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CMILE (Chronic Myeloid Leukemia)

Rare clonall myeloproliferative disease (1-1,5 cases/10° inhabitants per
year; 15-20% o all leukemias) characterised by a chronic phase (4-6
years)), fellevwed by a blastic phase (6 moenths)

Median age at diagnesis: 48 years
Male : female = 1.4 : 1
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Moelecular menitoring in CML
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Alm off the study

. Analysis of with the
In  compbination with the

. Comparisen of the results with 2 coenventional
real-time PCR metheds used in CML monitering:

a (Sybr Green I)
- an CragMan), the
M-Bcr FusionQuant kit (Ipsegen)




The GeneXpert Dx system

Fully automated platform

(1-4 positiorclj):
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Fig. 1. Design

Raja S. et al. Clinical Chemistry 51:5 882-890 (2005)




Patients and Samples

19 Chrenic Myeloid Leukemia (CML) :

- 18 submiitted toe Glivee therapy, constantly monitored at
our Divisien and by eur Laberatory with real-time PCR

- 1 at frst analysis, with CML diagnoesis from another
Cenitre

12 males and 7 females
median age: 52 (range:18-83)

randem, according te the Laboratory
reception order

- 19 fresh peripheral blood samples’ (10 ml) 1n K EDTA

- 1 fresh bone marrow sample (2 ml) in K EDTA, from a
patient also submitted to peripheral bleed analysis

Samples stored max 24 h at 4°C before analysis




Common pre-RTgPCR procedures

Moenoenuclear cells (MNCs) 1selation by density gradient
centrifugation with Lymphoelite (2 aliguoits)

RNA 1selatien with RNeasy Totall RNA Kit and QiaVac
system (QIAGEN)

Qualitative and guantitativer RNA  evaluation by
Spectrophotometric analy/sis (Biephotometer,
Eppendort)




Conventional RTgPCR methods

Reverse transcription of 1 pg of
totall RNA  with  SuperScriptli
(Invitregen) as described 1n:

vam Dongen JJM et al. (1999)
Leukemia 13:19041-1928

1/10 of cDNA product submitted to
gPCR in 25 pl reaction velume with
SybrGreen QPCR MasterMin
(Eurogentec)

BCR-ABL and ABL primer
sequences as described In:

Gabert J et al. EAC Proegram (2003)
Leukemia 17:2318-2357

GeneAmp5700(Applied
Biosystems)

40 cycles (30” 95°C; 30” 60°C; 30~
72°C)

Dissociation curves analysis

Reverse transcription of 1 pg of
total RNA with SuperScriptll
(Invitrogen) as described in:
Gabert et al. (2003) Leukemia
17:2318-2357

1710 ofi cDNA product submitted
to gRPCR Im 25 pul reaction veolume
with Ipsegen M-ber FusionQuant
kit according manufacturer
conditions

BCR-ABL and ABL primer and
prebe sequences as described In:
Gabert J et al. EAC Program
(2003) Leukemia 17:2318-2357

GeneAmpS700(Applied
Biosystems)

50 cycles




Xpert BCR-ABL Monitor'™ assay

In Vitre Dilagmnestic assay, whose intended use Is the molecular
monitoring of p210 BCR-ABL transcript in peripheral blood samples of
CML patients, threugh the GeneXpert Dx System

2 packages of 10 cartridges

Standard Curve

(1D versien) with same lot
y = 3.607x - 20.035 ID (01401)

R%=0.920

standard curve: K562 RNA
diluted 1in PC3 RNA
efficiency = 1.89
30 35 40 , , analysis velume preposed:
- 200 pl (20 if ABL Ct < 12)

Figure 1. The lot-specific standard curve.

analysis velume used: 20,50
valid ABL Ct range = 12-18 or 200 pl

Valid BCR-ABL Ct range = 12-32




Heme-made assay

Standard curve design similar te that off the Xpert BCR-ABL
Moniter

Home-made assay Standard Curve: K562 cell line RNA
diluted in RNA of an healthy individual

y=3,3312x- 18,72
R2=0,9936

E=1.99




Xpert BCR-ABIL Monitor™ assay report

GenzXpert PG

Sample ID: Xpert B 221206130745
Test Type: Specimen

Agsay Information

Azsay Azzay Version Assay Type
¥pert BCR-ABL Monitor 2 In-Yitro Diagnostics

Test Result: POSITIVE

Test and Analyte Result

EndPt Analyte Probe Target Curve
Result Check Delta Ct Fit
Result
BCR-ABL 28.4 518

ABL 12.3 518

User: =MNone=

Status: Done Start Time: 2211212006 13:08:31
Reagent Lot ID*; 01401 End Time: 22122006 14:59:06
Expiration Date® 14172007 Module Name: A1

Cartridge S/M*: 1126958 Module Sim: S02676

SAN Version: 1.2 Instrument SiM: TO1557

Motes: 622125LMC

For In Witro Diagnostics Use Cnly.




ABL Ct value with Xpert

ABL Ct values of valid samples only:

56,3%0 < 13

87,5%0 <14

(the unigque sample with a Ct = 17 has been evaluated
wiith a velume off 20 ul)

Low Ct=large detection ramge, but near the “dangerous
zone:

ABL Ct

All 19 | 13,88 3 11 5 1 2
Valid samplesonly, 16 | 13,24 1 9 5 1 1

(valid ABL Ct range = 12-18)




GeneXpert results

QUALITATIVE RESULTS

VALID SAMPLES 20 samples analyzed:
NEGAT IVE WITH ALL 16 produced a valid result

NEGATIVE WITH BOTH RTgPCR METHODS/ 4 Samples ?25%) Wel’_e
POSITIVE WITH GENEXPERT not evaluable (anaIySIS

not repeated)
NEGATIVE WITH ONE RTgPCR METHODS/
POSITIVE WITH GENEXPERT

POSITIVE WITH ALL

FAILED SAMPLES: analysis results and error messages

_ BCR-ABL
-- TEST RESULT

INVALID  |INVALID
NO RESULT [ERROR (aborted)
INVALID  |INVALID

INVALID INVALID
NA= NOT AVAILABLE
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Samples comparison

The 20 samples analyzed: results are expressed as BCR-ABL/ABL ratio
fior beth GeneXpert and Home-made assay; Ipsogen results are
expressed as NCN (Nermalized Copy Numiber)

Copy n.

ABL BCR/ABL
6145,47 4673,67
3751,25 333,64
4125,05 6,99
3970,27 56,02
4480,15 0,73
1429,64 0,28

836,11 0,00 B Genexpert
3609,79 0,00 B Haorre-made
3965,76 3,18
5856,67 3,12
10117,73 0,84
8385,75 0,06
9125,33 37,38
5549,18 0,00
4793,95 0,38

462,09 0,00
2939,11 0,00
4031’87 0’32 000000 0 0oam 00001 0,001 ;

9205,26 0,00 BCR-ABL/ABL ratio
3725,89 0,00
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Bone marrow. evaluation

Bone marrow evaluation
BCR-ABL/ABL ratio was succesful and

analysis of pheripheral
Genexpert Home-made Ipsogen blooed/bone marrow. Iin

: the same patients
Peripheral blood 0,00252 0,00491 provided comparable

Bone marrow 0,00055  0,00040 results with the 3
methods
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—— e TThe examined patient
e ——-2""Bone mamow FEpresents a situation
' that may: be ebserved
during moelecular
moenitoring (fig.C), that is
hs:nnlhlzon imalin:: I'l:'lonth?on imaun:: pheripheral bIOOd
shoewing higher
o Cengher tieog transcripits levels than
bene markeww.
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Figure 1 (a—d) Representative examples of BCR-ASL transcript levels in newly disgnosed imatinib-treated patients in chronic phase when PB and
BM were measured simultaneously. Patients A and B represent the majority of patients where the source of cells did not affect the transcript level,
Patients C and D had consistent differences between the P and BM BCR-ABL transcript level that were significant at almost every time point.

BranfordS. et al.
Leukemia 20: 1925-30
((20)0]5))




Cell number comparison

GeneXpert

RT-gqPCR

WBC
x103/ul

neutrophil
%

volume
pl

analyzed cell n.
X108

isolated MNC n.
x10°%

tot RNA
1g

estimated cell n.
x10% in RT

50,64
3,71
4,41
7,34

na
3,63
5,38

na
5,52
5,48
5,74
5,47

5,6

5,55
4,82
6,03
7,93
7,12
5,12
5,72

89,7
34,8
56,7
59,8

38,2
62,3

70
46
52,1
39,4
46,8
60,2
47,3
53
69,3
63,1
58,1
44,2

50

2,53
0,74
0,88
1,47

0,73
1,08

1,10
1,10
1,15
1,09
1,12
1,11
0,96
1,21
1,59
1,42
1,02
0,11

15,00
10,89
8,59
13,28
15
10,10
9,13
10
7,45
13,32
12,37
14,92
13,41
9,94
11,43
12,75
10,96
11,82
9,65
14,36

8,06
10,26
11,75
18,23
33,69
12,85
12,28
19,06
11,21
14,34
19,09
16,60

9,96
15,40

6,81
13,15

6,48
11,29
13,66
19,31

1,86
1,06
0,73
0,73
0,45
0,79
0,74
0,52
0,66
0,93
0,65
0,90
1,35
0,65
1,68
0,97
1,69
1,05
0,71
0,74

8,07
sd 10,68
3,63
max 50,64

55,06
13,47
34,80
89,70

1,13
0,47
0,11
2,53

11,72
2,26
7,45

15,00

14,17
6,04
6,48

33,69

0,94
0,40
0,45
1,86

* bone marrow sample




Conclusions

Trechnical Issues:

o User friendly.

= Better standardization

o CML with high WBC counit and transcript levels?

e Bone marrow or other samples (RNA, isoelated cells)?
» \WBC count before analysis (advisalble)

e absolute copy nUMbEer?

Economical Issues:

e cost of repeated samples
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