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Reduction in the cost of genome sequencing

Healthcare Innovation
Life Sciences

Over the past few years the various advances in biology 
have been merged with technological developments. 
Thanks to these developments we find companies that use 
IT, data processing and artificial intelligence (AI) to make 
progress in this field. These new discoveries have a 
significant impact on all economic sectors: From health and 
agriculture to consumer goods or energy.

In recent years, in the health area, we have passed the 
turning points which prevented or hampered the 
development of biology. Some of these difficulties were the 
ability to access, hand and understand the molecular 
building blocks of the human body. In 2003, the human 
genome project managed to decrypt the full genome, 
leading to a great step forward in the development of other
research such as DNA sequencing.

Technological developments not only facilitate scientific 
innovation in diagnostic development but also reduce the 
costs of treatments. The DNA modification referred to above 
has become an antidote for chronic and widespread 
diseases. For the first time live therapies may cure certain 
diseases with a single-dose . From an economic standpoint, 
as shown in the chart below, the decrease in the price of 
these treatments is aligned with the evolution of costs by 
megabase (Mb)*. For many years, the National Human 
Genome Research Institute (NHGRI) has tracked the costs 
associated with DNA sequencing performed at the 
sequencing centers funded by the Institute. This information 
has served as an important benchmark for assessing 
improvements in DNA sequencing technologies.

Bioinformatics links DNA sequencing data and therapeutic 
initiatives to patients' results. This is enabling scientists, 
businesses and clinical to have an unprecedented 
understanding of how the human genome can decompose 
and how it could be repaired. Medicine's "genomic era" 
promises ramifications for health and for the companies 
involved. This new stage will create methodologies that 
were previously unknown. These innovations will enable, for 
example, suppliers that allow basic research, those which 
exacerbate the precision of diagnostics and those which 
guide personalized medicine to change their business areas. 
This will increase the benefits of therapeutic research and 
development for the first time in 20 years.

When scientists began seeking a vaccine for the SARS-CoV-2 
coronavirus in early 2020, they were careful not to promise 
quick success. The fastest any vaccine had previously been 
developed, from viral sampling to approval, was four years, 
for mumps in the 1960s. To hope for one even by the 
summer of 2021 seemed highly optimistic. On 2 December, 
UK regulators granted emergency-use authorization to a 
vaccine from drug firms Pfizer and BioNTech, just seven 
months after the start of clinical trials. That speed of advance 
“challenges our whole paradigm of what is possible in 
vaccine development”.  The development of easily 
reprogrammable RNA vaccines was a lightning-fast triumph 
of human ingenuity, but it was based on decades of 
curiosity-driven research into one of the most fundamental 
aspects of life on planet earth: how genes are transcribed 
into RNA that tell cells what proteins to assemble.
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* Megabase (Mb): unit length for DNA fragments equal to 1 million nucleotides 
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Key Innovations Driving Growth in Life Sciences

Healthcare Innovation | Life Sciences

Genomics / 
DNA 
Sequencing

Genomics is the study of genes and their functions and of techniques related to them. The 
genome consists of the full genetic complement of an organism; its DNA is composed of 
building blocks called nucleotides. Genotyping is the process of determining the genetic 
makeup of an individual by examining the DNA sequence. Clustered Regularly Interspaced 
Short Palindromic Repeats (“CRISPR”) gene-editing technology has accelerated the pace of 
modern biotechnological research dramatically. Thanks to its accessible cost and ease-of-use, 
CRISPR has democratized the use of genome editing. Many companies are deploying the 
CRISPR platform to commercialize novel therapies and to increase research and development 
productivity not only in drug discovery, but also in agriculture diagnostics, chemicals, and 
material sciences. While gene-editing debuted during the biotechnology boom in the 1980s, 
studies of viral invaders and bacterial immune defense systems led to the discovery of CRISPR 
in 2012 and the major gene-editing discoveries have taken place recently. Gene-editing 
technology could become the major breakthrough for medicine  this century.

Immunotherapy / 
mRNA Vaccines

Immunotherapy is the treatment used by human immune systems to combat diseases, 
such as cancer, influenza or COVID-19. Immunotherapies have been changing the way in 
which we fight cancer. This treatment differs from the more conventional alternatives such 
as surgery, radiation and chemotherapy because unlike them, immunotherapy first 
stimulates the body's defense system.

In the early nineties, pioneering steps were taken in the use of mRNA as a therapeutic tool 
for vaccination. In the following decades, an improved understanding of the mRNA 
pharmacology, together with novel insights in immunology have positioned mRNA-based 
technologies as next-generation vaccines. COVID-19 mRNA vaccines give instructions for our 
cells to make a harmless piece of what is called the “spike protein.” The spike protein is found 
on the surface of the virus that causes COVID-19. RNA vaccines are faster and cheaper to 
produce than traditional vaccines, and a RNA based vaccine is also potentially safer for the 
patient, as they are not produced using infectious elements. Beyond infectious diseases, RNA 
vaccines have potential as novel therapeutic options for major diseases such as cancer. mRNA 
technology gave us the first COVID-19 vaccines. It could also upend the drug industry.

Bioinformatics

When a working map of the human genome was announced in June 2000, it was 
immediately clear that it would open new avenues of study and transform the life sciences, 
both in academia and in industry. One of the new opportunities presented by this discovery 
was in bioinformatics: The use of computers to quickly scan databases, analyze sequence 
data and help predict protein structure based on DNA sequence. Computer hardware and 
software developments have facilitated the assembly and analysis of complete genomes. The 
decrease in the cost of sequencing a human genome (in some cases, for just $1,000 per 
sequence) is creating a growing demand for tools that can classify, organize, analyze and 
store the increasing amount of biological data. If properly used, the data can be used for both 
academic research and pharmaceutical and diagnostic industries. Bioinformatics algorithms 
address this issue: They allow scientists to codify specific information, align data and 
analyze gene expression, leading to process knowledge.
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Examples of innovators in Life Sciences

Moderna, Inc. is an American 
pharmaceutical and biotechnology 
company based on Cambridge. It was 
founded in 2010 and it’s focused on 
clinical stage innovations. The 
Company’s target is the discovery and 
development of messenger RNA 
therapeutics and vaccines. 

Moderna develops mRNA medicines for 
infectious, immuno-oncology, and 
cardiovascular diseases. Its product 
pipeline : Covid19 vaccines, 
prophylactic and cancer vaccines, 
intratumoral immuno-oncology, 
localized regenerative and systemic 
intracellular therapeutics.   The 
company was founded by Noubar B. 
Afeyan, Robert S. Langer, Jr., Derrick J. 
Rose and Kenneth R. Chien in 2010 and 
is headquartered in Cambridge, MA.

Amgen Inc. is an independent 
biotechnology medicines company  
founded in 1980. The firm discovers, 
develops, manufactures and markets 
medicines for grievous illnesses. 

The company use some tools like 
advanced human genetics to unravel 
the complexities of disease and 
understand the fundamentals of 
human biology. 

Amgen focuses on six therapeutic 
areas: cardiovascular disease, 
oncology, bone health, neuroscience, 
nephrology and inflammation. 

Amgen, Inc. stands out in the 
biotechnology industry as one of the 
only businesses to transform itself 
from a drug development company 
into a pharmaceutical manufacturer 
while simultaneously maintaining 
steady sales. 

Biogen Inc. formed through the 2003 
merger of Biogen Inc. and IDEC 
Pharmaceuticals Corporation (Idec). 
They had led innovative scientific 
research with the goal over the last 
decade to defeat devastating 
neurological diseases. The company 
develops, manufactures, and 
commercializes therapies, focusing on 
neurology, oncology, and 
immunology. 

The Company products address 
diseases such as multiple sclerosis, 
non-hodgkin's lymphoma, rheumatoid 
arthritis, crohn's disease, and psoriasis. 
It offers TECFIDERA, AVONEX, 
PLEGRIDY, TYSABRI, ZINBRYTA, and 
FAMPYRA for the treatment of multiple 
sclerosis; SPINRAZA for the treatment 
of spinal muscular atrophy; and 
FUMADERM for the treatment of 
severe plaque psoriasis.

Genmab A/S  is a biotechnology 
company founded in 1999 in Denmark. 
It was founded as a European spin-off 
of American Biotech company 
Medarex. By 2019, the company had 
three core sites, located in 
Copenhagen, Princeton and Utrecht 
(Denmark, United States, and the 
Netherlands).

Genmab is focused on the creation and 
development of innovative and 
differentiated antibody products, with 
the aim of improving the lives of 
cancer patients. Genmab develops a 
broad clinical and pre-clinical product 
pipeline, and owns four antibody 
technologies, DuoBody bispecific 
platform, HexaBody platform, 
DuoHexaBody platform & HexElect
platform.  The company has a 
commercial license and collaboration 
agreement with Seattle Genetics, Inc. 
to co-develop tisotumab vedotin, an 
antibody-drug conjugate; and a 
strategic collaboration agreement with 
Tempus to advance various disease 
targets and biomarkers. 

Gilead Sciences, Inc. is a research-
based biopharmaceutical company that 
discovers, develops, and 
commercializes therapeutics to 
advance the care of patients suffering 
from life-threatening diseases. Gilead 
Sciences was founded in June 1987 by 
a medical doctor, Michael L. Riordan 
from Johns Hopkins School of Medicine 
and Harvard Business School. 

The Company primary areas of focus 
include HIV, AIDS, liver disease, and 
serious cardiovascular and respiratory 
conditions.

Its drug Remdesivir was the first 
treatment against COVID-19 to be 
authorized by the FDA.  Veklury® 
(remdesivir) is recognized as a standard 
of care for the treatment of 
hospitalized patients with COVID-19 in 
guidelines from numerous credible 
national organizations, including the 
US National Institutes of Health and 
Infectious Diseases Society of America, 
Japan, UK and Germany

Regeneron Pharmaceuticals, Inc. is an 
American biopharmaceutical company.  
It was founded in 1988 by Leonard S. 
Schleifer, a young neurologist with co-
founders such as Nobel Prize winners 
Alfred Gilman and Eric Shooter. 

Two other Nobel Prize recipients, 
Joseph Goldstein and Michael Brown, 
were also present in the company's 
scientific advisory board. The Company 
discovers, develops, and 
commercializes pharmaceutical 
products for the treatment of serious 
medical conditions. 

Regeneron is accelerating and 
improving the traditional drug 
development process through their 
proprietary VelociSuite® technologies, 
such as VelocImmune® which produces 
optimized fully-human antibodies, and 
ambitious research initiatives such as 
the Regeneron Genetics Center®, 
which is conducting one of the largest 
genetics sequencing efforts in 
the world.

Healthcare Innovation | Life Sciences
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Did you Know that?

There are between 20,000 
and 25,000 genes in the 
human genome. Some 
previous estimates suggested 
there could be 100,000 or 
more human genes .(1)

Vaccine development typically 
takes years, even decades. 
COVID-19 vaccines by 
Moderna and BioNTech have 
been developed in just 11 
months creating a new model 
for vaccine development .(2)

AstraZeneca’s experimental 
vaccine is already a part of 
Covax, the global initiative that 
is hoping to distribute about 
2bn doses to 92 low- and 
middle-income countries at a 
maximum cost of $3 a dose .(3)

25,000
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Important Legal Notice

This report has been prepared by Santander Wealth Management & Insurance Division, a Global business unit of Banco Santander. S.A. (“WM&I”, together with
Banco Santander, S.A. and its affiliates shall be hereinafter referred to as “Santander”). This report contains information gathered from third parties and several
sources. All these sources are believed to be reliable, although the accuracy, completeness or update of this information is not guaranteed, either implicitly or
explicitly, and is subject to change without notice. None of the opinions included in this report may be considered as irrefutable and could differ or be, in any way,
inconsistent or contrary to opinions expressed, either verbally or in writing, advices, taken by other areas of Santander.

This report is not intended to be and should not be construed in relation to a specific investment objective. The report has been prepared mainly for educational
purpose and is not intended to be relied upon as a research or investment advice, and is not a recommendation, offer or solicitation to buy or sell any securities or to
adopt any investment strategy. The companies listed in the report are only illustrative examples and do not constitute an investment recommendation.

This material may contain “forward-looking” information that is not purely historical in nature. Such information may include, among other things, projections
and forecasts. No representation is made that any performance presented herein may deemed to be as factor of consideration when selecting a product or
investment strategy.

Santander, their respective directors, officers, attorneys, employees or agents assume no liability of any type for any loss or damage relating to or arising out of the
use or reliance of all or any part of this report. At any time, Santander (or employees thereof) may have positions aligned or contrary to what it is stated herein.

The information contained in this presentation is confidential and belongs to Santander. This report may not be reproduced in whole or in part, or further
distributed, published or referred to in any manner whatsoever to any person, nor may the information or opinions contained therein be referred to without, in each
case, the prior written consent of WM&I.

Any third party material (including logos, and trade marks) either literary (articles/studies/reports/etc. or excerpts thereof) or artistic (photos/graphs/drawings/etc.)
included in this report/publication is registered in the name of their respective owners and only reproduced in accordance with honest practices in industrial or
commercial matters.

© 2021 Banco Santander, S.A. All rights reserved.
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(1) Fuente: The Human Genome Project (3) Fuente: The Guardian(2) Fuente: John Hopkins University 
Coronavirus Resource Center
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