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Join Us at Biotech Hangout This Friday
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Biotech Hangout held its latestevent onFeb 2 2024.
The next event will be on Februar9, 2024.

Feb 2,2024 Replay:https://twitter.com/i/spaces/IrmGPMErXOYJN
Feb 9,2024 Session: https://twitter.com/i/spaces/1YgxoDZNLyBKv

Pleasejoin us.

To Learn More
https://www.biotechhangout.com/
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Bio-Europe Spring
Barcelona, Mar 18 to
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The week of March 18 will feature over 5,000 biopharma professionals in
Barcelona for BioEurope. We hope to meet you there.

To meet with Stifel @ BicEurope
yeungn@stifel.com
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The US Didndt Jyusbt
Adding Hundreds of Thousands of New

Paul Wiseman, AP News, Feb 2, 2024

WASHINGTON (ARP)The nationds employers deli
to begin 2024, adding 353,000 jobs i
continuing ability to shrug off the highest interest rates in two decades.

Fridayds government report jroughlyawdcet h
what economists had predictedj topped the December gain of 333,000, a figure
that was itself revised sharply higher. The unemployment rate stayed at 3.7%, just
above a haltcentury low.

Wages rose unexpectedly fast in January, too. Average hourly pay climbed a sharp
0.6% from December, the fastest monthly gain in nearly two years, and 4.5% from
January 2023. The strong hiring and wage growth could complicate or delay the

Feder al Reserveds intention to start
The | atest gains showcased empl oyers
consumer spending. It comes as the intensifying presidential campaign is

pivoting in no small part on views o0
Public polls show widespread dissatisfaction largely because even though
inflation has sharply slowed, most prices remain well above prepandemic levels.
Some recent surveys, though, show public approval gradually improving.

Sourcehttps://apnews.com/article/jobshiringunemploymenteconomyinflation-federatreservef314482e7e9d85e7db0e3f8713bb6273
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US Payrolls and Wages Surge, Likely Keeping Fed Rates on Hc

Augusta Saraiva,Bloomberg, Feb 2, 2024 (excerpt)

. . . Blockbuster Report
US employers added the most workers in a year and wages jumped in ys payrolis pick up steam into the new year, wages jump

SUI’pl’Ise I’eaCC8|eratI0n |n the |ab0r market that W|” I|ke|y keep the M Monthly change in nonfarm payrolls

Federal Reserve from cutting interest rates soon.
200
niinERRNNENEER -
HO

Nonfarm payrolls surged 353,000 last month following upward
revisions to the prior two months, a Bureau of Labor Statistics report
showed Friday. The unemployment rate held at 3.7%. Hourly wages
accelerated from a month earlier, increasing by the most since March

2022. .
M Average hourly earnings (MoM) %ﬁ
Treasury yields, the S&P 500 Index and the dollar all rose. Swap W 0.4 %
contracts tied to Fed meeting dates further reduced the possibility of ~
the US central bank cutting rates as soon as March. Traders also 5 B M o Sé Be e
trimmed the total cuts they see for all of 2024. Ciursser Barse. ot borGisiiaiike 0 Bloomberg

Cl't certainly justifies the Fed staying on hold, d&z said Kathy Jone
Charl es Schwaibrdqsso méri tfr & ti exgeids t . CThe economy i s

strong enough to generate a high level of jobs and hourly earnings

running at 4.5% suggests potential inflation from demand to many at

the Fed. &z

Sourcehttps://www.bloomberg.com/news/articles/20242-02/us-payrollssurgeby-353-000-at-start-of-yearwagesalscjump
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The XBI Closed at 88.0 Last Friday (fdba2vn 0.3% for the Week

Last week the XBI was basically flat. Our measure of total biotech market value rose by 1.7% and is now up 6.6% for the yealate.

Biotech Stocks Up Last Week VIXUp Slightly XBI, Feb 3, 2023 to Feb 2, 2024
100
Return: Jan 20to Feb 2, 2024 Jan 20: 19.9%
May 26: 18.0% 95

July 21: 13.6%

. .
Nasdaq Biotech Index:-0.5% Sep 29: 17.3%

Arpa XBI ETFQ.B% _ Oct 27: 21.2%

Stifel Global Biotech EV &djusted): +1.7%* Dec29: 12.45%

S&P 500:1.4% Jan 19, 2024: 13.3%
Jan 26, 2024: 13.26%
Feb 2, 2024: 13.8%

Return: Jan 1 to Feb 2, 2024 _
10-Year Treasury Yield Down

Nasdaq Biotech Index:+0.4%

Arca XBI ETF1.5% Jan 20: 3.48%
Stifel Global Biotech EV (adjusted)6.6%* May 26: 3.8%
S&P 500: 4.0% July 21: 3.84%

Sep 29: 4.59%
Oct 27: 4.86%
Dec 29: 3.88%

mT L >r r»r Z @ 9 <@ > 0 o 0 Z Z O QLJ- g‘—,-
Jan 19, 2024 4.15% A A S N GO S
) - . O N B O N L o w3 A S5 N P SN B 9O
. % CE IS e g EREE s T
o N
Feb 2, 2024: 4.02% BB B S8 R88©IRYSRERRR

* Change by enterprise value. The adjusted number accounts for the effect of exits and additions via M&A, bankruptei®s and | Source: S&P Capital IQ and Stifel analysis 9



Total Global Biotech Sector Value Rb3® Last Week

The total enterprise value of the global biotech sector is uB.6% for the year to date on an addition/exit corrected basis.* The rally that started
14 weeks ago picked up more momentum last week.

Total Enterprise Value of Publicly Traded Global Biotech, Feb 8, 2021 to Feb 2, 2024 ($ Billions)
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Global Biotech Neighborhood Analysis

Last week saw continued growth in the wealthier population of the sector.

Global Biotech Universe by Enterprise Value Category, Nov 30, 2021 to Feb 2, 2024
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Fraction oBiotechsWorth over $500 Million Rising

Percent of Biotechs with an Enterprise Value of $500mm or More

28.6%
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14.19% 13.8%4.3.9% 14.0%3 794 , 0, 13.7%
13.0%, 5 504 12.7% 5 5,12.7%42.8%1.2.8%4.2.8%.2.894.2.8%12.7% 12.9% 3.2%
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Life Sciences Sector Total Value Flat Last Week

Last week saw no changen overall life sciences stocks worldwide. CDMOds and bi otech were up while <c
Diagnostics were down1.2% and pharma services were down 1.7%.

Change in Last

Firm Enterprise Value Change in Last Week Month Change in Last Yea

Count (Jan 26, 2024, $millions) (percent) (percent) (percent)
API 81 $80,15¢ 1.7% -7.4% -6.6%
Biotech 808 $248,24: 1.7% 2.7% -5.1%
CDMO 40 $145,73¢ 2.5% 0.0% -28.0%
Diagnostics 82 $266,21: -1.2% -5.3% -0.5%
oTC 30 $27,93¢ 0.9% -1.2% -8.8%
Pharma 721 $5,981,99¢ 0.0% 1.4% 3.6%
PharmaServices 39 $190,45° -1.7% -7.9% -15.7%
Tools 51 $684,38’ 1.0% -0.6% -12.0%
Devices 181 $1,646,08! -0.5% 0.4% 1.6%
HCIT 11 $21,28¢ -1.0% -7.3% -33.0%
Total 2044 $9,280,494 0.0% 0.4% 0.6%

Source: CapitallQ 13



Number of Negative Enterprise Value Life Sciences Companie
Unchanged in Last Week

Number of Negative Enterprise Value Life Sciences Companies Worldwide

2272024 | o
vaera0es The count of negative EV life sciences
1572024 companies worldwide stayed at 164 last
vreraces week.
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Capital Markets Update
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Two More | POds Last Week

We saw Alto Neuroscience andrractylHealth go public last week, making four IPOs in two weeks. The market definitely reopening. Total IPO
volume for January 2024 was $555 million.

IPO ($volume, $mm), Jan 2020 tdan2024
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Source: Data from CapitallQ and Stifel research. 16



PIONEERING BREAKTHROUGH
THERAPIES TO TREAT TYPE 2

FRACTYL
h e Lt h ;iii;;?;

FractyHealth Prices $110 Million IP|
iIn Middle of Range

Anna Brown Endpoints NewsJan 22, 2024 (excerpt)

The company, backed by Investment firm Mithril Capital and venture
capital firm General Catalyst, priced its offering of 7.3 million shares at
$15 per share. The company earlier expected the IPO to be priced
between $14 and $16 per share.

Lexington, MassachusettsasedFractylHealth develops "disease
modifying" therapies that target orgalevel root causes to treat
metabolic diseases like tygediabetes and obesity.

17

Source: https://www.reuters.com/markets/deals/fracthlealth-pricesus-ipo-belowrangeraise 110-min-202402-02/




Two Month Trailing Moving Average
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Biopharma Equity FollowOn Volume ($ million), Weekly, May 2020 to January 2024
Weekly Dollar Volume
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FollowOn Market Strong Last Week

Last week saw roughly $2.6 billion in followon offerings in the market. The largest offering was a $750mm raise Maxcyte This was the

biggest week since August of 2022.
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January Was a Barnburner Month for FeDow

The followron market saw $6.5 billion in issuance. This matched the volume seen in August 2022 and marks a return to a normaditiae follow-
on market.

Equity Follow-On ($volume, $mm), Jun 2020 taJan2024
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PIPEs: An Increasingly Important Source of Liquidi
for Biotech

Brian Gormley, Wall Street Journal, February 1, 2024

Some venture firms are pumping money into publicly traded biotechnology companies, as falling share prices p :
these investors to expand their search for bargains to the public markets.

Private investments in public equities, or PIPEs, are financing deals publicly traded companies strike with a grout
investors. Biotech companies in the U.S. raised 56 PIPEs for more than $4.56 billion in proceeds in 2023, accord
investment bank William Blair. '

Both totals are the highest the firm has recorded since it began tracking these financings in 2015.

Investors in PIPEs typically focus mostly or entirely on public companies. But these deals also attract venture caj ——— { |E |
seeking to support newly public portfolemmpanies, omake initial investments in publlwotechsthat they see as : .| S
good values.

The amount venture capitalists devote to public companies is small compared with their investment in private ones.. -~ & -
VCs funneled nearly $23 billion into U.S. and European biotech startups in 2023, according to HSBC Innovation gl
Banking, which serves technology and life sciences companies and investors.

However, these investors have more opportunities to join public financing deals because many portfolio compan
that went public in recent years are raising capital again, sometimes at prices well below their initial public offeri
Venture firms also are joining PIPEs tied to reverse mergers, in which a startup goes public by merging with a p
company.

In some cases, venture firms seek to make initial investments through PIPEs. Lightspeed Venture Partners, for

example, in September became a new investor in cancer drugn@kemaPharmaceuticals, which does business as
OlemaOncology, by participating in a $130 million PIPE.

GL KIF@S ySOSNI aSSy GKA& RAFFAOdA G F FAYEFYOAY3I YI NJ
Aligost KSNJ LJISdzi A O&d> 6KAOK NIAASR | tLt9 Ay hOG20SNI TN§
SOSNE 0A20SOK O2YLIFye GKIFOG OFy R2 | tLt9®¢ ;

Sourcehttps://www.wsj.com/articles/biotechvcsturn-to-publicinvestmentsin-searchof-valuee8242142
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January Equity Privates Volume Was Steady

Last month was steady in theprivates market with $2.8 billion in issues. Last week saw two $100mm+ issues. One by Cour ($105 million) and
one by Inari ($103 million).

Monthly Private Equity Placement ($volume, $mm), Jan 2020 tdan2024
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COUR Pharmaceuticals Secures $105 Million in Series A Finaraaago§o
Lumira Ventures and Alpha Wave Ventures

CHICAGO, Jan. 30, 2024 (GLOBE NEWSWHIUR Pharmaceuticals, a clingtagge C O U | z

bi otechnol ogy company f o ciruchssdisease modiyag theeapies| opment of r st
designed to induce antigemp e ci . ¢ t ol e medeedcdiséases, todaynannooneed the  “The impressive syndicate of
closing of a Series A investment round, securing approximately $105 million in financing. The thought-leading investors and
investment was cted by Lumira Ventures and Alpha Wave Ventures, with participation from ROCheprominent strategic investors is a
Venture Fund, Pfizer (as part of the Pfizer Breakthrough Growth Initiative), Bristol Myers Squibb, G8aidlyYsSvi G2 /[ h!
Angel i ni Ventures, and the JDRF T1D F Rovidski IPeh%o?ordyna%cfoturlpgrgdigvn\ﬁith
Ph.D., Managing Director of Lumira Ventures, and Simon Greenwood, Senior Investment Director Cff . tential f fient
Roche Venture Fund, will join the COUR Board of Directors. ?nggigg ES Zr\]/;ieg/r gf lents

The proceeds will enable COUR to advance multiple, wholly owned product candidates that leverggioimmune diseases. We are

the companyds i mmune t ol er anaf-enceptdinicdl studies,in i n EXCIEE P haye tpssypptaswe ,

Myasthenia Gravis and Type 1 Diabetes, and other pipeline opportunities. These product candidagyance our pipeline and

in addition to existing Phase 2 partnered programs with Takeda Pharmaceuticals in Celiac Diseaseevolutionize antigerspecific

and I ronwood Pharmaceuticals in Primary Bi |l immunetoetance whiegavaiding ,

as the leader in antigespecific immune tolerance. Immune system suppression in our
mission to potentially bring to

Benj ami RovifsiBRhDi, managing director of Lumira Ventures added, "There is an urgent market life changing therapies for

need for innovative strategies aimed at restoringteddfance safely and more effectively in patients."

autoimmune disorders. We believe COUR's proprietary and strongly differentiated platform is a

versatile and firsin-class approach to meet this critical medical need. We are dedicated to

w

collaborating with COUR and its partners to help advance these potentially-edtjmtyeatments JohnPuisis
forimmuner el at ed di seases. Chief Executive Officer
Source: https://lwww.globenewswire.com/news -release/2024/01/30/2819700/0/en/COUR -PharmaceuticalsSecures105-Million -in-Series-A-Financing-Co- Cour Pharmaceuticals 292
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The Column Group Dedicates $400mm to an Antibody Developr
Effort

Kyle LaHucik Enadpoints News Feb 1, 2024 (excerpt)

As the biotech industry grapples with how to fund drug
development in a world of increasing research costs, rising
drug prices and governmemélated risk, a legacy investor

is taking a different approach for its 10th fund.

The Column Group told Endpoints News exclusively on
Thursday that it has raised over $400 million for a new fund

to back singleasset biologic companies derived from its
extensive Rolodex of researchers and entrepreneurs. The
Fdzy R gAff ONAYy3I GKS INPRAzZIQa |
around $4 billion.

Known as TCG Labs, the new fund will work with

researchers and drug hunters at Soleil, a Bay Area R&D hub
run by CEO Jibong Chen. Chen is a managing partner of

TCG Laband alsahe founder of NGM

Biopharmaceuticals, where he worked until last spring. TCG
Ad 2yS 2F bDaQa fIFNASaild &Kl NI
on Dec. 28 it is interested in taking it private.

Form & Oversee Facilitate Strategic Transactions
Portfolio Companies Following Clinical Proof of Concept

Sourcehttps://endpts.com/tcgraisesover-400mfor-singleassetbiologicsapproachwith-10th-fund-rd-lab/ 23



https://endpts.com/tcg-raises-over-400m-for-single-asset-biologics-approach-with-10th-fund-rd-lab/

Defying VC Downturn, Tiger Cub Vildmgo bHybrid{asd Private
Funds Surge

Stephen Taub, /nstitutional Investor , Jan 29, 2024 (excerpt)

+AlAy3 Dft2olf Ly@Sadz2NBR Kla y20 2yteé &adz2NIA D!
thrived.

VC fundraising is down, a growing number of private companies are raising new money at lower
valuations than in earlier financing rounds, and just this past week, The Information reported that
Tiger Global, which not long ago was making an average of one new investment per day, has give
buyout packages to several employees responsible for fundraising.

¢KS GGNRdzof Sa KISy Qi KAUO £A{1{AYy3Id ¢KS ¢AISNI
late last week that Viking Global Opportunities, its hybrid fund, was up 22.6 percent in 2023 and VGO
Drawdownt which invests only in privatas was up 25.2 percent, according to someone who has
seen the results. VGO invests in both private and public companies, but the exact mix is not known.

Lff OFLAGEFEE y20 AYyOBSAUSR AY LINAGIFGS O2YLI yASa& NBLI AOI |
Global Equities. Viking declined to comment.

The majorityof+ A {1 Ay 3Qa LINAGIOS Ay@dSaiadySyia 20SNJ 0KS &SINA KI @
biopharma, and other medicatelated companiesin fact, in the past year, gains were driven in part

by at least two health cargelated companiesRayzeBiandBridgeBio

Source https://www.institutionalinvestor.com/article/2cs1lore04sn2p9e1998a/premium/defyingdownturn-tiger-cub-viking-globalshybrid-and-private-fundssurge 24
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Biopharma Private Debt Placement Market Inactive

The debtprivates market was quiet last week. The largest deal was a $37mm debt deal between Akebia aBtackstone. Total volume for the
month of January was a little under $1bn.

Private Debt Issuance ($volume, $mm), June 2020 to Jan 2024
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Source: Data from CapitallQ, Crunchbase.
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ImmunocordPrices 8350mm Convertible Senior Notes Offering

(OXFORDSHIRE, England & CONSHOHOCKEN, Penn. & ROCKVILLE, Md,
January 30, 2024) ImmunocoreHoldings plc (Nasdaq: IMCR) today

announced the pricing of $350.0 million aggregate principal amount of
vopn: o2yosnirots asyrzn yeisa ras o AMMBNQGORE + e

to qualified institutional buyers pursuant to Rule 144A under the Securities

I OG 2F Moo | a I YSynmmcokadss Gantéd S O dzh
the initial purchasers of the notes an option to purchase, for settlement

within a period of 13 days from, and including, the date the notes are first
issued, up to an additional $52.5 million aggregate principal amount of the
notes. The sale of the notes is expected to close on February 2, 2024,

subject to the satisfaction of customary closing conditions. The offering was
upsized from the previously announced offering of $300.0 million aggregate
principal amount of convertible senior notes.

The notes will be senior, unsecured obligationgnafunocoreand will

accrue interest at a rate of 2.50% per annum, payable samually in

arrears on February 1 and August 1 of each year, beginning on August 1,
2024. The notes will mature on February 1, 2030, unless earlier converted,
redeemed or repurchased.

Sourcehttps://ir.immunocore.com/newsreleases/newseleasedetails/immunocorepricesupsizedconvertibleseniornotesoffering

Immunocore did a nice convertible deal last week.
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Deals Update




M&A Market Saw $5 Billion in Jand&rlume Way Down from December

Last week saw AVRO merge with Tectonic. Otherwise, the market was quiet. The run rate of M&A for the year is $60 billiory Bays but way
down from 2023.

Monthly M&A Activity ($volume, $mm), Jun 2020 to Jan 2024
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AVROBIO and Tectonic Therapeutic
Announce Merger

AVRO

CAMBRIDGE, Mass. & WATERTOWN, Ma&JUSINESS WIRE)Jan 30, 2024- AVROBIO, Inc. (Nasdaqg: AVRO) and Tectonic

Therapeuti c, | n ¢ -held bfofEahmology nompady)devel@inggGP Cpr¢&in eolipled receptotargeted theapeutic

proteins, cefounded by Timothy A. Springer and Andrew C. Kruse of Harvard Medical School, today announced that the companies ha

entered into a definitive merger agreement to combineinantaloc k transacti on (the GCMentger dz) . Under
AVROBIO will acquire 100% of the outstanding equity interests of Tectonic. Upon completion of the Merger, the combwyed compan
expected to operate under the name Tectonic Therapeuti c, l nc. anc

In connection with the Merger, Tectonic has raised or entered into agreements for a $130.7 million private placemgrmicaiti af s
new and existing leading life sciences investors, led by a major mutual fund, TAS Partners, 5AM Ventures, EcoR tisReuitakrBola
funds and accounts advised by Farallon Capital Management, Vida VePag®Sroupand other investors. The combined company is
expected to have approximately $165 million of cash and cash equivalents at closing, inclusive of the proceeds to loethecpiiette
placement. These proceeds will be used to advaneec t @ipeline threough multiple clinical data catalysts and are expected to fund
t he combi ned c¢ o mpanr202d.sThepnvate ptatcemaentissexpectedl to closa irdconjunction with the Merger in th
second quarter of 2024.

CWe are delighted to merge with AVROBI O at this i mpnenttb@amnt ti me f
mission and to advancing our pipeline of uniquely differentiated molecules. Using biologics to unlock the therapeati@rdditing

GPCRs which are not optimally drugged by smal/l nReici,eMeDy, ICleies coul d r e
Executive Officer of Tectoni c. CGPCRs are central Yeddrupsuman bi ol oc¢
However, many GPCRs remain unexplored and have proven to be challenging targets for drug develogBE&ieOifatform makes

it possible to discover a broad pipeline of biologics addressing some of the most challenging receptors in the classadtios tr

enhances our ability to execute on an efficient plan to advance our eitaigaland potential besh-class Faelaxinfusion protein, TX45,

as well as additional assets in our pipeline. We anticipate mul ti

Sourcehttps://www.businesswire.com/news/home/20240130047688/en/AVROBHD-TectonieTherapeutieAnnounceMerger 29



https://www.businesswire.com/news/home/20240130047688/en/AVROBIO-and-Tectonic-Therapeutic-Announce-Merger

Unlike Merck, Bristol Myers to Focus on-BiadtAfter M&A Spree

Max GelmanEndpoints NewsFeb 2, 2024 (excerpt)

. NR a2t a@SNBR {ljdzAoo fA1Steée ¢2yQld 0SS 2y
off a $14 billion deal for Karuna Therapeutics and its schizophrenia drug, executives sai
RdAdZNAY3I CNARF&Qa SIFINYyiAy3aa OlFftto

¢CKA&a &SI NXQa asg! & NI-onSaAdliceasing dppofiuditieditistedt2akl
YS6 [/ 9h [/ KNRAA . 2SNYSNI 2dzift AYSR |y dzLJO2

The comments come not only after the Karuna buyout, but also a smaller deal spree ov
the last six months: Bristol Myers also acquikéidati ($4.8 million) andRayzeBi¢$4.1
billion) while partnering witlBystimmung$800 million upfront) an@®rum($100 million
dzLIF NP Y GO DPEKI 0 R2SayQiu YSIy . a{ &A t-dnsanidz
partnerships will take priority.

G2S OSNIFAyfte NP 3I2Ay3 G2 O2y0AydzsS G2
O2YLI ye O(KFG YI{1Sa adNXradS3aIAO yR FAYLFYyO
characterize those a bit more as bok opportunities at thidJ2 A y (i ds& S\NNBaCH 2L
O2yGN}ada aKINLIX & gAGK aSNDO|1zZ 2yS 27 . aj@
deals similarly sized to its June acquisition of Prometheus for $10.8 billion and its 2021 o
Accelerordeal for $11.5 billion, execs said during an earnings call Thursday. Merck also
pulled off a $4 billiorupfront partnership with Daiichi Sankyo in October. N e i
Chris Boerner, CEO, BMS

Sourcehttps://endpts.com/bristokmyerswill-focuson-bolt-on-ma-after-karunaacquisition/ 30
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Why Obesity Drug Cover age
and Novo

DavidWainer, Wall Street JournglJanuary 31, 2024 (excerpt)

Nearly every employer in the country is now grappling with hoyvand whetherj to pay for new weight loss drugs.
Needless to say, suchdecisions are highly important to patients struggling with obesity.

But for Eli Lilly and Novo Nordisk, i c t u a |l | ynatierpfe sow,from a financial perspective. They are selling

every injection they can make. It wondt change anyti me soo0
That 1 sndt to di minish the iIimportance of making sure patie
rei mbur sement , many are simply wunable to afford them. But

restricting supply of starter doses ofWegovyto new patients. On WednesdayN o v dv@pd of North America

operations, DougLanga t ol d analysts during the companyds fourth quar
the amount of the lower dose strength oMWegovyc o mpar ed with the previous mont hs, dz e
start. G¢We will gradually be increasing the overall supply

The supply constrai nt sZepbbundniean it towadtakd yeargfsr therental be ernough sumply to
meet demand around the developed world. Both companies are investing heavily to increase manufacturing. Novo in
November announced that it will spend about $2.3 billion to expand a production facility in France and more than $6
billion to expand manufacturing capacity in Denmark.

Source: https://www.wsj.com/health/pharma/why -obesity-drug-coverage-doesnt-matter -yet-for-lilly-and-novo-8bdcc8b7
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El on Mauslikfyye Irks Rivals Yet
Shines a Light on Brain Implants

Richard Waters and James Peelnancial TimesFeb 3, 2024 (excerpt) NEURAL,NK

Muskds habit of hyping a new technology, even when h

It was on full display this week when he wrote on X that one of his companie$Jeuralink, had succeeded in implanting

an electrode into a human brain for the first time. The procedure
to wire brains directly to computers to enhance their processing powers and one day enable humans to match the

capabilities of advanced artificial intelligence.

Similar implants have been a staple of science labs for years. At least three rival statips have succeeded in inserting
electrodes and using them to collect and interpret human brain signals.

But, while Muskds claims bring a shrug of resignation from rivals
attention grabbing has helped to propel the field closer to reality at a moment when it is reaching an important
inflection point.

Musk has €S¢really put a spotlight on this field and itds bringing
of Synchron which carried out its first human trials in 2019 and has raised $130mn.Creating a storm of publicity about

his efforts, even when there are few details to back up his cl ain
said AnneVanhoestenberghe pr of essor of active I mplantable medical devices at
Are they Neuralinkf ahead? No. |l s their technol ogy unVvamaeestehbeldlte, none of what

sadjt hough she credited Muskds company with being Svery advanceddz

Source: https://www.ft.com/content/da52aa61 -4b9a-435a-aa5c-eaf4c6e0ldch 33
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A New Pain Mechanism Works. Pretty Much. A
VERTEX

I've written here before about Vertex's longrunning program(s) to get sodium channel compounds to work as analgesics, and nowarhave some more
clinical results on their VX548 (which is at least the third candidate in this group to reach the clinic). It targets NaV1.8, @oltage-gated ion channel
that is concentrated in the dorsal root ganglions and has long been recognized as being an important player in nociceptionh@ broad category of
sensitivity to touch, pressure, pain, temperature and so on). To be accurate, the category for this post should really readilie Peripheral Nervous
System", but | don't have that one!

Derek Lowe ScienceFeb 2, 2024 (excerpt)

The newest results are from two surgicapain trials, one in patients who had bunionectomies and the other in patients who had @dominoplasties
("tummy tucks"). Both of which certainly do lead to postoperative pain! The primary endpoint in both was beating placebo at 48 ours post-surgery,
and both trials succeeded there. Which is no small accomplishment relief of pain is a therapeutic area that is absolutely litered with failures once
you get out of centrallyacting mechanisms like theopoids (or the voltage-dependent calcium channels that pregabalin and gabapentin act on). The
quest for a peripheral pain blocker, which you'd hope would have no addiction potential, has been long, hard, and expensiveand a lot of very
plausible mechanisms have wiped out in development.Soit's very good news to see V48 coming through like this.

On the everpresent other hand, though, both these trials had another arm to them, comparing the Vertex drug to goaal' (well, bad ol") Vicodin,
which is hydrocodone and acetaminophen. That is of course a very widely used painkiller for such indications, working throughe opiate pathways,
and with a very long and very significant history of abuse potential. V2648's effects did not show any statistically significart difference in the tummy-
tuck patients (which is itself impressive), but the drug was significantly less effective thanVicodin in the bunion surgery ones. One of Vicodin's
advantages is that it's cheap as dirt (one of its disadvantages, from another angle!), so this will make the decision to usine no-doubt-much-more-
expensive VX548 trickier in actual practice.

But the overall story is that this is really the first noropioid non-CNS pain drug thatis able to deal with these kinds of situations. Vertex has several
follow-up compounds in the works, because one thing you can be sure about with icohannel drugs is that there are going to be dot of variations on
the theme. The binding modes to these proteins are generally a very complicated story; the proteins themselves aren't too e, either. Vertex is
plowing ahead with moretrials, and is planning to file for VX548 approval this year. Let's hope this is just the beginning of a bigger story!

Source: https://www.science.org/content/blog_-post/new - pain-mechanism-works-pretty -much 34
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Autoimmunity Far More Common in Women

Autoimmune diseases impact women more than men

Systemic lupus erythematosus
. Rheumatoid arthritis (adult)
Rheumatoid arthritis (juvenile)
Multiple sclerosis
Type 1 diabetes mellitus
Sjogren disease

Psoriasis

i

Source: https://www.frontiersin.org/articles/10.3389/fendo.2019.00265/full

Autoimmune hepatitis

6:1 (12)
3:1 (13)
2:1 (14)

2:1 (15)

1:1(16) 1:2
(17)

9:1 (13)

1:1.44(21)

4:1(18) 6:1
(19)

Women constitute ~78% of
those affected by autoimmune
diseases, bearing a
disproportionate burden of the
high morbidity associated with
these chronic conditions.
Female sex is a risk factor for
polyautoimmunity. The
Cgender gapd i n
has been well known for over
20 years and Al diseases are a
leading cause of death among
young and middle-aged
women.
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Why Do Women Have More Autoimmune Diseases?
Study Points to X Chromosome

Carl Zimmer,New York TimesFeb 1, 2024 (excerpt)

Women are much more likely than men to have their immune system turn against them, resulting in an asadlg@dbstoimmuneliseases, like lupus
and multiple sclerosis. A study published on Thursday offers an explanation rooted in the X chromosome.

The research, published in the journal Cell, suggests that a special set of molecules that act on the extra X chronmesdbyne@aren can sometimes
confuse the immune system. Independent experts said that the molecules are unlikely to be the sole reason autoimmusiedséasale. But if the
results hold up in further experiments, it might be possible to base new treatments on these molecules, rather thamremt iheigs that blunt the
entire immune system. CMaybe thatds a better strat e tedthedzewsstudyd Dr . t

Male and female embryos carry 22 identical pairs of chromosomes. The 23rd pair is different: FemaleXsamtyilevmales carry an X and a Y, which

|l ead to the development of male sex organs. Each c¢chr oimidsa eeks.Yow | ds
might expect that women, with two copies of X, would make twice as many X proteins as men do. Instead, they producgaat®utthee v el . Th
because one of the two X chromosomes is silenced.

aO)

A moleculecalleXistc | i ngs t o the second X c¢hr omos o meXistinbleces wrapdaheroseles aspurid the X Ch ar
chromosome, they completely shut it down.

Keeping one X silent i1s crucial to wome nXd scortfehat il rasultinah exeessgupplysof on  t I
proteins, some of which could be toxic. The new study emerged from years of research testing his hXistimaketules could cause autoimmune

disease. He and his colleagues studied a strain of mice in which the females are at high risk of the autoimmune disedske iusales never

develop severe cases.

Source: https://www.nytimes.com/2024/02/01/health/women _-autoimmune -disease x-chromosome.html
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Xist ribonucleoproteins promote female sex-biased
autoimmunity
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Autoimmune diseases disproportionately affect females more than males. The XX sex
chromosome complement is strongly associated with susceptibility to autoimmunity.Xist
long non-coding RNA (IncRNA) is expressed only in females to randomly inactivate one of
the two X chromosomes to achieve gene dosage compensation. Here, we show that the
Xistribonucleoprotein (RNP) complex comprisingiumerous autoantigenic componentsis
an important driver of sexbiased autoimmunity. Inducible transgenic expression of a
non-silencing form of Xistin male mice introduced Xist RNP complexes and sufficed to
produce autoantibodies. Male SJL/J mice expressing transgeniist developed more
severe multi-organ pathology in a pristaneinduced lupus model than wild-type males.
Xistexpression in males reprogrammed T and B cell populations and chromatin states to
more resemble wildtype females. Human patients with autoimmune diseases displayed
significant autoantibodies to multiple components of XIST RNP. Thus, a seypecific
IncRNA scaffolds ubiquitous RNP components to drive sexased immunity.

@

Cell death

autoantibodies YY

YY
Female biased 6 é

autoimmunity

T cells Atypical B
cells

The Xist RNA protein complex, present only in
females, is immunogenic and may underlie
female-biased autoimmunity.

https://www.cell.com/cell/fulltext/ S00928674(24)00002 3
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Blood Samples of Person$

with Autoimmunity
Express Much Mobeist
Ribonucleoproteins

(C) sera grouped by DMSS¢g and SLE
patients, compared with general
population baseline of serum from
blood donors. Significant differentially
reactive antigens, defined aspadj <
0.05 and median absolute deviation
(MAD) difference > 0, labeled in red.
Significance calculated using the
Studentds t test
antigens from the array with significant
elevated serum activity in autoimmune
patients, compared with the general
population. (E) Serum reactivity (MAD)
plots of representative antigens
significantly reactive in all three
autoimmune patient cohorts grouped
by disease type and colored by sex
(red, female; blue, male).

Source: https://www.cell.com/cell/fulltext/S0092 -8674(24)00002 3
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Precise CRISKFas9 Gene Repair in Autologous Memory T
Cells to Treat Familial Hemophagochyimphohistiocytosis

XunlLi et.al., Science Immunology Feb 2, 2024

Familial hemophagocytigmphohistiocytosigFHL) is an
inherited, often fatal immune deficiency characterized by
severe systemic hyperinflammation. Although allogeneic
bone marrow transplantation can be curative, more
effective therapies are urgently needed. FHL is caused by
Inactivating mutations in proteins that regulate cellular
immunity. Here, we used an ademssociated virus

based CRISPRas9 system with an inhibitor of
nonhomologous end joining to repair such mutations in
potentially longlived T cells ex vivo. Repaired CD8
memory T cells efficiently cured lethal hyperinflammation
in a mouse model of EpsteBarr virusitriggered FHL2, a
subtype caused by perforih(Prfl) deficiency.

Furthermore, repair of PRF1 and Mudd1B8NC13[)

whose deficiency causes the FHL subtype FhiL8utant
memory T cells from two critically ill patients with FHL
restored T cell cytotoxicity. These results provide a starting
point for the treatment of genetic T cell immune
dysregulation syndromes with repaired autologous T cells.

Source: https://www.science.org/doi/10.1126/sciimmunol.adi0042

Fig. 2. Highly efficient CRISPRCas9 repair of the Prfl gene in mouse bulk T cells.
(A)ExViVOCRISPR a0 ISYS NBLI AN aGNIGS3Ie F2NJ LINAYEFNE Y2
recombinant AAV vectors to provide singtieanded DNA repair templates with homology arms. AANV
was used for mouse cells. M3814 small molecule inhibitor of NHEWas added to favor HDR. (B to E)
Knockin efficiency for the mouse perforin gene locus: (B) Targeting strategy. Gene locus containing a
neo-stop-cassette (upper line), donor template (middle line), and targeted loci (lower two lines). (C)
Percentage of targeted bulk T celts@Gherry+) determined by flow cytometry after the indicated
treatments with Cas€@gRNA RNP complexes. Results are representative of at least four independent
experiments. (D) Intracellular perforin staining of repaired sortécherry- CD8 T cells. Results
correspond to one of two independent experiments. (E) Percentage of targeted alleles determined by
gel electrophoresis (pie chart) and by sequencing. Upper row: Perforin repair; lower row: Mock repair.
Results correspond to one of two independent experiments each.
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