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Dear Laboratory Director,

Below isasummary and discussion of the New Y ork State proficiency test for Molecular
Onoology from February 2006, MODE 2-07.

Samples: All 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 33laboratories 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(ermlinenomal) or
R(earranged/positive) isdso indicated where possible. Please note tha R includes anything that
isnot nomal, i.e. tha isrearranged, trandocated, containsafuson gene or viral sequences, or
containsamutation. Only truly nomma samples, i.e. those without any evidence of a disease-
related process of any nature, should be cadled G. I(ndeterminate) is shown if no congensus was
reached because only onelab performed atest, or if the difference between the number of labs
reporting Ror Gwas! 1. However, in cases where there was a clear differencein theresults
obtained with onemethodvs. ancther, e.g. southern blot (SB) vs. PCR, then the GonsensusOwas
expressed for each method separately as e.g. R/G, where thefirst letter bdongsto thefirst
method, and the secondbelongsto the secondmethod. In addition, you aso receive a
persondized result sheet that gives your lab@ result in comparison to thedl lab consenaus
derived from dl methods combined. Y our scoreis expressed as a fraction, whereby the
denominator is the number of samples you analyzed with agiven assay and tha were scored, and
the numerator is the number of samples for which you agree with the congensus. For example,

! The use of brand and/or trade names in this document does not constitute an endorsement of the products on the
part of the Wadsworth Center or the New Y ork State Department of Health



3/3 meansyou andyzed al 3 samples and agreed with the consensus for al 3 of them. /2 would
mean you anayzed only two samples, and agreed with theconsenaus for only oneof them. If
you reported results from two different methods, each method will be scored independently. At
this time we did not assign agrade, but may do so in thefuture. If your result is different from
the conensus we ask that you take acareful look a your analysis and investigate why you may
have reported a discrepant result. While this may be because of your assay® design or sensitivity
and thus does represent an error per se, there were aso severa instances where we suspect either
asample mix-up or amistake in entering the data on theforms.

NYS#L/L 1:

B-cdl tests: For IgH, all 24 1aboratories tha used PCR reported no rearrangement, as did the six
and three labsthat tested for IgH by SB and FISH, respectivey. All five labsthat tested for
IgKappa (IgK) by PCR foundno rearrangement, as did the three laboratories that tested for IgK
by SB. Onelab aso tested for IgLambda (IgL) by SB, and foundno rearrangement. All
laboratories that tested for BCL2 t(14;18) by various methods reported no trandocation at any
of thethree breakpoints. Similarly, noneof the ninelabaratories that tested for BCL1 t(11;14) by
any methodfoundarearrangement. Thus, there was agenerd consensus that this sample did not
exhibit immunaylobuin gene rearrangements.

T-cdl tests: 20 of the 21 (95%) laboratories that tested for TcCRGamma (TcRG) by PCR found
no rearrangement, as did al 13labsthat tested for TcRBeta (TcRB) by SB and PCR. Theone
laboratory tha tested for TcRDdta (TcRD) by SB foundno rearrangement. These results
suggest that this sample did not exhibit T cell receptor gene rearrangements.

JAK2: 16 out of the 17 (94%) labstha tested for the JAK2 mutation foundit, which is
congstent with theknown genotype of themalignant cells used to spike the sample. Theone lab
tha missed the mutation may have mixed-up the samples, since they reported a JAK2 mutation
in sample LL 3, which was reported as wild-type by all other labs

P53: Two laboratories tested for p53; one foundaddetion of chromosome 17p by FISH,
whereas the other tested for p53 mutation, but conduded that the sample was wild-type for p53.
However, thisresult isin contradiction to the reported p53 status of the malignant cellsin this
sample.

CLL: Onelaboratory andyzed this sample with a CLL FISH pand and detected trisomy 12
(33%), 13g34and 13914(19%eq) and ATM (45%) amplification.

Theresults fromal other tests performed were negative, with the exception of one lab each for
ba/abl and PML/RAR. Presumably, these represent spuriousresults, possibly caused by
contamination.



In aggregate, these results indcate that the sample contained the JAK2 (V617H mutation, and
the ovedl diagnossis neoplastic myeloid cel proliferation, congstent with polycythemiavera
This conclusonisin agreement with theresult from Flow Cytometry, which indicated an
unusud myeloid cell.

NY S#L/L 2:

B-cdll tests: There were congderable discrepanaes between results obtained by SB and PCR.
Whereas adl six labsthat used SB foundIgH to berearranged, only 5/25 (20%) labsfoundan IgH
rearrangement by PCR. Upon closer andysis of the primers used, two of those five labs used
home brew primers for FR2 and FR3, respectively, one used thetubeD primers from the
Biomed 2/IVSkit, and one used the tubes A-C of theBiomed 2/IVSkit. However, thislast lab
may have mixed-up ther results with another sample. Finaly, onelab, athough it reported (RO
as theoverdl result, indicated G5Ofor dl of theindvidua primers, and thusit isundear what
ther red result is. In order to investigate the possible rearrangement further, we reran this
sample usng TubeD and E primers from the Biomed 2/IVSkit, and were able to reproduce the
result from the one lab that used those primers. Thus, it appears that the lgH rearrangement in
this sample indeed does invave the diversity region targeted by thetubeD primers. Therewas a
similar discrepancy between SB and PCR for IgK; whereas dl fourlabsthat used SB reported
germline configuration, thefourlabsthat used PCR dl foundIgK to berearranged. No evidence
for ethe bcl-2 or bel-1 trand ocationswas detected. Thus, it appears tha this sample contained a
B-cdll done with an unusid IgH rearrangement, possibly invaving thediversity region. It dso is
an expample, where SB was able to provideinformation not obtained by the standard PCR
procedures used by mogt labs

T-cedl tests: Smilar to theresults with theimmunaglobuin genes, there were substantia
discrepandes between results obtained with SB and PCR for TcR genes. Wheresas five out of the
six labs (84%) that tested for TcRB by PCR founda rearrangement, four out of the seven labs
(57%) that used SB foundno rearrangement. In contrast, al 21 laboratories tha tested for TCRG
by PCR foundno rearrangement. Thus, theconsensus was tha TcRG wasin its germline
configuration, whereas for TCRB no clear consensus was reached when both methods are
congdered. Only onelaboratory tested for TcRD by SB and reported a rearrangement.

C-myc t(8;14): All three laboratories that tested for t(8;14) by FISH identified the presence of
thetrand ocation.

P53: Two labstested for p53; one foundamutation by PCR, nandy Y236H theother foundno
ddetion of chromosome 17p by FISH.

BCL-6: All fourlaboratories tha tested for BCL-6 by FISH identified the presence of a
trand ocation.



IgvVH mutation: Of thetwo labsthat tested for IgVH, onefoundamutation, namey VH4-59in
33%of dldes, whereas as the other did not.

Theresults fromal other tests performed were negative.

In aggregate, these results indcate that the sample contained a B cdll clone possibly with TcRB
rearrangement, and c-myc and BCL-6 trandocations Theoveradl diagnodsis congstent with
results from Flow Cytometry, which indicated an early B cell.

NY S#L/L 3:

B-cdl tests: For IgH, 23 out of the 25 (92%) laboratories that used PCR reported a
rearrangement, as did dl six l[aboratories that used SB. All eight labsthat tested for IgK (PCR=5,
SB=3) reported arearrangement, whereas the one lab that also tested for IgL by SB foundno
rearrangement of IgL. No trandocations invdving bd-2 or bcl-1 were detected. Thus, these
results suggest that this sample contained a B-cell clone with both IgH and IgK gene
rearrangements.

T-cedl tests: 19 out of the 21 laboratories (90%y) that tested for TcCRG by PCR foundno
rearrangement. Similarly, al six labsthat tested for TcCRB by PCR and six out of the seven labs
(86%) that used SB foundno rearrangement. Onelaboratory also tested for TcCRD by SB and
foundno rearrangement. Theefore, there was ageneral consensus that this sample did not
containaT-cel clone.

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

|gVH mutation: Three labstested for IgVH mutation. Of these, one lab@ result was
indeterminate, whereas the other two detected a mutation. Interestingly, onelab reported a
IgVH4 mutation, whereas the other identified it as IgvVH3-30.

CLL: Onelab aso used the CLL FISH pand and reported a deletion 139143 and amplification of
13g34.

Theresults fromal other tests performed were negative.

In aggregate, these results indcate that the sample contained a B-cell clone with IgH and IgK
rearrangements, and possibly algvH mutation. Thisis congstent with theresult from Flow
Cytometry, whichindicated aB cell.

In summary, there was good agreement between the molecular and the flow cytometry results.
However, theandysis by molecular methods clearly provided additiond information by finding
tha sample L/L1 contained the JAK2 mutation, L/L 2 contained thec-myc t(8;14) and bcl-6
trandocations and L/L 3 contained the EBV sequence. Thus, these two approaches are



complementary rather than redundant. In this PT, we asked for an overall diagnossfor each
sample, and required you to provide thisinformation as in the patient test report. In generd,
laboratories responded well and the answers indcated agenera diagnostic consensus, athough
the actud wording varied from lab to lab. While we recognize that PT reporting is somewhat
artificid, we still urge you to make sure that your interpretation matches theandytica results.

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 5.4, 5.2,and 3.2" g
to amaximum of 97, 86, and 77 " g, respectively, corresponding to an about 17- to 24-fold
difference between lowest and highest yield for each sample. DNA yieldsfor samplesL/L1, 2
and 3 dso ranged broadly from 4.7, 2.9,and 3.4 " gto 470,301,and 243" g, respectively,
corresponding to an about 69- to 103-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.

Finally, somegeneral comments. There seems to be some confuson as to where to write your
results. Please note: RT stands for reverse transcription, not real time, and thus should
only be used for assays whose starting material is RNA. If your starting material is DNA
you must record your result in the PCR column. Please make sure that your results are
written in the correct column that corresponds to themethod you used. Please note, if you use
p53 amplification as control for DNA qudity do not indcate this as a p53 test. Also, there were
afew labsthat did not indcate the methods and/or reagents tha they used for thar assays. We
cannot properly evauate your results without this information. Furthermore, contrary to earlier

instructions, we now request that you anayze the samples by all molecular tests peformed in
your lab for which you hold or have applied for aNY 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 Due Date

June25 July 23

Octobea 29 November 26
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



