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Clonality Test &2|

= 2 Ct 2| I L diCk =% | Oz Ol = /\‘|
Vi segments Dy segments Jii segments  Cyy segments CHE A M2t ef, g2 += 22 &S Antigen receptor #7412 A

=
. QAR 2B (Somaticgenerearrangement)= A A EICH B-2l 2=
BEEEE B0 B—0 0g8-Ge |

| __ 1498 AAMAH(14932.4) 2o HA=22E2 24 (Immunoglobulin
DJ rearrangement > Heavy Chain, IgH) S&ZI0I[A 2| FHAF 2HBHEO| LO{LID], 46-52
Il nﬂaﬁ ubyae |~ Z209] Variable (VH) gene segments@t 27 Z29| Diversity (DH)
"o, gene segments, 6 72| Joining (JH) gene segments Z0{| A AHEHE]

V-D] rearrangement N . I Segment%{ho. 22 VH-DH-JHR} Z0] HZE DRot HIAES
' JorCh IgH dA RAAF 40l= 1250 KbpE HO{ A |2 2HHHE O]

2
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Ae|HN MEHEZ] 52 Segment?t IntronO] AH|AHE D, ZEHO|
i 2hg =l DNA 7152 1 Kbp 2Lt 22 =0 A4 FHAF ZHEE SHAIS
N|Dyd|N o
Aaot 2T = CF2 AM Q| ‘Germline antigen receptor S&X
‘ L l :DR! ml:nu!m‘ CDR3 |m’ " T HE AN J P F
PCR primers T - o &tols| EEl= IS E Antigen receptor RHUALE 2 &=
[22!1]. IgH gene rearrangement 2A & [ Z10|C},

lgH SAZF LS| 2 VH gene segment £2&= & 2 2%l 3749 Framework Region(FR)2F 810|271 22 2702 Complementarity-
Determining Region(CDR)Z /-8 %0 QUCt CDR32 VH-DH-JH 28 22/0f A5, Z{BIE 14 2 Non-template sequence’t
VH-DH AFO|2F DH-JH ALO[0f] =AM #0| B|Z0| =0IX|A| Tt Non-template sequence= FA[2[ A0 LT AE 24, 5T
el Zo[et FVIME2 M2 ChE Refle] X472 a9 4+ glet] thddel Z20] &0

Qote JHEHQl YLTTF QAR Eb 0t QA MER B UB BYS AR A L D5t ZA5t é@ EEREIS
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off ZOF N ES2 StLt 0|42 £0]2{21 Clonal antigen receptor gene rearrangements =55t

rearrangements BAotE A Y2 KRS AT RESIL.

IgH Clonal Rearrangement ZA} - LymphoTrack

LymphoTrack H&2 Antigen receptor SA2tQ| 2 BZ&! Framework Region(FR)Of| 42X o2 AEist= o 42| ZL2t0|Ho|
OIct PCR &£ ¥ o = 2t0|Ee{2|E A|AfotCt. Forward primer= VH gene segment W 37§2| Framework(FR1, FR2 or FR3) &
StLteE Z85tal, Reverse primeres JH gene segment L FRAO| 285t Zet00f= EF < (VH and JH)0l Z2&6t= &7 (ML
Qo= 5%-overhangez HAE £t HIIMYES 20 QT A=R20|Lt NGS &AH|(i.e. MiSegDx) =0 Q1 Adapter2t
Index?t STt Adapter 22|12 G7IME2 LF0|Lt NGS | oM S2HAH WY F7IMESEA THAOHICE L20[017t

E
Zgfote A8 AlSstH, Index 212 G7IMEE2 dA A8 V|22 AFSEICH 082 LymphoTrack Alge ZEgE Zeto|0E
ArESH T BF B9 PCR THAIZ= LR 0|LE NGS B0 §Af 7ts8h SEfe] SE4=(2H0|E212])S HIRSHA g KU
7| IdentiClone ZAtE1te| X}0|F
LymphoTrack A|Z2| £A[ O|dE i % HZALC] IdentiClone Al&2 Clonality test 2422 9|2 A|O 2 ARSI %'QiQD{
ZITHAALC S HAAO|A = PC =9| 4 Z0|E ABI Genetic Analyzer(-3130, -3500, -3730) &H|Z 1~3 bp afdE=
EMEH= Genescan ZAHE %%%6} QIC HAR19| IgH Clonal gene rearrangement?} 22 &l GE= ZIgH 201 21T 11 21T A=
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onal Progression _
9 .29%8 * % &Fot= Clonal gene rearrangement 2 240f|
ofo+0+0
°xg3s 7 oM w2t 1~2702) 251 DNA Z0|7H L MHA

[23 2] Fx =250 SHHEI CDR3 Y22| Polymorphism2t Genescan ZA} Z3} 21

A= Genescan AAHHE A &+ ZTH|
ZAfot= 22 DNAS 2@9 PCR &&3H|
2SI S M LS %HIE%EW

IGH Sensntnnty Study
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SiEet: THE Ho4 2l X150] M/t
Ol = Genescan &AFZ2t0{| A Monoclonal
10| Polyclonal backgroundOf| 7242 A
S 2H=E|2] o= 4 Ut

wl ) IdentiClone @4 TH=2 Genescan ZAFZH0] A
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158V 1 -26_0:

2 CTTCTGGAGGCAL 259 131 IGV1-69_13 G602 0.02 d . | Z TO 59 |_ | | o
3 GLCTCTGGATIC 203 78 G333 01 IGMM_0Z 001 —

GCCTCTGGATICA 117 57 IGMV3-13_04 1GnI3_02 0.01 | entlc One -HEE =2 O O C Ona |ty teSt |
s GECTCTGGATICA 47 53 G35 01 1GmI4_02 001
& GCCGGACTCTGT 121 50 1GHV3-9_02 none. 0.01

GCCTCTGGATIC as7 % GHVI-72 01 IGHI6 03 001 =
8 GCCTCTGGATICA 375 45 1GHV3-9_01 1GHI4_02 0.01 a I 7 FE — / = 6|— E E O Ke) I‘E :]_E|3 (=]
9 GCCTCTGGATTES 296 43 GMV3-303 01 1GHI6_03 0.01 [ = ! ! . ad. T
10 GCCTCTGAATTCA 150 43 IGHVI-11 05 IGHI_02 001
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CHOrO 2 LymphoTrack Al&S 24& 4= QUCt.
LymphoTrack &2 IdentiClonel 5Yst Z20|0 MEZ PCR && & 2t0|=22{2] A2} 2tE 2 Ealf MUYV EEA (NGS)
HH[O] H=AP = HAC2, 78 DNA 7I1H E2 F7IME 432 U5t st 402t FVIME7e] 188 d4dte YHHe=
AI#EICE T2 Qlaf Polyclonal backgroundoil 7t24 2= 24|17t %“cﬂil | OFOW o ZFMIZLO| HS0| S22 HAH O ME A 4
(@]

Ao, ULEE= NGS B4 26 i det ‘Depth of coverage’™”
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Lymphotrack HAS| &£

1. Minimal Residual Disease

MRD 24 S 25t 214 == 0.01~0.001%0|3H, NGSZ =&t Ultra deep sequenicngl 2 =2< 4~ QL= 420|Ct LymphoTrack
A ZAL At=0] O5tH AHHREAES SHUREEZ HAZH S Z SiMstE HH-H 22 Limit of Detection(LOD)7t 0.0001% (10°)
A 2EE AUt (FeA4, R2=0.9977)

3
g
i

Total reads

Dilution Total read count per run
2 c I iaqi H logical (1VS-0013 into IVS 0000) Ta - “"::,,,. “,",'::"
§ omplete remission ematological relapse Unditedcione72% | 1 | 2 | 3 | 4 1 2 3 4 el ronds
& 107 ;’mp:’;‘l“ ) 1% (1/100) 5152 | 5898 | 5073 | 5299 | 496,330 | 565.180 | 731,526 | 694614 21422 |2.489.650| 0.86044
'E gy 0.1% (1/1000) 381 | 447 | 502 | 425 | 296,417 | 470,979 | 690,803 [800424| 1.755 |2.356.623] 0.07441
8 402 0.01% (110,000) 64 | 27 | 34 | 6o | 637,782 422.769 | 760,124 |767451| 191 |2.608.126] 0.00732
‘; " 0.001% (1/100,000) 17 4 13 2| 431,755 | 356,569 | 797,245 [891913 36 ,477,482| 0.00145
@ MRD persistence 0.0001% (11,000000) | 0 | 3 | 1 | 1 |425060] 367,118 | 626,526 |837627] &  |2476,333] 0.00020
B 102
E Lower limit . 1% 0.1% 0.01% 0.001%  0.0001%
T 10+ of quantification 9
g_ (MRD assay) 4k
£ 3 " R?=0.9977
o 10 Sensitivity limit F3 s
(MRD assay) =

t a2
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MRD-based MRD-based “
remission it post remission monitoring 45

[1214] Minimal Residual Disease2| P1Zt=(2H)2} LymphoTrack 2144(LOD) 7} ZIK(R) 1!
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2. Somatic Hypermutation

Chronic Lymphocytic Leukemia (CLL)2F Small Lymphocytic Lymphoma (SLL) SHzfe| o &2t IgH K2 VH £2/0f ghiist=
Hypermutation dE£2] HaH0] HFHE QUCH Somatic Hypermutation(SHM) Q| R2|0|5t £~&2 Germline VH S22 E7|MHE
CHH| 2% O|Afe] 0|7} ZAlist= ZRES 2|0|SICH £3] B cell-CLLOIA UA A EEA0| 2HE| LIEILID], SHME 2= 3iat= 22

0|22 QI BtRH0| 22 A|0f= L& o 22 2l 0] 2}t

SHME| ~&2 d&ol Sdot7| o= IS E IgH RHAE 7Hstt S F7IMS 243 st OF SHCt. LymphoTracke &
ATELI0 B1t Z V-Coverage(%) 025 =5 A HZ 2=/t JAgke] JatetAE ol o= QUCE

LymphoTrack &= 20|= SHM d222 JHerEl Kit7F 2510, Lead-primer@} JH-primerES Z2}0|0 422 A%t PCR &
A2 28E VH-JH-DH QY2 A2l {2 Chetstal QUCH SHR| B A=A A2 S 7|t&9§, IgH FR12E J =
= A2 SF0| AVt 7ksotht. (aus)
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CDR1 CDR2 CDR3
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Lead-primer FR-primers

FR1 Leader
% total | Mutation % total | Mutation
Length |Raw count V-gene J-gene e rate (%) Length |Raw count V-gene J-gene s rate (%)
297 123101 IGHV4-59 01 | IGHJ2 01 60.54 4.82 479 86115 IGHV4-59_01 | IGH]I2_01 2431 4.1

[A25] IgH FR1-primer2} Lead-primer somatic hypermutation €z| < Bl

LymphoTrack ZA} ALS Bt

S\ 40IE 7|22 unique read T2 HA|SHE B 1~2702] MismatchE st DNA 7H5fe 2 B S merge group
YA o2 AT 4= UCE “V-gene” B2t “J-gene” B2 Sl ABIS & HEHE Gene segment SFE &I 4= A2H, “Mutation rate
to partial V-gene(%)” g2 Somatic hypermutation =& (> 2.0%)2t CHE[510] Tt= 7HsSSHCE “In-frame™= Bl S 2Hd & Indel 274
7+S-40f| Tt Frameshift 7FSA 1 SNVOI| Q3 Stop codon© 2 OFO| LAt £2220| BHO| 7 HAISH 7bS M & SIS 4~ QICH (a6, 2]
= 71E2 A9 = G7IMS 715 =7 58F2H O] 40] EHE2 71 = Of0F 5, M2 7| MY S 2fA|5h= BIE0] 2.5% O] &2] 7150] 1~27H¢e!
A0 A 2 A4S S 79| BIE0] 481 R BIE £2(C] VIHC| B|& CfB| SH 0]+40]0{0F otz 4= sA|0| SS0H0{0F ST} (a6, 9]
Total count 480,438
Merge count V-gene J-gene q:‘g:::' Cumiathre ":al:tiﬁa‘:':lt;le?t:
-] a -] (%) B
1 GCCTCCGGATTCY 266 176876 IGHV3-74_02 IGHl4_02 36.82 36.82 11.11 P Y 100.00
2 GCCTCTGGATTCA 266 124972 IGHV3-23_04 IGHl4_02 26.01 62.83 1.76 X Y 99.12
3 GCCTCTGGATTCA 266 15372 IGHV3-23_04 IGHl4_02 3.20 66.03 3.96 X Y 99.12
4 GCCTCTGGATTCA 266 5827 IGHV3-23_04 IGHl4_02 1.21 67.24 1.76 Y Y 99.12
5 GCCTCTGGATTCA 278 2364 IGHV3-23_04 IGHl4_02 0.49 67.73 6.61 Y Y 99.12
6 GTTTTGGATATAAC 301 1342 IGHV5-51_01 IGH16_02 0.28 68.01 9.29 Y Y 100.00
7 GTTCTGGATATAA 301 883 IGHV5-51_01 IGH)6_02 0.18 68.20 8.85 iy Y 100.00
B8 GCCTCTGGATTCA 266 856 IGHV3-23_04 IGHl4_02 0.18 68.37 2.20 Y Y 99.12
9 GCCTCTGGATTCA 266 737 IGHV3-23_04 IGH14_02 0.15 68.53 3.52 i Y 99.12
10 GCCTCTGGATTTA 290 642 IGHV3-21_02 IGH16_02 0.13 6B.66 4.41 b 4 Y 100.00

One or two reads > 2.5% and > 5X the %

. . Evidence of clonality
reads for the 4™ most frequent unique g

detected
sequence

Top read is > 2.5%, but the top read is < 5X
Total reads for sample is | the % reads for the 4™ most frequent unique
>50,000 sequence.

No evidence of clonality
detected

No evidence of clonality
Three or more reads > 2.5% ‘
detected? » [A2!6] LymphoTrack Merge

] . S 2| 7
A <o, No evidence of clonality 24 FMES} SHM 24U
All reads < 2.5% (Red Parenthese)(2l)2+ %Al

detected o= 7|Z(of2) B
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MRD &4 AT EQ0{= ZITH A|0| LM SH IgH clonal gene rearrangement® &01=l &7 MY S 0| 25101, 2 ZALO| M &01 &
A7IME VIS Oi2ote 2 BAM Y11e|SS Soff #Eots U S MIZS| Bl&S 2ABICH MRDZH=QIE 4|2 24 20| M=
=4 2| F7IME ThB| Exact match@t 1 Mismatch, 2 Mismatch®| £H2 2 ZAfist= FIIAME 42t BlRE TS0 g0e 4 8l
Ct. BHHOf MRDZF &A% %‘%% {9 4 2utof M= 0.1~0.0001% HE HRAOIAM MRDZF 2Aot2| okg Vs & Llzl7te=z
H =2
g

SH= 95% 412|722 J|Z0R BEO| H2F 4 Tt (227]

e ) (lE o e et equere2 ) ok
[4 LymphoTrack [2 LymphoTrack’
MRD Software MRD Software
MRD Project: MRD test MRD Project: MRD test

e : Sequence Not Detected checked 2 Replicates
Segaence Desécted 3 1a 2 fout of.2 “eplicates % Confidence searched sequence was not detected with respect to al Replicates.

Confidence at 1e-3: 100.0% Confidence at le-5 98.4%
Sequence Input Sequence name: Sequence 1 Confidence at 1e-d: 100.0% Confidence at 1e-6: 25.01%
CATCTGGATACACCTTCACCAGCTACTATATGCACTGGGTGCGACAGGCCCCTGGACAAGGGLT T Sequence Input Sequence Name:  Sequence 2

AATCAACCCTAGTGGTGGTAGCACAAGCTACGCACAGAAGTTCCAGGGCAGAGTCACCATGACCAGGGACACGTCCAC
CATCTGOATACACCTTCACCAGCTACTATATGCACTGGGTGCGACAGGCCCCTGRACAAGGGCTTGAGTGGATGGGAAT
AT T ACA T GA G TS A GCCTGAGATC TGACGACACGC UG TOTAT TAC TG TGLTAGAGATC TCACAGST AATCAACCCTAGTGGTEGTAGCACAAGCTCGCACAGAAGTTCCAGGGCAGAGTCACCATGACCAGGGACACGTCCACG

TGTATTAGTACCAGCTGCTATCCTCCGAACTACTTTGACTACTGGGGCCAGEGAACCCT AGCACATCTACATGGAGCTGAGCAGCCTGAGATCTAGGACACGGCCGTGTATTACTGTGCTAGAGATC TCACAGGTIGT
ATTAGTACCAGCTGCTATCCTCCGAACTACTTTGACTACTGGGGCCAGGGAACCCT

Result below match the Replicate with the highest cumulative read frequncy.

Amountof DNA: 2000 ng  Number of Reads in Replicate: 1068950 | Result below match the Replicate with the highest cumulative read M
Read Count  Cumulative Count Selected Replicate Cumulative Read Frequency I Amountof DNA: 2000 ng  Number of Reads in Replicate: 1068950
Exact Match 158118 158118 1486-1 Read Count Cumulative Count  Selected Replicate Cumulative Read Frequency
1Mismatch 42525 200643 188E-1 EactMatch o 0 000
2Mismatch 8409 209052 106E-1 LMismach 0 ° 000

2Mismatch 2 1B7E-6
MRD Analysis of:  1v$-0013- 10-4-1 $7.1001_001_combined.fastq_unique._reads.tsv

This software is for Research Use Only. Not for use in diagnestic procedures.

MRD Analysis of:  [vS-0013-10-4-3_57_L001_001_combined.fastq_unique_reads.tsv
This software is for Research Use Only. Not for use in diagnostic procedures.

|

[2217] LymphoTrack MRD 24 Az E2||0] A2}, Detected(Z}), Not detected () @

[(HnEd]

[1] P.W.Raess and A. Bagg. The Role of Molecular Pathology in the Diagnosis of Cutaneous Lymphomas. Pathology Research International doi:10.1155/2012/913523)
[2] ECHRBIOIRHCPE IS

[3] Maria Arcila. NGS-Based Clonality Testing Assessing Clonality Status, Somatic Hypermutation and Monitoring Minimum Residual Disease (MRD). AMP WEBINAR 2017.)
[

4] Chatree Chai-Adisaksopha and Jennifer R. Brown. FCR achieves long-term durable remissions in patients with IGHV-mutated CLL. Blood 2017 130:2278-2282.)
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ed LD AHEO| O|M|ITHEESR =X F flot
—L = o -d

HAZZSTIEIE 42| 08

YBA (PFSZOIth MEHRYR TR/

100 - 140
A B Re=0002 © °* % c R2=0.712 .
K X -
2 3 -
5 ¢ 5
X S o
3 % 3
i | w m
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 380 100
IGH clonal burden IGH clonal burden IGH clonal burden

[ 1]IGH clinal burden} 2 2AHIZ H|E L SR} dEate dad =4

OlM[er=d g (Minimal Residual Disease, MRD)2 ZHE 49| 0|5 O < A=== MBS
(Immunoglobulin generearrangement)& 0| &ot MRD 22| ZAl= 0f2] 2 Bl YUZT A0 ARZE 4= U0 2 AAMTHETIM S

H (Next-Generation Sequencing, NGS)2 2% 8202 0|2 B4 4 U ZIACH 1 V120 AFgED
FAEZZAHOILE HZPCRYO BIot HAMEZF BES Vot | a0l JY AMEOME &2 0188 = Tt MEd28H
OISO M= NGSE 0|26t BAMIZE S22 18 (Precursor B-acute Lymphoblastic Leukemia, B-ALL)OI|A] MRD
44 8= ol 1Holior 2 H== 42t 2 A5IACEN A4t= 47F2| B-ALL SHA0|M 2 74712] =4
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