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MLJC EXCLUSIVE | NATURE WATCH
WHEN RADIATION BECOMES PRECISION
When We Can Finally See What Living Cells Are Doing

A New Window into Living Biology: China-developed RUSH3D-HR Pushes
Intravital Imaging Towards the Subcellular—-Mesoscale Frontier

Biomedical Imaging | Cell Biology | Immunology | Inflammation | Translational
Medicine | Al for Science

Research ¢ Evidence « Medical Interpretation  Strategic Intelligence

EXECUTIVE SUMMARY

Medical progress is not always defined by a new drug, a new surgical technique, or
a new therapeutic molecule.

Sometimes, the breakthrough is more fundamental:
Science learns to see something that it could not previously see.

On 15 July 2026, Nature Biotechnology published an open-access study
describing RUSH3D-HR, a high-numerical-aperture confocal volumetric
mesoscope designed to capture subcellular dynamics across a mesoscale field of
view in living mammals.

The system was developed by a multidisciplinary Chinese research team
including Zhi Lu, Jiamin Wu and Qionghai Dai, with collaborators including Wei
Wang and others.
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The significance is not simply that the microscope has higher resolution.

The deeper significance is that it attempts to bridge a longstanding gap between:
subcellular detail

and

large-scale cellular behaviour in living tissue.

RUSH3D-HR reports approximately 390 nm lateral resolution and 700 nm axial
resolution across a volume of 2.7 x 2.0 x 0.04 mm?, at up to five volumes per
second, with reported data throughput of approximately 70 billion voxels per
second.

For biomedical research, that changes an important question:

Instead of asking only where a cell is, can we begin to observe what thousands
of cells are doing — and how their behaviour changes over time?

That is where MLJC believes the strategic significance begins.
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01 | THE BREAKTHROUGH IS NOT JUST A MICROSCOPE

Living biology is dynamic.

Cells migrate.

Cells communicate.

Cells divide.

Cells change shape.

Immune cells form transient clusters.
Cells interact with surrounding tissue.
Organelles change their behaviour.

These processes occur simultaneously across different spatial and temporal scales.
The difficulty for microscopy has always been a fundamental engineering trade-off:
Higher resolution

usually means a smaller field of view.

Larger field of view

usually means reduced resolution.

Higher imaging speed

can increase phototoxicity and data burden.

Longer observation

can introduce photobleaching, motion artefacts and biological disturbance.

Nature Biotechnology describes these trade-offs as a major systems-engineering
challenge for high-NA mesoscale imaging.

RUSH3D-HR is an attempt to address these constraints simultaneously.
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02 | WHAT DOES RUSH3D-HR ACTUALLY ACHIEVE?

The reported system combines several technological components rather than relying
on a single optical innovation.

High-NA objective

The researchers developed a custom objective named Kunlun, reaching NA
1.05 over a field of view of approximately 2.8 mm.

Digital adaptive optics

Wave-optics digital adaptive optics are used to correct spatially varying optical
aberrations.

Confocal scanning light-field imaging

This enables high-speed volumetric acquisition while improving optical sectioning
and reducing unwanted background.

Parallelised AI processing
The imaging system generates enormous quantities of data.
The researchers therefore developed a deep-learning pipeline for:

o denoising

« motion-artifact correction

« multisite aberration correction

o 3D reconstruction
The paper reports processing improvements of more than 1,000-fold for its
reconstruction approach compared with conventional deconvolution algorithms in
the relevant benchmark.

This is important.
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The future of biomedical imaging is no longer simply:

Optics.
It is increasingly:

Optics + computation + Al + biology.

03 | THE NUMBERS THAT MATTER

Parameter Reported performance
Numerical aperture 1.05

Lateral resolution ~390 nm

Axial resolution ~700 nm

Imaging volume 2.7 % 2.0 x0.04 mm?
Volumetric imaging speed Up to 5 volumes/s
Data throughput ~70 billion voxels/s
Effective axial range ~40 pm

Long-term imaging demonstrated >3 hours

Maximum monitored neutrophil population >6,000
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The Nature study reports that the system maintained approximately 390-nm lateral
and 700-nm axial resolution across the stated mesoscale field of view, while
enabling prolonged intravital imaging with low phototoxicity.

One experiment demonstrated continuous imaging for more than three hours,
producing more than 450 trillion voxels.

These numbers should not be interpreted as clinical performance specifications.
They describe a research imaging platform.

That distinction matters.

04 | WHAT DID THE RESEARCHERS ACTUALLY SEE?

This is where the paper becomes more than an engineering achievement.
The researchers demonstrated RUSH3D-HR in several biological settings.
Wound healing

In mouse skin, the system tracked large populations of immune cells during wound
repair.

The study followed thousands of neutrophils over extended periods and observed
coordinated long-distance migration towards the wound.

One reported dataset tracked approximately 19,992 neutrophils whose trajectories
lasted longer than ten minutes over a 400-minute observation period.

The researchers were able to observe not merely cell location, but also differences
in cellular morphology and migration behaviour.
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Acute liver failure

In an acetaminophen-induced mouse model of acute liver failure, the researchers
observed:

neutrophil-macrophage interactions

and increased:

migrasome generation

and

neutrophil motility.

The significance is methodological as much as biological.

Rare immune events can be difficult to capture using conventional approaches
because they may occur infrequently.

A larger and faster observation window increases the probability of seeing them.

05 | MORE THAN 6,000 NEUTROPHILS

One of the study’s most striking demonstrations involved the mouse spleen during
lipopolysaccharide-induced inflammation.

The researchers monitored more than:

6,000 neutrophils

over hours of observation.

They identified transient, emergent neutrophil swarming behaviour distributed
across the spleen.

This matters because inflammation is not simply a collection of independent cellular
events.
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It can become:

collective cellular behaviour.
That introduces an important conceptual shift.
From:

Cell

to

Cell-Cell Interaction

to

Cellular Population

to

Tissue Behaviour

to

Organ-Level Response

RUSH3D-HR provides an experimental platform for studying that continuum in
vivo.

06 | A PARTICULARLY INTERESTING FINDING:
ELECTROACUPUNCTURE

The study also investigated -electroacupuncture stimulation at ST36in the
inflammatory mouse model.

The researchers reported suppression of the observed neutrophil swarming
behaviour following ST36 electroacupuncture and interpreted the findings as
evidence of peripheral immunomodulation.
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This is scientifically interesting.

But MLJC believes an important distinction must be maintained.
What the study demonstrates:

A mechanistic observation in an animal model.

What it does not demonstrate:

That electroacupuncture has been clinically proven to treat inflammatory diseases in
humans.

Therefore, MLJC would not describe this study as:
“Nature proves acupuncture treats inflammation.”
That would exceed the evidence.

The more accurate interpretation is:

The imaging platform enabled direct observation of an immune-cell
behavioural response associated with peripheral electrical stimulation in a
preclinical model.

That is already scientifically valuable.

And it preserves the integrity of the evidence.
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Fig.2: Characterization of RUSH3D-HR.
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07 | THE QUESTION MLJC BELIEVES MATTERS MOST

The traditional biomedical question is often:

Which cell is abnormal?

But increasingly, biology may require a different question:
What are the cells doing to one another?

Disease is rarely a single-cell event.

It can involve:

cellular communication

-

immune recruitment

—

collective migration

N
tissue remodelling
-

organ dysfunction

RUSH3D-HR provides an opportunity to investigate these processes dynamically
rather than reconstructing them only from static snapshots.

That is a potentially important shift in biomedical research.
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08 | FROM OBSERVATION TO QUANTITATIVE BIOMARKERS

This is one of the areas MLJC believes deserves the greatest future attention.

The paper suggests that neutrophil swarming behaviour can function as a mesoscale
biomarker of inflammation in the experimental model.

This raises a much larger question:

Can cellular behaviour become a measurable biomarker?

Instead of measuring only:

« blood markers
« protein concentrations
 histology
¢ gene expression
« 1imaging endpoints
future biomedical research could potentially quantify:

cell velocity

cell morphology
cellular clustering
migration trajectories
cell—cell interactions
collective behaviour
and potentially:

dynamic cellular states.
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This would represent a move from:
Static Biomarkers
towards

Dynamic Cellular Biomarkers

The concept remains an area for further research.

But it is an important direction.
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09 | WHY THIS COULD MATTER FOR DRUG DISCOVERY

MLIC sees another potential implication.

Drug development frequently asks:

Did the treatment work?

But high-resolution intravital imaging can potentially add another question:
What happened inside the living tissue after treatment was administered?
For example:

Did immune cells reach the target?

Did cellular recruitment increase or decrease?

Did inflammatory clusters disappear?

Did cell—cell interactions change?

Did the tissue microenvironment respond before conventional endpoints became
measurable?

These questions could eventually contribute to:

Mechanism-of-action studies
Drug-response profiling

Target validation

Preclinical efficacy assessment
Therapeutic biomarker development

However, this should be described as potential research application, not as an
established clinical capability.
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The Nature paper itself positions the technology primarily as a research platform
with applications in cell biology, immunology and pathology.

Fig. 4: Quantitative investigation of
migrasome functions during liver failure at

the mesoscale.

OJYInternationaIEducation @ jy_international.education () @JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

10 | THE NEXT FRONTIER: SEE — MEASURE — UNDERSTAND —
PREDICT

MLIC sees a broader trajectory.

Stage I — SEE

Observe biological events that were previously invisible.

Stage I — MEASURE

Convert cellular behaviour into quantitative data.

Stage 11l — UNDERSTAND

Identify relationships between cellular behaviour and disease progression.
Stage IV— PREDICT

Use computational models and Al to predict biological responses.

The current technology is most clearly positioned within:

SEE — MEASURE

But it may help establish the data foundation required for the later stages.

11 | ATIS NOT THE STORY — DATA IS

There is a temptation to describe every modern biomedical breakthrough as an “Al
breakthrough™.

MLIJC would take a different view.

Al is important here because the imaging system generates extraordinary amounts
of data.
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At approximately:

70 billion voxels per second

human processing alone is not a realistic solution.

Al therefore becomes part of the infrastructure required to turn raw optical
information into interpretable biological information.

The deeper architecture is:

Optics
l

Imaging

l

Massive biological data

l

Al reconstruction

!
Cell tracking

!

Quantitative analysis

l

Biological interpretation

This is closer to the emerging concept of:

Al for Science

than conventional “Al in healthcare”.
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12 | WHY MLJC CONSIDERS THIS A SYSTEM-LEVEL INNOVATION

A single impressive specification would not be enough.
The significance of RUSH3D-HR comes from the integration of:
High-NA optics

Large field of view

Adaptive optics

Fast volumetric imaging

Low phototoxicity

Deep-learning reconstruction

Intravital biological validation

That is:

SYSTEM ENGINEERING

rather than a single-component improvement.

This distinction matters when evaluating advanced biomedical technology.

13 | MLJC’S FIVE QUESTIONS FOR THE NEXT DECADE

Question 01

Can this technology be extended to deeper and more complex biological
environments?

Question 02

Can similar capabilities eventually be translated into human clinical research?
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Question 03

Can dynamic cellular behaviour become a validated quantitative biomarker?
Question 04

Can Al discover biological patterns that researchers cannot identify manually?
Question 05

Can real-time cellular observation eventually improve drug development and
precision medicine?

None of these questions has been completely answered.

That is precisely why the research is important.

14 | FROM A MICROSCOPE TO BIOMEDICAL OBSERVATION
INFRASTRUCTURE

MLIC believes the long-term value may extend beyond the instrument itself.
If technologies of this class continue to mature, they could become part of a broader:

Biomedical Observation Infrastructure

connecting:

Advanced Imaging
Computational Biology
Al

Immunology
Pathology

Drug Discovery
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Precision Medicine

and eventually:

Clinical Translation

The strategic question therefore changes from:
How powerful is this microscope?

to:

What new biological knowledge becomes possible because this microscope
exists?

That is the more important question.

15 | MLJC EVIDENCE ASSESSMENT

Category Assessment

Journal Nature Biotechnology
Publication date 15 July 2026

Article status Open Access
Technology RUSH3D-HR
Numerical aperture NA 1.05

Lateral resolution ~390 nm

Axial resolution ~700 nm
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Imaging volume

2.7 x2.0x0.04 mm?

Volumetric speed

Up to 5 volumes/s

Data throughput

~70 billion voxels/s

Demonstrated long-term imaging

>3 hours

Biological models

Mouse preclinical models

Major applications

Wound healing, acute liver failure, inflammation

Clinical status

Research / preclinical imaging platform

Human therapeutic evidence

Not established by this study

The primary source is the Nature Biotechnology article itself.

16 | MLJC’S SCIENTIFIC BOUNDARY

This technology should not currently be described as:

X an approved clinical diagnostic device

X aroutine hospital imaging system

X a proven cancer treatment

X a human therapeutic technology

X proof that Al can independently diagnose disease

Its appropriate description is:

An advanced preclinical biomedical imaging platform for high-resolution,
mesoscale intravital observation.
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That distinction is not a limitation of the story.

It is what makes the story credible.

Fig. 5: Large-scale transient swarming
behaviors of neutrophils during

inflammation in mouse spleens.
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17 | MLJC’S APPRECIATION

MLIC believes the work deserves recognition not simply because it was developed
in China.

It deserves recognition because the research addresses a genuine and difficult
scientific-engineering problem.

The team has brought together:

optical engineering

computational imaging

Al

cell biology

immunology

and

intravital research

within a single experimental platform.

That is a meaningful example of multidisciplinary scientific engineering.

The most important achievement may therefore not be one particular resolution
number.

It may be the ability to connect:
SUBCELLULAR

with

CELLULAR

with
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MESOSCALE
with
ORGAN-LEVEL BIOLOGY

in the living state.

18 | THE MLJC PRINCIPLE

Science deserves respect because of evidence.
Not because of headlines.

Not because of nationality.

Not because of commercial interest.

Not because something sounds revolutionary.
Our principle is simple:

Report what has been demonstrated.
Distinguish what is promising from what is proven.
Respect what remains unknown.

In medicine, this distinction is particularly important.

A preclinical discovery should remain a preclinical discovery until clinical evidence

supports something more.

An experimental mechanism should remain an experimental mechanism until it is

independently validated.

And scientific optimism should never become medical exaggeration.
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19 | MLJC’S CONCLUSION

The deepest significance of RUSH3D-HR may not be that researchers have built a
more powerful microscope.

It may be that biomedical science is moving towards a different way of
understanding disease.

From:

Where is the cell?

to:

What is the cell doing?
From:

What happened?

to:

How did it happen?
And eventually:

Can we predict what will happen next?

The journey is:

SEE — MEASURE — UNDERSTAND — PREDICT
RUSH3D-HR does not represent the end of that journey.
It represents another step toward it.

A new window has opened into living biology.

The scientific question now is not merely:

How much more can we see?
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It is:
What will we learn once we can see life at this scale, in motion, over time?

That 1s the question MLJC believes deserves the world’s attention.

Fig. 6: EA at ST36 attenuates early-stage
inflammation in mouse spleen validated by

the mesoscale biomarker.
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it

OJYInternationaIEducation @ jy_international.education () @JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

MLJC | JY HCG

EIREST 5HEYE 7RISR

MLJC 5K | Nature Biotechnology IFEWFF IR
BRAAET RS F WA oy IEAE R AEM 4

e [ BT A A S v 42 S 40 P i 45 X = RUSH3D-HR - JiAA] 7 FF = 2 Wi 2
RIHrE O

Intravital Imaging | Biomedical Imaging | Cell Biology |
Immunology | Precision Medicine | AI for Science

Research ¢ Evidence ¢ Clinical Translation * Strategic
Intelligence

—. MLJC &

B HAEREED , AR IFAS 2 QIE — MR 2
M 72 :

IR R G — R E LS ELIEE REAR,

2026 4F 7 A 15 H, EHFRBUEHT] Nature Biotechnology 1ERKFE
T Tk E H E R BA ) B AT A,

High numerical aperture confocal volumetric mesoscope reveals

mesoscale subcellular dynamics in vivo
WYNHT —ELN:
RUSH3D-HR

0JYInternationaIEducation @ jy_international.education () @]JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

R A LA ISR FR A DR R R R 5L

FIFMETINERERE SN2 6 2ob NI s i NS Sy s s N BT S i
J& R 5 & e EAR RIS SR 58 e 1SRN ¥ B BRSO ORI S
PV

X T AA ARy, ARE “ B ESTEEE” .
FIEH B

EHIEIERE ARG AN, FRRER “KEEARAME” 5 “Amn &
DI ey AR N P A

KR BATIEFE M -
R4
Bt
BT AL RZES) . HEAER, RIS 55RKERE.

TN AR ERBEE?
Aan A E R LR o
NARNELCLE T3 A 2 AN W -

0JYInternationaIEducation @ jy_international.education () @]JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
nnnnnnnn https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

el

LGN

BE

T

FI R A IR AT

Rl 2 T

iR

e

TR L

4 HH I

FPIRILRE T, HAEREBIR KT ), AR A2 B — 2.
I 72 -

REYH ML 18] dn A7 EAE A .

FEE T, I 25 I AR SR B L AU
5

WLER L

Z B H A

OJYInternationaIEducation @ jy_international.education () @JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

ERAEFTEREEE, B HEEE RN X,
EHR KA, AR ME [F R A 2 740 AR )2 A 407
M RUSH3D-HR Y= X, 1ERE T2 RX — KA EART G

= XRE BB

MLJC B R e B AR A
BB T — IR R

48 S AUSUE W] LA
ERRERE, HERABK.

I EAEAT B -

BRIRR, HHATTAL.

il RUSH3D-HR S 28 — e /)
FERR A BTG Y, R OR B V40 M 2 onl KL BR BE T
W

B 7

#] 390 nm

i) o) PR

#3700 nm

AR BB AE TR

2.7 X 2.0 X 0.04 mm’

0JYInternationaIEducation @ jy_international.education () @]JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

RIS

=% 5 volumes/second
A/ ERuN

#] 70 billion voxels/second
I BA4ERr AR R e R

REESHAE AR “MEETI” M2 e THRALREEARIL
[FIVE 45 R

V9. RUSH3D-HR A T AH4?

RERGIFAEMEE B FORSEILR
BEE T 2N REEOREER

OJYInternationaIEducation @ jy_international.education () @JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnannets https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

a c d NA comparison FOV comparison
» ° . at similar SBP at similar NA
10
- = nlu
3 C} . wor |
£3 ®  Dusezr * | |
o . ae )
1 Quadroscope @ 2pRAM
£ . ‘
X
8 0" § ]
o % FFASHIO-2PM >
) 4 JreparQP
% f o B o s
| " 0 © ! |
} Cox " . . ]
] it { - 0 04 08 12 3 2 1 O
— . L —— . ' — |
02 04 086 08 1.0 12 — NA FOV (®, mm)
NA
b e

— Sample stage

» %
& 8 colls Newral 4,"‘
,, Hepat Silicone oll
b"".l‘,l"""" Dichroic
Neutraphils ' mirror
» \
Nourcnb Demanding
Migrasome resclution ‘ 20
 J plezo
Interceliular
Nteraction Bran
Q
%, Mitochondria 1& Lymoh o‘! \ 10
% ¢ Laser scanning

Optical glavo Kunlun

Cylindrical
slit

lens

Realign

Spatial-angular
images

veY

-

Parallel Al
reconstruction Segmented spatial-angular images
with wDAO

Volume with multisite aberration correction

9 h
8 " 0 sone Z ol
8 - < 10°4 “v,q\
3 : o ad £ w0t % °
£ M- = ¥ S 1 >
3 B 3 & 08 € o Physics
1 IC Ga,
) M @ 1 ° driven  Davyy v
5 07{ B8 . § o
3 g 8 "
s 06 4 -
< N N
* & & Sy o“c of
‘9& “\\‘\ \@p\a‘) © F
& &€
&

OJYInternationaIEducation @ jy_international.education () @]JYHealthcareGroupSdnBhd

https://whatsapp.com/channel/0029Vb5yljOJf05VSbgUOE3s/145 o jy_healthcare.edu
cnanneis https://whatsapp.com/channel/0029Vb92TZQHrDZb1GyDYd2v



JY HEALTHCARE GROUP SDN BHD (1185177-T)

Email : info@jy-holding.com
Website : www.jy-holding.com

01 | High-NA Optics
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02 | Digital Adaptive Optics
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Fig.2: Characterization of RUSH3D-HR.
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Fig. 5: Large-scale transient swarming
behaviors of neutrophils during

inflammation in mouse spleens.
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Fig. 6: EA at ST36 attenuates early-stage
inflammation in mouse spleen validated by

the mesoscale biomarker.
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