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This Week in 90 Seconds

EXECUTIVE SUMMARY

iPS & Regenerative Medicine: the boundary moved
from isolated claims to qualification evidence

13 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | CELL SOURCE
BMS In Vivo CAR-T: Phase 1 Trial Timeline
for Autoimmune Diseases

Bristol Myers Squibb (BMS) is launching the first large-scale
Phase 1 trial of an in vivo CAR-T therapy targeting
autoimmune diseases rather than cancer.

SIGNAL 02 | PROCESS & MATERIALS

FDA Gene Editing Guidance: BLA Process
and IFS Framework 2026

The FDA has issued draft guidance allowing Biologics License
Applications (BLAs) for individualized genome editing
products to add patient-specific variants without new clinical
trials.

SIGNAL 03 | QUALITY CONTROL

Zimislecel: Islet Cell Therapy's Impact on
Type 1 Diabetes Distress

Zimislecel, a stem cell-derived islet cell therapy from Vertex
Pharmaceuticals, reduced HbAlc to below 7% and
eliminated severe hypoglycemia in 12 adults with type 1
diabetes over one year.

SIGNAL 04 | CLINICAL USE
Kyverna's miv-cel: Phase 1 data for
progressive MS and RMAT status

Kyverna Therapeutics reported that a single dose of miv-cel
achieved robust CNS penetration and improved disability
scores in patients with progressive multiple sclerosis (PMS).

DECISION

Focus this week's management attention on clinical evidence, manufacturability,
reimbursement and scalable quality. Move only when the linked evidence can be
reproduced under your own operating conditions.

THREE MANAGEMENT MOVES

1. Buyers: separate research findings from clinical readiness and define release, safety and follow-up gates.

2. Suppliers: connect materials, equipment and assays to repeatable cell quality and regulatory evidence.

3. Executives: track patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

EVIDENCE DISCIPLINE

FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists

information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

70/0 S(‘)Ul?CE-BOUND CONDITION o .
Zimislecel, a stem cell-derived islet cell therapy from Vertex Pharmaceuticals, reduced
A05 HbA1lc to below 7% and eliminated severe hypoglycemia in 12 adults with type 1 diabetes
over one year.

1 O°/ SOURCE-BOUND CONDITION
0 The study achieved correction efficiencies of approximately 10% for the G93A mutation
A and 25% for the L126S mutation.

92 ll SOURCE-BOUND CONDITION
Ce S Engineered NK-92 cells targeting CD73 demonstrate the ability to destroy relapsed or
B refractory lung adenocarcinoma cells in preclinical models.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

SOURCE-BOUND CONDITION

Kyverna Therapeutics reported that a single dose of miv-cel achieved robust CNS
penetration and improved disability scores in patients with progressive multiple sclerosis
(PMS).

SOURCE-BOUND CONDITION
XellSmart's off-the-shelf cell therapy XS411 increased "good ON time" by an average of
over five hours per day in nine Phase | patients.

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.
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Where the Value Chain Moved

Where the value chain moved

VALUE CHAIN / EVIDENCE

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,

not decorative arrows.

Cell source

P01/P06

Bristol Myers Squibb
(BMS) is launching the
first large-scale Phase
1trial of anin vivo
CAR-T therapy

targeting autoimmune.

Process &
materials

P02/PO7

The FDA has issued
draft guidance
allowing Biologics
License Applications
(BLAs) for individualize

Quality contr
ol
P03/P08

Zimislecel, a stem
cell-derived islet cell
therapy from Vertex
Pharmaceuticals,
reduced HbAlc to

Clinical use
P04/P09

Kyverna Therapeutics
reported that a single
dose of miv-cel
achieved robust CNS
penetration and
improved disability

Access &

scale

P05/P10

XellSmart's off-the-she
f cell therapy XS411
increased "good ON
time" by an average of
over five hours per day

scores in.
below 7% and

eliminated.

d genome editing
products.

in nine Phase.

EVIDENCE REQUIRED AT EACH HANDOFF

Cell source to Process & materials Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck patient count, endpoints, comparators, adverse events, CMC consistency and

reimbursement.

Process & materials to Quality
control

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck patient count, endpoints, comparators, adverse events, CMC consistency and
reimbursement.

Quality control to Clinical use Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck patient count, endpoints, comparators, adverse events, CMC consistency and

reimbursement.

Clinical use to Access & scale Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck patient count, endpoints, comparators, adverse events, CMC consistency and

reimbursement.

COMMON CONTROL POINT
No theme moves to a commercial commitment until a named owner has reproduced the

relevant evidence and documented patient count, endpoints, comparators, adverse
events, CMC consistency and reimbursement.
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Priority Map

Priority map: maturity and next decision locus

PO

I

Next decision locus (categories)

P02
@ P03
Business / rules @ @
P04
P05

System / adoption

PO7

P08

Tech / process @@

P10

Research Prototype  Jointeval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE

MATURITY / NEXT DECISION LOCUS

BMS In Vivo CAR-T: Phase 1 Trial
Timeline for Autoimmune Diseases
System / adoption | cue: Phase 1

FDA Gene Editing Guidance: BLA
Process and IFS Framework 2026
Business / rules | cue: FDA

Zimislecel: Islet Cell Therapy's
Impact on Type 1 Diabetes Distress
Tech / process | cue: no
system/business cue

Kyverna's miv-cel: Phase 1 data for
progressive MS and RMAT status
System / adoption | cue: Phase 1

XellSmart XS411: Phase | iPSC
Parkinson's Therapy Results
Tech / process | cue: no
system/business cue

Osimertinib Cardiotoxicity:
AMPK-LKBLI Signaling and iPSC
Models

Business / rules | cue: contraction

CAR-T-bridged allo-HSCT: KO-DLI
rescue for mixed chimerism
Tech / process | cue: no
system/business cue

SOD1 Gene Editing: Prime and Base
Correction in Human iPSCs

Tech / process | cue: no
system/business cue

CD73-Targeting CAR-NK Cells:
Strategy for Lung Adenocarcinoma
Business / rules | cue: standard

Sumitomo Pharma: First iPS-derived
Parkinson's drug transplant
System / adoption | cue: clinical

Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 BMS In Vivo CAR-T: Phase 1 Trial Timeline for Autoimmune Diseases

A13 | Cell source | Joint evaluation

FACT
Bristol Myers Squibb (BMS) is launching the first large-scale

Phase 1 trial of an in vivo CAR-T therapy targeting
autoimmune diseases rather than cancer. The trial, utilizing
candidate BMS-986553, aims to reduce manufacturing
burdens by generating CAR-T cells directly inside the body.

WHY IT MATTERS
The decision relevance is clinical evidence,

manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against PO1.

UNKNOWN
Still unproven or incompletely stated: patient count,

endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 21/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

P02 FDA Gene Editing Guidance: BLA Process and IFS Framework 2026

A10 | Process & materials | Product adoption

FACT
The FDA has issued draft guidance allowing Biologics

License Applications (BLAs) for individualized genome
editing products to add patient-specific variants without
new clinical trials. By utilizing the Individualized Feature
Space (IFS), the evidentiary burden shifts from clinical data
to CMC analytical and process data.

WHY IT MATTERS

The decision relevance is clinical evidence,
manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P02.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

“ Zimislecel: Islet Cell Therapy's Impact on Type 1 Diabetes Distress

AO05 | Quality control | Research Date not stated
FACT BUSINESS READ

Zimislecel, a stem cell-derived islet cell therapy from Vertex For operating companies, compare the reported change
Pharmaceuticals, reduced HbAlc to below 7% and with current qualification, sourcing and product-roadmap
eliminated severe hypoglycemia in 12 adults with type 1 assumptions. For suppliers, connect materials, equipment
diabetes over one year. The therapy significantly lowered and assays to repeatable cell quality and regulatory
scores for diabetes distress and fear of hypoglycemia, evidence.

demonstrating a reduction in the daily burden of exogenous ACTION

insulin management. Within 30 days, separate research findings from clinical
WHY IT MATTERS readiness and define release, safety and follow-up gates;
The decision relevance is clinical evidence, record the evidence and owner against P03.
manufacturability, reimbursement and scalable quality. The UNKNOWN

signal should be tested at the application and Still unproven or incompletely stated: patient count,
operating-system level, not accepted from a headline alone. endpoints, comparators, adverse events, CMC consistency

and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

P04 Kyverna's miv-cel: Phase 1 data for progressive MS and RMAT status

A11 | Clinical use | Joint evaluation Date not stated
FACT BUSINESS READ

Kyverna Therapeutics reported that a single dose of miv-cel For operating companies, compare the reported change
achieved robust CNS penetration and improved disability with current qualification, sourcing and product-roadmap
scores in patients with progressive multiple sclerosis (PMS). assumptions. For suppliers, connect materials, equipment
The Phase 1 trial showed sustained clinical benefit beyond and assays to repeatable cell quality and regulatory

two years in the first treated patient, potentially eliminating evidence.

the need for chronic immunotherapies. ACTION

WHY IT MATTERS Within 30 days, separate research findings from clinical
The decision relevance is clinical evidence, readiness and define release, safety and follow-up gates;
manufacturability, reimbursement and scalable quality. The record the evidence and owner against P04.

signal should be tested at the application and UNKNOWN

operating-system level, not accepted from a headline alone. Still unproven or incompletely stated: patient count,

endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO01 | Access & scale | Research

FACT
XellSmart's off-the-shelf cell therapy XS411 increased "good

ON time" by an average of over five hours per day in nine
Phase | patients. The treatment utilizes iPSC-derived
dopamine neurons to target the putamen, aiming for a
scalable, non-personalized manufacturing model.

WHY IT MATTERS
The decision relevance is clinical evidence,

manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

XellSmart XS411: Phase | iPSC Parkinson's Therapy Results

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against PO5.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

A08 | Cell source | Product adoption

FACT
Patient-derived iPSC cardiomyocytes reveal that

susceptibility to osimertinib-induced cardiac dysfunction is
linked to impaired AMPK-LKBL1 signaling. Metformin
cotreatment mitigated the decline in contraction velocity in
susceptible cells without compromising the drug's
anticancer target. This suggests a pathway for predicting
individual risk and developing cardioprotective strategies
for EGFR-mutated non-small cell lung cancer therapy.

WHY IT MATTERS

The decision relevance is clinical evidence,
manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

m Osimertinib Cardiotoxicity: AMPK-LKB1 Signaling and iPSC Models

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: patient count,

endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | Process & materials | Research

FACT
Residual CAR transgene levels at the time of transplantation

may signal a risk of persistent CAR-T donor cells causing
mixed chimerism with cytopenia. In three cases,
CAR-target-knockout donor lymphocyte infusion (KO-DLI)
restored complete donor chimerism and hematologic
recovery. This suggests a potential transplantation-sparing
salvage approach for patients with T-cell malignancies.

WHY IT MATTERS

The decision relevance is clinical evidence,
manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

CAR-T-bridged allo-HSCT: KO-DLI rescue for mixed chimerism

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against PO7.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

A04 | Quality control | Pilot

FACT
Researchers have successfully corrected two ALS-causing

SOD1 mutations in human induced pluripotent stem cells
(iPSCs) using prime and base editing. The study achieved
correction efficiencies of approximately 10% for the G93A
mutation and 25% for the L126S mutation. This establishes
a preclinical pipeline for mutation-specific gene therapy in
familial ALS.

WHY IT MATTERS
The decision relevance is clinical evidence,

manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

SOD1 Gene Editing: Prime and Base Correction in Human iPSCs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P08.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO07 | Clinical use | Research

FACT
Engineered NK-92 cells targeting CD73 demonstrate the

ability to destroy relapsed or refractory lung
adenocarcinoma cells in preclinical models. By combining
direct tumor lysis with the neutralization of
adenosine-mediated immunosuppression, this approach
addresses tumors that are typically resistant to standard
therapies.

WHY IT MATTERS

The decision relevance is clinical evidence,
manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

m CD73-Targeting CAR-NK Cells: Strategy for Lung Adenocarcinoma

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P09.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

A09 | Access & scale | Research

FACT
Sumitomo Pharma has performed the first clinical

transplant of its iPS cell-derived Parkinson's disease
treatment, "Amshepri," following its conditional and
time-limited approval in March. The procedure was
conducted on a female patient in her 50s at Kyoto University
Hospital, who has since returned to work.

WHY IT MATTERS

The decision relevance is clinical evidence,
manufacturability, reimbursement and scalable quality. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Sumitomo Pharma: First iPS-derived Parkinson's drug transplant

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment
and assays to repeatable cell quality and regulatory
evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P10.

UNKNOWN

Still unproven or incompletely stated: patient count,
endpoints, comparators, adverse events, CMC consistency
and reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

from clinical readiness
and define release, safety
and follow-up gates

Materials, equipment and
technology suppliers

repeatable cell quality and
regulatory evidence

Trading, investment and
legal teams

adverse events, CMC
consistency and

separate research findings

connect materials,

equipment and assays to

Map patient count,
endpoints, comparators,

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Run production-like

acceptance and stop
criteria.

Create shared reliability,
process-window and

customers.

Contract for capacity,
quality, change notice,

exit.

reimbursement.

ROADMAP

qualification with explicit

failure-analysis data with

liability, alternatives and

OWNERS / GATES / DELIVERABLES

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Diversify regional,
technical and customer
concentration risk.

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS

Joint qualification
Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS
Platform strategy

Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO /NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality

G2 Integration R&D

G3 Commercial Business
G4 Lifecycle Operations

Source, test conditions and reproducibility

Interface, process window and failure analysis

Capacity, total cost, contract and alternatives

Monitoring, maintenance, change notice and exit

Troy Technical | iPS & Regenerative Medicine | cutoff 2026-10-30
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Cannot meet system
conditions

Economics or supply cannot
be supported

No accountable operating
plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-13

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01

A02

A03

A04

A05

A06

A07

A08

A09

Al0

All

Al12

Al3

XellSmart XS411: Phase | iPSC Parkinson's Therapy Results

Tetraploid iPS Cells: Enhancing Cardiac Function via Cell
Fusion

FDA Personalized Gene Therapy: Draft Guidance for Rare
Diseases

SOD1 Gene Editing: Prime and Base Correction in Human iPSCs

Zimislecel: Islet Cell Therapy's Impact on Type 1 Diabetes
Distress

CAR-T-bridged allo-HSCT: KO-DLI rescue for mixed chimerism

CD73-Targeting CAR-NK Cells: Strategy for Lung
Adenocarcinoma

Osimertinib Cardiotoxicity: AMPK-LKB1 Signaling and iPSC
Models

Sumitomo Pharma: First iPS-derived Parkinson's drug
transplant

FDA Gene Editing Guidance: BLA Process and IFS Framework
2026

Kyverna's miv-cel: Phase 1 data for progressive MS and RMAT
status

ReHeart iPS-derived Heart Muscle: Second Global Surgery at
Kyushu University Hospital

BMS In Vivo CAR-T: Phase 1 Trial Timeline for Autoimmune
Diseases
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FULL TITLES / FULL SOURCE URLS

https://longevity.technology/news/xellsmarts-parkinsons-cell-shot-adds
-5-good-hours-a-day/

https://www.miragenews.com/ips-cell-fusion-boosts-cardiac-function-b
y-1765729/

https://www.yahoo.com/news/science/articles/fda-unveils-guidance-plu
g-play-151500201.html

https://bioengineer.org/prime-and-base-editing-correct-als-causing-sod
1-mutations-in-human-stem-cells/

https://www.healio.com/news/endocrinology/20261028/islet-cell-therap
y-reduces-diabetes-distress-fear-of-hypoglycemia-in-type-1-diabetes

https://bioengineer.org/persistent-car-t-donor-cells-drive-mixed-chimeri
sm-after-transplant-rescued-by-car-target-knockout-dli-in-three-cases/

https://bioengineer.org/engineered-nk-cells-target-cd73-to-attack-hard-
to-treat-lung-adenocarcinoma/

https://bioengineer.org/patient-derived-heart-cells-reveal-susceptibility-
to-osimertinib-induced-cardiac-dysfunction/

https://www.nikkei.com/article/DGXZQOUF304NZ0Q6A031C2000000/

https://www.pharmtech.com/view/gene-editing-guidance-shifts-variant-
evidence-to-cmc-teams

https://www.biospace.com/press-releases/kyverna-therapeutics-highlig
hts-promising-updated-clinical-data-with-miv-cel-in-progressive-multipl
e-sclerosis-at-ms-toronto-2026

https://news.yahoo.co.jp/articles/56calba5ac6976346c13ed66a9d208d8
b5a70f45

https://finance.biggo.com/news/d7baeac5-5904-46f0-9515-2c7e896a421
9
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https://bioengineer.org/engineered-nk-cells-target-cd73-to-attack-hard-to-treat-lung-adenocarcinoma/
https://bioengineer.org/patient-derived-heart-cells-reveal-susceptibility-to-osimertinib-induced-cardiac-dysfunction/
https://bioengineer.org/patient-derived-heart-cells-reveal-susceptibility-to-osimertinib-induced-cardiac-dysfunction/
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https://www.biospace.com/press-releases/kyverna-therapeutics-highlights-promising-updated-clinical-data-with-miv-cel-in-progressive-multiple-sclerosis-at-ms-toronto-2026
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#01 XellSmart XS411: Phase | iPSC Parkinson's
Therapy Results

Published October 27, 2026  Longevity.Technology USA

| OVERVIEW

XellSmart's off-the-shelf cell therapy XS411 increased "good ON time" by an average
of over five hours per day in nine Phase | patients. The treatment utilizes iPSC-

derived dopamine neurons to target the putamen, aiming for a scalable, non-

personalized manufacturing model.



| IN DEPTH

Key Findings

In a Phase | trial involving nine patients who had lived with Parkinson's for approximately
ten years, XellSmart's XS411 therapy resulted in an average gain of more than five extra
hours of "good ON time" per day at six months. This metric refers to periods where
symptoms are controlled without troublesome involuntary movements. Additionally, OFF-
state MDS-UPDRS Part Il scores improved by more than 30 points on average, with all
participants exceeding thresholds for clinically meaningful change. Results from the

PDQ-39 patient questionnaire mirrored these improvements.

Technical Details

XS411 is an allogeneic, off-the-shelf therapy derived from induced pluripotent stem cells
(iPSCs) coaxed into dopamine-making neurons. Surgeons inject these cells into the
putamen on both sides of the brain. Unlike many donor-cell treatments that require close
HLA immune matching, XS411 is designed to work without a match, utilizing a
standardized immunosuppressive regimen instead. To validate the results against
potential placebo effects, the company used **F-DOPA PET scans, which showed
increased tracer binding in the putamen at the injection sites, indicating cell survival and

function.

Background & Context

The Phase | trial reported no dose-limiting toxicities, no serious adverse events, and no
graft-induced dyskinesia. MRI scans showed no tumors or abnormal overgrowth.
XellSmart has now finished enrolling its 30-person Phase Il trial in China, utilizing a
PROBE design where outcome scorers are blinded to the treatment group. This trial is
led by Beijing Tiantan Hospital, with sub-centers at Peking Union Medical College
Hospital, the Second Affiliated Hospital of Soochow University, and Jiangsu Province

Hospital.



Significance & Outlook

XS411 received funding under China’s National Major Innovative Drug Program in June
2026 and FDA Fast Track Designation in July 2026. By avoiding personalized cell
production and the need for "super-donor" HLA lines, XellSmart aims to solve the
scalability and logistics challenges common in cell therapy. The upcoming Phase Il
control-group data will be the primary determinant of whether the five-hour gain is

statistically significant.

Source: https://longevity.technology/news/xellsmarts-parkinsons-cell-shot-adds-5-good-hours-a-day/
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#02 Tetraploid iPS Cells: Enhancing Cardiac Function

via Cell Fusion

Published October 24, 2026 Mirage News (BRR#EEFMESHARFADFKREK)  Japan

| OVERVIEW

Researchers have established tetraploid human induced pluripotent stem (iPS) cells
via cell fusion to create cardiomyocytes with enhanced functional capabilities. By
replicating the natural chromosome doubling process of mature heart cells, this
technology addresses the persistent issue of immaturity in iPS cell-derived

cardiomyocytes.



| IN DEPTH

Key Findings

A research group led by Project Leader Yuichiro Miyaoka has successfully developed
tetraploid iPS cells with doubled chromosomes through cell fusion. When these cells are
differentiated into cardiomyocytes, they exhibit characteristics closer to mature cardiac
cells than those derived from conventional diploid iPS cells. This process replicates the
natural "polyploidization" that occurs in vivo, where approximately 80% of adult

cardiomyocytes are tetraploid.

Technical Details

The team utilized Sendai virus particles to fuse diploid iPS cells, creating tetraploid iPS
cells that are slightly larger in size while maintaining pluripotency and stable
chromosome sets. The research team included Ittetsu Nakajima, Yuichiro Miyaoka, and

Mitsuyoshi Shimane of Nanion Technologies Japan K.K.

* Methodology: Instead of attempting to tetraploidize cells after differentiation, the

team tetraploidized the iPS cells first.

¢ Morphology: Tetraploid-derived cardiomyocytes showed a larger cell size compared

to diploid-derived cells, mirroring in vivo maturation.

* Gene Expression: RNA-sequencing (RNA-seq) revealed that cell cycle-related
genes were significantly downregulated in tetraploid-derived cardiomyocytes

compared to diploid counterparts.

Background and Context

Most human cells are diploid, containing 23 pairs of chromosomes. However, certain
cells, such as hepatocytes and cardiomyocytes, undergo chromosome doubling as they
mature. A major hurdle in the clinical application of iPS cell-derived cardiomyocytes has
been their tendency to remain in an immature, embryonic, or fetal-like state. Because
conventional iPS cell-derived cardiomyocytes rarely undergo natural chromosome

doubling, they lack the functional capabilities of adult heart cells.



Significance and Outlook

The ability to generate tetraploid cardiomyocytes is expected to advance several medical
applications. These include the development of transplantation therapies for heart
failure, the creation of disease models to clarify underlying mechanisms, and the
implementation of efficacy and safety testing for new drug candidates. The findings were

published in Communications Biology on August 17, 2026.

Source: https://www.miragenews.com/ips-cell-fusion-boosts-cardiac-function-by-1765729/
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#03 FDA Personalized Gene Therapy: Draft Guidance

for Rare Diseases

Published October 28, 2026  Yahoo News (BioPharma Divef2(S) USA

| OVERVIEW

The FDA has proposed a new regulatory framework for personalized gene therapies
targeting different mutations within the same disease-causing gene. This "plug and
play" approach allows for subsequent mutation clearances based on laboratory data
rather than full clinical trials, potentially improving the economic viability of treating

ultra-rare diseases.



| IN DEPTH

Key Findings

The FDA has issued draft guidance to expand access to treatments for rare diseases by
streamlining the approval process for personalized gene therapies. The proposal allows
drugmakers to secure approval for a specific therapy targeting one mutation via

traditional methods, then obtain clearance for additional mutations using laboratory data

instead of conducting entirely new clinical studies.

Technical Details

The framework focuses on treatments designed to correct various mutations in the same
disease-causing gene, where individual mutations are often too rare for traditional
clinical trials to be practical. To facilitate this, the FDA is introducing the concept of an
"individualized feature space," which would be defined in the original application to set

the parameters for possible future approvals.

Background and Context

The push for personalized gene editing gained momentum in May 2025, following the
rapid development of a medicine for a critically ill patient, KJ Muldoon. Currently, the
high cost of clinical studies often makes developing individual treatments unprofitable for
pharmaceutical companies. In tandem with this guidance, the FDA is conducting a "Rare
Disease Framework Initiative" to establish standards for individual conditions rather than

using a one-size-fits-all approach.

Significance and Outlook

Market analysts suggest this "plug and play" optionality could significantly impact gene
editing specialists. Following the news, shares of Prime Medicine rose 15% and Beam
Therapeutics rose 8%. Beam Therapeutics CEO John Evans noted that the approach is
supported by the science of base editing. Additionally, the Centers for Medicare and
Medicaid Services is looking to broaden a program—initially focused on sickle cell
disease—to increase Medicaid patients' access to cell and gene therapies, addressing

concerns regarding the "roadblock" of one-time pricing for these medicines.



Source: https://www.yahoo.com/news/science/articles/fda-unveils-guidance-plug-play-151500201.html
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#04 SOD1 Gene Editing: Prime and Base Correction in
Human iPSCs

Published October 29, 2026 BIOENGINEER.ORG USA

| OVERVIEW

Researchers have successfully corrected two ALS-causing SOD1 mutations in
human induced pluripotent stem cells (iPSCs) using prime and base editing. The
study achieved correction efficiencies of approximately 10% for the G93A mutation
and 25% for the L126S mutation. This establishes a preclinical pipeline for mutation-

specific gene therapy in familial ALS.



| IN DEPTH

Key Findings

Scientists have demonstrated the feasibility of correcting two specific mutations in the
SOD1 gene within human induced pluripotent stem cells (iPSCs), including those
derived from patients. Using optimized configurations, the team achieved a precise
correction efficiency of approximately 10% for the G93A mutation via prime editing and

approximately 25% for the L126S mutation via base editing.

Technical Details

The research employed two distinct genome editing modalities tailored to specific

mutations:

¢ Prime Editing (G93A): The team screened pegRNAs (extended guide RNAs) in
human iPSCs. The resulting optimized configuration showed consistent performance
across species, yielding similar editing rates in mouse iPSCs derived from ALS model

mice.

» Base Editing (L126S): Researchers compared three cytosine base editors—BE4,
YE1, and AID2S—in patient-derived iPSCs. BE4 was identified as the most effective,
reaching the 25% correction efficiency mark and outperforming both YE1 and AID2S.

Background & Context

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disorder. While
approximately 10% of cases are familial, mutations in the SOD1 gene are a primary
genetic cause. Unlike strategies that silence or remove the gene, this research pursued
mutation-specific correction to preserve the gene's normal physiological function. The
study focused on G93A, a mutation common in animal models, and L126S, which is

enriched among Japanese patients.

Significance & Outlook

By using patient-derived iPSCs, the study utilized a cellular platform that maintains the
exact genetic background of the disease, providing a more faithful testing ground than
simplified systems. The authors highlight this as a systematic pipeline for comparing

editing strategies and optimizing guide designs before clinical translation.



However, the study notes significant limitations: corrections were performed in laboratory
cell cultures rather than in patients or animal models of disease progression. Further
extensive preclinical work is required to translate these cell-culture efficiencies into

therapeutic efficacy for humans.

Source: https://bioengineer.org/prime-and-base-editing-correct-als-causing-sod1-mutations-in-human-
stem-cells/
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#05 Zimislecel: Islet Cell Therapy's Impact on Type 1
Diabetes Distress

Published October 28, 2026 Healio USA

| OVERVIEW

Zimislecel, a stem cell-derived islet cell therapy from Vertex Pharmaceuticals,
reduced HbA1c to below 7% and eliminated severe hypoglycemia in 12 adults with
type 1 diabetes over one year. The therapy significantly lowered scores for diabetes

distress and fear of hypoglycemia, demonstrating a reduction in the daily burden of

exogenous insulin management.



| IN DEPTH

Key Findings

In a study of 12 adults with type 1 diabetes, a single infusion of zimislecel resulted in all
participants achieving an HbA1c reduction to less than 7% at one year. Notably, no
severe hypoglycemia occurred during the trial period. Exogenous insulin use decreased

for all participants, with 83% of the group no longer requiring exogenous insulin entirely.

Technical Details

The researchers evaluated patient-reported outcomes using the 17-item Diabetes
Distress Scale and the Hypoglycemic Fear Survey-Il at baseline, 90 days, 180 days, and

one year. Results showed a steady decline in distress and fear scores:

o Diabetes Distress Scale: Mean scores dropped from a baseline of 3 (out of 6) to 1

point lower at 90 days, 1.3 points lower at 180 days, and 1.5 points lower at one year.

* Hypoglycemic Fear Survey-ll: Mean scores dropped from a baseline of 80 (out of
132) by 25.2 points at 90 days, 34.4 points at 180 days, and 52.3 points at one year.

o Time in Range (70-180 mg/dL): Increased from 49.5% at baseline to 76.1% at 90
days, 88.3% at 180 days, and 93.3% at one year.

Background & Context

Zimislecel is an insulin-producing islet cell therapy designed to restore pancreatic islet
cell function for glucose regulation. The data presented at the Breakthrough T1D Clinical
and Research Congress stems from the FORWARD-VX-880-101 trial. All participants in
this specific analysis had impaired hypoglycemia awareness and had experienced at

least two severe hypoglycemia events in the year prior to enrollment.



Significance & Outlook

The findings suggest that stem cell-derived islet transplantation can improve quality of
life beyond biochemical markers by alleviating the psychological stress of insulin-based
management. While most adverse events were mild to moderate (diarrhea, headache,
and nausea) and linked to immunosuppressive therapy, the need for chronic
immunosuppression remains a point for future research. Michael R. Rickels noted that
reducing the burden of immunosuppression agents could further improve outcomes for

recipients.

Source: https://www.healio.com/news/endocrinology/20261028/islet-cell-therapy-reduces-diabetes-

distress-fear-of-hypoglycemia-in-type-1-diabetes
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#06 CAR-T-bridged allo-HSCT: KO-DLI rescue for

mixed chimerism

Published October 28, 2026 BIOENGINEER.ORG

| OVERVIEW

Residual CAR transgene levels at the time of transplantation may signal a risk of
persistent CAR-T donor cells causing mixed chimerism with cytopenia. In three
cases, CAR-target-knockout donor lymphocyte infusion (KO-DLI) restored complete
donor chimerism and hematologic recovery. This suggests a potential transplantation-

sparing salvage approach for patients with T-cell malignancies.



| IN DEPTH

Key Findings

Residual CAR transgene levels measured at the time of allogeneic hematopoietic stem
cell transplant (allo-HSCT) are associated with the persistence of CAR-T donor cells and
the subsequent development of mixed chimerism with cytopenia (MCC). In a report
published in Biomarker Research on 16 October 2026, researchers found that patients
with detectable CAR transgenes at transplantation experienced MCC, while a patient
with undetectable levels showed stable complete donor chimerism and normal

hematopoietic recovery.

Technical Details

The study utilized three-party short tandem repeat (STR) analysis to distinguish between
the CAR-T donor, the transplant donor, and the recipient. The correlation between

transgene copies and outcomes was as follows:

o Patient 1: CAR transgene was undetectable; resulted in stable complete donor

chimerism.

o Patient 2: 240 copies of CAR transgene per microgram of genomic DNA; developed
MCC with the CAR-T donor contributing 47.72% of the measured compartment.

o Patient 3: 22,162 copies per microgram; developed mixed chimerism with a CAR-T

donor contribution of 14.23%.

To rescue these patients, the team administered donor lymphocyte infusion using cells
engineered to knock out the CAR target (KO-DLI). Patient 2 received this as a rescue
treatment for established MCC, while Patient 3 received it preemptively. Both became

CAR-undetectable and achieved complete donor chimerism.

Background & Context

Patients with relapsed or refractory T-cell malignancies often receive both CAR-T
therapy and allo-HSCT. A complication arises when CAR-T cells and the transplant
originate from the same donor, as standard chimerism testing cannot differentiate the
two populations. This study specifically examined cases where the CAR-T and stem

cells came from different donors.



Significance & Outlook

All three patients remain in complete remission with follow-up periods of 713, 335, and
201 days. While the findings are hypothesis-generating due to the small sample size, the
authors propose that KO-DLI warrants prospective validation as a salvage approach.
Larger cohorts are required to confirm the predictive value of CAR transgene levels and

the causal therapeutic benefit of KO-DLI.

Source: https://bioengineer.org/persistent-car-t-donor-cells-drive-mixed-chimerism-after-transplant-

rescued-by-car-target-knockout-dli-in-three-cases/
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#07 CD73-Targeting CAR-NK Cells: Strategy for Lung

Adenocarcinoma

Published October 30, 2026 BIOENGINEER.ORG USA

| OVERVIEW

Engineered NK-92 cells targeting CD73 demonstrate the ability to destroy relapsed or
refractory lung adenocarcinoma cells in preclinical models. By combining direct tumor
lysis with the neutralization of adenosine-mediated immunosuppression, this

approach addresses tumors that are typically resistant to standard therapies.



| IN DEPTH

Key Findings

Preclinical research published in Biomarker Research demonstrates that engineered
natural killer (NK) cells targeting the CD73 molecule can eliminate hard-to-treat lung
adenocarcinoma. In laboratory assays, CD73-CAR-NK-92 cells achieved near-complete
destruction of CD73-high PC-9 and H1299 cells, whereas parental NK-92 cells managed
only roughly 50% to 60% killing. The engineered cells also showed minimal toxicity
toward BEAS-2B cells, with killing remaining below 20% across all tested effector-to-

target ratios.

Technical Details

The researchers developed a second-generation chimeric antigen receptor (CAR)
consisting of an anti-CD73 single-chain variable fragment, a 4-1BB costimulatory
domain, and a CD3( signaling module. This construct was introduced into NK-92 cells
via lentiviral delivery, achieving approximately 50% transduction efficiency before
selection. Bulk RNA sequencing revealed that engineered cells upregulated cytotoxicity
genes such as FASLG, GZMA, and GZMB, while inhibitory receptors including KLRC1,
KLRD1, and HAVCR2 were downregulated.

Functional assays showed that CD73-CAR-NK-92 cells released higher levels of
perforin, granzyme B, TNF-a, and IFN-y when co-cultured with H1299 cells.
Furthermore, the CAR-NK cells resisted the suppressive effects of exogenous
adenosine (10 micromolar), which typically impairs parental NK-92 cytotoxicity by
triggering A2AR-cAMP-PKA signaling.

Background & Context

CD73, encoded by the NT5E gene, is an enzyme that produces extracellular adenosine,
which dampens T cell and NK cell activity. It also promotes metastatic spread and
epithelial-to-mesenchymal transition. Non-small cell lung cancer exhibits high CD73
expression, often amplified by mutant EGFR and KRAS. Data from the TCGA lung
adenocarcinoma cohort and immunohistochemical analysis indicated that CD73 protein
and NT5E mRNA expression are higher in relapsed or refractory specimens compared

to primary tumors.



Significance & Outlook

This proof-of-concept strategy provides a dual-action attack: it destroys cells displaying
CD73 and eliminates the "adenosine factory" that protects tumors from the immune
system. While antibodies and small molecules targeting CD73 are in clinical testing, they
lack direct tumor-killing capacity. This CAR-NK approach addresses both the enzymatic

and non-enzymatic contributions of CD73 to tumor progression.

Source: https://bioengineer.org/engineered-nk-cells-target-cd73-to-attack-hard-to-treat-lung-
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#08 Osimertinib Cardiotoxicity: AMPK-LKB1 Signaling
and iPSC Models

Published October 29, 2026 BIOENGINEER.ORG USA

| OVERVIEW

Patient-derived iPSC cardiomyocytes reveal that susceptibility to osimertinib-induced
cardiac dysfunction is linked to impaired AMPK-LKB1 signaling. Metformin
cotreatment mitigated the decline in contraction velocity in susceptible cells without
compromising the drug's anticancer target. This suggests a pathway for predicting
individual risk and developing cardioprotective strategies for EGFR-mutated non-

small cell lung cancer therapy.



| IN DEPTH

Key Findings

Research published in Cardio-Oncology on 5 October 2026 demonstrates that patient-
derived induced pluripotent stem cell (iPSC) cardiomyocytes can recapitulate individual
susceptibility to osimertinib-induced contractile dysfunction. The study identified that
while osimertinib suppresses EGFR phosphorylation across all subjects, the reduction of
AMPK and LKB1 phosphorylation occurs selectively in patients who develop cancer

therapy-related cardiac dysfunction (CTRCD).

Technical Details

The research team, led by Sho Mitsuya and colleagues, utilized peripheral blood
mononuclear cells from five patients with EGFR-mutated non-small cell lung cancer to
establish iPSC lines. These were divided into a CTRCD-positive group (three patients)
and a CTRCD-negative group (two patients). Using the SI8000 Live Cell Imaging
System and motion vector analysis, the team found that cardiomyocytes from the
CTRCD-positive group showed consistently lower relative contraction velocity after

treatment with 1.0 yM osimertinib.

To investigate the mechanism, Western blotting was used to measure phosphorylation
levels. The results showed that the energy-sensing pathway involving AMPK and LKB1
was impaired only in the susceptible cells. To test protection, the team applied metformin
cotreatment at 0.1 and 0.3 mM. Metformin at 0.1 mM significantly mitigated the decline
in contraction velocity and attenuated the reduction in AMPK phosphorylation without

affecting the suppression of EGFR phosphorylation.

Background & Context

Osimertinib is a targeted therapy for EGFR-mutated non-small cell lung cancer, but it
can trigger cardiac dysfunction in a subset of patients. The mechanism behind why
some individuals are vulnerable while others are resilient has previously remained

unclear.



Significance & Outlook

This study provides a personalized model to predict and prevent cardiotoxicity. By linking
cellular response to the AMPK-LKB1 signaling pathway, the work points toward
identifying at-risk patients before treatment begins. However, the authors note
limitations, including a small sample size of five patients and the fact that findings are
based on cell models rather than clinical patient data. Further broad validation is

required for clinical application.

Source: https://bioengineer.org/patient-derived-heart-cells-reveal-susceptibility-to-osimertinib-induced-
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#09 Sumitomo Pharma: First iPS-derived Parkinson's
drug transplant

Published October 30, 2026 HAREHE Japan

| OVERVIEW

Sumitomo Pharma has performed the first clinical transplant of its iPS cell-derived
Parkinson's disease treatment, "Amshepri," following its conditional and time-limited
approval in March. The procedure was conducted on a female patient in her 50s at

Kyoto University Hospital, who has since returned to work.



| IN DEPTH

Key Findings

Sumitomo Pharma has successfully implemented the first clinical transplant of
"Amshepri," a regenerative medicine product derived from iPS cells for the treatment of
Parkinson's disease. The surgery took place in early October at Kyoto University
Hospital for a female patient in her 50s. The patient has already been discharged and

returned to her workplace, with postoperative progress reported as favorable.

Technical Details

Amshepri utilizes iPS cells derived from donors to create precursor cells that produce
dopamine-generating neurons. These cells are transplanted into the patient to improve
motor functions. The product has been covered by insurance since May, and there are

currently four facilities in Japan capable of performing the transplant surgery.

Background and Context

The product received conditional and time-limited manufacturing and sales approval in
March. This specific case marks the first time the treatment has been administered in a
clinical setting following that approval. In the broader field of iPS-derived medical
products, a heart muscle sheet called "Reheart" from the Osaka University startup
Curopis was used in a surgery in September. Amshepri represents the second global
instance of an iPS-derived product being used for patient treatment in a clinical

environment.

Significance and Outlook

Sumitomo Pharma President Toru Kimura stated that the commencement of these post-
marketing clinical trials is a critical step toward achieving full approval. The company's
immediate roadmap for further transplants includes:

+ One additional patient by the end of this year.

» Approximately 10 patients in fiscal year 2027.

e Between 10 and 20 patients in fiscal year 2028.



The company intends to prioritize the completion of these trials to secure final approval

for the treatment.

Source: https://www.nikkei.com/article/DGXZQOUF304NZ0Q6A031C2000000/
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#10 FDA Gene Editing Guidance: BLA Process and IFS
Framework 2026

Published October 28, 2026 = Pharmaceutical Technology USA

| OVERVIEW

The FDA has issued draft guidance allowing Biologics License Applications (BLASs)
for individualized genome editing products to add patient-specific variants without

new clinical trials. By utilizing the Individualized Feature Space (IFS), the evidentiary

burden shifts from clinical data to CMC analytical and process data.



| IN DEPTH

Key Findings

On October 27, 2026, the FDA issued draft guidance titled “Individualized Human
Genome Editing Products: Considerations for BLA Submission and Postapproval
Management.” This framework enables a single BLA to cover therapies that vary by
patient, specifically for rare genetic diseases. Under this guidance, sponsors can add
new patient-specific variants via a streamlined review process that relies on in vitro data
and the clinical trials of the original approval, rather than requiring additional clinical

trials.

Technical Details: The Individualized Feature Space (IFS)

The central mechanism of this guidance is the Individualized Feature Space (IFS), a
predefined set of boundaries describing how a product may vary between patients. If a
new variant falls within the IFS and assays demonstrate adequate activity and safety, it
can be added to the BLA. This shifts the regulatory weight to CMC (Chemistry,

Manufacturing, and Controls) teams, specifically regarding:

» Assays characterizing on-target editing and off-target activity.

» Evidence that the platform process remains consistent as patient-specific

components change.

o Sequencing-based safety assessments using the editor proposed for the final product

and cells representative of target tissue.

Per a separate April 2026 draft guidance, sponsors may need to submit raw sequencing
data and analysis scripts. However, analysis for human genetic variation may be

unnecessary for single-patient or ultrarare indications.

Background and Context

The guidance builds upon the Plausible Mechanism Framework, which allows a
supported mechanism of action to justify adding variants targeting mutations not studied
in initial trials. It also aligns with the FDA’'s Rare Disease Framework Initiative regarding
risk-based CMC review and preapproval inspections. Simultaneously, the CMS is
expanding its Cell and Gene Therapy Access Model beyond sickle cell disease,

negotiating outcomes-based agreements with manufacturers to improve patient access.



Significance and Outlook

Defining IFS boundaries is now a critical CMC decision; narrow boundaries limit the
patient population, while overly broad boundaries may be difficult to support with
characterization data. This shift allows patients with ultrarare conditions to access life-

changing therapies more efficiently.

Source: https://www.pharmtech.com/view/gene-editing-guidance-shifts-variant-evidence-to-cmc-teams
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#11 Kyverna's miv-cel: Phase 1 data for progressive
MS and RMAT status

Published October 25, 2026  BioSpace (Kyverna 7L X'J U —X) USA

| OVERVIEW

Kyverna Therapeutics reported that a single dose of miv-cel achieved robust CNS
penetration and improved disability scores in patients with progressive multiple
sclerosis (PMS). The Phase 1 trial showed sustained clinical benefit beyond two
years in the first treated patient, potentially eliminating the need for chronic

immunotherapies.



| IN DEPTH

Key Findings

Updated data from a Phase 1 investigator-initiated trial (IIT) indicate that miv-cel
(mivocabtagene autoleucel, KYV-101) provides promising clinical benefits for patients
with progressive multiple sclerosis (PMS). Of the five patients with available efficacy
data, all demonstrated stable to improved expanded disability status scale (EDSS)
scores. Four of these patients sustained improvement for over one year without requiring
further chronic immunotherapies, and the first patient treated achieved sustained benefit

exceeding two years.

Technical Details

The open-label, single-center study conducted by Stanford University treated six patients
with either 33M (n=3) or 100M (n=3) CAR T-cell doses using a bendamustine
lymphodepleting regimen. Technical highlights include:

o CNS Penetration: Robust CAR T-cell expansion was detected in peripheral blood

and cerebrospinal fluid (CSF), peaking around day 14.

 Immune Reset: All participants achieved complete depletion of CD19-positive
peripheral B cells. Repopulation began at month 3 with the emergence of naive B

cells.

o Biomarkers: Favorable immunological impact at one year was supported by CSF

oligoclonal bands and kappa free light chain data.

« Safety: The safety profile was well-tolerated with no high-grade cytokine release
syndrome (CRS) and no reported cases of ICANS or IEC-HS.

Background & Context

Miv-cel is a fully human, autologous, CD19-targeting CAR T-cell therapy featuring CD28
co-stimulation. It is designed to deeply deplete B-cells to enable an immune reset via a
single dose. To date, more than 100 patients have been treated with miv-cel across
various autoimmune diseases. The trial specifically targeted patients with non-relapsing
progressive MS, including both secondary progressive (SPMS) and primary progressive
(PPMS) forms.



Significance & Outlook

The FDA has granted RMAT designation for the treatment of non-active secondary
progressive multiple sclerosis (haSPMS). Kyverna Therapeutics expects to provide an

update on its development strategy for this indication by early 2027.

Source: https://www.biospace.com/press-releases/kyverna-therapeutics-highlights-promising-updated-

clinical-data-with-miv-cel-in-progressive-multiple-sclerosis-at-ms-toronto-2026
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#12 ReHeart iPS-derived Heart Muscle: Second Global

Surgery at Kyushu University Hospital

Published October 28, 2026 Japan

| OVERVIEW

Kyushu University Hospital performed the world's second surgery using ReHeart, an
iPS cell-derived regenerative medicine product for severe heart failure. The
procedure, conducted on October 27, follows the product's insurance coverage

approval in September.



| IN DEPTH

Key Findings

Kyushu University Hospital in Fukuoka City has successfully performed a surgical
procedure using "ReHeart," a regenerative medicine product derived from iPS cells. This
marks the second such surgery conducted globally. The patient, a male in his 50s
suffering from severe heart failure, had previously shown insufficient response to

medication and pacemaker treatments, leaving him barely able to walk.

Technical Details

ReHeart consists of heart muscle cells (cardiomyocytes) derived from iPS cells,

processed into thin sheets. The surgical procedure involved the following specifications:

o Application: Three thin sheets, each approximately 3 centimeters in diameter, were
applied to the surface of the heart.

e Duration: The operation was completed in approximately one hour.

* Mechanism: The sheets are designed to secrete substances that promote the

regeneration of blood vessels, which is expected to improve overall cardiac function.

Following the procedure, the patient's condition was reported as stable.

Background and Context

ReHeart is indicated for the treatment of severe heart failure where cardiac function has
declined due to conditions such as myocardial infarction. The product received
insurance coverage in September. The first global surgery using this practical iPS cell-

derived product was performed in Osaka City at the end of September.



Significance and Outlook

Professor Akira Shiose, the Vice Director of the hospital who performed the surgery,
noted that this treatment provides a low-invasive alternative for patients who do not
recover cardiac function through catheter treatments or bypass surgery. According to
Professor Shiose, ReHeart serves as a critical clinical option for patients before they
must resort to heart transplants or ventricular assist devices, offering a new possibility

for those previously lacking viable treatment options.

Source: https://news.yahoo.co.jp/articles/56ca1ba5ac6976346c13ed66a9d208d8b5a70f45
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#13 BMS In Vivo CAR-T: Phase 1 Trial Timeline for

Autoimmune Diseases

Published October 24, 2026 BigGo Finance  South Korea

| OVERVIEW

Bristol Myers Squibb (BMS) is launching the first large-scale Phase 1 trial of an in
vivo CAR-T therapy targeting autoimmune diseases rather than cancer. The trial,
utilizing candidate BMS-986553, aims to reduce manufacturing burdens by

generating CAR-T cells directly inside the body.



| IN DEPTH

Key Findings

Bristol Myers Squibb (BMS) will begin Phase 1 trials for its in vivo CAR-T candidate,
BMS-986553, on October 30 (local time). Registered as NCT07873931, the trial targets
CD19 on B cell surfaces and will enroll 60 patients across five indications: systemic
lupus erythematosus (SLE), idiopathic inflammatory myopathy, systemic sclerosis,
rheumatoid arthritis, and Sjogren's disease. BMS acquired this technology through the

$1.5 billion purchase of Orbital Therapeutics in October last year.

Technical Details

Unlike conventional CAR-T therapies that require extracting, engineering, and reinfusing
T cells, in vivo CAR-T uses a delivery vehicle to administer genetic instructions directly
into the body. This prompts T cells to produce the chimeric antigen receptor (CAR)
autonomously, eliminating cell collection and culture steps. However, technical hurdles
remain regarding delivery efficiency and target selectivity; genetic material delivered to
non-target tissues, such as the liver, could cause safety issues. Consistency in particle

size, uniformity, and storage stability is critical for mass production.

Background & Context

The shift toward autoimmune diseases is driven by the shared target of B cells, where
depleting these cells can reset the immune system. Clinical potential was previously
highlighted by China's MagicRNA Biotechnology; early data on HN2301 published in the
New England Journal of Medicine (NEJM) showed that in five SLE patients, up to 60% of
CD8+ T cells converted to CAR-T cells within six hours, with SLEDAI-2000 scores falling
by up to 20 points after three months.

Other industry moves include:

* Gilead (Kite Pharma): Conducting Phase 1 trials of INT2104 for B-cell malignancies.
o AstraZeneca: Secured multiple myeloma candidate ESO-T01 via EsoBiotec.

e Johnson & Johnson: Evaluating SAIL-0839 and three undisclosed targets via SAIL

Biomedicines.

o AbbVie: Acquired Capstan Therapeutics (CPTX2309).



 Eli Lilly: Acquired Kelonia Therapeutics (KLN-1010) and Orna Therapeutics (ORN-
252).

Significance & Outlook

Frost & Sullivan projects the global CGT market will grow from $17.34 billion in 2026 to
$51.37 billion in 2030. In vivo CAR-T is viewed as a critical variable for commercial
success due to its potential to lower manufacturing costs and increase treatment

accessibility.

Source: https://finance.biggo.com/news/d7baeac5-5904-46f0-9515-2¢c7e896a4219
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