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A Case of der(19)t(1;19) in Refractory Anemia with Ring Sideroblasts Associated with
Marked Thrombocytosis
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Translocation between chromosomes 1 and 19 is well documented in ALL. Here, we report a case of refractory anemia with ring sideroblasts as-
sociated with marked thrombocytosis with der(19)t(1;19). A 67-yr-old man was admitted to our hospital with anemia and thrombocytosis. The aspi-
rated bone marrow showed erythroid and megakaryocytic hyperplasia and dyspoiesis. Iron staining showed that the ring sideroblasts increased
in number. Bone-marrow cell karyotyping showed 46,XY,der(19)t(1;19)(q23;p13)[ 9] /46,XY,del(5)(q21)[ 2] /46,XY[9]. PCR analysis showed the ab-
sence of the TCF3-PBX1 rearrangement. The patient was treated with hydroxyurea and intermittent blood transfusion. It is known that t(1;19)
(g23;p13) leads to a TCF3-PBX1 fusion gene, whose product is a powerful transcriptional activator that plays a key role in the development of ALL.
However, t(1;19) has rarely been reported in myeloid neoplasms and the TCF3-PBX1 fusion gene has not been detected. This implies that other
genes might be involved in the TCF3-PBX1 rearrangement, or an alternative TCF3-PBX1 fusion transcript with a different breakpoint has not been
detected to date. Further research and case studies, including the use of molecular analysis techniques, are required to evaluate the clinical and
prognostic significance of t(1;19) in the development of myeloid neoplasms.
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HAA ZAFollA 20700 FHST7IMIEZE BB 46,XY,
der(Dt(1;19)(q23;p13)[91/46,XY,del(5)(q2D[2]/46,XY[9]2] 4HUS
(mosaicism) 2. 2 UEPGTHFig. 2). TS0 HA R Algst A
=318 AN AARSeeplex Leukemia BCR/ABL kit, Seegen
inc., Seoul, Korea)A¥} BCR/ABLI Mg T2EA] 9kt
JAK2 V617F &0 A= Murugesan 5{1612] WHo 2J3] flu-
orescence resonance energy transfer probesE ©]-8-3F melting
curve analysisE Al3Y3FH o™ G/G ofF O & YENY JAK2
VEITF BdHo]w gl Ao 2 mekakalrh QA AALA
der(9t(1;19)(q23:p13)S KO n & TCF3/PBX1S Eeldlr] ¢

Fig. 1. Light micrographs showing the morphology of the peripheral blood smear and bone marrow aspirate, along with a biopsy image. (A) Pe-
ripheral blood smear showing abnormal red cells and thrombocytosis (Wright stain; magnification, x200). (B, C) Megakaryocytes exhibiting dys-
poiesis with deeply lobulated nuclei and large-monolobulated megakaryocytes with eccentric nuclei (Wright stain; magnification x400) (D) In iron
staining, ring sideroblasts increase in number (Iron stain, magnification, x1,000). (E) Bone marrow biopsy showing erythroid and megakaryocytic
proliferation. Megakaryocytes form dense clusters of variable size (HE&E stain, magnification, x400).
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Fig. 2. Karyogram of chromosomes from G-banded bone marrow cells
of the patient showing 46,XY,der(19)t(1;19)(q23;p13).

Table 1. Cases of t(1;19)(q23;p13) in myeloid neoplasms

TR REERAAE o] 4FoltHl, 2. t(119)(q23;p13) Y/ HZ
Azt AlZAY HYZ2E7 1gM (cdgM), CDI, CD10, CD19,
CD20, CD22, CD45, TdT 50| 94, CD349} A|Z B HeZ2E
& IgM (SIgM)- 57331 pre-B HY 3 F-2 Vrebdith17, 18].

A A= 192300 IRISH= PBX13 19p13.30] $1A[5H=
TCF3% YA o™ TCF3/PBX1I mRNAE TCF39) transcrip-
tion-activating domain¥} PBX72] DNA-binding homeodomain ©.
2 o]Fofx Z|djg} THllchimeric protein)S F-F3}51aL QITH4).
Mitelman databaseo]] THEF[18] FAJHZ A 2N TS A 9]t
FHZFA A 1(1190q23p13)0] 2 325 9= 99 (Table Dolw &
= 2k ol Wl
Sl 1237 19p13e] HAS Wl 3 W) BoR ol
T4SAEFF SER TCF3/PBX 1= SR okt 1 91
A F 7R S S ok R RS T EE pEXe)

L 3o YAFHE T2 RS 0] A2 BofslaeS
718l & o= ) FETAEFA ol 11;19)(q23;p13) ) T

5
A A = S A oA B A= T
£ & Slom TCr39t 7k Stoll $IXgt A 7H2E ELL
SHI3GL1, MLLT1 & w/3&5/"dM @ ol 4] 81zl vzt Qlof
191 0121t $AAS0) SR HAE BURS 71542 A2t
& 4tk &3t 1eF3E W22 EY kappa 4] enhancer
binding protein e12/e475 F-F 3}s}al Qo] B L Aj£2] vk
T} FHo] Qlth= HollAl4, 17 TCF37F obd T f-2x7} o
P& 7Hs/30] Qekar AZbEnk = WA == TCH3/PBXT 53T
A7) AAEG 0L e AEEg) o]gjo] Tha 3 elolA
7F dofid Ag-olek thR29] - TCF39] exon 1-162} PBX19]
exon 3-99] §-gto] WAYEH=20, 21] o] 5 Hlolt ¢ 57443l
A A (primen)E AHE-EF RT-PCROA &4 23S Ko7 Hrh
Y A EY =8| = TCF39] exon 173} PBX72] exon

No Age Sex Diagnosis Karyotype TCF3/PBX1 References
1 23 F MPAL 94XXX,-Xadd(1)(q44) add(2)(p11)x2,-3,+6,-11,-11,-12,der(19)t(1;19) (q23;p13),+21,+4mar NA [7]
2 4 F AMLM4  46XXt(1;19)(923;p13)/47,idem,+19 NA [8]
3 NA NA CMLM-BP  45X-Yt(9;22)(q34;q11)/45,idem,t(1;19)(q23;p13) negative [9]
4 17 F AML M7 48 XX,dup(1)(p32936),+8,der(19)t(1;19)(q23;p13),+21 NA [10]
5 45 F AML M5 51.XXt(1;19)(q23;q13),+8,+der(19)t(1;19),+3mar negative [1]
6 4 M MPAL 47 XY.-1,add(2)(q33) del(3)(922025),del(7)(p11p22),del(8) (p21p23), NA [12]
del(9)(q13q22),inv(9)(p11q13)e,+15,add(19)(q13) der(19)t(1;19)(q23;p13) +r
7 61 M MPAL 46X,-Y1(4:11)(q21,923),+der(19)t(1;19)(q23;p13) negative [13]
8 35 F t-AML 46XX1(8;16)(p11;p13) der(19)t(1;19)(q23;p13) NA [14]
9 14 F ALAL 46,XX,der(19)t(1;19)(q23;p13) NA [15]
10 67 M RARS-T 46 XY,der(19)t(1;19)(q23;p13)[91/46,XY,del(5)(q21)[2]/46 XY[9] negative Present case

Abbreviations: F, female; M, male; NA, not available; MPAL, mixed phenotype acute leukemia; CML, chronic myelogenous leukemia; M-, megakaryocytic; BP, blast phase; t-,
therapy related; ALAL, acute leukemia of ambiguous lineage; RARS-T, refractory anaemia with ring sideroblasts associated with marked thrombocytosis.
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