
 

New cell lines produce NIST monoclonal
antibody for improved biologic drugs
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HeLa cancer cells appear green wherever mouse monoclonal antibodies (mAb)
have bound to tubulin, a structural protein important in cell division. Binding to
tubulin and preventing cell growth is one way that mAb drugs could kill tumors
-- the type of research that may benefit from the use of NIST's monoclonal
antibody reference material, NISTmAb. Credit: ©EnCor Biotechnology Inc.

When the National Institute of Standards and Technology (NIST) issued
the world's first standardized monoclonal antibody (mAb) in July 2016,
the exhaustively analyzed protein known as NISTmAb (NIST Reference
Material 8671) was intended as a valuable tool for biopharmaceutical
companies. Its purpose: to help ensure the quality of measurement
techniques used in the development and manufacture of biologic drug
therapies for a wide range of health conditions, including cancers,
autoimmune disorders and infectious diseases. Although the molecule
has been precisely characterized, the current proprietary method for its
production has not.

In a new paper in the journal mAbs, researchers at the Institute for
Bioscience and Biotechnology Research (IBBR), a joint institute of
NIST and the University of Maryland, describe how they have taken the
first step to solve this dilemma: engineering three mouse cell lines to
produce nonproprietary versions of NISTmAb that closely resemble the
characteristics of the original reference material.

"By creating the means to produce our already well-characterized
monoclonal antibody, the NISTmAb, we can now make the
measurements that will define the production process as well as the
product," said NIST research biologist Zvi Kelman who co-authored the 
mAbs paper. "From that, we can develop a standardized model for
monoclonal antibody biomanufacturing that will give researchers and
manufacturers a second valuable reference tool."
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Monoclonal antibodies are proteins manufactured in the laboratory that
can target specific disease cells, viruses and other antigens (agents that
trigger an immune response) for removal from the body or can be used
to deliver therapeutic chemicals or radiation to select sites. Since the
first commercial mAb was approved in 1986, their impact on medicine
has been astounding. Today, five of the 10 top-selling drugs are mAbs
with annual sales currently at $100 billion and expected to rise to $150
billion within three years.

As the patents on the original mAb biologics expire or near expiration
over the next few years, many biopharmaceutical companies will seek to
enter the market with generic versions known as biosimilars.

"Both the manufacturers seeking legal and public approval for their
biosimilars and regulators at the Food and Drug Administration must
verify that the new drugs match the originals with regard to efficacy,
quality and safety," said John Marino, leader of the Biomolecular
Structure and Function Group in NIST's Material Measurement
Laboratory and another author on the mAbs paper. "Having a rigorously
characterized mAb production process, along with our standard
NISTmAb protein, will serve as powerful benchmarking tools that
should help manufacturers and regulators release new mAb therapeutics
and biosimilars with greater confidence."

Quality control is not the only way that the NISTmAb cell lines will
make a difference, Marino added.

"Understanding how the NISTmAb is derived will enable investigators to
look for ways to optimize the production of other mAbs or overcome
commonly shared problems such as contamination or aggregation
[protein clumping]," he said.

Equally important, Kelman said, the knowledge and benefits gained
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from study of the nonproprietary NISTmAb bioprocessing system will
be freely available and widely shared.

"Researchers will be able to look at the broad issues currently facing
manufacturers of mAb therapeutics with a system that is not proprietary;
the NIST cell lines will encourage innovation and exploration that isn't
related to specific product development," he explained.
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