Korean J Hematol Vol. 42, No. 4, December, 2007

A Case of Acute Promyelocytic Leukemia with PML/RARA
Translocation Showing Familial t(9;15)(q34;g22)
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Chi Seon Ko, M.D. and Deog Yeon Jo, M.D.’
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(] Case Report[]

We report the unusual case of an APL patient with a familial t(9;15)(q34;q22) and acquired t(15;17)
(q22;q21). This is unique in that the patient had a constitutional abnormality with the same breakpoints
as those observed in the tumor clone from the APL. It is unclear if the breakpoint, 1522, in the constitu-
tional aberration influenced the induction of the PML/RARA translocation in the APL. If a specific trans-
location in a patient with leukemia does not go away with clinical improvement, a congenital or familial
chromosomal abnormality should be considered. Additional patients with similar findings are needed to
understand the pathogenesis of these events. (Korean J Hematol 2007;42:428-432.)
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INTRODUCTION

Acute promyelocytic leukemia (APL) is genet-
ically well characterized by a gene fusion tran-
script involving the gene for the retinoic acid re-
ceptor alpha (RARA) of chromosome 17 and the
PML of chromosome 15. The product of the fu-
sion genes, PML/RARA, maintains the ligand-
binding domains of RARA and blocks the tran-
scription of the genes required for myeloid cell
leuke-

differentiation resulting promyelocytic

mogenesis.”

Although most APL cases present with classic
t(15;17) and some cases with either simple or
complex variants of this translocation, involving
chromosomes 15, 17 and one or more other chro-

mosomes, such as t(15;20;17)(q22;p13pq21), t(6;

15;17)(q25;922;921), t(2;15;17)(q21;922:;q21), t(1;
15;17)(q36;922;g21.1),> 1(17;20)(q215q12), t(3;17)
(926.3;q12) and t(5;17)(g35; q21),"*” familial or
constitutional chromosomal abnormalities asso-
ciated with hematological malignancies are rare.”
However, variable constitutional chromosomal
abnormalities have been steadily presented with
a possible to definite association.” The most fre-
quent abnormality is a constitutional trisomy 8
mosaicism, which is found in 15~20% hemato-
logical dysplasias and neoplasias. The inversion
of chromosomes 8 and trisomy 21 are known to
be strongly associated with an increased risk of
hematological malignancy.lo’m There is also a re-
port of constitutional 21 trisomy in APL.'”
Generally, most trisomies or structural rear-
rangements those are often observed in cancers
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are acquired abnormalities associated with the
disease process. However, some specific break-
points of constitutional translocations observed in
some hematological malignancies suggest that the
constitutional translocation itself plays a major
role in the malignancy process.”” However, in our
literature review, there were no other constitu-
tional abnormalities that can provide more clues
to understanding the process of leukemogenesis
in APL.

We report an unusual case of APL with the
classical PML/RARA translocation in a patient
with constitutional t(9;15)(q34;q22). It is unclear
if the breakpoint, 1522, in the constitutional
aberration of this patient might have influenced
the induction of PML/RARA translocation in
APL. This is a unique case with a constitutional
abnormality with the same breakpoint as those
observed in the tumor clone in APL.

CASE REPORT

A 25-year-old woman was admitted for an evalu-
ation of persistent gum bleeding and epistaxis.
She showed menorrhagia, arthralgia, and myal-
gia, and bruised easily. The hematologic tests
showed the following: hemoglobin 9.8g/dL, plate-
let 6x10°/L and a white blood cell count of
18.15x10° with 53% blast cells, 6% promyelo-

Fig. 1. The blasts are filled with coarse azurophilic granules
without prominent Auer rods.

cytes, 1% myelocytes, and 6% band neutrophils.
The FDP and D-dimer were increased by up to
S8ug/mL and 15.95ug/mL. The bone marrow bi-
opsy showed a packed marrow with immature
cells and in aspirate, the cytoplasms of cells were
filled with coarse azurophilic granules without
prominent Auer rod (Fig. 1). Immunophenotyping
revealed CD13+ (91.2%), CD33+ (96.9%), MPO+
(85.6%), HLA DR- (4.54%). A diagnosis of acute
promyelocytic leukemia (APL M3) with DIC was
made. The patient was treated with Idarubicin
and ATRA for induction therapy. After complete
remission had been achieved, consolidation ther-
apy was performed 3 times, and she has remained
in complete remission since.

The cytogenetic result of her first BM cytoge-
netic study was 46,XX,t(9;15)(q34;q22), t(15;17)(q22;
g21) (Fig. 2). Each allele of chromosome 15 trans-
located with each chromosome 9 and 17. In FISH
study, 99% cells showed fusion signals of PML/
RARA (LIS PML/RARA dual color translocation
probe; 1522 LSI PML spectrumOrange/ 17g21.1
LSI RARA spectrumGreen) (Fig. 3). A PML/
RARA rearrangement was found using reverse
transcriptase nested PCR.

After achieving complete remission, t(15;17)
(g22;g21) was no longer found in the karyotype
and FISH studies (Fig. 4). However, the t(9;15)
(q34;q22) still remained after consolidation che-
motherapy. Considering the possibility of a con-
stitutional chromosomal abnormality of t(9;15)
(q34;922), her healthy family’s karyotypes were
examined. Her mother and two elder sisters were
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Fig. 2. G-banded karyotype of bone marrow cells showing
46,XX,t(9;15)(q34;922),t(15;17)(922;q21).
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Fig. 3. In FISH study, 99% cells show fusion signals (white
arrow) of PML/RARA (LIS PML/RARA dual color trans-
location probe;15g22 LS| PML spectrumOrange/17g21.1 LSI
RARA spectrumGreen).

Fig. 4. After treatment, follow up FISH studies show no fu-
sion signal of PML/RARA (LIS PML/RARA dual color trans-
location probe;15g22 LS| PML spectrumOrange/17g21.1 LSI
RARA spectrumGreen).

included for the cytogenetic analysis of periph-
eral blood. Her father was deceased. In addition,
her peripheral blood was evaluated for the
karyotype.

The cytogenetic analysis showed t(9;15)(q34;q22)
in all three families’ and her peripheral blood,
which confirming that t(9;15)(q34;q22) was a con-
stitutional and familial rearrangement (Fig. 5).
Metaphase FISH study of the patient’s peripheral
blood with LIS PML/RARA dual color trans-
location probe showed that the two Orange PML
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Fig. 5. G- banded karyotype of the patient’s mother>s pe-
ripheral blood showing t(9;15)(q34;922).
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Fig. 6. Metaphase FISH study of the patient’s peripheral
blood shows a PML probes hybridize with q34 of chromo-
some 9 (LIS PML/RARA dual color translocation probe;
15022 LS| PML spectrumOrange/17g21.1 LSl RARA spec-
trumGreen).

probes hybridize with each different chromosome
locus; g22 of a normal allele of chromosome 15
and g34 of chromosome 9 (LIS PML/RARA dual
color translocation probe; 1522 LSI PML spec-
trumOrange/17q21.1 LSI RARA spectrumGreen)
(Fig. 6).

DISCUSSION

The identification of constitutional chromo-
some anomalies is important in some specific ma-
lignancies including neurofibromatosis, retino-
blastoma and Wilm’s tumor because they may
help to determine the location of the DNA se-

quences involved in the genetic predisposition.'*"”
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Variable constitutional chromosomal abnormal-
ities have been reported with a possible to defi-
nite association with hematologic malignancies,
including trisomy 8, trisomy 21."'? In addition
to these aneuploidy or large defects in chromo-
somes, constitutional structural rearrangements
also have been reported, suggesting the associa-
tion with hematologic malignancies. One of the
cases was a case with constitutional and familial
inv(8), three of the five carriers have a diagnosed
clinical disease: ANLL-M7, ITP and breast car-
cinoma. In the case of acute nonlymphocytic leu-
kemia with a constitutional inv(4)(p16q26) cod-
ing murine leukemia viral (v-raf) oncogene, pseu-
dogene 1 and IL-2 gene, the author said activa-
tion of the genes could have played a role in the

.18
leukemia.'

pathogenesis of the patient’s
Mozziconacci et al. presented 4 cases of constitu-
tional balanced pericentric inversion of chromo-
some X, 2 and 5 with or without acquired chro-
mosomal aberration in myeloid malignancies,
suggesting influence of the constitutional peri-
centric inversion to hematologic malignancies.'”

In particular, constitutional translocations with
the break points that harbor the genes in charge
of a specific type of leukemia also have been re-
ported in several patients with hematological ma-
lignancies as in this presented case. In the case
of Ganly et al. of myelodysplastic syndrome and
transforming to acute myelocytic leukemia with
constitutional t(5;7)(ql1;pl5), the disruption of
bands 5qll1 or 7pl5, which are frequently ob-
served in MDS, AML as acquired transloca-
tions.”” Becher et al. and Qian et al. reported cas-
es of CML with constitutional Robertsonian tran-
location attended by Philadelphia chromosome.”*?
Constitutional t(5;11)(p15.3;q23) attended by acute
lymphoblastic leukemia and t(8;21) with acute
nonlymphocytic leukemia in a Down syndrome
were also reported.”” As a chromosomal fragile
site, constitutional chromosomal aberrations har-
boring the genes involved pathogenesis in hema-
tologic malignancies would provide more infor-

mation to discover their unknown pathogenesis.

In this case, the break point 1522 of constitu-
tional 1t(9;15)(q34;q22) was located proximally
from the general breakpoint of 15g22 in APL in
metaphase FISH study, which were observed as
same breakpoint in G-banding. To our knowl-
edge, this is the first case of constitutional
t(9;15)(q34;q22) attended by APL. There are just
two constitutional t(9;15) cases associated with
Prader-Willi syndrome and unknown psychomo-
tor retardation syndromes.”*” Those were not a
sole aberration and the break points were differ-
ent from our case, as the former was 45 XY,
-9,-15,+der(9),t(9;15)(9pter->9q34::15q11->15qte
r) and the later was 46,XY,-9,-15,+1(9P),t(9;15)
(ql1;p12). The carrier family members showed
normal appearance and mental status.

This case showed a clinical response and there
was no difference in the clinical progress and out-
come with cases of APL with the typical t(15;17).
Although, the role of the constitutional t(9;15)
(q34;922) and the association with PML/RARA
translocation in this case are unclear, the patient
was found to have an unusual breakpoint that
harbored the PML gene.

Fo
B

wAdEFdNEd e 542 1(1517)(q22:q21)
of Eukslo] Yebd AAHA 1(9;15)(q34;q22) FH x2
1o & H 33} vholth. o] Sxjel|A] Bzl A
1(9;15)(q34;q22)°1 A1 2] breakpoint 15q227} PML/
RARAZ FEAGEAT & + gAR, A9l 5

o] ARl Mol FHrE thE HHEo] A =mef ¥k
3].;(" %1:_“:_ 73_% }\ﬂ;ﬂ}\é UJ 7].25.%4 ol /\H;‘(ﬂ o]/\l-p/] 7].
S5 st of o, Ao SolAl Aot
B3 breakpointE F o= AAA AAA o]
] b3

e Hause Ao ¥ oldste v =&
! .

REFERENCES

1) Garcia-Casado Z, Cervera J, Valencia A, et al. A
t(17;20)(q21;q12) masking a variant t(15;17)(q22;q21)
in a patient with acute promyelocytic leukemia.



432 Korean J Hematol Vol. 42, No. 4, December, 2007

Cancer Genet Cytogenet 2006;168:73-6.

2) Yamamoto K, Hamaguchi H, Nagata K, Kobayashi
M, Takashima T, Taniwaki M. A new complex trans-
location (15;20;17)(q22;p13;q21) in acute promyelo-
cytic leukemia. Cancer Genet Cytogenet 1998;101:
89-94.

3) Eclache V, Viguie F, Frocrain C, et al. A new variant
t(6;15;17)(q25;922;q21) in acute promyelocytic leu-
kemia: fluorescence in situ hybridization confirma-
tion. Cancer Genet Cytogenet 2005;159:69-73.

4) Fujishima M, Takahashi N, Miura I, et al. A PML/
RARA chimeric gene on chromosome 2 in a patient
with acute promyelocytic leukemia (M3) associated
with a new variant translocation: t(2;15;17)(q21;q22;
q21). Cancer Genet Cytogenet 2000;120:80-2.

5) Osella P, Wyandt H, Vosburgh E, Milunsky A. Re-
port of a variant t(1;15;17)(p36;q22;q21.1) in a pa-
tient with acute promyelocytic leukemia. Cancer
Genet Cytogenet 1991;57:201-7.

6) Macedo Silva ML, Land M, Heller A, et al. New re-
arrangement t(3;17)(q26.3;q12) in an AML patient
with a poor outcome. Oncol Rep 2005;14;663-6.

7) Nicci C, Ottaviani E, Luatti S, et al. Molecular and
cytogenetic characterization of a new case of t(5;17)
(935;921) variant acute promyelocytic leukemia.
Leukemia 2005;19:470-2.

8) Horwitz M. The genetics of familial leukemia.
Leukemia 1997;11;1347-59.

9) Hecht F. Risks of hematologic malignancy with con-
stitutional chromosome abnormalities. Cancer Genet
Cytogenet 1987;24:375-7.

10) Maserati E, Aprili F, Vinante F, et al. Trisomy 8 in
myelodysplasia and acute leukemia is constitutional
in 15~20% of cases. Genes Chromosomes Cancer
2002;33:93-7.

11) Weinstein HJ. Congenital leukaemia and the neo-

~

natal myeloproliferative disorders associated with
Down’s syndrome. Clin Hematol 1978;7:147-54.

Kurkjian C, Patel S, Kamble R, Dunn ST, Kern W,
Kharfan-Dabaja MA. Acute promyelocytic leukemia

12

~

and constitutional trisomy 21. Cancer Genet Cytogenet
2006;165:176-9.

13) Panani AD, Pappa V, Raptis SA. Novel constitutional
translocations t(3;5)(p25;q22) and t(1;14)(p31;q21) in
patients with acute leukemia. Ann Hematol 2004;
83:156-9.

14) Ledbetter DH, Rich DC, O’Connell P, Leppert M,
Carey JC. Precise localization of NF1 to 17q11.2 by

balanced translocation. Am | Hum Genet 1989;
44:20-4.

15) Turleau C, de Grouchy ], Chavin-Colin F, et al.
Cytogenetic forms of retinoblastoma: their incidence
in a survey of 66 patients. Cancer Genet Cytogenet
1985;16:321-34.

16) Riccardi VM, Sujansky E, Smith AC, Francke U.
Chromosomal imbalance in the Aniridia-Wilms’ tu-
mor association: 11p interstitial deletion. Pediatrics
1978;61:604-10.

17) Yunis JJ, Ramsay N. Retinoblastoma and subband

deletion of chromosome 13. Am ] Dis Child 1978;

132:161-3.

Sreekantaiah C, Han T, Baer MR, Sandberg AA.

Acute nonlymphocytic leukemia in a patient with a

18

=

constitutional inv(4). Cancer Genet Cytogenet 1989;
39:119-23.

Mozziconacci MJ, Sobol H, Philip N, et al. Constitu-
tional balanced pericentric inversions of chromo-

19

=

some X, 2, and 5 in myeloid malignancies. Cancer
Genet Cytogenet 1998;107:28-31.

Ganly P, McDonald M, Spearing R, Morris CM.
Constitutional t(5;7)(q11;p15) rearranged to acquire

20

~

monosomy 7q and trisomy lq in a patient with mye-
lodysplastic syndrome transforming to acute myelo-
cytic leukemia. Cancer Genet Cytogenet 2004;149:
125-30.

Becher R, Mahmoud HK, Schaefer UW, Schmidt
CG. Ph-positive CML in a family with a constitu-

21

~

tional Robertsonian translocation 14;15. Cancer Ge-
net Cytogenet 1985;18:229-34.

22) Qian ], Xue Y, Sun J, et al. Constitutional Robertso-
nian translocations in (9;22)-positive chronic myelog-
enous leukemia. Cancer Genet Cytogenet 2002;132:
79-80.

23) Swan J, Lee CL, Yhap M. Constitutional t(5;11)
(p15.3;923) in an adolescent male with acute lym-
phoblastic leukemia. Cancer Genet Cytogenet 2001;
128:178-80.

24) Fraccaro M, Zuffardi O, Buhler E, et al. Deficiency,
transposition, and duplication of one 15q region may
be alternatively associated with Prader-Willi (or a
similar) syndrome. Analysis of seven cases after vary-
ing ascertainment. Hum Genet 1983;64:388-94.

25) Sandig KR, Mucke J, Veit H. Trisomy 9p resulting
from de novo 9/15 translocation and a 9p isochro-
mosome. Hum Genet 1979;52:175-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




