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Invivoscribe Products for SHM - RUO oK

\\< Gel & Capillary NEN

IGH Somatic Hypermutation Assay v2.0 LymphoTrack® IGHV Leader SHM
Gel Detection Assay - MiSeg®

)

I

IGH Somatic Hypermutation Assay v2.0 LymphoTrack ® IGH FR1
ABI Fluorescence Detection Assay — MiSeg®
LymphoTrack ® IGH FR1
Assay — S5/PGM™

LymphoTrack Assays are for researc e only. Not for use in diagnostic procedures.
i use, replication or dissemination is prohibited.

Confidential and Proprietary Information. Unauthoriz 5
These assays are Research use only. Not for use in diagnostic procedures.
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Invivoscribe Products for SHM - CE-IVD %

)

\\<

I

N[EN

LymphoTrack® Dx
IGHV Leader SHM Assay - MiSeg®

LymphoTrack® Dx
IGH FR1 Assay — MiSeg®

LymphoTrack® Dx
IGH FR1 Assay — S5/PGM™

LymphoTrack Dx Assays are in vitro di
Confidential and Proprietary Information
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Invivoscribe Products for SHM &

(& Gel & Capillary

Catalog #
RUO Products Kit MegaKit
(33 rxn) (330 rxn)

Gel Detection

IGH Somatic Hypermutation Assay v2.0 5-101-0030 5-101-0040

ABI Fluorescence Detection

IGH Somatic Hypermutation Assay v2.0 5-101-0031 5-101-0041

These products are research use only (RUO). Not for use in diagnostic procedures

L ] . L] .
g InVIVoscr’Ibel Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives u ith Precision Diagnostics



Invivoscribe RUO Products for SHM

&

{E NGS

#invivoscribe’

RUO Products

LymphoTrack® IGHV Leader
Somatic Hypermutation Assay

Kit A

8 indices (40 rxn)

MiSeq®

7-121-0059

Catalog #

Panel

24 indices (120 rxn)

7-121-0069

LymphoTrack® IGH FR1 Assay

7-121-0009

7-121-0039

{

Up to 48 indices
available

®

LymphoTrack® Software - MiSeq

LymphoTrack® IGHV Leader

7-500-0009

12 indices (60 rxn)

S5/PGM™

Somatic Hypermutation Assay X X
LymphoTrack® IGH FR1 Assay 7-121-0007 X
LymphoTrack® Software — $5/PGM™ 7-500-0007 X

LymphoTrack Assays are for research use only. Not for use in diagnostic procedures.

Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.



Invivoscribe CE-IVD Products for SHM

&

{E NGS

#invivoscribe’

CE-IVD Products

LymphoTrack® Dx IGHV Leader
Somatic Hypermutation Assay

Kit A

8 indices (40 rxn)

MiSeq®

9-121-0059

Catalog #

Panel

24 indices (120 rxn)

9-121-0069

LymphoTrack® Dx IGH FR1 Assay

9-121-0009

9-121-0039

LymphoTrack® Dx Software - MiSeg®

9-500-0009

12 indices (60 rxn)

S5/PGM™
LymphoTrack® Dx IGHV Leader X y
Somatic Hypermutation Assay
LymphoTrack® Dx IGH FR1 Assay 9-121-0007 X
LymphoTrack® Dx Software — enn
$5/PGM™ 9-500-0007 X

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.
Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.



LabPMM Clonality and SHM Testing ‘

Cornpanion Diagnostic Tests

H Infroduction 12

LeukoStrat® CDx FLT3 Mutation Aszo 14

CDx (CE-marked)

LeukoStrot® CDx FLT3 Mutation Assoy 16

CDx-Japan

LeukoStrat® COx FLT3 Mutation Azzay 18

Available services include:

Molecular Diagnostic Tests

Introduction 20

(: DA FL T3 NFPMT Mutation Analysis 22

Clonality NGS Tests

NGS Gene Panels re—— .
Introduction 24

IGH Clo

%]

H Sornotfic Hypermutation Aszay 28

Clonality testing (IGH, IGK, TRG & TRB)

% MRD assays

Custom assays o
Introduct

FLT3 [TD MRD Assay 38

NPMTMRD Assays 40

Clona.ht}Z
IGH MRD ( lity Assays 42
IGK MRD Clonality Assay 44
TREB MRD Clonali 46
TRG MRD Clor 48

Clone

Introduction 50
MynpaLet 52
PyHEME®2 56
MyMRD®2 54

. . .
g InVlvoscrI beYm Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diggnostics® ‘Tes’ring is CLIA validated; 2RUO Service



Quiz

Which options does Invivoscribe offer for SHM testing ?

* Assays kits compatible with Gel, Capillary or NGS methods
* Controls
* Service

* All of the above

L ] . L]
* InVIVOSCI'Ibe@ Confidential and Proprietary Information. Unauthorized use, replica
Improving Lives with Precision Diagnostics®

fion or
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Improving Lives with Precision Diagnostics®

Gel and Capillary assays for SHM analysis

IGH Somatic Hypermutation Assay v2.0 (RUO)



IGH Somatic Hypermutation Assay v2.0 of

Kit Contents

Reagent Components

Unit Kit MegaKit
Reagent Gel ABI Quantity # of Units # of Units
Detection Detection

Hypermutation Mix 1 v2.0 - Hypermutation Mix 1 v2.0
Unlabeled - 6-FAM 1500uL ] 10
Master Mixes H tation Mix 2 v2.0 H tation Mix 2 v2.0
ypermutation Mix 2 v2.0 - ypermutation Mix 2 v2.
Unlabeled _ 6-FAM 19004 ] 10
Template . . . .
g 2 Specimen Control Size Specimen Conftrol Size
Amplification Ladder - Unlabeled Ladder - 6-FAM 15004 ! 10
Control Master Mix
IVS-0013 CI I tfrol DNA 1 L 1
Positive Control S-0013 Clonal Contro O0u 5
DNA and RNA
an IVS-0013 Clonal Control RNA 100uL ] 5
Negative (Normal) )
Control DNA IVS-0000 Polyclonal Control DNA 100uL | 5
IGH JH Primer - Unlabeled 10pL | 5
Sequencing Primer
Primer — Hypermutation - Unlabeled 10uL | 5

D!!C ° * ¢ o These products are research use only (RUO). Not for use in diagnostic procedures.
InV|VO$C|'| e Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.



IGH Somatic Hypermutation Assay v2.0 ofc

Gel and ABI Fluorescence Detection

Gmml

57

Mix 1 Mix 2
+ Contains forward primers that target the Leader (L) region « Contains forward primers that target the Framework Region 1 (FR1)
«  Seqguence upstream of the IGHV gene + Allow an analysis of sequence between FR1 and the downstream

«  Allows a complete analysis of the IGHV gene joining (J) region of the IGHV gene

[ \' D J
€« > < > <> <>
FR1 CDR1 FR2 CDR2  FR3 CDR3 JH
| — 1 1 | | | ——
’,—) IGH SHM Assay v2.0 Mix 1 -
” IGH SHM Assay v2.0 Mix 2 -

# - Universal Sequencing Tag

q!o . . 'b ® These products are research use only (RUO). Not for use in diagnostic procedures.
InVIVoscrI e Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diagnostics®



IGH Somatic Hypermutation Assay v2.0 (

Mix 1 Clonality Assessment

Gel Detection ABI Fluorescence Detection
Hypermutation Mix 1 X 1003 VS-0013 cONA ' ) ' ) panel 1]
v2.0 1 461 bp

DNA Valid Size Range = _ 600 P - - - =
500-570 bp 500 il 100% VS-0013 DNA Fanel 2
¢DNA Valid Size Range = 536 bp
415-485bp i
B 400 -
Lane 1=100% IVS-0013 cDNA & = o ~ = B = ~ =
Lane 2 =100% IVS-0013 DNA -t S, e
Lane 3= 10% IVS-0013 DNA 300 . WERNEOILIAA i || T
Lane 4 =100% IVS-0000 DNA N
200 E Valid Size Range for DNA = 500-570 bp Panel 4
- i - it e i P - _I-'_!_.Ia.'l'"lr'.'-'u— ok
* Mix 1 generates large product sizes which o
have low resolution when run on a gel * Theresolutionis enhanced by the
_ _ fluorescence label and peak detection
 For higherresolution, decrease voltage software

and run for a longer duration

° ° ¢ © These products are research use only (RUO). Not for use in diagnostic procedures.
g In Voscrl e Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.



IGH Somatic Hypermutation Assay v2.0 (

Mix 2 Clonality Assessment

Gel Detection ABI| Fluorescence Detection
Hypermutation Mix 2 -] 100% IVS-0013 cDMA ' ' ' Panel 1 |
VZ.O - l 358 bp
Lane 1=100% IVS-0013 cDNA e _ - _ - - 2
Lane 2 =100% IVS-0013 DNA b 100% IVS-0013 DNA anel 2

Lane 3= 10% IVS-0013 DNA
Lane 4 =100% IVS-0000 DNA

Lol
S
La
LA
[#2]
>

._’
Valid Size Range =
310-380 bp e

109 IVS-0013 DNA Panel 3

MIEEAAERRAnn

Valid Size Range for DNA = 310-380 bp Panel 4

*  Mix 2 generates smaller product sizes and

has higher resolution, as compared fo mix 1 - The resolution is enhanced by the
- Mutation coverage by this primer set may fluorescence label and peak detection
be decreased relative to Mix 1 as products software

do not include the complete FR1 sequence

G!!C ° * ¢ o These products are research use only (RUO). Not for use in diagnostic procedures.
InV|VOSC|'| e Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.




 IGH Somatic Hypermutation Assay v2.0 oK

Sequencing of PCR product

Cloning into a vector

Gel Extraction /

+  Only use with unlabeled amplicons
Works best with weak clonal bands or if
there is more than one clonal band

g

«  Works best with weak clonal bands or if
there is more than one clonal band

*invivoscribe’

T

Sanger Sequencing

Direct Sanger Sequencing

Works best with little to no background
amplification and only one clonal
product

Risk of Sequencing Failures / Presence
of multiple PCR products

These products are research use only (RUO). Not for use in diagnostic procedures.
Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.



IGH Somatic Hypermutation Assay v2.0 &

Data bank selection & Data analysis

Data Bank Selection Sequence Data Analysis Hypermutation Reporting

@

v

‘ ‘ EE—
Find and align the germline V region sequence  Determine the number of mismatched o N (mismatched bases)
that best corresponds to the sample sequence. bases and the total number of bases that % divergence = total N bases

are being compared.
% homology = 100% — % divergence

IMGT - The International ImMunoGeneTics information system Clonal Control: Sequence data obtained from the positive IVS-0013 Clonal
* Analysis tools : IMGT/V-QUEST and IMGT/Junction Analysis Control DNA or RNA should correspond to an unmutated, in-frame VH1-46 to
JH4 rearrangement.
V BASE - The MRC Centre for Protein Engineering’s Database of human
antfibody genes SHM status*:
* Analysis tools : DNAPLOT + % divergence = 2% : Presence of IGH SHM

+ % divergence <2% : Absence of IGH SHM
NCBI - National Center for Biotechnology Information

* Analysis tool : IgBLAST (Basic Local Alignment Search Tool)

q!o invivoscribe@ *Gupta et. al “Evaluation of Somatic Hypermutation Status in Chronic Lymphocytic Confidentiol and PThe?eTproc‘jdeS Or? reseUO’Cthse. Or(‘jly (RUO). ‘.Nojft.for Used‘.” dbg”‘?.mc.p’ocﬁ%“{eé‘
: . M I Leukemia (CLL) in the Era of Next Generation Sequencing” Front Cell Dev Biol. 2020; 8: 357. ehntecinlel enel el el insmeliel Cnelburieiciel T4, ipliceliel el Clciliuetieln B el et



Traditional Method for IGHV Analysis ok

Sanger Sequencing is standard, BUT it has caveats

* May not differentiate different clonal populations in a sample
* Lower sensitivity

* Failure rate is 2-18%

120 130
GAT AAATCTGGTCTTATTTCC

Krober A, et al. Blood 2002; 100: 1410-1416.
Austen B, et al. Blood 2005; 106: 3175-3182.
Burger JA, et al. Lancet Oncol 2014; 15:1090-1099

L ] . L]
* InVIVoscrlbew Confidential and Proprietary Informat ion. Unauthori ized use , replication or d issemination is prohibited.
Improving Lives with Precision Diggnostics®
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Improving Lives with Precision Diagnostics®

NGS Assays for SHM Analysis



LymphoTrack® SHM Assays

Widely Available Sequencing Plaiforms

NGS Assays for SHM Analysis:

LymphoTrack® IGHV Leader SHM Assay - MiSeq®
LymphoTrack® IGH FR1 Assay — MiSeg®

LymphoTrack® IGH FR1 Assay — S5/PGM™

Same kits as for Clonality Assessment!

. L] [ ]
°8° INVIVOSCrI bew Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diagnostics® LymphoTrack Assays are for research use only. Noft for use in diagnostic procedures.



LymphoTrack® Dx SHM Assays

Widely Available Sequencing Plaiforms

NGS Assays for SHM Analysis:

LymphoTrack® Dx IGHV Leader SHM Assay - MiSeg®
LymphoTrack® Dx IGH FR1 Assay — MiSeg®

LymphoTrack® Dx IGH FR1 Assay — S5/PGM™

Same kits as for Clonality Assessment!

#invivo

.
Cl'lbe@ Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Precision Diagnostics* LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.



Same Assays and Workflow for Clonality & SHM Eleast

RUN PCR with
a LymphoTrack PURIFY
Assly amplicons

GO

01 04

Unparalleled
workflow simplicity v

LymphoTrack Assays put Ig/TCR
next-generation sequencing at your fingertips.

ANALYZE

PREPARE
DNA
samples

QUANTIFY
& prepare
library

05 SEQUENCE

on
lon S5/PGM™
or MiSeg®

PROCESS data
with included
bioinformatics

#invivoscribe’

Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.



- Comprehensive Menu

Available
Sequencing
Platforms
lon PGM™
Menu B-Cell B-Cell B-Cell
IGHV (Leader) SHM Analysis
IGH FR1 IGH FR1 IGH FR1 )
IGH FR2 IGH FR2 IGH FR2
IGH FR3 IGH FR3 IGH FR3
IGK IGK IGK
T-Cell T-Cell T-Cell
TRG TRG TRG
TRB
Kit size(s) 8-index or 24-index kits | 12 barcodes 12 barcodes
Validated V2 (2 x 150 bp) lon 520™ lon 316™ v2 BC
Sequencing Kits V2 (2 x 250 bp) lon 530™ lon 318™ v2 BC
V3 (2 x 300 bp)

L ] L] L]
g InVIVOSC rl beE Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diagnostics® LymphoTrack Assays are for research use only. Noft for use in diagnostic procedures.



- Comprehensive Menu

Available
Sequencing
Platforms
lon PGM™
Menu B-Cell B-Cell B-Cell
IGHV (Leader) SHM Analysis
IGH FR1 IGH FR1 IGH FR1 )
IGH FR2 IGH FR2 IGH FR2
IGH FR3 IGH FR3 IGH FR3
IGK IGK IGK
T-Cell T-Cell T-Cell
TRG TRG TRG
TRB
Kit size(s) 8-index or 24-index kits | 12 barcodes 12 barcodes
Validated V2 (2 x 150 bp) lon 520™ lon 316™ v2 BC
Sequencing Kits V2 (2 x 250 bp) lon 530™ lon 318™ v2 BC
V3 (2 x 300 bp)

L ] . L]
g InVIVoscrlbew Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diagnostics* LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.



LymphoTrack® SHM Assays

Kit Contents

Reagent Components
Kit A Panel
Reagent IGHV Leader ) . .
Hypermutation Somatic e S?S]GAEF;OY # of Units | # of Units
Assay - MiSeg® 9
IGH Leader MiSeq IGH FR1 MiSeq 8 04
08 indices 08 indices
Master Mixes 250pl
IGH Leader MiSeq IGH FR1 MiSeq 8 04
16 additional indices 16 addifional indices
Control DNA
IGH POS (+) 450l : 3
Negative Control )
DNA NGS NEG (-)
S5/PGM™
. IGH FR1 S5/PGM
Master Mixes 12 indices 250pl 12 X
Positive
Control DNA IGH POS (+)
N tive Control 4ou! 2 X
egative Contro )
DNA NGS NEG (-)
* inViVOSCI"ibel Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

LymphoTrack Assays are for research use only. Not for use in diagnostic procedures.



Lym p h OTrq C k® DX S H M ASSCIYS Lympholrack Dx

Kit Contents

Reagent Components
Unit Kit A Panel
Reagent IGHV Leader ) . . .
Hypermutation Somatic IGHS?S]GAEF;OY Quantity | # of Units | # of Units
Assay - MiSeg® 9
IGH Leader MiSeq IGH FR1 MiSeq 8 04
08 indices 08 indices
Master Mixes 250pl
IGH Leader MiSeq IGH FR1 MiSeq 8 04
16 additional indices 16 addifional indices
Control DNA
IGH POS (+) 450l : 3
Negative Control )
DNA NGS NEG (-)
S5/PGM™
. IGH FR1 S5/PGM
Master Mixes 12 indices 250pl 12 X
Positive
Control DNA IGH POS (+)
N e Conrol 450l 2 X
egative Contro )
DNA NGS NEG (-)
* inViV()scr'ibel Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.



LymphoTrack® SHM Assays

Two primary options:

Schematic of the IGH Gene Locus :

>
VH-FRI1 VH-FR2 VH-FR3 JH primers
Vi family primers

MiSeg® ) Opﬂons: lon Torrent™ — 1| OpTion:

« IGHV Leader Somatic Hypermutation * IGH FR1 Assay
Assay > Primers target the IGH FR1

> Primers target the IGHV Leader
segquence

* IGH FR1 Assay
> Primers target the IGH FR1

. . .
g InVlVOSC rl beE Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diggnostics®

LymphoTrack Assays are for research use only. Noft for use in diagnostic procedures.



LymphoTrack® Dx SHM Assays

Two primary options:

Schematic of the IGH Gene Locus :

>
VH-FRI VH-FR2 VH-FR3 JH primers
Vi family primers

MiSeg® ) Opﬂons: lon Torrent™ — 1| OpTion:

« IGHV Leader Somatic Hypermutation * IGH FRT Assay
Assay > Primers target the IGH FR1

> Primers target the IGHV Leader
sequence

* IGH FR1 Assay
> Primers target the IGH FR1

L ] . L]
* InVIVOSC rl bew Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diggnostics® )

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America



SHM LymphoTrack® Data 2yt

LymphoTrack® IGH FR1 and IGHV Leader Somatic Hypermutation Assays

Sample Name

Total reads = 32,458

Easy identfification of specific types of gene rearrangements such as IGHV3-21.

% Total Cumulative oo In-frame

reads % S rho(l?\)’-gene (Y/N)

V-coverage

TTICTCGTGGTG 29603 IGHV4-59_08 IGH)4_02 9.93
2 CTICGCECCICET 463 205 IGHV5-51_01 IGH)4_02 0.07 9.99 0.00 Y Y 99.66
3 GGTTTTCCTTG 484 201 IGHV3-7_01 IGH)4_02 0.07 10.06 777 Y 2 4 100.00
4 CTIECGEECTEET 463 185 IGHV5-51_01 IGH|5_02 0.06 1012 6.08 Y ¢ 99.32
5 CTEGCCCTEET 469 170 IGHV5-51_01 IGH)4_02 0.06 10.18 0.00 Y X 99.32
6 CTCGECETEET 466 160 IGHV5-51_01 IGH|4_02 0.05 10.23 0.00 Y k § 99.66
7 CTGCTGCTGAC 460 159 IGHV2-5_10 IGH)5_02 0.05 10.29 8.08 Y X 97.64
8 GGTTTTCCTTG 493 156 IGHV3-48_02 IGH|6_02 0.05 10.34 3.72 Y Y 98.99
9 CTEGEECTEET 334 153 IGHV5-51_02 IGHJ2_01 0.05 10.39 3.72 Y N 27.70
10 CTEGCCCTECT 334 152 IGHV5-51_02 IGHJ2_01 0.05 10.44 3.38 Y N 26.01
°B° inViVOSCI'ibe Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

LymphoTrack Assays are for research use only. Not for use in diagnostic procedures.




SHM LymphoTrack® Dx Data

LymphoTrack® Dx IGH FR1 and IGHV Leader Somatic Hypermutation Assays

Sample Name

Total reads = 32,458

Easy identfification of specific types of gene rearrangements such as IGHV3-21.

% Total Cumulative ’\j]ur:?;; ?.:-'_ r:lr-lee In-frame
reads % P ) 9 (Y/N)

V-coverage

TTICTCGTGGTG 29603 IGHV4-59_08 IGH)4_02 9.93 Y X
2 CTICGCECCICET 463 205 IGHV5-51_01 IGH)4_02 0.07 9.99 0.00 Y Y 99.66
3 GGTTTTCCTTG 484 201 IGHV3-7_01 IGH)4_02 0.07 10.06 777 Y 2 4 100.00
4 CTIECGEECTEET 463 185 IGHV5-51_01 IGH|5_02 0.06 1012 6.08 Y ¢ 99.32
5 CTEGCCCTEET 469 170 IGHV5-51_01 IGH)4_02 0.06 10.18 0.00 Y X 99.32
6 CTCGECETEET 466 160 IGHV5-51_01 IGH|4_02 0.05 10.23 0.00 Y k § 99.66
7 CTGCTGCTGAC 460 159 IGHV2-5_10 IGH)5_02 0.05 10.29 8.08 Y X 97.64
8 GGTTTTCCTTG 493 156 IGHV3-48_02 IGH|6_02 0.05 10.34 3.72 Y Y 98.99
9 CTEGEECTEET 334 153 IGHV5-51_02 IGHJ2_01 0.05 10.39 3.72 Y N 27.70
10 CTEGCCCTECT 334 152 IGHV5-51_02 IGHJ2_01 0.05 10.44 3.38 Y N 26.01
°B° inViVOSCI'ibe Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.




Interpreting SHM - Step 1

J
1/2 - Determine Clonality

/ The % reads for a J

The top merged suspected clonal merged id
- L sequence is > 2X the L Evidence
YES ] sequence has = 2.5% YES »> % veiaHle for e 3rd pricist YES > of Clonality
of the total reads. frequent merged

sequence,’

Total Read Coun

o . No
Rank Sequence Length E:;%? V-gene J-gene ':"e:fggl Cur;u%atw
IGHJ4_02
2 192 IGHV2- IGHJ4_02 |0.04 10.62
70_10
3 - p| 466 175 ISGE'}Q_ IGHJ5_01 §0.04 10.66 = 10k reads
_ | 1
4 457 162 IGHV2- IGHJE_02 |0.03 10.69
- 5_05 The % reads for a
= The top merged suspected clonal merged .
5 474 154 IGHV2- IGHJ4_02 |0.03 10.72 sequence is > 2X the Evidence
- 5 05 B —VYES»| sequencehas25%  E—YES - o reads for the 3rdmost |— YES > 8] Clonality
= of the total reads. frequent merged
6 454 150 %GI%I'Z— IGHJ5_02 |0.03 10.76 sequence.!
- I I
No No No

Y

Not Evaluable

. L] [ ]
°8° INVIVOSCrI bew Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
tics® LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.

es with Precision Diagniosti




Interpreting SHM - Step 2

2/2 - Determine SHM Status

Length Merge

Rank Sequence et V-gene J-gene

IGHJ4 02

% total
reads

Cumulativ
e%

Mutation
rate to

partial V-

gene (%)

No Stop
In-frame
(YIN) codon

V-
(\”N} coverage

CDR3 Seq

GCGAGACGGAG

IGHJM4 02

not found

IGHJ5_01

GCACACAGACC

IGHJE_02

GCACACAGATA

IGHJM4 02

GCACACAGATA

IGHJ5_02 |0.03

% invivoscribe’

Improvi

es with Precision Diagnostics®

10.76

11.78

98.99

GCATATGGTGT.

Suggested SHM Interpretation Criteria

There isa merged
saguence showing No
evidence of clonality

Yes /

it Mutation rate to
"No stop codon” No —» el :
skt ::_a both "y* partial V-gene = 2%
Yes
v .
Yes

Inconclusive
(Unproductive/Mutated)

No —»

Lympholrack Dx

Inconclusive

ino clonal sequence}

Inconclusive

(Unproductve/Unmutated)

Mutation rate to
partial V-gene = 2%

Yes /

Presence of SHM

(Productive/Mutated)

Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.



Data Interpretation - IGHV and FR1

LymphoTrack Dx

Assays

1/2 - Determine Clonality

LymphoTrack Report for assay LEADER

Sample name: Leader_positive_523 L001_001_combined

1.

Ensure Total Read Count
is >20000 (or 10000)

Total Read Count: 474947

\

IndexQ30: 87.88

Check Q30 Score

Top ranked sequence
should account for at
least 2.5% (or 5%) of total
reads

Top ranked sequence
should be >2x the 3@
ranked sequence

/ Caution: Do not edit fields and save.
Top 10 Merged Read Summary

N Merge % total Cumuiativ ratety Inframe NOStop

Quence  Length .., V-gene  Jgene 4 e%  partialV- (Y/N) "[?..‘}ﬂ]"

gene (%)

1 1TCeTeGTGGRTG 455 50248 |IGHVA-  |IGHU4 02 |10.58  |10.58 1126 |Y Y 9863  |GCGAGACGGA G
2 CTGCTACTGAC 319 192 l?%a}gz IGHJ4 02 |0.04 10.62 432 n/a N 35.55 not found
3 CTECTGCTGAC 46‘5 175 %GIS_}"Z— IGHJS 01 (0.04 10.66 6.62 Y Y 100.00 GCACACAGACC
4 CTGCTGCTGAC 45? 162 !jglagz IGHJE_02 |0.03 10.69 2.99 Y ¥ 99.67 GCACACAGATA
5  CTGCTGCTGAC 4?4 154 !jrglagz- IGHJ4_02 |0.03  [10.72 3.99 Y Y 9967  |GCACACAGATA
B CTGCTGCTGAC 454 150 %anfz- IGHJ5 02 |0.03 10.76 11.78 Y Y 98.99 GCATATGGTGT,
7 CTGCTGCTGAC 469 139 !jrgla}vz- IGHJ4_02 |0.03  [10.78 1.32 Y Y 9768  |GCACTCGCGA
8 | eTcaccoTeoT 466 139 |IGHVS- |IGHJ4 02 003 1081 7.09 Y Y 9932 | GCGAGATACTA
9 CTGCTACTGAC 490 137 %_%Hi]\."’él— IGHJ3 02 (0.03 10.84 0.66 Y Y 99.34 GCACGGATTCC
10 |cTECTGCTGAC 4?8 135 EGESQ- IGHJE 02 |0.03 10.87 3.70 Y ¥ 98.99 GCATACACTTG

#invivoscribe’
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Data Interpretation - IGHV SHM

LymphoTrack Report for assay LEADER

Total Read Count: 474947

IndexQ30: 87.88

Caution: Do not edit fields and save.

Sample name: Leader_positive_523 1001 _001_combined

Top 10 Merged Read Summary

Mutation

2/2 - Determine SHM Status

S.

If sample is clonal, check
whether clone is
productive (Y+Y =
Productive)

Rank Sequence

Length

Merge
count

V-gene

J-gene

% total
reads

Cumulativ rate to

e% partial V-

gene (%)

In-frame

(YIN)

No Stop
codon

(Y/N)

V-
coverag

CDR3 Seq

IGHJ4_02 |10.58 10.58 11.26 Y Y 98.63 GCCAGACGGA

2 192 IGHV2- IGHJ4_02 |0.04 10.62 432 e 35.55 not found
70 10 P—

3 175 ISGI[-Jl:I'."E- IGHJS_01 |0.04 10.66 6.62 Y Y mWW
4 CTGCTGCTGACC 162 ISKEISE.’Z- IGHJE_02 |0.03 10.69 299 Y Y 99.67 GCACACAGATA
5 CTGCTGCTGACCA 474 154 ISKEISEE— IGHJ4_02 |0.03 10.72 3.99 Y Y 99.67 GCACACAGATA
6 CTeCTEOTeACCA 494 150 IﬁGIilaf'Z- IGHJS_02 |0.03 10.76 11.78 Y Y 98.99 GCATATCGTCT.
7 CTGCTGCTGACCH 469 139 ISKEIS;.’E— IGHJ4_02 |0.03 10.78 1.32 Y Y 97.68 GCACTCGCGA
8 cTogeccTeoTog 466 139 I5?HE'.’15- IGHJ4_02 |0.03 10.81 7.09 Y Y 99.32 GCGAGATACTA
9 CTGCTACTGACTG 490 137 I?%H;."UE- IGHJ3_02 |0.03 10.84 0.66 Y Y 99.34 GCACGGATTCC
10 cTGCTGCTGACCH 478 135 IﬁGaa.’Z- IGHJE_02 |0.03 10.87 3.70 Y Y 98.99 GCATACACTTG

#invivoscribe’

|ldentify whether mutation
rate is >2%

Note: This analysis is also
possible with IGH FR1

Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.
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- Case Study - Oxford Univ. Hospitals

Leukemia (2016), 1-9
© 2016 Macmillan Publishers Limited, part of Springer Nature. All rights reserved 0887-6924/16

www.nature.com/leu

ORIGINAL ARTICLE
Targeted deep sequencing reveals clinically relevant subclonal
IgHV rearrangements in chronic lymphocytic leukemia

B Stamatopoulos'>*?, A Timbs"”, D Bruce', T Smith*, R Clifford"* P Robbe'3, A Burns'?, DV Vavoulis®, L Lopez®, P Antoniou?,
J Mason', H Dreau' and A Schuh™®

The immunoglobulin heavy-chain variable region gene (IgHV) mutational status is considered the gold standard of prognostication
in chronic lymphocytic leukemia (CLL) and is currently determined by Sanger sequencing that allows the analysis of the major
clone. Using next-generation sequencing (NGS), we sequenced the IgHV gene from two independent cohorts: (A) 270 consecutive
patient samples obtained at diagnosis and (B) 227 patients from the UK ARCTIC-AdMIRe dinical trials. Using complementary DNA
from purified CD19+CD5+ cells, we demonstrate the presence of multiple rearrangements in independent experiments and
showed that 24.4% of CLL patients express multiple productive clonally unrelated IgHV rearrangements. On the basis of IgHV-NG5S
subclonal profiles, we defined five different categories: patients with (a) multiple hypermutated (M) clones, (b) 1 M clone, (c) a mix
of M-unmutated (UM) clones, (d) 1 UM clone and (e) multiple UM clones. In population A, IgHV-NGS dassification stratified patients
into five different subgroups with median treatment-free survival (TFS) of = 280(a), 131(b), 94(c), 29(d), 15(e) months (P < 0.0001)
and a median OS of =>397(a), 292(b), 196(c), 137(d) and 100(e) months (P < 0.0001). In population B, the poor prognosis of multiple
UM patients was confirmed with a median TFS of 2 months (P=0.0038). In conclusion, IgHV-NGS highlighted one quarter of CLL
patients with multiple productive IgHV subclones and improves disease stratification and raises important questions concerning
the pre-leukemic cellular origin of CLL.

Leukemia advance online publication, 9 December 2016; doi:10.1038/leu.2016.307

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals

clinically relevant subclonal IgHV rearrangements in chronic lymphocytic

leukemia. Leukemia 31, 837-845 (2017). https://doi.org/10.1038/1eu.2016.307
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Sample Types - 2 Independent Cohorts

Cohort 1 (n=270)

« Consecutive subject samples
obtained during baseline testing

» Peripheral blood, CD19+ cells were

. SReI\ll,eA\C;i’?rloc’red & cDNA were tested Lym p hOTrac k®Dx

IGHV Leader Somatic Hypermutation Assay

Cohort 2 (n=227)

« Subjects from the UK ARCTIC-AdMIRe
clinical trials

» Peripheral blood, no selection
« gDNA tested

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals
clinically relevant subclonal IgHV rearrangements in chronic lymphocytic
leukemia. Leukemia 31, 837-845 (2017). https://doi.org/10.1038/leu.2016.307

. . . . None of the claims in the publications have been validated by Invivoscr ibe or reviewed by a regulatory authority.
g InVIVoscrlbe Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diagnostics
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In 24.4% of CLL samples tested multiple
productive subclones are identified

* 2 studies for a total of 497 samples

Five categories

Multiple mutated clones
One mutated clone
Mix of mutated and unmutated clones

W=

One unmutated clone, but the presence of
a VH3-21 clone

5. Multiple unmutated clones

In this study the prognostic value of productive vs.
unproductive rearrangements was the same

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals
clinically relevant subclonal IgHV rearrangements in chronic lymphocytic
leukemia. Leukemia 31, 837-845 (2017). https://doi.org/10.1038/leu.2016.307

“invivoscribe

Population A TFS 0s

only productive rearrangements are considered

b
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== multipeM -~ 1M = mixM-UM —=1UM + VH3-21 = multiple UM
only prod: n= 27 116 31 88 8
prod+unprod.: n= 41 101 33 77 18

None of the claims in the publications have been validated by Invivoscribe or reviewed by a regulatory authority.
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NGS vs. Sanger Sequencing

Sequence and mutation rate for most abundant clone compared

* |IGHV mutation status concordance = 99.6% (235/236)

> Discordance in biclonal sample, small unmutated clone identified by Sanger

* Same sequence identified in 97.9% of samples (231/236)

> 5 cases the discordance was 1 bp and in 4 of these cases NGS sequence was closest to

germline suggesting sequencing error with Sanger

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals
clinically relevant subclonal IgHV rearrangements in chronic lymphocytic
leukemia. Leukemia 31, 837-845 (2017). https://doi.org/10.1038/leu.2016.307

!l . . .b . None of the claims in the publications have been validated by Invivoscribe or reviewed by a regulatory authority
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Conclusions

* |gHV mutational status by NGS refines IgHV Sanger Sequencing
classification and can be used to define five different prognostic
subgroups in an unselected population

* NGS-IgHV classification was able 1o precisely classify subjects with
mulfiple IgHV rearrangements for which Sanger Sequencing was
iInconclusive and improved prognostication for 92 out of 270 cases

Stamatopoulos, B., Timbs, A., Bruce, D. et al. Targeted deep sequencing reveals
clinically relevant subclonal IgHV rearrangements in chronic lymphocytic
leukemia. Leukemia 31, 837-845 (2017). https://doi.org/10.1038/leu.2016.307

!l . . .b . None of the claims in the publications have been validated by Invivoscribe or rev iewed by a regulatory authority.
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Promotional Tools - Flyers

LymphoTrack® Flyers (RUO) — MiSeq® and lon S5/PGM™

Bt : [ LymphoTrack 5
Portfolio for the MiSeq Portfolio for the lon S5"/PGM™

LymphoTrack Assays

ck Assays

Key Benefits

@ One-step PCR for amplicon and
library generation

Identify, track, and assess mutation
status of B- and T-cell gene
rearrangements

Sequence amplicons from any
LymphaTrack kit together

Included bicinformatics software for
easy analysis and inferprefafion

Same reagents for clonality, somatic
hypermutation, and minimal residual
disease (MRD) testing

o invivoscribe

ww

o
rue de o Tromanfane W, m
France

% invivoscribe’

2.00m

L ] L] L]
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Promotional Tools - Flyers

LymphoTrack® Flyers (CE-IVD) - MiSeg® and lon S5/PGM™

lon S5™/PGM™

4 LymphoTrack‘!?wa 2 LymphoTrack'Eﬂ:g

CE-IVD Portfolio for the MiSeq’ CE-IVD Portfolio for the lon S5 /PGM"™

LymphoTrack Dx Assays
Key Benefits

@ One-step PCR for amplicon and
library generation

@ Identify, track, and assess mutation
status of B- and T-cell gene
rearrangements

LymphoTrack Dx Assays

° Sequence amplicons from any
LymphoTrack Dx kit fogether

Included bicinformatics software for
easy analysis and interpretation

ing information

o invivoscribe:

W

o invivoscribe:

L ] . L]
®
g InV|voscr|be Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
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Promotional Tools - Postcards

Services Postcards

IGHV SHM TESTING IS
RECOMMENDED AS A STANDARD
FOR ALL NEWLY DIAGNOSED

CLL CASES'

Take Advantage of our Special Services Offer fo
have your CLL Samples Analyzed by NGS e invivoscribe:

itarmotioociaciiie o A EXPERIENCE
THE BENEFIT OF
SEEING THE
COMPLETE PICTURE

Take Advantage of our Special Services Offer for
SHM & Clonality Assessment by NGS

s Qe FisH festing be parjarmad i ol CL poliants of Contact us at internationalsales@invivoscribe.com to learn more

diagnosis? A systematic review and meto-analysis Blood 2016 127(14): 1752-60
sing of LobPMM GmbH in Morinsnied, Germnany only

This offer Is for testing at LobPMM GenbH in Marfinsned, Garmany ondy

L ] . L]
’& Inv V sc be Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
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Take Home Message oK I

* Invivoscribe offers solutions for SHM assessment for both Leader and FR1 assays
* The same NGS kits and software used for clonality can be used for SHM assessment

* NGS assays are easy, less time consuming and more sensitive than the traditional
Sanger sequencing method

L ] . L]
g InVIV()scr’Ibel Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives ith Precision Diagnostics



Q U iZ LymphoTrgsgaIyg“

The IGH SHM Pos (+) Control DNA is included in all of the NGS kits that
can be used to determine SHM status.

* True

* False
What are the advantages of testing SHM on NGS platforms compared
to testing with the gel method?

* Same kits than for clonality

* Easier, less time consuming, less labor intensive

* More sensitive

* All of the above

. L] [ ]
g InVlVOSC rl beE Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.
Improving Lives with Precision Diggnostics®

LymphoTrack Assays are for research use only. Noft for use in diagnostic procedures.



Q U iZ LymphoTr§SgaIy<S“

Somatic Hypermutation status needs to be assessed before
determining Clonality.
° True

* False

The LymphoTrack® (Dx) software automatically calculates the SHM
status by comparing the identified sequence with a germline
sequence.

* True

* False

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.
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Quiz

Which assay(s) are available for the PGM and S5 platforms ?

* LymphoTrack (Dx) IGH FR1 Assay
* LymphoTrack (Dx) IGHV Leader Assay

* All of the above

Which products would you promote to a customer interested in
assessing SHM status using FR1 primers on the MiSeq ?

*  LymphoTrack (Dx) IGH FR1 Assay - MiSeq
* Lymphotrack (Dx) Software — MiSeq

* |GH SHM Pos (+) Control DNA

*  Specimen Control Size Ladder

* All of the above

LymphoTrack Dx Assays are in vitro diagnostic products. Available outside of North America.
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