
 

 

 

 

 

 

INFECTION DYNAMICS OF A CHICKEN T -CELL LINE  

BY DIFFERENT PATHOTYPES OF MAREKôS DISEASE VIRUS (MDV) 

 

 

 

 

 

by 

 

Joshua S. Miller 

 

 

 

 

 

 

 

 

 

A thesis submitted to the Faculty of the University of Delaware in partial 

fulfillment of the requirements for the Degree of Master of Science in Biological 

Sciences 

 

 

 

Fall 2022 

 

 

 

© 2022 Joshua Miller 

All Rights Reserved 

  



 

 

 

 

 

INFECTION DYNAMICS OF A CHICKEN T -CELL LINE  

BY DIFFERENT PATHOTYPES OF MAREKôS DISEASE VIRUS (MDV) 

 

 

 

by 

 

Joshua S. Miller 

 

 

 

 

Approved:  __________________________________________________________  

 Mark S. Parcells, Ph.D. 

 Professor in charge of thesis on behalf of the Advisory Committee 

 

 

 

Approved:  __________________________________________________________  

 Velia M. Fowler, Ph.D. 

 Chair of the Department of Biological Sciences 

 

 

 

Approved:  __________________________________________________________  

 John A. Pelesko, Ph.D. 

 Dean of the College of Arts and Sciences 

 

 

 

Approved:  __________________________________________________________  

 Louis F. Rossi, Ph.D. 

 Vice Provost for Graduate and Professional Education and 

Dean of the Graduate College 



 iii  

ACKNOWLEDGMENTS  

I would like to thank all of those who have aided and mentored me during my 

academic journey. Iôd like to thank my advisor, Dr. Mark Parcells, for his patience and 

tutelage during my graduate school career.  Iôd also like to thank my committee 

members Dr. Carlton Cooper and Dr. Deni Galileo for their guidance during my thesis 

work. Iôd like to thank my fellow lab members Phaedra Tavlarides-Hontz and Joseph 

Patria, for their help in cell culture work and qPCR analysis respectively. A quick 

thank you to Dr. Benedikt Kaufer, for providing our lab with the recombinant 

fluorescent MDV viruses that were instrumental to a considerable amount of my work 

in the Parcells lab. Additionally, Iôm thankful for the help provided by the late Richard 

West, whoôs troubleshooting help with flow cytometry greatly benefited my work. 

Allow me to express my gratitude for my parents, who have always encouraged me 

and my academic pursuits. Finally, Iôd like to thank Michael Miller  for his love and 

support during this time, providing me the strength to persevere continuously.     



 iv 

TABLE OF CONTENTS  

LIST OF TABLES ....................................................................................................... vii  
LIST OF FIGURES ..................................................................................................... viii  
ABSTRACT .................................................................................................................. ix 

 

Chapter 

1 INTRODUCTION .............................................................................................. 1 

1.1 Evolution of MDV ..................................................................................... 2 
1.2 Pathogenesis of MDV................................................................................ 2 

1.2.1 Early Cytolytic Infection ............................................................... 2 
1.2.2 Establishment of Latency .............................................................. 3 
1.2.3 Reactivation to Secondary Cytolytic Infection .............................. 3 
1.2.4 Transformation of Latently Infected Cells .................................... 4 

1.3 Characteristic MD Signs............................................................................ 4 
1.4 Genes of Interest ........................................................................................ 5 

1.4.1 Meq ................................................................................................ 5 
1.4.2 UL49 (VP22) ................................................................................. 6 
1.4.3 Glycoprotein B (gB) ...................................................................... 7 
1.4.4 Ovotransferrin................................................................................ 7 

1.5 MDV Strains .............................................................................................. 8 
1.6 Reticuloendotheliosis Virus Transformed T-cell Line CU91 ................... 8 
1.7 Goal and Specific Aims ............................................................................. 9 

1.7.1 Aim 1: Modeling of Different MDV Pathotype Uptake into 

CU91s via Viral Protein Expression.............................................. 9 
1.7.2 Aim 2: Modeling of Different MDV Pathotypes Uptake into 

CU91s via Presence of Viral DNA .............................................. 10 

2 MATERIALS AND METHODS ..................................................................... 11 

2.1 Cell Lines and Viruses............................................................................. 11 
2.2 Determining MDV Titer .......................................................................... 11 
2.3 Dose-Response of MDV Pathotypes ....................................................... 12 
2.4 MDV Genome Uptake as Measured via Recombinant MDV 

Fluorescent Protein Expression ............................................................... 13 



 v 

2.4.1 Co-cultivation of CU91s and Recombinant MDV Infected 

CEF .............................................................................................. 13 
2.4.2 Flow Cytometry Analysis of Recombinant Fluorescent MDV 

Infected CU91s ............................................................................ 14 

2.5 MDV Genome Uptake Among Different MDV Pathotypes as 

Measured via Viral Genome Copy Number Analysis ............................. 15 

2.5.1 Co-cultivation of CU91s and MDV Infected CEF ...................... 15 
2.5.2 Flow Cytometry Analysis of Non-Fluorescent MDV Infected 

CU91s .......................................................................................... 16 

2.6 MDV Genome Uptake Among Different MDV Pathotypes as 

Measured via Viral Genome Copy Number Analysis ............................. 16 

2.6.1 Co-cultivation of CU91s and MDV Infected CEF ...................... 17 
2.6.2 Flow Cytometry Analysis of Non-Fluorescent MDV Infected 

CU91s .......................................................................................... 18 
2.6.3 Uptake of MDV by CU91 using Viral Genome Copy Number 

Studies ......................................................................................... 18 

2.6.3.1 DNA Extraction of CU91s ........................................... 18 
2.6.3.2 Viral Genome Copy Number Analysis via qPCR ........ 19 
2.6.3.3 Construction of qPCR Standard Curve......................... 19 
2.6.3.4 qPCR Analysis of MDV Infected CU91s ..................... 20 

3 RESULTS ......................................................................................................... 22 

3.1 Determining MDV Titer .......................................................................... 22 
3.2 Dose-Response of MDV Pathotypes in CEF........................................... 22 
3.3 Flow Cytometry Analysis of Recombinant Fluorescent Infected 

CU91s ...................................................................................................... 23 
3.4 Flow Cytometry Analysis of Non-fluorescent MDV Infected CU91s .... 29 
3.5 DNA Isolation of CU91s ......................................................................... 29 
3.6 qPCR Analysis of MDV Infected CU91s ................................................ 29 

4 DISCUSSION................................................................................................... 31 

FIGURES ..................................................................................................................... 35 
REFERENCES ............................................................................................................. 50 

 

Appendix 

SUPPLEMENTARY DATA ............................................................................ 53 



 vi 

A.1 qPCR Plate Layout for Standard Curve................................................... 53 
A.2 qPCR Plate Layouts for MDV Infected CU91 Samples ......................... 54 
A.3 DNA Concentrations ............................................................................... 55 
A.4 Ct Values from qPCR Analysis ............................................................... 69 
A.5 Flow Cytometry Scatter Plots and Histograms: Trial 1......................... 153 
A.6 Flow Cytometry Scatter Plots and Histograms: Trial 2......................... 204 
A.7 Flow Cytometry Scatter Plots and Histograms: Trial 3......................... 255 

 



 vii  

LIST OF TABLES  

Table 1: Marekôs Disease Virus Strains Used, Their Pathotype, Titer, and 

Source ...................................................................................................... 12 

Table 2: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #1 ................................................................. 24 

Table 3: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #2 ................................................................. 24 

Table 4: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #3 ................................................................. 25 

Table 5: Combined ANOVA Statistical Analysis of Percentage of Cells 

Positive for GFP Fluorescence ................................................................ 25 

Table 6: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #1 ................................................................. 26 

Table 7: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #2 ................................................................. 26 

Table 8: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #3 ................................................................. 27 

Table 9: Combined ANOVA Statistical Analysis of Percentage of Cells 

Positive for RFP Fluorescence ................................................................ 27 

Table 10: Combined ANOVA Statistical Analysis of Percentage of Cells 

Positive for Only GFP Fluorescence ....................................................... 28 

Table 11: Combined ANOVA Statistical Analysis of Percentage of Cells 

Positive for Only RFP Fluorescence ....................................................... 28 

Table 12: Combined ANOVA Statistical Analysis of Percentage of Cells 

Positive for Both GFP & RFP Fluorescence ........................................... 29 

Table 13: ANOVA Statistical Analysis of Viral Genome Copy Number Study ..... 30 

 



 viii  

LIST OF FIGURES 

Figure 1: Dose-Response of MDV Pathotypes in CEF. ......................................... 35 

Figure 2: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for GFP Fluorescence ................... 37 

Figure 3: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for RFP Fluorescence ................... 39 

Figure 4: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Only GFP Fluorescence .......... 41 

Figure 5: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Only RFP Fluorescence .......... 43 

Figure 6: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Both GFP & RFP 

Fluorescence ............................................................................................ 46 

Figure 7: Flow Cytometry CD166 Analysis of Non-Fluorescent MDV Infected 

CU91s ...................................................................................................... 47 

Figure 8: qPCR Standard Curve for Ovotransferrin and gB ................................... 48 

Figure 9: qPCR Analysis of MDV Infected CU91 ................................................. 49 

 



 ix 

ABSTRACT 

Marekôs disease virus (MDV) is an acute-transforming Alphaherpesvirus of 

chickens that causes paralysis and T-cell lymphoma formation. Despite the ability of 

vaccines to reduce the impact of Marekôs disease in poultry production, vaccinated 

chickens support superinfection and transmission of virulent field strains. Considering 

that MDV ecology has been manipulated in poultry production by the concentration of 

genetically-uniform, imperfectly vaccinated hosts of ever-decreasing lifespan; the 

classic model of MDVôs early lytic phase, latency, and reactivation, appear to have 

been under selective pressures. To aid in our understanding of this evolution of 

virulence, we seek to compare MDV uptake into susceptible cells, specifically T cells, 

amongst different pathotypes. We sought to quantify these differences in MDV 

genome uptake and replication by performing qPCR analysis of CU91s (a REV-

transformed T cell line of chickens) that have been infected with different strains of 

MDV (CU2 mild strain; M173 and 571 virulent strains; RB-1B, Md5, and 1137 very 

virulent strains; and N strain, TK1A, and TK2A very virulent + strains). Recombinant 

viruses (pRB-1B, GFP-2a-Meq, UL49-2a-RFP; very virulent strain), (pCVI988-GFP-

2a-Meq, UL49-2a-RFP; virulent strain), and (p686-GFP-2a-Meq, UL49-2a-RFP; very 

virulent + strain), which have fluorescent proteins defining stages of lytic infections 

helped elucidate how difference virulence levels affect MDV uptake and subsequent 

gene expression. The qPCR analyses of the non-fluorescent pathotypes showed that 

there was no marked difference between pathotypes as it relates to viral genome copy 

number per 1000 cells during the initial stages of infection. Conversely, flow 

cytometric analyses of the recombinant viruses did exhibit changes amongst 

pathotypes, with the more virulent strains exhibiting higher increases in fluorescence 



 x 

over time compared to the less virulent strains; suggesting that gene expression differs 

between different MDV pathotypes. Overall, it was found that there was no significant 

effect on MDV uptake and replication in these T-cells with increasing virulence; 

however, there were marked differences in gene expression amongst the different 

pathotypes, with MDVs of higher virulence exhibiting higher levels of gene 

expression.
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Chapter 1 

INTRODUCTION  

In 1907, József Marek discovered a paralytic disease in chickens distinguished 

by the inflammation of the nerves (1). This disease was later found to be caused by an 

acute-transforming virus of chickens, Marekôs disease virus (MDV), named after 

Marek (1). While initially established to be a gammaherpesvirus, due to its 

lymphotropic nature, further genomics have determined that the virus is better 

characterized as an alphaherpesviruses (2). The manifestation of this virus, labeled 

Marekôs disease (MD), has come to be characterized by a variety of signs including 

dermatitis, paralysis, stunting, emaciation, various neurological signs, and death (3). 

Many of these signs arise from the lymphomagenesis distinctive to MDV (3). While 

the development of vaccines has been able to prevent the emergence of these signs in 

birds, these vaccines are non-sterilizing (vaccines do not prevent MDV infection of the 

host) (3). However, there have been marked increases in virulence of MDV, which has 

been partially attributed to these non-sterilizing vaccines (3). To help understand the 

evolutionary selection pressures that have contributed to these increases in virulence, 

we initially set out to study and model MDV entry into the spleen and transmission 

among cell types, cell-to-cell interactions during lytic infection and during reactivation 

from latency, and the impact of immune responses to virus replication. 
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1.1 Evolution of MDV  

Understanding the drivers of MDV virulence evolution has become more 

essential in recent years as vaccination appears to correlate with the emergence of 

more virulent MDV strains (3). To combat the virulent and mild pathotypes of MDV, 

a vaccine was developed using the herpesvirus of turkeys (HVT), a similar avian 

alphaherpesvirus (3). However, after the vaccineôs near universal use, very virulent 

pathotypes began to emerge around the 1980s (3). Isolation of the non-oncogenic 

MDV2 from chickens allowed the formulation of a bivalent vaccine (HVT in 

combination with MDV2), which showed increased efficacy against the very virulent 

pathotypes (3). However, in the early 1990s, field strains began to emerge that could 

overcome the protection elicited by bivalent vaccination ï very virulent plus MDVs. A 

vaccine strain isolated in Europe in the early 1970s, termed CVI988/Rispens, was 

introduced in the US in the late 1990s and represents the most efficacious MD vaccine 

(4).  At present, CVI988 plus HVT are used to vaccinate longer-lived chickens (broiler 

breeders, layers), while shorter-lived meat-type chickens are vaccinated with HVT 

only or the bivalent HVT/SB1 (an MDV2 strain). 

1.2 Pathogenesis of MDV 

While specific MDV pathogenesis may deviate based on virus, host, and 

environmental factors, the general progression of MDV can be summarized to four 

stages: early cytolytic, latency, secondary cytolytic, and transformation (5). 

1.2.1 Early Cytolytic Infe ction 

The pathogenesis of MDV begins when infectious dander from other infected 

chickens enters the body via inhalation (3). It is hypothesized that lung epithelial cells 

phagocytose the MDV particles, become infected and transmit infection to recruited 
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macrophages and B-cells (5). The infection of B cells is believed to be due to their 

recruitment to the lung epithelium by expression of vIL8 by MDV during infection 

(3). MDV replication in B-cells is lytic and remains strictly cell-associated (5). The 

infection then spreads via blood; leading to cytolytic viral replication in the primary 

and secondary lymphoid organs: the bursa of Fabricius, thymus, and spleen (3). While 

the initial cytolytic phase predominantly affects B cells, the B cells then begin to 

activate CD4+ T-cells (T-helper cells), leading to their infection (6, 7). 

1.2.2 Establishment of Latency 

As infection progresses, the innate immune system is induced. This immune 

response primarily takes the form of an early innate immune response, involving 

macrophage and natural killer cell activation, secretion of type I interferons and pro-

inflammatory cytokines, and effectors such as nitric oxide and antimicrobial peptides 

limit MDV replication (8). With replication hampered, MDV begins to enter latency 

primarily within the T-helper cells that express major histocompatibility complex 

(MHC) class II (3, 7). MDV latency is maintained by suppressing genes coding for 

cytolytic expression; therefore, allowing MDV infected cells to spread throughout the 

host and accumulate in peripheral sites (e.g., feather follicle epithelium, FFE) (3). 

1.2.3 Reactivation to Secondary Cytolytic Infection 

As the innate immune response decreases, latently infected T-cells then travel 

to peripheral sites, where they undergo virus reactivation, leading to a second phase of 

cytolytic replication. At this stage, MDV can be shed as infectious dander from FFE, 

allowing horizontal transmission (7). 
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1.2.4 Transformation of Latently Infected Cells 

Latently infected cells may instead undergo transformation, leading to the 

formation of lymphomas that lead to the manifestations of many of the clinical signs 

of MD (3, 6). The transformation of MDV infected T cells is mediated in part by the 

expression of meq (3). Meq (Marekôs EcoRI Q fragment-encoded protein), is a bZIP 

protein essential for tumorigenesis (9). 

1.3 Characteristic MD Signs 

In unvaccinated and maternal antibody negative chicks, an early, transient 

paralysis occurs at 10 - 14 days post-infection mediated by pro-inflammatory cytokine 

expression that causes perivascular cuffing of blood vessels in the brain (10). Some 

birds may die at this stage, with lymphocytic infiltration in the brain and various 

tissues.  

Typically, however, in vaccinated commercial, maternal antibody positive 

chickens, MD is seen as increased mortality at 3 - 6 weeks post-infection, which 

accompanies tumor formation and dissemination. At this stage, chickens may also 

show unilateral paralysis, in which infection of Schwann cells leads to lymphocytic 

infiltration of the major nerves (including one branch of the sciatic nerve) (11). The 

inflammation of nerves causes the more permanent paralysis at this stage of infection. 

Other signs of MD include torticollis, blindness, and a general unwillingness to move 

(3).  

Chickens that develop tumors are highly immune suppressed and can suffer 

from systemic bacterial infections, gangrenous dermatitis, as well as other viral 

diseases (3). 
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1.4 Genes of Interest 

In modeling of MDV phases of infection, numerous genes of interest were 

chosen to be examined due to their expression during specific phases of infection. 

These phases of infection include those during the cytolytic infection (immediate 

early, early, and late lytic phases), latent phase, and transformation phases (3). These 

genes include Meq, UL49, and glycoprotein B (gB). Additionally, a common gene 

found in chicken cells, ovotransferrin, was chosen to standardize the viral genome 

copy number studies to chicken cells. 

1.4.1 Meq 

An essential factor identified in lymphomagenesis is Marekôs EcoRI-Qï

encoded protein (Meq) (6); a basic leucine zipper (bZIP) protein encoded by MDV 

that is expressed in latently infected T cells, MDV-induced lymphomas, and MDV-

transformed cell lines (3). In infected cells, Meq acts as a transcriptional regulator to 

block apoptosis, induce proliferation, and increase soft agar colony formation of cell 

lines (3). Additionally, deletion of Meq from the MDV genome is sufficient to block 

lymphomagenesis (3). 

Meq has also been suggested as playing a role in the evolution of MDV 

virulence, as mutations in the C-terminal, proline-rich repeat (PRR) domain have 

correlated with virus pathotype (12). It has been found that less virulent MDVs encode 

a larger form of Meq (398 amino acids) due to the presence of additional duplicates of 

its C-terminal, PRR domain (12). Comparatively, MDV strains of increased virulence 

have been found to encode a smaller un-spliced form (339 amino acids) that contain 

fewer duplicate C-terminal PRR domains (12). Meq has been found to be expressed 

during the immediate early lytic phase of infection. Therefore, during this study, Meq 
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was chosen as a marker for the immediate early lytic phase of infection by tying Meq 

expression to GFP expression. This was accomplished by adding in a 2A self-cleaving 

peptide from Foot-and-Mouth disease virus (FMDV) sequence between the GFP gene 

and the amino terminus of the Meq ORF (in this virus GFP is at the amino terminus of 

Meq, attaching GFP to the C-terminus attenuates the virus). GFP expression is driven 

by the Meq promoter followed by the 2A self-cleaving peptide, leading to ribosomal 

skipping during translation of the proteins. Consequently, GFP and Meq are translated 

as separate proteins from a long bi-cistronic transcript (13). In this case, the GFP/Meq 

construct was in the background strain of RB-1B and subsequently, CVI988, and 686 

infectious clones. 

1.4.2 UL49 (VP22) 

The UL49 gene encodes an MDV viral tegument protein VP22 (14). As a 

tegument protein, UL49 is typically expressed late during lytic infection (after viral 

genome replication). Despite VP22 being identified as a tegument protein, little is 

known about the composition of the MDV tegument or the specific roles of these 

proteins (14). However, recent studies have shown that VP22 can spread cell to cell 

and localizes to the nucleus of the new cell (15). Furthermore, VP22 has been shown 

to be capable of transporting a select number of proteins fused to VP22 to the nucleus 

(15). Due to UL49 being expressed later during lytic infection, it was chosen as a 

marker for late lytic infection by tying its expression to RFP. This was accomplished 

in a similar manner as Meq, using a 2A self-cleaving peptide sequence to produce 

separate UL49 and RFP proteins, thus preventing RFP from spreading cell to cell 

ahead of infection. 
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1.4.3 Glycoprotein B (gB) 

MDV glycoprotein B (gB) was identified and named due to its homology to its 

namesake in herpes simplex virus (HSV) (16). In concurrence, gB has been found to 

be largely conserved among all herpesviruses (16) and is essential for infectivity (17). 

MDV gB has been found to be integral for MDV infectivity, as along with the gH/gL 

complex, gB drives fusion of the viral and cellular membranes during viral entry (16). 

In the case of MDV, which is cell associated, gB appears to be essential for cell-to-cell 

spread (17). Relatedly, gB has also been observed to be a part of the specific immune 

response to MDV. Specifically, cytotoxic T cells specific to gB have been discovered 

(18).  

It is due to the highly conserved and essential nature of the gB sequence that it 

was chosen as a strict indicator of MDV infection in this thesis work. Due to the 

shared nucleotide sequence amongst MDV strains, it was a perfect candidate for a 

viral genome copy number study. When compared to a given chicken gene 

(ovotransferrin), it is possible to estimate the number of viral genomes per cell. 

1.4.4 Ovotransferrin  

Ovotransferrin is a protein that accounts for about 12ï13% of total egg white 

proteins (19) and is found in avian serum (20). Ovotransferrin is capable of 

sequestering iron, and thus has antimicrobial, antiviral, antioxidative, and 

immunomodulatory properties (19). Due to its presence in the chicken genome, 

ovotransferrin was chosen as a standard for viral genome copy number analysis. 

Through qPCR of ovotransferrin and the gB gene in MDV, an estimate of the number 

of viral genomes per 1000 cells could be obtained. 
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1.5 MDV Strains 

For this work, several MDV strains with various mutations and of various 

pathotypes were used. These are detailed in Table 1. Essentially, we initially used 

variants of an infectious clone of the RB-1B strain of MDV having the fluorescent 

proteins inserted at Meq and UL49 as detailed. These mutations were then engineered 

by our collaborator to be in the CVI988/Rispens strain (vMDV) and strain 686, a very 

virulent plus (vv+MDV) (21). 

As non-fluorescent protein tagged viruses, we used a selection obtained by our 

laboratory for the sequencing work of Shamlin et al., 2004 (12). These were used in 

follow-up to our FP-tagged virus experiments in an attempt to corroborate our findings 

using non-recombinant MDV strains. 

 

1.6 Reticuloendotheliosis Virus Transformed T-cell L ine CU91 

To examine changes in uptake of MDV strains by T-cells, we used an REV-

transformed T-cell line, CU91 (22). REV delineates a group of retroviruses affecting 

several avian species (23). REVs are the causative agent of reticuloendotheliosis, 

which is characterized as causing a runting/stunting of growth and rapid tumor 

formation (23). Representative strains of the REV group viruses include the 

replication-defective T strain and the non-defective A strain (23), with the T strain 

being used as the basis of the CU91 cell line (22). Some of the cell surface markers of 

note present on the CU91 cell line include Ia (MHC-II), CD3, CD4, and TCR3 (22); 

showing that the CU91 lymphoblastoid cell line is composed of activated T helper 

cells. Moreover, the CU91 cell line is positive for CD166, also referred to as ALCAM 

(activated leukocyte cellular adhesion molecule)/BEN/GRASP (5). CD166 has been 
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found to bind to CD6, and through the processes of cell adhesion, promotes 

lymphocyte activation, extravasation, and tumor metastasis (5). Due to the surface 

expression of CD166 on CU91 cells, CD166 could serve as a cell marker specific to 

the cell line after exposure of these cells to infected fibroblasts. 

1.7 Goal and Specific Aims 

The research of this thesis hopes to elucidate the relationship between viral 

uptake into chicken T-cells and increasing MDV virulence. Given that increasing 

virulence of MDV has been tied to more invasive and severe forms of MD, itôs 

hypothesized that strains of increased virulence will be more permissible, and thus 

able to enter susceptible cells faster, leading to higher viral genome copies compared 

to less virulent strains. Similarly, due to the more virulent strains entering susceptible 

cells faster, this in turn will correspond to earlier viral protein expression and the 

incidence of more viral proteins earlier into infection. 

1.7.1 Aim 1: Modeling of Different MDV Pathotype Uptake into CU91s via 

Viral Protein Expression 

The goal of this aim is to measure the viral protein expression following the 

uptake of MDV into CU91s. To do this, three recombinant strains of MDV were 

generated with fluorescent proteins defining latency/lytic infections. The strains were 

co-cultivated with CU91s and harvested at regular time points. Fluorescence was used 

to give a relative estimate of infection within the CU91s via protein expression. Lastly, 

different levels of RFP or GFP fluorescence were then measured to give an estimate 

into how the phases of infection progress through time. 
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1.7.2 Aim 2: Modeling of Different MDV Pathotypes Uptake into CU91s via 

Presence of Viral DNA 

The goal of this aim is to measure the relative uptake of different pathotypes of 

MDV into CU91s. To accomplish this, strains of MDV from different virulence levels 

were co-cultivated with CU91s and harvested at regular time points. The samples were 

then analyzed via qPCR to monitor the number of viral genomes within the CU91s. 
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Chapter 2 

MATERIALS AND METHO DS 

2.1 Cell Lines and Viruses 

All MDV stocks were propagated, titrated, and cryogenically preserved using 

chicken embryo fibroblasts (CEF) prepared from 10-day old, specific pathogen free 

(SPF) embryos obtained from SPAFAS, Charles River. The preparation of CEF, 

media, infection and passaging are detailed here (24). REV-transformed T-cells CU91 

(22) were used as a model for MDV uptake into T cells and were thus used throughout 

all experiments. The CU91 cells were maintained in Iscoveôs modified Dulbecco 

medium (IMDM) supplemented with 20% FBS, 10% chicken serum, 4 mM L-

glutamine, 2 mM sodium pyruvate, 1X nonessential amino acids, 1X insulin-

transferrin-selenium (ITS), 2 µM beta-mercaptoethanol, 1X PSN and 1X fungizone. 

Once established from frozen stocks, CU91 cells were passaged at 1:20 and 1:40 every 

2 to 3 days, as needed. 

2.2 Determining MDV Titer  

The titer for the series of MDV strains (previously listed) from different 

virulence levels was first accomplished. This involved seeding 60 mm dishes in 

quadruplicate, with CEF and MDV infected CEF diluted 1:100 or 1:1000. Infections 

were incubated at 37̄C, 5% CO2 for five days prior to counting. The number of 

plaques per plate were then used to estimate the plaque forming units (PFU) of the 

stocks of MDV. 
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Table 1: Marekôs Disease Virus Strains Used, Their Pathotype, Titer, and Source 

 

MDV Strain 

 

Pathotype 

Stock Titer  

(PFU/vial) 

Source Reference 

CU2 mMDV 9.6 x 104 Shamblin et al., 2004 

571 vMDV 1.0 x 105 Shamblin et al., 2004 

M173 vMDV 8.1 x 104 This report 

pCVI988-GFP-2A-

Meq, UL49-2A-RFP vMDV 1.4 x 104 

From Dr. Benedikt Kaufer, this 

report 

pRB-1B vvMDV 7.9 x 104 Jarosinski et al., 2007 

rMd5 vvMDV 2.3 x 104 Kumar et al., 2012 

rMd5-1137 vvMDV 6.6 x 104 Kumar et al., 2012 

pRB-1B, GFP-2A-

Meq, UL49-2A-RFP  vvMDV 2.4 x 105 

From Dr. Benedikt Kaufer, this 

report 
 

MK (N strain) vv+MDV 8.4 x 104 Shamblin et al., 2004 

TK1A (gL+) vv+MDV 4.4 x 104 Tavlarides-Hontz et al., 2009 

TK2A (gL-) vv+MDV 9.4 x 104 Tavlarides-Hontz et al., 2009 

686-GFP-2A-Meq, 

UL49-2A-RFP vv+MDV 8.1 x 104 

From Dr. Benedikt Kaufer, this 

report 

 

2.3 Dose-Response of MDV Pathotypes 

To determine when the optimal time for CU91 and infected CEF co-cultivation 

would occur, it was first necessary to find when the CEF reached maximal MDV 

infection. Samples of CEF were seeded on 12-well plates and each well infected with 

roughly 500 PFU of an MDV strain from a given pathotype (CU2 = mMDV, M173 = 

vMDV, RB1B = vvMDV, and TK2A = vv+MDV). Plates were incubated at 37C̄ and 
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examined for relative percentages of infected cells at daily intervals: 4-, 5-, 6- and 7-

days post-infection. Analysis was performed by intracellular antibody staining to pp38 

(with the anti-H19 epitope pp38 antibody) and goat anti-mouse IgG whole molecule 

Alexa 488 conjugate as the secondary antibody. Antibody staining was then analyzed 

via flow cytometry to calculate relative level of cell infection for each day. 

2.4 MDV Genome Uptake as Measured via Recombinant MDV Fluorescent 

Protein Expression 

The purpose of this was to see how different pathotypes of MDV affect 

genome uptake into susceptible cells and then affect the rate of MDV protein 

expression. Some of the specific MDV strains employed included recombinant 

(pCVI988-GFP-2a-Meq, UL49-2a-RFP) for the vMDV, (pRB-1B, GFP-2a-Meq, 

UL49-2a-RFP) for the vvMDV, and (p686-GFP-2a-Meq, UL49-2a-RFP) for the 

vv+MDV. CEF infected with an MDV strain was then co-cultured with CU91s, and 

samples were taken at regular intervals. Samples were then analyzed via flow 

cytometry for relative amount of CU91 cells and levels of expressed fluorescence or 

were used for DNA isolation and qPCR analysis. This methodology would give a 

glimpse into how different pathotypes express protein during the initial stages of 

infection following uptake; with the assumption being that faster uptake will lead to 

faster expression of proteins, leading to an earlier and more profound corresponding 

fluorescence signal that is detectable via flow cytometry. 

2.4.1 Co-cultivation of CU91s and Recombinant MDV Infected CEF 

The co-cultivation of CU91s and recombinant fluorescent MDV infected CEF 

was carried out three separate times, with each time-course utilizing different time 

points. For the first two time-courses, each strain was seeded in two 12-well plates, 
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with each well seeded with CEF and 500 PFU of the given MDV strain. For the third 

time-course, four 12-well plates were seeded with CEF and 500 PFU of the given 

MDV strain (effectively doing the experiment in duplicate, with one set of plates for 

Aim 1 viral genome copy number studies and one set for Aim 2 flow cytometry). 

During each time-course, plates were then incubated at 37C̄ for five days. On the fifth 

day, 1 mL of media was removed and replaced with 1 mL of CU91s at 1-1.5 million 

cells/mL. The co-cultivations were then incubated at 37̄C and harvested around 

regular time points, which differed between time-courses. The time points used for the 

first time-course were: 10, 20, 30, and 60 minutes, and 2, 4, 8, and 24 hours. The 

second time-course time points were: 30, 60, 90, and 120 minutes, and 4, 8, 24, and 48 

hours. The third time-course time points were: 1, 2, 3, 4, 8, 16, 24 and 48 hours. 

Harvesting for the first two time-courses entailed taking all of the media in a well for 

flow cytometry analysis. Harvesting for the final time-course involved taking all the 

media from a well (in triplicate) for DNA isolation and qPCR analysis, and then taking 

all the media from a well (in triplicate) for flow cytometry analysis. Great care was 

taken to not disturb the adherent CEF monolayer while trying to obtain the CU91s in 

suspension. 

2.4.2 Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s 

The samples taken for flow cytometry analysis were prepared as previously 

described. Indirect antibody staining, using Anti-CD166 (CD166) primary antibodies 

and allophycocyanin (APC) for the secondary antibodies, was then used to 

differentiate CU91 cells from CEF cells in the sample. Flow analysis proceeded as 

previously described, instead with FL4 fluorescence being used in place of FL1 
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fluorescence to differentiate CU91 cells from CEF cells. The samples were then also 

analyzed for FL1 and FL2 fluorescence, corresponding to GFP and RFP signals 

respectively, providing an estimate of gene expression of the genes each protein is tied 

to. Background fluorescence was subtracted out based on FL1 and FL2 fluorescence 

levels of a negative control (CU91 cells that had not been infected). 

2.5 MDV Genome Uptake Among Different MDV Pathotypes as Measured via 

Viral Genome Copy Number Analysis 

The purpose of this experiment is to identify the dynamics of MDV genome 

uptake using the method of co-cultivating CU91 cells with MDV-infected CEF (25ï

27). Specifically, the MDV strains utilized included CU2 for mMDV; M173, 571, and 

CVI988 (recombinant with fluorescent proteins tied to different genes) for vMDV; 

RB1B (both wild type and a recombinant fluorescent strain), Md5, and 1137 for 

vvMDV; and N strain, TK1A, TK2A, and 686 (recombinant fluorescent strain) for 

vv+MDV (see Table 1). Each virus stock was titrated using CEF. The optimal day for 

co-culturing with CU91s was then determined via a dose-response assay. CEF infected 

with an MDV strain was then co-cultured with CU91s, and samples were taken at 

regular intervals. Samples were then analyzed for relative percentage of CU91s via 

CD166 staining and flow cytometry or were used for DNA isolation and qPCR 

analysis. 

2.5.1 Co-cultivation of CU91s and MDV Infected CEF 

The co-cultivation of CU91s and MDV infected CEF was carried out using 

strains of one virulence level at a time (m/v, vv and vv+). Each strain was seeded in 

two 12-well plates, with each well seeded with CEF and 500 PFU of the given MDV 

strain. The plates were then incubated at 37C̄ for five days. On the fifth day, 1 mL of 
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media was removed and replaced with 1 mL of CU91s at 1-1.5 x106 cells/mL. 

Simultaneously, an aliquot of CU91s was also harvested to serve as a baseline control. 

The co-cultivations were then incubated at 37C̄ and harvested in triplicate at time 

points 1, 2, 3, 4, 8, 16, 24 and 48 hours. Harvesting entailed removing (2) 1.5 mL 

media aliquots from the wells: one aliquot for DNA isolation and one aliquot for flow 

cytometric analysis. Additionally, half of the flow cytometry aliquots at 48 hours was 

taken to attempt to establish MDV-harboring CU91 cell lines. Great care was taken to 

not disturb the adherent CEF monolayer while trying to obtain the CU91s in 

suspension. We determined the purity of the CU91 cells by flow cytometric analysis, 

below. 

2.5.2 Flow Cytometry Analysis of Non-Fluorescent MDV -infected CU91s 

The samples taken for flow cytometry analysis were prepared by washing with 

1X PBS, fixing using 1% paraformaldehyde on ice for 30 min, washed again with 1X 

PBS, and then finally resuspended in 250 mL of FACs buffer. Indirect antibody 

staining, using Anti-CD166 (CD166) primary antibodies and goat anti-mouse Alexa 

488 for the secondary antibodies, was then used to determine the relative number of 

CU91 cells in the sample. Flow analysis began by first analyzing the scattering of light 

and gating away from apoptotic cells. Samples were then analyzed for FL1 

fluorescence, with secondary antibody only stained cells for setting the gate for 

CD166+ cells. 

2.6 MDV Genome Uptake Among Different MDV Pathotypes as Measured via 

Viral Genome Copy Number Analysis 

The purpose of this experiment is to identify the dynamics of MDV genome 

uptake using the method of co-cultivating CU91 cells with MDV-infected CEF (25ï
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27). Specifically, the MDV strains utilized included CU2 for mMDV; M173, 571, and 

CVI988 (recombinant with fluorescent proteins tied to different genes) for vMDV; 

RB1B (both wild type and a recombinant fluorescent strain), Md5, and 1137 for 

vvMDV; and N strain, TK1A, TK2A, and 686 (recombinant fluorescent strain) for 

vv+MDV (see Table 1). Each virus stock was titrated using CEF. The optimal day for 

co-culturing with CU91s was then determined via a dose-response assay. CEF infected 

with an MDV strain was then co-cultured with CU91s, and samples were taken at 

regular intervals. Samples were then analyzed for relative percentage of CU91s via 

CD166 staining and flow cytometry or were used for DNA isolation and qPCR 

analysis. 

2.6.1 Co-cultivation of CU91s and MDV Infected CEF 

The co-cultivation of CU91s and MDV infected CEF was carried out using 

strains of one virulence level at a time (m/v, vv and vv+). Each strain was seeded in 

two 12-well plates, with each well seeded with CEF and 500 PFU of the given MDV 

strain. The plates were then incubated at 37C̄ for five days. On the fifth day, 1 mL of 

media was removed and replaced with 1 mL of CU91s at 1-1.5 x106 cells/mL. 

Simultaneously, an aliquot of CU91s was also harvested to serve as a baseline control. 

The co-cultivations were then incubated at 37C̄ and harvested in triplicate at time 

points 1, 2, 3, 4, 8, 16, 24 and 48 hours. Harvesting entailed removing (2) 1.5 mL 

media aliquots from the wells: one aliquot for DNA isolation and one aliquot for flow 

cytometric analysis. Additionally, half of the flow cytometry aliquots at 48 hours was 

taken to attempt to establish MDV-harboring CU91 cell lines. Great care was taken to 

not disturb the adherent CEF monolayer while trying to obtain the CU91s in 
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suspension. We determined the purity of the CU91 cells by flow cytometric analysis, 

below. 

2.6.2 Flow Cytometry Analysis of Non-Fluorescent MDV Infected CU91s 

The samples taken for flow cytometry analysis were prepared by washing with 

1X PBS, fixing using 1% paraformaldehyde on ice for 30 min, washed again with 1X 

PBS, and then finally resuspended in 250 mL of FACs buffer. Indirect antibody 

staining, using Anti-CD166 (CD166) primary antibodies and goat anti-mouse Alexa 

488 for the secondary antibodies, was then used to determine the relative number of 

CU91 cells in the sample. Flow analysis began by first analyzing the scattering of light 

and gating away from apoptotic cells. Samples were then analyzed for FL1 

fluorescence, with secondary antibody only stained cells for setting the gate for 

CD166+ cells. 

2.6.3 Uptake of MDV by CU91 using Viral Genome Copy Number Studies 

Comparison of the different pathotypes using viral genome copy number was 

accomplished by extracting the DNA from each time point in the previously 

mentioned co-cultivation time-course, followed by qPCR analysis. 

2.6.3.1 DNA Extraction of CU91s 

DNA isolation of the CU91s was performed by following the standard PK 

(proteinase K/phenol-chloroform) method (24). After the final wash with 70% EtOH, 

DNA samples were dried and resuspended in 20 ml of molecular grade water and 

quantified via nanodrop spectrophotometry. 
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2.6.3.2 Viral Genome Copy Number Analysis via qPCR 

MDV viral genome copy number was performed using the method detailed by 

Shaikh, et al. (28). The qPCR analysis of the CU91 samples began by creating two 

master mixes: one specific to the gene ovotransferrin and one specific to the gene 

MDV gene gB. The ovotransferrin master mix was composed of 10 mL of Bio-Rad 

iTaq Universal SYBR Green Supermix, 0.5 mL of forward primer (5'-CAC TGC CAC 

TGG GCT CG T-3'), 0.5 mL of reverse primer (5ô-GCA ATG GCA ATA AAC CTC 

CAA-3ô), and 8 mL of molecular grade water, all per reaction. The MDV gB master 

mix was composed of 10 mL of Bio-Rad iTaq Universal SYBR Green Supermix, 0.5 

mL of forward primer (5ô-CCA GTG GGT TCA ACC GTG A-3ô), 0.5 mL of reverse 

primer (5ô-CGG TGG CTT TTC TAG GTT CG-3ô), and 8 mL of molecular grade 

water, per reaction. 

2.6.3.3 Construction of qPCR Standard Curve 

To relate the cycle threshold (Ct) data obtained from a qPCR run to the actual 

number of copies of either the ovotransferrin gene or MDV gB gene, a standard curve 

had to be constructed. This was achieved using the aforementioned master mixes, 

aliquoting 19 mL per well on a 96-well plate (A.1), dividing the wells equally amongst 

the two master mixes. Ten-fold serial dilutions were then performed using plasmid 

DNA containing either the gene for ovotransferrin or MDV gB. Each serial dilution 

was then added to its corresponding master mix wells in triplicate: 1 mL of each 

ovotransferrin plasmid dilution being added to three ovotransferrin master mix wells, 

and 1 mL of each MDV gB plasmid dilution being added to three MDV gB master mix 

wells. Negative template controls, wells without DNA, were also used to control for 

DNA contamination of master mix. The plate was then run on a Bio-Rad CFX96 
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qPCR machine using the following protocol: initial denaturation at 95C̄ for 3 

minutes, then cycle 40x between 95C̄ for 10 seconds, 55̄C for 30 seconds and then 

measure fluorescence, then a final 55C̄ for 5 seconds, a final fluorescence 

measurement, and then a final 0.5C̄/second incremental increase in temperature (from 

55̄ C to 95̄C) to establish a melt curve.  

The Ct and melting point data were then analyzed and used to exclude bad data 

points (wells that fell outside of 0.5 standard deviations from the triplicate or had 

outlier melting point data). The standard curve was then constructed by graphing gene 

copy number vs. Ct, with a logarithmic trendline then being set. The equation from 

this trendline was then used to quantify the relationship between Ct obtained and 

number of copies of the given gene. The standard curves created for ovotransferrin 

and MDV gB were constructed and are visualized in Figure 8. The equation obtained 

for ovotransferrin was (y = -1.44 ln(x) + 38.912) and the equation for MDV gB was (y 

= -1.379 ln(x) + 36.705), with ñyò representing Ct and ñxò representing copy number. 

Going forward, these equations could then be used to estimate the copy numbers of 

ovotransferrin and MDV gB. 

2.6.3.4 qPCR Analysis of MDV Infected CU91s 

A qPCR assay was developed to determine the viral genome copy number per 

1000 CU91 cells. The previously mentioned master mixes were then added to a 96-

well plate in 19 mL aliquots, with the plate roughly split between each master mix (A. 

2). In triplicate, 1 mL of each DNA sample prepared previously was added per well 

following layout in the Appendix (A.2). Negative template control wells were again 

employed to control for master mix contamination. Plates were then run on a Bio-Rad 

CFX96 qPCR machine using the same protocol used for the standard curve. The Ct 
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and melting point data were again used to exclude bad data. The remaining data was 

used to obtain viral genome copy number per 1000 cells by first relating the Ct data to 

the standard curves. In order to relate the number of viral genome copies to the 

number of cells, it was imperative to take into account that there are 2 copies of 

ovotransferrin per cell (one per chromosome), so the number of copies of 

ovotransferrin estimated was halved. With the number of copies of gB and number of 

cells, the number of gB copies could be divided by the number of cells and then 

multiplied by 1000 to give the number of viral genomes per 1000 cells. 
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Chapter 3 

RESULTS 

3.1 Determining MDV Titer  

Titers were obtained for all virus stocks to be used in this work and are 

summarized in Table 1. 

3.2 Dose-Response of MDV Pathotypes in CEF 

The dose-response assay of MDV pathotypes found that each strain from each 

pathotype group reached maximum infection at 5 days and began to either plateau or 

decline afterwards. The data, pictured in Figure 1, shows that CU2 reached peak 

infection at 5 days, with 5.6% of cell positive for pp38, and steadily declined 

afterwards. M173 peaked at 5 days, with 12.3% of cells positive for pp38, and slowly 

declined afterward. RB1B peaked at 5 days, with 6.2% of cells positive for pp38, and 

steadily declined afterward. TK2A peaked at 5 days, with 6.7% of cells positive for 

pp38, and then a plateaued percentage of cells positive for pp38 (with a day 7 value of 

6.7% of cells still positive for pp38). Statistical significance of the 5-day time point 

was measured via two-sample T-tests. It was found that the 5-day average for 

percentage of CU2 infected cells positive for pp38 was significantly different than the 

7-day average, but not significantly different from the 4- and 6-day averages. 

Conversely, the M173 and RB1B strains, representing the vMDV and vvMDV 

pathotypes respectively, saw a significant difference between the 5-day average 

between all other time points, suggesting that both strains reached an apex in total 

percentage of cells infected by day 5. Lastly, the 5-day average for TK2A was 

statistically significant from the 4-day average but from the 6- and 7-day averages, 

largely since the levels of infection seem to plateau after 5 days. Together these data 
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show that the percentage of cells positive for pp38 would reach its maximum at day 5. 

Therefore, it was determined the optimal time for MDV infected CEF to be co-

cultivated with CU91s would be 5 days post infection. 

3.3  Flow Cytometry Analysis of Recombinant Fluorescent Infected CU91s 

The flow cytometry data obtained was analyzed for levels of GFP and RFP 

fluorescence in CU91 cells. A graph of the percentage of cells positive for GFP over 

time (Figure 2) was created for each time-course as a relative measure of MDV uptake 

as measured via Meq protein expression. Statistical analysis of cells positive for GFP 

involved T-tests comparing the three strains at each time point and ANOVA analysis 

of each time trial (Table 2, Table 3, and Table 4). It was found that the strain had a 

statistically significant effect on the number of cells positive for GFP for every time 

trial. However, the interaction between time and strain (i.e., whether some strains 

increased in GFP production faster than other strains) was only statistically significant 

for the first two time trials. A combined ANOVA analysis of all the trials (Table 5) 

found that strain and the interaction between time and strain was statistically 

significant. Next, the percentage of cells positive for RFP was graphed over time 

(Figure 3) for each time-course as a relative measure of MDV uptake as measured via 

UL49 protein expression. Statistical analysis of cells positive for RFP involved T-tests 

comparing the three strains at each time point and ANOVA analysis of each time trial 

(Table 6, Table 7, and Table 8). Like when measuring GFP expression, it was found 

that strain had a significant effect on the number of cells positive for RFP. The 

interaction between time and strain was found to be only statistically significant 

during the second trial. An overall ANOVA analysis of RFP expression (Table 9) 
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showed that while strain was a significant contributing factor in the amount of RFP 

expression, the interaction between strain and time was not statistically significant. 

 

Table 2: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #1 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 17.015 4.50E-11 ***  

Pathotype 2 48 105.767 2.57E-18 ***  

Time:Pathotype 14 48 7.769 3.41E-08 ***  

 

 

 

 

Table 3: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #2 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 11.037 3.24E-08 ***  

Pathotype 2 48 101.146 6.12E-18 ***  

Time:Pathotype 14 48 5.155 8.97E-06 ***  
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Table 4: ANOVA Statistical Analysis of Percentage of Cells Positive for GFP 

Fluorescence: Time-course #3 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 1.896 0.091  

Pathotype 2 48 20.671 3.34E-07 *  

Time:Pathotype 14 48 0.855 0.609  

 

 

 

 

Table 5: Combined ANOVA Statistical Analysis of Percentage of Cells Positive 

for GFP Fluorescence 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 11 180 9.437 2.57E-13 ***  

Pathotype 2 180 88.699 1.55E-27 ***  

Time:Pathotype 22 180 2.849 6.85E-05 ***  
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Table 6: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #1 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 25.107 5.13E-14 ***  

Pathotype 2 48 8.309 0.000797 ***  

Time:Pathotype 14 48 1.721 0.082  

 

 

 

 

Table 7: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #2 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 19.893 3.24E-12 ***  

Pathotype 2 48 24.337 5.04E-08 ***  

Time:Pathotype 14 48 2.135 0.026 *  
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Table 8: ANOVA Statistical Analysis of Percentage of Cells Positive for RFP 

Fluorescence: Time-course #3 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 48 9.281 3.28E-07 ***  

Pathotype 2 48 2.288 0.112  

Time:Pathotype 14 48 0.485 0.93  

 

 

Table 9: Combined ANOVA Statistical Analysis of Percentage of Cells Positive 

for RFP Fluorescence 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 11 180 13.826 4.96E-19 ***  

Pathotype 2 180 5.008 0.008 **  

Time:Pathotype 22 180 0.804 0.719  

 

 

The levels of cells positive for GFP (only Meq), RFP (only UL49), and both 

GFP and RFP (Meq and UL49) were also graphed over time for each time-course 

(Figure 4, Figure 5, and Figure 6) Statistical analysis of this data entailed T-tests 

comparing the three strains at each time point as well as ANOVA tests (Table 10, 

Table 11, Table 12). These analyses revealed that, overall, that strain influenced the 

number of cells positive for GFP only or GFP and RFP but did not influence the 
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number of cells positive for RFP only. Moreover, it was also found that the interaction 

between time and strain did not significantly impact the number of cells positive for 

GFP only, RFP only, or GFP and RFP. 

Table 10: Combined ANOVA Statistical Analysis of Percentage of Cells Positive 

for Only GFP Fluorescence 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 11 180 2.958 0.001 ***  

Pathotype 2 180 4.198 0.017 *  

Time:Pathotype 22 180 0.816 0.703  

 

 

 

Table 11: Combined ANOVA Statistical Analysis of Percentage of Cells Positive 

for Only RFP Fluorescence 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 11 180 5.098 6.25E-07 ***  

Pathotype 2 180 1.078 0.342  

Time:Pathotype 22 180 0.28 1  
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Table 12: Combined ANOVA Statistical Analysis of Percentage of Cells Positive 

for Both GFP & RFP Fluorescence 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 11 180 7.101 5.76E-10 ***  

Pathotype 2 180 40.844 2.37E-15 ***  

Time:Pathotype 22 180 1.296 0.179  

 

3.4 Flow Cytometry Analysis of Non-fluorescent MDV Infected CU91s 

It was found that all co-cultivation CU91 samples obtained had higher than 

85% of cells positive for CD166; thus, showing that the samples analyzed were 

composed almost entirely of CU91 cells (Figure 7). Because of this, it can be inferred 

that the separation of CU91 cells from CEF cells was successful, and that all the future 

qPCR analyses were primarily focused on the CU91 cells. 

3.5 DNA Isolation of CU91s 

The results of the first round of nanodrop analysis are included in the 

Appendix (A.3). Samples high in contaminants (primarily phenol) underwent a 

chloroform extraction (as detailed in methods), with the resulting DNA concentrations 

also listed in A.3. 

3.6 qPCR Analysis of MDV Infected CU91s 

Ct values were obtained for all available samples; samples with very low DNA 

concentrations or sufficient contamination were excluded and lack Ct values (A.4). Ct 

values were related to copy numbers using the equations obtained from the standard 
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curves. Following the protocol for converting copy numbers to viral genomes per 1000 

cells, as outlined in Section 2.6.3.4, all of the data points for each strain were plotted 

over the initial time course (Figure 9). Of note, many strains exhibited similar trends 

in levels of viral genomes per 1000 cells, each peaking between 8 and 24 hours. A 

two-factor ANOVA with replication statistical analysis (Table 13)  revealed that while 

time had a statistically significant effect on viral genome copy number, and that 

pathotype had a statistically significant effect on viral genome copy number (different 

pathotype groups were statistically significantly different at a given time point), the 

interaction between time and pathotype did not have a statistically significant effect on 

viral genome copy number (higher virulence levels did not lead to faster increases in 

replication/viral genome copy number compared to other less virulent strains). 

Table 13: ANOVA Statistical Analysis of Viral Genome Copy Number Study 

Effect 

Degrees of 

Freedom 

(Factor) 

Degrees of 

Freedom 

(Error)  F-value p-value p<.05 

Time 7 252 16.465 7.85E-18 ***  

Pathotype 2 252 40.489 5.65E-16 ***  

Time:Pathotype 14 252 1.312 0.2  

 



 31 

Chapter 4 

DISCUSSION 

Based upon this data, we cannot support the hypothesis that strains of 

increased virulence will be able to enter susceptible cells faster, leading to higher viral 

genome copies compared to less virulent strains. An ANOVA analysis of the viral 

genome copy data showed that the interaction between time and pathotype was not 

statistically significant; ergo, strains of higher virulence levels did not on average lead 

to higher viral genome copy numbers earlier after infection compared to less virulent 

strains. ANOVA analysis did reveal that pathotype itself did have a statistically 

significant effect on viral genome copy number, suggesting that some strains may be 

more capable of achieving an overall higher amount of viral replication compared to 

other strains. Specifically, it was found that the less virulent strains on average 

achieved higher viral genome copies than the more virulent strains. These results 

contradict those observed previously: a study investigating the correlation between 

MDV pathotype, and virus replication found that there was a statistically significant 

higher level of in vivo viral replication among the vvMDV and vv+MDV strains 

compared to the vMDV strains (29). Considering the claims of this past study, one 

would expect the interaction between time and pathotype to be more statistically 

significant, with the more virulent strains reaching a higher level of viral genome copy 

number faster compared to the less virulent strains. Given the different testing 

methodologies, and different strains examined, this correlation previously established 

might require further investigation.  

The hypothesis appears to be satisfied when analyzing the flow cytometric 

data; especially given the presupposition that higher earlier levels of fluorescence 
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suggest higher levels of MDV genome uptake. The data obtained show that more 

virulent strains of MDV exhibited higher levels of Meq expression compared to less 

virulent strains. Furthermore, the interaction between time and strain was found to 

have a statistically significant effect on the total level of GFP fluorescence, meaning 

the different strains of MDV displayed different rates of Meq expression. Based on 

this, one could conclude that more virulent strains are in fact taken up more readily 

than less virulent strains and at different rates. However, when taken together with the 

viral genome copy number data, there is an apparent discrepancy, which may yield 

insight into the virus-host cell interactions of MDVs of higher virulence.  

As previously stated, there was no statistically significant effect on viral 

genome copy number as it related to the interaction of time and pathotype. 

Additionally, the interaction between time and strain did not have a statistically 

significant impact on RFP fluorescence (UL49 expression). Taken together, these 

results suggest that while pathotype doesnôt significantly affect rate of uptake, it does 

affect gene/protein expression, especially of Meq. This is supported by current 

literature as changes in the Meq C-terminus region have been correlated with 

virulence level (12). These mutations have also been shown to affect Meq expression 

itself, which would explain the results observed here. A study investigating the 

transcriptional activity of Meq found that L-Meq, a long Meq isoform originally 

identified in the CVI988 strain, exhibited less transcriptional activity compared to the 

Md5 strain Meq (30). Furthermore, it was found that when paired with either a long or 

short meq promoter, the L-Meq led to less transcriptional activity compared to the 

other Meq variant. Another study analyzing the transcriptional activities of the Meq 

proteins from either RB1B or Md5 found that the Md5-Meq construct led to a 
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statistically significant higher amount of transactivation of the meq promoter 

compared to the RB1B-Meq construct (31). Both studies give credence to the idea that 

variations in the Meq protein affect its transcriptional activity, its ability to regulate its 

own gene expression, and thus further driving changes in virulence.  

To further expand the results outlined here, it might be useful to further 

analyze the differences in gene and protein expression between pathotypes. First, to 

confirm the results here, the viral genome copy number studies could be repeated 

while also repeating the flow cytometry analysis, but instead performing intracellular 

staining of other MDV proteins (such as pp38). Similarly, the work in this thesis could 

be repeated while also performing RT-qPCR, measuring the expression of Meq and 

other viral proteins directly, to confirm that virulence level does affect gene 

expression, or via Western blotting using chicken convalescent serum to detect 

multiple MDV proteins. If such work leads to similar results as those obtained here, 

then it suggests mutations between pathotypes do not affect uptake, and that increased 

virulence is more likely due to differences in gene expression (with more virulent 

strains expressing genes earlier and in greater amounts compared to less virulent 

strains) and/or protein mutations (such as those seen in Meq). This could be further 

expanded upon by performing transcriptome analyses (microarrays, RNA-seq, etc.) 

comparing gene expression across different pathotypes, looking to confirm that Meq is 

upregulated in more virulent MDV strains. Also, it would be important to establish 

these trends are reproducible in other permissive cell types (CEF, ex vivo Spleen and 

PBMC samples, etc.). 

To further build upon this research, comparing the establishment of latency 

and reactivation from latency between pathotypes could also be investigated. 
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Differences in the establishment of latency could be tested for by evaluating latently 

infected cells for their surface antigens, their motility, invasiveness, and chemotaxis 

rates and then quantifying the effect of viral latency on genetic stability and 

integration. Likewise, the differences in reactivation from latency between pathotypes 

could be examined by quantifying the rates of reactivation of latently infected cells 

and cell lines, possibly by measuring viral protein expression of the latently infected 

samples over time. Additionally, an in vivo study could be used to model the 

reactivation of the virus and its subsequent dissemination to the skin (where the virus 

reactivates and is shed into the environment) using luciferase tagged viruses. Either 

way, the differences in MDV pathotypes warrant further investigation to determine 

what factors could be best influencing the evolution of MDV. 
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FIGURES 

 

Figure 1: Dose-Response of MDV Pathotypes in CEF.  

To determine optimal time post MDV infection of CEF it was appropriate for CU91 

co-cultivation, and that this time didnôt differ among pathotypes, an MDV strain from 

each pathotype was seeded on CEF, and relative cell infection was measured 4-, 5-, 6-, 

and 7-days post infection via pp38 staining and flow cytometry. It was discovered that 

the 5-day time point, overall, constituted statistically significantly higher levels of 

cells positive for pp38 compared to the other time points; ergo, the day 5 time point 

was considered when the majority of strains reached maximum levels of MDV 

infection. Statistical significance was first determined by performing an F-test of 

equality of variances. For comparisons between populations of equal variance, a two-

sample T-test assuming equal variances was used. For comparisons between 

populations of unequal variance, a two-sample T-test assuming unequal variances was 

used. Asterisks denote statistical significance: * P<0.05; ** P<0.01; *** P<0.001. 
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C. 

 

Figure 2: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for GFP Fluorescence 

Percentage of cells positive for GFP fluorescence over time for all three time-courses. 

(A) Denotes the percentage of cells positive for GFP for the first time-course, with the 

686 recombinant MDV strain infected CU91 cells exhibiting a statistically significant 

higher percentage of cells positive for GFP compared to the CVI988 and RB1B 

strains. (B) Denotes the percentage of cells positive for GFP for the second time-

course. With this time-course, it was found that the 686 recombinant MDV strain 

infected CU91 cells again exhibited a statistically significant higher percentage of 

cells positive for GFP compared to the CVI988 and RB1B strains. Additionally, it was 

found that the RB1B strain was statistically significantly higher compared to the 

CVI988 strain at 3 hours post co-cultivation. (C) Denotes the percentage of cells 

positive for GFP for the third time-course. For the third time, the 686 infected CU91 

cells exhibited a statistically significant increase in GFP compared to either the 

CVI988 and RB1B strains, primarily in the earlier time points (1-8 hours). Statistical 

significance was first determined by performing an F-test of equality of variances. For 

comparisons between populations of equal variance, a two-sample T-test assuming 

equal variances was used. For comparisons between populations of unequal variance, 

a two-sample T-test assuming unequal variances was used. Asterisks denote statistical 

significance: * P<0.05; ** P<0.01; *** P<0.001. 
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C. 

 

Figure 3: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for RFP Fluorescence 

Percentage of cells positive for RFP fluorescence over time for all three time-courses. 

(A) Denotes the percentage of cells positive for RFP for the first time-course, with 

none of the strains exhibiting statistically significant differences between the time 

points (except for the first time point at 0.167 hours where RB1B had statistically 

higher levels of RFP fluorescence than the CVI988 infected sample). (B) Denotes the 

percentage of cells positive for RFP for the second time-course. With this time-course, 

it was found that the RB1B recombinant MDV strain infected CU91 cells exhibited a 

statistically significant higher percentage of cells positive for RFP compared to the 

CVI988 strain at 1, 1.5, 3, 4, and 8 hours post co-cultivation. Additionally, it was 

found that the RB1B strain was statistically significantly higher compared to the 686 

recombinant strain at 1.5 hours post co-cultivation. Lastly, the 686 recombinant strain 

had significantly higher amounts of RFP compared to CVI988 at 4 and 8 hours post 

co-cultivation (C) Denotes the percentage of cells positive for RFP for the third time-

course. This trial, like the first, largely saw no statistically significant difference in 

cells positive for RFP amongst strains. However, the CVI988 strain exhibited higher 

levels of RFP compared to RB1B at 4 hours post co-cultivation. Statistical 

significance was first determined by performing an F-test of equality of variances. For 

comparisons between populations of equal variance, a two-sample T-test assuming 

equal variances was used. For comparisons between populations of unequal variance, 

a two-sample T-test assuming unequal variances was used. Asterisks denote statistical 

significance: * P<0.05; ** P<0.01; *** P<0.001. 
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C. 

 

Figure 4: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Only GFP Fluorescence 

Percentage of cells positive for only GFP fluorescence (Meq expression only) over 

time for each time-course. (A) Results from the first trial. There was not an above 

background level number of cells positive for only GFP fluorescence, for all strains 

tested, until the 8-hour time point. After 8 hours, the 686 infected samples saw a 

statistically significant higher number of cells only positive for GFP fluorescence 

compared to CVI988 and RB1B. (B) Results from the second trial. The results 

mirrored those observed in the first trial, instead with the 686 infected samples 

exhibiting a statistically higher number of cells positive for only GFP fluorescence 

compared to CVI988 and/or RB1B from 1 hour post co-cultivation and onward. (C) 

Results from the third trial. The results again largely match the trends seen in the first 

two trials, with the 686 infected samples exhibiting significantly higher numbers of 

cells positive for only GFP fluorescence compared to CVI988 and/or RB1B from 2 

and 8 hours post co-cultivation and at 24 hours post co-cultivation. Statistical 

significance was first determined by performing an F-test of equality of variances. For 

comparisons between populations of equal variance, a two-sample T-test assuming 

equal variances was used. For comparisons between populations of unequal variance, 

a two-sample T-test assuming unequal variances was used. Asterisks denote statistical 

significance: * P<0.05; ** P<0.01; *** P<0.001. 
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C. 

 

Figure 5: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Only RFP Fluorescence 

Percentage of cells positive for only RFP fluorescence (UL49 expression only) over 

time for each time-course. (A) Results from the first trial. Both CVI988 and RB1B 

infected samples exhibited greater levels of cells positive for RFP fluorescence only 

compared to the 686 infected samples at all time points except at 2 hours post co-

cultivation. (B) Results from the second trial. The RB1B infected samples exhibited a 

statistically significant higher level of cells positive for RFP fluorescence only 

compared to both CVI988 and 686 samples for nearly all time points. Additionally, the 

CVI988 infected affected samples also had significantly higher levels of cells positive 

for RFP fluorescence only compared to the 686 samples for all time points except 8 

hours post co-cultivation. (C) Results from the third trial. The results of this trial more 

closely match those from the first trial, with both the CVI988 and RB1B infected 

samples exhibiting significantly higher levels of cells positive for RFP fluorescence 

only compared to the 686 infected samples for nearly all time points. Statistical 

significance was first determined by performing an F-test of equality of variances. For 

comparisons between populations of equal variance, a two-sample T-test assuming 

equal variances was used. For comparisons between populations of unequal variance, 
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a two-sample T-test assuming unequal variances was used. Asterisks denote statistical 

significance: * P<0.05; ** P<0.01; *** P<0.001. 
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C. 

 

Figure 6: Flow Cytometry Analysis of Recombinant Fluorescent MDV Infected 

CU91s: Percentage of Cells Positive for Both GFP & RFP Fluorescence 

Percentage of cells positive for both GFP and RFP fluorescence (Meq and UL49 

expression) over time for each time-course. (A) Results from the first trial. The 686 

infected samples exhibited greater levels of cells positive for both GFP and RFP 

fluorescence compared to the other strains after 0.5 hours post co-cultivation. (B) 

Results from the second trial. The 686 infected samples exhibited greater levels of 

cells positive for both GFP and RFP fluorescence compared to the other strains 

between 3 and 8 hours post co-cultivation. (C) Results from the third trial. It was 

found that there was no statistically significant difference in the number of cells 

positive for both GFP and RFP fluorescence between all of the strains tested. 

Statistical significance was first determined by performing an F-test of equality of 

variances. For comparisons between populations of equal variance, a two-sample T-

test assuming equal variances was used. For comparisons between populations of 

unequal variance, a two-sample T-test assuming unequal variances was used. 

Asterisks denote statistical significance: * P<0.05; ** P<0.01; *** P<0.001.  
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Figure 7: Flow Cytometry CD166 Analysis of Non-Fluorescent MDV Infected 

CU91s 

Indirect antibody staining, using Anti-BEN (CD166) primary antibodies and goat anti-

mouse Alexa 488 for the secondary antibodies, was then used to determine the relative 

number of CU91 cells in the sample. In the samples analyzed, at least 85% of cells 

were positive for CD166, suggesting that the samples were composed almost entirely 

of CU91 cells. 
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Figure 8: qPCR Standard Curve for Ovotransferrin and gB 

The equation for the line of best fit obtained for ovotransferrin was (y = -1.44ln(x) + 

38.912), R2 = 0.9974. The equation for the trendline fitted to the MDV gB standard 

curve was (y = -1.379ln(x) + 36.705), R2 = 0.9953. 
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Figure 9: qPCR Analysis of MDV Infected CU91 

The average number of viral genomes per 1000 cells were plotted for each strain over 

time. Many strains exhibited similar trends, each peaking in the number of viral 

genomes between 8 and 24 hours. Strains in blue denote mild and virulent MDV 

pathotypes, strains in orange denote those of the vvMDV pathotype, and those in 

green denote vv+MDV. 
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Appendix 

SUPPLEMENTARY  DATA  

 

 

A.1 qPCR Plate Layout for Standard Curve 

The plate layout used for creating the standard curve. The ovotransferrin 

columns denote where ovotransferrin DNA was added, while the gB columns denote 

where gB DNA was loaded. Yellow wells represent master mix with ovotransferrin 

primers while blue wells represent gB master mix. The numbers in each well represent 

the number of copies of DNA per well, with the zeroes standing for no DNA template 

controls. 
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A. 

 
 

B. 

 

A.2 qPCR Plate Layouts for MDV Infected CU91 Samples 

The plate layouts used for analyzing the MDV infected CU91 samples. Each 

plate was composed of the DNA extracted from one virus set co-cultivation (pictured 

here is RB1B). Plates were composed of either the 1-4 time points (A) or 8-48 

timepoints (B). Columns denote which bio-replicate the DNA is from, with each 

sample being completed in triplicate. Yellow wells represent master mix with 

ovotransferrin primers while blue wells represent the gB master mix. Wells are labeled 

with which time point the DNA was extracted from, or ñNTCò for no template 

controls. 
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A.3 DNA Concentrations 

Sample Name 

Nucleic 

Acid(ng/uL)  

Nucleic Acid After 

Chloroform 

Extraction(ng/uL)  

CU91 Only 115.822 54.376 

CU2 T=1 A 154.448 13.942 

CU2 T=2 A 186.24 105.644 

CU2 T=3 A 218.84 98.011 

CU2 T=4 A 173.128 48.731 

CU2 T=8 A 181.512 47.373 

CU2 T=22 A 133.71 16.125 

CU2 T=24 A 84.795 26.238 

CU2 T=48 A 97.694 38.971 

CU2 T=1 B 194.366 31.327 

CU2 T=2 B 183.468 78.389 

CU2 T=3 B 210.408 83.469 

CU2 T=4 B 15.415 0 

CU2 T=8 B 143.276 52.669 

CU2 T=22 B 124.564 26.265 

CU2 T=24 B 141.05 23.543 

CU2 T=48 B 130.6 42.352 

CU2 T=1 C 110.516 6.692 

CU2 T=2 C 242.462 85.334 
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CU2 T=3 C 202.509 107.531 

CU2 T=4 C 119.869 32.224 

CU2 T=8 C 127.543 51.747 

CU2 T=22 C 104.927 37.255 

CU2 T=24 C 101.963 20.934 

CU2 T=48 C 161.319 57.615 

M173 T=1 A 42.088 1.951 

M173 T=2 A 260.862 141.806 

M173 T=3 A 201.74 10.951 

M173 T=4 A 199.186 69.104 

M173 T=8 A 154.503 72.565 

M173 T=22 A 131.252 4.692 

M173 T=24 A 84.031 64.012 

M173 T=48 A 98.321 91.331 

M173 T=1 B 195.183 14.119 

M173 T=2 B 191.992 98.284 

M173 T=3 B 208.973 125.126 

M173 T=4 B 215.008 3.713 

M173 T=8 B 209.438 69.059 

M173 T=22 B 170.391 59.663 

M173 T=24 B 116.603 26.565 

M173 T=48 B 212.196 97.198 
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M173 T=1 C 54.282 5.225 

M173 T=2 C 229.281 97.107 

M173 T=3 C 39.042 0 

M173 T=4 C 227.114 131.734 

M173 T=8 C 173.1 97.515 

M173 T=22 C 237.602 73.216 

M173 T=24 C 105.041 57.513 

M173 T=48 C 224.924 138.813 

571 T=1 A 53.814 2.066 

571 T=2 A 202.183 80.304 

571 T=3 A 165.671 85.565 

571 T=4 A 144.081 75.035 

571 T=8 A 177.587 65.724 

571 T=22 A 81.96 26.554 

571 T=24 A 88.456 33.723 

571 T=48 A 295.027 104.961 

571 T=1 B 52.745 3.834 

571 T=2 B 76.627 55.842 

571 T=3 B 197.795 97.384 

571 T=4 B 196.931 57.44 

571 T=8 B 139.726 67.437 

571 T=22 B 174.702 94.024 
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571 T=24 B 19.851 86.575 

571 T=48 B 293.836 125.646 

571 T=1 C 57.721 3.903 

571 T=2 C 40.948 1.937 

571 T=3 C 175.065 91.719 

571 T=4 C 153.019 97.94 

571 T=8 C 217.062 87.142 

571 T=22 C 135.487 56.933 

571 T=24 C 106.37 13.513 

571 T=48 C 185.157 110.886 

 

Sample Name Nucleic Acid(ng/uL) 

Nucleic Acid 

After Chloroform 

Extraction(ng/uL)  

RB1B T=1 A 27.254 7.081 

RB1B T=2 A 228.736 167.931 

RB1B T=3 A 232.697   

RB1B T=4 A 94.396 60.186 

RB1B T=8 A 174.954 62.496 

RB1B T=22 A 112.777 74.45 

RB1B T=24 A 28.746 45.047 

RB1B T=48 A 185.687 123.746 

RB1B T=1 B 56.155 17.562 
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RB1B T=2 B 322.964   

RB1B T=3 B 239.259 163.804 

RB1B T=4 B 212.91   

RB1B T=8 B 185.98 113.686 

RB1B T=22 B 104.575 49.916 

RB1B T=24 B 126.281 64.87 

RB1B T=48 B 209.704 106.398 

RB1B T=1 C 59.058 20.496 

RB1B T=2 C 248.404   

RB1B T=3 C 269.176 174.486 

RB1B T=4 C 228.451 141.736 

RB1B T=8 C 133.727   

RB1B T=22 C 122.925 83.247 

RB1B T=24 C 102.14 46.14 

RB1B T=48 C 128.564 94.221 

Md5 T=1 A 51.823 7.248 

Md5 T=2 A 221.651 129.525 

Md5 T=3 A 216.882 109.699 

Md5 T=4 A 265.91 122.854 

Md5 T=8 A 92.204 32.135 

Md5 T=22 A 119.058 50.305 

Md5 T=24 A 137.476 72.337 
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Md5 T=48 A 254.245 115.226 

Md5 T=1 B 55.497 15.591 

Md5 T=2 B 282.694 129.823 

Md5 T=3 B 312.621 115.668 

Md5 T=4 B 169.24 92.987 

Md5 T=8 B 133.643 63.277 

Md5 T=22 B 82.081 40.439 

Md5 T=24 B 99.443 50.123 

Md5 T=48 B 129.151 15.903 

Md5 T=1 C 85.629 8.657 

Md5 T=2 C 241.448 36.613 

Md5 T=3 C 232.003 116.837 

Md5 T=4 C 225.695 115.08 

Md5 T=8 C 143.355 63.942 

Md5 T=22 C 113.612 25.03 

Md5 T=24 C 72.307 12.712 

Md5 T=48 C 278.338 86.379 

1137 T=1 A 36.348 2.584 

1137 T=2 A 209.991 8.936 

1137 T=3 A 212.605 126.467 

1137 T=4 A 224.63 25.163 

1137 T=8 A 218.802 76.972 
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1137 T=22 A 126.932 73.434 

1137 T=24 A 115.841 21.805 

1137 T=48 A 200.611 125.562 

1137 T=1 B 31.995 4.162 

1137 T=2 B 235.04 5.701 

1137 T=3 B 210.314 119.19 

1137 T=4 B 241.329 144.405 

1137 T=8 B 162.026 127.031 

1137 T=22 B 102.284 32.933 

1137 T=24 B 103.747 20.363 

1137 T=48 B 239.115 11.651 

1137 T=1 C 58.055 7.605 

1137 T=2 C 273.859 193.909 

1137 T=3 C 236.693 162.79 

1137 T=4 C 167.673 142.637 

1137 T=8 C 93.479 27.104 

1137 T=22 C 58.883 25.379 

1137 T=24 C 105.087 49.449 

1137 T=48 C 222.553 124.781 
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Sample Name 

Nucleic 

Acid(ng/uL)  

Nucleic Acid After 

Chloroform 

Extraction(ng/uL)  

N strain T=1 A 224.36 152.644 

N strain T=2 A 281.349 92.104 

N strain T=3 A 300.862 114.298 

N strain T=4 A 34.662 35.654 

N strain T=8 A 47.712 9.906 

N strain T=22 A 221.107 152.773 

N strain T=24 A 25.288 3.71 

N strain T=48 A 210.536 128.999 

N Strain T=1 B 157.542 86.375 

N Strain T=2 B 166.842 158.11 

N Strain T=3 B 190.296 132.796 

N Strain T=4 B 183.097 19.987 

N Strain T=8 B 33.154 14.323 

N Strain T=22 B 103.638 90.67 

N Strain T=24 B 68.801 57.608 

N Strain T=48 B 120.563 90.669 

N Strain T=1 C 169.456 4.488 

N Strain T=2 C 193.433 158.266 

N Strain T=3 C 15.67 130.526 

N Strain T=4 C 204.861 155.221 
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N Strain T=8 C 53.645 54.776 

N Strain T=22 C 88.507 82.243 

N Strain T=24 C 55.282 47.612 

N Strain T=48 C 140.74 138.615 

TK1A T=1 A 170.573 65.387 

TK1A T=2 A 310.329 110.966 

TK1A T=3 A 11.61 1.442 

TK1A T=4 A 4.448 9.863 

TK1A T=8 A 58.461 14.508 

TK1A T=22 A 99.014 21.284 

TK1A T=24 A 52.368 8.692 

TK1A T=48 A 199.712 75.453 

TK1A T=1 B 116.016 83.603 

TK1A T=2 B 18.132 0 

TK1A T=3 B 60.984 143.036 

TK1A T=4 B 135.058 95.945 

TK1A T=8 B 73.558 45.651 

TK1A T=22 B 91.606 53.888 

TK1A T=24 B 67.495 32.688 

TK1A T=48 B 110.797 79.69 

TK1A T=1 C 231.262 173.194 

TK1A T=2 C 182.861 106.859 
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TK1A T=3 C 168.229 110.575 

TK1A T=4 C 165.15 96.11 

TK1A T=8 C 74.149 45.291 

TK1A T=22 C 33.716 11.932 

TK1A T=24 C 45.261 13.47 

TK1A T=48 C 120.35 70.684 

TK2A T=1 A 372.376 125.811 

TK2A T=2 A 220.812 97.199 

TK2A T=3 A 375.051 112.992 

TK2A T=4 A 304.675 89.193 

TK2A T=8 A 99.948 38.61 

TK2A T=22 A 113.64 54.49 

TK2A T=24 A 31.813 11.51 

TK2A T=48 A 203.068 64.845 

TK2A T=1 B 127.968 14.007 

TK2A T=2 B 242.327 8.816 

TK2A T=3 B 236.434 142.922 

TK2A T=4 B 176.543 89.742 

TK2A T=8 B 128.011 66.386 

TK2A T=22 B 98.82 44.273 

TK2A T=24 B 85.154 24.875 

TK2A T=48 B 119.008 71.112 
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TK2A T=1 C 217.655 84.473 

TK2A T=2 C 262.618 194.889 

TK2A T=3 C 196.749 122.575 

TK2A T=4 C 128.929 82.941 

TK2A T=8 C 145.17 99.438 

TK2A T=22 C 78.148 8.887 

TK2A T=24 C 90.602 21.967 

TK2A T=48 C 103.15 54.268 

 

Sample Name 

Nucleic 

Acid(ng/uL)  

Nucleic Acid 

After Chloroform 

Extraction(ng/uL)  

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=1 A 215.706 14.083 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=2 A 218.409 15.677 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=3 A 177.823 21.757 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=4 A 278.149   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=8 A 68.24 36.104 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=22 A 323.479 19.158 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=24 A 287.979 16.06 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=48 A 279.114   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=1 B 225.829   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=2 B 302.377   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=3 B 213.876 10.96 



 66 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=4 B 152.518 19.004 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=8 B 75.701 35.316 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=22 B 230.072   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=24 B 360.709 18.848 

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=48 B 324.386   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=1 C 258.008   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=2 C 17.998   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=3 C 122.81   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=4 C 202.777   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=8 C 38.745   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=22 C 526.172   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=24 C 302.96   

pCVI988-GFP-2A-Meq, UL49-2A-RFP T=48 C 424.232   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=1 A 312.013   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=2 A 1091.914   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=3 A 337.327   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=4 A 228.075 130.713 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=8 A 106.74 21.888 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=22 A 247.16 14.969 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=24 A 540.795 240.448 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=48 A 368.361   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=1 B 320.85   
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pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=2 B 349.125   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=3 B 297.459   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=4 B 283.932   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=8 B 49.741   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=22 B 216.61 134.658 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=24 B 217.663 109.236 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=48 B 369.1   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=1 C 300.004   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=2 C 266.376   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=3 C 279.451   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=4 C 263.109 191.639 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=8 C 133.374 74.634 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=22 C 24.191   

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=24 C 285.892 26.863 

pRB-1B, GFP-2A-Meq, UL49-2A-RFP T=48 C 342.984   

686-GFP-2A-Meq, UL49-2A-RFP T=1 A 250.188   

686-GFP-2A-Meq, UL49-2A-RFP T=2 A 217.048   

686-GFP-2A-Meq, UL49-2A-RFP T=3 A 225.286   

686-GFP-2A-Meq, UL49-2A-RFP T=4 A 187.968 84.319 

686-GFP-2A-Meq, UL49-2A-RFP T=8 A 97.823 43.226 

686-GFP-2A-Meq, UL49-2A-RFP T=22 A 260.901 62.339 

686-GFP-2A-Meq, UL49-2A-RFP T=24 A 290.646   
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686-GFP-2A-Meq, UL49-2A-RFP T=48 A 257.695   

686-GFP-2A-Meq, UL49-2A-RFP T=1 B 179.719   

686-GFP-2A-Meq, UL49-2A-RFP T=2 B 237.797   

686-GFP-2A-Meq, UL49-2A-RFP T=3 B 178.367   

686-GFP-2A-Meq, UL49-2A-RFP T=4 B 189.594   

686-GFP-2A-Meq, UL49-2A-RFP T=8 B 95.188   

686-GFP-2A-Meq, UL49-2A-RFP T=22 B 225.82   

686-GFP-2A-Meq, UL49-2A-RFP T=24 B 185.622   

686-GFP-2A-Meq, UL49-2A-RFP T=48 B 281.503   

686-GFP-2A-Meq, UL49-2A-RFP T=1 C 384.422   

686-GFP-2A-Meq, UL49-2A-RFP T=2 C 14.088   

686-GFP-2A-Meq, UL49-2A-RFP T=3 C 19.548   

686-GFP-2A-Meq, UL49-2A-RFP T=4 C 205.088 97.636 

686-GFP-2A-Meq, UL49-2A-RFP T=8 C 75.413 28.836 

686-GFP-2A-Meq, UL49-2A-RFP T=22 C 321.2   

686-GFP-2A-Meq, UL49-2A-RFP T=24 C 358.933   

686-GFP-2A-Meq, UL49-2A-RFP T=48 C 323.793   
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A.4 Ct Values from qPCR Analysis 

 

Target Content Sample 

Biological 

Set Name Cq Cq Mean 

Cq Std. 

Dev 

ovo Pos Ctrl 0Hr CU91 26.7493 26.7493 0.0000 

ovo Pos Ctrl 0Hr CU91 26.7821 26.7821 0.0000 

ovo Pos Ctrl 0Hr CU91 26.8560 26.8560 0.0000 

gB Neg Ctrl 0Hr CU91 31.8778 31.8778 0.0000 

gB Neg Ctrl 0Hr CU91 32.2576 32.2576 0.0000 

gB Neg Ctrl 0Hr CU91 31.8919 31.8919 0.0000 

ovo Cu2 1Hr A 25.4382 25.2683 0.1518 

ovo Cu2 1Hr A 25.2207 25.2683 0.1518 

ovo Cu2 1Hr A 25.1461 25.2683 0.1518 

ovo Cu2 1Hr B 24.0439 24.0676 0.1757 

ovo Cu2 1Hr B 23.9049 24.0676 0.1757 

ovo Cu2 1Hr B 24.2539 24.0676 0.1757 

ovo Cu2 2Hr C 23.4287 23.4952 0.0992 

ovo Cu2 2Hr C 23.4478 23.4952 0.0992 

ovo Cu2 2Hr C 23.6092 23.4952 0.0992 

ovo Cu2 2Hr A 23.8752 23.7926 0.1127 

ovo Cu2 2Hr A 23.8384 23.7926 0.1127 

ovo Cu2 2Hr A 23.6642 23.7926 0.1127 

ovo Cu2 2Hr B 23.3777 23.3455 0.0281 

ovo Cu2 2Hr B 23.3322 23.3455 0.0281 

ovo Cu2 2Hr B 23.3265 23.3455 0.0281 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo Cu2 3Hr A 23.8078 23.6896 0.1292 

ovo Cu2 3Hr A 23.5517 23.6896 0.1292 

ovo Cu2 3Hr A 23.7093 23.6896 0.1292 

ovo Cu2 3Hr B 23.3741 23.3442 0.0288 

ovo Cu2 3Hr B 23.3418 23.3442 0.0288 

ovo Cu2 3Hr B 23.3167 23.3442 0.0288 

ovo Cu2 3Hr C 23.5395 23.5722 0.0285 

ovo Cu2 3Hr C 23.5923 23.5722 0.0285 
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ovo Cu2 3Hr C 23.5846 23.5722 0.0285 

ovo Cu2 4Hr A 22.3629 22.6252 0.2280 

ovo Cu2 4Hr A 22.7372 22.6252 0.2280 

ovo Cu2 4Hr A 22.7755 22.6252 0.2280 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo Cu2 4Hr C 23.8377 23.9055 0.0608 

ovo Cu2 4Hr C 23.9234 23.9055 0.0608 

ovo Cu2 4Hr C 23.9552 23.9055 0.0608 

ovo Cu2 8Hr A 23.8880 23.7368 0.2300 

ovo Cu2 8Hr A 23.4721 23.7368 0.2300 

ovo Cu2 8Hr A 23.8502 23.7368 0.2300 

ovo Cu2 8Hr B 23.4237 23.4775 0.0468 

ovo Cu2 8Hr B 23.5000 23.4775 0.0468 

ovo Cu2 8Hr B 23.5088 23.4775 0.0468 

ovo Cu2 8Hr C 23.5742 23.7088 0.1464 

ovo Cu2 8Hr C 23.8646 23.7088 0.1464 

ovo Cu2 8Hr C 23.6874 23.7088 0.1464 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     37.9561 37.9561 0.0000 

ovo Cu2 16Hr A 24.1643 23.9970 0.1682 

ovo Cu2 16Hr A 23.9989 23.9970 0.1682 

ovo Cu2 16Hr A 23.8278 23.9970 0.1682 

ovo Cu2 16Hr B 24.1833 24.2673 0.1152 

ovo Cu2 16Hr B 24.3986 24.2673 0.1152 

ovo Cu2 16Hr B 24.2201 24.2673 0.1152 

ovo Cu2 16Hr C 24.5155 24.1966 0.2763 

ovo Cu2 16Hr C 24.0292 24.1966 0.2763 

ovo Cu2 16Hr C 24.0451 24.1966 0.2763 

ovo Cu2 24Hr A 24.5135 24.4153 0.1111 

ovo Cu2 24Hr A 24.2947 24.4153 0.1111 

ovo Cu2 24Hr A 24.4377 24.4153 0.1111 

ovo Cu2 24Hr B 25.1889 25.2755 0.0776 

ovo Cu2 24Hr B 25.2988 25.2755 0.0776 
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ovo Cu2 24Hr B 25.3388 25.2755 0.0776 

ovo Cu2 24Hr C 25.0804 25.1945 0.1172 

ovo Cu2 24Hr C 25.3146 25.1945 0.1172 

ovo Cu2 24Hr C 25.1885 25.1945 0.1172 

ovo Cu2 48Hr A 23.1636 23.1233 0.0351 

ovo Cu2 48Hr A 23.1069 23.1233 0.0351 

ovo Cu2 48Hr A 23.0995 23.1233 0.0351 

ovo Cu2 48Hr B 23.2053 23.2365 0.0277 

ovo Cu2 48Hr B 23.2462 23.2365 0.0277 

ovo Cu2 48Hr B 23.2581 23.2365 0.0277 

ovo Cu2 48Hr C 22.7906 22.8537 0.0732 

ovo Cu2 48Hr C 22.9339 22.8537 0.0732 

ovo Cu2 48Hr C 22.8367 22.8537 0.0732 

gB Cu2 1Hr A 17.2688 17.1853 0.0766 

gB Cu2 1Hr A 17.1689 17.1853 0.0766 

gB Cu2 1Hr A 17.1183 17.1853 0.0766 

gB Cu2 1Hr B 16.6825 16.7315 0.1298 

gB Cu2 1Hr B 16.6335 16.7315 0.1298 

gB Cu2 1Hr B 16.8787 16.7315 0.1298 

gB Cu2 2Hr C 15.9252 15.9740 0.0773 

gB Cu2 2Hr C 15.9337 15.9740 0.0773 

gB Cu2 2Hr C 16.0631 15.9740 0.0773 

gB Cu2 2Hr A 16.1620 16.2447 0.0718 

gB Cu2 2Hr A 16.2906 16.2447 0.0718 

gB Cu2 2Hr A 16.2815 16.2447 0.0718 

gB Cu2 2Hr B 15.8478 15.8824 0.0434 

gB Cu2 2Hr B 15.8684 15.8824 0.0434 

gB Cu2 2Hr B 15.9311 15.8824 0.0434 

gB NTC     37.7538 37.7538 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     38.9989 38.9989 0.0000 

gB Cu2 3Hr A 15.9604 15.8711 0.0775 

gB Cu2 3Hr A 15.8211 15.8711 0.0775 

gB Cu2 3Hr A 15.8319 15.8711 0.0775 

gB Cu2 3Hr B 16.3973 16.4165 0.0177 

gB Cu2 3Hr B 16.4199 16.4165 0.0177 
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gB Cu2 3Hr B 16.4322 16.4165 0.0177 

gB Cu2 3Hr C 15.9101 15.9123 0.0884 

gB Cu2 3Hr C 15.8250 15.9123 0.0884 

gB Cu2 3Hr C 16.0018 15.9123 0.0884 

gB Cu2 4Hr A 15.7304 15.7987 0.0966 

gB Cu2 4Hr A 15.8670 15.7987 0.0966 

gB NTC     38.2102 38.2102 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB Cu2 4Hr C 16.0808 16.0089 0.1114 

gB Cu2 4Hr C 15.8806 16.0089 0.1114 

gB Cu2 4Hr C 16.0652 16.0089 0.1114 

gB Cu2 8Hr A 15.0431 14.8057 0.4509 

gB Cu2 8Hr A 14.2857 14.8057 0.4509 

gB Cu2 8Hr A 15.0883 14.8057 0.4509 

gB Cu2 8Hr B 15.6911 15.7077 0.0484 

gB Cu2 8Hr B 15.7622 15.7077 0.0484 

gB Cu2 8Hr B 15.6698 15.7077 0.0484 

gB Cu2 8Hr C 14.9612 15.0347 0.1040 

gB Cu2 8Hr C 15.1083 15.0347 0.1040 

gB NTC     NaN 0.0000 0.0000 

gB NTC     33.8041 33.8041 0.0000 

gB NTC     38.3852 38.3852 0.0000 

gB Cu2 16Hr A 15.3466 15.2932 0.0467 

gB Cu2 16Hr A 15.2732 15.2932 0.0467 

gB Cu2 16Hr A 15.2597 15.2932 0.0467 

gB Cu2 16Hr B 15.0951 15.0784 0.0305 

gB Cu2 16Hr B 15.0432 15.0784 0.0305 

gB Cu2 16Hr B 15.0969 15.0784 0.0305 

gB Cu2 16Hr C 15.6597 15.7214 0.0543 

gB Cu2 16Hr C 15.7621 15.7214 0.0543 

gB Cu2 16Hr C 15.7424 15.7214 0.0543 

gB Cu2 24Hr A 16.0756 16.1094 0.0409 

gB Cu2 24Hr A 16.0978 16.1094 0.0409 

gB Cu2 24Hr A 16.1549 16.1094 0.0409 

gB Cu2 24Hr B 16.9354 16.6609 0.2377 
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gB Cu2 24Hr B 16.5204 16.6609 0.2377 

gB Cu2 24Hr B 16.5269 16.6609 0.2377 

gB Cu2 24Hr C 16.0616 16.1016 0.0524 

gB Cu2 24Hr C 16.0823 16.1016 0.0524 

gB Cu2 24Hr C 16.1609 16.1016 0.0524 

gB Cu2 48Hr A 16.1559 15.8744 0.2654 

gB Cu2 48Hr A 15.6286 15.8744 0.2654 

gB Cu2 48Hr A 15.8388 15.8744 0.2654 

gB Cu2 48Hr B 16.1465 16.0805 0.0596 

gB Cu2 48Hr B 16.0305 16.0805 0.0596 

gB Cu2 48Hr B 16.0646 16.0805 0.0596 

gB Cu2 48Hr C 15.8233 15.6991 0.2081 

gB Cu2 48Hr C 15.4588 15.6991 0.2081 

gB Cu2 48Hr C 15.8152 15.6991 0.2081 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo M173 1Hr B 24.9115 24.9874 0.0680 

ovo M173 1Hr B 25.0081 24.9874 0.0680 

ovo M173 1Hr B 25.0426 24.9874 0.0680 

ovo M173 1Hr C 26.3711 26.4472 0.0725 

ovo M173 1Hr C 26.4550 26.4472 0.0725 

ovo M173 1Hr C 26.5154 26.4472 0.0725 

ovo M173 2Hr A 23.3452 23.2651 0.0697 

ovo M173 2Hr A 23.2178 23.2651 0.0697 

ovo M173 2Hr A 23.2323 23.2651 0.0697 

ovo M173 2Hr B 22.9553 22.8803 0.0803 

ovo M173 2Hr B 22.8901 22.8803 0.0803 

ovo M173 2Hr B 22.7956 22.8803 0.0803 

ovo M173 2Hr C 23.6462 23.3548 0.2634 

ovo M173 2Hr C 23.1334 23.3548 0.2634 

ovo M173 2Hr C 23.2848 23.3548 0.2634 

ovo M173 3Hr A 26.4682 26.4286 0.0899 

ovo M173 3Hr A 26.3257 26.4286 0.0899 

ovo M173 3Hr A 26.4919 26.4286 0.0899 

ovo M173 3Hr B 23.6630 23.6409 0.0208 
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ovo M173 3Hr B 23.6217 23.6409 0.0208 

ovo M173 3Hr B 23.6380 23.6409 0.0208 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo M173 4Hr A 24.0127 23.8296 0.1602 

ovo M173 4Hr A 23.7611 23.8296 0.1602 

ovo M173 4Hr A 23.7151 23.8296 0.1602 

ovo M173 4Hr B 27.8524 27.6527 0.2084 

ovo M173 4Hr B 27.6693 27.6527 0.2084 

ovo M173 4Hr B 27.4365 27.6527 0.2084 

ovo M173 4Hr C 23.5605 23.7037 0.1364 

ovo M173 4Hr C 23.8321 23.7037 0.1364 

ovo M173 4Hr C 23.7184 23.7037 0.1364 

ovo M173 8Hr A 24.0454 24.0450 0.0906 

ovo M173 8Hr A 23.9542 24.0450 0.0906 

ovo M173 8Hr A 24.1354 24.0450 0.0906 

ovo M173 8Hr B 23.9438 23.9751 0.1254 

ovo M173 8Hr B 23.8683 23.9751 0.1254 

ovo M173 8Hr B 24.1132 23.9751 0.1254 

ovo M173 8Hr C 24.0144 24.0591 0.0468 

ovo M173 8Hr C 24.0552 24.0591 0.0468 

ovo M173 8Hr C 24.1077 24.0591 0.0468 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo M173 16Hr A 27.6167 27.6205 0.0327 

ovo M173 16Hr A 27.6550 27.6205 0.0327 

ovo M173 16Hr A 27.5899 27.6205 0.0327 

ovo M173 16Hr B 23.7645 23.7586 0.0434 

ovo M173 16Hr B 23.7988 23.7586 0.0434 

ovo M173 16Hr B 23.7127 23.7586 0.0434 

ovo M173 16Hr C 24.1408 23.7777 0.3156 

ovo M173 16Hr C 23.6235 23.7777 0.3156 

ovo M173 16Hr C 23.5690 23.7777 0.3156 

ovo M173 24Hr A 23.5957 23.6137 0.0683 
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ovo M173 24Hr A 23.6892 23.6137 0.0683 

ovo M173 24Hr A 23.5561 23.6137 0.0683 

ovo M173 24Hr B 24.4407 24.4061 0.0477 

ovo M173 24Hr B 24.4259 24.4061 0.0477 

ovo M173 24Hr B 24.3517 24.4061 0.0477 

ovo M173 24Hr C 23.6215 23.6112 0.0132 

ovo M173 24Hr C 23.6158 23.6112 0.0132 

ovo M173 24Hr C 23.5963 23.6112 0.0132 

ovo M173 48Hr A 23.1841 23.2325 0.0687 

ovo M173 48Hr A 23.3111 23.2325 0.0687 

ovo M173 48Hr A 23.2022 23.2325 0.0687 

ovo M173 48Hr B 23.2614 23.1840 0.0707 

ovo M173 48Hr B 23.1678 23.1840 0.0707 

ovo M173 48Hr B 23.1227 23.1840 0.0707 

ovo M173 48Hr C 23.6730 23.8451 0.1599 

ovo M173 48Hr C 23.8731 23.8451 0.1599 

ovo M173 48Hr C 23.9891 23.8451 0.1599 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     39.0717 39.0717 0.0000 

gB M173 1Hr B 17.6280 17.7834 0.2138 

gB M173 1Hr B 17.6949 17.7834 0.2138 

gB M173 1Hr B 18.0271 17.7834 0.2138 

gB M173 1Hr C 19.0581 19.1124 0.0728 

gB M173 1Hr C 19.0840 19.1124 0.0728 

gB M173 1Hr C 19.1951 19.1124 0.0728 

gB M173 2Hr A 15.9465 16.0199 0.0636 

gB M173 2Hr A 16.0553 16.0199 0.0636 

gB M173 2Hr A 16.0579 16.0199 0.0636 

gB M173 2Hr B 15.5072 15.5429 0.0617 

gB M173 2Hr B 15.6142 15.5429 0.0617 

gB M173 2Hr B 15.5073 15.5429 0.0617 

gB M173 2Hr C 16.2043 16.2858 0.0791 

gB M173 2Hr C 16.2910 16.2858 0.0791 

gB M173 2Hr C 16.3622 16.2858 0.0791 

gB M173 3Hr A 18.4661 18.5667 0.3749 
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gB M173 3Hr A 18.9816 18.5667 0.3749 

gB M173 3Hr A 18.2524 18.5667 0.3749 

gB M173 3Hr B 16.3459 16.3465 0.1014 

gB M173 3Hr B 16.2455 16.3465 0.1014 

gB M173 3Hr B 16.4482 16.3465 0.1014 

gB NTC     38.2472 38.2472 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     37.6079 37.6079 0.0000 

gB M173 4Hr A 16.5484 16.4099 0.1966 

gB M173 4Hr A 16.4965 16.4099 0.1966 

gB M173 4Hr A 16.1849 16.4099 0.1966 

gB M173 4Hr B 20.2845 20.2682 0.0231 

gB M173 4Hr B 20.2518 20.2682 0.0231 

gB M173 4Hr C 16.2169 16.2139 0.0082 

gB M173 4Hr C 16.2202 16.2139 0.0082 

gB M173 4Hr C 16.2047 16.2139 0.0082 

gB M173 8Hr A 15.9059 15.8020 0.1033 

gB M173 8Hr A 15.8006 15.8020 0.1033 

gB M173 8Hr A 15.6994 15.8020 0.1033 

gB M173 8Hr B 16.2098 16.2254 0.0152 

gB M173 8Hr B 16.2264 16.2254 0.0152 

gB M173 8Hr B 16.2401 16.2254 0.0152 

gB M173 8Hr C 15.9829 16.0811 0.0905 

gB M173 8Hr C 16.0992 16.0811 0.0905 

gB M173 8Hr C 16.1611 16.0811 0.0905 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     36.0159 36.0159 0.0000 

gB M173 16Hr A 19.1866 19.2428 0.0609 

gB M173 16Hr A 19.2344 19.2428 0.0609 

gB M173 16Hr A 19.3075 19.2428 0.0609 

gB M173 16Hr B 15.6175 15.6612 0.0384 

gB M173 16Hr B 15.6766 15.6612 0.0384 

gB M173 16Hr B 15.6895 15.6612 0.0384 

gB M173 16Hr C 15.4175 15.5022 0.0766 

gB M173 16Hr C 15.5666 15.5022 0.0766 



 77 

gB M173 16Hr C 15.5226 15.5022 0.0766 

gB M173 24Hr A 14.4212 14.9639 0.4749 

gB M173 24Hr A 15.1679 14.9639 0.4749 

gB M173 24Hr A 15.3027 14.9639 0.4749 

gB M173 24Hr B 16.2025 16.1206 0.0947 

gB M173 24Hr B 16.0169 16.1206 0.0947 

gB M173 24Hr B 16.1425 16.1206 0.0947 

gB M173 24Hr C 15.2999 15.4233 0.1503 

gB M173 24Hr C 15.3793 15.4233 0.1503 

gB M173 24Hr C 15.5907 15.4233 0.1503 

gB M173 48Hr A 16.0053 16.0983 0.1078 

gB M173 48Hr A 16.2166 16.0983 0.1078 

gB M173 48Hr A 16.0732 16.0983 0.1078 

gB M173 48Hr B 15.9208 15.8419 0.2442 

gB M173 48Hr B 15.5681 15.8419 0.2442 

gB M173 48Hr B 16.0369 15.8419 0.2442 

gB M173 48Hr C 16.2563 16.3376 0.2163 

gB M173 48Hr C 16.1737 16.3376 0.2163 

gB M173 48Hr C 16.5828 16.3376 0.2163 

ovo 571 1Hr A 28.7588 28.7336 0.0524 

ovo 571 1Hr A 28.6734 28.7336 0.0524 

ovo 571 1Hr A 28.7686 28.7336 0.0524 

ovo 571 1Hr B 27.1754 27.1289 0.1962 

ovo 571 1Hr B 26.9137 27.1289 0.1962 

ovo 571 1Hr B 27.2977 27.1289 0.1962 

ovo 571 1Hr C 26.6134 26.6907 0.0807 

ovo 571 1Hr C 26.6844 26.6907 0.0807 

ovo 571 1Hr C 26.7743 26.6907 0.0807 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 571 2Hr A 23.1750 23.1878 0.0437 

ovo 571 2Hr A 23.1520 23.1878 0.0437 

ovo 571 2Hr A 23.2365 23.1878 0.0437 

ovo 571 2Hr B 23.9445 24.0397 0.0852 

ovo 571 2Hr B 24.1086 24.0397 0.0852 
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ovo 571 2Hr B 24.0661 24.0397 0.0852 

ovo 571 2Hr C 32.0689 31.5789 0.4688 

ovo 571 2Hr C 31.1347 31.5789 0.4688 

ovo 571 2Hr C 31.5331 31.5789 0.4688 

ovo 571 3Hr A 23.7904 23.7460 0.0863 

ovo 571 3Hr A 23.6466 23.7460 0.0863 

ovo 571 3Hr A 23.8011 23.7460 0.0863 

ovo 571 3Hr B 23.8437 23.7984 0.0401 

ovo 571 3Hr B 23.7843 23.7984 0.0401 

ovo 571 3Hr B 23.7673 23.7984 0.0401 

ovo 571 3Hr C 23.8355 23.8896 0.0529 

ovo 571 3Hr C 23.9412 23.8896 0.0529 

ovo 571 3Hr C 23.8920 23.8896 0.0529 

ovo 571 4Hr A 23.7208 23.6071 0.0985 

ovo 571 4Hr A 23.5512 23.6071 0.0985 

ovo 571 4Hr A 23.5492 23.6071 0.0985 

ovo 571 4Hr B 24.2538 24.2946 0.0399 

ovo 571 4Hr B 24.3335 24.2946 0.0399 

ovo 571 4Hr B 24.2966 24.2946 0.0399 

ovo 571 4Hr C 23.8285 23.9092 0.0997 

ovo 571 4Hr C 24.0207 23.9092 0.0997 

ovo 571 4Hr C 23.8783 23.9092 0.0997 

ovo 571 8Hr A 23.7562 23.5920 0.1574 

ovo 571 8Hr A 23.4425 23.5920 0.1574 

ovo 571 8Hr A 23.5771 23.5920 0.1574 

ovo 571 8Hr B 23.6318 23.5955 0.2191 

ovo 571 8Hr B 23.3605 23.5955 0.2191 

ovo 571 8Hr B 23.7943 23.5955 0.2191 

ovo 571 8Hr C 23.6477 23.6294 0.0539 

ovo 571 8Hr C 23.6717 23.6294 0.0539 

ovo 571 8Hr C 23.5687 23.6294 0.0539 

ovo 571 16Hr A 24.3666 24.3406 0.0264 

ovo 571 16Hr A 24.3139 24.3406 0.0264 

ovo 571 16Hr A 24.3413 24.3406 0.0264 

ovo 571 16Hr B 23.4528 23.5871 0.1179 

ovo 571 16Hr B 23.6739 23.5871 0.1179 
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ovo 571 16Hr B 23.6344 23.5871 0.1179 

ovo 571 16Hr C 24.2037 23.8138 0.3377 

ovo 571 16Hr C 23.6246 23.8138 0.3377 

ovo 571 16Hr C 23.6130 23.8138 0.3377 

ovo 571 24Hr A 24.0769 24.0150 0.0536 

ovo 571 24Hr A 23.9851 24.0150 0.0536 

ovo 571 24Hr A 23.9831 24.0150 0.0536 

ovo 571 24Hr B 23.3837 23.4746 0.0870 

ovo 571 24Hr B 23.5570 23.4746 0.0870 

ovo 571 24Hr B 23.4831 23.4746 0.0870 

ovo 571 24Hr C 25.6507 25.6535 0.0033 

ovo 571 24Hr C 25.6528 25.6535 0.0033 

ovo 571 24Hr C 25.6572 25.6535 0.0033 

ovo 571 48Hr A 22.7500 22.7474 0.0028 

ovo 571 48Hr A 22.7478 22.7474 0.0028 

ovo 571 48Hr A 22.7445 22.7474 0.0028 

ovo 571 48Hr B 23.1908 23.1495 0.0825 

ovo 571 48Hr B 23.0545 23.1495 0.0825 

ovo 571 48Hr B 23.2031 23.1495 0.0825 

ovo 571 48Hr C 23.2187 23.2697 0.0458 

ovo 571 48Hr C 23.2832 23.2697 0.0458 

ovo 571 48Hr C 23.3071 23.2697 0.0458 

gB 571 1Hr A 22.2278 22.0283 0.1796 

gB 571 1Hr A 21.8795 22.0283 0.1796 

gB 571 1Hr A 21.9777 22.0283 0.1796 

gB 571 1Hr B 20.2948 20.2969 0.0442 

gB 571 1Hr B 20.3422 20.2969 0.0442 

gB 571 1Hr B 20.2538 20.2969 0.0442 

gB 571 1Hr C 20.4691 20.5823 0.1575 

gB 571 1Hr C 20.5157 20.5823 0.1575 

gB 571 1Hr C 20.7623 20.5823 0.1575 

gB NTC     39.0292 39.0292 0.0000 

gB NTC     36.8359 36.8359 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 571 2Hr A 17.1290 17.1310 0.0361 

gB 571 2Hr A 17.1681 17.1310 0.0361 
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gB 571 2Hr A 17.0960 17.1310 0.0361 

gB 571 2Hr B 17.6284 17.6645 0.0320 

gB 571 2Hr B 17.6893 17.6645 0.0320 

gB 571 2Hr B 17.6759 17.6645 0.0320 

gB 571 2Hr C 24.8824 25.0208 0.1200 

gB 571 2Hr C 25.0946 25.0208 0.1200 

gB 571 2Hr C 25.0855 25.0208 0.1200 

gB 571 3Hr A 17.4101 17.3131 0.0851 

gB 571 3Hr A 17.2511 17.3131 0.0851 

gB 571 3Hr A 17.2780 17.3131 0.0851 

gB 571 3Hr B 17.1479 17.0045 0.1459 

gB 571 3Hr B 16.8561 17.0045 0.1459 

gB 571 3Hr B 17.0095 17.0045 0.1459 

gB 571 3Hr C 17.0868 17.1347 0.0415 

gB 571 3Hr C 17.1566 17.1347 0.0415 

gB 571 3Hr C 17.1606 17.1347 0.0415 

gB 571 4Hr A 17.5251 17.5545 0.0360 

gB 571 4Hr A 17.5946 17.5545 0.0360 

gB 571 4Hr A 17.5439 17.5545 0.0360 

gB 571 4Hr B 17.3439 17.3949 0.0648 

gB 571 4Hr B 17.3729 17.3949 0.0648 

gB 571 4Hr B 17.4678 17.3949 0.0648 

gB 571 4Hr C 17.5700 17.6769 0.1345 

gB 571 4Hr C 17.6326 17.6769 0.1345 

gB 571 4Hr C 17.8280 17.6769 0.1345 

gB 571 8Hr A 16.6112 16.4923 0.1048 

gB 571 8Hr A 16.4131 16.4923 0.1048 

gB 571 8Hr A 16.4527 16.4923 0.1048 

gB 571 8Hr B 16.5338 16.5600 0.0403 

gB 571 8Hr B 16.6064 16.5600 0.0403 

gB 571 8Hr B 16.5399 16.5600 0.0403 

gB 571 8Hr C 17.0233 17.0769 0.0471 

gB 571 8Hr C 17.0960 17.0769 0.0471 

gB 571 8Hr C 17.1114 17.0769 0.0471 

gB NTC     39.4362 39.4362 0.0000 

gB NTC     39.5377 39.5377 0.0000 
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gB NTC     39.4635 39.4635 0.0000 

gB 571 16Hr A 16.6388 16.5240 0.1013 

gB 571 16Hr A 16.4860 16.5240 0.1013 

gB 571 16Hr A 16.4471 16.5240 0.1013 

gB 571 16Hr B 15.8172 15.7981 0.0173 

gB 571 16Hr B 15.7837 15.7981 0.0173 

gB 571 16Hr B 15.7933 15.7981 0.0173 

gB 571 16Hr C 16.1128 16.1167 0.0276 

gB 571 16Hr C 16.0914 16.1167 0.0276 

gB 571 16Hr C 16.1461 16.1167 0.0276 

gB 571 24Hr A 16.2239 16.1591 0.0881 

gB 571 24Hr A 16.0588 16.1591 0.0881 

gB 571 24Hr A 16.1947 16.1591 0.0881 

gB 571 24Hr B 15.5925 15.5977 0.0191 

gB 571 24Hr B 15.5818 15.5977 0.0191 

gB 571 24Hr B 15.6189 15.5977 0.0191 

gB 571 24Hr C 17.5536 17.6108 0.0532 

gB 571 24Hr C 17.6587 17.6108 0.0532 

gB 571 24Hr C 17.6202 17.6108 0.0532 

gB 571 48Hr A 15.9074 15.8683 0.0769 

gB 571 48Hr A 15.9178 15.8683 0.0769 

gB 571 48Hr A 15.7797 15.8683 0.0769 

gB 571 48Hr B 15.9636 15.8505 0.1015 

gB 571 48Hr B 15.8206 15.8505 0.1015 

gB 571 48Hr B 15.7673 15.8505 0.1015 

gB 571 48Hr C 15.8246 15.8087 0.0220 

gB 571 48Hr C 15.7835 15.8087 0.0220 

gB 571 48Hr C 15.8180 15.8087 0.0220 

ovo RB1B 1Hr A 26.0025 25.9486 0.1426 

ovo RB1B 1Hr A 25.7868 25.9486 0.1426 

ovo RB1B 1Hr A 26.0563 25.9486 0.1426 

ovo RB1B 1Hr B 25.0548 24.9475 0.2547 

ovo RB1B 1Hr B 24.6568 24.9475 0.2547 

ovo RB1B 1Hr B 25.1310 24.9475 0.2547 

ovo RB1B 1Hr C 24.2956 24.3349 0.1294 

ovo RB1B 1Hr C 24.2297 24.3349 0.1294 
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ovo RB1B 1Hr C 24.4793 24.3349 0.1294 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo RB1B 2Hr A 23.2234 23.3395 0.1153 

ovo RB1B 2Hr A 23.3411 23.3395 0.1153 

ovo RB1B 2Hr A 23.4541 23.3395 0.1153 

ovo RB1B 2Hr B 24.1972 24.1615 0.0426 

ovo RB1B 2Hr B 24.1143 24.1615 0.0426 

ovo RB1B 2Hr B 24.1729 24.1615 0.0426 

ovo RB1B 2Hr C 25.0001 24.5296 0.4075 

ovo RB1B 2Hr C 24.2892 24.5296 0.4075 

ovo RB1B 2Hr C 24.2994 24.5296 0.4075 

ovo RB1B 3Hr A 23.9037 23.9003 0.0413 

ovo RB1B 3Hr A 23.9398 23.9003 0.0413 

ovo RB1B 3Hr A 23.8574 23.9003 0.0413 

ovo RB1B 3Hr B 23.4409 23.4091 0.0432 

ovo RB1B 3Hr B 23.4264 23.4091 0.0432 

ovo RB1B 3Hr B 23.3599 23.4091 0.0432 

ovo RB1B 3Hr C 23.3550 23.3847 0.0292 

ovo RB1B 3Hr C 23.4133 23.3847 0.0292 

ovo RB1B 3Hr C 23.3859 23.3847 0.0292 

ovo RB1B 4Hr A 23.3934 23.2858 0.0935 

ovo RB1B 4Hr A 23.2406 23.2858 0.0935 

ovo RB1B 4Hr A 23.2235 23.2858 0.0935 

ovo RB1B 4Hr B 24.0793 24.0323 0.0543 

ovo RB1B 4Hr B 24.0447 24.0323 0.0543 

ovo RB1B 4Hr B 23.9729 24.0323 0.0543 

ovo RB1B 4Hr C 23.4305 23.4529 0.0219 

ovo RB1B 4Hr C 23.4541 23.4529 0.0219 

ovo RB1B 4Hr C 23.4742 23.4529 0.0219 

ovo RB1B 8Hr A 23.8404 23.7865 0.1214 

ovo RB1B 8Hr A 23.6475 23.7865 0.1214 

ovo RB1B 8Hr A 23.8717 23.7865 0.1214 

ovo RB1B 8Hr B 23.6985 23.6232 0.1230 

ovo RB1B 8Hr B 23.4812 23.6232 0.1230 
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ovo RB1B 8Hr B 23.6898 23.6232 0.1230 

ovo RB1B 8Hr C 23.9273 23.8965 0.0801 

ovo RB1B 8Hr C 23.8056 23.8965 0.0801 

ovo RB1B 8Hr C 23.9565 23.8965 0.0801 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo RB1B 16Hr A 23.2250 23.2474 0.0317 

ovo RB1B 16Hr A 23.2698 23.2474 0.0317 

ovo RB1B 16Hr B 23.3953 23.4165 0.0374 

ovo RB1B 16Hr B 23.3946 23.4165 0.0374 

ovo RB1B 16Hr B 23.4597 23.4165 0.0374 

ovo RB1B 16Hr C 24.1872 23.7286 0.3972 

ovo RB1B 16Hr C 23.5036 23.7286 0.3972 

ovo RB1B 16Hr C 23.4950 23.7286 0.3972 

ovo RB1B 24Hr A 23.3948 23.3647 0.0592 

ovo RB1B 24Hr A 23.2965 23.3647 0.0592 

ovo RB1B 24Hr A 23.4027 23.3647 0.0592 

ovo RB1B 24Hr B 23.4647 23.4402 0.0400 

ovo RB1B 24Hr B 23.3940 23.4402 0.0400 

ovo RB1B 24Hr B 23.4619 23.4402 0.0400 

ovo RB1B 24Hr C 23.3816 23.5096 0.1267 

ovo RB1B 24Hr C 23.6349 23.5096 0.1267 

ovo RB1B 24Hr C 23.5122 23.5096 0.1267 

ovo RB1B 48Hr A 22.9079 22.8554 0.0742 

ovo RB1B 48Hr A 22.8029 22.8554 0.0742 

ovo RB1B 48Hr B 22.9619 22.8789 0.0974 

ovo RB1B 48Hr B 22.9032 22.8789 0.0974 

ovo RB1B 48Hr B 22.7716 22.8789 0.0974 

ovo RB1B 48Hr C 23.1362 23.0837 0.0687 

ovo RB1B 48Hr C 23.1090 23.0837 0.0687 

ovo RB1B 48Hr C 23.0060 23.0837 0.0687 

gB RB1B 1Hr A 18.4594 18.2408 0.1955 

gB RB1B 1Hr A 18.0826 18.2408 0.1955 

gB RB1B 1Hr A 18.1804 18.2408 0.1955 

gB RB1B 1Hr B 17.2154 17.2560 0.0360 
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gB RB1B 1Hr B 17.2840 17.2560 0.0360 

gB RB1B 1Hr B 17.2685 17.2560 0.0360 

gB RB1B 1Hr C 17.2797 17.4413 0.1534 

gB RB1B 1Hr C 17.4592 17.4413 0.1534 

gB RB1B 1Hr C 17.5849 17.4413 0.1534 

gB NTC     NaN 0.0000 0.0000 

gB NTC     35.0370 35.0370 0.0000 

gB NTC     34.2096 34.2096 0.0000 

gB RB1B 2Hr A 16.1636 16.1309 0.0389 

gB RB1B 2Hr A 16.0879 16.1309 0.0389 

gB RB1B 2Hr A 16.1414 16.1309 0.0389 

gB RB1B 2Hr B 16.9837 17.0489 0.0582 

gB RB1B 2Hr B 17.0957 17.0489 0.0582 

gB RB1B 2Hr B 17.0673 17.0489 0.0582 

gB RB1B 2Hr C 16.9838 16.9211 0.1250 

gB RB1B 2Hr C 16.7772 16.9211 0.1250 

gB RB1B 2Hr C 17.0024 16.9211 0.1250 

gB RB1B 3Hr A 16.4509 16.3135 0.1373 

gB RB1B 3Hr A 16.3133 16.3135 0.1373 

gB RB1B 3Hr A 16.1763 16.3135 0.1373 

gB RB1B 3Hr B 16.0361 15.9763 0.1317 

gB RB1B 3Hr B 15.8253 15.9763 0.1317 

gB RB1B 3Hr B 16.0675 15.9763 0.1317 

gB RB1B 3Hr C 16.4480 16.2931 0.1959 

gB RB1B 3Hr C 16.0729 16.2931 0.1959 

gB RB1B 3Hr C 16.3584 16.2931 0.1959 

gB RB1B 4Hr A 16.0248 16.0412 0.1514 

gB RB1B 4Hr A 16.2001 16.0412 0.1514 

gB RB1B 4Hr A 15.8986 16.0412 0.1514 

gB RB1B 4Hr B 16.8609 16.8739 0.1792 

gB RB1B 4Hr B 16.7017 16.8739 0.1792 

gB RB1B 4Hr B 17.0593 16.8739 0.1792 

gB RB1B 4Hr C 16.1245 16.0805 0.0836 

gB RB1B 4Hr C 15.9841 16.0805 0.0836 

gB RB1B 4Hr C 16.1329 16.0805 0.0836 

gB RB1B 8Hr A 15.5331 15.4264 0.0924 
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gB RB1B 8Hr A 15.3710 15.4264 0.0924 

gB RB1B 8Hr A 15.3751 15.4264 0.0924 

gB RB1B 8Hr B 15.1704 15.1641 0.0061 

gB RB1B 8Hr B 15.1583 15.1641 0.0061 

gB RB1B 8Hr B 15.1636 15.1641 0.0061 

gB RB1B 8Hr C 15.7054 15.7200 0.1037 

gB RB1B 8Hr C 15.6244 15.7200 0.1037 

gB RB1B 8Hr C 15.8302 15.7200 0.1037 

gB NTC     NaN 0.0000 0.0000 

gB NTC     37.8068 37.8068 0.0000 

gB NTC     38.5388 38.5388 0.0000 

gB RB1B 16Hr A 15.1966 15.0862 0.1052 

gB RB1B 16Hr A 15.0747 15.0862 0.1052 

gB RB1B 16Hr A 14.9872 15.0862 0.1052 

gB RB1B 16Hr B 15.0342 15.0310 0.0140 

gB RB1B 16Hr B 15.0156 15.0310 0.0140 

gB RB1B 16Hr B 15.0432 15.0310 0.0140 

gB RB1B 16Hr C 15.4392 15.5538 0.0995 

gB RB1B 16Hr C 15.6170 15.5538 0.0995 

gB RB1B 16Hr C 15.6053 15.5538 0.0995 

gB RB1B 24Hr A 15.3848 15.3984 0.0405 

gB RB1B 24Hr A 15.3664 15.3984 0.0405 

gB RB1B 24Hr A 15.4439 15.3984 0.0405 

gB RB1B 24Hr B 15.3942 15.4166 0.1982 

gB RB1B 24Hr B 15.2305 15.4166 0.1982 

gB RB1B 24Hr B 15.6250 15.4166 0.1982 

gB RB1B 24Hr C 16.1243 15.9673 0.1690 

gB RB1B 24Hr C 15.7885 15.9673 0.1690 

gB RB1B 24Hr C 15.9891 15.9673 0.1690 

gB RB1B 48Hr A 16.0378 15.9900 0.0802 

gB RB1B 48Hr A 16.0348 15.9900 0.0802 

gB RB1B 48Hr A 15.8975 15.9900 0.0802 

gB RB1B 48Hr B 16.0444 15.9906 0.2216 

gB RB1B 48Hr B 16.1804 15.9906 0.2216 

gB RB1B 48Hr B 15.7471 15.9906 0.2216 

gB RB1B 48Hr C 16.2422 16.2288 0.0593 



 86 

gB RB1B 48Hr C 16.1640 16.2288 0.0593 

gB RB1B 48Hr C 16.2804 16.2288 0.0593 

ovo Md5 1Hr A 26.3905 26.3156 0.2503 

ovo Md5 1Hr A 26.0364 26.3156 0.2503 

ovo Md5 1Hr A 26.5199 26.3156 0.2503 

ovo Md5 1Hr B 24.9410 24.9058 0.0782 

ovo Md5 1Hr B 24.8162 24.9058 0.0782 

ovo Md5 1Hr B 24.9603 24.9058 0.0782 

ovo Md5 1Hr C 25.5673 25.6002 0.0589 

ovo Md5 1Hr C 25.6682 25.6002 0.0589 

ovo Md5 1Hr C 25.5652 25.6002 0.0589 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo Md5 2Hr A 23.5362 23.5416 0.0141 

ovo Md5 2Hr A 23.5311 23.5416 0.0141 

ovo Md5 2Hr A 23.5576 23.5416 0.0141 

ovo Md5 2Hr B 23.4191 23.4295 0.0291 

ovo Md5 2Hr B 23.4624 23.4295 0.0291 

ovo Md5 2Hr B 23.4071 23.4295 0.0291 

ovo Md5 2Hr C 23.1490 22.9769 0.1492 

ovo Md5 2Hr C 22.8845 22.9769 0.1492 

ovo Md5 2Hr C 22.8971 22.9769 0.1492 

ovo Md5 3Hr A 23.5577 23.5239 0.0476 

ovo Md5 3Hr A 23.5445 23.5239 0.0476 

ovo Md5 3Hr A 23.4694 23.5239 0.0476 

ovo Md5 3Hr B 23.4660 23.4975 0.0431 

ovo Md5 3Hr B 23.5466 23.4975 0.0431 

ovo Md5 3Hr B 23.4799 23.4975 0.0431 

ovo Md5 3Hr C 23.4806 23.5708 0.0910 

ovo Md5 3Hr C 23.6625 23.5708 0.0910 

ovo Md5 3Hr C 23.5694 23.5708 0.0910 

ovo Md5 4Hr A 23.3349 23.4280 0.0907 

ovo Md5 4Hr A 23.5162 23.4280 0.0907 

ovo Md5 4Hr A 23.4329 23.4280 0.0907 

ovo Md5 4Hr B 23.5923 23.5814 0.0347 
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ovo Md5 4Hr B 23.6093 23.5814 0.0347 

ovo Md5 4Hr B 23.5425 23.5814 0.0347 

ovo Md5 4Hr C 23.3764 23.4291 0.0457 

ovo Md5 4Hr C 23.4543 23.4291 0.0457 

ovo Md5 4Hr C 23.4566 23.4291 0.0457 

ovo Md5 8Hr A 24.4826 24.3758 0.1405 

ovo Md5 8Hr A 24.2167 24.3758 0.1405 

ovo Md5 8Hr A 24.4281 24.3758 0.1405 

ovo Md5 8Hr B 23.7906 23.7547 0.1724 

ovo Md5 8Hr B 23.5671 23.7547 0.1724 

ovo Md5 8Hr B 23.9063 23.7547 0.1724 

ovo Md5 8Hr C 23.3777 23.5164 0.1239 

ovo Md5 8Hr C 23.5550 23.5164 0.1239 

ovo Md5 8Hr C 23.6164 23.5164 0.1239 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo Md5 16Hr A 23.5388 23.5290 0.0849 

ovo Md5 16Hr A 23.4397 23.5290 0.0849 

ovo Md5 16Hr A 23.6086 23.5290 0.0849 

ovo Md5 16Hr B 23.9962 23.9903 0.0874 

ovo Md5 16Hr B 24.0746 23.9903 0.0874 

ovo Md5 16Hr B 23.9001 23.9903 0.0874 

ovo Md5 16Hr C 25.1957 24.7378 0.4015 

ovo Md5 16Hr C 24.5723 24.7378 0.4015 

ovo Md5 16Hr C 24.4455 24.7378 0.4015 

ovo Md5 24Hr A 23.6435 23.5571 0.0820 

ovo Md5 24Hr A 23.4805 23.5571 0.0820 

ovo Md5 24Hr A 23.5472 23.5571 0.0820 

ovo Md5 24Hr B 23.3876 23.3988 0.0503 

ovo Md5 24Hr B 23.3551 23.3988 0.0503 

ovo Md5 24Hr B 23.4537 23.3988 0.0503 

ovo Md5 24Hr C 24.6711 24.6368 0.1077 

ovo Md5 24Hr C 24.7232 24.6368 0.1077 

ovo Md5 24Hr C 24.5162 24.6368 0.1077 

ovo Md5 48Hr A 23.0402 23.0497 0.0149 
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ovo Md5 48Hr A 23.0669 23.0497 0.0149 

ovo Md5 48Hr A 23.0420 23.0497 0.0149 

ovo Md5 48Hr B 24.1661 24.1058 0.1294 

ovo Md5 48Hr B 23.9572 24.1058 0.1294 

ovo Md5 48Hr B 24.1940 24.1058 0.1294 

ovo Md5 48Hr C 23.0275 23.0536 0.0235 

ovo Md5 48Hr C 23.0732 23.0536 0.0235 

ovo Md5 48Hr C 23.0601 23.0536 0.0235 

gB Md5 1Hr A 19.7786 19.5786 0.1814 

gB Md5 1Hr A 19.4247 19.5786 0.1814 

gB Md5 1Hr A 19.5325 19.5786 0.1814 

gB Md5 1Hr B 18.3925 18.6085 0.1888 

gB Md5 1Hr B 18.7422 18.6085 0.1888 

gB Md5 1Hr B 18.6908 18.6085 0.1888 

gB Md5 1Hr C 19.2465 19.2312 0.0710 

gB Md5 1Hr C 19.1538 19.2312 0.0710 

gB Md5 1Hr C 19.2935 19.2312 0.0710 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB Md5 2Hr A 17.3504 17.3129 0.0475 

gB Md5 2Hr A 17.3289 17.3129 0.0475 

gB Md5 2Hr A 17.2595 17.3129 0.0475 

gB Md5 2Hr B 17.2651 17.2733 0.0448 

gB Md5 2Hr B 17.2332 17.2733 0.0448 

gB Md5 2Hr B 17.3217 17.2733 0.0448 

gB Md5 2Hr C 16.7120 16.8432 0.1595 

gB Md5 2Hr C 16.7969 16.8432 0.1595 

gB Md5 2Hr C 17.0207 16.8432 0.1595 

gB Md5 3Hr A 16.8047 16.8329 0.2043 

gB Md5 3Hr A 16.6442 16.8329 0.2043 

gB Md5 3Hr A 17.0499 16.8329 0.2043 

gB Md5 3Hr B 16.7516 16.6864 0.0656 

gB Md5 3Hr B 16.6873 16.6864 0.0656 

gB Md5 3Hr B 16.6203 16.6864 0.0656 

gB Md5 3Hr C 16.9154 16.8446 0.0794 
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gB Md5 3Hr C 16.7589 16.8446 0.0794 

gB Md5 3Hr C 16.8596 16.8446 0.0794 

gB Md5 4Hr A 17.2464 17.1845 0.0803 

gB Md5 4Hr A 17.2133 17.1845 0.0803 

gB Md5 4Hr A 17.0937 17.1845 0.0803 

gB Md5 4Hr B 17.0084 17.0615 0.0512 

gB Md5 4Hr B 17.0654 17.0615 0.0512 

gB Md5 4Hr B 17.1106 17.0615 0.0512 

gB Md5 4Hr C 16.6506 16.7557 0.2480 

gB Md5 4Hr C 16.5774 16.7557 0.2480 

gB Md5 4Hr C 17.0389 16.7557 0.2480 

gB Md5 8Hr A 15.9600 15.8378 0.2828 

gB Md5 8Hr A 15.5144 15.8378 0.2828 

gB Md5 8Hr A 16.0389 15.8378 0.2828 

gB Md5 8Hr B 15.5066 15.5157 0.0218 

gB Md5 8Hr B 15.5407 15.5157 0.0218 

gB Md5 8Hr B 15.5000 15.5157 0.0218 

gB Md5 8Hr C 15.7719 15.8785 0.1094 

gB Md5 8Hr C 15.8731 15.8785 0.1094 

gB Md5 8Hr C 15.9905 15.8785 0.1094 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB Md5 16Hr A 14.9699 14.9433 0.0448 

gB Md5 16Hr A 14.9685 14.9433 0.0448 

gB Md5 16Hr A 14.8916 14.9433 0.0448 

gB Md5 16Hr B 15.1944 15.1954 0.1443 

gB Md5 16Hr B 15.0517 15.1954 0.1443 

gB Md5 16Hr B 15.3402 15.1954 0.1443 

gB Md5 16Hr C 15.6481 15.7332 0.0766 

gB Md5 16Hr C 15.7969 15.7332 0.0766 

gB Md5 16Hr C 15.7545 15.7332 0.0766 

gB Md5 24Hr A 15.1717 14.9127 0.2243 

gB Md5 24Hr A 14.7782 14.9127 0.2243 

gB Md5 24Hr A 14.7883 14.9127 0.2243 

gB Md5 24Hr B 15.1919 15.0612 0.1903 
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gB Md5 24Hr B 14.8430 15.0612 0.1903 

gB Md5 24Hr B 15.1489 15.0612 0.1903 

gB Md5 24Hr C 15.8214 15.7217 0.0889 

gB Md5 24Hr C 15.6507 15.7217 0.0889 

gB Md5 24Hr C 15.6931 15.7217 0.0889 

gB Md5 48Hr A 15.3799 15.7687 0.3390 

gB Md5 48Hr A 15.9236 15.7687 0.3390 

gB Md5 48Hr A 16.0025 15.7687 0.3390 

gB Md5 48Hr B 16.7680 16.7476 0.3201 

gB Md5 48Hr B 17.0570 16.7476 0.3201 

gB Md5 48Hr B 16.4177 16.7476 0.3201 

gB Md5 48Hr C 15.4874 15.5842 0.1041 

gB Md5 48Hr C 15.5710 15.5842 0.1041 

gB Md5 48Hr C 15.6943 15.5842 0.1041 

ovo 1137 1Hr A 27.3980 27.2068 0.1777 

ovo 1137 1Hr A 27.0466 27.2068 0.1777 

ovo 1137 1Hr A 27.1760 27.2068 0.1777 

ovo 1137 1Hr B 27.9305 27.9934 0.1216 

ovo 1137 1Hr B 27.9161 27.9934 0.1216 

ovo 1137 1Hr B 28.1335 27.9934 0.1216 

ovo 1137 1Hr C 26.0354 25.9059 0.2139 

ovo 1137 1Hr C 25.6591 25.9059 0.2139 

ovo 1137 1Hr C 26.0233 25.9059 0.2139 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 1137 2Hr A 26.4800 26.5766 0.1366 

ovo 1137 2Hr A 26.6732 26.5766 0.1366 

ovo 1137 2Hr B 27.4646 27.5983 0.1603 

ovo 1137 2Hr B 27.7759 27.5983 0.1603 

ovo 1137 2Hr B 27.5542 27.5983 0.1603 

ovo 1137 2Hr C 23.6465 23.3302 0.2758 

ovo 1137 2Hr C 23.1397 23.3302 0.2758 

ovo 1137 2Hr C 23.2043 23.3302 0.2758 

ovo 1137 3Hr A 23.9831 23.6589 0.2815 

ovo 1137 3Hr A 23.5176 23.6589 0.2815 
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ovo 1137 3Hr A 23.4761 23.6589 0.2815 

ovo 1137 3Hr B 23.4151 23.4796 0.0826 

ovo 1137 3Hr B 23.4511 23.4796 0.0826 

ovo 1137 3Hr B 23.5727 23.4796 0.0826 

ovo 1137 3Hr C 23.2515 23.3929 0.1466 

ovo 1137 3Hr C 23.5442 23.3929 0.1466 

ovo 1137 3Hr C 23.3831 23.3929 0.1466 

ovo 1137 4Hr A 24.1353 24.1950 0.0870 

ovo 1137 4Hr A 24.2948 24.1950 0.0870 

ovo 1137 4Hr A 24.1550 24.1950 0.0870 

ovo 1137 4Hr B 23.1786 23.1966 0.0216 

ovo 1137 4Hr B 23.2206 23.1966 0.0216 

ovo 1137 4Hr B 23.1907 23.1966 0.0216 

ovo 1137 4Hr C 23.2502 23.2987 0.0449 

ovo 1137 4Hr C 23.3071 23.2987 0.0449 

ovo 1137 4Hr C 23.3388 23.2987 0.0449 

ovo 1137 8Hr A 23.0855 23.0692 0.0385 

ovo 1137 8Hr A 23.0251 23.0692 0.0385 

ovo 1137 8Hr A 23.0969 23.0692 0.0385 

ovo 1137 8Hr B 23.7545 23.7197 0.1078 

ovo 1137 8Hr B 23.5988 23.7197 0.1078 

ovo 1137 8Hr B 23.8058 23.7197 0.1078 

ovo 1137 8Hr C 23.9124 23.9165 0.0059 

ovo 1137 8Hr C 23.9207 23.9165 0.0059 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 1137 16Hr A 23.3928 23.3976 0.0125 

ovo 1137 16Hr A 23.4117 23.3976 0.0125 

ovo 1137 16Hr A 23.3881 23.3976 0.0125 

ovo 1137 16Hr B 23.1576 23.1362 0.0186 

ovo 1137 16Hr B 23.1243 23.1362 0.0186 

ovo 1137 16Hr B 23.1267 23.1362 0.0186 

ovo 1137 16Hr C 25.0880 24.6728 0.3603 

ovo 1137 16Hr C 24.4870 24.6728 0.3603 

ovo 1137 16Hr C 24.4434 24.6728 0.3603 
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ovo 1137 24Hr A 24.4601 24.4853 0.0760 

ovo 1137 24Hr A 24.4250 24.4853 0.0760 

ovo 1137 24Hr A 24.5707 24.4853 0.0760 

ovo 1137 24Hr B 24.7691 24.7997 0.0265 

ovo 1137 24Hr B 24.8167 24.7997 0.0265 

ovo 1137 24Hr B 24.8132 24.7997 0.0265 

ovo 1137 24Hr C 23.2534 23.3395 0.0762 

ovo 1137 24Hr C 23.3985 23.3395 0.0762 

ovo 1137 24Hr C 23.3666 23.3395 0.0762 

ovo 1137 48Hr A 23.2151 22.9504 0.2310 

ovo 1137 48Hr A 22.7891 22.9504 0.2310 

ovo 1137 48Hr A 22.8472 22.9504 0.2310 

ovo 1137 48Hr B 21.3857 21.3645 0.0205 

ovo 1137 48Hr B 21.3447 21.3645 0.0205 

ovo 1137 48Hr B 21.3630 21.3645 0.0205 

ovo 1137 48Hr C 22.5398 22.6123 0.0654 

ovo 1137 48Hr C 22.6667 22.6123 0.0654 

ovo 1137 48Hr C 22.6305 22.6123 0.0654 

gB 1137 1Hr A 21.2984 21.2502 0.0548 

gB 1137 1Hr A 21.1905 21.2502 0.0548 

gB 1137 1Hr A 21.2616 21.2502 0.0548 

gB 1137 1Hr B 22.1010 21.9394 0.2695 

gB 1137 1Hr B 22.0889 21.9394 0.2695 

gB 1137 1Hr B 21.6283 21.9394 0.2695 

gB 1137 1Hr C 19.9015 20.3062 0.4592 

gB 1137 1Hr C 20.2120 20.3062 0.4592 

gB 1137 1Hr C 20.8052 20.3062 0.4592 

gB NTC     NaN 0.0000 0.0000 

gB NTC     35.4619 35.4619 0.0000 

gB NTC     38.1645 38.1645 0.0000 

gB 1137 2Hr A 21.0559 20.9393 0.1044 

gB 1137 2Hr A 20.8544 20.9393 0.1044 

gB 1137 2Hr A 20.9077 20.9393 0.1044 

gB 1137 2Hr B 21.6343 21.6450 0.4652 

gB 1137 2Hr B 21.1853 21.6450 0.4652 

gB 1137 2Hr B 22.1155 21.6450 0.4652 
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gB 1137 2Hr C 17.8372 17.8875 0.0634 

gB 1137 2Hr C 17.8667 17.8875 0.0634 

gB 1137 2Hr C 17.9587 17.8875 0.0634 

gB 1137 3Hr A 18.0503 17.9546 0.1153 

gB 1137 3Hr A 17.9868 17.9546 0.1153 

gB 1137 3Hr A 17.8265 17.9546 0.1153 

gB 1137 3Hr B 17.9461 17.8676 0.0834 

gB 1137 3Hr B 17.8767 17.8676 0.0834 

gB 1137 3Hr B 17.7800 17.8676 0.0834 

gB 1137 3Hr C 17.6101 17.7485 0.1290 

gB 1137 3Hr C 17.7702 17.7485 0.1290 

gB 1137 3Hr C 17.8653 17.7485 0.1290 

gB 1137 4Hr A 18.6154 18.5245 0.0789 

gB 1137 4Hr A 18.4832 18.5245 0.0789 

gB 1137 4Hr A 18.4748 18.5245 0.0789 

gB 1137 4Hr B 17.5638 17.5074 0.0534 

gB 1137 4Hr B 17.4577 17.5074 0.0534 

gB 1137 4Hr B 17.5008 17.5074 0.0534 

gB 1137 4Hr C 18.1224 18.0926 0.1895 

gB 1137 4Hr C 17.8901 18.0926 0.1895 

gB 1137 4Hr C 18.2654 18.0926 0.1895 

gB 1137 8Hr A 16.7176 16.4107 0.2658 

gB 1137 8Hr A 16.2611 16.4107 0.2658 

gB 1137 8Hr A 16.2533 16.4107 0.2658 

gB 1137 8Hr B 17.0841 17.0664 0.0650 

gB 1137 8Hr B 17.1207 17.0664 0.0650 

gB 1137 8Hr B 16.9945 17.0664 0.0650 

gB 1137 8Hr C 17.0198 17.1625 0.1237 

gB 1137 8Hr C 17.2273 17.1625 0.1237 

gB 1137 8Hr C 17.2403 17.1625 0.1237 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 1137 16Hr A 16.4728 16.4560 0.0615 

gB 1137 16Hr A 16.5073 16.4560 0.0615 

gB 1137 16Hr A 16.3879 16.4560 0.0615 
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gB 1137 16Hr B 16.1910 16.1893 0.0188 

gB 1137 16Hr B 16.1697 16.1893 0.0188 

gB 1137 16Hr B 16.2072 16.1893 0.0188 

gB 1137 16Hr C 16.8693 16.9781 0.0944 

gB 1137 16Hr C 17.0265 16.9781 0.0944 

gB 1137 16Hr C 17.0385 16.9781 0.0944 

gB 1137 24Hr A 17.6598 17.4673 0.1798 

gB 1137 24Hr A 17.4383 17.4673 0.1798 

gB 1137 24Hr A 17.3037 17.4673 0.1798 

gB 1137 24Hr B 17.8430 17.6926 0.1795 

gB 1137 24Hr B 17.4938 17.6926 0.1795 

gB 1137 24Hr B 17.7411 17.6926 0.1795 

gB 1137 24Hr C 16.0816 15.9082 0.1814 

gB 1137 24Hr C 15.7197 15.9082 0.1814 

gB 1137 24Hr C 15.9233 15.9082 0.1814 

gB 1137 48Hr A 16.6053 16.6184 0.0819 

gB 1137 48Hr A 16.5439 16.6184 0.0819 

gB 1137 48Hr A 16.7060 16.6184 0.0819 

gB 1137 48Hr B 16.0297 15.6909 0.2953 

gB 1137 48Hr B 15.4881 15.6909 0.2953 

gB 1137 48Hr B 15.5548 15.6909 0.2953 

gB 1137 48Hr C 16.1801 16.2106 0.0374 

gB 1137 48Hr C 16.1993 16.2106 0.0374 

gB 1137 48Hr C 16.2523 16.2106 0.0374 

ovo N Strain 1Hr A 23.9188 23.8056 0.0992 

ovo N Strain 1Hr A 23.7342 23.8056 0.0992 

ovo N Strain 1Hr A 23.7637 23.8056 0.0992 

ovo N Strain 1Hr B 23.5697 23.5144 0.1439 

ovo N Strain 1Hr B 23.3510 23.5144 0.1439 

ovo N Strain 1Hr B 23.6224 23.5144 0.1439 

ovo N Strain 1Hr C 27.8079 27.6945 0.1563 

ovo N Strain 1Hr C 27.5162 27.6945 0.1563 

ovo N Strain 1Hr C 27.7593 27.6945 0.1563 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     39.1964 39.1964 0.0000 

ovo NTC     NaN 0.0000 0.0000 
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ovo N Strain 2Hr A 23.5525 23.5935 0.0387 

ovo N Strain 2Hr A 23.5988 23.5935 0.0387 

ovo N Strain 2Hr A 23.6293 23.5935 0.0387 

ovo N Strain 2Hr B 23.5931 23.4525 0.1230 

ovo N Strain 2Hr B 23.3994 23.4525 0.1230 

ovo N Strain 2Hr B 23.3650 23.4525 0.1230 

ovo N Strain 2Hr C 24.1944 23.7598 0.3846 

ovo N Strain 2Hr C 23.6221 23.7598 0.3846 

ovo N Strain 2Hr C 23.4630 23.7598 0.3846 

ovo N Strain 3Hr A 23.4341 23.2120 0.1935 

ovo N Strain 3Hr A 23.0799 23.2120 0.1935 

ovo N Strain 3Hr A 23.1222 23.2120 0.1935 

ovo N Strain 3Hr B 23.6184 23.5559 0.0594 

ovo N Strain 3Hr B 23.5001 23.5559 0.0594 

ovo N Strain 3Hr B 23.5491 23.5559 0.0594 

ovo N Strain 3Hr C 22.8300 22.9432 0.0994 

ovo N Strain 3Hr C 23.0160 22.9432 0.0994 

ovo N Strain 3Hr C 22.9836 22.9432 0.0994 

ovo N Strain 4Hr A 24.2272 24.0502 0.1536 

ovo N Strain 4Hr A 23.9511 24.0502 0.1536 

ovo N Strain 4Hr A 23.9723 24.0502 0.1536 

ovo N Strain 4Hr B 24.6883 24.6403 0.0484 

ovo N Strain 4Hr B 24.5914 24.6403 0.0484 

ovo N Strain 4Hr B 24.6411 24.6403 0.0484 

ovo N Strain 4Hr C 23.5430 23.5673 0.0370 

ovo N Strain 4Hr C 23.6099 23.5673 0.0370 

ovo N Strain 4Hr C 23.5490 23.5673 0.0370 

ovo N Strain 8Hr A 26.2437 26.1914 0.1041 

ovo N Strain 8Hr A 26.2591 26.1914 0.1041 

ovo N Strain 8Hr A 26.0716 26.1914 0.1041 

ovo N Strain 8Hr B 26.0345 26.0190 0.2490 

ovo N Strain 8Hr B 25.7627 26.0190 0.2490 

ovo N Strain 8Hr B 26.2599 26.0190 0.2490 

ovo N Strain 8Hr C 23.6281 23.5855 0.0581 

ovo N Strain 8Hr C 23.6090 23.5855 0.0581 

ovo N Strain 8Hr C 23.5193 23.5855 0.0581 
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ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo N Strain 16Hr A 23.5869 23.5144 0.0691 

ovo N Strain 16Hr A 23.5067 23.5144 0.0691 

ovo N Strain 16Hr A 23.4494 23.5144 0.0691 

ovo N Strain 16Hr B 23.2940 23.3473 0.0658 

ovo N Strain 16Hr B 23.4209 23.3473 0.0658 

ovo N Strain 16Hr B 23.3271 23.3473 0.0658 

ovo N Strain 16Hr C 23.9031 23.5403 0.3142 

ovo N Strain 16Hr C 23.3639 23.5403 0.3142 

ovo N Strain 16Hr C 23.3540 23.5403 0.3142 

ovo N Strain 24Hr A 27.0310 26.8405 0.1675 

ovo N Strain 24Hr A 26.7160 26.8405 0.1675 

ovo N Strain 24Hr A 26.7746 26.8405 0.1675 

ovo N Strain 24Hr B 23.2962 23.3306 0.0363 

ovo N Strain 24Hr B 23.3271 23.3306 0.0363 

ovo N Strain 24Hr B 23.3685 23.3306 0.0363 

ovo N Strain 24Hr C 23.7371 23.6936 0.0572 

ovo N Strain 24Hr C 23.7149 23.6936 0.0572 

ovo N Strain 24Hr C 23.6288 23.6936 0.0572 

ovo N Strain 48Hr A 23.1873 23.1528 0.0328 

ovo N Strain 48Hr A 23.1221 23.1528 0.0328 

ovo N Strain 48Hr A 23.1489 23.1528 0.0328 

ovo N Strain 48Hr B 23.0743 22.9739 0.1005 

ovo N Strain 48Hr B 22.9742 22.9739 0.1005 

ovo N Strain 48Hr B 22.8732 22.9739 0.1005 

ovo N Strain 48Hr C 23.0483 23.1222 0.0643 

ovo N Strain 48Hr C 23.1528 23.1222 0.0643 

ovo N Strain 48Hr C 23.1655 23.1222 0.0643 

gB N Strain 1Hr A 18.6517 18.3086 0.3105 

gB N Strain 1Hr A 18.0467 18.3086 0.3105 

gB N Strain 1Hr A 18.2276 18.3086 0.3105 

gB N Strain 1Hr B 18.8857 18.8706 0.0140 

gB N Strain 1Hr B 18.8579 18.8706 0.0140 

gB N Strain 1Hr B 18.8680 18.8706 0.0140 
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gB N Strain 1Hr C 22.4031 22.4117 0.0857 

gB N Strain 1Hr C 22.5015 22.4117 0.0857 

gB N Strain 1Hr C 22.3306 22.4117 0.0857 

gB NTC     NaN 0.0000 0.0000 

gB NTC     37.2994 37.2994 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB N Strain 2Hr A 18.6681 18.5851 0.0907 

gB N Strain 2Hr A 18.5987 18.5851 0.0907 

gB N Strain 2Hr A 18.4883 18.5851 0.0907 

gB N Strain 2Hr B 18.9846 18.8790 0.2427 

gB N Strain 2Hr B 18.6014 18.8790 0.2427 

gB N Strain 2Hr B 19.0509 18.8790 0.2427 

gB N Strain 2Hr C 18.7559 18.9147 0.1477 

gB N Strain 2Hr C 18.9403 18.9147 0.1477 

gB N Strain 2Hr C 19.0480 18.9147 0.1477 

gB N Strain 3Hr A 18.1035 18.0348 0.0667 

gB N Strain 3Hr A 17.9703 18.0348 0.0667 

gB N Strain 3Hr A 18.0305 18.0348 0.0667 

gB N Strain 3Hr B 18.9168 18.8699 0.1452 

gB N Strain 3Hr B 18.9859 18.8699 0.1452 

gB N Strain 3Hr B 18.7072 18.8699 0.1452 

gB N Strain 3Hr C 18.2952 18.3525 0.0976 

gB N Strain 3Hr C 18.2972 18.3525 0.0976 

gB N Strain 3Hr C 18.4652 18.3525 0.0976 

gB N Strain 4Hr A 18.4435 18.5178 0.1411 

gB N Strain 4Hr A 18.6805 18.5178 0.1411 

gB N Strain 4Hr A 18.4293 18.5178 0.1411 

gB N Strain 4Hr B 19.6205 19.7732 0.2259 

gB N Strain 4Hr B 20.0328 19.7732 0.2259 

gB N Strain 4Hr B 19.6665 19.7732 0.2259 

gB N Strain 4Hr C 18.5607 18.5818 0.0429 

gB N Strain 4Hr C 18.6312 18.5818 0.0429 

gB N Strain 4Hr C 18.5535 18.5818 0.0429 

gB N Strain 8Hr A 18.7696 18.8176 0.2326 

gB N Strain 8Hr A 18.6129 18.8176 0.2326 

gB N Strain 8Hr A 19.0705 18.8176 0.2326 
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gB N Strain 8Hr B 17.8712 18.0086 0.1263 

gB N Strain 8Hr B 18.0349 18.0086 0.1263 

gB N Strain 8Hr B 18.1196 18.0086 0.1263 

gB N Strain 8Hr C 17.0459 17.0594 0.0194 

gB N Strain 8Hr C 17.0506 17.0594 0.0194 

gB N Strain 8Hr C 17.0816 17.0594 0.0194 

gB NTC     39.9792 39.9792 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB N Strain 16Hr A 16.8226 16.7748 0.0431 

gB N Strain 16Hr A 16.7629 16.7748 0.0431 

gB N Strain 16Hr A 16.7389 16.7748 0.0431 

gB N Strain 16Hr B 16.4122 16.3919 0.0235 

gB N Strain 16Hr B 16.3975 16.3919 0.0235 

gB N Strain 16Hr B 16.3662 16.3919 0.0235 

gB N Strain 16Hr C 16.6383 16.7188 0.0710 

gB N Strain 16Hr C 16.7458 16.7188 0.0710 

gB N Strain 16Hr C 16.7724 16.7188 0.0710 

gB N Strain 24Hr A 19.5427 19.6880 0.1793 

gB N Strain 24Hr A 19.6329 19.6880 0.1793 

gB N Strain 24Hr A 19.8883 19.6880 0.1793 

gB N Strain 24Hr B 16.8508 16.7338 0.2307 

gB N Strain 24Hr B 16.4681 16.7338 0.2307 

gB N Strain 24Hr B 16.8826 16.7338 0.2307 

gB N Strain 24Hr C 16.4813 16.5156 0.0391 

gB N Strain 24Hr C 16.5073 16.5156 0.0391 

gB N Strain 24Hr C 16.5581 16.5156 0.0391 

gB N Strain 48Hr A 17.2336 17.0579 0.2175 

gB N Strain 48Hr A 16.8146 17.0579 0.2175 

gB N Strain 48Hr A 17.1255 17.0579 0.2175 

gB N Strain 48Hr B 16.5182 16.4066 0.1385 

gB N Strain 48Hr B 16.2516 16.4066 0.1385 

gB N Strain 48Hr B 16.4499 16.4066 0.1385 

gB N Strain 48Hr C 17.3632 17.2426 0.2099 

gB N Strain 48Hr C 17.0002 17.2426 0.2099 

gB N Strain 48Hr C 17.3643 17.2426 0.2099 
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ovo TK1A 1Hr A 23.6997 23.5584 0.1467 

ovo TK1A 1Hr A 23.4068 23.5584 0.1467 

ovo TK1A 1Hr A 23.5687 23.5584 0.1467 

ovo TK1A 1Hr B 24.3968 24.4847 0.0777 

ovo TK1A 1Hr B 24.5131 24.4847 0.0777 

ovo TK1A 1Hr B 24.5441 24.4847 0.0777 

ovo TK1A 1Hr C 23.4111 23.4582 0.0407 

ovo TK1A 1Hr C 23.4806 23.4582 0.0407 

ovo TK1A 1Hr C 23.4827 23.4582 0.0407 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo TK1A 2Hr A 23.4103 23.2416 0.2386 

ovo TK1A 2Hr A 23.0729 23.2416 0.2386 

ovo TK1A 2Hr B 33.9498 34.2354 0.4111 

ovo TK1A 2Hr B 34.7065 34.2354 0.4111 

ovo TK1A 2Hr B 34.0499 34.2354 0.4111 

ovo TK1A 2Hr C 23.4011 23.0971 0.2665 

ovo TK1A 2Hr C 22.9036 23.0971 0.2665 

ovo TK1A 2Hr C 22.9866 23.0971 0.2665 

ovo TK1A 3Hr A 29.1523 29.2312 0.1116 

ovo TK1A 3Hr A 29.3102 29.2312 0.1116 

ovo TK1A 3Hr B 23.2583 23.3392 0.0729 

ovo TK1A 3Hr B 23.3592 23.3392 0.0729 

ovo TK1A 3Hr B 23.3999 23.3392 0.0729 

ovo TK1A 3Hr C 23.3414 23.3119 0.1462 

ovo TK1A 3Hr C 23.1532 23.3119 0.1462 

ovo TK1A 3Hr C 23.4410 23.3119 0.1462 

ovo TK1A 4Hr A 26.7171 26.6366 0.1137 

ovo TK1A 4Hr A 26.5562 26.6366 0.1137 

ovo TK1A 4Hr B 23.3369 23.2813 0.0638 

ovo TK1A 4Hr B 23.2953 23.2813 0.0638 

ovo TK1A 4Hr B 23.2116 23.2813 0.0638 

ovo TK1A 4Hr C 23.1869 23.2171 0.0433 

ovo TK1A 4Hr C 23.1977 23.2171 0.0433 

ovo TK1A 4Hr C 23.2666 23.2171 0.0433 
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ovo TK1A 8Hr A 25.1615 25.0623 0.1747 

ovo TK1A 8Hr A 25.1648 25.0623 0.1747 

ovo TK1A 8Hr A 24.8607 25.0623 0.1747 

ovo TK1A 8Hr B 23.3894 23.4333 0.1070 

ovo TK1A 8Hr B 23.3552 23.4333 0.1070 

ovo TK1A 8Hr B 23.5553 23.4333 0.1070 

ovo TK1A 8Hr C 23.4706 23.5330 0.0680 

ovo TK1A 8Hr C 23.5230 23.5330 0.0680 

ovo TK1A 8Hr C 23.6054 23.5330 0.0680 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo TK1A 16Hr A 24.6406 24.5854 0.0816 

ovo TK1A 16Hr A 24.6238 24.5854 0.0816 

ovo TK1A 16Hr A 24.4917 24.5854 0.0816 

ovo TK1A 16Hr B 23.4368 23.4598 0.0644 

ovo TK1A 16Hr B 23.5325 23.4598 0.0644 

ovo TK1A 16Hr B 23.4101 23.4598 0.0644 

ovo TK1A 16Hr C 25.8263 25.4328 0.3504 

ovo TK1A 16Hr C 25.3175 25.4328 0.3504 

ovo TK1A 16Hr C 25.1547 25.4328 0.3504 

ovo TK1A 24Hr A 25.0875 25.1698 0.1644 

ovo TK1A 24Hr A 25.0627 25.1698 0.1644 

ovo TK1A 24Hr A 25.3591 25.1698 0.1644 

ovo TK1A 24Hr B 23.7647 23.7732 0.0103 

ovo TK1A 24Hr B 23.7846 23.7732 0.0103 

ovo TK1A 24Hr B 23.7702 23.7732 0.0103 

ovo TK1A 24Hr C 24.9182 24.9397 0.1113 

ovo TK1A 24Hr C 25.0602 24.9397 0.1113 

ovo TK1A 24Hr C 24.8407 24.9397 0.1113 

ovo TK1A 48Hr A 22.3815 22.3980 0.0160 

ovo TK1A 48Hr A 22.4135 22.3980 0.0160 

ovo TK1A 48Hr A 22.3991 22.3980 0.0160 

ovo TK1A 48Hr B 22.7176 22.6872 0.0309 

ovo TK1A 48Hr B 22.6880 22.6872 0.0309 

ovo TK1A 48Hr B 22.6559 22.6872 0.0309 
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ovo TK1A 48Hr C 22.5820 22.6480 0.0573 

ovo TK1A 48Hr C 22.6841 22.6480 0.0573 

ovo TK1A 48Hr C 22.6780 22.6480 0.0573 

gB TK1A 1Hr A 18.5036 18.4669 0.0414 

gB TK1A 1Hr A 18.4220 18.4669 0.0414 

gB TK1A 1Hr A 18.4751 18.4669 0.0414 

gB TK1A 1Hr B 20.3361 20.2442 0.1103 

gB TK1A 1Hr B 20.2746 20.2442 0.1103 

gB TK1A 1Hr B 20.1218 20.2442 0.1103 

gB TK1A 1Hr C 19.3774 19.3615 0.0420 

gB TK1A 1Hr C 19.3138 19.3615 0.0420 

gB TK1A 1Hr C 19.3933 19.3615 0.0420 

gB NTC     36.7924 36.7924 0.0000 

gB NTC     39.4330 39.4330 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB TK1A 2Hr A 18.6083 18.4695 0.1206 

gB TK1A 2Hr A 18.3912 18.4695 0.1206 

gB TK1A 2Hr A 18.4088 18.4695 0.1206 

gB TK1A 2Hr B 29.8449 29.8776 0.0462 

gB TK1A 2Hr B 29.9103 29.8776 0.0462 

gB TK1A 2Hr C 19.0185 18.9896 0.1077 

gB TK1A 2Hr C 18.8704 18.9896 0.1077 

gB TK1A 2Hr C 19.0799 18.9896 0.1077 

gB TK1A 3Hr A 23.2920 23.2449 0.1226 

gB TK1A 3Hr A 23.3370 23.2449 0.1226 

gB TK1A 3Hr A 23.1058 23.2449 0.1226 

gB TK1A 3Hr B 18.6380 18.6914 0.0621 

gB TK1A 3Hr B 18.7595 18.6914 0.0621 

gB TK1A 3Hr B 18.6768 18.6914 0.0621 

gB TK1A 3Hr C 19.1089 19.2611 0.1430 

gB TK1A 3Hr C 19.3927 19.2611 0.1430 

gB TK1A 3Hr C 19.2815 19.2611 0.1430 

gB TK1A 4Hr A 21.4083 21.4154 0.1259 

gB TK1A 4Hr A 21.2932 21.4154 0.1259 

gB TK1A 4Hr A 21.5447 21.4154 0.1259 

gB TK1A 4Hr B 18.5922 18.5657 0.0231 



 102 

gB TK1A 4Hr B 18.5499 18.5657 0.0231 

gB TK1A 4Hr B 18.5549 18.5657 0.0231 

gB TK1A 4Hr C 18.9741 18.8621 0.2032 

gB TK1A 4Hr C 18.6275 18.8621 0.2032 

gB TK1A 4Hr C 18.9845 18.8621 0.2032 

gB TK1A 8Hr A 18.8204 18.5699 0.2189 

gB TK1A 8Hr A 18.4153 18.5699 0.2189 

gB TK1A 8Hr A 18.4740 18.5699 0.2189 

gB TK1A 8Hr B 17.6074 17.6144 0.0553 

gB TK1A 8Hr B 17.6727 17.6144 0.0553 

gB TK1A 8Hr B 17.5629 17.6144 0.0553 

gB TK1A 8Hr C 18.1248 18.1819 0.0624 

gB TK1A 8Hr C 18.1723 18.1819 0.0624 

gB TK1A 8Hr C 18.2484 18.1819 0.0624 

gB NTC     38.1294 38.1294 0.0000 

gB NTC     32.8021 32.8021 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB TK1A 16Hr A 18.2113 18.1096 0.1123 

gB TK1A 16Hr A 18.1283 18.1096 0.1123 

gB TK1A 16Hr A 17.9891 18.1096 0.1123 

gB TK1A 16Hr B 17.2994 17.2975 0.0163 

gB TK1A 16Hr B 17.2803 17.2975 0.0163 

gB TK1A 16Hr B 17.3129 17.2975 0.0163 

gB TK1A 16Hr C 18.5936 18.5847 0.0235 

gB TK1A 16Hr C 18.5581 18.5847 0.0235 

gB TK1A 16Hr C 18.6024 18.5847 0.0235 

gB TK1A 24Hr A 18.8175 18.7105 0.2500 

gB TK1A 24Hr A 18.4249 18.7105 0.2500 

gB TK1A 24Hr A 18.8893 18.7105 0.2500 

gB TK1A 24Hr B 17.7099 17.6698 0.0360 

gB TK1A 24Hr B 17.6592 17.6698 0.0360 

gB TK1A 24Hr B 17.6404 17.6698 0.0360 

gB TK1A 24Hr C 18.9520 19.0898 0.1829 

gB TK1A 24Hr C 19.0201 19.0898 0.1829 

gB TK1A 24Hr C 19.2973 19.0898 0.1829 

gB TK1A 48Hr A 17.2054 17.1321 0.0799 
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gB TK1A 48Hr A 17.1440 17.1321 0.0799 

gB TK1A 48Hr A 17.0469 17.1321 0.0799 

gB TK1A 48Hr B 17.0230 17.0930 0.1019 

gB TK1A 48Hr B 17.0462 17.0930 0.1019 

gB TK1A 48Hr B 17.2099 17.0930 0.1019 

gB TK1A 48Hr C 17.2648 17.2726 0.1059 

gB TK1A 48Hr C 17.1709 17.2726 0.1059 

gB TK1A 48Hr C 17.3822 17.2726 0.1059 

ovo TK2A 1Hr A 24.0422 23.8760 0.2262 

ovo TK2A 1Hr A 23.6184 23.8760 0.2262 

ovo TK2A 1Hr A 23.9674 23.8760 0.2262 

ovo TK2A 1Hr B 25.1727 25.2545 0.2220 

ovo TK2A 1Hr B 25.0851 25.2545 0.2220 

ovo TK2A 1Hr B 25.5058 25.2545 0.2220 

ovo TK2A 1Hr C 23.3052 23.3470 0.0522 

ovo TK2A 1Hr C 23.3303 23.3470 0.0522 

ovo TK2A 1Hr C 23.4055 23.3470 0.0522 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo TK2A 2Hr A 23.7729 23.4807 0.2565 

ovo TK2A 2Hr A 23.3771 23.4807 0.2565 

ovo TK2A 2Hr A 23.2921 23.4807 0.2565 

ovo TK2A 2Hr B 25.9732 25.9732 0.0000 

ovo TK2A 2Hr C 24.2112 23.8258 0.3373 

ovo TK2A 2Hr C 23.5847 23.8258 0.3373 

ovo TK2A 2Hr C 23.6813 23.8258 0.3373 

ovo TK2A 3Hr A 23.2593 23.2368 0.0207 

ovo TK2A 3Hr A 23.2325 23.2368 0.0207 

ovo TK2A 3Hr A 23.2187 23.2368 0.0207 

ovo TK2A 3Hr B 23.4894 23.5307 0.0807 

ovo TK2A 3Hr B 23.4791 23.5307 0.0807 

ovo TK2A 3Hr B 23.6237 23.5307 0.0807 

ovo TK2A 3Hr C 23.4435 23.4501 0.0297 

ovo TK2A 3Hr C 23.4825 23.4501 0.0297 

ovo TK2A 3Hr C 23.4242 23.4501 0.0297 
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ovo TK2A 4Hr A 23.3731 23.3389 0.0329 

ovo TK2A 4Hr A 23.3361 23.3389 0.0329 

ovo TK2A 4Hr A 23.3076 23.3389 0.0329 

ovo TK2A 4Hr B 23.2219 23.2286 0.0280 

ovo TK2A 4Hr B 23.2593 23.2286 0.0280 

ovo TK2A 4Hr B 23.2046 23.2286 0.0280 

ovo TK2A 4Hr C 23.3815 23.4429 0.0604 

ovo TK2A 4Hr C 23.5022 23.4429 0.0604 

ovo TK2A 4Hr C 23.4449 23.4429 0.0604 

ovo TK2A 8Hr A 24.2213 24.2079 0.0389 

ovo TK2A 8Hr A 24.2383 24.2079 0.0389 

ovo TK2A 8Hr A 24.1641 24.2079 0.0389 

ovo TK2A 8Hr B 23.7302 23.7614 0.1575 

ovo TK2A 8Hr B 23.6219 23.7614 0.1575 

ovo TK2A 8Hr B 23.9323 23.7614 0.1575 

ovo TK2A 8Hr C 23.6561 23.6928 0.0504 

ovo TK2A 8Hr C 23.6721 23.6928 0.0504 

ovo TK2A 8Hr C 23.7503 23.6928 0.0504 

ovo NTC     35.8382 35.8382 0.0000 

ovo NTC     36.5924 36.5924 0.0000 

ovo NTC     37.1941 37.1941 0.0000 

ovo TK2A 16Hr A 23.3946 23.3985 0.1352 

ovo TK2A 16Hr A 23.2654 23.3985 0.1352 

ovo TK2A 16Hr A 23.5356 23.3985 0.1352 

ovo TK2A 16Hr B 23.6410 23.5499 0.0809 

ovo TK2A 16Hr B 23.4862 23.5499 0.0809 

ovo TK2A 16Hr B 23.5225 23.5499 0.0809 

ovo TK2A 16Hr C 26.0010 25.7310 0.2380 

ovo TK2A 16Hr C 25.5516 25.7310 0.2380 

ovo TK2A 16Hr C 25.6404 25.7310 0.2380 

ovo TK2A 24Hr A 25.1293 25.1009 0.0912 

ovo TK2A 24Hr A 24.9989 25.1009 0.0912 

ovo TK2A 24Hr A 25.1746 25.1009 0.0912 

ovo TK2A 24Hr B 24.1646 24.1572 0.0432 

ovo TK2A 24Hr B 24.1108 24.1572 0.0432 

ovo TK2A 24Hr B 24.1962 24.1572 0.0432 
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ovo TK2A 24Hr C 24.3276 24.3037 0.0419 

ovo TK2A 24Hr C 24.3283 24.3037 0.0419 

ovo TK2A 24Hr C 24.2553 24.3037 0.0419 

ovo TK2A 48Hr A 23.2565 23.1233 0.1163 

ovo TK2A 48Hr A 23.0715 23.1233 0.1163 

ovo TK2A 48Hr A 23.0419 23.1233 0.1163 

ovo TK2A 48Hr B 23.1967 23.1400 0.0612 

ovo TK2A 48Hr B 23.1482 23.1400 0.0612 

ovo TK2A 48Hr B 23.0752 23.1400 0.0612 

ovo TK2A 48Hr C 22.8291 22.9146 0.0815 

ovo TK2A 48Hr C 22.9913 22.9146 0.0815 

ovo TK2A 48Hr C 22.9234 22.9146 0.0815 

gB TK2A 1Hr A 18.2602 18.1073 0.1325 

gB TK2A 1Hr A 18.0353 18.1073 0.1325 

gB TK2A 1Hr A 18.0263 18.1073 0.1325 

gB TK2A 1Hr B 19.6484 19.9220 0.4451 

gB TK2A 1Hr B 20.4356 19.9220 0.4451 

gB TK2A 1Hr B 19.6820 19.9220 0.4451 

gB TK2A 1Hr C 18.3221 18.3623 0.0400 

gB TK2A 1Hr C 18.4021 18.3623 0.0400 

gB TK2A 1Hr C 18.3628 18.3623 0.0400 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB TK2A 2Hr A 18.1833 18.1410 0.0985 

gB TK2A 2Hr A 18.0284 18.1410 0.0985 

gB TK2A 2Hr A 18.2112 18.1410 0.0985 

gB TK2A 2Hr B 20.0115 20.0343 0.0323 

gB TK2A 2Hr B 20.0572 20.0343 0.0323 

gB TK2A 2Hr C 18.4751 18.4593 0.0671 

gB TK2A 2Hr C 18.3857 18.4593 0.0671 

gB TK2A 2Hr C 18.5171 18.4593 0.0671 

gB TK2A 3Hr A 17.5670 17.6062 0.2481 

gB TK2A 3Hr A 17.3801 17.6062 0.2481 

gB TK2A 3Hr A 17.8716 17.6062 0.2481 

gB TK2A 3Hr B 18.1003 18.0592 0.0552 
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gB TK2A 3Hr B 18.0809 18.0592 0.0552 

gB TK2A 3Hr B 17.9965 18.0592 0.0552 

gB TK2A 3Hr C 17.8294 17.8265 0.0119 

gB TK2A 3Hr C 17.8135 17.8265 0.0119 

gB TK2A 3Hr C 17.8367 17.8265 0.0119 

gB TK2A 4Hr A 18.1108 17.8803 0.2022 

gB TK2A 4Hr A 17.7967 17.8803 0.2022 

gB TK2A 4Hr A 17.7332 17.8803 0.2022 

gB TK2A 4Hr B 17.6699 17.5854 0.1763 

gB TK2A 4Hr B 17.3827 17.5854 0.1763 

gB TK2A 4Hr B 17.7036 17.5854 0.1763 

gB TK2A 4Hr C 17.9471 17.9826 0.1821 

gB TK2A 4Hr C 17.8209 17.9826 0.1821 

gB TK2A 4Hr C 18.1799 17.9826 0.1821 

gB TK2A 8Hr A 16.9254 16.8081 0.1389 

gB TK2A 8Hr A 16.6548 16.8081 0.1389 

gB TK2A 8Hr A 16.8442 16.8081 0.1389 

gB TK2A 8Hr B 17.0301 16.9550 0.1144 

gB TK2A 8Hr B 16.8233 16.9550 0.1144 

gB TK2A 8Hr B 17.0116 16.9550 0.1144 

gB TK2A 8Hr C 17.3458 17.4158 0.0730 

gB TK2A 8Hr C 17.4102 17.4158 0.0730 

gB TK2A 8Hr C 17.4914 17.4158 0.0730 

gB NTC     38.1849 38.1849 0.0000 

gB NTC     39.2532 39.2532 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB TK2A 16Hr A 16.4262 16.3718 0.1004 

gB TK2A 16Hr A 16.4333 16.3718 0.1004 

gB TK2A 16Hr A 16.2559 16.3718 0.1004 

gB TK2A 16Hr B 16.4358 16.4671 0.0291 

gB TK2A 16Hr B 16.4932 16.4671 0.0291 

gB TK2A 16Hr B 16.4722 16.4671 0.0291 

gB TK2A 16Hr C 18.5782 18.7604 0.1655 

gB TK2A 16Hr C 18.8017 18.7604 0.1655 

gB TK2A 16Hr C 18.9013 18.7604 0.1655 

gB TK2A 24Hr A 17.9560 17.9457 0.1724 
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gB TK2A 24Hr A 18.1128 17.9457 0.1724 

gB TK2A 24Hr A 17.7683 17.9457 0.1724 

gB TK2A 24Hr B 17.4177 17.4490 0.1474 

gB TK2A 24Hr B 17.3198 17.4490 0.1474 

gB TK2A 24Hr B 17.6096 17.4490 0.1474 

gB TK2A 24Hr C 17.7477 17.7992 0.0625 

gB TK2A 24Hr C 17.8688 17.7992 0.0625 

gB TK2A 24Hr C 17.7810 17.7992 0.0625 

gB TK2A 48Hr A 16.4501 16.4688 0.0163 

gB TK2A 48Hr A 16.4777 16.4688 0.0163 

gB TK2A 48Hr A 16.4788 16.4688 0.0163 

gB TK2A 48Hr B 16.4537 16.4566 0.0891 

gB TK2A 48Hr B 16.5471 16.4566 0.0891 

gB TK2A 48Hr B 16.3691 16.4566 0.0891 

gB TK2A 48Hr C 16.7914 16.7843 0.0469 

gB TK2A 48Hr C 16.8273 16.7843 0.0469 

gB TK2A 48Hr C 16.7343 16.7843 0.0469 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 25.3581 25.3387 0.2003 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 25.1295 25.3387 0.2003 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 25.5286 25.3387 0.2003 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 23.8007 23.8382 0.0535 

ovo 

CVI988-

GFP-2A- 1Hr B 23.8145 23.8382 0.0535 



 108 

Meq, 

UL49-

2A-RFP 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 23.8994 23.8382 0.0535 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 24.0684 24.1587 0.0937 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 24.1523 24.1587 0.0937 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 24.2555 24.1587 0.0937 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 25.2634 25.1505 0.0987 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 25.1073 25.1505 0.0987 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 25.0807 25.1505 0.0987 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 25.0939 24.9588 0.2043 
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ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 24.7237 24.9588 0.2043 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 25.0587 24.9588 0.2043 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 24.3719 24.3082 0.0558 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 24.2675 24.3082 0.0558 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 24.2853 24.3082 0.0558 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 26.3362 26.2596 0.0777 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 26.2617 26.2596 0.0777 

ovo 

CVI988-

GFP-2A-

Meq, 3Hr B 26.1809 26.2596 0.0777 
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UL49-

2A-RFP 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 23.4473 23.4866 0.0443 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 23.4780 23.4866 0.0443 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 23.5346 23.4866 0.0443 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 26.3914 26.3158 0.0664 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 26.2670 26.3158 0.0664 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 26.2889 26.3158 0.0664 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 25.0465 24.9317 0.1141 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 24.8183 24.9317 0.1141 
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ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 24.9302 24.9317 0.1141 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.6556 23.7273 0.0751 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.7209 23.7273 0.0751 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.8054 23.7273 0.0751 

ovo NTC     38.7373 38.7373 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 23.9749 23.9527 0.1408 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 23.8021 23.9527 0.1408 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 24.0811 23.9527 0.1408 

ovo 

CVI988-

GFP-2A-

Meq, 8Hr B 24.4830 24.5603 0.1970 
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UL49-

2A-RFP 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr B 24.4137 24.5603 0.1970 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr B 24.7842 24.5603 0.1970 

ovo NTC-01     NaN 0.0000 0.0000 

ovo NTC-01     NaN 0.0000 0.0000 

ovo NTC-01     NaN 0.0000 0.0000 

ovo NTC-02     NaN 0.0000 0.0000 

ovo NTC-02     NaN 0.0000 0.0000 

ovo NTC-02     NaN 0.0000 0.0000 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 25.0634 25.0768 0.0186 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 25.0691 25.0768 0.0186 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 25.0980 25.0768 0.0186 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 23.6034 23.5692 0.0411 

ovo 

CVI988-

GFP-2A-

Meq, 16Hr B 23.5807 23.5692 0.0411 
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UL49-

2A-RFP 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 23.5236 23.5692 0.0411 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 23.3306 23.4059 0.2454 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 23.2070 23.4059 0.2454 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 23.6802 23.4059 0.2454 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 24.7894 24.7678 0.0187 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 24.7568 24.7678 0.0187 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 24.7573 24.7678 0.0187 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 25.3011 25.4427 0.1516 
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ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 25.6026 25.4427 0.1516 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 25.4243 25.4427 0.1516 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 23.2674 23.2503 0.3834 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 23.6248 23.2503 0.3834 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 22.8586 23.2503 0.3834 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 23.1079 23.1259 0.0160 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 23.1384 23.1259 0.0160 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 23.1314 23.1259 0.0160 

ovo 

CVI988-

GFP-2A-

Meq, 48Hr B 23.2464 23.2599 0.0236 
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UL49-

2A-RFP 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 23.2871 23.2599 0.0236 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 23.2462 23.2599 0.0236 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 23.0153 23.0572 0.0365 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 23.0743 23.0572 0.0365 

ovo 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 23.0821 23.0572 0.0365 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 19.2670 19.2217 0.0640 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 19.1764 19.2217 0.0640 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 18.0844 17.9629 0.1170 
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gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 17.8509 17.9629 0.1170 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 17.9536 17.9629 0.1170 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 18.3475 18.5306 0.1588 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 18.6301 18.5306 0.1588 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 18.6144 18.5306 0.1588 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 19.3623 19.3265 0.0338 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 19.2952 19.3265 0.0338 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 19.3222 19.3265 0.0338 

gB 

CVI988-

GFP-2A-

Meq, 2Hr B 19.0536 18.7980 0.2504 
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UL49-

2A-RFP 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 18.5531 18.7980 0.2504 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 18.7874 18.7980 0.2504 

gB NTC     37.0785 37.0785 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 18.9010 18.7000 0.1745 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 18.6115 18.7000 0.1745 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 18.5876 18.7000 0.1745 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 20.4824 20.3648 0.1028 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 20.2921 20.3648 0.1028 

gB 

CVI988-

GFP-2A- 3Hr B 20.3200 20.3648 0.1028 
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Meq, 

UL49-

2A-RFP 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 17.1554 17.1894 0.0301 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 17.2127 17.1894 0.0301 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 17.1999 17.1894 0.0301 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 20.5210 20.5316 0.2120 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 20.7487 20.5316 0.2120 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 20.3250 20.5316 0.2120 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 18.4362 18.4628 0.1468 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 18.6211 18.4628 0.1468 
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gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 18.3310 18.4628 0.1468 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 17.4026 17.4574 0.0543 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 17.5111 17.4574 0.0543 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 17.4586 17.4574 0.0543 

gB NTC     37.2899 37.2899 0.0000 

gB NTC     39.4186 39.4186 0.0000 

gB NTC     37.3221 37.3221 0.0000 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 17.1274 16.9280 0.2073 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 16.7136 16.9280 0.2073 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 16.9430 16.9280 0.2073 

gB 

CVI988-

GFP-2A-

Meq, 8Hr B 17.0721 17.0844 0.0107 
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UL49-

2A-RFP 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr B 17.0913 17.0844 0.0107 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr B 17.0898 17.0844 0.0107 

gB NTC-03     NaN 0.0000 0.0000 

gB NTC-03     NaN 0.0000 0.0000 

gB NTC-03     36.6329 36.6329 0.0000 

gB NTC-04     35.5191 36.0545 0.7573 

gB NTC-04     NaN 0.0000 0.0000 

gB NTC-04     36.5900 36.0545 0.7573 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 19.7653 19.7058 0.0527 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 19.6873 19.7058 0.0527 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 19.6649 19.7058 0.0527 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 18.1698 18.2342 0.0583 

gB 

CVI988-

GFP-2A-

Meq, 16Hr B 18.2497 18.2342 0.0583 
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UL49-

2A-RFP 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 18.2832 18.2342 0.0583 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 17.9891 17.9468 0.0393 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 17.9398 17.9468 0.0393 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr C 17.9114 17.9468 0.0393 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 20.0756 19.8237 0.2427 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 19.5913 19.8237 0.2427 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 19.8040 19.8237 0.2427 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 20.8704 20.8805 0.1501 
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gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 21.0354 20.8805 0.1501 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 20.7357 20.8805 0.1501 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 18.6908 18.6225 0.2942 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 18.8765 18.6225 0.2942 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 18.3001 18.6225 0.2942 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 18.2103 18.1622 0.0568 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 18.1769 18.1622 0.0568 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 18.0995 18.1622 0.0568 

gB 

CVI988-

GFP-2A-

Meq, 48Hr B 18.3907 18.3480 0.0393 
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UL49-

2A-RFP 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 18.3133 18.3480 0.0393 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 18.3399 18.3480 0.0393 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 19.1856 18.7585 0.3826 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 18.6430 18.7585 0.3826 

gB 

CVI988-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 18.4470 18.7585 0.3826 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 26.1432 25.9685 0.1991 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 25.7517 25.9685 0.1991 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 26.0105 25.9685 0.1991 



 124 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 24.1184 24.1997 0.1920 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 24.0616 24.1997 0.1920 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 24.4190 24.1997 0.1920 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 23.8989 23.9744 0.1390 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 23.8895 23.9744 0.1390 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 24.1348 23.9744 0.1390 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 26.5437 26.5011 0.0393 

ovo 

RB1B-

GFP-2A-

Meq, 2Hr A 26.4663 26.5011 0.0393 



 125 

UL49-

2A-RFP 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 26.4934 26.5011 0.0393 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 24.5098 24.2099 0.2653 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 24.0059 24.2099 0.2653 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 24.1141 24.2099 0.2653 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     38.8980 38.8980 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 23.8992 23.8935 0.1247 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 23.7660 23.8935 0.1247 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 24.0152 23.8935 0.1247 

ovo 

RB1B-

GFP-2A- 3Hr B 23.6774 23.7137 0.0333 



 126 

Meq, 

UL49-

2A-RFP 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 23.7209 23.7137 0.0333 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 23.7427 23.7137 0.0333 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 23.8783 23.9438 0.0945 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 23.9010 23.9438 0.0945 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 24.0521 23.9438 0.0945 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 23.5669 23.4768 0.0883 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 23.4730 23.4768 0.0883 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 23.3904 23.4768 0.0883 



 127 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 23.8385 23.8007 0.0595 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 23.8314 23.8007 0.0595 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 23.7321 23.8007 0.0595 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.3703 23.5530 0.1862 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.5463 23.5530 0.1862 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 23.7424 23.5530 0.1862 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 24.1119 24.0254 0.1182 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 23.8908 24.0254 0.1182 

ovo 

RB1B-

GFP-2A-

Meq, 8Hr A 24.0736 24.0254 0.1182 



 128 

UL49-

2A-RFP 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 23.5733 23.6083 0.0346 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 23.6424 23.6083 0.0346 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 23.6094 23.6083 0.0346 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 24.0199 24.1086 0.1350 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 24.0421 24.1086 0.1350 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 24.2640 24.1086 0.1350 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 25.5813 25.4164 0.1747 

ovo 

RB1B-

GFP-2A- 16Hr A 25.4347 25.4164 0.1747 



 129 

Meq, 

UL49-

2A-RFP 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 25.2332 25.4164 0.1747 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 23.1947 23.2431 0.0420 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 23.2673 23.2431 0.0420 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 23.2674 23.2431 0.0420 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 23.3920 23.3430 0.0458 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 23.3358 23.3430 0.0458 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 23.3012 23.3430 0.0458 



 130 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 23.2598 23.2747 0.0192 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 23.2679 23.2747 0.0192 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 23.2963 23.2747 0.0192 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 26.4755 26.5672 0.0977 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 26.5562 26.5672 0.0977 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 26.6699 26.5672 0.0977 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 23.0492 22.9451 0.1062 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 22.9490 22.9451 0.1062 

ovo 

RB1B-

GFP-2A-

Meq, 48Hr A 22.8370 22.9451 0.1062 



 131 

UL49-

2A-RFP 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 22.9519 22.9875 0.0411 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 22.9782 22.9875 0.0411 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 23.0324 22.9875 0.0411 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 22.9243 22.9446 0.0200 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 22.9453 22.9446 0.0200 

ovo 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 22.9643 22.9446 0.0200 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 19.5703 19.4351 0.1172 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 19.3614 19.4351 0.1172 



 132 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr A 19.3735 19.4351 0.1172 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 18.1550 18.1027 0.0461 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 18.0852 18.1027 0.0461 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr B 18.0680 18.1027 0.0461 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 17.8987 17.8603 0.0855 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 17.9199 17.8603 0.0855 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 1Hr C 17.7623 17.8603 0.0855 

gB NTC     NaN 0.0000 0.0000 

gB NTC     39.7611 39.7611 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 

RB1B-

GFP-2A-

Meq, 2Hr A 19.9417 19.8245 0.1023 



 133 

UL49-

2A-RFP 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 19.7532 19.8245 0.1023 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr A 19.7785 19.8245 0.1023 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 18.2170 18.2681 0.0662 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 18.2444 18.2681 0.0662 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr C 18.3429 18.2681 0.0662 

gB NTC     NaN 0.0000 0.0000 

gB NTC     35.3259 35.3259 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 17.7851 17.8115 0.0330 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr A 17.8009 17.8115 0.0330 

gB 

RB1B-

GFP-2A- 3Hr A 17.8485 17.8115 0.0330 



 134 

Meq, 

UL49-

2A-RFP 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 17.4610 17.5968 0.1213 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 17.6943 17.5968 0.1213 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr B 17.6352 17.5968 0.1213 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 18.1146 18.1257 0.0189 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 18.1475 18.1257 0.0189 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 3Hr C 18.1150 18.1257 0.0189 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 17.4293 17.2608 0.1464 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 17.1883 17.2608 0.1464 
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gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr A 17.1647 17.2608 0.1464 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 17.2143 17.2523 0.0650 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 17.3274 17.2523 0.0650 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr B 17.2153 17.2523 0.0650 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 16.7939 17.3474 0.4852 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 17.5489 17.3474 0.4852 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 4Hr C 17.6995 17.3474 0.4852 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 16.0531 16.0308 0.0656 

gB 

RB1B-

GFP-2A-

Meq, 8Hr A 16.0823 16.0308 0.0656 



 136 

UL49-

2A-RFP 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr A 15.9569 16.0308 0.0656 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 16.3283 16.3405 0.0523 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 16.3978 16.3405 0.0523 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 8Hr C 16.2953 16.3405 0.0523 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 18.2913 18.2696 0.1192 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 18.1410 18.2696 0.1192 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 2Hr B 18.3764 18.2696 0.1192 

gB 

RB1B-

GFP-2A- 16Hr A 18.3964 18.3581 0.0450 



 137 

Meq, 

UL49-

2A-RFP 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 18.3086 18.3581 0.0450 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 18.3694 18.3581 0.0450 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 16.7081 16.7417 0.0327 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 16.7436 16.7417 0.0327 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr B 16.7734 16.7417 0.0327 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     37.4827 37.4827 0.0000 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 17.0136 17.1573 0.1245 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 17.2238 17.1573 0.1245 



 138 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr A 17.2344 17.1573 0.1245 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 16.9476 17.0174 0.1373 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 16.9290 17.0174 0.1373 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr B 17.1756 17.0174 0.1373 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 20.3346 20.3397 0.0836 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 20.2587 20.3397 0.0836 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 24Hr C 20.4257 20.3397 0.0836 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 18.0482 17.9069 0.1232 

gB 

RB1B-

GFP-2A-

Meq, 48Hr A 17.8505 17.9069 0.1232 



 139 

UL49-

2A-RFP 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr A 17.8219 17.9069 0.1232 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 18.0947 18.1644 0.1442 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 18.0683 18.1644 0.1442 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr B 18.3301 18.1644 0.1442 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 18.1527 18.0887 0.1542 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 17.9127 18.0887 0.1542 

gB 

RB1B-

GFP-2A-

Meq, 

UL49-

2A-RFP 48Hr C 18.2006 18.0887 0.1542 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr A 24.1608 24.0605 0.1427 

ovo 

686-GFP-

2A-Meq, 1Hr A 23.8971 24.0605 0.1427 



 140 

UL49-

2A-RFP 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr A 24.1234 24.0605 0.1427 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr B 23.6569 23.5981 0.0831 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr B 23.5394 23.5981 0.0831 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 24.0812 24.0653 0.0254 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 24.0787 24.0653 0.0254 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 24.0360 24.0653 0.0254 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 24.2376 24.1313 0.1026 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 24.1233 24.1313 0.1026 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 24.0330 24.1313 0.1026 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 23.3010 23.3369 0.0707 



 141 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 23.2914 23.3369 0.0707 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 23.4184 23.3369 0.0707 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 23.7248 23.6614 0.0645 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 23.6634 23.6614 0.0645 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 23.5959 23.6614 0.0645 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr B 23.3600 23.3893 0.0271 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr B 23.3948 23.3893 0.0271 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr B 23.4132 23.3893 0.0271 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

686-GFP-

2A-Meq, 4Hr A 23.3726 23.5066 0.1263 



 142 

UL49-

2A-RFP 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr A 23.5237 23.5066 0.1263 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr A 23.6235 23.5066 0.1263 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 23.7345 23.8248 0.0786 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 23.8779 23.8248 0.0786 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 23.8621 23.8248 0.0786 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 23.5428 23.6692 0.3263 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 23.4250 23.6692 0.3263 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 24.0397 23.6692 0.3263 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 23.9579 23.9010 0.1046 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 23.7803 23.9010 0.1046 
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ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 23.9648 23.9010 0.1046 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 24.4313 24.4616 0.0562 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 24.4270 24.4616 0.0562 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 24.5265 24.4616 0.0562 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo NTC     NaN 0.0000 0.0000 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr A 24.8791 24.8574 0.0425 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr A 24.8084 24.8574 0.0425 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr A 24.8847 24.8574 0.0425 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr B 24.0469 23.6086 0.4875 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr B 23.0835 23.6086 0.4875 

ovo 

686-GFP-

2A-Meq, 16Hr B 23.6955 23.6086 0.4875 



 144 

UL49-

2A-RFP 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 24.3189 23.9905 0.2921 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 23.7597 23.9905 0.2921 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 23.8930 23.9905 0.2921 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 23.7861 23.7429 0.1135 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 23.6142 23.7429 0.1135 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 23.8284 23.7429 0.1135 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 23.7910 23.8480 0.0625 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 23.8382 23.8480 0.0625 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 23.9148 23.8480 0.0625 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 23.1438 23.6897 0.4921 
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ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 24.0994 23.6897 0.4921 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 23.8257 23.6897 0.4921 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 23.2568 23.1277 0.1121 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 23.0710 23.1277 0.1121 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 23.0552 23.1277 0.1121 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr B 23.3307 23.3775 0.2497 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr B 23.6473 23.3775 0.2497 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr B 23.1544 23.3775 0.2497 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr C 23.2626 23.3270 0.0559 

ovo 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr C 23.3615 23.3270 0.0559 

ovo 

686-GFP-

2A-Meq, 48Hr C 23.3570 23.3270 0.0559 
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UL49-

2A-RFP 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr A 18.0080 18.0517 0.1316 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr A 18.1996 18.0517 0.1316 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr A 17.9475 18.0517 0.1316 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr B 17.3280 17.3133 0.0134 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr B 17.3102 17.3133 0.0134 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr B 17.3017 17.3133 0.0134 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 18.1366 18.1986 0.0605 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 18.2016 18.1986 0.0605 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 1Hr C 18.2575 18.1986 0.0605 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 17.8438 17.8244 0.0333 
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gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 17.8435 17.8244 0.0333 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr A 17.7860 17.8244 0.0333 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 17.3242 17.3488 0.0213 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 17.3615 17.3488 0.0213 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 2Hr B 17.3607 17.3488 0.0213 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 18.0739 18.1077 0.0298 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 18.1189 18.1077 0.0298 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr A 18.1303 18.1077 0.0298 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr B 17.3958 17.7266 0.4053 

gB 

686-GFP-

2A-Meq, 3Hr B 17.6053 17.7266 0.4053 
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UL49-

2A-RFP 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 3Hr B 18.1787 17.7266 0.4053 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     39.3448 39.3448 0.0000 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr A 17.6019 17.4361 0.2910 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr A 17.1001 17.4361 0.2910 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr A 17.6062 17.4361 0.2910 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 17.4934 17.5216 0.0838 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 17.4556 17.5216 0.0838 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr B 17.6158 17.5216 0.0838 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 17.7113 17.6687 0.0864 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 17.5693 17.6687 0.0864 
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gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 4Hr C 17.7256 17.6687 0.0864 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 16.6034 16.5194 0.1127 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 16.5635 16.5194 0.1127 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr A 16.3914 16.5194 0.1127 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 17.0034 17.0235 0.0662 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 16.9698 17.0235 0.0662 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 8Hr C 17.0975 17.0235 0.0662 

gB NTC     NaN 0.0000 0.0000 

gB NTC     NaN 0.0000 0.0000 

gB NTC     38.1235 38.1235 0.0000 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP-

GFP-2A-

Meq, 

UL49-

2A-RFP 16Hr A 19.5117 19.6677 0.1618 

gB 

686-GFP-

2A-Meq, 16Hr A 19.6565 19.6677 0.1618 
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UL49-

2A-RFP 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr A 19.8348 19.6677 0.1618 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr B 18.0920 18.1052 0.0789 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr B 18.1899 18.1052 0.0789 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr B 18.0338 18.1052 0.0789 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 18.2107 18.2382 0.0514 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 18.2064 18.2382 0.0514 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 16Hr C 18.2976 18.2382 0.0514 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 18.6801 18.5900 0.1525 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 18.6760 18.5900 0.1525 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr A 18.4140 18.5900 0.1525 
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gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 18.0739 18.1054 0.1937 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 17.9294 18.1054 0.1937 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr B 18.3130 18.1054 0.1937 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 18.5124 18.5166 0.0377 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 18.4812 18.5166 0.0377 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 24Hr C 18.5562 18.5166 0.0377 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 18.5016 18.5052 0.0723 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 18.5792 18.5052 0.0723 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr A 18.4349 18.5052 0.0723 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr B 18.7630 18.8300 0.0681 

gB 

686-GFP-

2A-Meq, 48Hr B 18.8280 18.8300 0.0681 
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UL49-

2A-RFP 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr B 18.8991 18.8300 0.0681 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr C 18.9308 18.7667 0.1782 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr C 18.5771 18.7667 0.1782 

gB 

686-GFP-

2A-Meq, 

UL49-

2A-RFP 48Hr C 18.7922 18.7667 0.1782 
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A.5 Flow Cytometry Scatter Plots and Histograms: Trial 1 
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