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Detection of Immunoglobulin Heavy Chain Gene Clonality by Next-
Generation Sequencing for Minimal Residual Disease Monitoring in B-
Lymphoblastic Leukemia

Sacam Shin MD.'2" I Slkbwang, M.5.3 ieun Kim MD Kyung:Ales MD. ' Seung-Tae Lee MD.Mand R

Jono Rak Chi, MD™ - Clinica Ghimica Acta
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Considerations for monitoring minimal residual disease using I
immunoglobulin clonality in patients with precursor B-cell lymphoblastic 5=
leukemia

Irene Jo*', Nack-Gyun Chung™', Seok Lee”, Ahlm Kwon®, Jiyeon Kim®, Hayoung Choi®,
Woorl Jang™, Seongkoo Kim”, Jue Wook Lee”, Jue-Ho Yoon”, Bin Cho”, Kyungja Han”,
Yonggoo Kim™", Myungshin Kim**
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Baseline Test Follow Up Test
& Clonct ieam @® Lymphocyte
Ircreased
- @® Clonal Celis
@  Other Cells
@ LK
10 clona smoch
P O3 LymphoQuant Intemal
LymphoTrack { :-;‘;'::; \ Control enables
with LQIC wers ) conversion of
8%t v clonol read frequency
e into cell equivalents
| chordl Cof
L

Sample 2 Mismatch Cumulative Read Frequency
TQICZ M ok Coaalation foad Frowusicy x  cells = Estimated Clonotype Cell Equivalents

Baseline test Follow-up test
Lymphocytes | Clonal Cells | LQIC |Lymphocytes | Clonal Cells| LOIC A
Expected [Spke-in 100 0| - 5 1| - [90% Drop in Clonal cell
lobserved |Clonal rate(s) . 100%| - - 200%| - (% Clonal resds incroased (False)
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Calculated vs. Expected Cell Equiv. for Contrived Samples (10-2 to 10-5)
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105 |

B-lymphoblastic Leukemia CHaf MRD =X EAH= LymphoTrack Low Positive Controls2t LymphoQuant
20| X3t £|of UAELICH
=X ZAE 2I5H Low Positive Control 2 MRD

o
]
= 2lE sk AsLch

Internal Controls= St At26H=
=AM = MRD B2 &

$Z0| EF%|= MRD NGS
ME0|| LymphoQuant Control & 2ul ) Z21610] A2

Setup: Negative Control Low Positive MRD Sample with  No Template
Component 4-092-0018 Control LymphoQuant Control
Control
Master Mix 45.0uL 45.0 uL 45.0uL 45.0uL
Taq DNA poly- 0.2uL 0.2uL 0.2uL 0.2uL
merase
Template 10.0uL 8.0uL 8.0uL 10.0uL
nphoQuant .
In rnal Control - 2.0uL 2.0uL -
Total 55.2uL 55.2uL 55.2uL 55.2uL

He2|EE LymphoQuant
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Clinica Chimica Acta

Volume 488, January 2019, Pages 81-89

Considerations for monitoring minimal residual
disease using immunoglobulin clonality in
patients with precursor B-cell lymphoblastic
leukemia

Irene Jo * L, Nack-Gyun Chung % 1, Seok Lee 4, Ahlm Kwon €, Jiyeon Kim &, Hayoung Choi €, Woori Jang €,
Seongkoo Kim ©, Jae Wook Lee °, Jae-Ho Yoon 9, Bin Cho ®, Kyungja Han 2, Yonggoo Kim * €2 &, Myungshin Kim *
C’D_‘ =1

https://doi.org/10.1016/j.cca.2018.10.037
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52 2WLE
A2, YIE gol
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rathology

ABSTRACTONLY | VO SUPPLEMENT 1, 5108, FEBRUARY 01, 2020

Measurable Residual Disease (MRD) detection by Next Generation

Sequencing (NGS) in Acute Lymphoblastic LEUKAEMIA (ALL)

Wendi Lin Rishu Agarwal Suzanne Svobodova Chun Yew Fong

DOI: hitps://doi.org/10.1016/j.pathol.2020.01.369

DOLl: https://doi.org/10.1016/j.pathol.2020.01.369
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NGS MRD B Z3}(Standardization) Bt

LymphoQuant Internal Control 22 S%t 22 &3t AL
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2 UE ZIC = AMESHE YHE A ELICL
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Fractical [aboratory Wedicine 22 {2020) conTa

Contents lists available ar ScienceDirect

Practical Laboratory Medicine

ELSEV'I ER journal homepage: www.elsevier com/locate/plabm

Validation and interpretation of IGH and TCR clonality testing by | ®)
Ion Torrent S5 NGS for diagnosis and disease monitoring in B and %55
T cell cancers

Lindsay Lay “, Brooke Stroup”, Jacqueline E. Payton ™

* Barnes-Jewish Hospital, St Louis, MO, USA
‘WWWW“MM St Louis, MO, USA

https://doi.org/10.1016/j.plabm.2020.e00191
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84.5% (28/33) 58.3% (14/24)
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P790 MRD_IGH & IGK T X} XHE B HA [F2 | MBHAL]

P788 Screen_TRB & TRG RXXt RHIFHAL [F2| M B HAL]
Y P791 MRD_TRB & TRG REX} M B A [F2 | B HA

7

GClLabs ZHH|O|X[0j| A = 2}210] F}5&tL |t
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o YT FA4 T () eixt L

o IGH STXIAHENE HAL [H2|MBHAL]

e IGH/IGK SFX} XHEH G ZAF [H2 | MY HAH CHEd 25 ()2t
® TH|Z 84| HIEHTAIE =84 o YU Z4E 2et (ela)etxt
L0t ST XHHHBHA [H2|MBHAN
\ #
YnIFAYSY HC AL 2
BY [Uxte] Ho|MHDt HI, oflF TEHS I8 HO| ol DMTHER S AES 2fsiMEs
ZIctEAl oM R A 53 52 O gL
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=2 U=t P ELLC

A2IMEENSH
AMZ(H =) NGS

SHEHHIEIO 2 LymphoTrack

HEst AL
NIZ #0| Y 54 2%
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LymphoTrack SF X[xHHH Y H AL

5% gux 2ol
(F2IME 2L HIE)

@ anazayz0 om0l Hlo|oOl A ABA

Lymphotrack 2 T4 IgH Gene recombinant DNA £ ¥2| MY £AStLICL IgH gene & BE AM|Z0j| Xt
recombinant DNA(RHEZEl DNA)= B 0|2 Z3HE|0f Q10] AT F A FQF0| Hi0| 20 E HEtpiL|Ct.

IgH Gene VMZ
gDNA D "e M| Sequencing
IgH Gene ;
1-10 recombinant

DNA

& =cuzuszvrRo BNl S8
NGS System £ AF2510{ 7|Z HALS R HHSEK| 23T 10° LA =S X|FEL|CE

Flow Cytometry @

Lymphotrack
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& 120/ B 2121 30| H12 Reporting

REE HBE= XN AZE

o2 Clonality ¥2|ME21t Clonality £ 2! G2 IME22

¢ =0fl 2ol = AFLICH A0 B=2| 7|20| BRHX| piaLct

j  Software Reporting GiA|

255 GES

IGHV1-46_03 GHl4_02 4.00 4.00
255~ 673 IGHV1-46 03 IGHI4 02 0.52 4.52
255 B ~4 __ IGHV1-46.03 IGH4 02 0.32 = 4,84
288 27 <603 | IGHs (2 025 5.10
A2 130 IGHIS 02 010 5.20
255 106 d S 02 _0.08 5.28
146 90 1GHI6 | .0.07 5.35
272 | 82 1 11 01 IGHI4 02 . 5.41
278 80 IGHV3-11_ 05 _IGH16 02 _0.06 5.48
284 80 IGHV3-30_18 1GH)E_02 0.06

TACAC CTTCACCAGCTACTATATG CACTG GGTGLGACAGG CCCCTGGACAAGGG CTTGAGT GG AT GGG AAT AATC AACCCTAG TG GTGGT AGC ACAAGCTACGT
(Lle o . CAGGGCAGAGTCACCATGACCAGGGACACGTCCACGAGCAL AGTCTACATGG AGC TG AGCAG CLTGAGATCTGAGGACACGGCCGTGTATTACTGTGLTAGA

GATCTCACAGGTTGTATTAGT ACCAG CTGCTATCCTCC GAACTACT TTGACTACTG GGG CCAGGGAALCLT

V - J Sequence Frequencies : Top 200 Sequences
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[N~ Mo a = a = (2 [ [ - o - L]
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A R P R L PR T R e
§’=:§§’>=s§ ;>,§’>:>§ =>§$’>==;3§:n;u§3§;n;u
> >
V - 1 Usage
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NGS Ig Gene Clonality Analysis

Lympho Track

Eolioh BLIE{ZIE NGS?} O *2I4stL|Ct




#210] 27| #2TAS44FY TIE, BLIEIY, MRD #LymphoTrack

S MBI
MRD &= M Qo NGS &AM

iz MMEERH TITH B LIE{RI0| AR &= H A= Fragment Analysis 2f
MFC(Multicolor Flow Cytometry) 5 2(X| HAIZ ¥E3t E[0f
UsLICE 2Lt NGS BAMH Al Internal ControlE AFRSHH MRD
HAIELE 4380t M= kel 5= Q| £[0] = 2FX| HAFE NGS
SHLIZ AlREt 4 Q| EIUBLICE

O|tH2{E{ollA{= MM BHXto] & DL|E{2I0]| 7= gold standard
HAPHTE NGS ZAPHES H|mst TIIRFR S 212E1H| AJH6H S2IL|Ch

MMEX} LA NGS A= ZITE Al Fragment Analysis 2F H|=s
Hn, HUEY AAMoME |elodk =2 X
SIASLICE 2 MRD 573 Z1t0|M MFCRt R0t 2|
A0, PFS 212t A Sd EXpr Fdetxtol Blsh F2[0[sHA|
SLIC.

09
o T
m|o

rot

[T

2

HT
2 32 U ox

my

RE B 2ot 2 YR FAPLL MY siTio] G ZAH

i k=

W= B S| ASLICE

ZAFRILICE.
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7|& MM 2tx} Ci4 HAL gold standard

2t
Fragment > ) ) MFC

Analysis Multicolor Flow
Cytometry

MM ZHXICHe NGS HANE & 7HX| HAS otLte| 3 E2R 2 S&E = USLICH

the Journal of
Nolecular
Diagnostics

jmdjourmnal.org

Ig Gene Clonality Analysis Using Next- ) Ghock orupdates
Generation Sequencing for Improved Minimal

Residual Disease Detection with Significant Prognostic
Value in Multiple Myeloma Patients

Jihye Ha,” Hyeonah Lee,' Saeam Shin,' Hyunsoo Cho," Haerim Chung, Ji Eun Jang,” Seo-Jeong Kim, June-Won Cheong,
Seung-Tae Lee,’ Jin Seok Kim, and Jong Rak Choi-

From the Department of Laboratory Medicine, ® Hanvang University College of Medicine, Seoul; and the Graduate School of Medical Science,” Brain Kovea
21 PLUS Project, and the Pepartments of Laboratory Medicing' and Internal Medicine,' Yonsei University College of Medicine, Seaul, Republic of Korea




I 3127 ZITHE MMEIXL o
IGH, IGK A}

HAFEH 371x|

Clonality Testing Using Clonality Testing _
1 ‘Fragment Analysis 2 Using NGS 3 MFC

| Overall Clonal characterization

FcE AN iy 2458 ZLUER iy AN HE8

NGS 96.7% 70.3%
Fragment
analysis 95.4% 44.7%
S X O
Rold P=0.772 P value : <0.001
Diagnostic samples
B I
Result
B e
Monitoring samples = :,:’m
I regamne
B L
0% 25% 50% 75% 100%
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SBLIEZ C4 HA|S| positive rate of clonality
and plasma cell percentage

A 1- em————m—— e me e 8

: —* Fragment
/ -~ NGS

= = eommsess e = LR

i i
00 25

Clonality positivity

5.0 T.IE 1DI.D
Plasma cell (%)

SECEUESNEEEE N clonality & HEE

S SRR RN clonality B EQ1E|X| S

&

B 100

g

o 15

8

® Method

g 50 . Fragment

B s

|

5

(5]

o

) ] . i 1 L} U '
o 2 4 & 8 10 25 50

Plasma cell (%)

Plasma cell H|E0| 2 A

Clonality positive rate?} fragment methodof| H|s}j
NGS YHo| o =5

Tumor Load 7}

R =0.88,P<0.001

10t
g”a NGS’M
E 107 ¥ _.:::: Fc K
= Assays

10!

o oj 2 HEYS B
= - Tun':sm by MFlg - ( R=0 .88)




I I=II|$I~I }‘ =2 (PFS) jljl'(A NGS analysis, B : Fragment analysis)

I—
PFS= NGS ZHA Z3} MRD ¥4 2txtof| H|slf 34 2tXi2t 2O| 4|
o 242 (P=0.03) PFS* : progression-free survival
A 10 : MRD
~+ Positive
~~ Negative
> 0.75
|
E. 0.504
m
2
@ Number at risk
0.254
P=0.08 o Positive{ 68 60 3 18 7
14
= jegative] 12 1 8 4 2
0.00
0 i 3 3 3 0 T _ 2 E 4
Time (years) Time (years)
B 1.00 MRD
|—| ~~ NGS- Fragment:
== INGS- Fragment+
== NGS5+ Fragment-
075 == NGS+ Fragment+
£
g. 0.50
£
@ Number at risk
0.25
P=0.44 NGS- Fragment-{ 3 2 2 -4 1
E NGS. Fragmeni+{ 4 4 3 2 1
Z NGS+ Fragmani-{ 10 9 <] 5 2
0.00 MNGS+ Fragmeni+ 4 23 20 14 9 4
0 1 2 3
Time (years) g ! Time ?ynars) ' 4

12 ujolQuiciz} P MBSWA| S0 YAR 29 LR 2.3-5:6F 111 contact@dowbiomedica.co.kr
- .
+\ Dow BIOMEDICA i lel 02-2201-3602 Fax 02-2201-2166 . www.dowbiomedica.co.kr
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NGS Gene Rearrangement Clonality Test

LymphoTrack

20234 18 12 22 MEI0E Y

E'l'-l-l_

o2 7|z | B FA RS, LSS et O (RASX|E 1Al H 2020-177=)



#L10|20|& #ETRF 4| TE TTH BLIEIZ, MRD #LymphoTrack

20231 18 1272 MEF0 HEH

Mo HEgs

HAHEX|HE TA| §|2022-2725

(2023-01-01 A8, Ltz

SII2E  ERNME =9 SO0 Bt JoPH Fs EQUREE

C5843 LI5S83CHE)E HIQXA QAAZA-AIIMYEN-123] 04~ 229,521 292756  80/100
BT REXAHHE HA (TS

C5844 LIS83CHE)E HISMA QMUAZAFADINLEA-123] 04~ 344,281 439134  80/100

BT [EREHEHE ZA (270 FHXL S Al

JIE A FARYES SERAAMS(PCR) SEAUES |02 ZOI0|ETY|HS(PAGE) £ ABI
Genetic Analyzer2 T 20|&4(fragment analysis) 22 T 2244 SZLUE0| {7 U HIES &Sk
L30f 20| YLirt

A7 HARE2 AIIMBEME Sl FZTE 50| TR} <Y ZahE 285101, HIME HIBE T
SE242 WS, Y Yoz MPE HoIMEe HIga Y22 DMTHEZEHMRD)E e +
o]

USLICL F2IME 2 B2 71F [A ZAIYE ] =2 HR=et AEHE NS, M % Xz

| LHAEE] ZAF AT A B = AL

p] ESR e ] R 2023 yugoz wg
= digoEn g eeEEe0%

20231 1€ 1YREE HIS0 ARZS0IM MES0= HE e

22|27 |& IG/TCR RTX MEiE HA [F2IMBEAN" (RA] H|2020-177=2)= EEF 50|H IG/TCR
QX MuiY ZapE CHUFEM(monoclonality) HE SXHO=Z ARESID, FAMEQ TAMHCZ
XIMICHREZ |M L2 A(NGS), B8 U TS YASIISLIC

AEZ "HE QT MEIE FAL (EHS/SA)" (TA] M2022-2722)= 42| Llel&2|se] 830
o= FIIE 218510, 2023 1¥ 1452 51 WIIFT| L 80% 2URTHEE H B0 sliig #7[ZER
ALY "0} oFsELCL

sligtsts Alo]@7|&at M#20i= InvivoScribe LymphoTrack IGH FR1/FR2/FR3, IGK, TRB, TRG
Alefel HARE HAISP| 2t FXo = FEZ|Cn, 2023 18 1Y 7|HCR H|IZ0 ZARIF0IAM
MHZ0{ 2 TSSI0| HAISHMOF ES e ERIL|Ch
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PBHEX|E DA| X[2022-2723 [2022-12-06 I4X]

M1 H25 M2F H2E | HALR [AMRR TR EXFFTHAN L-583 HIRTE RTXIZACE F2|MBEM 123

Ol &2t Chat 2ol st

SaHs [c s= Ha
2w wa| ZALR
[ARRIQAX} BXIQTEZAN
H| QXA SXXIZHAL Genetic Tests for Somatic Variants
C5838 Ct. ¥I7|MEEH Sequencing
(6) 128] OJAt
LI-583 5843 = BElmjcTalx1o| SXX} AHIY ol 2|6l 2,611.42
170 QEIX} CH HALZ A8t A0l 2,661.42
Coeas B APYSID, 270 QEXF SA| ZAS Ajstst

20f= 3,992,138 2 AN, "HEZ X8 Y
AA| S0 25t 0|F, HH20] 2 RAF0E
EHEolr},

(HEEN HEat ZTioHK] Ha, 20 AF 2IE (]

BAEX|E DA| H2022-273% [2022-12-06 247]

MAEE0 APE % 2Al S0l 2ot 71E, LRI

FAEE0 X7 & Al SOl et 2| E, RS Ci32} 20[ JHgeict

[EE 2] 1. MBS0 7} 9| BIRTY FUXHALBIIMBEA-122] O -2 23 REX XE{E HAVELS CiS2t 20|

i
m
: =5 " 2ol | oo | Bt ;W ESES
= ERUD B3 = of H| D
&5 @7 =T =Re szg| 182 5 j’ |
=
QXY QXX | M2% | Wa| | Li583Ct | blRE4 80% | 2023 | 54 2023
AN B4 ANE| OF |SERBA-YIIZEA 01 01
128] 0|4-7= -123]0|4-21Z 7 R} 01 -01
FXE XHENG A XHEH A

DM X A AA| S0 28t 0 |F 0| Al MEZ0] 37t
: 2023 ALE] 544 2H I} TIgH




3z
Chey 243

E)sl Ilﬂ- (Olﬂ)_ﬂ-xr ol

5 (eIt ch

HE=0 %25

uo|=dlg, MEF0] Mg 25 je

IGH STA} AHH{ 2 HA

IGH/IGK &

XL AHENE A TMIZE 58X HIEH TAIZ =84 20t

CHREES CREEER S AU 227N AAN
Uz o Wk oy
A8SY  gmsyduetEy (&s) (&8)
DZIE TR gl
YZ F4 W
Agrpy  (eRtucey a4 o UZT Falg T et
(eIt
g%  Lymphoma, ALL, CLL, MM =8) Lymphoma, ALL, CLL
ZAUPALBLIANON  F%, 6 U B4 2O 7%, 9o % 4004 DNAR
DNAZ 388 S IGH QM  DNAE 3832 IGH RMA} 288 % TRB QTR U TRG
aumy  EREDNEAE % IGK R3% 9/ KT 22U WINAM2
BASOIHUSRY  WlZAME 54| 24 BIS EE 54l 2480
FEZUEAR9UNEE  TUSEYEZUEYRRY SR 5RHE0 2 Y
ol HigE goltt Hig S goiet

MEZOIM, YT FAY W B
of M2

Yo7 QEA MHHS 2IMY

AR EAol0] T 28

FZZ0| 98 U HIZS HoIsE

WHOR 20| D53t YZF(Lymphoma), 24 YT WHH(ALL), THY YT wE(CLL),
CiY B45(MM) 5 2T FAM TS0} Chh B4 (04)8Hxj0] Cist M¥i(screen test)2 AL20]

2bsELCh

DL|E2 2802 ALL MR

IS MY Al =X HM S

g BHEE =%

D ZAL,
s

) Al baseline ZAIHIIZ &OIEl Clol 22N ZBAS

o] FrIMES 8¢

SLER0|2Z, BEA| H35H= baseline ZHAIZ P EXHSH= HAIRE AAR += JUSLICH
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Q&A

H(ALL)2| MRD ZAL0f| CHSt Bl= QI J|&=2 Q/LIR?
USLICE "HES QX MHEIE HAF = “NGS 2|8t KX} Tj
APt AEREl= EEo| MEZ0{0|H, H|RHY SHXEA S H2IME
ofl M2 |AHSL|CE Baseline ZAIR2F MRD =% AL 3l
AlE|O] UX| & LICH

Q3. Baseline ZAIRI MRD £ HAQ| X}0|= 29101712 ? Baseline ZHAP | E40171Q72

A. Baseline2 TITH Al £ X2 A2 HA|0f|A 2E(dominant)oh= EE+2

S0/ MEHLE STt H2|MHS HOkD, MRD 25 AIFo| uf2 HE

A=

017 | MU0 HiSIE K2k 2ALR ZXSH|CE [}2A, Baseline ZIAK= TA0|0y,
MRD =% HA} X0j| A|siE|0{0} HL|C

Baseline ZAIF MRD £X HAt= 2 18}= read depthOf|lA{ Xt0|2} L|C}.
SFX|3H AL B (library preparation)2 SgHL|CE

| e 7T

Q5. MEE0=2 &8 7tset HS5 Y
Zofoj| [ef, T
HEHoz go




>

NGS Gene Rearrangement Clonality Test

LymphoTrack

-LO D MSEYA| 20} YA 29 R 2-3-5-6F 11| contact@dowbiomedica.co.kr
C} dlolQuiclzt
Dow BIOMEDICA Tel 02-2201-3602 Fax 02-2201-2166 - www.dowbiomedica.co.kr
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NGS Gene Rearragement Clonality Test

LymphoTrack B-ALL MRD

MRD ZALE St ESIAIO|ES| =2 8] 754

I : & a R,
P 4 -

OHISIA| L. GLCHRHIO|MCI7t SaZHEI LT
20234 18 125 LymphoTrack B-ALL MRD Z{AtQ]
M 2o MBO 2 S2IAO|EQ

287t =0t A0 =2 7| LI,

O[of MRD BAS| 58 H AAL 2|2] &EO|| CHoA]
AF=ELL

XZEX STAOIE H72IMEE =X MRD ZAHEQ| GC genomeOl A

28 377N 2UHYE SHI Y BEDH AW 7t At 22| 7ks

2 29l= HE FAIE 2l =S UL
ECHHIO| QMHC7t =



1. MRD #AI ME50 H&o| M=
X=X STAO|E ZE&= 371 7N

MRD ZA MEZH T -) X|2X STAO|E 28X FO0HE Ao = Uy

LymphoTrackO|2t?

YT o T U Y FIT B4 W LY, DMTEZE Holo| 75
NGS ZAf Al2t

- LymphoTrack MRD ZAt MEZ0] Hgt .

“LI583LCHE) F, HIRTHY STXIZA-S7|MESEA -128] O -3IZ3 STt MUl S ZAFE NGS 7|8t
HASEd (monoclonality) 2 SO 2 AN, FZF 4|4 2D} iy 2430 HELLICH

80% =2QIEHE0| HEE= MHEZ00|0Y, ‘NGS 7|8t TX} IHE ZAFRH= H2| AP U IEZAL
ZZ10| BAIE UX| ELICH

MRD ZAF 8 =0 747

A7lRE  HEHD ohay oI} WOl AHZIXIEA %ﬁ%’f
HIREY RRIHA- 27| ML
C5843 - 128| Ol - BlZ [RFA 264,066 229,521 2927.56
THEHE HAHES)
LI583CHB) = Y
H|SFE QEXHA -
C5844 47| SEA-120] O4 - =7 396,099 344,281 4391.34

FEXL XHHHE HAH2H REXSA)

HIS8Y REXIHA - A
C5832  LI583LH2)  ¢aerg - &% - Zejoi5 266,010 231,210 294911 N
ofoo| EAFY|FF[IGH Gene]
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OIMIZIEREH(MRD) 24191 7 BUIE 24 07y
wyS (B-ALL)OY CHOH 07| E “A”

(20223 HI7X EI2tH 0|9 2] 4ol H D)

(7D EBAOIE (YEF:EUHFER) 2 57L& F OIMEEE 2 (MRD) ¥42!
T BMIE S48 BER51E WEY (ALL)

b

= OOl A OJM|ZHEZRZH(minimal residual disease, MRD)©O| 0.1% O] 4! A1 EH
= SR ZSHAEIC| T+ BNIE 578 BERY s (ALL) S| K=

[&] EFs for pediatric ALL: 20 studies with 11249 patients [B] 05 for pediatric ALL: 5 studies with 2876 patients
10 10qes
N\ — " == no MRD
o MRD == =-
s - 0.75
> >
2 = ey
= G = N -
3 5 3 — MRD
& 0.50- N, & 050 —
g ~ T
£ = MRD:  of
E s :
v - v
025 = 0.25
HR, 0.23 (95% 8C1, 0.18-0.28) HR, 0.28 (95% BC1, 0.19-0.41)
0 v ; . : - v y 0 v - ' v - 5 v y
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time, y Time, y
[€] s for adult ALL: 16 studies with 2065 patients [D] 0s for adult ALL: 5 studies with 806 patients
1.04 107
\ \
\
0.754 | no MRD 0754\ S HRD
) \ = \
= \ = \
® \ ® =
= \ =
= \ =]
& 0504 % £ 0.50
5 .
g g
a MRD 3 MRD
0.251 —_— 0.25
HR, 0.28 (95% BCI, 0.24-0.33) HR, 0.28 (95% BC1, 0.20-0.39)
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time, y Time, y

Donald A, Berry et al. Association of Minimal Residual Disease With Clinical Qutcome in Pediatric and Adult Acute Lymphoblastic
Leukemia: A Meta-analysis. JAMA Oncol. 3(7), e170580 (2017).




(L) OJMITEZEZH(MRD) F82 H+
BMIZ 24¢ BER25g WEE (B-ALL)2| X|= LHE

W%E ue SU X2 12 37|

B0l T 310 QYO = A|T 3Y]
571 370 Tt

B%E EE E1 Q¥ Yl

771 (5 42%)=
287+ HATO HY £0f +
1427t goF 712+

'Mulu 'Pednulcs
@ @ L &
'I"i' 'I'n 'I'i 'I'ir
® @ ® o—>
Ticr | =R sSu3= ZHA|
7|7 MBS 94 MRD B2 CRE B40| 2R 27 HE| o
2U8t7) Sfof Wy S22 =X K54S BRIBHR| 25 HYROE XMEUZ 3~6
Sg0st=g| BB =80| JHEotLt =0
P Pediatrics: H20| OjAlEl=
A2

(CH LymphoTrack MRD A= = E=
Sl Q79| 147t0| Fof 7|12k 2t AlY

= MRD ZAl= R Q8 0|7 31 8B A W E=
S 2% 7| AO|of| A|Y 7Hs55HH, MRD ZAL 2t
Y2 S STAOIE Q¥ 77t F7150=
2a%s 9oL},

https:/fwww.blincytohcp.com/mrd/what-is-mrd

N
o el

LymphoTrack MRDE= 1074 ~ 1075 BIZEE NGS AL 75

1
" ’//s
s " 4 Detection Limit (10%) r0s
oo o ,’
-E 1o ~I{ Flow Cytometry (10%) |~ //’
i [Ty -
S s - NGS (10%) ot
L ‘(/"
L]
Fall T ¢
Troatment otk g Yame
5 -3 rd
Caleb Ho et al, AMP Annual Meetind, November 10-12 2016, Charlotte, NC InvivoScribe UL TI2
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2. Y7|MSS ANH= BLEY 20| X2t

CD31 CD19& 214

(1) ERIAO|E (Blinatumomab) & 0|5 5014 THIE 29t (Bispecific T-cell Engager, BITE)2 & 20

Stz H918 ZYSIL A= HY HZ YHYLICE O] AS 2 B M L/ IIPYoA weidh=
CD19 Y& XU CD3 ¥7d THIZO| 50| o= ZUSI BME THIZS| HE U JUAE HTIS Sl T HZ2

Aol SHS ZLLIC

N p

e /A [ 7 Cell |

Jd $*;
" - ]
“ oy

Anti-CD3 antibody . 1'

i

-
Yo
\ ’ Blinatumomab
N &,
v ¥

rhre

\\_.“\‘_. =i )
o Granzymes .
- )

Apoptosis ﬂ ACEY
el §

i

)
‘.@‘.__--' { Perforin pore

we

e .

Anti-CD19 antibody

M Malignant B Cell

Pauline Mocquot, | Clin Pharm Ther, 2022 https:/fwww.blincytohcp.com/mrd/moa

(2) EBIAIO|EQ| o £0f A| 244 B M| CD19 biomarkers 0|50/ TAIE ZEH|QF Zetst7| T2,
MNIZEX|X} ZAR| AE o2 = BXYY o~ USLICH

(3) LymphoTrack MRD ZAH= BIZ72 TXH47H) THHIEO]| [HE 1R P FI MBS ZH= uE Clone &S
SHE2 PHCH ey SENZO| UG E 2T DNAE E2IAI0|E2| of2| 280l FY2 BEX| oot 8F
E2IAIO| E THE 0o 519} AH10| LymphoTrack MRD ZAIS £ 4 QISLICH



3. gi12|5 7|8 24 AT EQ 0| STt
MRD ZAHE BEE2 A% 7Fs

LymphoTrack2 IG/TCR |8t XHi B2 B2, Y BT+ X WEY MEZE 712 8l0| 2F AALICE

Tokal Read Coort: B56973 _ - Sepamnes e . |08 199 s
Index30: 5754
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: Merge : % total Clonal
Sequence Length  ~qunt V-gene J-gene reads  Frequency
GATCCTCCTTTT GG TRGCAGCAGT CAC AGGTANGGEGLTGLCAAATC CCAGTRAGGAGGAG—
|n|t|a|f mcmrmarcmmmm c
Baseline MITToMICacBa ST e, 481 914,461 IGHVI-3.01 IGHI6.04 863903 3.855E-01
GTACAGAATCALTTTGAGT) TOCGCGAGCACAAT TTTCATGGAGCTGAGAAGLCTC
[ATCTATT! CGACTTCCGCCA
ATTTTATATGGAC GAGTGGGGLGT CAC
} Merge } % total Clonal
Sequence Length  count V-gene J-gene  reads  Frequency
GATCCTCCTTTTOG TGGCAGCAGCCAL TGCCAAATCCL
GOGATCGAGGOCAGTCANGGGGAAT TCCATOCACTC TTGIGTCT TCTCTACAGGTGTCOGCTOCE
AGGICCAACTTGCGCAGTC
MRD T oA oo oAb ea AT AR AT e AeamaT e 481 407  IGHV1-3.01 IGHI6_04 00474 3.851E-01
(ETACAGAN TOCGOGAGCACAAT TTTCATGGAGCTGAGARGOCTC
AGATC TGAAGACAL GOCTATC TAT TAT TR TGOGGECACAGGAGGATGGT TGGACCGAL T TOCGOCA
ATTTTATATGGACGAGTGGGGLGT CAC
Estimated MRD Levels for IGHV1-3_011GHJ6_04
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