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Supercomputing is Driving Medical Innovations including Gene
Therapy to Improve Diagnosis and Personalize Treatment Options

Executive Summary

A supercomputer performs at or near the currently highest operational rate for computers.
Supercomputing has been making great strides in last few decades in terms of boosting computational
power commonly measured in floating-point operations per second (flops). FLOPS denotes how many
mathematical operations involving decimal fractions the computer can handle in one second. The Cray-2
released in 1985 operated at 1.9 gigaflops (10° flops). As of 2015, there were supercomputers that
performed up to petaflops (10* flops). In 2016, the world’s fastest supercomputer delivers performance
of about 125 petaflops. It is expected that an exaflop (10®) supercomputer will emerge by 2020.

These top-of-the-line computational devices have been used for scientific and engineering applications
to either handle enormous amount of data or execute massive volume of calculations or both for such
tasks as weather forecasting and fluid dynamics (like modeling air flow around airplanes and
automobiles) in the 1970s and probabilistic analysis in the 1980s. The use of supercomputing in life
sciences research possibly started when IBM’s Blue Gene family of supercomputers were used in
Lawrence Livermore National Laboratory in the U.S. for biochemical applications in 2005.

Due to their capability of analyzing voluminous data at incredible speed, supercomputers have played an
expanding role in life sciences over the past 10 years or so, ranging from genomic research, drug
discovery to helping physicians to make more accurate and speedy diagnosis and create personalized
treatment plans that could minimize medical expenses by reducing unnecessary lab tests, and enhance
patient experience. The following are major examples of practical use of supercomputing in life sciences.

o To get an indication of the cause of cancer for instance, a cancerous gene will be compared
with a healthy gene. But each gene is composed of 3 billion base pairs, and it is the sequence
of these base pairs that matters, so about 120 billion sequences have to be looked at before
identifying the abnormal gene. Supercomputing can expedite this process. After that a virus
can be engineered to infect the cancerous cells with the “good DNA” to treat the disease
instead of using drugs or surgery. This experimental technique is called gene therapy.

o IBM’s Watson is the first commercial supercomputer with cognitive technology that can think
like a human and is dedicated to the study like medical theories. It represents a new era of
computing, as IBM Watson can learn and cumulate knowledge over time, analyze huge
volume of data, and understand complex questions posted in natural language. Most
importantly, it can provide evidence-based answers to avoid doctors’ mis-diagnosis and create
effective personalized treatment plans.

China and the U.S,, the two distinctive global leaders in supercomputing, have been competing head-to-
head to be the number one in this space. However, the private sector of these two supercomputing
superpowers has been in collaboration. IBM and Hangzhou CognitiveCare have forged a partnership
with 21 Chinese hospitals initially to utilize Watson for personalizing cancer care.

We believe supercomputing will have an increasingly significant impact on the life sciences industry
from research to helping doctors in determining the optimal treatment option. But, supercomputing has
to overcome the hurdles of having relatively high infrastructure and maintenance expenses as well as
restricted access by the average physician before it can benefit the patient population to a larger extent.
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IMPORTANT DISCLOSURES

Cedrus Investments Ltd. (“Cedrus”) does and seeks to do business with companies covered in research reports
distributed by Cedrus. Investors should consider this report as only a single factor in making their investment decision.
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estimates or forecasts) are solely those of our research department and subject to change without notice.
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organization or clearing organization or where Cedrus is not authorized to provide such information.
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terms are not guaranteed, and a loss of original capital may occur.
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compensation may relate to the revenues of Cedrus as a whole, of which investment banking, sales and trading are a part.
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