen. In the present
study, we demarstrate that intravenous hydradynamic HIV-1 envelape DNA injection resulted in
high levels of expression of HIV-1 envelope antigen in the liver. When compared to the adminis-
tration of DNA by i.n., i.d., i.m., and i.splenic routes, hydrodynamic vaccination induced, upon
DNA boosting, levels of HIV-1 envelope-specific antibodies 40-fald higher than those elicited
by the cther routes tested. Hydrodynamic vaccination with 1 g DNA induced higher humoral
responses than 100 ug CNA given intramuscularly in the prime-boost regimen. High levels of
envelope-specific IgG and IgA antibodies were induced in genital tract secreticns after two
doses of DNA followed by intranasal boosting with recombinant HIV-1 gp120 protein. Further-
more, two doses of 100 ug DNA generated interferon-gamma production in ~4.34+1.7% of CD8*
splenacytes after in vitro stimulation with HIV-1 envelope peptides. These results demanstrate
that DNA vaccines targetad to tissues with high proteosynthetic activity, such as the liver, results
in enhanced immune responses.

© 2008 Elsevier Ltd. All rights reserved.
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Novel Modification of Growth Medium Enables Efficient E. coli Expression
and Simple Purification of an Endotoxin-Free Recombinant Murine hsp70

Protein
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Heat shock protein 70 kDa (hsp70), a molecular chaperone
involved in folding of nascent proteins, has been studied
for its ability to activate innate and specific immunity.
High purity hsp70 preparation is generally required for
immunization experiments, because endotoxins and other
immunologically active contaminants may affeet immune
responses independently of hsp70. We have developed a
novel modification of E. coli-expression medium that enabled
a simple two-step production and purification method for
endotoxin-free recombinant hsp70. During Ni-NTA-based
affinity purification of hsp70, a contaminating protein
from host E. coli cells, L-glutamine-p-fructose-6-phosphate
aminotransferase (GFAT), was identified. By testing various
compounds, supplementation of growth medium with a
GFAT metabolite, N-acetylglucosamine, was found to reduce
GFAT expression and increase the total hsp70 vield five
times. The new protocol is based on column purification
of His-tagged hsp70 protein produced by E. cofi with the
modified medium, followed by endotoxin removal by Triton
X-114 extraction. This approach yielded hsp70 with high
purity and minimal endotoxin contamination, making the
final product acceptable for immunization experiments.
In summary, a simple modification of growth medium
allowed production of recombinant mouse hsp70 in high
vield and purity, thus compatible with immunological studies.
This protocel may be useful for production of other His-
tagged proteins expressed in E. coli.

Heat shock proteins (hsp) have been described to stimulate
T cell-mediated immunity as well as the specific antibody
responses against the coupled polypeptides [19, 20]. In this
process, the hsp moiety is responsible for the receptor-
mediated binding of hsp—peptide complex, and delivery of
peptide to the proteasome processing followed by presentation
of peptide fragments on MHCI molecule to host cytotoxic
CDS" T cells [8, 18].

Isolation of recombinant hsp is the starting point for
their testing as potential modulatory molecules in anticancer
or anti-infectious disease treatment [6, 7, 23]. However,
the production and purification of hsp a principal
limitation for those applications. Tagging of recombinant
proteins with a His epitope facilitates affinity purification
of the expressed protein using Ni(1), Co(1l), or Cu(ll) ions
on Ni—-NTA resins. However, Ni-NTA affinity columns
additionally bind other histidine-rich proteins. Removal of
such impurities can be achieved by a combination of affinity
chromatography with separation techniques, consequently
increasing the cost of the product.

Here, we report a simple medium manipulation that
enabled isolation of a full-length recombinant mouse hsp70
protein expressed in E. coli using a simple two-step
purification approach. We noticed that on the Ni—NTA
column, the hsp70 was co-purified with L-glutamine-n-
fructose-6-phosphate aminotransferase (GFAT; E.C. 2.6.1.16),
which has physicochemical properties similar to those of




