
Introduction
Sanofi is a large pharmaceutical 
company based in France. Sanofi is the 
umbrella company of Genzyme, Sanofi-
Pasteur, and Merial. The Sanofi group I 
worked for was the BioInnovation team. 
The BioInnovation team, based in 
Cambridge MA, focuses on testing 
immunotherapies for peanut allergy. 
Our group worked between two 
buildings because of the mouse work 
associated with our projects. 

 
   

 

Background and Theory:
 
6 % of adults and 3-4% of children affected by food 
allergy. Incidence and prevalence of food induced allergy 
has risen in last 20 years. Anaphylaxis is a systemic 
response to oral food challenge, characterized by facial 
swelling and wheezing. Food induced allergies are Th2 
driven immune responses. Th2 biased immune responses 
are characterized by the secretion of cytokines IL4, IL5, 
IL13, IgE cross-linking to mast cells, and basophil 
accumulation in the blood sera and site of sensitization.    
 
Skin sensitization to food allergens occurs in patients with 
disrupted skin barriers, including patients with filaggrin 
mutations and atopic dermatitis. The mechanism of skin 
sensitization can be seen below (Figure 2).  
 
Mouse models are used to test immunotherapies for food-
induced allergies. The immune system of mice is similar 
to that of humans, with the following limitations : 
1. Difficult to induce anaphylaxis after oral food challenge 
2. Mice produce IgG1 and IgE in a Th2-driven immune 
response. Human response is primarily IgE driven.  
 
 
  
 
  

Future Directions:
I am interested in continuing research with 
mouse models or animal models. This co-op 
made me realize I prefer in vivo work to in vitro 
work. I am also considering a career in public 
health, comparing allergy prevalence across 
human populations
Cytokine, FACs and histology data from chronic 
and acute sensitization models is being 
gathered and analyzed by my mentor. 
My mentor is developing a hybrid of the acute 
and chronic sensitization models for a new EPIT 
model. 

Outcomes: 
Increased TSLP levels in ears of mice sensitized with Vitamin D3 
analogue and roasted peanut extract. 
Moderate physiological response (anaphylaxis and drop in core body 
temperature) in mice sensitized with roasted peanut extract and cholera 
toxin on needle abraded skin. 

Cholera toxin amplifies Th2-biased allergic response, as indicated by 
increased peanut specific IgE and IgG1 levels in blood sera of mice 

Chronic sensitization model showed physiological response and 
increased peanut specific IgG1 at weeks 3 and 5 but not at week 7. This 
indicates that mice became tolerized to peanut antigen after a long 
exposure time. 
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Making Mice Allergic to Peanuts!

 Gather Data 
and Samples  

Collection of mouse tissue and 
fluid samples at study 

termination day 
Literature search and review of 
previously developed models: 

Noti et al.  
Background research on 

immunological principles of 
allergy 

 Analyze/ 
Compile 

Data 
Physiological data, 

antibody, cytokine and 
histological data 

Analysis of literature 
results and new models 

Presentation of Data 

Formulate 
Research 

Idea 
Sensitize mice to peanut 

antigen through a 
disrupted skin barrier 

following TSLP-basophil 
sensitization mechanism 

 

Gather 
Materials 
Order mice, research 
reagents for endpoint 

assays, order materials for 
experimental techniques, 

etc.    
 

Consult with 
experts and 
non-experts 

Meetings with mentor and 
BioI supervisor to discuss 

endpoints, material needed, 
biological principles of 

project, etc. 
Casual conversation with 
non-experts to generate 

ideas   

Decide on 
endpoints 

Increased TSLP levels at skin 
sensitization site, Th2 

biased cytokines in draining 
lymph nodes, peanut 
sepcific IgE and IgG1, 

Physiological response, 
histoloy, and basophil FACs  

Perform 
Experiment 

Acute (2 week) and chronic 
(7 week) sensitization 

models. Sensitization via 
needle abrasion with 

cholera toxin and roasted 
peanut extract applied 
dermally or Vitamin D 

analog with RPE applied to 
ear. Challenge PO or IP  

Figure 3:
Model Development From Start to Finish: Reflections

From this co-op, I learned :
The process of experimental design and 
planning for a long-term goal

How to read research papers critically and 
to critique methodology

The biological foundations of allergic 
reactions 

Mouse handling skills

Bench-top experimental skills

The importance of flexibility when working 
with people who have different styles from 
my own

The power of assessing a challenging 
situation and formulating a general plan

The importance of taking responsibility for 
my mistakes and accepting my 
weaknesses

To take pride in my strengths and develop 
self-confidence in areas I did not have 
previously

Design/Revise 
Study Plan 

Study plan approved by mentor 
and supervisor 

Timeline of project developed 
Support personnel and BioI team 

members contacted 

Sample 
Shipment  

Jejunum, esophagus and 
ear samples sent for 

mast cell  
and eosinophil 

quanitation 

Figure 2: TSLP- basophil mechanism of skin 
sensitization to food allergen. 

Figure 4: PO Dosing Technique

Figure 1: Anaphylatic response in human

Figure 5: Mouse internal 
anatomy. Tissues taken at 
necropsy included: ear, 
jejunum, esophagus, draining 
lymph nodes

Figure 6: MSD machine 
used for cytokine analysis 
of draining lymph nodes 
and peritoneal lavage 
tissue

Figure 7: Bio-Rad 
Bradford Assay reagents

Figure 8: Mouse scruffing technique


