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At WisdomTree, we work with Dr. Jamie Metzl on a strategy that we term the
BioRevolution. We believe that we are on the precipice of a remarkable period that could
Tast a few decades where we challenge and ultimately evolve how we do such things as:

e Handle human health care.
e Consider growing food for an expanding global population.
e Generate novel materials, chemicals and energy from biological sources.

e Think about storing massive amounts of data with higher density and fidelity than we
have in the past.

Dr. Metzl recently published the book, Superconvergence: How the Genetics, Biotech, and
AI Revolutions wWill Transform our Lives, Work, and world. wWe aim to publish a series of
blog posts that draw attention to some of the ideas presented in the book.

The bottom line: Thematic investing, in a sense, 1is about storytelling. Superconvergence
does a great job of conveying the narrative behind the wWisdomTree BioRevolution Index,
which is tracked, after fees and expenses, by the wisdomTree BioRevolution Fund (WDNA).

A Vaccine Revolution

Many people may not realize that to synthesize the influenza vaccine, we depend Tlargely
on using eggs somewhat as mini manufacturing units. The concept is to create weakened
influenza virus particles such that the human immune system can be better prepared to

respond strongly to the real thing during flu season.!

However, this is not the only way to synthesize vaccines. From Superconvergence®:

while it seemed to many people that the CoOVID-19 mRNA vaccines sprang out of
nowhere, they actually resulted from at least 150 years of work, starting from the
discovery of nucleic acids in the 1860s to messenger RNAs a century later, along
with 60 years of work and a steady stream of contributions from thousands of people
and hundreds of Tlabs and companies across multiple continents. These advances had
made it possible to synthesize mRNAs, genetically alter them so they aren’t
prematurely destroyed by our immune cells, and wrap them 1in microscopic,
electrically charged balls of fat called T1ipid nanoparticles to keep them intact
Tong enough to do our bidding. For a decade prior to the CoviD-19 outbreak,
scientists at the US National Institutes of Health (NIH) had been working
aggressively to develop a faster vaccine development process, with a particular
focus on using AI analytics to 7identify specific targets for how best to counter
various viruses.

where things get more 1interesting is when we see how different technologies that have
each been undergoing decades of development converge—-and the mRNA vaccine story, which
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is ongoing, is an excellent example in this regard. Basically:

e Through the work done on the Human Genome Project, we learned how to better sequence
DNA data 1in different ways from different organisms. This was an 1important
foundation.

e At the same time, we can recognize that DNA and RNA represent different sequences of
chemical instructions—information-at their core. Processing power has been steadily
increasing through such principles as Moore’s Law, and we have also seen speed ups
in data transmission and increasing ease of data storage.

e Cloud computing infrastructure has been built, such that those with the appropriate
resources and need can instantly spool up powerful computing platforms, on-demand,
to accomplish specific tasks.

e AT algorithms and machine learning capabilities can allow for the recognition of
patterns in almost any kind of data.

This allowed for the following, from Superconvergence:

within two days of receiving the computer file of the sequenced genome, they had
come up with the recipe for what became the Moderna vaccine, which incorporated the
innovations of decades of research and the work of multiple scientists, particularly
from the NIH and the Universities of Texas and Pennsylvania. Not a single wet-lab
experiment was involved.

Two months Tlater, the first human trial began. Nine months after that, the first
vaccine dose was administered under an emergency use approval by the US Food and
Drug Administration (FDA). As of 2024, around 12 billion COVID-19 vaccine doses had
been administered to people across the globe, a large percentage of those using mRNA
vaccines.

By the time Jlater variants of the SARS-CoV-2 virus, Iike the infamous oOmicron,
caused CoVID-19 1infections to spike worldwide 1in Jlate 2021 and early 2022,
developing variant-specific boosters had become even faster. The mRNA vaccines had
increasingly become “plug and play.” Companies 1ike Moderna and Pfizer/BioNTech
rapidly developed single-dose mRNA vaccine boosters that targeted the early Omicron
variant known as BAI, which performed well in human clinical trials.

The bottom 1ine 1is that the foundation was there, and multiple technologies were ready
to respond as scientists and researchers sought to have as fast a solution as possible
to help the world re-open following the Covid-19 pandemic.

mRNA’s Story Doesn’t End with Covid-19

Moderna was the company-embodiment of the mRNA story. Its Covid jab generated more than
$40 billion 1in revenue. The company at one point had a market capitalization of $160

billion.3

However, Moderna has an issue-how can it convince market participants that mRNA is a far
broader platform for fighting different diseases than simply being a solution for Covid-
197

In Superconvergence, Metzl noted some of the possibilities:

The mMRNA vaccines weren’t just a new approach to vaccination but a new platform for
delivering alternate sets of instructions to our bodies. Active trials are now
underway using similar mRNA delivery platforms to treat cancer, HIV, malaria,
tuberculosis, Alzheimer’s, herpes, respiratory syncytial virus (RSV), 1inherited
metabolic disorders, cystic fibrosis, multiple sclerosis, heart disease, and asthma.

The human dimmune system 1is a fascinating set of different capabilities. It is
essentially imbued with a capacity to recognize foreign cells and develop a response
that, in most cases, in most people, repels what could otherwise be a severe infection.

what If You Could Instruct this System to Do Different Things On-Demand?
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There is a use case where patients have experienced a treatment for melanoma. Doctors
are able to get the requisite sample from cancer cells that can then be used, through a
set of mMRNA instructions, to train a person’s individual immune system to attack that
person’s specific cancer cells. These cells have certain characteristics, just Tike the

so-called spike-protein in the covid-19 virus.*

The notable element is if the immune system can attack ONLY cancerous cells, that is a
stepwise improvement over chemotherapy, which is something that affects many different
cells. while it is not yet widespread, there are signs that this type of therapy could
have a very promising future.

1 source: )
AZOvacc1nesV20are,1nstead7200f4201nA20hen s%20eggs.
2

Jamie Metzl, Superconvergence: How the Genetics, Biotech, and AI Revolutions will
Transform our Lives, work, and world, 2024.

3 source: oliver Barnes, “Moderna Wwins Second Approval with Vaccine Targeting RSV
Infection,” Financial Times, 5/31/24.

4 source: Elie Dolgin, “How Customized RNA Vaccines Might Halt Cancer,” Nature, 6/13/24.

Important Risks Related to this Article

For current holdings of WDNA, please click here. Holdings are subject to risk and
change.

There are risks associated with investing, including the possible Toss of principal. The
Fund invests in BioRevolution companies, which are companies significantly transformed
by advancements 1in genetics and biotechnology. BioRevolution companies face intense
competition and potentially rapid product obsolescence. These companies may be adversely
affected by the Toss or impairment of intellectual property rights and other proprietary
information or changes in government regulations or policies. Additionally,
BioRevolution companies may be subject to risks associated with genetic analysis. The
Fund invests in the securities included in, or representative of, its Index regardless
of their investment merit and the Fund does not attempt to outperform its Index or take
defensive positions in declining markets. The composition of the Index is governed by an
Index Committee and the Index may not perform as intended. Please read the Fund’s
prospectus for specific details regarding the Fund’s risk profile.

For the top 10 holdings of WDNA please visit the Fund's fund detail page at https://www.
wisdomtree.com/investments/etfs/megatrends/wdna
For the top 10 holdings of WTAI please visit the Fund's fund detail page at https://www.
wisdomtree.com/investments/etfs/megatrends/wtai

For standardized performance and the most recent month-end performance click here NOTE,
this material 1is intended for electronic use only. Individuals who intend to print and
physically deliver to an investor must print the monthly performance report to accompany
this blog.

Related Blogs
+ A Conversation with Jamie Metzl on the BioRevolution
+ Why Investing in the BioRevolution Is a “Big Deal”

For more investing insights, check out our Economic & Market outlook
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View the online version of this article here.
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IMPORTANT INFORMATION

U.S. 1dinvestors only: Click here to obtain a WisdomTree ETF prospectus which
contains investment objectives, risks, charges, expenses, and other information;
read and consider carefully before investing.

There are risks involved with investing, including possible loss of principal. Foreign
investing involves currency, political and economic risk. Funds focusing on a single
country, sector and/or funds that emphasize 1investments 1in smaller companies may
experience greater price volatility. Investments in emerging markets, currency, fixed
income and alternative investments include additional risks. Please see prospectus for
discussion of risks.

Past performance is not 1indicative of future results. This material contains the
opinions of the author, which are subject to change, and should not to be considered or
interpreted as a recommendation to participate in any particular trading strategy, or
deemed to be an offer or sale of any investment product and it should not be relied on
as such. There is no guarantee that any strategies discussed will work under all market
conditions. This material represents an assessment of the market environment at a
specific time and is not intended to be a forecast of future events or a guarantee of
future results. This material should not be relied upon as research or investment advice
regarding any security in particular. The user of this information assumes the entire
risk of any use made of the information provided herein. Neither WisdomTree nor 1its
affiliates, nor Foreside Fund Services, LLC, or 1its affiliates provide tax or Tegal
advice. Investors seeking tax or legal advice should consult their tax or Tlegal advisor.
Unless expressly stated otherwise the opinions, interpretations or findings expressed
herein do not necessarily represent the views of WisdomTree or any of its affiliates.

The MSCI information may only be used for your internal use, may not be reproduced or
re-disseminated in any form and may not be used as a basis for or component of any
financial dinstruments or products or indexes. None of the MSCI information is intended
to constitute investment advice or a recommendation to make (or refrain from making) any
kind of investment decision and may not be relied on as such. Historical data and
analysis should not be taken as an 1indication or guarantee of any future performance
analysis, forecast or prediction. The MSCI information is provided on an “as is” basis
and the user of this information assumes the entire risk of any use made of this
information. MSCI, each of 1its affiliates and each entity involved in compiling,
computing or creating any MSCI information (collectively, the “MSCI Parties”) expressly
disclaims all warranties. with respect to this information, in no event shall any MSCI
Party have any Tiability for any direct, 1indirect, special, incidental, punitive,
consequential (including Toss profits) or any other damages (www.msci.com)

Jonathan Steinberg, Jeremy Schwartz, Rick Harper, Christopher Gannatti, Bradley Krom,
Tripp Zimmerman, Michael Barrer, Anita Rausch, Kevin Flanagan, Brendan Loftus, Joseph
Tenaglia, Jeff weniger, Matt wagner, Alejandro Saltiel, Ryan Krystopowicz, Jianing Wu,
and Brian Manby are registered representatives of Foreside Fund Services, LLC.

wisdomTree Funds are distributed by Foreside Fund Services, LLC, in the U.S. only.

You cannot invest directly in an index.
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