1 /27

Subsystems

Heating and
Cooling 150

Pumping 157

System 100
Door 90
Gantry 170
Deck 110
Base 180

Fluid Level
Detection 159

Separation 160

Imaging 190

FIGURE 1A




2 127

Gantry 170

Pipettor 174

Displacement Pump

Deck 110

Sample
Processing
Cartridge 130

Level Sensor Pressure
Sensor
Pipette Tip Pipette Tip
Ejection Motor Detector
, Camera w/
Z-Axis Arm Light
Multi Axis Sensors
Gantry Motors
Multi Axis Switches
Encoders

Reagent
Cartridge 120

Tool Container
140

Base 180

Computing
Subsystem

Imaging
Controller 199

Interface
Board(s)

Gantry
Controller

FIGURE 1B




3 /27

SIDE VIEW
ISOMETRIC TOP
VIEW VIEW
: T T Ly T T T T !
Pipettor 174 ! 4.y |
/ / : | | !
7 1 | [}
] - |
Gantry 170 : ______ AN PR :
U Tool A N, | | I
Container Sample bl Vo !
140 Reagent  Processing IANRY / : : I
Cartridge  Cartridge AN S Vo |
|
nonn, /120 130 I R e
Deck . -
110 Imaging i o
Subsystem T |
Base 180 190
N\
- Barcode 1
»—Barcode 2
v
" Biomarker + '
A A . Barcode 3
-~ Oligonucleotide Tag
Functionalized
Particle

Cell

FIGURE 1C



4 |27

Z-Rail

5 /é?ntry 170

X-Rail

Pipettor

Deck 110

Y-Rail

Base 180

FIGURE 2A



5 /27

Deck 110

Fluid Level
Lid-Opening Detection 159

Separation 160

Tool 145

\-{(’)
Valve

Actuator 45
Heating and Cooling
150 and/or .
Imaging 190 Pumping 157

FIGURE 2B



6 /27

‘J /é?ntry 170

X-Rail

Camera
176

Pipettor
174

Deck 110

Y-Rail

'\"”1’\

Base 180

Sample Processing
Cartridge 130

Reagent
Cartridge 120

Tool Container
140

FIGURE 2C



7 127

FIGURE 2D

X-Rail
o) _II 2 DD}DD}DO}DO}DO}DD}DD}DD}DD. o)
o ° Q
: =
° (@V O] °
i o () o () o 0 |o
o
lo o () o () o o o
[ [ [e) [e)
o o [e) [e)
Y-Rail
] O <
1 P52
Deck 110/ TL— Ot
— T Il Il
l?
SN \ B
é Base 180 Valve é
Actuator 45




8 /27

Sample Processing
Cartridge 130”

Cover

Inlet Reservoir
133

Base Substrate
131
Waste Containment

Region 137

Access Region
134

Sample Processing C
132

Opening
44

FIGURE 3A

43



9 /27

Sample Processing

Cartridge 130”

~

Waste Containment
Region 137

Protrusion

LID OPEN

x LID CLOSED

FIGURE 3B



Inlet Reservoir
133

Waste Containment
Region 137

(TOP VIEW)

10 / 27

Lid

Inlet Opening

135

FIGURE 3C

Waste Outlet

c @/51 L,

)

Sample Processing Chip
132

(BOTTOM VIEW)



11 /27

Inlet Opening

Outlet
| _— Opening
) 36
(TOP VIEW)
Outlet
Opening
Inlet Opening 36
32
Compressible
2nd Substrate | ayer 82
80 /
\—J—r/\,,----.,/ Compression
T~ of Compressible Layer
Wells 81

Gap 83

Ol |OL oo oo oL oo

By Object

diffusion transport

et 1 ner

convective
|

flow

Wells
34

(SIDE VIEW)

FIGURE 3D



12 / 27

Sample Processing Chip
132

Lid
135

Heating
interface
85

FIGURE 3E



13 / 27

Base Substrate

Lid-Opening 131
Tool 145 Lid
‘ Q 135
/
A
Tabs
139

FIGURE 4A



14 / 27

Lid-Opening Base Substrate
Tool 145 131

Releasing
Element 41

FIGURE 4B

Lid-Opening
Tool 145 —

Releasing
Element 41

Linking Element

FIGURE 4C



15/ 27

Sample Processing
Cartridge 130’

Base Substrate 131

Waste Outlet
Port 58 51
\

2 |
Valve Opening Pump
43 44 Opening 46

I
Third Thermal
Body 158’
=

(ELEVATION VIEW,
CROSS-SECTION)

FIGURE 5A



Base Substrate 131

16 / 27

Waste Containment

&/\ Region 137
[ \ l
Flow Waste Outlet
U P/ath 51
” 1 N ] ]
/1] i
7 / ‘
_ . Pump
Sample Processing Tip46 ) Valve Opening 46
Chip 132 43
Valve Actuator 45 TiP
alve ACAION®S 6 4 VALVE CLOSED
VALVE OPEN
[ \
Flow Waste Outlet
L Path 51
J[ 1, ] ] ’ [ I
| ( ﬂ
| | :
Sample Processing Valve ump
Chip 132 J 13 Opening 46
Tip Valve Actuator 45
46
(ELEVATION VIEW,
CROSS-SECTION)

FIGURE 5B



17 1 27

SIDE VIEW
//
U Gantry 170
e A
\ I e A
Deck Imagng {  v— | T
110 Subsystem — | | |
190
Base 180
AN Optics
: o Lens 195 Filter
197 194
N, lllumination ’
Y, Subsystem 1
192
[ |
\, Emitter
193
Detection
% Subsystem

FIGURE

196 Ll_lj
Detector

-+ 198

-,
’
A

6




18 / 27

Method 300

~

Positioning a reagent cartridge, a tool container,
and a sample processing cartridge at a deck of a
sample processing system

— S310

l

Transmitting content of the reagent cartridge
between the sample processing cartridge by using
tools of the tool container in an operational
sequence

— S320

l

Processing a sample

— S330

FIGURE 7



19 / 27

200

Core Substrate 210

~4—————  Linker Probes
— 5 230
: )
Barcoded -
Oligonucleotide _ :
Tag 220 ﬁ 5 Barcode
| : Fluorophores
T UMI 240
il Reverse Primer
(For mRNA)

FIGURE 8



20 / 27
Method 300’

N

performing a run preparation operation

[ S305’

Y

priming a sample processing cartridge of the system upon completion of the
run preparation operation

| S310

v

capturing a set of cells of a sample, in single cell format, at the sample
processing cartridge

— S315’

v

capturing a set of functionalized particles with or in proximity to the set of
cells

[ S320°

Y

lysing the set of cells with binding of released target cellular content to the
set of functionalized particles

—S325’

v

performing a reverse transcription operation thereby linking sequences of
the target cellular content with corresponding regions of the set of
functionalized particles

— S330°

performing a second strand synthesis operation

— S335’

Y

hybridizing each of a set of detectable probes to the second strands

— S340’

v

for each of the set of detectable probes, illuminating the sample

—S345’°

v

generating an image dataset associated with emitted light corresponding to
fluorophores of each of the set of detectable probes

— S350°

FIGURE 9A



21 /27

Complete 2nd Strand
With RT S330’°, S335’

Incubate with antibody ]
With oligo tag S305°
0000

Denature and wash tag+antibody

Capture S315’, S320° _ __

ole

Hybridize probe 1 and image
S340’, S345’, S350’

+ Antibody transfer to particle é) 6

Dehybridize probe 1, Hybridize
probe 2 and image, etc

.. o

FIGURE 9B




22 | 27
Method 300”

performing a run preparation operation

— S305”

v

priming a sample processing cartridge of the system upon completion of the run
preparation operation

— S310”

v

capturing a set of cells of a sample, in single cell format, at the sample processing
cartridge

— S315”

v

capturing a set of functionalized particles with or in proximity to the set of cells

— S320”

v

lysing the set of cells with binding of released target cellular content to the set of
functionalized particles

— S325”

v

performing a reverse transcription operation thereby linking sequences of the target
cellular content with corresponding regions of the set of functionalized particles

— S330”

v

performing a second strand synthesis operation

— S335”

v

hybridizing each of a set of detectable probes to the second strands

— S340”

v

for each of the set of detectable probes, illuminating the sample

— S345”

v

generating an image dataset associated with emitted light corresponding to
fluorophores of each of the set of detectable probes

— S350”

v

processing the image dataset, with a set of operations for normalization of detected
fluorescence

— S355”

v

performing operations for mitigating optical crosstalk associated with the image
dataset

— S360”

v

performing an mRNA quantitation operation based on end-point PCR detection using
the image dataset

FIGURE 10A

— S365”



23 / 27

Compression
of Compressible Layer
By Heating Object

ol oL BLoLoLG Lo ***

convective
flow

diffusion transport

et 1 ner

i

Hybridize probe 1 and image

mRNA capture using reverse primers on S340”, S345”, S350”
Functionalized particle S330’

2nd strand synthesis with specific forward Dehybridize probe 1, Hybridize

Primer and RT S335’ probe 2 and image, etc.

— —r—T—T—T—1 155

[T Dehybridize probe 3, Hybridize

probe 3 and image, etc.

Amplification

2%

Hybridize mRNA probe + quantitation
2nd Strand Denaturing S355”, S360”, S365”
FIGURE 10B



24 | 27

Second Substrate with Deeper Wells

ISl

FIGURE 11

(TOP VIEW)
Outlet
Opening
Inlet Opening 36
32
Compressible
2nd Substrate | ayer 82

80 /
(SIDE VIEW)

FIGURE 12




25 /127

2nd functionalized
Particle type (targeted)

[ ] 1st functionalized
Particle type (broad)
SO B (B

FIGURE 13




26 / 27

Post 15 Post 1
Recess 14 \ Microwell 2 ~ Recess 14 O? > Microwell 2

MICROWELL MICROWELL
TOP VIEW + PARTICLES
TOP VIEW
Microwell 2

MICROWELL
+ PARTICLES
+ CAPTURED CELL
TOP VIEW

CROSS-SECTION

FIGURE 14



27 | 27

Heater
Motion of Heater

Elastomeric Layer

1st functionalized
Particle type (broad)

O Cell

a‘a‘e
a'a’'s

2nd functionalized

a'a‘s
a'a‘s

e’
ae'e

Particle type (targeted)

FIGURE 15



