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Foreword
This internship was a part of my graduate curriculum for the Hogeschool Utrecht, Institute of Life Sciences & Chemistry, completed in the Department of Microbiology & Immunology, Institute for Molecular Medicine & Infectious Disease, Center for Molecular Virology & Neuroimmunology at Drexel University College of Medicine, located in Philadelphia, Pennsylvania, United States of America.
Coronaviruses are emerging pathogens for man and animals. Human coronaviruses cause approximately 30% of all common colds. The SARS-pandemic, with over 8000 infections and 10% mortality, is another example of the devastating effect and huge impact that coronavirus has on public health and financial welfare. Furthermore coronaviruses are able to infect many different animal species and have a high mutation rate, which makes possible future treatments hard to develop.[1]
The aim of this internship was to investigate the role of cytoskeleton proteins in CoV entry. We used pharmacological inhibitors to determine whether pH changes and the microtubule as well as the actin network are involved in the entry process of murine hepatitis virus.

Abstract
Coronaviruses are important emerging pathogens, able to infect men and animals in different ways. These positive sense, single-stranded, enveloped RNA viruses are known to infect through a pH-independent pathway. The pH-independent entry occurs through cell-membrane receptor binding; the viral Spike glycoprotein will associate only to host cells which express the coronavirus receptor on cell surface, therefore facilitating entry.

Results from our lab demonstrate that Murine Hepatitis Virus (MHV), prototype of coronavirus group ІІ, infects through both pH-dependent and pH-independent pathways. CM5 cells, which are HeLa cells expressing CEACAM1 receptor is a cell line we used.  Prior to infection with MHV-A59, CM5 cells were treated with concanamycin-A and bafilomycin-A, both V-ATPase inhibitors. Relative infectivity was decreased by approximately 40% in a dose dependent manner, yet not abolished. These results show that, both, pH-independent and pH-dependent entry can occur after murine MHV-A59 infection. 
In the pH-dependent pathway the virus enters via the endosomal route. We investigated what components of the cytoskeleton network were exploited to achieve entry by MHV. We produced lentiviral particles with the spike glycoprotein of MHV-A59 and VSV-G as a control for pH-dependent entry. Human embryonic kidney cells (293T) were cotransfected with S-protein expression vectors and HIV-1 backbone genes (pNL4-VRP-). The HIV-backbone has luciferase gene incorporated in the genome. Using pseudotyped virus expressing the spike glycoprotein in trans eliminated the effects of virus replication as a factor in our model. Therefore our results reflect only the outcome of viral entry.
HeLa cells expressing murine CEACAM1 were exposed to this pseudotyped virus. After different drug treatments, virus entry was measured by luciferase quantification. 
A variety of drugs have been used to investigate inhibition of viral entry due to changes to the intracellular cytoskeleton network. Cytochalasin B and cytochalasin D, drugs that disrupt actin filaments, diminished murine CoV-A59 spike mediated entry whereas the relative infectivity of our control VSV-G remained high. Nocodazole, a microtubule disrupting agent, inhibited MHV-A59 entry over 80% whereas it had minor effects on VSV-G mediated entry (20% reduction). Surprisingly, the microtubule stabilizing agent, paclitaxel, dramatically increased relative infectivity over 75% in a dose dependent manner, compared to VSV-G control. Therefore, pharmacological disruption or stabilization of microtubules and actin network clearly show these key components of the cytoskeletal network play a major role in CoV-entry. 
Samenvatting:
Coronavirus is een belangrijke virusgroep dat in staat is mensen en dieren op meerdere manieren te infecteren. Deze virusgroep kenmerkt zich door enkelstrengs genoom, wordt direct afgelezen tijdens transcriptie en het is bekend dat coronavirus de cel kan binnendringen via een pH-afhankelijke route. In deze pH-afhankelijke route zal er fusie plaatsvinden tussen het Spike-eiwit en de CEACAM1 receptor op het celmembraan. 
Uit eerder onderzoek van ons laboratorium bleek dat MHV (Murine Hepatitis Virus), welke een veel gebruikt model is voor onderzoek in coronavirus groep 2, de cel kon binnendringen op 2 manieren: een pH-afhankelijke en pH-onafhankelijk. Om zeker te weten dat we alleen het proces volgen dat het virus de cel binnendringt, hebben we pseudotypes gemaakt. We hebben het genoom van het HIV-virus gekozen en door middel van moleculair biologische technieken het gen dat codeert voor de envelop eruit gehaald. Het luciferase-gen is in het genoom gezet en zal luciferase produceren wanneer het virus repliceert in de geinfecteerde cel. Het Spike-eiwit, dat de fusie en binnendringing bewerkstelligd, is in trans getranfecteerd hetgeen inhoudt dat de Spike maar een enkele keer tot expressie zal komen op de celmembraan waardoor we zekerheid hebben dat er maar een enkele ronde is van infectie omdat er geen nieuw compleet virus gevormd wordt. 

Voordat we HeLa cellen infecteerden met MHV-A59, hebben we de cellen voorbehandeld met farmacologische stoffen die de functie van de protonpompen tegengaan: Bafilomycin A en Concanamycin A. Door het gebruik van deze stoffen veranderd de pH in de cellen. Door deze werking werd de relatieve infectie ten opzichte van de controle met 75% verminderd. Mede door deze resultaten concluderen we dat MHV-A59 zowel op pH-afhankelijke als op pH-onafhankelijke manier de cel kan binnendringen. 
Wanneer het virus de cel binnenkomt zal het naar de omgeving gaan waar het zal repliceren. Verschillende virussen hebben verschillende wijzen van transport. Mogelijke methoden zijn diffusie en transport via de eiwitten van het celskelet. Onze hypothese is, vanwege de grootte van het door ons gebruikt virus, dat er gebruik gemaakt wordt van het celskelet. Om te onderzoeken welke eiwitten er gebruikt worden door het virus hebben we gebruikt gemaakt van verscheidene stoffen die de toestand waarin de belangrijkste celcomponenten zich bevinden, beinvloeden. Na gebruik van cytochalasin B en D, stoffen die het actine network verstoren, was er een grote vermindering van infectie door MHV-A59 waarneembaar. Ook door verstoring of stabilisatie van microtubule netwerk door respectievelijk nocodazole en paclitaxel, leverden verrassend duidelijke resultaten op. Door de werking van nocodazole verminderde de relatieve infectie met maar liefst  80%, terwijl na gebruik van paclitaxel er zelfs een sterk verhoogde infectie gemeten werd. Hierdoor ondersteunen we de hypothese dat de eiwitten die deel uitmaken van het celskelet een significante invloed hebben op het infectieproces door ‘Murine Hepatitis Virus’. 
Abbreviations in Alphabetic order:

· 17Cl.1

: Murine fibroblast

· CEACAM1
:
Carcino Embryonic Antigen related Cell Adhesion Molecule t


type1

· CM5

: Clone 5 of HeLa cell line which express CEACAM1 receptor

· CoV
: Coronavirus

· DMEM

: Dulbecco's Modified Eagle's Medium
· DNA

: Deoxyribonucleic acid 

· FBS

: Fetal Bovine Serum

· FBS(i)

: Fetal Bovine Serum inactivated by exposure at 56°C for 30

Minutes

· HCoV

: Human Coronavirus

· HEK

: Human Embryonic Kidney cells

· HeLa:

: Abbreviation of Henrietta Lacks. A HeLa cell is an immortal cell


line used in medical research. The cell line was derived from


cervical cancer cells taken from Henrietta Lacks, who died from


cancer in 1951

· HIV

: Human Immunodeficiency Virus

· HOS

: Human Osteo Sarcoma cell line

· L2

: Murine fibroblast cell line
· MHV

: Murine Hepatitis Virus

· mM

: Millimolar 
· NH4Cl

: Ammonium chloride

· nM

: Nanomolar

· PBS

: Posphate Buffered Saline

· PFU

: Plaque Forming Units
· pH

: Pondus Hydrogenii, measure of acidity or alkalinity

· p.i.

: Post Infection

· RBD

: Receptor Binding Domain
· RNA

: Ribonucleic acid
· SARS

: Severe Acute Respiratory Syndrome
· TPCK

: L-1-tosylamido-2-phenylethyl chloromethyl ketone
· VSV

: Vesicular Stomatitis virus

· μl

: Microliter
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General Introduction
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History of Coronavirus
Coronaviruses were first isolated from chicken in 1937 by Beaudette and Hudson. [2] After the discovery of Rhinoviruses in the 1950’s, approximately 50% of the common colds could not be ascribed to known agents. In 1965, Tyrrell and Bynoe used cultures of human ciliated embryonic trachea to propagate the first human coronavirus (HCoV) in vitro. [3]
Most human coronaviruses do not grow well in cultured cells, therefore relatively little is known about these viruses. However, animal CoV grow well in vitro and can be used as a model.

An infection by coronavirus is very common and occurs worldwide. The incidence of infection is strongly seasonal, with the greatest incidence in the winter for CoV that causes respiratory diseases. 

Human coronaviruses, first characterized in the 1960s, are responsible for a substantial proportion of upper respiratory tract infections in children. Since 2003, at least 5 new human coronaviruses have been identified, including the severe acute respiratory syndrome (SARS) coronavirus, which caused significant morbidity and mortality after a major outbreak in the spring of 2003. [4] 
Coronavirus, an enveloped virus, have evolved many strategies to invade cells. Enveloped viruses contain the viral genome and core proteins wrapped within one or more membranes. These membranes are acquired from the host cell during virus assembly and budding. Enveloped viruses use membrane fusion to penetrate a cell. The viral membrane fuses with a cellular membrane so that the genome-containing viral capsid or core is transferred to the cytosol. [5-8]
NL63, representing a group of newly identified group I coronaviruses that includes NL and the New Haven coronavirus, has been identified worldwide. [9-12] 
These viruses are associated with both upper and lower respiratory tract disease and are likely common human pathogens. Coronavirology has advanced significantly in the past few years. The SARS epidemic put the animal coronaviruses in the spotlight and new discoveries are published weekly, which hopefully could lead to a way of prevent morbidity by coronavirus infection.
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Taxonomy
Coronavirus is a genus of animal and human viruses classified into the Coronaviridae family and in the order Nidovirales. Nidovirales is named after the Latin nidus, meaning nest. All viruses in this order produce a 3’ co-terminal nested set of subgenomic mRNA’s during infection.
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	order Nidovirales

	Family
	Genus
	Example Type species
	Host

	Arteriviridae
	Arterivirus
	Equine arteritis virus
	Vertebrates

	Coronaviridae
	Coronavirus
	Murine Hepatitis Virus
	Vertebrates

	 
	Torovirus
	Equine torovirus
	Vertebrates

	Roniviridae
	Okavirus
	Gill-associated virus
	Vertebrates


The Nidovirales is an order of viruses with vertebrate hosts. They include the Coronaviridae, along with the genera Arterivirus, Torovirus and Okavirus in separate families. This group of viruses expresses the structural proteins separately from the non-structural proteins. The structural proteins are encoded at the 3’ region of the genome and are expressed from a set of subgenomic mRNAs. These viruses encode one main proteinase and between one and three accessory proteinases which are mainly involved in processing the replicase genes. These proteinases are also responsible for activating/inactivating specific proteins at the correct time in the virus life cycle and so ensure replication occurs at the right time. There are still a large number of proteins which have been identified on the genomes of nidovirales but whose function has not yet been determined. 
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Genomic Organization:
Coronaviruses are enveloped viruses with a positive-sense single-stranded RNA genome.
It contains the virus which has the largest known non segmented RNA genome; this is the mouse hepatitis virus (MHV) which has a genome of 31.5kb, extraordinarily large for a RNA virus. About 60% of the total length of the genome at the 5’end consists of the two open reading frames (ORF): ORF1a and ORF1b. These ORF’s encode for the RNA-dependant polymerase, proteases and other proteins, which are not all well characterized. Coronaviruses may use some host cell proteins during replication and gene expression which occurs in the cytoplasm of the host cell. Unlike many viruses they do not have any polymerase in the virus particle as the genome can be read directly as mRNA when it first enters the host cell.
Proteins that contribute to the overall structure of all coronaviruses are the glycoproteins: Spike (S), Envelope (E), Membrane (M) and the phosphoprotein: Nucleocapsid (N).
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The 5’ 20kb of the (+)sense genome is translated to produce a viral polymerase, which then produces a full length (-)sense strand. This is used as a template to produce mRNA as a nested set of transcripts, all with an identical 5’ non translated leader sequence of 72 nucleotides and coincident 3’ polyadenylated ends. Each mRNA is monocistronic, so the genes at the 5’end being translated from the longest mRNA and so on.

Phylogenetic relationships:
The phylogenetic relationship between different coronaviruses has been described in many papers. After the SARS outbreak in the spring of 2003, new arguments emerged weather SARS-CoV should be classified in group 2 or group 3 or even the possibility to honor this new pathogen with a new group 4. A schematic diagram was made to clarify in which groups, different coronaviruses are distinguished. All viruses are classified based on serological cross reactivity. [1, 10, 11, 13, 14]
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Morphology and Structure:

Coronavirus particles are irregularly shaped and their diameter is approximately 200nm.

The name coronavirus is derived from the Latin corona, meaning crown, as the virus envelope appears under electron microscopy to be crowned by a characteristic ring of small bulbous structures. This morphology is actually formed by the viral spike (S) peplomers, which are proteins of approximately 20nm that populate the surface of the virus and determine host tropism. [15]
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The Spike Glycoprotein and Pathogenesis:
The coronavirus spike glycoprotein plays a very important role in viral entry, cell to cell spread, syncytia formation and determining host tropism. 
The coronavirus Spike protein is a 180 kDa type І glycoprotein which can be cleaved into two 90 kDa subunits S1 and S2 by enzymatic, furin-like, activity. [16] This process takes place during processing in the Golgi apparatus. The head of this bulbous structure is the S1 subunit and contains the receptor binding domain (RBD).
Receptor binding is mediated by the N-terminal S1 subunit, while the membrane-anchored S2 portion is required for fusion of viral and cellular membranes. Furthermore, S induces neutralizing antibodies, and mutations in S can dramatically affect virulence as well as host cell and tissue tropism. [17]
After recognition and attachment of the S-protein to the CEACAM1 receptor, the entry process will start. Different virus strains are known to cause totally different pathogenesis. [18] The MHV-A59 strain is dualtropic. MHV-A59 causes moderate hepatitis, and mild to moderate meningoencephalitis and chronic demyelination, whereas the MHV-JHM strain is highly neurotropic, causing severe encephalitis and chronic demyelination but little or no hepatitis. Another strain that is used often is MHV-2 strain of murine coronavirus. This MHV-2, also called Penn98, differs from other strains in that it expresses an uncleaved spike. This strain will not cause cell to cell fusion and therefore it can not cause syncytia, however, it can replicate to high titers in the liver. [19, 20]
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Replication:
The figure below shows a model of the coronavirus lifecycle based on the knowledge of MHV. The viral replication cycle starts with the recognition and binding of virions to the receptor, expressed on the plasma membrane of the host cell. In the case of infections by MHV, CEACAM1 is the receptor to facilitate entry. The interaction of the S-protein with its receptor triggers fusion of the viral, with the plasma membrane. This action allows the virion to enter the cytoplasm of the host cell. [21]
The genomic RNA is translated to form two polyproteins, pp1a and pp1b. These proteins are expressed by two large ORF’s which represent the replicase. Genomic as well as subgenomic RNA are transcribed using the replicase complex. It is believed that the negative stranded subgenomic RNA’s serves as a template for mRNA, although the exact mechanism is not well understood. [22] The replicase carries out discontinuous transcription, in which the incomplete RNA products dissociate from the template because of the non-processive nature of coronavirus polymerases. These dissociated RNA’s then rebind to the template for further transcription. The assembly process takes place in budding compartments between the RER (Rough Endoplasmatic Reticulum) and the Golgi-apparatus. [22-25] The virions are released from the cells via vesicles by the secretory pathway. 

The replication takes place in the cytoplasm and this process is relatively slow. CoV will replicate in 24hours whereas influenzavirus will replicate in 8hours.
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Cytoskeleton Network
The actin and microtubule cytoskeleton play important roles in the life cycle of every virus. During attachment, internalization, endocytosis, nuclear targeting, transcription, replication, transport of progeny sub viral particles, assembly, exocytosis, or cell-to-cell spread, viruses make use of different cellular cues and signals to enlist the cytoskeleton for their mission. Viruses induce rearrangements of cytoskeletal filaments so that they can utilize them as tracks in their benefit. Viral particles manipulate molecular motors in order to use them as transporter to different sub cellular sites which provide the proper molecular environment for uncoating, replicating and packaging viral genomes. Interactions between sub viral components and cytoskeletal tracks also help to orchestrate virus assembly, release and efficient cell-to-cell spread. [26, 27]
Microtubules are long, hollow cylinders made of tubulin. Similarly to actin, tubulin is also occasionally packaged into virions. As the tubulin heterodimers all assemble in the same orientation, microtubules have an intrinsic polarity with the plus-ends having a higher propensity to polymerize or depolymerize than the minus-ends. Several microtubule-associated proteins bind preferentially to one or the other end, and thereby regulate the dynamic behavior of microtubules. In general, microtubule plus-ends point towards the plasma membrane, where they can interact with the actin cortex. Most microtubule minus-ends are stabilized by binding to the microtubule-organizing centre (MTOC) near the nucleus, or to other minus-end binding proteins. Each cell type is characterized by a specific microtubule organization. [26, 28-30]
Several pharmacological inhibitors were used to disrupt or stabilize different components of the cytoskeleton network. In chapter 3, the results of these experiments are described. 
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Material and Methods
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Material and Methods:

To investigate the role of cytoskeleton proteins in CoV-entry, different methods were used. We first studied sensitivity of two different, previously described, MHV-strains: MHV-A59 and MHV-JHM to compounds that will alter the pH of the endosome. We compared these results to VSV (Vesicular Stomatitis Virus) which is known to be a pH-dependent virus. VSV uses a receptor mediated endocytosis entry pathway and requires an intracellular compartment in which the acidic environment is obligated for fusion of the viral and cellular membrane. To inhibit viral entry we used different drugs with different functions like weak bases, H+ATP-ase inhibitors, lysosomotropic agents and more which will be described in this dissertation.

In these experiments the cells were exposed to a pseudotyped virus: HIV-A59 and HIV-VSV, which was used as a control. The drug concentration needed to be exactly the same as used in the pretreatment. During the pseudotyped virus infection, the cells were exposed to drugs and pseudotyped virus so we used a 2X drug concentration and add the same volume of pseudotyped virus to obtain an equal concentration. We use pseudotypes because they are adequate tools to determine receptor binding of CoV spike proteins and to dissect the entry pathway.
Cell lines
The cell lines used for the study of MHV pharmacological inhibition experiments, replication competent experiments and functional studies were:

· L2

: Murine fibroblast cell line. 

· CM5

: HeLa-CEACAM1 cells are stably transfected HeLa cells


expressing the murine CEACAM1-receptor.
· HEK 293T 
: Human Embryonic Kidney cell, used for HIV1-spike CoV         

pseudotyped viral production.

All maintained in DMEM supplemented with 4mM L-Glutamine (CellGro), 1% Pennicilin-Streptomycin (CellGro) and 10% FBS(i).

Luciferase assay

One day prior to exposure to the pseudotypes, the cells are seeded into 96 well plates. Incubation time during pseudotyped virus exposure is 5hours at 37°C. After incubation time the inoculum is removed and fresh 2% DMEM is added to the cells. After media replacement the plates will be incubated for 48 hours at 37°C. After incubation, the medium is removed, cells are washed with PBS and 5x with dH2O diluted lysis buffer (5x lysisbuffer by Promega) is added to the wells. The incubation time is 1 hour at room temperature. After lysation, cells were resuspended at 50μl of each well is transferred to an opaque plate. An equal amount of 50μl substrate (Promega) is added to the lysate. To quantify the amount of produced luciferase, we used ‘Bright Glow Luciferase Kit’ 
from Promega. The luciferase production is measured on a luminometer.
Tranfection:
The ability to introduce DNA into cultured cells has provided a powerful tool for studying the function and control of mammalian genes. Several methods have been developed for introducing DNA into tissue cultured cells.

In this research laboratory we use many different transfection methods like ProFection, Lipofectamine, electroporation, HyFect and Arrestin-in. Used cell line CM5 was stably transfected with the murine CEACAM1 receptor.
Stable transfection is the type of transfection where genetic material that is introduced into a cell is retained beyond reproduction. Transfection is the process in which foreign DNA is introduced into eukaryotic cells through chemically-created pores in the cell membrane or diffusion.

In some transfections, DNA enters the cell nucleus and is added to, or completely replaces, the DNA of the eukaryotic cell. These are stable transfections. Only stable transfections allow the new DNA to be reproduced when the cell divides to create daughter cells. In this dissertation the ProFection and Lipofectamine2000 methods we used on a common basis will be explained.
ProFection:
The ProFection calcium phosphate method by Promega appears to facilitate DNA binding to cell membranes and entry of the DNA into the cell via endocytosis. It provides protection against intracellular and serum nucleases. Calcium phosphate-mediated transfection involves mixing DNA directly with CaCl2 and a phosphate buffer to form a fine precipitate, which is dispersed over the cultured cells. This method was first reported by Graham and van der Eb [31] and was extended by Wigler et al [32] when they demonstrated that the thymidine kinase gene could be transfected and stably expressed in murine cells. Long-term stable expression can be achieved by integration of the transfected DNA into the host genome or by autonomous replication in mini-chromosomal structures. The protocol is versatile and, although used primarily on adherent cells in culture, can also be the method of choice when independent function is desired for multiple plasmids that are co-transfected.
In a vial which contains the calculated amount of water, the DNA will be dissolved gently. After adding the DNA, the calcium chloride is added to the DNA-solution. After gentle resuspension, the transfection complexes were added gently to the hepes 2x-solution drop by drop. This reaction will be activated by creating air bubbles for 2 minutes at the bottom of the tube. Following this, the whole reaction was incubated for 30 minutes at room temperature. A volume of 200μl was dispersed onto the cells which are covered with 500μl of antibiotic free media. After 6 hours, the media was removed, and the cells were washed with 600μl PBS. New DMEM 2% media, supplemented with sodium butyrate [5mM] was added.
Sodium butyrate increases the transfection efficiency by increasing enhancer-dependant transcription of insert driven by the SV40 early promoters. 
Lipofectamine2000:

Lipofectamine2000 is a transfection method by InvitroGen.

For adherent cells we plated the day prior to transfection the cells. The transfection with Lipofectamine was performed with an 80% confluency of the cells.
For each sample we diluted the desired amount of plasmid DNA in 50μl of Opti-MEM, mixed gently and incubated for 5min at room temperature.

The lipofectamine is mixed gently and the adjusted amount is diluted in 50μl of Opti-MEM, mixed gently and incubated for 5 min at room temperature.
NB: The adjusted amount of lipofectamine was calculated by using a ratio of 

1μg of  DNA : 2.5μl lipofectamine.

The dilutions were combined and gently mixed prior to incubation for 20 minutes at room temperature. 

The medium was replaced for 500μl Opti-MEM in the wells.

We added 100μl of transfection complexes to the cells and mixed gently by rocking the plate. The plates were incubated at 37°C for 6 hours and Opti-MEM is removed. After a PBS wash, fresh 2%-DMEM, supplemented with sodium butyrate [5mM], was added to the wells. Prior to testing for expression the plates were incubated for 18 hours.

Pseudotyped virus:
A pseudotyped virus is a virus in which the envelope gene has been replaced. Many vectors have been developed in which the endogenous viral envelope proteins have been replaced by either envelope proteins from other viruses, or by chimeric proteins. Such replacement would consist of those parts of the viral protein necessary for incorporation into the virion as well as sequences meant to interact with specific host cell proteins. Lentiviruses can deliver a significant amount of genetic information into the DNA of the host cell, so they are one of the most efficient methods of a gene delivery vector. Human Immunodeficiency virus (an example of lentivirus) coated with the envelope proteins, G-protein, from Vesicular Stomatitis virus. This vector is referred to as VSV G-pseudotyped lentivirus, and infects an almost universal set of cells. This tropism is characteristic of the VSV G-protein with which this vector is coated. 
Plaque assay:
The plaque assay is a classical virological technique, originally developed for bacteriophages by Felix d'Herelle in 1917. [33] 
Dulbecco and Vogt subsequently adapted the assay for mammalian viruses [34], and it is still widely used for virus isolation and purification, and to determine viral titers. The plaque assay is also frequently used to study in vitro growth properties of mutant viruses.
In our lab plaque assay was used to quantify the murine CoV production in L2 cells. 

The plaque assay procedure was done on 6-well plates and L2 cells were infected at 100% confluency. The virus was thawed on ice and serial 10-fold dilutions were made. Medium was aspirated and the cells infected with 250μl of the virus-dilution. After the one hour of adsorption 3ml media-agarose in a ratio of 1:1 was added to the wells. When the mixture was solidified, the plates were put back into the incubator for 24-48 hours at 37°C.

The staining and determination of the virus titer is performed by adding an agarose-media-neutral red mixture in a ratio 500:500:40. One ml of the staining suspension is added and allowed to solidify and incubated for ~5hours at 37°C. Determination by counting plaques was performed to obtain the Plaque Forming Units, PFU per ml.
(The amount of plaques / Volume of infection in mL) X Dilution factor = PFU/ml
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Effect of NH4Cl on MHV-A59 and MHV-JHM production:
In this experiment we investigated whether lysosomotropic agent ammonium chloride (NH4Cl) has an inhibiting effect on viral production. We infected L2 cells with MHV-A59 and MHV-JHM under different pH-conditions. Viral production was monitored at different time points up to 48hours p.i. Results were obtained using plaque assay.
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Conclusion:
These data show there is a 2log decrease in both MHV-A59 and MHV-JHM production after ammonium chloride treatment of [20mM] and [40 mM], 48hours post infection.
Effect of NH4Cl on pseudotyped virus entry:
After viral infection, we exposed L2 cells and HeLa cells expressing CEACAM1 receptor to pseudotyped virus. Exposure to pseudotyped virus was chosen because of the interest to investigate the role of the Spike glycoprotein in the entry process.  HIV-1 was used to infect the HOS-cells, which express CD4/CCR5 receptors at the surface membrane, as a prototype virus which is pH-independent. VSV-G is used as a prototype of a pH-dependent virus.

We investigated relative infectivity after treatment with ammonium chloride in a dose dependent manner. 
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Conclusion: 
Ammonium chloride inhibits the S-protein mediated entry in a dose dependent manner. Compared to the HOS-cells which were exposed to HIV-1 as a control, both MHV-strains and the VSV-G were inhibited when treated with ammonium chloride. The HIV-1 remained high whereas the VSV-G, as expected, diminished after treatment with 20mM NH4Cl. MHV-strains, A59 and JHM, were clearly inhibited but not diminished.

These results suggest the pH-dependent pathway utilized by MHV.

Effect of V-ATPase inhibitors on MHV-A59 entry: 

Vacuolar type H+-ATPase (V-ATPase) is a highly conserved evolutionarily ancient enzyme with remarkably diverse functions in eukaryotic organisms. V-ATPases acidify a wide array of intracellular organelles and pump protons across the plasma membranes of numerous cell types. V-ATPases couple the energy of ATP hydrolysis to proton transport across intracellular and plasma membranes of eukaryotic cells. V-ATPases are found within the membranes of many organelles, such as endosomes, lysosomes and secretory vesicles where they play a variety of roles crucial for the function of these organelles. Plasma membrane V-ATPases are involved in processes such as pH homeostasis. 

The bafilomycins and concanamycins have been particularly important in elucidating the physiological role of V-ATPases and are under investigation as possible lead compounds for drug therapy directed toward this enzyme. These antibiotics, which are very similar in structure, are specific, highly potent inhibitors of all eukaryotic V-ATPases in vitro and in vivo.
MHV-A59 and VSV-G were used for infection of HeLa cells to investigate the role of acidification by V-ATPases.
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Conclusion:
Relative infectivity of pH-dependent VSV-G is totally diminished even after an end concentration of 2nM concanamycin A, where as MHV-A59 after 25nM concanamycin A shows at least 23% infectivity. Comparable are the results of bafiloycin A:  The relative infectivity of VSV-G diminished completely while MHV-A59 decreased significantly, but not completely. This indicates the pH-dependency of MHV-A59 but it is also able to infect through the pH-independent pathway.  
Effect of NH4Cl and TPCK-trypsin on CoV-entry:
We pretreated and treated 17Cl.1 cells with NH4Cl during infection with different MHV-strains: MHV-A59, MHV-Penn98 and MHV-JHM. The infection efficiency will be visible because of the GFP (Green Fluorescent Protein) which is inserted in the ORF of the genome and will be expressed after replication.

Other wells that had the same NH4Cl treatment were treated, post infection, with TPCK-trypsin [15μg/ml]. TPCK-trypsin is trypsin treated with L-1-tosylamido-2-phenylethyl chloromethyl ketone (TPCK) to inhibit contaminating chymotrypsin activity without affecting trypsin activity.  By TPCK-trypsin treatment proteolytic activity which can occur in vivo is mimicked.
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Conclusion:
In the left panel the mock infection is shown, after NH4Cl treatment there is clearly inhibition in all three MHV-strains. Cells in the same condition as the second panel were treated with TPCK-trypsin in the third panel. In the third panel it is shown that the infection efficiency is comparable to the mock infection. TPCK-trypsin treatment allowed the virus to overcome the inhibition mediated by NH4Cl. These results suggest that MHV-Penn98, -A59 and –JHM can enter 17Cl.1 cells through an endosomal pathway and proteolytic activity is necessary to trigger membrane fusion potential, to facilitate entry. 

Effect of drug treatments on microtubule network: 
After investigating possible pathways, it is also very important to know how viruses will transport through the cells. We hypothesize that cytoskeleton network is exploited by CoV to enter the cell.

Different drugs were used to investigate the role of microtubules and actin network in coronavirus entry. Nocodazole, a microtubule disrupting compound, was used in this experiment. To further investigate the role of the microtubules, paclitaxel was used because paclitaxel interferes with the normal function of microtubule growth. Whereas drugs like nocodazole cause the depolymerization of microtubules, paclitaxel arrests their function by having the opposite effect; it hyper-stabilizes their structure. This destroys the cell's ability to use its cytoskeleton in a flexible manner. Specifically, paclitaxel binds to the β-subunit of tubulin. Tubulin is the "building block" of microtubules, and the binding of paclitaxel locks these building blocks in place. The resulting microtubule/paclitaxel complex does not have the ability to disassemble.
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Conclusion:
These results show us that the relative infectivity of MHV-A59 decreases in a dose dependent manner during treatment with nocodazole, whereas our control VSV-G remains highly infective. However, treatment with paclitaxel doesn’t only show us high relative infectivity; surprisingly there is even a 75% increase of relative infectivity. 

Therefore these results support our hypotheses that microtubules, as an important part of the cytoskeleton network, is involved in CoV entry.

Effect of drug treatment on actin network:

The involvement of the actin network was investigated using pharmacological inhibition that caps the actin filaments. Cytochalasins are used as tools in cytological research, and in the field of actin polymerization.

Cytochalasin D is a cell permeable mycotoxin, which causes both the association and dissociation of actin subunits. Cytochalasin D disrupts actin filaments and inhibits actin polymerization and does not inhibit glucose transport across cell membranes.
Cytochalasin B inhibits cell division by interfering with the formation of contractile microfilaments. This drug inhibits cell movement and induces nuclear extrusion; it also interferes with actin polymerization and inhibits glucose transport.
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Conclusion:

After pretreatment and treatment during the actual infection with MVH-A59, the relative infectivity clearly inhibits, even up to 90%, compared to our control: VSV-G. 

Therefore we can support our hypotheses that actin, as an important component in the cytoskeleton network, is involved in CoV-entry.
Conclusion and Discussion
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Conclusion and Discussion:
Lysosomotropic agent ammonium chloride (NH4Cl) has an inhibiting effect on viral production. Our data show a 2log decrease in MHV-A59 and MHV-JHM production after [20mM] and [40mM] NH4Cl treatment.

Also the S-protein mediated entry is inhibited in a dose dependent manner. MHV-A59 and MHV-JHM were diminished after treatment with [20mM] NH4Cl.

Bafilomycin A and concanamycin A, V-ATPase inhibitors, were used to investigate the role of acidification by V-ATPase, a group of enzymatic proton pumps. Relative infectivity by MHV-A59 was decreased with 40%-60% after treatment with concanamycin A whereas the control, VSV-G, was completely abolished.
After these results, which show that MHV-A59 and MHV-JHM entry and production were inhibited in different ways, it can be concluded that pH plays an important role. By using NH4Cl, we inhibited the entry process of three different MHV strains: MHV-A59, MHV-Penn98 and MHV-JHM. In the experiment mentioned in page 26, in which we investigated the effect of NH4Cl and TPCK-trypsin on CoV-entry, we treated the cells under the same conditions, but added TPCK-trypsin [15μg/ml]. The results show that after NH4Cl treatment the entry process was inhibited, but after TPCK-trypsin treatment, the virus overcomes the inhibition mediated by NH4Cl. This implicates a role for proteolytic activity which is necessary to trigger membrane fusion potential, to facilitate entry. 

Furthermore, we investigated the role of the cytoskeleton network in MHV-A59 entry. We used microtubule disrupting agent nocodazole and microtubule stabilizing agent paclitaxel to investigate if the microtubule network is involved in the entry process. Our data show that relative infectivity decreased significantly in a dose dependent manner when microtubules are disrupted compared to VSV-G, our control. Relative infectivity of MHV-A59 was increased in a dose dependent manner after treatment with paclitaxel, compared to VSV-G.

Also the actin network was considered to play an important role in the entry process of MHV. After treatment with cytochalasin B and –D, results show us that the relative infectivity is abolished after treatment with [20μM]. These data suggest an important role of the actin network in the MHV entry process.
Taken together: 
Our results show that murine CoV entry is possible in both pH-dependent as pH-independent pathways and the cytoskeleton network is a major factor in the entry process of MHV-A59. 

Coronavirology is an important field in which there is still a lot of investigation to do and yet to discover. The exact role of the Spike glycoprotein and the process of coronavirus entry are not yet fully understood. Different drugs which will affect caveoli, tyrosine kinases, serine proteases etc are investigated and may solve another part of the puzzle.
Many groups are investigating the entry process and many groups have contradictory results. This implicates the difficulty of this research; however this leads to interesting discussions and it will raise the bar for further research.
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Figure 15: Disruption of microtubules diminishes CoV-A59 Spike mediated entry





Figure 9: Image of eukaryotic cytoskeleton network, taken from endothelial cell. The actin network is shown is red, the microtubules in green and the nuclei in blue.  


Source: Molecular Probes, http://rsb.info.nih.gov/ij





Figure 10: Example of plaque assay plate after neutral red staining.


Source: Cann A.J: "Principles of Molecular Virology" Academic Press, 2nd Ed, 1997 (Chapter 3).





Figure 5: Schematic phylogenetic overview of different coronaviruses based on cross reactivity





Figure 8: Schematic overview of the replication process of coronavirus.


Source: Ahlquist et al,  J. Virology, 2003 (8181-8186)





Figure 7: Schematic overview of different MHV-strains by differing in S-protein.





Figure 3: The SARS-genome transcription in the characteristic ‘nested’ Nidovirales manner


Source: bmc.ub.uni-potsdam.de/1465-9921-6-8/F2.htm





Group IV: (+)sense RNA Viruses





Figure 2: Classification of coronavirus.





Figure 6: Coronavirus with characteristic viral spike peplomers.


Source: Featured Viruses Illustration website.





Figure 4: The genomic structure of the coronavirus.
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Figure 11: Dose dependent effect of NH4Cl on MHV-A59 and –JHM production in murine fibroblast cells





Figure 12: Dose dependent inhibition of MHV-A59 and –JHM S-Protein-mediated pseudovirus entry by NH4Cl





Figure 13: V-ATPase inhibitors diminish murine CoV-A59 Spike mediated entry





Figure 14: TPCK-trypsin bypasses NH4Cl inhibition of CoV-entry





Figure 16: Actin network plays a role in CoV-A59 Spike mediated entry.





Figure 1: Electron-Microscopy picture. 


Coronavirus, with the characteristic spikes that resemble a “corona”.


Source: Image courtesy CDC/Dr Murphy
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		SD		0.0877430719		0.0957209486		0.2007386443		0.1233833052		0.2955035082		0.0909034057		0.1443496536		0.2316309475		0.814729315		0.7416548636		0.1563556709		0.1602131289		0.0669923379		0.0115555182		0.0890626184		0.0370030967		0.0221704571		1.0603904595		0.5006298924		0.0957223241		0.3441462613		0.1605586082		0.0020297783

		%		100		84.1115537849		88.8565737052		70.8924302789		125.6693227092		179.4800796813		45.5079681275		121.7828685259		120.2669322709		99.7330677291		98.5996015936		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.3119		3.4299		5.2577		1.8867		2.6182		4.0605		1.7909		3.4577		2.4271		4.9029		3.4166		2.7923		0.4984		1.4306		7.2737		7.8809		2.2619		13.2721		7.7367		1.8353		2.0046		2.5183		0.0372

				3.8171		2.2587		4.3977		2.3313		2.3622		4.6907		1.7428		3.8192		2.3094		3.9995		4.2394		2.0367		0.1081		1.1363		5.7413		3.6817		1.9232		5.1462		10.9683		1.7209		2.7516		3.3101		0.0603

				3.2216		3.6043		4.4564		1.9531		2.8472		3.0994		1.7263		1.828		2.5506		1.7777		2.9059		2.0963		0.5885		1.2719		6.6376		7.8978		2.5005		13.0656		9.5322		2.6614		3.3337		3.9526		0.0251

				3.4279		3.5635		5.5495		2.3602		2.7027		4.3327		2.1529		3.6361		2.3805		3.38		1.9081		2.5272		0.5249		1.5737		7.9528		9.0234		2.6551		14.3997		9.1595		2.7954		3.6659		3.8739		0.015

		average		3.694625		3.2141		4.915325		2.132825		2.632575		4.045825		1.853225		3.18525		2.4169		3.515025		3.1175		2.363125		0.429975		1.353125		6.90135		7.12095		2.335175		11.4709		9.349175		2.25325		2.93895		3.413725		0.0344

		SD		0.4799039583		0.6412735246		0.5767571319		0.2476356918		0.2035441701		0.6816882639		0.201654116		0.9167905777		0.1014247504		1.3162374339		0.9756268651		0.3600280765		0.2178886776		0.1899704253		0.9415362783		2.3543418394		0.318735516		4.2570368826		1.3280457005		0.5533509345		0.728558808		0.6619847348		0.0195064092

		%		100		86.993943905		133.039889028		57.7277802213		71.2541868255		109.5057008492		50.160029773		86.2130798119		65.4166525696		95.1388841899		84.3793348445		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155





5-25-06

		A59.9

				1		2		3		4		5		6		7		8		9		10		11		12

		A		5.1726		4.1672		4.7266		5.9327		5.3162		7.6808		6.8414		6.0604		5.2564		7.4602		9.0071		0.0117

		B		4.0406		4.7637		3.7397		5.1562		4.8328		7.2341		6.0077		5.6256		5.9914		8.3465		7.7093		0.0322

		C		3.7414		2.7451		4.8664		5.6003		5.7459		5.6308		6.2115		7.2607		5.6624		9.5422		6.5152		0.0372

		D		4.74		4.1007		4.6071		6.1647		6.1547		7.6467		9.2825		9.4066		8.8087		8.3869		6.9981		0.0425

		E		3.1018		0.6402		0.151		6.5772		5.4492		0.9043		6.101		4.6133		2.4353		4.0232		3.4621		0.0379

		F		3.8631		0.4922		0.1222		3.8754		4.3701		0.7552		5.1095		2.8995		1.6361		4.2185		3.3588		0.0134

		G		2.9676		0.6708		0.156		3.0178		4.2191		0.7166		4.2819		2.4832		1.2833		3.8221		2.5916		0.1159

		H		4.4482		0.7211		0.2376		4.5591		4.6678		0.4705		6.044		2.077		0.9891		3.3829		2.7154		0.0337

		VSV

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.2373		4.2031		4.2032		2.9412		4.1602		6.8406		6.1933		6.2439		5.5592		7.2492		8.848		0.0696

		B		3.7718		3.7921		4.3061		3.5988		4.1901		6.3234		5.6938		6.1901		4.7757		7.4128		8.0855		0.0143

		C		3.4478		5.2258		4.679		3.7795		4.4563		5.5664		6.3543		6.5288		5.2438		7.5221		8.0959		0.0219

		D		3.249		3.2122		4.8498		3.6295		4.9555		7.3675		7.364		6.6837		6.1258		8.6181		8.8106		0.039

		E		2.0493		0.6703		0.25		4.061		4.7901		2.0023		5.2461		3.8869		1.7409		3.9384		3.7772		0.1897

		F		2.6479		0.9228		0.2816		3.9276		4.3142		1.3443		4.8591		3.8081		2.4599		3.2083		2.9026		0.1486

		G		3.3111		0.7513		0.382		4.0392		4.2762		1.6897		5.5532		4.9978		2.1205		2.7213		3.0558		0.2108

		H		3.2426		0.8559		0.3125		4.3558		4.0521		1.3665		7.1776		4.9739		2.7321		3.2366		2.8588		0.1218

				A59.9		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				5.1726		4.1672		4.7266		5.9327		5.3162		7.6808		6.8414		6.0604		5.2564		7.4602		9.0071		3.1018		0.6402		0.151		6.5772		5.4492		0.9043		6.101		4.6133		2.4353		4.0232		3.4621		0.0379

				4.0406		4.7637		4.7397		5.1562		4.8328		7.2341		6.0077		5.6256		5.9914		8.3465		7.7093		3.8631		0.4922		0.1222		3.8754		4.3701		0.7552		5.1095		2.8995		1.6361		4.2185		3.3588		0.0134

				4.7414		4.7451		4.8664		5.6003		5.7459		5.6308		6.2115		7.2607		5.6624		9.5422		6.5152		2.9676		0.6708		0.156		3.0178		4.2191		0.7166		4.2819		2.4832		1.2833		3.8221		2.5916		0.1159

				4.74		4.1007		4.6071		6.1647		6.1547		7.6467		9.2825		9.4066		8.8087		8.3869		6.9981		4.4482		0.7211		0.2376		4.5591		4.6678		0.4705		6.044		2.077		0.9891		3.3829		2.7154		0.0337

		average		4.67365		4.444175		4.73495		5.713475		5.5124		7.0481		7.085775		7.088325		6.429725		8.43395		7.557425		3.595175		0.631075		0.1667		4.507375		4.67655		0.71165		5.3841		3.01825		1.58595		3.861675		3.031975		0.050225

		SD		0.468577916		0.3593245086		0.1060141657		0.4378080278		0.5678679835		0.9664309839		1.5068645535		1.6931535023		1.6142211814		0.8536721326		1.0837744273		0.6920271496		0.0984074989		0.0495581813		1.5171329416		0.5477945752		0.1799893052		0.8640338767		1.1151257224		0.6249633029		0.3578668689		0.4419547366		0.0450713046

		%		100		86.5126582278		97.1962025316		130.0569620253		129.8459915612		161.3227848101		195.8333333333		198.4514767932		185.8375527426		176.9388185654		147.6392405063		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.2373		4.2031		4.2032		2.9412		4.1602		6.8406		6.1933		6.2439		5.5592		7.2492		8.848		2.0493		0.6703		0.25		4.061		4.7901		2.0023		5.2461		3.8869		1.7409		3.9384		3.7772		0.1897

				3.7718		3.7921		4.3061		3.5988		4.1901		6.3234		5.6938		6.1901		4.7757		7.4128		8.0855		2.6479		0.9228		0.2816		3.9276		4.3142		1.3443		4.8591		3.8081		2.4599		3.2083		2.9026		0.1486

				3.4478		5.2258		4.679		3.7795		4.4563		5.5664		6.3543		6.5288		5.2438		7.5221		8.0959		3.3111		0.7513		0.382		4.0392		4.2762		1.6897		5.5532		4.9978		2.1205		2.7213		3.0558		0.2108

				3.249		3.2122		4.8498		3.6295		4.9555		7.3675		7.364		6.6837		6.1258		8.6181		8.8106		3.2426		0.8559		0.3125		4.3558		4.0521		1.3665		7.1776		4.9739		2.7321		3.2366		2.8588		0.1218

		average		3.676475		4.1083		4.509525		3.48725		4.440525		6.524475		6.40135		6.411625		5.426125		7.70055		8.46		2.812725		0.800075		0.306525		4.0959		4.35815		1.6007		5.709		4.416675		2.26335		3.27615		3.1486		0.167725

		SD		0.4315239149		0.8486795508		0.3053553053		0.3724956957		0.3682132025		0.767889972		0.7006712329		0.2344922085		0.5667301379		0.6218947633		0.4267252902		0.5896765123		0.111651851		0.0564166273		0.1828531287		0.3103196255		0.3108022737		1.0194223887		0.6580858727		0.4288428578		0.500866386		0.4274926276		0.0400550767

		%		100		111.7456259052		122.6589328093		94.8530861763		120.7821350614		177.4655070414		174.1165110602		174.3959907248		147.5904228915		209.4547086543		230.1117238659		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255





PLOTS

		5/12/06				CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

				A59		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

		MEAN		1.255		0.9974		0.1501		0.02885		1.55445		0.302925		0.040275		1.5897		2.054975		0.21575		0.747625		0.7022		0.011

		SD		0.0877430719		0.1602131289		0.0669923379		0.0115555182		0.0890626184		0.0370030967		0.0221704571		1.0603904595		0.5006298924		0.0957223241		0.3441462613		0.1605586082		0.0020297783

		%		100		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239

		5/25/06

		MEAN		4.67365		3.595175		0.631075		0.1667		4.507375		4.67655		0.71165		5.3841		3.01825		1.58595		3.861675		3.031975		0.050225

		SD		0.468577916		0.6920271496		0.0984074989		0.0495581813		1.5171329416		0.5477945752		0.1799893052		0.8640338767		1.1151257224		0.6249633029		0.3578668689		0.4419547366		0.0450713046

		%		100		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641

		6/26/06

		MEAN		2.9987		2.51335		0.39815		0.07385		3.302525		1.769275		0.223575		2.818175		0.927125		0.579475		0.009575		1.1142		1.374925

		SD		0.7353461634		0.3137359027		0.0576293039		0.0346604962		0.5803903995		0.1757375576		0.0637884721		0.4997981217		0.2275927558		0.3505230794		0.0040301985		0.1585412459		0.2292350377

		%		100		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709

		5/12/06		VSV-G

		MEAN		3.694625		2.363125		0.429975		1.353125		6.90135		7.12095		2.335175		11.4709		9.349175		2.25325		2.93895		3.413725		0.0344

		SD		0.4799039583		0.3600280765		0.2178886776		0.1899704253		0.9415362783		2.3543418394		0.318735516		4.2570368826		1.3280457005		0.5533509345		0.728558808		0.6619847348		0.0195064092

		%		100		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155

		5/25/06

		MEAN		3.676475		2.812725		0.800075		0.306525		4.0959		4.35815		1.6007		5.709		4.416675		2.26335		3.27615		3.1486		0.167725

		SD		0.4315239149		0.5896765123		0.111651851		0.0564166273		0.1828531287		0.3103196255		0.3108022737		1.0194223887		0.6580858727		0.4288428578		0.500866386		0.4274926276		0.0400550767

		%		100		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255

		6/26/06

		MEAN		3.333125		2.31135		0.738575		0.2842		3.581275		2.520075		0.900625		3.76295		2.5457		1.861975		0.327225		2.122175		2.3214

		SD		0.5154725623		0.8618586292		0.2051875301		0.076478363		0.9962982832		0.9157693537		0.1030500323		0.5162269559		1.0467163226		0.7990006983		0.0615583395		0.5333606308		0.426999477

		%		100		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971

						CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM										nocodazole uM										TAXOL uM

						0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20						0.01		0.4		2		20				0.01		0.8		4		20

		A59		100		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239				A59		100		65.4704557298		50.1317373478		15.812722153		A59		100		126.6693227092		163.7430278884		179.9873

				100		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641				VSV-G		100		89.1111730666		92.3970633014		79.6463528971		VSV-G		100		98.3694		101.345		85.8763

				100		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709						0		8.342081761		11.2570302267		26.0137852526				0		10.521		14.856		8.635

		MEAN %		100		85.7108794862		13.4835532489		3.25806562		110.0586641862		60.5385480184		6.8636848336		116.0532541729		37.3680648393		19.1275102746		65.4704557298		50.1317373478		15.812722153						0		12.23		14.523		16.654				0		16.456		21.356		22.456

		SD %		0		7.370168791		1.6362278458		1.5217307908		13.8386520353		37.1935020923		3.3974109228		19.1207198364		9.1223853782		1.8458039099		8.342081761		11.2570302267		26.0137852526

		VSV-G		100		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155

				100		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255

				100		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971

		MEAN %		100		69.9373406793		18.5195003619		17.8293842836		135.2158804069		128.9622041506		44.5880273141		192.885174113		149.8523994192		59.4710108433		59.4917251166		80.5693699527		25.0465165793

		SD %		0		6.2933877101		5.9629805673		16.2770190289		44.7121841688		59.2567950414		18.1149039842		104.0182466178		92.0091472796		3.1380874597		43.284254927		15.0206325517		38.6672361102

		A59																												CYTO B

				0.01		0.2		2		20																				0.01		0.2		2		20

		CYTO B		100		85.7108794862		13.4835532489		3.25806562																		A59		100		85.7108794862		13.4835532489		3.25806562

		CYTO D		100		110.0586641862		60.5385480184		6.8636848336																		VSV-G		100		89.9373406793		88.5195003619		87.8293842836

																														0		7.370168791		1.6362278458		1.5217307908

		VSV-G																												0		6.2933877101		5.9629805673		16.2770190289

				0.01		0.2		2		20

		CYTO B		100		69.9373406793		18.5195003619		17.8293842836

		CYTO D		100		135.2158804069		128.9622041506		44.5880273141

																														CYTO D

																														0.01		0.2		2		20

																												A59		100		110.0586641862		60.5385480184		6.8636848336

																												VSV-G		100		135.2158804069		128.9622041506		84.5880273141

																														0		13.8386520353		27.1935020923		3.3974109228

																														0		24.7121841688		29.2567950414		18.1149039842
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		VSV

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.0122		4.0785		3.3918		3.4242		3.6508		3.9074		3.8438		4.6848		5.5438		6.5195		2.3714		0.0152

		B		2.7749		3.0873		2.818		3.4518		3.3912		3.054		2.8782		3.1892		4.8139		5.5128		3.249		0.0086

		C		3.1803		1.7494		2.3667		3.3701		2.4104		3.6726		3.083		3.1158		4.2837		5.434		1.9427		0.0153

		D		3.3651		1.5767		2.0559		1.6219		2.9845		3.0324		1.5507		2.6367		3.5492		3.6711		2.229		0.0214

		E		1.4838		0.8542		0.2951		2.7259		2.1882		0.9274		3.5345		1.9181		1.8009		0.3292		2.191		2.357

		F		1.7338		0.511		0.1742		2.8915		1.6323		1.034		3.178		1.5259		0.7539		0.278		1.4956		1.8592

		G		2.6801		0.6289		0.3193		3.8169		2.4689		0.8043		3.9769		2.8714		2.4563		0.2883		2.0134		2.1875

		H		3.3477		0.9602		0.3482		4.8908		3.7909		0.8368		4.3624		3.8674		2.4368		0.4134		2.7887		2.8819

		A59.9

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.0741		3.626		3.5543		3.2913		4.4881		3.499		4.9029		4.5072		4.57		6.527		3.5426		0.0089

		B		2.7365		3.2263		3.4765		2.7421		3.4778		3.2944		3.5519		3.7967		3.7799		3.924		3.1765		0.0109

		C		2.7742		2.6411		3.4728		2.942		4.2484		4.0036		3.2841		5.1121		3.4495		4.2397		3.7747		0.0115

		D		2.41		2.0964		2.8572		2.5956		3.7227		4.3585		2.4128		4.2891		3.123		3.6436		3.4789		0.0117

		E		2.9719		0.4744		0.0542		3.6147		1.7749		0.3007		2.935		0.9807		0.3797		0.0106		1.2495		1.373

		F		2.276		0.3393		0.0413		2.4385		1.5796		0.1451		2.0876		0.6636		0.3898		0.0148		1.1215		1.5349

		G		2.4487		0.3731		0.1199		3.4939		2.0022		0.2313		3.0424		0.8574		0.4449		0.0071		1.196		1.5404

		H		2.3568		0.4058		0.08		3.663		1.7204		0.2172		3.2077		1.2068		1.1035		0.0058		0.8898		1.0514

				A59.9		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.0741		3.626		3.5543		3.2913		4.4881		3.499		4.9029		4.5072		4.57		6.527		3.5426		2.9719		0.4744		0.0542		3.6147		1.7749		0.3007		2.935		0.9807		0.3797		0.0106		1.2495		1.373

				2.7365		3.2263		3.4765		2.7421		3.4778		3.2944		3.5519		3.7967		3.7799		3.924		3.1765		2.276		0.3393		0.0413		2.4385		1.5796		0.1451		2.0876		0.6636		0.3898		0.0148		1.1215		1.5349

				2.7742		2.6411		3.4728		2.942		4.2484		4.0036		3.2841		5.1121		3.4495		4.2397		3.7747		2.4487		0.3731		0.1199		3.4939		2.0022		0.2313		3.0424		0.8574		0.4449		0.0071		1.196		1.5404

				2.41		2.0964		2.8572		2.5956		3.7227		4.3585		2.4128		4.2891		3.123		3.6436		3.4789		2.3568		0.4058		0.08		3.663		1.7204		0.2172		3.2077		1.2068		1.1035		0.0058		0.8898		1.0514

		average		2.9987		2.89745		3.3402		2.89275		3.98425		3.788875		3.537925		4.426275		3.7306		4.583575		3.493175		2.51335		0.39815		0.07385		3.302525		1.769275		0.223575		2.818175		0.927125		0.579475		0.009575		1.1142		1.374925

		SD		0.7353461634		0.6699064238		0.324185266		0.3012536086		0.4649516283		0.4827395804		1.0317760493		0.5453092234		0.6205421877		1.3182997797		0.2464318618		0.3137359027		0.0576293039		0.0346604962		0.5803903995		0.1757375576		0.0637884721		0.4997981217		0.2275927558		0.3505230794		0.0040301985		0.1585412459		0.2292350377

		%		100		96.623536866		111.3882682496		96.466802281		132.8659085604		126.3505852536		117.9819588488		147.6064628005		124.4072431387		152.85206923		116.4896455131		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.0122		4.0785		3.3918		3.4242		3.6508		3.9074		3.8438		4.6848		5.5438		6.5195		2.3714		1.4838		0.8542		0.2951		2.7259		2.1882		0.9274		3.5345		1.9181		1.8009		0.3292		2.191		2.357

				2.7749		3.0873		2.818		3.4518		3.3912		3.054		2.8782		3.1892		4.8139		5.5128		3.249		1.7338		0.511		0.1742		2.8915		1.6323		1.034		3.178		1.5259		0.7539		0.278		1.4956		1.8592

				3.1803		1.7494		2.3667		3.3701		2.4104		3.6726		3.083		3.1158		4.2837		5.434		1.9427		2.6801		0.6289		0.3193		3.8169		2.4689		0.8043		3.9769		2.8714		2.4563		0.2883		2.0134		2.1875

				3.3651		1.5767		2.0559		1.6219		2.9845		3.0324		1.5507		2.6367		3.5492		3.6711		2.229		3.3477		0.9602		0.3482		4.8908		3.7909		0.8368		4.3624		3.8674		2.4368		0.4134		2.7887		2.8819

		average		3.333125		2.622975		2.6581		2.967		3.109225		3.4166		2.838925		3.406625		4.54765		5.28435		2.448025		2.31135		0.738575		0.2842		3.581275		2.520075		0.900625		3.76295		2.5457		1.861975		0.327225		2.122175		2.3214

		SD		0.5154725623		1.182085077		0.580644039		0.8973751538		0.5405941446		0.4417801263		0.9540112766		0.8866357101		0.8425706479		1.1836040456		0.562955785		0.8618586292		0.2051875301		0.076478363		0.9962982832		0.9157693537		0.1030500323		0.5162269559		1.0467163226		0.7990006983		0.0615583395		0.5333606308		0.426999477

		%		100		78.6941683855		79.747984249		89.0155634727		93.2825801613		102.5044065254		85.1730733171		102.2051378211		136.4380273767		158.5404087755		73.4453403338		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971
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Sheet1

		Intracellular

		RA59A		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0		5		1.00E+02		2500		3.3979400087

		4		3.5		1.00E+01		175		2.2430380487

		8		11		1.00E+05		5500000		6.7403626895

		12		9		1.00E+05		4500000		6.6532125138

		16		8		1.00E+05		4000000		6.6020599913

		24		9		1.00E+05		4500000		6.6532125138

		RA59B		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		34.5		1.00E+01		1725		3.2367890994

		4h		12.5		1.00E+01		625		2.7958800173

		8h		17		1.00E+05		8500000		6.9294189257

		12h		14		1.00E+05		7000000		6.84509804

		16h		9		1.00E+05		4500000		6.6532125138

		24h		9		1.00E+05		4500000		6.6532125138

		RJHMA		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		17.5		1.00E+01		875		2.942008053

		4h		1.5		1.00E+01		75		1.8750612634

		8h		22		1.00E+02		11000		4.0413926852

		12h		20		1.00E+03		100000		5

		16h		34.5		1.00E+03		172500		5.2367890994

		24h		53.5		1.00E+03		267500		5.4273237864

		RJHMB		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		10		1.00E+01		500		2.6989700043

		4h								1.8

		8h		12.5		1.00E+02		6250		3.7958800173

		12h		15		1.00E+03		75000		4.8750612634

		16h		13.5		1.00E+03		67500		4.8293037728

		24h		23		1.00E+03		115000		5.0606978404

		JHMrep-RA59A		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		14		1.00E+01		700		2.84509804

		4h						0		2

		8h		16.5		1.00E+04		825000		5.9164539485

		12h		22.5		1.00E+04		1125000		6.0511525224

		16h		31.5		1.00E+04		1575000		6.1972805581								RA59		RJHM		JHMrep-RA59		A59rep-RJHM

		24h		57		1.00E+04		2850000		6.45484486						0		3.317364554		2.8204890287		2.9432453626		0.2

																4		2.519459033		1.8375306317		2		0.2

		JHMrep-RA59B		# plaques		dilution		PFU/ml		Log(PFU/ml)						8		6.8348908076		3.9186363513		5.9229364371		0.3

		0h		22		1.00E+01		1100		3.0413926852						12		6.7491552769		4.9375306317		6.0783313536		2.8

		4h						0		2						16		6.6276362526		5.0330464361		6.1717042969		4.2

		8h		17		1.00E+04		850000		5.9294189257						24		6.6532125138		5.2440108134		6.439045367		3.6

		12h		25.5		1.00E+04		1275000		6.1055101848

		16h		28		1.00E+04		1400000		6.1461280357								1.0 MOI										log		1.0 MOI												log		0.1 MOI

		24h		53		1.00E+04		2650000		6.4232458739								RA59		0.2 mM		20 mM		40 mM						RA59		0.2		2		20		40						RA59		0.2 mM		20 mM		40 mM												RA59		0.2 mM		2		20		40								RJHM		0.2		2		20		40

																0		1800		3100		2100		3200				0		3.2552725051		3.4913616938		3.33		3.3222192947		3.5051499783				0		2		2.079181246		2.5563025008		2.3979400087										0		3.2552725051		3.4913616938		3.33		3.3222192947		3.5051499783						0		1.123851641		0		0		0		0

																4		510		550		1100		1500				4		2.7075701761		2.7403626895		2.76		3.0413926852		3.1760912591				4		2.1760912591		2.278753601		2.1461280357		2.361727836										4		2.7075701761		2.7403626895		2.76		3.0413926852		3.1760912591						4		0		0		0		0		0

		RA59		1.0 MOI		Log(PFU/ml)				RA59		0.1 MOI		Log(PFU/ml)		6		290000		140000		280		350				6		5.4623979979		5.1461280357		5.016		2.4471580313		2.5440680444				6		4.6434526765		5.3979400087		3.079181246		3.0413926852										6		5.4623979979		5.1461280357		5.016		2.4471580313		2.5440680444						6		0		0		0		0		0

		0		1800		3.2552725051				0		100		2		8		1300000		6200000		72000		10000				8		6.1139433523		6.7923916895		6.25		4.8573324964		4				8		5.8976270913		5.6434526765		2.8512583487		2.079181246										8		6.1139433523		6.7923916895		6.25		4.8573324964		4						8		0		0		0		0		0

		4		510		2.7075701761				4		150		2.1760912591		12		130000000		81000000		1400000		480000				12		8.1139433523		7.9084850189		7.523		6.1461280357		5.6812412374				12		7.4313637642		7.6812412374		5.4471580313		4.5051499783										12		8.1139433523		7.9084850189		7.523		6.1461280357		5.6812412374						12		4.7050079593		4.9309490312		4.5563025008		3.6063813651		1.6020599913

		6		290000		5.4623979979				6		44000		4.6434526765		24		19000000		6300000		55000		53000				24		7.278753601		6.7993405495		6.531		4.7403626895		4.7242758696				24		6.9190780924		6.6720978579		4.4623979979		3.982271233										24		7.278753601		6.7993405495		6.531		4.7403626895		4.7242758696						24		6.2041199827		5.7379873263		5.758154622		4.8959747324		4.4265112614

		8		170000		5.2304489214				8		790000		5.8976270913		48		1500000		1590000		25000		20000				48		6.1760912591		6.2013971243		6.012		4.3979400087		4.3010299957																						48		6.1760912591		6.2013971243		6.012		4.3979400087		4.3010299957						48		6.1846914308		5.9698816437		5.5051499783		4.4871383755		4.1846914308

		12		130000000		8.1139433523				12		27000000		7.4313637642																																																0.32		0.42		0.21		0.23		0.11

		24		19000000		7.278753601				24		8300000		6.9190780924																																																0.35		0.45		0.36		0.45		0.16								0.36		0.42		0.32		0.23		0.2

				0.2 mM								0.2 mM																																																		0.6		0.23		0.36		0.14		0.47								0.35		0.38		0.24		0.27		0.23

		0		2800		3.4471580313				0		120		2.079181246																																																0.36		0.21		0.25		0.21		0.17								0.5		0.25		0.36		0.14		0.37

		4		550		2.7403626895				4		190		2.278753601																																																0.59		0.26		0.37		0.28		0.24								0.36		0.26		0.25		0.23		0.17

		6		140000		5.1461280357				6		250000		5.3979400087																																																0.65		0.39		0.5		0.4		0.28								0.61		0.26		0.4		0.29		0.25

		8				0				8		440000		5.6434526765																																																0.36		0.7		0.52		0.63		0.75								0.63		0.43		0.5		0.45		0.29

		12		81000000		7.9084850189				12		48000000		7.6812412374																																																																0.37		0.7		0.6		0.68		0.7

		24		6300000		6.7993405495				24		4700000		6.6720978579

				20 mM								20 mM

		0		2100		3.3222192947				0		360		2.5563025008

		4		1100		3.0413926852				4		140		2.1461280357

		6		280		2.4471580313				6		1200		3.079181246

		8		72000		4.8573324964				8		710		2.8512583487

		12		1400000		6.1461280357				12		280000		5.4471580313

		24		55000		4.7403626895				24		29000		4.4623979979

				40 mM								40 mM

		0		3200		3.5051499783				0		250		2.3979400087

		4		1500		3.1760912591				4		230		2.361727836

		6		350		2.5440680444				6		1100		3.0413926852

		8		10000		4				8		120		2.079181246

		12		480000		5.6812412374				12		32000		4.5051499783

		24		53000		4.7242758696				24		9600		3.982271233
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Chart1

		0.1		0.1		0.1		0.1		0		0		0		0

		2.5		2.5		2.5		2.5		12		10		10		11

		5		5		5		5		8		11		10		5.5

		10		10		10		10		6.98		5.5		12		1.5

		20		20		20		20		2.8		6.3		5.3		1.2

		40		40		40		40		8.7		6.9		6.3		0.2
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JM309

		L2 CELLS JM309 PLATE 1 NO SPIN																																		L2 CELLS SPIN JM309 PLATE 4

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		JHM-6		8714		4446		1924		1380		919		673				A974-976D		1001		301		272		361		564		401

				8851		4144		1742		2182		1161		859						814		463		259		221		191		313

		MEAN		8782.5		4295		1833		1781		1040		766				MEAN		907.5		382		265.5		291		377.5		357

		SD		96.8736290226		213.5462479183		128.693434176		567.0996385116		171.1198410471		131.5218613007				SD		132.2289680819		114.5512985522		9.1923881554		98.9949493661		263.7508293826		62.2253967444								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		48.9040705949		20.8710503843		20.2789638486		11.8417307145		8.7218901224				%		0		0		0		0		0		0						JHM-6		5180		2791		2294		1702		1406		861				A974-976D		291		760		215		381		460		356

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								7108		4363		2237		2156		1573		1233						909		300		412		382		306		435

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		6144		3577		2265.5		1929		1489.5		1047				MEAN		600		530		313.5		381.5		383		395.5

		HR1		7714		6665		1346		2516		568		221				NC		190		166		184		227		214		175						SD		1363.3018741277		1111.5718600253		40.3050865276		321.0264786587		263.0437226014		118.0868324582				SD		436.9919907733		325.2691193458		139.3000358937		0.7071067812		108.8944443027		55.8614357137

				10800		7249		4276		2773		778		274						177		239		191		235		251		285						%		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625				%		0		0		0		0		0		0

		MEAN		9257		6957		2811		2644.5		673		247.5				MEAN		183.5		202.5		187.5		231		232.5		230						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		2182.1315267417		412.9503602129		2071.8228688766		181.7264427649		148.4924240492		37.4766594029				SD		9.1923881554		51.6187950266		4.9497474683		5.6568542495		26.1629509039		77.7817459305								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		75.1539375608		30.3662093551		28.5675704872		7.2701739224		2.6736523712				%		0		0		0		0		0		0						HR1		16401		6674		2598		1104		464		700				NC		252		183		256		253		246		215

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								16895		6820		2779		1934		533		425						237		312		237		336		255		259

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		16648		6747		2688.5		1519		498.5		562.5				MEAN		244.5		247.5		246.5		294.5		250.5		237

		L1114R		1546		622		405		349		281		335				A59 # 9		5236		4515		3341		2541		1133		277						SD		349.3107499062		103.2375900532		127.9863273948		586.8986283848		48.7903679019		194.4543648263				SD		10.6066017178		91.2167747731		13.4350288425		58.6898628385		6.3639610307		31.1126983722

				1287		490		389		474		391		234						5090		4488		2848		2527		573		586						%		0		0		0		0		0		0				%		0		0		0		0		0		0

		MEAN		1416.5		556		397		411.5		336		284.5				MEAN		5163		4501.5		3094.5		2534		853		431.5						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		183.1406563273		93.3380951166		11.313708499		88.3883476483		77.7817459305		71.4177848998				SD		103.2375900532		19.091883092		348.603643125		9.8994949366		395.9797974645		218.4959953866								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		0		0		0		0		0		0				%		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635						L1114R		2253		878		801		1010		435		742				A59 # 9		8371		5058		4162		1320		769		384

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								3028		626		549		928		447		806						7601		5997		3694		891		857		518

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		2640.5		752		675		969		441		774				MEAN		7986		5527.5		3928		1105.5		813		451

		OBLV-60		7636		5368		2654		1130		395		338				VSV-G 02-05		48239		41409		16065		2496		180		200						SD		548.0077554196		178.190908859		178.190908859		57.9827560573		8.4852813742		45.2548339959				SD		544.4722215136		663.9732675342		330.9259735953		303.348809129		62.2253967444		94.752308679

				8272		6520		3258		1860		451		308						49490		45888		13180		3822		460		472						%		0		0		0		0		0		0				%		100		69.2148760331		49.1860756324		13.8429752066		10.1803155522		5.6473829201

		MEAN		7954		5944		2956		1495		423		323				MEAN		48864.5		43648.5		14622.5		3159		320		336						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		449.7199128346		814.5870119269		427.0924958367		516.1879502662		39.5979797464		21.2132034356				SD		884.5905832644		3167.1312729345		2040.0030637232		937.6235918534		197.9898987322		192.3330444827								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		74.7296957506		37.1636912245		18.7955745537		5.318078954		4.0608498868				%		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538						OBLV-60		6271		2017		1215		708		530		602				VSV-G 02-05		125000		57166		28365		5360		523		350

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								3934		7555		2100		740		376		473						88041		76472		23036		4258		1037		788

																																				MEAN		5102.5		4786		1657.5		724		453		537.5				MEAN		106520.5		66819		25700.5		4809		780		569

				L2 NO SPIN														L2 SPIN																		SD		1652.508547633		3915.9573542111		625.7895013501		22.627416998		108.8944443027		91.2167747731				SD		26133.9595258736		13651.4035175875		3768.1720369431		779.2316728676		363.4528855299		309.7127701597

						0.1		2.5		5		10		20		40				0.1		2.5		5		10		20		40						%		0		0		0		0		0		0				%		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

				JHM-6		100		48.9040705949		20.8710503843		20.2789638486		11.8417307145		8.7218901224		JHM-6		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

				A59 # 9		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635		A59 # 9		100		69.2148760331		49.1860756324		13.8429752066		10.1803155522		5.6473829201

				VSV-G 02-05		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538		VSV-G 02-05		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

																																				L2

																																						0.1		2.5		5		10		20		40

																																				MLV-A		100		99.145		99.1257		96.852		90.325		82.651

																																				JHM		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625

																																				A59		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635

																																				VSV-G		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

																																						0		10		10		12		5.3		6.3

																																						0		12		8		6.98		2.8		8.7

																																						0		10		11		5.5		6.3		6.9
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																		L2 NO SPIN

																				0.1		2.5		5		10		20		40
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																		A59 # 9		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635

																		VSV-G 02-05		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538





JM309

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



JHM-6

A59 # 9

VSV-G 02-05

NH4Cl mM

% Infection

L2 NO SPIN

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



JM293

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



JHM-6

A59 # 9

VSV-G 02-05

NH4Cl mM

% Infection

L2 SPIN

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		0		0		0		0		0		0

		0		0		0		0		12		10		10		11

		0		0		0		0		8		11		10		5.5

		0		0		0		0		6.98		5.5		12		1.5

		0		0		0		0		2.8		6.3		5.3		1.2

		0		0		0		0		8.7		6.9		6.3		0.2



MLV-A

JHM

A59

VSV-G

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.1		0.1		0.1		0.1		0		0		0		0

		2.5		2.5		2.5		2.5		7.6		11.0935432158		10		10.5

		5		5		5		5		12		16.6975011047		13		12.5

		10		10		10		10		7.4		13.2647072764		11		10.3

		20		20		20		20		6.748		3.0272000737		6.4		3.1

		40		40		40		40		6.89		0.4994458582		0.4		0.78



HIV-1

JHM

A59

VSV-G

100

100

100

100

108

70.2980073778

88.7958603292

65.9730278831

102

58.4834603205

73.044867057

62.8737286002

99.654

17.6833515682

63.7926716652

24.8092875697

98.7914

18.1838270029

41.5846497729

3.9980314525

96.2475

2.4883377089

17.7338406197

0.4715295625



				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		JHM-6		39181		29653		43440		11085		2279		88				A974-976D		5049		8435		7308		2505		586		56

				29430		9315		9311		7834		1603		273						2756		2452		4471		2690		649		52

		MEAN		34305.5		19484		26375.5		9459.5		1941		180.5				MEAN		3902.5		5443.5		5889.5		2597.5		617.5		54

		SD		6894.99822335		14381.137715772		24132.8473351157		2298.8041456375		478.0041840821		130.8147545195				SD		1621.3958492608		4230.6198718391		2006.0619382262		130.8147545195		44.5477272148		2.8284271247

		%		100		56.7955575637		76.8841730918		27.5742956669		5.6579848712		0.5261546982				%		100		139.4875080077		150.9160794363		66.5598975016		15.8231902627		1.3837283792

		SD%		20.0988127949		41.9207932133		70.3468753848		6.7009784018		1.3933747769		0.3813229789				SD%		4.7263437328		12.3321912575		5.8476394112		0.3813229789		0.1298559333		0.0082448212

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		HR1		60734		36947		14651		2703		1631		359				A59#1		2250		241		313		394		182		279

				61614		19204		18419		4111		2393		379						262		168		1359		1950		158		58

		MEAN		61174		28075.5		16535		3407		2012		369				MEAN		1256		204.5		836		1172		170		168.5

		SD		622.2539674442		12546.1956185929		2664.3783515109		995.6063479107		538.8153672641		14.1421356237				SD		1405.7282809989		51.6187950266		739.6336931211		1100.2581515263		16.9705627485		156.2705986422

		%		100		45.8944976624		27.0294569588		5.5693595318		3.288978978		0.6031974368				%		100		16.2818471338		66.5605095541		93.3121019108		13.5350318471		13.4156050955

		SD%		1.017186987		20.5090326259		4.3554097354		1.6274991792		0.8807914592		0.0231178861				SD%		2.2979178752		0.0843802842		1.2090654414		1.7985715362		0.0277414633		0.2554526411

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		L1114R		1137		1150		791		153		234		95				A59 # 9		8878		13857		11691		5425		5284		464

				3033		1373		691		670		571		111						18683		12778		11695		14742		7405		863

		MEAN		2085		1261.5		741		411.5		402.5		103				MEAN		13780.5		13317.5		11693		10083.5		6344.5		663.5

		SD		1340.6744571297		157.6848122046		70.7106781187		365.5742058734		238.2949852599		11.313708499				SD		6933.1819895341		762.9682169003		2.8284271247		6588.1138803151		1499.7734828967		282.1356056934

		%		100		3.6772529186		2.160003498		1.1995161126		1.1732812523		0.3002434012				%		100		96.6401799644		84.851783317		73.1722361308		46.0396937702		4.8147745002

		SD%		64.3009331957		7.5628207292		3.3913994302		17.5335350539		11.4290160796		0.5426239088				SD%		332.5267141263		36.5931998513		0.1356559772		315.9766849072		71.9315819135		13.5316837263

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		OBLV-60		785		183		316		550		72		160				VSV-G		51973		34754		50877		21855		2379		97

				886		2951		225		102		693		193						101472		104562		103443		30797		1581		94

		MEAN		835.5		1567		270.5		326		382.5		176.5				MEAN		76722.5		69658		77160		26326		1980		95.5

		SD		71.4177848998		1957.2715703244		64.346717088		316.7838379716		439.1133111168		23.3345237792				SD		35001.0785619529		49361.7101810705		37169.7750598521		6322.9488373701		564.2712113869		2.1213203436

		%		100		187.552363854		32.3758228606		39.0185517654		45.7809694794		21.1250748055				%		100		90.7921405064		100.5702368927		34.3132718564		2.5807292515		0.1244745674

		SD%		8.547909623		234.2635033303		7.7015819375		37.9154803078		52.5569492659		2.792881362				SD%		4189.2374101679		5908.0443065315		4448.8061112929		756.786216322		67.5369492982		0.2538983056

				CM5 SUMMARY

						0		2.5		5		10		20		40		60

				JHM-6		100		76.8841730918		56.7955575637		27.5742956669		5.6579848712		0.5261546982

				JHM-6		100		63.7118416639		60.1713630773		7.7924074695		14.7028402102		0.307503075

				JHM-6										23.1613599451		2.9196960944		0.6055221879

				JHM-6										35.6011840689		6.5721205597		1.2432723358

				JHM-6										11.7957659191		2.1162141169		0.291692145

				AVERAGE		100		70.2980073778		58.4834603205		17.6833515682		18.1838270029		2.4883377089		0.7134955563

				SD		0		9.3142448767		2.3870549706		13.987907289		4.3400666004		1.1243417974		0.2219113515

				A59 # 9		100		96.6401799644		84.851783317		73.1722361308		46.0396937702		4.8147745002						VSV-G		100		90.7921405064		100.5702368927		34.3132718564		2.5807292515		0.1244745674

														24.4612525674		21.6835653506		2.7369347635				VSV-G		100		62.360113885		65.0301180569		24.4018473384		1.0041792006		0.0812419033

														53.6553281956		24.7630436708		2.8213304987				VSV-G		100		69.5859418811		60.7173391434		25.2167278009		8.0288112377		0.4968881289

														56.3864504982		23.376555383		4.3062075705

														25.0036937755		10.7035059206		1.276990945

														56.8048020316		18.9426295741		1.0446727462

				AVERAGE		100		96.6401799644		84.851783317		73.1722361308		43.7252034731		17.3806790665		2.4372273048

				VSV-G		100								2.5807292515		0.1244745674

				VSV-G		100		62.360113885		65.0301180569		24.4018473384		1.0041792006		0.0812419033

				VSV-G		100		69.5859418811		60.7173391434		25.2167278009		8.0288112377		0.4968881289

														10.5074484187		0.4620409464		0.4381422767

														0.446566061		0.3387742532		0.3310748383

														1.4204545455		1.3257575758		1.2941919192

				AVERAGE		100		65.9730278831		62.8737286002		24.8092875697		3.9980314525		0.4715295625		0.6878030114

						0.1		2.5		5		10		20		40		60

				JHM		100		70.2980073778		58.4834603205		17.6833515682		18.1838270029		2.4883377089		0.7134955563

				A59		100		96.6401799644		84.851783317		73.1722361308		43.7252034731		17.3806790665		2.4372273048

				VSV		100		65.9730278831		62.8737286002		24.8092875697		3.9980314525		0.4715295625		0.6878030114
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JM309

		L2 CELLS JM309 PLATE 1 NO SPIN																																		L2 CELLS SPIN JM309 PLATE 4

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		JHM-6		8714		4446		1924		1380		919		673				A974-976D		1001		301		272		361		564		401

				8851		4144		1742		2182		1161		859						814		463		259		221		191		313

		MEAN		8782.5		4295		1833		1781		1040		766				MEAN		907.5		382		265.5		291		377.5		357

		SD		96.8736290226		213.5462479183		128.693434176		567.0996385116		171.1198410471		131.5218613007				SD		132.2289680819		114.5512985522		9.1923881554		98.9949493661		263.7508293826		62.2253967444								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		48.9040705949		20.8710503843		20.2789638486		11.8417307145		8.7218901224				%		0		0		0		0		0		0						JHM-6		5180		2791		2294		1702		1406		861				A974-976D		291		760		215		381		460		356

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								7108		4363		2237		2156		1573		1233						909		300		412		382		306		435

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		6144		3577		2265.5		1929		1489.5		1047				MEAN		600		530		313.5		381.5		383		395.5

		HR1		7714		6665		1346		2516		568		221				NC		190		166		184		227		214		175						SD		1363.3018741277		1111.5718600253		40.3050865276		321.0264786587		263.0437226014		118.0868324582				SD		436.9919907733		325.2691193458		139.3000358937		0.7071067812		108.8944443027		55.8614357137

				10800		7249		4276		2773		778		274						177		239		191		235		251		285						%		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625				%		0		0		0		0		0		0

		MEAN		9257		6957		2811		2644.5		673		247.5				MEAN		183.5		202.5		187.5		231		232.5		230						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		2182.1315267417		412.9503602129		2071.8228688766		181.7264427649		148.4924240492		37.4766594029				SD		9.1923881554		51.6187950266		4.9497474683		5.6568542495		26.1629509039		77.7817459305								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		75.1539375608		30.3662093551		28.5675704872		7.2701739224		2.6736523712				%		0		0		0		0		0		0						HR1		16401		6674		2598		1104		464		700				NC		252		183		256		253		246		215

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								16895		6820		2779		1934		533		425						237		312		237		336		255		259

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		16648		6747		2688.5		1519		498.5		562.5				MEAN		244.5		247.5		246.5		294.5		250.5		237

		L1114R		1546		622		405		349		281		335				A59 # 9		5236		4515		3341		2541		1133		277						SD		349.3107499062		103.2375900532		127.9863273948		586.8986283848		48.7903679019		194.4543648263				SD		10.6066017178		91.2167747731		13.4350288425		58.6898628385		6.3639610307		31.1126983722

				1287		490		389		474		391		234						5090		4488		2848		2527		573		586						%		0		0		0		0		0		0				%		0		0		0		0		0		0

		MEAN		1416.5		556		397		411.5		336		284.5				MEAN		5163		4501.5		3094.5		2534		853		431.5						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		183.1406563273		93.3380951166		11.313708499		88.3883476483		77.7817459305		71.4177848998				SD		103.2375900532		19.091883092		348.603643125		9.8994949366		395.9797974645		218.4959953866								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		0		0		0		0		0		0				%		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635						L1114R		2253		878		801		1010		435		742				A59 # 9		8371		5058		4162		1320		769		384

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								3028		626		549		928		447		806						7601		5997		3694		891		857		518

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM						MEAN		2640.5		752		675		969		441		774				MEAN		7986		5527.5		3928		1105.5		813		451

		OBLV-60		7636		5368		2654		1130		395		338				VSV-G 02-05		48239		41409		16065		2496		180		200						SD		548.0077554196		178.190908859		178.190908859		57.9827560573		8.4852813742		45.2548339959				SD		544.4722215136		663.9732675342		330.9259735953		303.348809129		62.2253967444		94.752308679

				8272		6520		3258		1860		451		308						49490		45888		13180		3822		460		472						%		0		0		0		0		0		0				%		100		69.2148760331		49.1860756324		13.8429752066		10.1803155522		5.6473829201

		MEAN		7954		5944		2956		1495		423		323				MEAN		48864.5		43648.5		14622.5		3159		320		336						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

		SD		449.7199128346		814.5870119269		427.0924958367		516.1879502662		39.5979797464		21.2132034356				SD		884.5905832644		3167.1312729345		2040.0030637232		937.6235918534		197.9898987322		192.3330444827								0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		%		100		74.7296957506		37.1636912245		18.7955745537		5.318078954		4.0608498868				%		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538						OBLV-60		6271		2017		1215		708		530		602				VSV-G 02-05		125000		57166		28365		5360		523		350

		SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0								3934		7555		2100		740		376		473						88041		76472		23036		4258		1037		788

																																				MEAN		5102.5		4786		1657.5		724		453		537.5				MEAN		106520.5		66819		25700.5		4809		780		569

				L2 NO SPIN														L2 SPIN																		SD		1652.508547633		3915.9573542111		625.7895013501		22.627416998		108.8944443027		91.2167747731				SD		26133.9595258736		13651.4035175875		3768.1720369431		779.2316728676		363.4528855299		309.7127701597

						0.1		2.5		5		10		20		40				0.1		2.5		5		10		20		40						%		0		0		0		0		0		0				%		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

				JHM-6		100		48.9040705949		20.8710503843		20.2789638486		11.8417307145		8.7218901224		JHM-6		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625						SD%		0		0		0		0		0		0				SD%		0		0		0		0		0		0

				A59 # 9		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635		A59 # 9		100		69.2148760331		49.1860756324		13.8429752066		10.1803155522		5.6473829201

				VSV-G 02-05		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538		VSV-G 02-05		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

																																				L2

																																						0.1		2.5		5		10		20		40

																																				MLV-A		100		99.145		99.1257		96.852		90.325		82.651

																																				JHM		100		58.2194010417		36.8733723958		31.396484375		24.2431640625		17.041015625

																																				A59		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635

																																				VSV-G		100		62.7287705184		24.1272806643		4.5146239456		0.732253416		0.5341694791

																																						0		10		10		12		5.3		6.3

																																						0		12		8		6.98		2.8		8.7

																																						0		10		11		5.5		6.3		6.9

																																						0		11		5.5		1.5		1.2		0.2

																		L2 NO SPIN

																				0.1		2.5		5		10		20		40

																		JHM-6		100		48.9040705949		20.8710503843		20.2789638486		11.8417307145		8.7218901224

																		A59 # 9		100		87.1876815805		59.9360836723		49.0799922526		16.5214022855		8.3575440635

																		VSV-G 02-05		100		89.3255840129		29.9245873794		6.4648159707		0.6548721464		0.6876157538
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		0.1		0.1		0.1		0.1		0		0		0		0

		2.5		2.5		2.5		2.5		7.6		11.0935432158		10		10.5

		5		5		5		5		12		16.6975011047		13		12.5

		10		10		10		10		7.4		13.2647072764		11		10.3

		20		20		20		20		6.748		3.0272000737		6.4		3.1

		40		40		40		40		6.89		0.4994458582		0.4		0.78
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				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		JHM-6		39181		29653		43440		11085		2279		88				A974-976D		5049		8435		7308		2505		586		56

				29430		9315		9311		7834		1603		273						2756		2452		4471		2690		649		52

		MEAN		34305.5		19484		26375.5		9459.5		1941		180.5				MEAN		3902.5		5443.5		5889.5		2597.5		617.5		54

		SD		6894.99822335		14381.137715772		24132.8473351157		2298.8041456375		478.0041840821		130.8147545195				SD		1621.3958492608		4230.6198718391		2006.0619382262		130.8147545195		44.5477272148		2.8284271247

		%		100		56.7955575637		76.8841730918		27.5742956669		5.6579848712		0.5261546982				%		100		139.4875080077		150.9160794363		66.5598975016		15.8231902627		1.3837283792

		SD%		20.0988127949		41.9207932133		70.3468753848		6.7009784018		1.3933747769		0.3813229789				SD%		4.7263437328		12.3321912575		5.8476394112		0.3813229789		0.1298559333		0.0082448212

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		HR1		60734		36947		14651		2703		1631		359				A59#1		2250		241		313		394		182		279

				61614		19204		18419		4111		2393		379						262		168		1359		1950		158		58

		MEAN		61174		28075.5		16535		3407		2012		369				MEAN		1256		204.5		836		1172		170		168.5

		SD		622.2539674442		12546.1956185929		2664.3783515109		995.6063479107		538.8153672641		14.1421356237				SD		1405.7282809989		51.6187950266		739.6336931211		1100.2581515263		16.9705627485		156.2705986422

		%		100		45.8944976624		27.0294569588		5.5693595318		3.288978978		0.6031974368				%		100		16.2818471338		66.5605095541		93.3121019108		13.5350318471		13.4156050955

		SD%		1.017186987		20.5090326259		4.3554097354		1.6274991792		0.8807914592		0.0231178861				SD%		2.2979178752		0.0843802842		1.2090654414		1.7985715362		0.0277414633		0.2554526411

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		L1114R		1137		1150		791		153		234		95				A59 # 9		8878		13857		11691		5425		5284		464

				3033		1373		691		670		571		111						18683		12778		11695		14742		7405		863

		MEAN		2085		1261.5		741		411.5		402.5		103				MEAN		13780.5		13317.5		11693		10083.5		6344.5		663.5

		SD		1340.6744571297		157.6848122046		70.7106781187		365.5742058734		238.2949852599		11.313708499				SD		6933.1819895341		762.9682169003		2.8284271247		6588.1138803151		1499.7734828967		282.1356056934

		%		100		3.6772529186		2.160003498		1.1995161126		1.1732812523		0.3002434012				%		100		96.6401799644		84.851783317		73.1722361308		46.0396937702		4.8147745002

		SD%		64.3009331957		7.5628207292		3.3913994302		17.5335350539		11.4290160796		0.5426239088				SD%		332.5267141263		36.5931998513		0.1356559772		315.9766849072		71.9315819135		13.5316837263

				0		2.5		5		10		20		40 mM						0		2.5		5		10		20		40 mM

		OBLV-60		785		183		316		550		72		160				VSV-G		51973		34754		50877		21855		2379		97

				886		2951		225		102		693		193						101472		104562		103443		30797		1581		94

		MEAN		835.5		1567		270.5		326		382.5		176.5				MEAN		76722.5		69658		77160		26326		1980		95.5

		SD		71.4177848998		1957.2715703244		64.346717088		316.7838379716		439.1133111168		23.3345237792				SD		35001.0785619529		49361.7101810705		37169.7750598521		6322.9488373701		564.2712113869		2.1213203436

		%		100		187.552363854		32.3758228606		39.0185517654		45.7809694794		21.1250748055				%		100		90.7921405064		100.5702368927		34.3132718564		2.5807292515		0.1244745674

		SD%		8.547909623		234.2635033303		7.7015819375		37.9154803078		52.5569492659		2.792881362				SD%		4189.2374101679		5908.0443065315		4448.8061112929		756.786216322		67.5369492982		0.2538983056

				CM5 SUMMARY

						0		2.5		5		10		20		40		60

				JHM-6		100		76.8841730918		56.7955575637		27.5742956669		5.6579848712		0.5261546982

				JHM-6		100		63.7118416639		60.1713630773		7.7924074695		14.7028402102		0.307503075

				JHM-6										23.1613599451		2.9196960944		0.6055221879

				JHM-6										35.6011840689		6.5721205597		1.2432723358

				JHM-6										11.7957659191		2.1162141169		0.291692145

				AVERAGE		100		70.2980073778		58.4834603205		17.6833515682		18.1838270029		2.4883377089		0.7134955563

				SD		0		9.3142448767		2.3870549706		13.987907289		4.3400666004		1.1243417974		0.2219113515

				A59 # 9		100		96.6401799644		84.851783317		73.1722361308		46.0396937702		4.8147745002						VSV-G		100		90.7921405064		100.5702368927		34.3132718564		2.5807292515		0.1244745674

														24.4612525674		21.6835653506		2.7369347635				VSV-G		100		62.360113885		65.0301180569		24.4018473384		1.0041792006		0.0812419033

														53.6553281956		24.7630436708		2.8213304987				VSV-G		100		69.5859418811		60.7173391434		25.2167278009		8.0288112377		0.4968881289

														56.3864504982		23.376555383		4.3062075705

														25.0036937755		10.7035059206		1.276990945

														56.8048020316		18.9426295741		1.0446727462

				AVERAGE		100		96.6401799644		84.851783317		73.1722361308		43.7252034731		17.3806790665		2.4372273048

				VSV-G		100								2.5807292515		0.1244745674

				VSV-G		100		62.360113885		65.0301180569		24.4018473384		1.0041792006		0.0812419033

				VSV-G		100		69.5859418811		60.7173391434		25.2167278009		8.0288112377		0.4968881289

														10.5074484187		0.4620409464		0.4381422767

														0.446566061		0.3387742532		0.3310748383

														1.4204545455		1.3257575758		1.2941919192

				AVERAGE		100		65.9730278831		62.8737286002		24.8092875697		3.9980314525		0.4715295625		0.6878030114

						0.1		2.5		5		10		20		40		60

				JHM		100		70.2980073778		58.4834603205		17.6833515682		18.1838270029		2.4883377089		0.7134955563

				A59		100		96.6401799644		84.851783317		73.1722361308		43.7252034731		17.3806790665		2.4372273048

				VSV		100		65.9730278831		62.8737286002		24.8092875697		3.9980314525		0.4715295625		0.6878030114
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Sheet1

		Intracellular

		RA59A		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0		5		1.00E+02		2500		3.3979400087

		4		3.5		1.00E+01		175		2.2430380487

		8		11		1.00E+05		5500000		6.7403626895

		12		9		1.00E+05		4500000		6.6532125138

		16		8		1.00E+05		4000000		6.6020599913

		24		9		1.00E+05		4500000		6.6532125138

		RA59B		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		34.5		1.00E+01		1725		3.2367890994

		4h		12.5		1.00E+01		625		2.7958800173

		8h		17		1.00E+05		8500000		6.9294189257

		12h		14		1.00E+05		7000000		6.84509804

		16h		9		1.00E+05		4500000		6.6532125138

		24h		9		1.00E+05		4500000		6.6532125138

		RJHMA		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		17.5		1.00E+01		875		2.942008053

		4h		1.5		1.00E+01		75		1.8750612634

		8h		22		1.00E+02		11000		4.0413926852

		12h		20		1.00E+03		100000		5

		16h		34.5		1.00E+03		172500		5.2367890994

		24h		53.5		1.00E+03		267500		5.4273237864

		RJHMB		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		10		1.00E+01		500		2.6989700043

		4h								1.8

		8h		12.5		1.00E+02		6250		3.7958800173

		12h		15		1.00E+03		75000		4.8750612634

		16h		13.5		1.00E+03		67500		4.8293037728

		24h		23		1.00E+03		115000		5.0606978404

		JHMrep-RA59A		# plaques		dilution		PFU/ml		Log(PFU/ml)

		0h		14		1.00E+01		700		2.84509804

		4h						0		2

		8h		16.5		1.00E+04		825000		5.9164539485

		12h		22.5		1.00E+04		1125000		6.0511525224

		16h		31.5		1.00E+04		1575000		6.1972805581								RA59		RJHM		JHMrep-RA59		A59rep-RJHM

		24h		57		1.00E+04		2850000		6.45484486						0		3.317364554		2.8204890287		2.9432453626		0.2

																4		2.519459033		1.8375306317		2		0.2

		JHMrep-RA59B		# plaques		dilution		PFU/ml		Log(PFU/ml)						8		6.8348908076		3.9186363513		5.9229364371		0.3

		0h		22		1.00E+01		1100		3.0413926852						12		6.7491552769		4.9375306317		6.0783313536		2.8

		4h						0		2						16		6.6276362526		5.0330464361		6.1717042969		4.2

		8h		17		1.00E+04		850000		5.9294189257						24		6.6532125138		5.2440108134		6.439045367		3.6

		12h		25.5		1.00E+04		1275000		6.1055101848

		16h		28		1.00E+04		1400000		6.1461280357								1.0 MOI										log		1.0 MOI												log		0.1 MOI

		24h		53		1.00E+04		2650000		6.4232458739								RA59		0.2 mM		20 mM		40 mM						RA59		0.2		2		20		40						RA59		0.2 mM		20 mM		40 mM												RA59		0.2 mM		2		20		40								RJHM		0.2		2		20		40

																0		1800		3100		2100		3200				0		3.2552725051		3.4913616938		3.33		3.3222192947		3.5051499783				0		2		2.079181246		2.5563025008		2.3979400087										0		3.2552725051		3.4913616938		3.33		3.3222192947		3.5051499783						0		1.123851641		0		0		0		0

																4		510		550		1100		1500				4		2.7075701761		2.7403626895		2.76		3.0413926852		3.1760912591				4		2.1760912591		2.278753601		2.1461280357		2.361727836										4		2.7075701761		2.7403626895		2.76		3.0413926852		3.1760912591						4		0		0		0		0		0

		RA59		1.0 MOI		Log(PFU/ml)				RA59		0.1 MOI		Log(PFU/ml)		6		290000		140000		280		350				6		5.4623979979		5.1461280357		5.016		2.4471580313		2.5440680444				6		4.6434526765		5.3979400087		3.079181246		3.0413926852										6		5.4623979979		5.1461280357		5.016		2.4471580313		2.5440680444						6		0		0		0		0		0

		0		1800		3.2552725051				0		100		2		8		1300000		6200000		72000		10000				8		6.1139433523		6.7923916895		6.25		4.8573324964		4				8		5.8976270913		5.6434526765		2.8512583487		2.079181246										8		6.1139433523		6.7923916895		6.25		4.8573324964		4						8		0		0		0		0		0

		4		510		2.7075701761				4		150		2.1760912591		12		130000000		81000000		1400000		480000				12		8.1139433523		7.9084850189		7.523		6.1461280357		5.6812412374				12		7.4313637642		7.6812412374		5.4471580313		4.5051499783										12		8.1139433523		7.9084850189		7.523		6.1461280357		5.6812412374						12		4.7050079593		4.9309490312		4.5563025008		3.6063813651		1.6020599913

		6		290000		5.4623979979				6		44000		4.6434526765		24		19000000		6300000		55000		53000				24		7.278753601		6.7993405495		6.531		4.7403626895		4.7242758696				24		6.9190780924		6.6720978579		4.4623979979		3.982271233										24		7.278753601		6.7993405495		6.531		4.7403626895		4.7242758696						24		6.2041199827		5.7379873263		5.758154622		4.8959747324		4.4265112614

		8		170000		5.2304489214				8		790000		5.8976270913		48		1500000		1590000		25000		20000				48		6.1760912591		6.2013971243		6.012		4.3979400087		4.3010299957																						48		6.1760912591		6.2013971243		6.012		4.3979400087		4.3010299957						48		6.1846914308		5.9698816437		5.5051499783		4.4871383755		4.1846914308

		12		130000000		8.1139433523				12		27000000		7.4313637642																																																0.32		0.42		0.21		0.23		0.11

		24		19000000		7.278753601				24		8300000		6.9190780924																																																0.35		0.45		0.36		0.45		0.16								0.36		0.42		0.32		0.23		0.2

				0.2 mM								0.2 mM																																																		0.6		0.23		0.36		0.14		0.47								0.35		0.38		0.24		0.27		0.23

		0		2800		3.4471580313				0		120		2.079181246																																																0.36		0.21		0.25		0.21		0.17								0.5		0.25		0.36		0.14		0.37

		4		550		2.7403626895				4		190		2.278753601																																																0.59		0.26		0.37		0.28		0.24								0.36		0.26		0.25		0.23		0.17

		6		140000		5.1461280357				6		250000		5.3979400087																																																0.65		0.39		0.5		0.4		0.28								0.61		0.26		0.4		0.29		0.25

		8				0				8		440000		5.6434526765																																																0.36		0.7		0.52		0.63		0.75								0.63		0.43		0.5		0.45		0.29

		12		81000000		7.9084850189				12		48000000		7.6812412374																																																																0.37		0.7		0.6		0.68		0.7

		24		6300000		6.7993405495				24		4700000		6.6720978579

				20 mM								20 mM

		0		2100		3.3222192947				0		360		2.5563025008

		4		1100		3.0413926852				4		140		2.1461280357

		6		280		2.4471580313				6		1200		3.079181246

		8		72000		4.8573324964				8		710		2.8512583487

		12		1400000		6.1461280357				12		280000		5.4471580313

		24		55000		4.7403626895				24		29000		4.4623979979

				40 mM								40 mM

		0		3200		3.5051499783				0		250		2.3979400087

		4		1500		3.1760912591				4		230		2.361727836

		6		350		2.5440680444				6		1100		3.0413926852

		8		10000		4				8		120		2.079181246

		12		480000		5.6812412374				12		32000		4.5051499783

		24		53000		4.7242758696				24		9600		3.982271233
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5-12-06

		Plate B, VSVG

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.3119		3.4299		5.2577		1.8867		2.6182		4.0605		1.7909		3.4577		2.4271		4.9029		3.4166		0.0197

		B		3.8171		2.2587		4.3977		2.3313		2.3622		4.6907		1.7428		3.8192		2.3094		3.9995		4.2394		0.03

		C		3.2216		3.6043		4.4564		1.9531		2.8472		3.0994		1.7263		1.828		2.5506		1.7777		2.9059		0.0123

		D		3.4279		3.5635		5.5495		2.3602		2.7027		4.3327		2.1529		3.6361		2.3805		3.38		1.9081		0.0361

		E		2.7923		0.4984		1.4306		7.2737		7.8809		2.2619		13.2721		7.7367		1.8353		2.0046		2.5183		0.0372

		F		2.0367		0.1081		1.1363		5.7413		3.6817		1.9232		5.1462		10.9683		1.7209		2.7516		3.3101		0.0603

		G		2.0963		0.5885		1.2719		6.6376		7.8978		2.5005		13.0656		9.5322		2.6614		3.3337		3.9526		0.0251

		H		2.5272		0.5249		1.5737		7.9528		9.0234		2.6551		14.3997		9.1595		2.7954		3.6659		3.8739		0.015

		A59-9

				1		2		3		4		5		6		7		8		9		10		11		12

		A		1.3271		1.056		1.2064		0.8133		1.7074		2.3118		0.4057		1.3569		2.1335		1.1447		1.1462		0.0083

		B		1.1406		0.9249		0.9763		0.8091		1.9329		2.1295		0.6052		1.3188		1.567		1.6077		1.1534		0.0105

		C		1.3204		1.1517		1.3536		1.0707		1.321		2.3297		0.5242		1.8056		0.342		1.9876		1.1791		0.0107

		D		1.2319		1.0898		0.9243		0.8657		1.3473		2.2389		0.7494		1.6322		1.9949		0.2666		1.471		0.0094

		E		0.8418		0.0935		0.0379		1.5474		0.3498		0.02		2.1435		2.0624		0.2847		0.4308		0.7304		0.0125

		F		1.0454		0.1257		0.0119		1.478		0.2723		0.0222		2.219		2.5543		0.163		0.4847		0.845		0.0099

		G		1.2007		0.2471		0.0331		1.5113		0.3153		0.0586		1.9908		1.3691		0.1081		0.9433		0.7608		0.0129

		H		0.9017		0.1341		0.0325		1.6811		0.2743		0.0603		0.0055		2.2341		0.3072		1.1317		0.4726		0.0087

				A59.9		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				1.3271		1.056		1.2064		0.8133		1.7074		2.3118		0.4057		1.3569		2.1335		1.1447		1.1462		0.8418		0.0935		0.0379		1.5474		0.3498		0.02		2.1435		2.0624		0.2847		0.4308		0.7304		0.0125

				1.1406		0.9249		0.9763		0.8091		1.9329		2.1295		0.6052		1.3188		1.567		1.6077		1.1534		1.0454		0.1257		0.0119		1.478		0.2723		0.0222		2.219		2.5543		0.163		0.4847		0.845		0.0099

				1.3204		1.1517		1.3536		1.0707		1.321		2.3297		0.5242		1.8056		0.342		1.9876		1.1791		1.2007		0.2471		0.0331		1.5113		0.3153		0.0586		1.9908		1.3691		0.1081		0.9433		0.7608		0.0129

				1.2319		1.0898		0.9243		0.8657		1.3473		2.2389		0.7494		1.6322		1.9949		0.2666		1.471		0.9017		0.1341		0.0325		1.6811		0.2743		0.0603		0.0055		2.2341		0.3072		1.1317		0.4726		0.0087

		average		1.255		1.0556		1.11515		0.8897		1.57715		2.252475		0.571125		1.528375		1.50935		1.25165		1.237425		0.9974		0.1501		0.02885		1.55445		0.302925		0.040275		1.5897		2.054975		0.21575		0.747625		0.7022		0.011

		SD		0.0877430719		0.0957209486		0.2007386443		0.1233833052		0.2955035082		0.0909034057		0.1443496536		0.2316309475		0.814729315		0.7416548636		0.1563556709		0.1602131289		0.0669923379		0.0115555182		0.0890626184		0.0370030967		0.0221704571		1.0603904595		0.5006298924		0.0957223241		0.3441462613		0.1605586082		0.0020297783

		%		100		84.1115537849		88.8565737052		70.8924302789		125.6693227092		179.4800796813		45.5079681275		121.7828685259		120.2669322709		99.7330677291		98.5996015936		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.3119		3.4299		5.2577		1.8867		2.6182		4.0605		1.7909		3.4577		2.4271		4.9029		3.4166		2.7923		0.4984		1.4306		7.2737		7.8809		2.2619		13.2721		7.7367		1.8353		2.0046		2.5183		0.0372

				3.8171		2.2587		4.3977		2.3313		2.3622		4.6907		1.7428		3.8192		2.3094		3.9995		4.2394		2.0367		0.1081		1.1363		5.7413		3.6817		1.9232		5.1462		10.9683		1.7209		2.7516		3.3101		0.0603

				3.2216		3.6043		4.4564		1.9531		2.8472		3.0994		1.7263		1.828		2.5506		1.7777		2.9059		2.0963		0.5885		1.2719		6.6376		7.8978		2.5005		13.0656		9.5322		2.6614		3.3337		3.9526		0.0251

				3.4279		3.5635		5.5495		2.3602		2.7027		4.3327		2.1529		3.6361		2.3805		3.38		1.9081		2.5272		0.5249		1.5737		7.9528		9.0234		2.6551		14.3997		9.1595		2.7954		3.6659		3.8739		0.015

		average		3.694625		3.2141		4.915325		2.132825		2.632575		4.045825		1.853225		3.18525		2.4169		3.515025		3.1175		2.363125		0.429975		1.353125		6.90135		7.12095		2.335175		11.4709		9.349175		2.25325		2.93895		3.413725		0.0344

		SD		0.4799039583		0.6412735246		0.5767571319		0.2476356918		0.2035441701		0.6816882639		0.201654116		0.9167905777		0.1014247504		1.3162374339		0.9756268651		0.3600280765		0.2178886776		0.1899704253		0.9415362783		2.3543418394		0.318735516		4.2570368826		1.3280457005		0.5533509345		0.728558808		0.6619847348		0.0195064092

		%		100		86.993943905		133.039889028		57.7277802213		71.2541868255		109.5057008492		50.160029773		86.2130798119		65.4166525696		95.1388841899		84.3793348445		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155





5-25-06

		A59.9

				1		2		3		4		5		6		7		8		9		10		11		12

		A		5.1726		4.1672		4.7266		5.9327		5.3162		7.6808		6.8414		6.0604		5.2564		7.4602		9.0071		0.0117

		B		4.0406		4.7637		3.7397		5.1562		4.8328		7.2341		6.0077		5.6256		5.9914		8.3465		7.7093		0.0322

		C		3.7414		2.7451		4.8664		5.6003		5.7459		5.6308		6.2115		7.2607		5.6624		9.5422		6.5152		0.0372

		D		4.74		4.1007		4.6071		6.1647		6.1547		7.6467		9.2825		9.4066		8.8087		8.3869		6.9981		0.0425

		E		3.1018		0.6402		0.151		6.5772		5.4492		0.9043		6.101		4.6133		2.4353		4.0232		3.4621		0.0379

		F		3.8631		0.4922		0.1222		3.8754		4.3701		0.7552		5.1095		2.8995		1.6361		4.2185		3.3588		0.0134

		G		2.9676		0.6708		0.156		3.0178		4.2191		0.7166		4.2819		2.4832		1.2833		3.8221		2.5916		0.1159

		H		4.4482		0.7211		0.2376		4.5591		4.6678		0.4705		6.044		2.077		0.9891		3.3829		2.7154		0.0337

		VSV

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.2373		4.2031		4.2032		2.9412		4.1602		6.8406		6.1933		6.2439		5.5592		7.2492		8.848		0.0696

		B		3.7718		3.7921		4.3061		3.5988		4.1901		6.3234		5.6938		6.1901		4.7757		7.4128		8.0855		0.0143

		C		3.4478		5.2258		4.679		3.7795		4.4563		5.5664		6.3543		6.5288		5.2438		7.5221		8.0959		0.0219

		D		3.249		3.2122		4.8498		3.6295		4.9555		7.3675		7.364		6.6837		6.1258		8.6181		8.8106		0.039

		E		2.0493		0.6703		0.25		4.061		4.7901		2.0023		5.2461		3.8869		1.7409		3.9384		3.7772		0.1897

		F		2.6479		0.9228		0.2816		3.9276		4.3142		1.3443		4.8591		3.8081		2.4599		3.2083		2.9026		0.1486

		G		3.3111		0.7513		0.382		4.0392		4.2762		1.6897		5.5532		4.9978		2.1205		2.7213		3.0558		0.2108

		H		3.2426		0.8559		0.3125		4.3558		4.0521		1.3665		7.1776		4.9739		2.7321		3.2366		2.8588		0.1218

				A59.9		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				5.1726		4.1672		4.7266		5.9327		5.3162		7.6808		6.8414		6.0604		5.2564		7.4602		9.0071		3.1018		0.6402		0.151		6.5772		5.4492		0.9043		6.101		4.6133		2.4353		4.0232		3.4621		0.0379

				4.0406		4.7637		4.7397		5.1562		4.8328		7.2341		6.0077		5.6256		5.9914		8.3465		7.7093		3.8631		0.4922		0.1222		3.8754		4.3701		0.7552		5.1095		2.8995		1.6361		4.2185		3.3588		0.0134

				4.7414		4.7451		4.8664		5.6003		5.7459		5.6308		6.2115		7.2607		5.6624		9.5422		6.5152		2.9676		0.6708		0.156		3.0178		4.2191		0.7166		4.2819		2.4832		1.2833		3.8221		2.5916		0.1159

				4.74		4.1007		4.6071		6.1647		6.1547		7.6467		9.2825		9.4066		8.8087		8.3869		6.9981		4.4482		0.7211		0.2376		4.5591		4.6678		0.4705		6.044		2.077		0.9891		3.3829		2.7154		0.0337

		average		4.67365		4.444175		4.73495		5.713475		5.5124		7.0481		7.085775		7.088325		6.429725		8.43395		7.557425		3.595175		0.631075		0.1667		4.507375		4.67655		0.71165		5.3841		3.01825		1.58595		3.861675		3.031975		0.050225

		SD		0.468577916		0.3593245086		0.1060141657		0.4378080278		0.5678679835		0.9664309839		1.5068645535		1.6931535023		1.6142211814		0.8536721326		1.0837744273		0.6920271496		0.0984074989		0.0495581813		1.5171329416		0.5477945752		0.1799893052		0.8640338767		1.1151257224		0.6249633029		0.3578668689		0.4419547366		0.0450713046

		%		100		86.5126582278		97.1962025316		130.0569620253		129.8459915612		161.3227848101		195.8333333333		198.4514767932		185.8375527426		176.9388185654		147.6392405063		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.2373		4.2031		4.2032		2.9412		4.1602		6.8406		6.1933		6.2439		5.5592		7.2492		8.848		2.0493		0.6703		0.25		4.061		4.7901		2.0023		5.2461		3.8869		1.7409		3.9384		3.7772		0.1897

				3.7718		3.7921		4.3061		3.5988		4.1901		6.3234		5.6938		6.1901		4.7757		7.4128		8.0855		2.6479		0.9228		0.2816		3.9276		4.3142		1.3443		4.8591		3.8081		2.4599		3.2083		2.9026		0.1486

				3.4478		5.2258		4.679		3.7795		4.4563		5.5664		6.3543		6.5288		5.2438		7.5221		8.0959		3.3111		0.7513		0.382		4.0392		4.2762		1.6897		5.5532		4.9978		2.1205		2.7213		3.0558		0.2108

				3.249		3.2122		4.8498		3.6295		4.9555		7.3675		7.364		6.6837		6.1258		8.6181		8.8106		3.2426		0.8559		0.3125		4.3558		4.0521		1.3665		7.1776		4.9739		2.7321		3.2366		2.8588		0.1218

		average		3.676475		4.1083		4.509525		3.48725		4.440525		6.524475		6.40135		6.411625		5.426125		7.70055		8.46		2.812725		0.800075		0.306525		4.0959		4.35815		1.6007		5.709		4.416675		2.26335		3.27615		3.1486		0.167725

		SD		0.4315239149		0.8486795508		0.3053553053		0.3724956957		0.3682132025		0.767889972		0.7006712329		0.2344922085		0.5667301379		0.6218947633		0.4267252902		0.5896765123		0.111651851		0.0564166273		0.1828531287		0.3103196255		0.3108022737		1.0194223887		0.6580858727		0.4288428578		0.500866386		0.4274926276		0.0400550767

		%		100		111.7456259052		122.6589328093		94.8530861763		120.7821350614		177.4655070414		174.1165110602		174.3959907248		147.5904228915		209.4547086543		230.1117238659		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255





PLOTS

		5/12/06				CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

				A59		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

		MEAN		1.255		0.9974		0.1501		0.02885		1.55445		0.302925		0.040275		1.5897		2.054975		0.21575		0.747625		0.7022		0.011

		SD		0.0877430719		0.1602131289		0.0669923379		0.0115555182		0.0890626184		0.0370030967		0.0221704571		1.0603904595		0.5006298924		0.0957223241		0.3441462613		0.1605586082		0.0020297783

		%		100		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239

		5/25/06

		MEAN		4.67365		3.595175		0.631075		0.1667		4.507375		4.67655		0.71165		5.3841		3.01825		1.58595		3.861675		3.031975		0.050225

		SD		0.468577916		0.6920271496		0.0984074989		0.0495581813		1.5171329416		0.5477945752		0.1799893052		0.8640338767		1.1151257224		0.6249633029		0.3578668689		0.4419547366		0.0450713046

		%		100		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641

		6/26/06

		MEAN		2.9987		2.51335		0.39815		0.07385		3.302525		1.769275		0.223575		2.818175		0.927125		0.579475		0.009575		1.1142		1.374925

		SD		0.7353461634		0.3137359027		0.0576293039		0.0346604962		0.5803903995		0.1757375576		0.0637884721		0.4997981217		0.2275927558		0.3505230794		0.0040301985		0.1585412459		0.2292350377

		%		100		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709

		5/12/06		VSV-G

		MEAN		3.694625		2.363125		0.429975		1.353125		6.90135		7.12095		2.335175		11.4709		9.349175		2.25325		2.93895		3.413725		0.0344

		SD		0.4799039583		0.3600280765		0.2178886776		0.1899704253		0.9415362783		2.3543418394		0.318735516		4.2570368826		1.3280457005		0.5533509345		0.728558808		0.6619847348		0.0195064092

		%		100		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155

		5/25/06

		MEAN		3.676475		2.812725		0.800075		0.306525		4.0959		4.35815		1.6007		5.709		4.416675		2.26335		3.27615		3.1486		0.167725

		SD		0.4315239149		0.5896765123		0.111651851		0.0564166273		0.1828531287		0.3103196255		0.3108022737		1.0194223887		0.6580858727		0.4288428578		0.500866386		0.4274926276		0.0400550767

		%		100		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255

		6/26/06

		MEAN		3.333125		2.31135		0.738575		0.2842		3.581275		2.520075		0.900625		3.76295		2.5457		1.861975		0.327225		2.122175		2.3214

		SD		0.5154725623		0.8618586292		0.2051875301		0.076478363		0.9962982832		0.9157693537		0.1030500323		0.5162269559		1.0467163226		0.7990006983		0.0615583395		0.5333606308		0.426999477

		%		100		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971

						CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM										nocodazole uM										TAXOL uM

						0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20						0.01		0.4		2		20				0.01		0.8		4		20

		A59		100		79.4741035857		11.9601593625		2.2988047809		123.8605577689		24.1374501992		3.2091633466		126.6693227092		163.7430278884		17.1912350598		59.5717131474		55.9521912351		0.8764940239				A59		100		65.4704557298		50.1317373478		15.812722153		A59		100		126.6693227092		163.7430278884		179.9873

				100		93.8438818565		15.2130801688		5.0126582278		96.1835443038		98.4767932489		9.9261603376		127.5105485232		43.8185654008		20.8670886076		71.3691983122		57.2869198312		0.7109704641				VSV-G		100		89.1111730666		92.3970633014		79.6463528971		VSV-G		100		98.3694		101.345		85.8763

				100		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709						0		8.342081761		11.2570302267		26.0137852526				0		10.521		14.856		8.635

		MEAN %		100		85.7108794862		13.4835532489		3.25806562		110.0586641862		60.5385480184		6.8636848336		116.0532541729		37.3680648393		19.1275102746		65.4704557298		50.1317373478		15.812722153						0		12.23		14.523		16.654				0		16.456		21.356		22.456

		SD %		0		7.370168791		1.6362278458		1.5217307908		13.8386520353		37.1935020923		3.3974109228		19.1207198364		9.1223853782		1.8458039099		8.342081761		11.2570302267		26.0137852526

		VSV-G		100		63.9611597929		11.6378522854		36.6241499476		186.7943296004		192.7380992658		63.2046554116		310.4753527083		253.0480089319		60.9872449843		79.5466386981		92.3970633014		0.9310823155

				100		76.5060281928		21.7620138856		8.337469995		111.40834631		118.5415377502		43.5389877532		155.2846136585		120.1334158399		61.5630461243		89.1111730666		85.6418172298		4.5621145255

				100		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971

		MEAN %		100		69.9373406793		18.5195003619		17.8293842836		135.2158804069		128.9622041506		44.5880273141		192.885174113		149.8523994192		59.4710108433		59.4917251166		80.5693699527		25.0465165793

		SD %		0		6.2933877101		5.9629805673		16.2770190289		44.7121841688		59.2567950414		18.1149039842		104.0182466178		92.0091472796		3.1380874597		43.284254927		15.0206325517		38.6672361102

		A59																												CYTO B

				0.01		0.2		2		20																				0.01		0.2		2		20

		CYTO B		100		85.7108794862		13.4835532489		3.25806562																		A59		100		85.7108794862		13.4835532489		3.25806562

		CYTO D		100		110.0586641862		60.5385480184		6.8636848336																		VSV-G		100		89.9373406793		88.5195003619		87.8293842836

																														0		7.370168791		1.6362278458		1.5217307908

		VSV-G																												0		6.2933877101		5.9629805673		16.2770190289

				0.01		0.2		2		20

		CYTO B		100		69.9373406793		18.5195003619		17.8293842836

		CYTO D		100		135.2158804069		128.9622041506		44.5880273141

																														CYTO D

																														0.01		0.2		2		20

																												A59		100		110.0586641862		60.5385480184		6.8636848336

																												VSV-G		100		135.2158804069		128.9622041506		84.5880273141

																														0		13.8386520353		27.1935020923		3.3974109228

																														0		24.7121841688		29.2567950414		18.1149039842
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0

0



		0		0		0		0

		0		0		12.23		8.342081761

		0		0		14.523		11.2570302267

		0		0		16.654		26.0137852526



A59

VSV-G

0

0

0

0

0

0

0

0



		0		0		0		0

		0		0		10.521		16.456

		0		0		14.856		21.356

		0		0		8.635		22.456



A59

VSV-G

0

0

0

0

0

0

0

0



		

		VSV

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.0122		4.0785		3.3918		3.4242		3.6508		3.9074		3.8438		4.6848		5.5438		6.5195		2.3714		0.0152

		B		2.7749		3.0873		2.818		3.4518		3.3912		3.054		2.8782		3.1892		4.8139		5.5128		3.249		0.0086

		C		3.1803		1.7494		2.3667		3.3701		2.4104		3.6726		3.083		3.1158		4.2837		5.434		1.9427		0.0153

		D		3.3651		1.5767		2.0559		1.6219		2.9845		3.0324		1.5507		2.6367		3.5492		3.6711		2.229		0.0214

		E		1.4838		0.8542		0.2951		2.7259		2.1882		0.9274		3.5345		1.9181		1.8009		0.3292		2.191		2.357

		F		1.7338		0.511		0.1742		2.8915		1.6323		1.034		3.178		1.5259		0.7539		0.278		1.4956		1.8592

		G		2.6801		0.6289		0.3193		3.8169		2.4689		0.8043		3.9769		2.8714		2.4563		0.2883		2.0134		2.1875

		H		3.3477		0.9602		0.3482		4.8908		3.7909		0.8368		4.3624		3.8674		2.4368		0.4134		2.7887		2.8819

		A59.9

				1		2		3		4		5		6		7		8		9		10		11		12

		A		4.0741		3.626		3.5543		3.2913		4.4881		3.499		4.9029		4.5072		4.57		6.527		3.5426		0.0089

		B		2.7365		3.2263		3.4765		2.7421		3.4778		3.2944		3.5519		3.7967		3.7799		3.924		3.1765		0.0109

		C		2.7742		2.6411		3.4728		2.942		4.2484		4.0036		3.2841		5.1121		3.4495		4.2397		3.7747		0.0115

		D		2.41		2.0964		2.8572		2.5956		3.7227		4.3585		2.4128		4.2891		3.123		3.6436		3.4789		0.0117

		E		2.9719		0.4744		0.0542		3.6147		1.7749		0.3007		2.935		0.9807		0.3797		0.0106		1.2495		1.373

		F		2.276		0.3393		0.0413		2.4385		1.5796		0.1451		2.0876		0.6636		0.3898		0.0148		1.1215		1.5349

		G		2.4487		0.3731		0.1199		3.4939		2.0022		0.2313		3.0424		0.8574		0.4449		0.0071		1.196		1.5404

		H		2.3568		0.4058		0.08		3.663		1.7204		0.2172		3.2077		1.2068		1.1035		0.0058		0.8898		1.0514

				A59.9		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.0741		3.626		3.5543		3.2913		4.4881		3.499		4.9029		4.5072		4.57		6.527		3.5426		2.9719		0.4744		0.0542		3.6147		1.7749		0.3007		2.935		0.9807		0.3797		0.0106		1.2495		1.373

				2.7365		3.2263		3.4765		2.7421		3.4778		3.2944		3.5519		3.7967		3.7799		3.924		3.1765		2.276		0.3393		0.0413		2.4385		1.5796		0.1451		2.0876		0.6636		0.3898		0.0148		1.1215		1.5349

				2.7742		2.6411		3.4728		2.942		4.2484		4.0036		3.2841		5.1121		3.4495		4.2397		3.7747		2.4487		0.3731		0.1199		3.4939		2.0022		0.2313		3.0424		0.8574		0.4449		0.0071		1.196		1.5404

				2.41		2.0964		2.8572		2.5956		3.7227		4.3585		2.4128		4.2891		3.123		3.6436		3.4789		2.3568		0.4058		0.08		3.663		1.7204		0.2172		3.2077		1.2068		1.1035		0.0058		0.8898		1.0514

		average		2.9987		2.89745		3.3402		2.89275		3.98425		3.788875		3.537925		4.426275		3.7306		4.583575		3.493175		2.51335		0.39815		0.07385		3.302525		1.769275		0.223575		2.818175		0.927125		0.579475		0.009575		1.1142		1.374925

		SD		0.7353461634		0.6699064238		0.324185266		0.3012536086		0.4649516283		0.4827395804		1.0317760493		0.5453092234		0.6205421877		1.3182997797		0.2464318618		0.3137359027		0.0576293039		0.0346604962		0.5803903995		0.1757375576		0.0637884721		0.4997981217		0.2275927558		0.3505230794		0.0040301985		0.1585412459		0.2292350377

		%		100		96.623536866		111.3882682496		96.466802281		132.8659085604		126.3505852536		117.9819588488		147.6064628005		124.4072431387		152.85206923		116.4896455131		83.8146530163		13.2774202154		2.4627338513		110.1318904859		59.0014006069		7.4557308167		93.9798912862		30.9175642779		19.3242071564		0.3193050322		37.1561009771		45.8507019709

				VSV-G		E64C uM						E64d uM						Z-III-FMK uM								CYTO B uM						CYTO D uM						nocodazole uM						TAXOL uM

						0.1		1		10		0.1		1		10		0.01		0.1		1		10		0.2		2		20		0.2		2		20		0.4		2		10		0.8		4		20

				4.0122		4.0785		3.3918		3.4242		3.6508		3.9074		3.8438		4.6848		5.5438		6.5195		2.3714		1.4838		0.8542		0.2951		2.7259		2.1882		0.9274		3.5345		1.9181		1.8009		0.3292		2.191		2.357

				2.7749		3.0873		2.818		3.4518		3.3912		3.054		2.8782		3.1892		4.8139		5.5128		3.249		1.7338		0.511		0.1742		2.8915		1.6323		1.034		3.178		1.5259		0.7539		0.278		1.4956		1.8592

				3.1803		1.7494		2.3667		3.3701		2.4104		3.6726		3.083		3.1158		4.2837		5.434		1.9427		2.6801		0.6289		0.3193		3.8169		2.4689		0.8043		3.9769		2.8714		2.4563		0.2883		2.0134		2.1875

				3.3651		1.5767		2.0559		1.6219		2.9845		3.0324		1.5507		2.6367		3.5492		3.6711		2.229		3.3477		0.9602		0.3482		4.8908		3.7909		0.8368		4.3624		3.8674		2.4368		0.4134		2.7887		2.8819

		average		3.333125		2.622975		2.6581		2.967		3.109225		3.4166		2.838925		3.406625		4.54765		5.28435		2.448025		2.31135		0.738575		0.2842		3.581275		2.520075		0.900625		3.76295		2.5457		1.861975		0.327225		2.122175		2.3214

		SD		0.5154725623		1.182085077		0.580644039		0.8973751538		0.5405941446		0.4417801263		0.9540112766		0.8866357101		0.8425706479		1.1836040456		0.562955785		0.8618586292		0.2051875301		0.076478363		0.9962982832		0.9157693537		0.1030500323		0.5162269559		1.0467163226		0.7990006983		0.0615583395		0.5333606308		0.426999477

		%		100		78.6941683855		79.747984249		89.0155634727		93.2825801613		102.5044065254		85.1730733171		102.2051378211		136.4380273767		158.5404087755		73.4453403338		69.3448340521		22.1586349147		8.5265329083		107.4449653103		75.606975436		27.0204387774		112.8955559722		76.3757734858		55.8627414213		9.8173635852		63.6692293268		69.6463528971
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