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Automated microscopy

e What is it?

* Microscope finds the sample, images it and analyses it,
you get numbers and illustrative images

* You find sample, microscope finds acquisition
parameters, acquires images and analyses it

* You find sample, define parameters, microscope does
the imaging, you define analysis and the SW runs it



Slide scanners

* Mostly histology




Tracking growth in an incubator

* [ncucyte




Tracking growth in an incubator

* [ncucyte

Adherent Cells
(A549)

Non-Adherent Cells
Cell Count (Jurkat)
O Nuclight Red Count

@ Phase Count

Cell Count x104

151 © Nuclight Red Count
@ Phase Count

= 30007
20001

1000+

Image + Mask Classification Subpopulation Tracking Subset Analysis
1% TGreen Red+ 100 - Viable £ 6070
1 Green - EarlyApoptotic ¢ —8-333uM
= - LateApoptotic & s
z 5 75 5=
= 2 £ 4 40 |-+ 00aum
£ 2 b < 0008
S £ g0 8 o Venicle
< H 5 3
s ] = 2 204
2 e
g O o+ 25 §.
o :24h { Red 2
oot . e 04 i} 04 X, $
oo o1 1 10 100 (o] 12 24 36 [¢] 12 24
Red Intensity Time (h) Time (h)
100 o
Green Red + 100 4 $ 607 a0
Green Possietecsscscsoste ‘S’ = I‘ﬁ;"‘
(4 Viable = ™M
z L 754 = EayApoptote B = omm
= & - LateApoptotic 3 40 - 004
§ % Pz
% 1 £ 504 < o= Vehicie
g Ty s g
g " 3 2 204
5 01| #w : 254 g
3 | <
5 | 3
jij2dn: | Sed o ? $ » & o ’
oo o1 1 10 100 [o] 12 24 36 (o] 12 24
Red Intensity Time (h) Time (h)

36




Tracking growth in an incubator

* Holomonitor




Tracking growth in an incubator

* Holomonitor

MDA-MB-231 WT MDA-MB-231 SC
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Tracking growth in an incubator

° Impedance measurements




Impedance (chms)

Tracking growth in an incubator

* Impedance measurements
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Tracking growth in an incubator

* Impedance measurements




Autonomous boxes

* Leica Mica, Nikon Eclipse Ji, Evident APX100, Andor
BC43




Autonomous boxes

* Widefield or confocal
e Automatic sample finding and focusing
* Automatic parameter detection

* Low control over the microscopy parameters



High-content imaging

e Evident ScanR
e Widefield — 2D
e Confocal-3D

Well pattern Posttions in well

Acquisition order



Evident ScanR

* Acquisition
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Evident ScanR

* Analysis

* Gating

e Virtual
channels

L]
Machine T\ : W
3 2 a0 | i [ & RI4
1 % | g X @ S
M : f RN,
rl r‘ oSl - - - - - - L e - ]
e a r I g M50 00200 200000 200000 £22080 SOCOO0 G116 6 83321 20020 s o000 757312 17102 20000 2219 €O000 NECCO 100000 122672

T sty DAP Asez

Obiect X Area w 1240-3 Counts | Olias X Totalintensity DAPI  w 1.09(+5 Courts | Object X Area w 124543 Counts

* Objects and
subobjects

- 9000000000
¢ 9000000000

®) Dynami 3
Wl o [l e oo e Rrutore
sbsohas Mouse-drag f+ Cul to slect (desebact) wel .




Semi-autonomous microscopy

* Leica Navigator Expert — rare event detection

* 3 steps
* Get overview image
* Find interesting regions
* Image them



Rare event detection

1) Set up 3 acquisitions
- Autofocus
- Low-res overview
- High-res detailed image
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Rare event detection

2) Get overview image
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Rare event detection

3) Find interesting regions

- machine learning model (Aivia)




Rare event detection

3) Find interesting regions

- machine learning model (Aivia)




Rare event detection

4) Return positions and image them in high
resolution




Fully autonomous microscopy

* Al-based
* Not yet commercially available
* Proofs of concepts




Thank you for your
attention!



