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Miltenyi Biotec fast facts

1989 :\:I]ilcge;r;?/riaiiﬁtec was founded

duct ilabl
14.000 worgwige

More than 55 _ OOO gfgctgsaisgwith

Miltenyi Biotec
products

I
2.200 yoriawide

44 nations represented
within our staff

2 500 patients

g treated
annually with
cell products
using
Miltenyi Biotec
technologies

7 countries served
through distributors

28 Girect salos A75

employees in R&D, engineering,
and clinical development



Miltenyi Biotec Integrated Workflows

Pioneering solutions and integrated workflows

Devices Reagents Consumables




Prerequisite for Single Cell Analysis

* Single cells suspension
e Excellent viability

e Debris & dead cells free

Risks

 Background noise in sequencing data
e Impact on efficiency of cell partitioning

 |mpact on Cell Counting Accurancy



Sample Preparation from Tissues

Tools & Innovations

Single Cell

sSuspensions
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MACS Tissue Storage Solution

Tissue Storage Solution
100 mL

Order ne 130-100-008

Let no 513042501 B
Exp.date: 17.0CTag1s th
Store at 2.8 ¢ 0082 »
BC GmbH, Fiadreh Eten Strasse 8857 s M
3 .l 1A

Cell Viability

Security

Tissue Storage Solution
100 mL

Orderno.: 130.100.008 “RE

Lotno. 5130425019 AW«
Exp. date: 17 OCT2014
Store at 2-8 :¢

Mitteny| Biotes Grr

S Friedrch-Eoen Sijasea 68 5'?39‘;*
Milteny| Biotec ing 2303 ~iNgoergh Stre

Flexibility

Miltenyi Biotec




gentleMACS Octo Dissociator with Heaters

Miltenyi Biotec

Reproducible
results & time Security - Quality
saving




Tissue Dissocilation Kits

Miltenyi Biotec

“Witeny Buons,
Ortor Deiciation Kit, o
Containg| 130-096-730 Tumors,,, : g
Tumor Dissociation Kit, moust Dissoly SPrQ?ease Qrde”_;?(ranon Kit, mou -
s “and store in alique® Cﬁmal'—:fu'ogﬁ'no TR Order rL,'f‘Gcmtion Kit, moust
Store at 2-8°C Disso!v:'_@iease A Orders, iation Kit, mous s ‘L-YBD'U%—?SO
g inalday Dis“’"“rm{’g&730 Disso\i@%!ease
: R ‘
o 'Buffer A and 5101 in aliquots?

“quots at -20°C

Reproducible No batch to batch Epitopes

results variation preservation




Removal of large particules after dissociation: SmartStrainers lﬁ

Miltenyi Biotec

No clogging Flexibility Save time
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Removal of large agregates: SmartStrainers

Recommended as SmartStrainers

cause minimal changes to the cell concentration




Sample Clearing

Tools & Innovations

tSNE2

Single Cell

sSuspensions

CD4+/CD45RO+ Memory LV ' ;y CD8*
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Naive Cytotoxic ~CD8+/CD45 RA

otoxic T
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Naive Cytotoxic
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Removal of Dead Cells

10\/

GENOMICS®

Removal of Dead Cells from Single Cell Suspensions
Improves Performance for 10x Genomics® Single Cell

Applications
PBMC suspension #1 (Control): Cells loaded immediately for partitioning after sample preparation
PBMC suspension #2 (24 h at RT): Cells left at room temperature (RT) in PBS for 24 h

Cells treated with 5 ng/ml Digitonin. Cell suspension resulted in <

PBMC suspension #3 (Digitonin Low): 5% viable cells and was mixed with >90% viable PBMCs at a 1:1 ratio

Cells treated with 5 ng/ml Digitonin. Cell suspension resulted in <

PBMC suspension #4 (Digitonin High): b% viable cells and was mixed with >920% viable PBMCs at a 5:1 ratio



Removal of Dead Cells

Miltenyi Biotec

Cell Removal

Control 24 h at RT Digitonin Low Digitonin High
e Dead hel 85% 50% 50% 20%
Post Dead 85% 86% 85% 82%

and removal of dead cells with the Dead Cell Removal Protocol.

Table 1. Cell viability for each PBMC suspension assessed with Trypan Blue and the Countess Il Automated Cell Counter after sample treatment

Treatment Control 24 h atRT Digitonin Low Digitonin High
2 Tk
P 2
Tk ) \ - w00
2 000
e 000 g ° o 1000 e
= [ 3 [= 1 LA
Pre-Dead g : 2 3 . 3
= = . = W =
Cell 5 © = = = s
Removal : - 2 0
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Fig.1. Barcode Rank Plot for 8 samples pre and post Dead Cell Removal treatment. Plotted is the distribution of barcode counts (x-axis) and the

corresponding total UMI (Unique Molecular Identifier) counts (y-axis). Cell-containing partitions (barcodes on x-axis) are shown in green.
Background partitions are shown in grey. Red circle indicates lack of steep drop-off. Yellow circle indicates one example of clear steep drop-off.



Removal of Dead Cells
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How to eliminate dead cells using
Dead Cell Removal Kit

1. Prepare 1x Binding Buffer by dilntion of
20 Binding Buffer Stock Solution.

2. Collect cells, cenirifuge at 300xg and
remove supematant completely.

3. Resuspend cells in Dead Cell Removal
MicroBeads. Mix well and incubate for
15 min at room temperature.

4. Place colummn in MACS Separator, prepare by

nnsing with 1x Binding Buffer

5. Apply cell suspension ento the column.
Rinse with 1x Binding Buffer.

6. Collect effluent as live cell fraction.

A

Miitenyl Blotec

Dead Cell Removal
MicroBeads

10 mL !
FOR RESEARCH USE O\

Order no.: 130-000-101
Lot no.: 5161207220

rotecte:

Store at 2-8 °C,

20x Binding Buffer
Wikenyi Biotec Stock SOIution
25 mL

Annexin V MicroBead Kit
Order no. 130-090-201
Store at 2-8 °C,
protected from light

rorresearch use only

Miltenyi Biotec



Removal of Dead Cells

Miltenyi Biotec

A 20x Binding Buffer
Wiltenyi Bigtec StOCk So‘ution
25 mL

Annexin V MicroBead Kit
Order no. 130-090-201
Dead Cell Removal Store at 2-8 °C,
MicroBeads protected from light

10 mL

FOR RESEARCH USE ONY

Order no.: 130-000-101
Lot no.: 5161207220

A

Miltenyl Blotec

rorresearch use only

rotecle:

Store at 2-8 °C,

Less cell loss than Fast Highly viable cell
density gradient (20-25 min) sample

Suitable for Single
Cell Analysis

Recovery Save time




Debris Removal kit & Red Blood Lysis Solution

« Overlay with 4 mL D-PBS
+ Centrifugation
10 min, 2000xg, 4 °C

~——— D-PBS

Debris Removal
Solution + cells

+« Remove D-PBS

+ Remove interphase

— D-PBES

[ 1

Interphase (cell debris)

Debris Remowval
Solution + cells

« Add D-PBS to a final volume
of 15 mL, invert gently
« Centrifugation
& 10 min, 1000xg, 4 °C

Developped for
efficient debris
removal

Example of debris removal after adult rat heart
dissociation using the Debris Removal Solution

After dissociation

1000 -
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£ 500
3 =
& 250 #,
D- . 3

0 250 500 750 1000

Forward scatter

Standardized
protocole

Reproducibility

Side scatter

After dissociation and debris remowval
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Miltenyi Biotec

After dissociation, debris removal,
and erythrocyte removal

1000

750 |

Side scatter

500
250

0+

0

250 500 750 1000

Forward scatter

Full acceleration &
Full brake

Save time




Cell Separation

Tools & Innovation

tSNE2

Single Cell

sSuspensions
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TIL subpopulations in 4T1 tumor — bulk tumor

T helper
cells

1ed

D4 T cells

183
] 131.96%4#

. le—
1&2__ COMe= 7

12.548%H

1e1
121 N
7 DM CD3e cells
49 48%-H

CDE T cells
16.45%-#

T T T T T T TT
101 1e1 1e2 1e3

Cytotoxic
T cells

J CD11b+high
4 27 ETLH

MK cells
274%-H

TT I T T TT I T T TT
I T T TT I T T TT I T T TT
10 1 Tet 1e2 1e3 leT 1e le3



TIL subpopulations in 4T1 tumor —enriched CD45+ cells

Tumor

T helper
cells
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Impact of cell separation on single cells analysis

TSNE of Melanoma samples

% CD3+ cells: 94% % CD3+ cells: 30% % CD3+ cells: 0.5%

unbound_m
40 -

20 1

tSNE_2
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20 - " #
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20 0 20 40 20 0 20 40 20 0 20 40
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MACS Cell Separation Reagents

Minimal labelling

Gentle for cells
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MACS Cell Separation Reagents

Minimal labelling Fast Enrichment

Save time for

Gentle for cells :
downstream analysis




MACS Cell Separation Reagents 1@

Miltenyi Biotec

Starting Materials

Single cell suspension Blood products

PBMC, dissociated tissues Whole blood, Buffy coat, Apheresis products

.
Vi €y °®
( 27 Y N
A °

MicroBeads & Isolation Kits StraightFrom Technology

Automation &

Minimal labelling Fast Enrichment Highthroughput

Save time for Reproducibility & time
downstream analysis saving

Gentle for cells
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MACS Cell Separation Reagents

Upscale your cell separation

Save time for

Gentle for cells : Reproducibility
downstream analysis




MACSQuant Tyto

Miltenyi Biotec

Microchip



MACSQuant Tyto

Miltenyi Biotec

Enables re-sorting of
functionnal cells

Low pressure No decompression

Full Cell Viability & Functionnality




Additionnal Technologies to

Improve your SCG Results

Tools & Innovations

Single Cell

sSuspensions
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CD25- Naive T o
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MACSQuant Analyzers : Absolute counting & co
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Viability Check by Flow Cytometry

Live cell Dead cell




Viability Check by Flow Cytometry

Live cell Dead cell

Practical

T + Xminutes

- A@

Live cell Live cell




New

Viobility™ Fixable dyes Amine groups binding

Cells stained with Viobility Dye




Miltenyi Biotec

Blue Laser
\/iobility"M 488/520 Fixable Dye
Equivalent 3
fluorochromes “

FITC  VioBright FTC| 100 | 130-109614| 60 €
S twto2| 240€ |

Violet Laser
Viobility™ 405/452 Fixable Dye

Capacity | Reference
fluorochromes pacity

Equivalent
fluorochromes

VioGreen / V500
BV510




Studies from Tumors

Tools & Innovations

Single Cell

sSuspensions

CD4+/CD25+ Reg T e

CD4+/CDASRO+ Memory . - gy CDB*
N e 'ie ey

otoxic T

tSNE2

CD4+/CD25+ R
CD4+/CD45 RA+.
CD25- Naive T .
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Cell preparation from tumor tissue - workflow

Dead cell
removal

Tissue

dissociation Filtration RBC lysis




Study design

Syngeneic Mouse Tumor Model

Tumor originated in an inbred strain

OCe@ O

Tumor cell line grown in vitro

Tumor cells implanted in mice of the same inbred strain

Miltenyi Biotec

Experimental setup

® ® P

Breast 4T1 Colon WT26 Melanoma B16 F10

dissociation and filtration
RBC lysis

dead cell removal

9 Tumors: 3tissues, 3 reps
47 sequencing libraries
84,042 single cells sequenced



Study goals

e Performance

 Reproducibility

« Tumor heterogenity

0.94

0.7

064

Fraction of Reads in Cells

0.54

Clean-Up Step

Miltenyi Biotec
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Increase in Cleanliness and Complexity GENOMICS®
Miltenyi Biotec
Cell Ranger™ Software Pipeline
Library Cleanliness Library Complexity
n=14 n=14 n=13 n=06 n=14 n=14 n=10 n=06
1 _
0.9 l I : 2000 1 - L] |
EE 081 ' 3 2500 1
g | g .
g 07 g |
o T 2000 '
> : |
£ 061 5
r = 1500
0.5
. . | _ 1000
Clean-Up Step Clean-Up Step
A = Post Filtration | B = Post RBC Lysis | C, (D) = Post Dead Cell 20,000 reads per cell (low seq. depth)

Removal(s)
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Substantial Increase in Cell Recovery GENOMICS®

Miltenyi Biotec

Cell Recovery - Colon Cell Recovery - Melanoma
5000 4 .
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o > . >
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Clean-Up Step

A = Post Filtration | B = Post RBC Lysis | C, (D) = Post Dead Cell Removal(s)



Reproducibility
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Breast tumors —reproducible results GENOMICS®

Miltenyi Biotec

Filtered Only Plus RBC and Dead Cell Removal
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Colon tumors —reproducible results

Plus RBC and Dead Cell Removal

Filtered Only

Categories

Loupe Cell Browser - cloupe (8)
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Melanoma — additional clean-ups increase the 1OX

reproducibiliy of results

GENOMICS®

Filtered Only

Loupe Cell Browser - Melanoma not clean

Categories m-

LibrarylD
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49478 (2381) [ ]

Plus RBC and Dead Cell Removal

Miltenyi Biotec

[ JoN ] Loupe Cell Browser - Mel Clean
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Tumor heterogenity
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Tumor heterogenity — analysis of cell types
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Tumor heterogenity — analysis of cell types GENOMICS®

A

Miltenyi Biotec

Immune Cells (CD45)
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Tumor heterogenity — analysis of cell types GENOMICS®

.I\/Ionocytes
Mature B Cells N

Dendritic cells

A

Miltenyi Biotec

T cells

Immature B Cells
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Tumor heterogenity — analysis of cell types GENOMICS®

Miltenyi Biotec

Breast Colon Melanoma

Filtered Only

quality

Plus RBC and
Dead Cell Removal




105
/\

Summary of the results GENOMICS®

A

Miltenyi Biotec

Performence Parameter Filtered Only \I/:\,Vllgtg ﬁggilélzn[r;e(a:lé:lean-ups:

Library Complexity Median genes per cell 2112 2967
Library Cleanliness Fraction of reads in cells 79% 9295
Cell Recovered Estimated number of cells

Melanoma & Colon (Target=5000) oed 2091
Cell Recovered Estimated number of cells

Reproducibility Loupe Cell Browser 213 3/3
Heterogeneity Loupe Cell Browser 3/3 3/3

« Samples yielded good performance before(!) and after additional clean-up steps
 Cell Recovery is significantly improved with additional clean-up steps

e Optimization may be required to maximize % of non-tumor cells



Tissue
Storage Cytometry

CD4+/CD25+ Reg T
CD4+/CD45RO+ Memory;l}

tSNE2

CD4+/CD25+ Re
CD4+/CD45 RA+/,
CD25- Naive T
CD8+/CD45 RA+ 3
MNaive Cytotoxic CD8+/CD45 RA+;
Naive Cytotoxic

tSNE1

Monocytes

Megakaryocytes
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