
In recent years there has been a surge in interest by the US 
Government after confirmed ZIKV outbreaks in the Americas,  African 
countries & some Pacific countries have been shown to cause birth 
defects such as microcephaly. The first case confirmed in the Americas 
was in May 2015 in Brazil. This started a surge towards making vaccines 
and antibodies against ZIKV. Previous to 2007, ZIKV wasn’t widely 
thought of when diagnosing patients (only 14 confirmed cases) because     
ZIKV’s    symptoms  are  quite   similar  to        
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routes. In addition to the traditional route of an infected person being 
bitten and passing the infection to a mosquito vector, a mother can 
also pass on the virus to their child in the womb, and sexual 
transmission has also been seen. Since currently there is no treatment 
for ZIKV it is recommended that caretakers of infected persons take 
extra precautions until symptoms subside. CDC’s recommendations are 
for patients to keep well hydrated, get plenty of rest, and take 
acetaminophen to alleviate pain/fever. 

                  those of other Flavivirus such 
as WNV & DENV. The symptoms can 
include joint pain, fever, red eyes & 
rash; however these symptoms can be 
mild enough not to ever cause suspicion 
of any major sickness so visiting a 
medical center may never occur. This is 
the reason why ZIKV infection often 
remains un-diagnosed. If symptoms 
occur, they typically last only several 
days up to a week Severe disease and 
fatalities are rare, but transmission of 
ZIKV  can   occur   via   several   different  

Doses of 10ug of purified ZIKV E Protein adsorbed to Alhydrogel were injected into 5 
BALB/c mice over the course of 31 days. Each serum collection was assayed using ELISA 
to determine the IgG titers of each mouse and select the two highest responders. After 
the final booster, two of the mice were euthanized and splenocytes used for the fusion to 
create the hybridoma cell lines.  

Administration of recombinant, highly purified E Protein to BALB/c 
mice should generate antibody responses specific to ZIKV. The mouse B 
cells can be used to create hybridomas stably producing MAbs.  
• Generate hybridoma cell lines using immune mouse splenocytes and 

screen clones for antibody production  
• Test resulting clones for specificity to ZIKV to demonstrate the utility 

for future laboratory assays and research 

The purpose for the experiment is to test the immunogenicity of 
recombinant Zika virus (ZIKV) E protein in BALB/c mice and to attempt 
to generate monoclonal antibodies (MAbs) against the antigen. ZIKV is 
a member of the family Flaviviridae and genus Flavivirus and was first 
isolated 1947 in the Zika forest in Uganda. It has been shown to be 
transmitted by infected mosquitos of various Aedes species. Since 2015 
it has been implicated in causing birth defects such as microcephaly in 
babies born to mothers infected during the early stages of pregnancy. 
Generating hybridoma cell lines secreting monoclonal antibodies 
specific to ZIKV E protein can aid in biomedical research to understand 
viral epidemiology, but also with the development of diagnostics or 
potentially even future immunotherapeutics. Detailed study of the 
generated MAbs can also be used to help further the understanding of 
the importance for cross-reactivity with other flaviviruses such as West 
Nile (WNV) or dengue viruses (DENV). 

ABSTRACT 

Figure 1: Counties around the world 
with a risk of ZIKV infections possible. 
Domestic states outlined have 
confirmed ZIKV cases.  

 (1) Recombinant Antigen Expression  

 (2) Immunizations of BALB/c Mice 
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Figure 2: ELISA results from serum of the 5 mice compared against 4G2 (antibody 
specific for DENV E protein) as positive control. Postdose 2 titers were used to 
select candidates for hybridoma fusion. 
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(6) Assays to Define Specificity and Functionality of Antibodies 
Figure 3: All Subclones 
from well 42 produced 
specific antibodies to 
ZIKV E Protein while 
wells 9 & 91 did not 
show binding to any E 
protein tested. 4G2 at 
2ug/mL was used as 
positive control and 
blank PBS-BSA as 
negative control. Six 
wells were chosen to be 
sub-cloned further. 

With the promising results from the Luminex® IgG and 
western blot assays demonstrating successful generation 
of a hybridoma line secreting an antibody that is specific 
to ZIKV E protein, but not cross-reactive with other 
flavivirus E proteins, PRNT assays were conducted, but 
unfortunately no neutralization of ZIKV was observed. 
However, IFA results show affinity to whole virus, 
demonstrating recognition of native antigen in the 
absence of any unspecific background. Applications for  

the antibody therefore include 
purification of recombinant E   
protein but also whole ZIKV could   
be purified selectively. The mAb can 
further be utilized for  
in vitro and in vivo 

experiments to demonstrate infection 
in cells. Our antibody was generated 
using recombinant ZIKV E Protein 
(Figure 8). The virus envelope of ZIKV is 
made up of 180 such E dimers as 
shown in Figure 9. We continue to 
expand cell cultures in serum free 
media to produce more antibody that 
can be used to develop diagnostic 
assays to detect ZIKV infection. 

Figure 8: ZIKV E Protein 
dimer 3D conformation. 
Source: Stettler et al. [3] 

Figure 9: Spherical 3D 
illustration of ZIKV. 
Triangle illustrates 1 of 
180 triangles 
composing icosahedral 
shape. Source: Sirohi et 
al. [2]  

Figure 4: ZIKV (1), WNV (2)  & DENV-3 (3) E Proteins and 
SeeBlue® Ladder (L) (Invitrogen, Carlsbad, CA) were run 
on a polyacrylamide gel and transferred to 
nitrocellulose membrane. Supernatant from wells 42.1-
42.13 were combined and used at a 1:3 dilution as 
primary antibody to probe the western blot. Goat anti-
mouse IgG conjugated to alkaline phosphatase was then 
used as secondary antibody followed by color 
development using a BCIP/NBT substrate solution.  
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(5) Three wells were subcloned into 48 wells varying from 5, 1 & 0.5 
cells per well.  

(4) ELISA assay on wells showing culture growth. Three wells were 
positive for ZIKV E protein attachment 

(3) Fusion of BALB/c B cell & P3 Myeloma Cells for Hybridoma  

(7) Purification of ZIKV E 
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Figure 7A-I: Immunofluorescence Assay (IFA) to test if ZIKV 
E mAb 42 can detect ZIKV-infection in DAPI-stained Vero 
cells. 7A-C: Uninfected cells (negative control). 7D-F: 
Infected cells incubated with 5μg/mL of mAb 42 followed 
by goat anti-mouse secondary (FITC-labeled). 7G-I: 
Secondary antibody control. Infected cells were treated 
with secondary antibody only. Magnification of all images: 
40X.  

(8) ZIKV E Ab IFA with whole ZIKV 

Figure 5: Immunoaffinity chromatography purification using a HiTrap NHS-
Sepharose Column coupled with ZIKV E mAb 42. Peak fractions 3 and 4 were 
expected to contain ZIKV E protein (eluted with 20mM Glycine-HCl (pH 2.5)).  

Figure 6: Western Blot analysis of materials from 
immunoaffinity purification. (SM = Starting Material; 
FT= Flow Through; 3 = Fraction 3; 4 = Fraction 4) 
Primary Ab was 4G2 (1:3000 dilution [1mg/mL]) and 
secondary antibody was Goat anti-mouse conjugated 
to alkaline phosphatase (1:3000 dilution). Detection 
was through incubation with BCIP/NBT substrate. ZIKV 
E was found in both peak fractions and in starting 
material. 
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