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First Case Report of Acute Myeloid Leukemia with MNT-ETV6 Rearrangement at Relapse

OIRHE' - ZBHS' - HIZM' - ZREI - AN - BIRYE? - O[OF - HfEhAY
Jae Joon Lee, M.D.", Ha-Eun Cho, M.D.", Kyung Sun Park, M.D.", Young Jin Kim, M.D.", Sun Young Cho, M.D.",

Jae Joon Han, M.D.?, Woo-In Lee, M.D.2, Tae Sung Park, M.D."

Zslrletn ofniche ZITAISIY, SHONEQN P, As|lsl olairfel 2 As|slmEel ZziAolstp

fa B W | o

[efeoNelay

Departments of Laboratory Medicine', Hematology and Medical Oncology?, Kyung Hee University College of Medicine, Seoul; Department of
Laboratory Medicine®, Kyung Hee University Hospital at Gangdong, Seoul, Korea

MNI-ETV6 rearrangement is rarely detected in patients with myeloid neoplasms, such as acute myeloid leukemia, myelodysplastic syndrome, and
myelodysplastic/myeloproliferative neoplasms. Usually, MNI-E7V6 rearrangement is found at diagnosis. Here, we report the first Korean AML pa-
tient with MIVI-ETV6 gene rearrangement in a case of relapse exhibiting normal karyotype at early diagnosis.
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MNI-ETV6 AR G2 FAZAME R (acute myeloid
leukemia, AML), &8 AJo]AESHmyelodysplastic syndrome,
MDS) W Z& Aot/ HZ4=Z A% (myelodysplastic/myelopro-
liferative neoplasms, MDS/MPN)-& £33} Z<=—LA| 5 (myeloid
neoplasm) EERfollA] w9 =27 HEE W [1-4], FA7FA] HAIA
oz of 308 H=rt dHA o FfolAls HarER] Rk
Tk MNI-ETV6 50 2 HEE)7| = oA, 5| 2 3/d&+4
o) ek GAjofl thE FAAlo] oA SR, AL
2 UHE o5 Qlatel Akeof QIoH3, 6, 7). ARES BdE
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WEY AT Aol A AFolglok, FUHR F A A
MNE-ETVS AR 2:S 31 3 2 218 285 1of
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S7A] oAk W0 2 st Ak 1A
A8 A A2 Fiey S dgkon], 12 A FREAes

(papillary thyroid cancer) @2 2FFAFNAZ % (total thyroidec-
tomy)g Hokeh MELAZS el 070 ARE AEE S
], A oFES B2 ol 24 Holx] ¢hoith W B
IS 1 41 X 10%/L, A4 12.6 o/dL, B4 233X 10%/10]g10H,
PR e HAMS 7%2] KA E(blasts)7F TEE UL 0% Al
H ZgAbollAE A AL 5 674%00 4] A Z7F T
AL, FAIZZAL A CD34 (87.6%), CD38 (95.0%), HLA-DR
(879%), CD13 (74.4%), CD33 (575%), CD117 (72.7%), anti-MPO
(positive) 5 LERo] Az g d ol Fetstaiet. = A
= AIYRE AAAIRAR A A 2571 9] BE EET AR A
AA; A& (normal karyotype)S LUERNSI S, Hemavision (He-
mavision-28n, DNA diagnostic, Risskov, Denmark) 7| E & A|) %]
S AA ST E AU ES-(multiplex reverse-transcriptase

PCR [RT-PCR]) fAFelA 28F9] Al pAfulj o] disA W57 &
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Fig. 1. G-banded Karyotype analysis of the patient showed 46,XX,t (12;22) (p13;q12). The arrows indicate translocation of chromosomes 12 and 22.
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Cytarabine} idarubicin & & FAT4AME o] thal 391X
5 AL, 7R F 54 S Aol A ¢
remission) TS RHLOLE, THA| 6711 o] 5 32
GNPl A WHEAL 1.84 X 107/L, FA4 10.4 g/dL, FA-3 123 X
10712 HEG25 284S eEpleh 22 e HAtelA]
3%2] A7} WEEQIAL, SEpAAl A= 67.0%2] BA|Z7}
= o] AT o] Aol A HSITt A TAl AlSY
H DA A EARE 20719] EEFT IOl A 46, XXt (12;22)
(PI3q1% ERAI g D) HESV A E RIS AL
o4 K1k ) 2514 Q9 MNEETVS RN 9 2
A UERlc TA 2293 A7 84S Sk MNI-ETVG
a0 e AL AT, ETV6 9244 exon 3 (NM_
001987.4)1+ MN7 -8-AAF2] exon 2 (NM_002430.3) Alo]2] g-oH4
SH(fusion breakpoint2 HeI5FtHFig. 2). 2FA}= mitoxan-
trone, etoposide, cytarabine®] kA= 7120 G=8ketslslq
H(induction chemotherapy)& Al3jatgon) ¢4 TS LA

FOIAL, o] B FAERE HLA ¥ 4% FFTE WA E

ox
M
\

o]4](haploidentical allogeneic hematopoietic stem cell transplan-
tation) S A|8H BFQFC] 3R} o] 2] Hh1 S0 B A Lo gl

o] Aol A B ok Ashsick
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FAEHO G A O 7 FABIR] S (genetic hetero-
A

ofagol wheb chopat fAA)

Al
AR el Gl A9} o] tyrosine kinase inhibitore} 7S oFEo] %
2 A7 glo 2 E-gr)= A QITHI). wheha], wiEy Zitho]

Ul AmEAsH 9 BAGASH o) TS AL
shaje] g W Aok AAE 4 i FAT Ak F shiekn

S Thelo] oprk

MNE-ETVG ARG 81 faaee) 9o 2 o
A7) AR 0 2 oF 30ee] BN B4 0]
AT W B5Y ol BSFAEYelN BuselchL3, 7

MNI-ETVG6 5774 go] AEH S5 47 E4o2s
Wy fk 2 gerAlell tigh 2|7 Mg dat ookl WA, o,
101, A& 7170 29k okl A glow, AL &

a8/ % oA Al 9A ghrH3
T2 3 A FAlde novoye]] ThE F7HAR] AMA| o) FHt
51 MNI-ETVG 53R A Go] 7&%= oz defA] 9o
(3, 7, T AT PAMAR R Fof| o]xpA 0 & W] & gtk
(3, 10, 11]. & BHt= BolspAle FAEFAAWEY e A 4
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Fig. 2. (A) Multiplex RT-PCR results showing Master 6 and M6 Split-out E 409-bp band which targeted for E7V6 exon3-MN1 exon2 fusion gene. (B)
Sequencing analysis RT-PCR product showing fusion between exon 3 of the ETV6 (pink block) and exon 2 of MNT (blue block).

M-S LERf oL, o] At Alo]] 1(12;22) W MNI-ETVG6 54
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SVl ol & Sbol M ek A MNI-ETVoE oF2 &
(subclone)©. 2 7FA|IL IGIAL, A& o] A3 S5 A
o] S/ WsP7h doft Zle.2 ) SN & Felof A &
OI5IHE ETV6 exon3-MN1 exon2 -3 AAREIE-L primer AY
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= ol&sto] TA 224 sRl7lol, MN19] F 75 915 B2
3}5}= MN1 exonlo] 3EFFE MNI-ETVG AR E-S- hels)
A H1 AL, Tfek reciprocal fusion®l ETV6-MNIWHS: 2FQ18 4=
AAcH12].
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ARl A YRS Ae 4= QA g Rk o, Aol A2e]
BCR-ABLIT 22 FARRA 2|22 o] & 4= 9= F1 24

S FAY S ) WhedH 71948 = 3k Aol
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MNI-ETV6 <
B3-S G B TAIE Y (myeloid neoplasm) 2ERFoA] il
A HEE Gk o = Aok GAof| HEETE AR s
A HFoIR oL, FUA R T A A
MNI-ETVG -7 A2 FHtket =) A Sell& Basteiiel
o5 HiIstala} gith

ARG L FA T A M EY T2F) Ao At
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