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Executive Perspective

Cancer medicine is entering a different
technological era.

For decades, the principal weapons against
cancer were:

Surgery — Radiation — Chemotherapy
— Targeted Therapy — Immunotherapy

The next transition may be:

Living Cells as Medicine

Among the most closely watched
candidates are Natural Killer cells — NK
cells, a major component of the innate
immune system.

NK cells can recognise and destroy certain
infected or malignant cells through a
combination of activating and inhibitory
signals, cytotoxic = mechanisms and
antibody-dependent cellular cytotoxicity.
Their biology has therefore become an
important foundation for next-generation
cellular immunotherapy.
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But the real scientific question is not:
“Can NK cells kill cancer cells?”
That has already been demonstrated
biologically.

The more important question is:
Can NK cells be engineered,
manufactured and delivered as a
safe, scalable and durable cancer
medicine?

That is where the strategic
importance of CAR-NK and iPSC-
derived NK technologies begins.
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NK CELLS

1. What Are NK Cells?

Natural Killer Cells

NK cells are innate lymphocytes that
form part of the body’s early immune
defence.

Unlike conventional antigen-specific
T-cell responses, NK cells integrate
multiple signals from a target cell
before deciding whether to activate.
They can respond to:

eabnormal cellular stress;

ealtered  expression of  surface
molecules;

sreduced inhibitory signalling;
eantibody-coated target cells.

Once activated, NK cells can deploy
mechanisms including:

Perforin

— membrane disruption

Granzymes

— intracellular apoptotic pathways
and:

CD16-mediated ADCC

— antibody-dependent cellular
cytotoxicity.

This makes NK cells biologically
different from simply being a “natural
version of CAR-T.”

They are an independent immune-cell
platform with their own recognition
and killing mechanisms.

2. Why CAR-NK Matters

The next step was obvious to
researchers:

What if we could give an NK cell a

programmable tumour-recognition
system?

That concept produced:

CAR-NK

Chimeric Antigen Receptor + Natural
Killer Cell

The CAR provides a more defined target-
recognition mechanism, while the NK
cell retains elements of its natural
cytotoxic machinery.

The resulting concept is:

Natural Immune Function

Genetic Engineering

Targeted Recognition

Engineered Living Therapeutic
CAR-NK is therefore part of a much
broader transition from conventional
pharmacology toward cell engineering.
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NK CELLS

3. The Clinical Evidence That
Changed the Conversation

One of the most important clinical
datasets was published in Nature
Medicine in January 2024.

The study evaluated cord-blood-
derived CD19-specific CAR-NK cells
expressing IL-15 in patients with
CD19-positive B-cell malignancies.
Phase 1/2 Clinical Trial

37 patients

with relapsed or refractory CD19-
positive B-cell malignancies.

The reported results included:

Reported

Clinical endpoint result

Patients 37

Day-30 overall response 48.6%

Day-100 overall response 48.6%

1-year overall survival 68%
1 -year pro gression-free 329,
survival
Importantly, the investigators

reported no notable cytokine release
syndrome, neurotoxicity or graft-
versus-host disease in this study.

These are encouraging findings.

But MLJC emphasises an essential
distinction:

A promising Phase 1/2 signal is not
the same as proof of superiority over
established therapies.

The study involved only 37 patients and
was not a definitive Phase 3 comparison.
That distinction matters.

4. One of the Most Interesting Findings
Was Not the Response Rate

The study identified something much
deeper.

The quality of the cord-blood starting
material appeared to influence clinical
outcomes.

The investigators found that two

characteristics were particularly
associated with superior outcomes:
Collection-to-cryopreservation time

<24 hours and

Nucleated red blood cells <8 x 107
Patients receiving CAR-NK products
from cord-blood units with these
characteristics had better outcomes.

This is strategically important because it
demonstrates that:

Cell Therapy Is Also a Manufacturing
Science.

It is not simply:

“Find NK cells and give them to the
patient.”

The real production chain is:

Cell Source

!
Cell Quality

l

Genetic Engineering

l

Expansion

l

Cryopreservation

!
Potency Testing

l

Clinical Delivery

l

Patient Response
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NK CELLS

The manufacturing platform  can CAR-NK offers a different possibility:

therefore become as important as the Allogeneic Cell Therapy

biological concept itself. A suitable donor-derived cell product
could potentially be manufactured in

5. The “Off-the-Shelf” Opportunity advance, cryopreserved and

Traditional autologous CAR-T generally administered to multiple patients.

involves:

Patient This creates the possibility of:

Off-the-Shelf Cellular Medicine
Nature’s reporting on the 2024 clinical
work noted that a single cord-blood unit
could potentially generate more than
100 doses of CAR-NK cells in the
researchers’ manufacturing model.

— cell collection

— genetic modification

— expansion

— quality control

— return to the same patient.

This 1s a  highly personalised

manufacturing process. . _
If such manufacturing efficiency can be

reproduced consistently under
commercial GMP conditions, the
implications for access, logistics and
cost could be significant.
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NK CELLS

6. CAR-NK vs CAR-T
It is tempting to ask:

Will CAR-NK replace CAR-T?

MLIJC’s answer is:
Not yet.

The two platforms should currently
be viewed as complementary rather K

than mutually exclusive.
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Dimension CAR-T CAR-NK
Cellular basis T cell Natural Killer cell
Targeted recognition CAR CAR + native NK receptors
Autologous manufacturing Established Possible
Allogeneic development More challenging Major research focus
Oft-the-shelf potential Developing Significant potential

CRS / neurotoxicity

Important clinical
considerations

Appears potentially lower in some
early studies

Solid tumours

Major challenge

Major challenge

Clinical maturity

More advanced

Earlier-stage

Long-term evidence

Substantially broader

Still developing

A 2024 review in Cellular & Molecular Immunology highlighted the potential
advantages of CAR-NK for allogeneic and off-the-shelf therapy while also
emphasising major barriers in solid tumours, particularly tumour trafficking,
infiltration and the immunosuppressive microenvironment.

O JYInternationalEducation @ jy_international.education (@ @JYHealthcareGroupSdnBhd 0 jy_healthcare.edu

@) https://whatsapp.com/channel/0029Vb8UcbQDjiOiGOfGdX0t & www.jy-holding.com

Channels



NK CELLS

7. The Next Frontier: iPSC-Derived NK
Cells

Another potentially transformative
technology is:

iPSC-NK

Induced Pluripotent Stem Cell-derived
Natural Killer Cells

The conceptual manufacturing model
becomes:

iPSC Master Cell Bank

!
NK Differentiation

l

Expansion

l

Genetic Engineering

!
Quality Control

l

Cryopreservation

!

Ready-to-Use Cellular Product

This could theoretically address some of
the variability associated with donor-
derived cell products.

But again:

Manufacturing potential is not clinical
proof.

The field still has to demonstrate
consistent potency, safety, persistence and
meaningful patient outcomes at scale.

8. The Biggest Challenge May Be the
Tumour Itself

For blood cancers, the therapeutic
environment can be comparatively
accessible.

Solid tumours are different.

A solid tumour can create:

Hypoxia

Metabolic stress

Immunosuppressive cytokines
Physical barriers

Suppressive immune-cell populations
and other mechanisms that impair
immune-cell function.

A 2024 Nature review of CAR-T and
CAR-NK therapies in solid tumours

identified limited trafficking and
infiltration,  together =~ with  the
Immunosuppressive tumour

microenvironment, as major obstacles.

Therefore:
The challenge is not merely making
NK cells stronger.

The challenge is:

Getting the right cells to the right
tumour, keeping them functional, and
allowing them to remain effective.
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NK CELLS

9. Where the Field Is Going

The technological evolution can be
visualised as:

Generation 1

Natural NK Cells

!

Generation 2

Expanded / Activated NK Cells

!

Generation 3

CAR-NK

!

Generation 4

CAR-NK + Cytokine Engineering
!

Generation 5

iPSC-derived NK

!

Generation 6

Multi-target / Armoured / Precision
CAR-NK

The field is increasingly exploring ways
to improve:

Persistence

Tumour trafficking

Target recognition

Resistance to immune suppression
Antigen coverage

Manufacturing consistency

Safety

This 1s no longer simply immunology.
It is becoming:

Cell Engineering + Genomics +

10. The Solid-Tumour Question

This may ultimately determine whether
NK-cell technology becomes a major
commercial platform.

Blood cancers have already produced
encouraging clinical signals.

Solid tumours remain much harder.
Current research is investigating CAR-
NK approaches against multiple
tumour types and targets, including
approaches designed to address the
biological barriers  within  solid
tumours.

The central question is:

Can engineered NK cells function
inside  the  hostile  biological
environment of a solid tumour?

If that problem can be solved, the
addressable  clinical ~ opportunity
becomes dramatically larger.

3MICA/B CAR is resistant to MICA/B
cleavage and stress antigen escape

yrabile Anti-Tumor Activi

< IMICA/B CAR mitigates multiple tumor
ovanion strategies & provides broad tumor
recognition

< hnCO16 faciitates ADCC & supports multh
antigen targeting in combination with
therapeutic antibodies

Canonical NKG2D tumor recognition is lost via
MICA/B cleavage and stress antigen escape

Manufacturing + Precision Oncology
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NK CELLS

11. MLJC Strategic Intelligence
MLJC  identifies  six  critical
layers for evaluating the future NK-
cell industry.

01 | Cell Source

Where does the cell come from?

02 | Cell Engineering

How precisely can it be modified?

03 | Persistence

How long can it remain functional?
04 | Tumour Trafficking

Can it reach the tumour?

05 | Manufacturing

Can it be produced consistently at
GMP scale?

06 | Clinical Evidence

Does it improve meaningful patient
outcomes?

A company may possess excellent
biology but weak manufacturing.
Another may possess sophisticated
manufacturing but inadequate clinical
efficacy.

Therefore:

The winner will not necessarily
have the strongest NK cell.

It may have the strongest end-to-end
platform.

12. MLJC Evidence Position

Category MLJC Assessment
Basic NK Well established
biology
NK anti-

tumour activity

Established biological principle

NK-cell Active clinical field

therapy

CAR-NK Promising early clinical
development

PSC-NK High strategic potential /

emerging clinical field

Off-the-shelf
model

Technically attractive; still
developing clinically

Haematological
malignancies

More mature evidence base

Solid tumours

Major opportunity, major
challenge

Long-term Important unresolved issue
persistence
Manuf.a.cturmg Critical development bottleneck
scalability
Regulatory Still substantially behind
maturity approved CAR-T platforms
Universal
cancer No
treatment
Proven cancer

No

cure

This distinction is fundamental.

Promising # Proven
Clinical Trial # Approved Therapy

Response # Cure
Biological Potential # Clinical Standard of Care
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NK CELLS

13. MLJC’s Five Questions for the
Next Decade

Q1

Can NK cells become a truly
scalable off-the-shelf cancer
medicine?

Q2

Can 1PSC technology reduce donor-to-
donor variability?
Q3

Can CAR-NK
Immunosuppressive
microenvironment?
Q4

Can multi-target engineering reduce
antigen escape?

Qs

Can large randomised  trials
demonstrate durable survival benefits?
These questions will determine
whether NK-cell therapy moves from:
Scientific Promise

to

Clinical Standard

and ultimately to:

Global Healthcare Infrastructure

overcome the
tumour
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14. MLJC’s Broader Strategic View
The deeper story is not simply about NK
cells.

It is about the evolution of medicine
itself.

Traditional pharmaceutical model
Chemical Molecule — Patient

Biologic model

Protein / Antibody — Patient
First-generation cellular medicine
Patient Cells — Engineering — Patient
Next-generation cellular medicine
Engineered Living Cell —
Standardised Manufacturing — Patient
The ultimate concept is:

Biology as a Manufacturing Platform
This is why MLJC considers NK-cell
technology strategically relevant not only
to oncology, but also to:

Biotechnology

Cell Manufacturing

Genetic Engineering

Precision Medicine

Pharmaceutical Investment

Healthcare Infrastructure

and Global Biomedical Policy.
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15. MLJC Final Assessment

We would not write:

“NK cells will replace CAR-T.”
The evidence does not justify that
statement.

We would write:

NK-cell therapies are progressing
from an established area of
immunobiology toward an
increasingly sophisticated clinical
and manufacturing platform.
The 2024 Nature Medicine Phase
1/2 study provides an important
early clinical signal for allogeneic
CD19-directed CAR-NK therapy,
including a 48.6% response rate at
both day 30 and day 100 and
encouraging safety observations in
the 37-patient cohort.

But the next stage requires:

larger cohorts

— controlled comparative trials
— long-term follow-up

— better manufacturing

— stronger persistence

— improved solid-tumour
penetration

— regulatory validation

Only then can the field establish its
ultimate clinical position.

16. MLJC Conclusion

The next generation of cancer medicine
may not simply be designed in a
laboratory.

It may be engineered as a living system.
NK cells already exist within the human
immune system.

Modern biotechnology is attempting to:
understand them

expand them

engineer them

program them

manufacture them

and ultimately:

turn them into medicine.

This is not simply:

“boosting immunity.”

It is something much more precise:
ENGINEERING IMMUNITY.

And that is why MLJC believes NK-cell
technology deserves serious attention from

the global medical, biotechnology,
investment and healthcare-policy
communities.
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NK-cell-based immunotherapy is
an actively developing field
of cancer research, with
encouraging clinical signals
in selected malignancies but
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