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The most durable innovations do more than solve an immediate
problem. They set the stage for future breakthroughs. From a novel
method for rare-earth extraction to more accurate dead cell
identification to Al infrastructure in space the innovations from this
quarter show how present-day limits in materials, biology, and
compute capacity are directly shaping the next generation of
solutions. While their paths to impact differ, each demonstrates
how near-term problem solving can expand what becomes
possible over time.

Replacement mitochondria restore damaged cells

Researchers have identified a method to restore the energy
production of old or damaged cells via mitochondrial replacement.!
Mitochondria are the structures that generate usable energy for
cells. The study paired flower-shaped nanoparticles with stem cells,
prompting the stem cells to produce twice their normal number of
mitochondria. When placed nearby, the stem cells transferred the
excess mitochondria to the weakened cells, replenishing cellular
energy capacity.

Why it matters: Mitochondrial decline is linked to aging, heart
disease and neurodegenerative disorders. Population studies show
that people over 70 carry nearly 60% more mitochondrial DNA
mutations on average than those under 40.2 While still early, this
work points to a potential path to improve cell function across the
body, improving the quality of late life.
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Robotics and Al reshape fulfillment operations

Large e-commerce companies are increasingly deploying
automation tools to get packages to customers as fast as
possible and at lower cost. Some advancements include robotic
arms that sort packages, Al systems that help managers

identify and avoid bottlenecks, and augmented reality glasses
that assist drivers with navigation and package identification.
Together, these examples illustrate the growing role of
automation in large-scale logistics.

Why it matters: Logistics is increasingly becoming a proving
ground for robotics and Al. At Amazon, the largest logistics
operator in the world, these technologies now assist roughly
three-quarters of deliveries and are translating directly into
faster throughput. The company’s Shreveport, LA, facility, which
contains roughly 10 times as many robots as a typical
warehouse, can process packages 25% faster.3 These
improvements offer a glimpse of how Al and robotics-led
productivity gains could compound into sustained GDP
expansion.

Satellites power space-based Al infrastructure

Space-based computing is being explored as a
response to Al’s rising energy needs*
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Orbital satellites power space-based Al
infrastructure

Companies are now exploring constructing data centers in space
as a way to address Al’s rising energy needs. While designs aren’t
finalized, one possible option involves deploying solar-powered
satellites equipped with Al chips and connecting them via optical
links, forming an Al computing network in orbit.

Why it matters: As Al models grow more energy-intensive, power
has become a key constraint. In space, solar panels can be eight
times more productive than they are on Earth, producing power
nearly continuously and reducing the need for batteries and
terrestrial grids. This new location for data centers will build on a
satellite infrastructure that is already extensive and improving,
with large scale satellite constellations with one cluster already
counting more than 9,000 satellites in orbit.®

Levitation enables cell identification

Scientists have developed an electromagnetic device that can
sort and identify cells by levitating them to different heights.®
The device separates cells based on physical properties such as
density, allowing researchers to distinguish between healthy and
cancerous cells without exposing samples to harsh chemicals or
centrifugal force.

Endnotes

1.Source: Texas A&M University Engineering. “Recharging the powerhouse of the cell.” November 20, 2025.

Why it matters: Many biomedical techniques depend on isolating
healthy, viable cells from mixed samples. Less invasive sorting
methods can improve the reliability of diagnostics and drug
testing by reducing cell damage. In testing, researchers were able
to raise sample viability from 50% live cells to more than 90%,°
producing cleaner inputs for downstream analysis.

Special viruses extract rare earth elements

Researchers have developed a low-impact method for mining
rare earth elements (REEs) using engineered viruses.” The
approach uses bacteriophages (viruses that infect bacteria but
are harmless to humans and ecosystems) modified with
specialized proteins that allow the virus to collect and extract
REEs from mine drainage water with minimal waste.

Why it matters: Rare earth processing is concentrated in only a
few countries because existing extraction methods generate up
to 2,000 metric tons of waste per ton produced,? poisoning
waterways and degrading soil. The subsequent chemical
processing also produces significant air pollution. Because this
method is both low-cost and environmentally friendly, it could be
deployed by a wider range of countries with rare earth reserves,
reducing environmental damage while lowering reliance on a
small number of global suppliers.
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2.Source: BMC Genomics. Independent impacts of aging on mitochondrial DNA quantity and quality in humans. November 21, 2017.

3.Source: The Wall Street Journal. Amazon Testing New Warehouse Robots and Al Tools for Workers. October 22, 2025.

4.Source: Yardeni Research. On Data Centers, Crops & Quantum Computing. November 13,2025.
5. Source: Space.com. “Starlink satellites: Facts, tracking and impact on astronomy.” December 18,2025.

6.Source: Stanford Medicine. “Scientists identify cells by seeing how high they levitate.” October 23, 2025.
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INVESTMENT POTENTIAL AND RISKS

There are also risks in investing in this or any asset class. The initial potential of any asset class may not carry over to any specific company or the entire
asset class chosen for investment, over any investment time period. Any of the investment assumptions may never come

to fruition. Investors should be prepared for potential losses as well as the possibility of investment gains. Ideas, products, companies or entire asset
classes with positive past performance are not indicative of future results.

WHAT ARE THE RISKS?
All investments involve risks, including possible loss of principal.
Equity securities are subject to price fluctuation and possible loss of principal.

Investments in fast-growing industries like the technology and health care sectors (which have historically been volatile) could result
in increased price fluctuation, especially over the short term, due to the rapid pace of product change and development and changes in government
regulation of companies emphasizing scientific or technological advancement or regulatory approval for new drugs and medical instruments.

Any companies and/or case studies referenced herein are used solely for illustrative purposes; any investment may or may not be currently held by any
portfolio advised by Franklin Templeton. The information provided is not a recommendation or individual investment advice for any particular security,
strategy, or investment product and is not an indication of the trading intent of any Franklin Templeton managed portfolio. Past performance does not
guarantee future results.

IMPORTANT LEGAL INFORMATION

This material is intended to be of general interest only and should not be construed as individual investment advice or a recommendation or solicitation to
buy, sell or hold any security or to adopt any investment strategy. It does not constitute legal or tax advice. This material may not be reproduced,
distributed or published without prior written permission from Franklin Templeton.

The views expressed are those of the investment manager and the comments, opinions and analyses are rendered as of the publication date and may
change without notice. The underlying assumptions and these views are subject to change based on market and other conditions and may differ from
other portfolio managers or of the firm as a whole. The information provided in this material is not intended as a complete analysis of every material fact
regarding any country, region or market. There is no assurance that any prediction, projection or forecast on the economy, stock market, bond market or
the economic trends of the markets will be realized. The value of investments and the income from them can go down as well as up and you may not get
back the full amount that you invested. Past performance is not necessarily indicative nor a guarantee of future performance. All investments involve
risks, including possible loss of principal.

Any research and analysis contained in this material has been procured by Franklin Templeton for its own purposes and may be

acted upon in that connection and, as such, is provided to you incidentally. Data from third-party sources may have been used in the preparation of this
material and Franklin Templeton (“FT") has not independently verified, validated or audited such data. Although information has been obtained from
sources that Franklin Templeton believes to be reliable, no guarantee can be given as to its accuracy and such information may be incomplete or
condensed and may be subject to change at any time without notice. The mention of any individual securities should neither constitute nor be construed
as a recommendation to purchase, hold or sell any securities, and the information provided regarding such individual securities (if any) is not a sufficient
basis upon which to make an investment decision. FT accepts no liability whatsoever for any loss arising from use of this information and reliance upon the

comments, opinions and analyses in the material is at the sole discretion of the user.

Franklin Templeton has environmental, social and governance (ESG) capabilities; however, not all strategies or products for a strategy consider “ESG” as
part of their investment process.

Products, services and information may not be available in all jurisdictions and are offered outside the US by other FT affiliates and/or their distributors as
local laws and regulation permits. Please consult your own financial professional or Franklin Templeton institutional contact for further information on
availability of products and services in your jurisdiction.

Brazil: Issued by Franklin Templeton Investimentos (Brasil) Ltda., authorized to render investment management services by CVM per Declaratory Act n. 6.534, issued on October 1,2001. Canada:
Issued by Franklin Templeton Investments Corp., 200 King Street West, Suite 1400 Toronto, ON, M5H3T4, Fax: (416) 364- 1163, (800) 387-0830, www.franklintempleton.ca.. Offshore Americas: In
the US, this publication is made available by Franklin Templeton, One Franklin Parkway, San Mateo, California 94403-1906. Tel: (800) 239-3894 (USA Toll-Free), (877) 389-0076 (Canada Toll-
Free), and Fax: (727) 299-8736. US: Franklin Templeton, One Franklin Parkway, San Mateo, California 94403-1906, (800) DIAL BEN/342-5236, franklintempleton.com. Investments are not FDIC
insured; may lose value; and are not bank guaranteed.

Issued in Europe by: Franklin Templeton International Services S.a r.l. - Supervised by the Commission de Surveillance du Secteur Financier - 8A, rue Albert Borschette, L-1246 Luxembourg.
Tel: +352-46 66 67-1, Fax: +352 34 2080 9861. Poland: Issued by Templeton Asset Management (Poland) TFI S.A;; Rondo ONZ 1; 00-124 Warsaw. Saudi Arabia: Franklin Templeton Financial
Company, Unit 209, Rubeen Plaza, Northern Ring Rd, Hittin District 13512, Riyadh, Saudi Arabia. Regulated by CMA. License no. 23265- 22. Tel: +966-112542570. All investments entail risks
including loss of principal investment amount. South Africa: Issued by Franklin Templeton Investments SA (PTY) Ltd, which is an authorized Financial Services Provider. Tel: +27 (21) 8317400,
Fax: +2710 344 0686. Switzerland: Issued by Franklin Templeton Switzerland Ltd, Talstrasse 41, CH-8001 Zurich. United Arab Emirates: Issued by Franklin Templeton Investments (ME)
Limited, authorized and regulated by the Dubai Financial Services Authority. Dubai office: Franklin Templeton, The Gate, East Wing, Level 2, Dubai International Financial Centre, P.O. Box
506613, Dubai, UAE. Tel: +9714-4284100, Fax: +9714-4284140. UK: Issued by Franklin Templeton Investment Management Limited (FTIML), registered office: Cannon Place, 78 Cannon Street,
London ECAN 6HL. Tel: +44 (0)20 7073 8500. Authorized and regulated in the United Kingdom by the Financial Conduct Authority.

Australia: Issued by Franklin Templeton Australia Limited (ABN 76 004 835 849) (Australian Financial Services License Holder No. 240827), Level 47,120 Collins Street, Melbourne, Victoria
3000. Hong Kong: Issued by Franklin Templeton Investments (Asia) Limited, 62/F, Two IFC, 8 Finance Street, Central, Hong Kong. Japan: Issued by Franklin Templeton Investments Japan
Limited. Korea: Issued by Franklin Templeton Investment Advisors Korea Co,, Ltd., 3rd fl, CCMM Building, 101 Yeouigongwon-ro, Yeongdeungpo-gu, Seoul, Korea 07241. Malaysia: Issued by
Franklin Templeton Asset Management (Malaysia) Sdn. Bhd. & Franklin Templeton GSC Asset Management Sdn. Bhd. This document has not been reviewed by Securities Commission
Malaysia. Singapore: Issued by Templeton Asset Management Ltd. Registration No. (UEN) 199205211E, 7 Temasek Boulevard, #26-03 Suntec Tower One, 038987, Singapore.
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