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Staphylococcal Enterotoxin B (rSEB) Venezuelan Equine Encephalitis (VEE) Yersinia pestis F1 and V-antigen (F1-V)
Current Status of rPA Current Status of rSEB Current Status of VEE Current Status of F1-V
As of October 2004, 60 subjects have been treated in a NIAID-sponsored Phase | clinical trial A high-yield process was developed for the production and purification of rSEB. In May of 2000 In July 2003, over 800 ml of bulk material was delivered for use in preclinical safety and As of December 2004, a purification process has been developed capable of producing gram amounts of highly-
being conducted at the University of Maryland. No safety issues were identified. rPA was over one gram of clinical-grade material was delivered to the Department of Defense. A drug efficacy studies. The product was used in non-clinical toxicology studies and was found purified product. Over 800 mgs are now available and are being formulated for the evaluation of administration
administered in doses ranging from 5 to 75 micrograms and was very well tolerated. Due to the master file has been submitted to the FDA. to be protective in equine challenge studies. strategies by NIAID.
robust humeral response additional studies are currently being planned using this material.
Commercial scale production of rPA is now underway at an outside NIAID contractor.
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Recombinant Protective Antigen (rPA) is the Active Pharmaceutical Ingredient in a second An attenuatedé .recz)mbilpan’éfor:n of St.a;t).hylolcocctal :En]:t?;otc_?;in B (rStEB)TVI\'/\aSZS D | p Venezuelan Equine Encephalitis (VEE) Virus can cause severe and often deadly Yersinia pestis F1- and V-antigen protein subunit vaccines are protective in animal models of pneumonic and bubonic
generation Anthrax Vaccine undergoing clinical investigation. This rPA vaccine differs from overexpressed in E. coliunaer transcriptional control ot the 1 /- promoter. ihe so-kLa . encephalitis in horses and humans. VEE is naturally transmitted via the bite of plague. The US Army Medical Research Institute of Infectious Disease (USARMRID) has sought robust protective immunity
the currently licensed vaccine, Anthrax Vaccine Adsorbed (AVA), in that the sole component rSI(EjI?j)/f\;aS p?rtllally purlflfed frorlr:c s:(oluble,. |r.1ttr?celll_1rlﬁr [.)ri)teln t()jy ttangergmltﬂow f!(I:]ratlon W ~ # y mosquitoes, but it may also be transmitted via the aerosol route and constitute an by engineering a two-subunit antigen termed ‘F1-V’ (Figure 1). Figure 1 — Representation of the
is a recombinant form of Protective Antigen (PA). Unlike AVA the rPA vaccine contains no ?nrth | erell;\. '3 ammc)ln-lum sulla elpre'c(:jlplha |on.t © 'nhermel '3_9 plrloduc I'\:vabs' en ! Wi . effective biological warfare agent. Using recombinant DNA technology a new VEE F1-V Fusion Protein
components of the two bipartite toxins, Lethal Factor (LF) or Edema Factor (EF), or any of the furtner puritied using low-pressure liquid chromatograpny inciuding nyarophobic = vaccine candidate, V3526, has been identified. The National Institute of Allergic and Infectious Disease (NIAID) has interest in F1-V for investigating new vaccination meth-
other Bacillus anthracis-related contaminating proteins that are present in AVA. mtera;;’u;;\, catlon-eé(cp ange, Sr;)d s(|:ze excluglobr: mattrlc?es.dThedf inal dV'?jled Iprocljfui:t ods and has asked the National Cancer Institute-Developmental Therapeutics Program Biopharmaceutical Development (F1) SH (V)
was o pure as determined by Loomassie biue-stained sodium dodecyl sulfate— A production process was developed for the manufacture of the V3526 vaccine. The Program (NCI-DTP, BDP) to manufacture pre-clinical supplies.
rPA was manufactured in an 80-liter fermentor and harvested. The 82 kDa rPA was partially polyacrylamide gel electrophoresis (SDS-PAGE), high pressure-size exclusion | J prgcess startgd with the fermentart)ion of bacteria harboring the plasmid pV3526. 7 | ) " P D
purified from soluble, extracellular protein by tangential flow filtration, liquid chromatography, chromatography (HP-SEC), and capillary zonal electrophoresis (CZE). The endotoxin } Plasmid DNA was then purified from these bacteria. Plasmid pV3526 DNA was Critically, F1-V associates both with itself and with host cell proteins to form mixed-multimers that complicate high yield F1-
and ammonium sulfate precipitation. It was further purified using liquid chromatography level was <0.6 EU/mg. Final estimated yield of purified rSEB was 147 mg/L of starting " transcribed into RNA, which was subsequently introduced into MRC-5 cells to produce V purification. To meet this challenge, the BDP Fermentation Development Laboratory has optimised F1-V expression yield _
including hydrophobic interaction, anion-exchange, and size-exclusion matrices. The final culture. P_””I'edl rtShE:B \IilvaIT Stable’_tﬁ“ﬁ:ted in m:mgne response in mice, and protected : - ey VEE virus. Through several rounds of amplification and purification, 10° to 10 and the BDP Purification Development Laboratory has minimized multimer formation and redesigned the purification process Slchema;tu.: of the.5?.2 kl??hm-lv gu-l
product was buffer exchanged and formulated in Dulbecco’s Phosphate Buffered Saline mice against a ethal challenge with the native toxin. .~ i infectious units of bulk virus materials were produced and formulated. to produce purified, monomeric F1-V. sion protein consisting of the globular
(DPBS). The final vialed product was > 95% pure as determined by Coomassie blue-stained = & ‘2. F1-subunit (16-.1 kDa) connected by a
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and high pressure- The project was jointly managed by JVAP, DVC, NCI and SAIC. Bulk material was Purified F1-V forms multimers were identified (Figure 2). During processing these multimer species were dispersed by main- short |pserted linker to the coiled-coil V_'
size exclusion chromatography, and passed all safety tests. vialed and is being used for preclinical evaluation. taining moderately basic solution conditions, preventing oxidation using argon gas sparging, cleaving disulfide cross-links SNU:’U”"[_ (3?-‘?_;(351‘:)- the’thde F1-Slfcbuncllt
with reducing agents, and disrupting pi-cation interactions using buffer additives, (Figure 3). -terminai, Torii-torming, donor=stran
The clinical protocol involves adsorption of the rPA to an aluminum-based adjuvant. The - (SEB Recovery Lot 100702 rSEB Intermediate Purification Lot 2490002 D" and the V-subunit exposed, free-thiol
adsorptive characteristics of rPA and two aluminum-containing adjuvants were examined. G'“"ZTI’ ;_;[’__ ?ff :’f 2 ::'DE _ These dispersion methods have been incorporated into a novel and scaleable process (Figure 4) permitting manufacture of provided by Cysteine-274.
Based on the pl of rPA (pl 5.6) and the zero charge point of aluminum hydroxide adjuvant oH A S R Load solubilized ammonium sulfate pellet 850 mg of monomeric F1-V having sufficient purity for pre-clinical studies (Figure 5 and Figure 6).
(11.5) and aluminum phosphate adjuvant (4.5), it was predicted and demonstrated that 18 45+ 9 78 %0~ o 0. et A
rPA bound in a more efficient manner to aluminum hydroxide adjuvant than to aluminum Y B S| SO Bl s S
phosphate adjuvant in the physiological buffer. il s Miadl 5] i Lyse cells with high-pressure homogenizer Production and Purification of VEE Figure 2 — F1-V Forms Figure 3 — Examples of F1-V Multimer Profiles under Test Conditions
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12 -I D — B T2 B0= ; =
Summary Production Flowchart for rPA 100 - _ . Clariy ysate using 0.1 micron TFF module _ _ . _ lllustrations of F1-V association through (A) Free Thiol form; (B) Globulin-like, mAU | Copyright ©, SAIC-Frederick, 2004 _  F1.v.SH
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