
Introduction
In the fall of 2013, I worked at my first Co-op in the Biologics 
Discovery group at Genzyme Corporation in Framingham MA. The 
Biologics Discovery group focused on antibody research, purification 
and generation. My role as the phage display co-op was to generate 
monoclonal antibodies to specific proteins using bacteriophage with 
antibody fragments (Fabs) expressed on their surface proteins. This 
method, a fairly new method when compared to the well established 
hybridoma method, is called phage display. The protein, or antigen, 
our group wanted to target was believed to be involved in idiopathic 
pulmonary fibrosis (IPF), a debilitating lung disease. 

Activity
Under the guidance of my supervisor Maureen Magnay, Ph.D., I 
generated monoclonal antibodies using phage display techniques. 
Phage display uses libraries, large databases of bacteriophage with 
different antibodies bound to the surface protein pIII. The 
antibodies expressed  on pIII are derived from human blood serum 
(Fig. 4) To generate antibodies to my target antigen, I performed 
phage selections and depletions on immunotubes coated with the 
antigen and irrelevant proteins. Depletions are used to eliminate 
non-specific antigen binders. Following three rounds of selection/ 
depletion and amplification, potential binders were screened using 
an ELISA. My role as a co-op was to perform phage selections, 
ELISAs, as well as assist my supervisor and colleagues in basic 
molecular biology techniques such as PCR and gel electrophoresis. 

While on co-op, I was in the lab approximately 60 percent of the 
time, while 40 percent of my time was spent analyzing data, 
attending meetings, and attending seminars or lectures. 
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Reflection
As a first co-op assignment, working in 
the Biologics Discovery Group piqued 
my interest in immunology and the 
techniques behind phage display. I was 
expected to learn lab techniques I had 
never heard of in my genetics or biology 
coursework. Besides technical 
knowledge, I also learned the basic 
theory of antibody immunology and 
virology, two subjects I had never taken 
a course in.  Because of this, I consider 
my co-op at Genzyme an invaluable 
learning experience that has driven me 
to continue to pursue research in the 
immunology field.  

 Besides being a technical learning 
experience, my co-op at Genzyme was 
also a personal learning experience. 
Towards the end of my co-op, as my 
experiments started to give positive 
results, I gained a sense of self-
confidence and pride in my work I had 
never felt before. This co-op taught me 
that failure is a major part of scientific 
research that only makes good results 
ten times sweeter. 

Lastly, working at a large biotechnology 
company gave me indirect insight into 
the corporate side of the biotechnology 
industry.Through my experience, I 
realized that a large biotechnology is not 
the career environment best suited for 
me. Despite this, I greatly enjoyed my 
first co-op at Genzyme and learned more 
than I ever expected. 
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The figure to the left depicts 
the structure of an antibody. 
The difference in 
functionality of antibodies is 
based on their 
complementarity determining 
regions (CDRs) on the 
variable region of the heavy 
and light chains. For my 
experiments, antibody 
fragments, called Fabs, were 
expressed on bacteriophage. 
Fabs are composed of one 
arm of the variable region, 
with one light chain and one 
variable heavy chain. 

The figure to the left 
depicts a model of the 
bacteriophage, M13, 
which we used in 
phage display 
experiments. The virus 
M13 does not cause 
death of bacterial cells 
and has a very  high 
infection rate for E. coli 
cells. Both of these 
factors make it a good 
vector for phage 
display. 

The diagram above describes the general methodology of phage display, starting with the isolation of antibodies 
from donors and ending with the selection/amplification stage. 
As a co-op, I began phage display experiments at the selection step and thus did not need to go through the 
procedure of isolating antibodies from donors or transforming E. coli cells to produce a phage display library. 
Different from this diagram, phage selections in the Genzyme lab were performed on plastic immunotubes rather 
than on tumoral cells. 

The image to the left shows two Erlenmeyer flasks with E. coli 
cultures. In the phage display laboratory, the E. coli cells were 
competent. Because of this, flasks needed to be closed whenever 
possible to prevent contamination by bacteriophage in the air.

The image above shows the characteristic features of a lung with
idiopathic pulmonary fibrosis. Arrows indicate regions where 
“honeycombing” can be seen, a clear sign that the lung tissue is 
fibrotic. 
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Outcomes
During my time at Genzyme I was able to generate one monoclonal antibody 
with a very high affinity to my group’s antigen. While this may not seem like a 
large accomplishment, the target was especially difficult to find an antibody for, 
so even one binder was a major breakthrough. Later on in my co-op, I was 
assigned to a new antigen target but did not have the time to complete ELISA 
screens to determine if any potential antigen binders were present. I left this 
project unfinished, for the other members of my group to continue.

While I was on co-op, I became integrated into the Biologics Discovery Group 
and was able to connect with members of the group not involved in phage 
display.  Having the opportunity to interact with and shadow scientists involved 
in protein purification and hybridoma research gave me an idea of other career 
paths in the immunology field. I was also given the opportunity to attend 
lectures and seminars, which further increased my understanding of immunology 
and lab techniques involved in the field. 

Overall, my work as a co-op contributed to the generation of monoclonal 
antibodies for the phage display group and to my own learning of different 
topics and techniques in the immunology field.
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To the left is a 
picture of a 
PCR machine, 
used to amplify 
specific DNA 
sequences.  
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