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Cell subset analysis

 Isitreally necessary?

 Increased assay sensitivity

— If there is mixed chimaerism in only one cell lineage,
the overall population of recipient cells may be too
low for detection if DNA from whole blood is used for
the assay

e Clinical significance of split chimerism

— Patients show complete chimerism in one cell
subset but mixed chimerism in another
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Clinical Significance

— Full donor CD3+ chimaerism strong predictor of
acute GvHD grades 2-4 at day +30

— Delayed establishment of full donor CD3+
chimaerism in myeloid malignancies associated with

relapse (p=0.002, n=102)
— ? Donor or recipient origin CD3+ - assess disease
status of non-malignant disorders such as HLH

Mohty et al., Haematologica, 2007

El-Cheikh et al., Am J Hematol 2012
Rupa-Matysek et al., Trans Proc 2011
Stikvoort et al., Biol Blood Marrow Trans 2013
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Single cell lineage Isolation
e High purity

* No cross-contamination between cell lineages

Whole
l l Blood

Tcells Myeloid NKcells
cells
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Methods of cell Isolation

 Negative Selection

* binding of an antibody to the cell subtype may
cause blocking or activation

e antibody to a cell of interest is unavailable
 may wish to eliminate a specific cell type

Unwanted cell

Antioody
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Methods of cell Isolation

e Positive selection

e presence of the antibody does not interfere with
assay

o antibody to deplete the cell of interest is
unavailable

Dasirad call
bmbed et
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Storage requirements

 When blood stored at 22°C, purity remained fairly
constant, DNA concentration and peak heights
decreased d3, d4.

 When blood stored at 4°C, purity and DNA concentration
drop on d2. Peak heights follow similar pattern.

effect of blood storage temperature on split cell purity - gated

% gated cells stained
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Purity assessment of single cell

lineage samples

e Contamination by an unwanted cell lineage can
decrease reliability of the result

4 EFI Standards version 5.6.1 (2011), Section 14.190 A

“When HCE (Haemopoietic Chimaerism and Engraftment) testing is performed
on cellular subsets isolated by cell sorting, the purity of the sorted population
must be documented and taken into account in the analysis of the results. If

\_ this is not possible it must be clearly stated in the report.” )

ASHI Standards 2011, Section D.5.3.4.1.8
“Document the purity obtained if processing involves isolation of cell subsets. If
purity is not assessed, this must be documented on the test report.”
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Methods of purity assessment

e Stain a primary antibody

* Abs used for CD3 and CD19 separations at least
partially block all other isotypes

e Stain alternative marker CD5 for CD3 cells
CD20 for CD19

e Stain a secondary antibody
 PCR based assay
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Staining Strategies

1. Stain with fluorochrome-conjugated antibody targeting alternative cell
markers on the desired cell population

‘ a-CD2 Q

N@a T L

e.g. T cells 0 8 &
0

FL1

2. Add a fluorochrome-conjugated antibody targeting the primary ceII surface
marker at the same time as the selection cocktail

O— ’WQ W
e.g. T cells @ . ‘QCDS &
v: i &) W ow' W
9 FL1
3. Use a fluorochrome-conjugated secondary antibody (ie, goat anti-mouse IgG)
;0 1)

GAM-FITC will only bind

O 4
S @ to mouse antibodies on
e.g. T cells A the human cells

GAM-FITC
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Flow cytometry plots
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PCR Kit

 Amplifies ultra-conserved sequence (UCS) of
human genome (96bp) and non-coding DNA
sequence excised in mature T cells (206bp).

PCR vs flow

| flow purity - % gated
O PCR - height calc

sample
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Purity assessment - results
e /25 patients assessed over last 12 months

[198-99%

M 91-98%

M >91%

@ undefined
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Assay Set-up

e Screen pre and donor reference DNA

e Multiplex in house PCR for whole blood samples
« Singleplex in house PCR for single cell lineages
 Panel of 8-16 markers

o Capillary electrophoresis using ABI 3130

 PCR kits (Eurochimerism Kit)

o Subscribe to NEQAS L | EQA scheme
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Assignment of results
« Criteria for assignment of results must be
defined

e Always run a known control: ASHI DNA with
defined donor %

 Peak Height - ? Stutter ratios can be altered if ph
Is over 7000 I.e. Falsely high

e Remove markers which lie +/- 2 S.D. from mean
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Calculation of results

o Stutter correction where appropriate

 When multiplex PCR Is used, results must take
Into account possible amplification bias

 Longer markers may be excluded if there Is a
wide range of allelic variabllity

« Aim to have equal peak heights for all markers
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Case Study 1

e 60 year old M with AML

* Received double cord transplant as part of UK
RIC UCBT trial in December 2012

e Trial requires CD3, CD19, CD66 and whole
blood monitoring at D+7, 14, 21, 28, 35, 60 etc

« Analysis showed different results between
lineages

(I T T G e e et fier el e il



Central Manchester University Hospitals NHS|
NHS Foundation Trust

Case Study 1 - results
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Case Study 2

e 52 year old M with AML

e Originally on AML 15 trial

 Entered AML 17 trial high risk arm in 2012
 Received MUD transplant August 2012

e Reduced intensity conditioning: Fludarabine and
Alemtuzamab
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Case Study 2 - results
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Case study 3

e 14 year old M with XIAP

e Deletion in the SH2D1A gene - lack of modulation of
IFN-y, causing uncontrolled cell proliferation

 Presented 2012 with fever, rash, lymphadenopathy

« Cytopaenia, raised ferritin, coagulopathy,
haemophagocytosis and falling counts.

« HLH treated on HLH 2004
 Received MUD transplant July 2012.
* RIC conditioning: Fludarabine Treosulfan Alemtuzamab
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Case study 3

e Post-transplant:

* Neutrophil Ab

 Plasma exchange and Rituximab
e Splenectomy

 Recipient T cell driven HLH

e CD3 donor % rising - ? curative
 Booth et al., Blood 2011 53-62.
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Case Study 3 - results
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Future

« ? Lineage-specific EQA scheme

e Points from User Group Forum 2012

e 2 markers from 2 different chromosomes
e Sensitivity

« Age of sample and accuracy of results

* Leucocyte Immunophenotyping

e % purity and % contamination reported?
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