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www.impactjournals.com/oncotarget/ Oncotarget, 2018, Vol. 9, (No. 13), pp: 10978-10986

Research Paper
Genomic BCR-ABL1 breakpoint characterization by a multi-
strategy approach for “personalized monitoring” of residual
disease in chronic myeloid leukemia patients

Cosimo Cumbo’’, Luciana Impera'’, Crescenzio Francesco Minervinii, Paola
Orsini‘, Luisa Anelli*, Antonella Zagaria!, Nicoletta Coccaro!, Giuseppina Tota?,
Angela Minervini’, Paola Casieri!, Claudia Brunetti!, Antonella Russo Rossi’, Elisa

Parciante’, Giorgina Specchia’ and Francesco Albano!
]Depar‘tment of Emergency and Organ Transplantation, Hematology Section, University of Bari, 70124 Bari, Italy

"These authors contributed equally to this work
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Indian J Hematol Blood Transfus (Apr-June 2018) 34(2):197-203 @ CrossMark
https://doi.org/10.1007/s12288-018-0933-1

REVIEW ARTICLE

Laboratory Monitoring of Chronic Myeloid Leukemia in Patients
on Tyrosine Kinase Inhibitors

Richa Chauhan' + Sudha Sazawal' - H. P. Pati'
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_ell-Free Plasma DNA-Guided Treatment
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Osimertinib A
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in plasma cell-free (cf) DNA analysis
(n=119)

v
=

No detectable cfDNA
(n

Plasma EGFR T790M
positive (n=95)

Plasma EGFR T790M
0)

negative (n
Tumor EGFR T790M
sl e Tumor EGFR T790M analysis (n=40)
EGFR T790M negative (n=9)
EGFR T790M positive (n=28)
Not evaluable (n=3)

w4 Mot evaluable (n=1)

) l

Tumer EGFR T790M

Tumor EGFR T790M
analysis (n=1)

v
Tumor EGFR T790M

positive (n=1)

Tumor EGFR T790M
negative (n=2) positive (n=5)
v
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Copy Number Variation
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hittps: Adol o 10, 1016 4 o lds, 2018.00, 007 The Jourrml of Moleculsar Diapnostics

A Novel Multiplex Droplet Digital PCR Assay to Identify
and Quantify KRAS Mutations in Clinical Specimens
Miguel Alcalde’, Matthew Cheuna®, Kevin Bushell*, Sarah E. Arthur®, HUI-Lllf-'a'GI'IJ!IT.J'i}Hﬂ_I:IE- Karasingka'

Daniel Bepoul™ David F Schaeffer” Suzen MeMamara™ Mathilds i Terre* Cergld Batist®
Hagen F Kennecke®, Aly Karsan® Ryan D. Morin® 22
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Analysis of KRAS, NRAS and BRAF mutational profile by combination of

in-tube hybridization and universal tag-microarray in tumor tissue and
plasma of colorectal cancer patients
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DOI 10.3233/BLC-170152 Bladder Cancer 4 (2018) 41-48

Bladder Cancer 4 (20118) 41 - 48
DOI 10.3233/BLC-170152
1015 Press

Research Report

Toward Personalised Liquid Biopsies
for Urothelial Carcinoma: Characterisation
of ddPCR and Urinary cfDNA for the
Detection of theTERT228 G>A/T Mutation

Tlaria J. Russo*!, Yongwon Ji!, Naheema S. Gordoft!, Maurice P. ZeegerS, K.K. Cheng’,

Nicholas D. Jame$, Richard T. Bryar-? and Douglas G. Ward-2¥

A[nstitute of Cancer and Genomic Sciences, College of Medical and Dental Sciences, University of Birmingham,
Birmingham, UK

PNUTRIM School for Nutrition and Translational Research in Metabolism, Maastricht University, Maastricht,
the Netherlands

CInstitute of Applied Health Research, College of Medical and Dental Sciences, University of Birmingham,
Birmingham, UK

YISY 2t

TERT promotor t0|
TERTG) A/T

£27h 142 Yot

Urinary pellet DNA » 02 22 H0| »  7|E2 AP0 st
7 allele frequencies HEXESA ZIA}UIE S5
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/7,

Urinary cfDNA Of|A| TERT 0| 2l

% TERT mutant {ddPCR)
9% TERT mutant {(measured)

o 20 an &0 80 0 5 10 15
% TERT mutant {NGS) % TERT mutant
Fig. 1. ddP CR validation. Figure 1{A) shows the TERT 228 G=A/T mutant allele frequency in DNA extracted from 21 fesh-frozen bladder

tumours measured by doP CR and N GS. Figure 1(B) shows ddP CR analysis of a 2-fold seral dilution of pooled TERT mutant turnour DMNA
(15% mutant by NGS) diluted in pooled TERT wt turnour DMNA.

TERT promotor sequence & 20| 03 21702 fresh-frozen YA Z=TH DNA O[A ddPCR 2t
NGS 2 ZEsH TERT HO| 2SS H|WPSLILE Fig 1A o 20| F & AR 52 YXL7}

ZHEASUC ddPCREME S Soll YFH 02 HESH| (EHE 288G ) THO|2E228 G ) AHO|FEHE
A GHCH

4= QU EUCE ddPCR 24 B2 serial dilution BEMH = HA| SHH0|H&LICE (Fig 1B))

2



Droplet Digital™ PCR A 27

70
60
50
a0

30

% TERT 228A/T Mutant
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ok A 4

8 1 s LLRRRRNARENA 11! 1
wt TERT TERT pTa pT1 pT2+
250 G=A

228 G>AfT TERT

NGS 2 S DNA 0l A TERT promotor sequence HO|ZF 21215 104H2| 2122] A ME0|A ofDNA
£ 24517 | 5l ddPCR ZAMHO| AR E|SIELITH

ddPCR 2 E4% ofDNA 2] H0| allele frequency & (Fig 2) 228712] Hold| S4E LIER 2732]
E A= D12 42 positive droplet 8 B3, 1% MAF(mutant allele frequench) threshold £

ol ROty

ig. =0.009
i p<0.001 & m p=0.
| A . B " C
& & 50
w i w T H 1
40 T 40
g : é % ; 3
=
= B | | 20 |
[ —_ * o - ¥ [ - U
228wt 228AT G1 G2 G3 <3cm =3em
p=0.010
P07 p=0.129 p=0.520
80 &
D & . [F .
80 &0
4o wie t wyr o !
< < = L 1
s —‘ e | = | .
il Bz 0 |4 B
@ I L] ay I I
pTa pT1 pT2+ Low DNA High DNA Single Multiple
Fig. 3. TERT mutant allele frequencies in ¢fDNA, The 6 panels show the influence of, A: umour mutation status, B; wmour grade, C:
umour size, D: disease stage, E: of DNA concentration {</>median level) and F: number of tumours on cfDNA TERT mutant allele frequency
determined by ddPCR.

NGS 2BCIEITERT 228G A/T Y QF S| of DNA E 2T AU 77HE 71 (92%) 0| FHe =2
LFEH LT

Ol € 24/30 pTa wmours &Y (80%), BZE pT1{n=19), MIBC(n=27) 32}8] A2 YHo=
LHERE UL 62| #1554 22h= 152¢ pTa Y BRI 52 S20|Lt CA|2| 22| Me $1540]
LE2 2| & LITHFg. 3).
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Droplet Digital™ PCR AR A

iy

}’ TERT 'H0| HE0{ ddPCR of &
- 0| Xt 2LIEY HAZ 38

Z2INGS ZA2t cfDNA ddPCR 0| Z{Al A= Urinary cfDNA & Z& =
100
80 -
PaT 158
0~ |, 13.4%
T IR
20 32.1%
0 15 200 25 30 35
221} cfDNA HO| ZAF o] LR 2= 092% 0|H, 2 S 80| =2 =HAre] 42 100% sLCh.
Z=Z Hol= OlM urinary ciDNA 8| g= BT 44 3.4, 13.4, 32.1% &

LIEH RS LT
Z% DNA 2} urinary cfDNA 2| QX|=7F 220, TERT 228 GYA/T FAM|M ddPCR dAl=

ol2{TH HOIE 71 EAE= BUEE sl= #+88 + AaLith
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# ddPCR Q- AH &7
BC 2tx} L4t BRCA, HER2 S X} HAF 911

- BRCA HE2 ?I¢t 7|1E A, ddPCR ZAMY Bl A3
- HER2 ZZ0| ddPCR+FISH / IHC+FISH ZHAS| YUX| & ol o131
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Droplet Digital™ PCR AL A7

/ } | f/&;s : A/NGS . ﬁGLE

" LIBRARY  CELL

GND VALIDATION ‘I“ uunmnnw ANALYSIS |

ﬁCER ’ﬁllﬂﬂ "G‘ENE /PATHOGEN

SNU BIOPS /) EXPRESSION DETECE}

- — | E‘iwd Biops | | |
[Eancer] @jﬁta‘tlon Detectionl | - it ] |:
| | ] Gene Expression !

Number Variation i EGS Valldatla

|
%em Cells]

[ :}lirology]

ﬁthﬂgen Detectlcﬂ Ei‘ngle CeIIsZ|

ﬁgg Q_ua-ntificatlon and Expression
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Croplet Digital™ PCR

Climical Chemistry £4:12 Fslecular Diagnostics amd Grenetics

AR TR

Multiplex Droplet Digital PCR Method Applicable to
Newbaorn Screening, Carrier Status, and Assessment
of Spinal Muscular Atrophy

Mecmi Yidal Nalen, ' Dimikar Gawriles, = Kimepo Raymond ' Mers Rnalda, -3 Sikviz Tarterc "2

i L) -
Tinlrae b rr'lo-lll-ll'll' ©Arad rJ-H-\.'II'f-.l!l—'\-ll-lH.I"

bz Hay 7| Click!

i
} 5MM gene Variants

E40C
SMM1 [ B I 7 | & | st prerAns v
Ll ]
| B | I ? | B | SMM1 salced Al transmipt

5407

SMMZ [ B | | & | seuzpemans rasapt
I

B | SMAE splced AR, trarsoot

EHEED 7l BHRE |
SN Protein 84

%LIA

SpinalMuzzular S rop by
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Droplet Digital™ PCR AFEALE 47

A‘-,';BS A,JII/IA

15309 129

Table1. Studysample demographics.?

Gestational
Cohort Sex Age at collection age, weeks Birth weight, g
Infants =7 days (n = 1388) 677 Females 0-7 days 23.4-42.1 600-6290
711 Males (1.2 days) (39.1) (3400}
Infants 7 days and aduks (n=142) 73 Females 8 days to 72.8 years 24.3-38 680-4387
69 Males (28 days) (33.4) {(1630)
SMA-positive cases (n =12} 6 Females 12 days to 38 years NAP NA

6 Males (77 days)
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Droplet Digital™ PCR

AL ) AT

_Analyzer swW
ox200™ ddPCR
dPER Evst > QuantaSoft
! yaiem Analysis Pro
4 g, Ve rsion

x| 0| 27]7| 512} 2=

mato|H A& by

A- - .
SMN1 TG ':.';1'4':' ¢
e
SMN2 C73948A  c744T
B — Ttrenanet f—
SMN1T allele c784C CTIMT < 3+100A
e  Exong
SMN1 G allele i o s tssosie
SMN2T allele ool ST il
v O 2 T
SMN2 G allele e " g271346  c.*3+100G

Fig. 1. ddPCR Z2t0|H2}
SMN, SMN2 exon 7 EEH
£1X

(A) SMN1, SMNZ gene 2|
S2YQE|E 9X|(c.739 -
44G/A and ¢ 744C/T). LNA
DnadS M SRS DNA

primerE LIEHH

(B} c.744C/T, 9.27134G/T,
and ¢.*3 + 100A/G 2| £%|,
SMN1, g.27134T/G 2t SMNZ
c.7447 R REE
e S h e e i

SMN1 6| £0|H 21 DNA
ZEfO|HE LIEFH




Droplet Digital™ PCR

SMN2+
SMN1+

SMN1+o

NEG+~

SMN7+o
SMNZ++ SMN2+

SMN1+
RPP30+

2000, 3000 4000

HEX amplitude«

1000.,

5000, 6000

FAM amplitude

FAM amplitude

3000

NEG+ '

. SMN2+
' RPP30+

3000 4000

HEX amplitude~

1000.. 2000.

NEG- @il

5000, 6000

3000 4000
HEX amplitude«

1000.. 2000,

5000. 6000

T000.

T000..

7000 .

ddPCR 2 CNV ZX| % CIE tHo|E E0I517| 2ot 225t EHZULICE 0] ¥R M ddPCR O] TE E=
MIZ2| single DBS punch O|A] SMN1 exan7 2t SM2 CNV £ Z£HE 4 UZE HEXHOR SHWMALICE
HHEE| E|AE 90| positve Zntgtof chst

LICH SMN1, SMN2 2| &2t £ I8t BF =40| SICh= 210] 0] HAPe| o|-YLICE RE|= 9]
5

SAl0

Eal A
z!—l AH

ATE Sl NBS Ol et ME 2 H2 U, RTE SMN1 BHojof Ciet AISStE "2 HE

ddPCR Y2 UdE =

EXE

=

internal control @ RPP30 ©=2

ddPCR &2} Quanta-
Soft SW E4Jat Z3}
douple positive, triple
positive Z2aF YA
21010| Ptsgl &L
{Figure 2A)

cluster 2t
AEgiSL(C]. o] 2t
S AEI= SMNT +
droplet 0| 17|
R &4 droplet,

SMNZ +, RPP30 + &

SMNZ + / RPP30 +
droplet 22

T EIRELICL
{Figure 2C}.
MELGUYEE
droplet = 4= 15188
HE (HF. 5179
—21077)ZL|C}.

HereLct.

1 FHH0|H SMAS| 2l40F M8 5 T ofEf 20 E58 & ¢ USLICL
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Droplet Digital™ PCR AR A&7

SMA Copy Number Determination Kit Demo

SMN gene & ZHHSEH HARE 4 9l= SMN1, SMN2 copy number determination kit 2}
EA|Z|S&LICH Bio-RadAr2] QX100™, QX200™, or QX200™ AutoDG™ Droplet Digital
PCR (ddPCR) System I} S ZHEIL|CY,

detotD MAHIHETHSMN CNV 57

21t Al

Multlple“"
23|-|JJ|-I|

12,000 = 0 "

i SMNT only s s .
¢ SMNT and SMN2 g E 213

- e 102

Copy nurmt

00018
0 T T T T T T T 0

0 1000 2000 3000 4000 5000 6000 7000 8,000 0
Channel 2 amplitude

Copiss of SMNT positive oontro!

A : SMN Copu Number £ - 3| 22{AE= Negative droplet & LIEHLT, A8
2P AEE reference Positive droplet £ LIEFHL|C whet S O210] Qe I 2t A HE

SMN1 {only) Positive droplet 28AE0|1, 2HIX| A= SMNT I} reference 25
Positive®! droplet YL |C}.

B : "atstn XE2Hs58t CNV =H - Copy number 222 0~2 H|2| Positive control&
ols

LIEPAL|CE, 2. 0f|2{H}= QuantaSoft™ Software 0l 2[8H MAE|H, 95% 42| 17+
LIEPELICE,
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S6| CML(IHY B4 wEs)e

. ) ol @uici7}
2 Dow BloMEDICA

A B4 wEy FIcH BUER

ddPCR ZiAl 817} &2

= 0|2 NCCN guidelines ?|& RIZIE MR* > 4.5 255t ZAt
- J7|& HAH O] &2 Fetk, standard curve =28

*Molecular Response

FHAS2 BHYAN 27t SOFX|H ZITH /0] =
X=2FHAH = aAte 2280] £0FX|1 JUSLICY.
.]

-ABL1 =& BL|E{2l0| ZQ¢|C},

S
W r
O
Qo 0

/0| &2 5 E0| QXX 40| IH53t ddPCR BCR-ABL 2L}
AJOp| 51715 10} QAU E AFBE 2 QUH| EIRSLICE,

BCR-ABL %IS Kit (ddPCR ?|4})

> |, L LY BF ZFHE HAL
» LOD/LOQ Claims &&= (CLSI EP17-A27|F)
> O|=2] NCCNOj|M 832t IHE MR >4.5 $F*

*3:|| A|R0j|A] Bio-Rad QXDx BCR-ABL % IS Kit X|Z2t0| 7| = 5=



OHY By WYL AN S4

Ohd S5 WS (CML; chronic myeloid leukemia) Bt XH= TA| 44Q1 B8 SHXLO| OF 10~
15%E XHX|5HH O\ 500Y2 10| A2 WEEoh= FUJAAULIC 22 IHUE EEIUF S| Xz
Rt ASE|H THY S48 e 2ixte] 6 YWES2 88% HY = 0|22} S0t/ sLICt

QA2 Ht Lol EXHots & MIEE &Rldk= HALE S8l TH, Xz FTHE Z2F5H7| e,
ol £0| X2 YO YMEE &fle = U= U= 8’5*}%%9@4'1} £l K=&
FHoh= AlE0ll= BCR-ABLR TP 2 PCR ZAOf|A] 20 X] §0tOF &L},
UHEIF 2 AR KT A 22D S

MHEoh= YeE B o 0| 2 YLIC

-r
gt

FO| LIRE B2 £ X 0= 2ty S HEHO|

BCR-ABL1 5k TL|E{20| Z Q5%
@ Tif| A0l HEEo| of

& p 2c|8l(o|ote|E) XIZFIHEHY 21E &5
10-15% X}X|

©® BEXAUUN X221t A
6'd MZEE 88%0] ol

@ £|A MR4.50|M AT 4
® 3.90|AF MR4.0 0|5t £X

2019 NCCN CML X|# & droplet digital PCRE 0|2%t BCR-ABL1 fusion transcript ZAF (CHEHRICHE S| vol.28. 2019. 8.)
Chronic Myeloid Leukemia, Version 1.2019, NCCN Clinical Practice Guidelines in Oncology
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BCR-ABL % IS Kit

Alo|okX] 617} 2= (ddPCR 7|&H

OtF 2 =9 RTHXHBCR-ABL)E HEY & U= CIXIE PCR HAMEHO| A29fX 5{2tE
0L UA0l|A AHEO| 2ts 3R ELICE CIX|E PCREE 0|=2| SEALIEAI(NCCN)0IAM
dsts UHE 7|1EQ MR > 4.5 2 $56k= S HAREYLICL

—_ T2

CML X| 22 Criteria

> BCR-ABL1T ZtA|QI8H ZAHAl 7|23 - EHDIZE Bio-Rad QXDx ddPCR System(CE-IVD)
H2rog LOD/LDQ Claims H&2t2

- (CLSI EP17-A2 7|&)
» Complete Moleqular response 2| 2|8

SFE 2Mo 1A= HY U MR45 EHR
(®4% RT-QPCR2| LOD -> MR4.0/ LOQ -> O|X| &)

Molecular response

@ Early molecular response (EMR) - BCR-ABL1 (IS) <10% at 3 and 6 months
@® Major molecular response (MMR) - BCR-ABL1 (IS) <0.1% or 23-log reduction in BCR-ABL1
mRNA from the standardized baseline, if gPCR (IS) is not available

@ Complete molecular response (CMR) is variably described, and is best defined by the
assay'’s level of sensitivity (eg, MR4.5)

2019 NCCN CML X|# 9! droplet digital PCRE 0|28t BCR-ABL1 fusion transcript ZAt (CHEHRICHE oSS vol.28. 2019. 8.)
EP17-A2 Evaluation of Detection Capability for Clinical Laboratory Measurement Procedures; Approved Guide-
line—Second Edition (Clinical & Laboratory Standards Institute. June 18, 2012)



Figure 3
ddPCR BCR-ABLIS
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» Bio-Rad QXDx™ ddPCR™ 0.0013% IS = MR4.9
» Limit of detection (LOD) of RT-ddPCR

; LOD =3 x SD; 3 x 0.000499 =0.0015 = 0.0013% IS (conversion factor = 0.8889)
» 2tXt ME 17571 median value =0.0026% IS

Evaluation of Residual Disease and TKI Duration Are Critical Predictive Factors for Molecular Recurrence after Stopping
Imatinib First-line in Chronic Phase CML Patients (Clin Cancer Res (2019) 25 (22): 6606-6613. IF 9.81)

Table 3. Criteria for TKI Discontinuation by NCCN CML guideline v2019.01

5. Stable molecular response (MR4; BCR-ABL1 <0.01% IS) for 22 years, as document-
ed on at least 4 tests, performed at least 3 months apart.

6. Access to a reliable gPCR test with a sensitivity of detection of at least MR4.5
(BCR-ABL1 <0.0032% IS) and that provides results within 2 weeks.

7. Monthly molecular monitoring for one year, then every 6 weeks for the second year,
and every 12 weeks thereafter (indefinitely) is recommended for patients who remain
in MMR (MR3; BCR-ABL1 £0.1% IS) after discontinuation of TKI therapy.
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Table 2. Unevariate anahyss

G-month probability 12-month probability
Varisbles (95% €I (95% CN) P
All patients (v 199) Relapse (Competing evenlsn 1) AT% (41-55) A9% (44-56) -
Sokal (0 194) Low A46% (37-58) 48% (39-60) 088
Other 62% (39-57) A9% (41-58)
CLIS(n W0 Low A6% (38-54) A8% (41-56) 0.0547
Other 62% (S0-77) 65% (51-83)
Imatinib duration (n ~ 199) <748 months 55% (46-66) SI% (49-67) 0.0066
=748 months 39% (31-49) ar% (32-51)
CMR duration (n 201 <Meodian value S6% (47-66) S9% (51-67) 0.0092
~Meian value 38% (30-49) 40% (32-51)
ddPCR quantitation (n  175) <0.0023%" Ad% (36-53) A6% (38-56) 0.0053
>0.0023%" 66% (55-79) 68% (56-83)

NOTE: Factors of molecular recurrence, univariate analysis. Compeling events: TKI reinflistion without loss of molecular response (n - 6, 5 with CML only, 1 with
miercumront disease); unfedated CML death without loss of molecular dsease (0

Tables 3. Different multivaniate analyses performed including ELTS, imatinib

duration, DMR duration, and ddPCR results

Variables HR (95% CI) P

A

ELTS Low 0.661 (0.39-1119) 0.661
(n —144) Other

Imatinib duration <75 months 0.574 (0.359-0.916) 0.0201
(n —144) >75 months

ddPCR guantitation <0.0023% 0.546 (0.337-0.885) 0.0141
(n —144) =>0.0023%

B

ELTS Low 0.695 (0.296-1.221) 0.0276
(n—144) Other

Median DMR duration <75 months 0.749 (0.460-1.219) 0.2452
(n 144) =75 months

ddPCR guantitation <0.0023%" 0.560 (0.341-0.918) 0.0216
(n 144 >0.0023%"

Cc

Imatinib duration <75 months 0.635 (0.415-0.972) 0.0366
n— 174 =75 months

ddPCR guantitation <0.0023%" 0.556 (0.3600-0.858) 0.0081
n- 174 >0.0023%"

D

Median DMR duration <75 months 0.692 (0.451-1.063) 0.0927
n— 144 =75 months

ddPCR guantitation <0.0023%" 0.561 (0.360-0.876) 0.0no
n- 144 >0.0023%"

NOTE: Different models of multivariate analyses including ELTS, imatinib
duration, DMR duration, and ddPCR.
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» TKI Discontinuation
QsliAl= RT-qPCR ZAL 214 =
o 40tof &

RT-qPCRO]| ©J3l BCR-ABL1 transcripts 2&%t 4 9= CML SHx}of| CHat
TKI Discontinuation0i] 2!0{ RT-ddPCR(MR4.,5)0| Satst =31

2019 NCCN CML X|& 2! droplet digital PCRS 08¢t BCR-ABL1 fusion transcript ZAH (CHEHEICHEUSS| vol,28. 2019. 8.)
Evaluation of Residual Disease and TKI Duration Are Critical Predictive Factors for Molecular Recurrence after Stopping
Imatinib First-line in Chronic Phase CML Patients (Clin Cancer Res (2019) 25 (22): 6606-6613. IF 9.81)
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CIX|2 PCRAYAME2 Bio-RadAtofl A Dol HThe| TITHIANHOIH ZH|1ZQl dAld2
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=2 U LA E SYE HAPHALITH

|2 ddPCR 7|8t H|TITH(IVD) HIFO| 2|E2 EA|=ASH, CML-MRDE ?
BCR-ABL% IS (Bio-Rad, Hercules, CA, USA)Z 0|= FDA &{7tet CE OIS S

I8 QXD
S5 L| Ct

2019 NCCN CML X|#& 4! droplet digital PCRE 0| 2%t BCR-ABL1 fusion transcript ZIA} (CHEHEICHEHSES] vol.28. 2019. 8.)

We believe that RT-ddPCR is a promising tool in discontinuation of TKI trials for
patients with CML with undetectable transcripts by gRT-PCR, even if it probably
requires a new effort of standardization between laboratories using RT-ddPCR,
this standardization is currently in progress in Europe with the EUTOS program.

Evaluation of Residual Disease and TKI Duration Are Critical Predictive Factors for Molecular Recurrence after Stopping
Imatinib First-line in Chronic Phase CML Patients (Clin Cancer Res (2019) 25 (22): 6606-6613. IF 9.81)

ddPCR #AAR| 7
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2HHeh ZAL by
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ddPCRL amplification2| endpoint
CHAO| M ZIE 2015k | 2o 35
20| Z1tof| 3| Y2 0|X[X| Yo,
calibration curve?} 2 Q5tX| Si5LICt

Calibrator2} dilution 22 HAlSH Haj=
0.001%7HX| i QAFSH RIMA Mol
I‘Igl-.kl o O:IAL“_—_I_
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Figure 1 Log-log plot demonstrating correlation of BCR-ABL1/BCR ratios to IS calibrators. Total RNA was
extracted from pooled patient samples and diluted in total RNA from healthy donors. Replicates were
tested together with IS calibrators by two technologists over 20 days. Data show near perfect correlation
between sample dilutions and calibrators.

Detection and quantification of BCR-ABL1 fusion transcripts by droplet digital PCR
(J Mol Diagn. 2014 Mar;16(2):174-9. IF 3.95)
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Droplet Digital™ PCR system
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