.Q STATE OF NEW YORK
DEPARTMENT OF HEALTH

Wadsworth Center The Governor Nelson A. Rockefeller Empire State Plaza P.0.Box 509 Albany, New York 12201-0509
Antonia C. Novello, M.D., M.P.H., Dr.P.H. Dennis P. Whalen
Commissioner Executive Deputy Commissioner

Molecular Oncology Proficiency Test Program
MODE 10-06
Summary of results'

December 17, 2006

Dear Laboratory Director,

Below isasummary and discussion of the New Y ork State proficiency test for Molecular
Onoology from Octobea 2006 MODE 10-06.

Samples: dl laboratories received three (3) different specimens prepared by Wadsworth Center
personnd.

Evduation: Laboratories were asked to perform those molecular assays for which they hold or
have applied foraNY S pamit. A total of 33 |aboratories participated, performing various
numbers and combinationsof tests. Theattached tables summarize the results and methods that
were used by participating laboratories. A congensus interpretation of G(ermline/nomal) or
R(earranged/positive) isdso indicated where possible. Please note tha R includes anything that
isnot nomal, i.e. tha isrearranged, trandocated, or containsafuson gene or viral sequences.
Only truly noma samples, i.e. those without any evidence of a disease-related process of any
naure, should be called G. I(ndeterminate) is shown if no consensus was reached because only
onelab performed atest, or if the difference between the number of labsreporting R or G was

I 1. In addtion, you aso receive a persondized result sheet that gives your lab@result in
compaison to theal lab consenaus derived from al methods combined. Y our scoreis expressed
as afraction, whereby the denominator is the numbe of samples you andyzed with agiven
assay and that were scored, and the numerator is the number of samples for which you agree with
the conenaus. For example, 3/3 meansyou analyzed al 3 samples and agreed with the consensus
for al 3 of them. 1/2 would mean you andyzed only two samples, and agreed with the consensus
for only one of them. A 0.5 isgiven to asampleif both Southern blot (SB) and PCR methods
were used for an assay, but only oneof the two results was in agreement with the consensus. At
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this time we did not assign agrade, but plan to do so in thefuture. Note, if you wrote your result
in thewrong column on theresult sheet, it was evaluated accordingly. Thus, please make sure
that your result appears in the column corresponding to thegeneral method used.

NYS#L/L 1:

B-cdl tests: For IgH, all 22 |aboratories that used PCR reported no rearrangement, as did al five
labsthat tested for IgH by SB. Three out of fourlabs (75%) that tested for IgKappa by PCR
foundno rearrangement, as did the two laboratories that tested for IgKappa by SB. Onelab,
however, reported an IgK rearrangement by PCR. Two labsaso tested for IgLambda, one by SB
and ore by PCR, and both foundno rearrangement. With oneexception, al laboratories that
tested for BCL 2 t(14;18) by variousmethods reported no trandocation at any of thethree
breakpoints. Similarly, noneof the eight laboratories that tested for BCL1 t(11;14) by any
methodfounda rearrangement. Thus, there was ageneral congenaus that this sample did not
exhibit immunaylobuin gene rearrangements.

T-cdl tests. All 20laboratories that tested for TcRGamma by SB and/or PCR reported a
rearrangement, as did dl eleven labs tha tested for TcRBeta. Onelaboratory also tested for
TcRDeltausng SB, and dso founda rearrangement. These results suggest that this sample
contained a T-cdll clone, positive for both T-cell receptor beta and gammaand possibly TcR ddta
rearrangements.

Theresults fromal other tests performed were negative.

In aggregate, these results indcate that the sample contained a T-cell clone with both TcR beta
and gamma rearrangements. This conclusonis consistent with theresult from Flow Cytometry,
which indicated acommon thymocyte.

NY S#L/L 2:

B-cdl tests. For IgH, 20 out of 22 laboratories (91%) tha used PCR reported no rearrangement,
as did thefive laboratories that used SB. Three out of fourlaboratories (75%) that tested for IgK
by PCR reported no rearrangement, as did the two laboratories tha used SB. Onelab showed a
positive result for IgK by PCR, and thus was the same lab tha foundan IgK rearrangement in
L/L 1. Two labs dso tested for IgLambda, one by SB and one by PCR, and both foundno
rearrangement. All laboratories that tested for BCL2 t(14;18) by variousmethods reported no
trandocation at any of the three breakpoints. Similarly, al eight laboratories (100%) that tested
for BCL11(11;14), oneusng SB, four usng PCR, oneusng RT-PCR, and two using FISH,
foundno rearrangement. Thus, there was a near unanimousconsensus that this sasmple did not
exhibit rearrangements of theimmunaglobulin genes.

T-cdl tests. All 20laboratories that tested for TcRGamma by SB and/or PCR reported no
rearrangement as did the eleven labstha tested for TcRBeta. Onelab tested for TcRDelta by SB,
and also foundit to bein its germline corfiguration. Thus, there was a unanimouscongsensus that
this sample did not exhibit T-cell receptor rearrangements.



MLL-AF4t(4;11). All fourlabsthat tested for MLL-AF4, two using RT-PCR and two using
FISH, identified the presence of the trand ocation.

FLT3ITD: All eightlabsthat tested for FL T3 mutation identified theinterna tandem
duplication, whereas nonefoundthe D835 mutation.

Theresults fromal other tests performed were negative, i.e., did not detect a rearrangement, or
foundno evidence for vird sequences.

In aggregate, these results indcate that the sample is an acute monobastic leukemiawith the
FLT3I1TD mutation. This conclusonis congstent with theresult from Flow Cytometry, which
indicated an unusud myelomonacytic cell.

NY S#L/L 3:

B-cdl tests: For IgH, all 23 laboratories that used PCR reported a rearrangement; in contrast, two
out of thefourlaboratories (50%) tha used SB did not detect a rearrangement. Theorelab that
performed FISH dso reported a rearrangement. All fourlabsthat tested for IgK by PCR reported
arearrangement; in contrast, oneout of thetwo labs (50%) tha performed SB for IgK foundno
rearrangement. While the exact reasons for theinconsistent results from SB anaysis for IgH and
IgK are unknown, it is possible that theamount of maignant cells was at thelow end for the
sengitivity of thismethod. Onelab tested for IgL by SB and founda rearrangement whereas the
onelab that used PCR did not find arearrangement. Therefore, the consensaus for IgL was
indeterminate. Using PCR, al 13 laboratories that tested for BCL2-IGHJ Mbr, seven out of the
eight (88%) labsthat tested for mer, and the two tha tested for BCL2-IGHJ Mbr 3Qreported no
trandocation, as did the three labsthat tested for BCL2-1GHJ using FISH. All six laboratories
testing for BCL1t (11,14), fourusng PCR, one using RT-PCR, and one usng FISH, foundno
rearrangement. Thus, these results suggest that this sample contained a B-cdll clone with both
IgH and IgK gene rearrangements.

T-cedl tests. 19 out of 20 labaoratories (95%) that tested for TcCRGammaby PCR foundno
rearrangement, as did the one lab usng SB. Similarly, seven out of eight labs (88%) that tested for
TcRBetausng PCR foundno rearrangement, as did dl fourlabsusing SB. Thetwo laboratories
tha tested for TcCRDéeltaby SB and PCR, respectively, adso foundno rearrangement. Therefore,
there was agenera consensus tha this sample did not contain a T-cdll clore.

C-myc t(8;14): Three laboratories tested for t(8;14) by FISH, andal threeidentified the presence
of the trandocation.

EBV: All three labsthat tested for EBV by PCR identified the presence of EBV sequences.

lgV mutation: Two labstested and foundan 1gV; mutation by PCR, and both identified it as
family 4.



P53: Thetwo labstested for P53 dteration by PCR or FISH, respectively, foundan dteration.
Onelab identified the mutation by sequencing as R248G the other found P53 deletionin about
30%cdls.

Theresults fromal other tests performed were negative, i.e., did not detect a rearrangement, or
foundno evidence for vird sequences.

In aggregate, these results indcate that the sample contained a B-cell clone with IgH and IgK
rearrangements, a t(8;14) trandocation, and dso IgVy and P53 mutations. Thisis congstent with
theresult from Flow Cytometry, which indicated an immature B cell.

In summary, there was excellent agreement between the molecular and the Flow Cytometry
results. However, theanalysis by molecular methods clearly provided addtiond information by
identifying theL/L 2 sample as containing the FLT3 ITD mutation and MLL-AF4 trand ocation,
andL/L 3 containing the EBV sequence, C-myc t(8;14) trandocation, and IgVy and P53
mutations. Thus, these two approaches are complementary rather than redundant. In this PT, we
asked for an overdl diagnoss for each sample, and required you to provide thisinformationasin
the patient test report. In generd, laboratories respondeal well and theanswers indcated agenera
diagnostic consensus, dthowh theactud wording varied from lab to lab. Only onelab made a
reporting mistake and indicated tha sample L/L 3 was ber/abl positive and IgH negative, athough
thear results were ber/abl negative and IgH as positive. Another lab did notindicate specificaly
T- and B-cdl clond lymphoid populationfor L/L 1 and 3, though their results foundT- and B-
cdl dondity, respectively. While we recognize tha PT reporting is somewhat artificia, we till
urge you to make sure tha your interpretation matches theana yticd results. Three labsthat
submitted testing reports together with the PT result sheets did naot fill out the overal diagnoss.
Please providethisinformation asit is a pat of the evauation for your lab to correctly report
your test in an overal diagnoss.

Theattached table and figure 1 shows the DNA and RNA yiddsdistribution for the three
samples. RNA yiddsfrom samplesL/L1, 2, and 3 ranged from aminimum of 2.5, 2.8,and 2.6 " g
to amaximum of 29, 535, and 36" g, respectively, corresponding to an about11-19-fold
difference between lowest and highest yield for each sample. DNA yieldsfor samplesL/L1, 2
and 3 dso ranged broadly from4.4, 4.6, and 5 " gto 260, 255 and 270" g, respectively,
corresponding to an abou 54- to 59-fold difference between lowest and highest yield for each
sample. Presumably, themethods used for DNA and RNA isolation contributed to this wide
range. However, it aso raises the question of how accurate some of the measurements are.

Finaly, somegeneral comments. Onelaboratory entered thar bcl-2 resultsfor L/L 1 and 2 under
PCR and L/L 3under RT-PCR. Ancther lab recorded the PML/RAR results unde PCR. There
seems to be some confuson as to where to write your results. Please note: RT stands for reverse
transcription, not rea time, and thus should only be used for assays whose starting materid is
RNA. If your starting material is DNA you mug record your result in the PCR column. Please



make sure that your results are written in the correct column tha corresponds to the method you
used. Onelab used P53 amplification as control for DNA qudity, however, theresults were
entered as positive for P53 mutation under PCR. Also, there were afew labsthat did notindcate
the methods and/or reagents that they used for ther assays. We can not properly evauate your
results without this information. Furthermore, cortrary to earlier ingructions, we now request

tha you andyze the sasmples by all molecular tests paeformed in your lab for which you hold or

have applied foraNY S pemit.

If you have any questions, comments or suggestions, you may contact me by phoneor email at

518474-20880r schneid@wadsworth.org.

Thedates for the Molecular Oncology PT mail-out in 2007 are:

Mail-out date
February 26
June25
Octobea 29

Sincerdly,

Erasmus Schneider, Ph.D.

Director, Oncology section

Clinicd Laboratory Evauation Program
Wadsworth Center, Room E604
Empire State Plaza

Albany, NY 122010509

Ph: 5184742088

FAX: 5184741850

Due Date
March 26
July 23
November 26



