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Detection of PML/RARA Rearrangement by Reverse Transcriptase-PCR and Sequencing in a Case
of Microgranular Acute Promyelocytic Leukemia Lacking t(15;17) on Karyotype and FISH

Kyung-Eun Kim, M.D.!, Kwang-Sook Woo, M.D.!, Sung-Hyun Kim, M.D.2, and Jin-Yeong Han, M.D.!

Departments of Laboratory Medicine' and Internal Medicine?, Dong-A University College of Medicine, Busan, Korea

We report a case of morphologically microgranular acute promyelocytic leukemia with PML/RARA
fusion transcripts demonstrated by reverse transcriptase-PCR and cDNA sequencing, and no PML/
RARA fusion detected by karyotype and FISH analyses. Karyotype was 47,XX,+8[19]/46 XX[1].
Although the newer FISH probes provide more accurate detections of t(15;17), it would be neces-
sary to perform other molecular tests to further identify the masked PML/RARA fusions. (Korean J
Lab Med 2009,29:379-83)
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B2 (FISH), APERAI ™ (Southern blotting), 97
A A A9 (reverse transcriptase [RTI-PCR), 18]
1 G7)4 B4 (sequencing) o] T8 AFRE|TL 9Jt}. FISH
AR Rz 9 Sol i F7E= sl mlAlAEiE A 1(15:17)9]
83-98%°14 PML/RARA €% @33N 25 A= & Jout
(3, 5, 6], &A1 FAA| AARERE ofU2} FISH AAIAE 2
dolut RT-PCR &2 97|A24olA PML/RARA 3+
AA7F HEE 69, 2, 5, 7, 8I7F A AR 2 Bl §lrt,

2 Aol Feshd e & wAl2E 3 (microgranular) 9
APLeH RT-PCR 3! cDNA H7IAEA AAfl M= PML/
RARA &% A7 S = QLo AP HAMY 47 XX, +8[19)/
46, XX[1]o]™, FISHOIA PML/RARA €% 38457t gl
A E A t(15:17) FEsAL W Hile e 2R
AR E]0] 0] 5 KHIISH= Hio|t},

504 ol7k Wl B e AHNE WA 7], 0, Aok
0.2 QLU WEste] AT AurEATA)A A A
T 9 BAWPALFOE Q3] WB o] oAgo] Lelo
2 A9 E90ch, A 2 ) FOE ALst Sola
2 QI5ick. ANFANZIARA WET 5 101,730/uL, B4

A A
9 g/dL, 4T 5= 16,000/uLe]en L] g
FREA AL A AT 95%, TET 1%, BEZT 2%, T 1%,
THT 1%2 JerthFig. 1A), S8 M ZREFRIARE
13.72(F12] 9.8-13.5), SASF-REFH ZARALE 22.3
Z(FA] 21.0-32.093, fHad HAR4Ae0196.5 mg/dL)Tt
o

7Fet AR/ A a2 oiAE(39.9 pg/ml) R D-oldAl

(7.2 pg/ml), Z12] 3 A4 FEZH 1T 109%) 272 2T,

SPAAETHA A AZSAEE 90%2 S7HE O] 9
L v AE R Y v AEeA7E F S 529] 87.8% 5
A8 tHFig. 1B), B4 AEpTe A ol gol A ¥
ghe]o] lglom Al22E Hw A FHstaL e 2 nAek 74y
4 Auer rodsE E3FslaL AT E3F AT, T FA0F A
A AFAIZE S| sl AU Alzakst Aol
A FeA| LY TS A (myeloperoxidase, MPO), periodic
acid Schiff &4 % 452 B H4(Sudan black B)ollA] 44
©0F FMERY H|EO] esterase FAM(non—specific esterase)
oA S4E Btk = S AR FAIE A ARt
Ay WA B AHAAM; CDI3 (96.0%), CD33 (87.4%), CDI117
(25.5%), MPO (99.7%), CDT7 (24.6%)> %/3°]il, HLA-DR
(0.0%)¥} CD34 (0.0%)= /oI 3Ae}, webA ehab= FEieH2]
© 2 APL, microgranular type2 2 et e},

AR HAbs 25 A2l HEELA 0| ES 37FstaL 244]
7H 9l 48A17Y 5715} vl of AlRYsESIE. Hil & Al2E st
A EYA AP & G- ez dAstslch 20709 249 &

A HF-L 47 XX, +8[191/46 XX[1]o] 1L 159 17:19] <
AAlE /el ArtFig. 2).

TS t(15:17)S AE8H7] $18l PML/RARA dual
color, dual fusion B4 &(Vysis Inc., Downers Glove, IL,
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RARA % 33413 AR 28IthFig. 3A). ol RARA
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Glove, IL, USA)Z RARAS A dolut 4Fs Al oL
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Fig. 1. Abnormal hypogranular or sparsely granular promyelocytes from the peripheral blood smear (A) and bone marrow aspiration smear

(B) (Wright-Giemsa stain, x 1,000).
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Fig. 2. Giemsa-banded karyotype of bone marrow showing a
47 XX,+8. Trisomy 8 (arrow), and intact chromosomes 15 and 17
are observed.

381

A A e wEE = AUk(Fig. 4). PCR AR DYE-
namic ET Dye Terminator kit (Amersham Biosciences,
Cleveland, OH, USA)E ©|-8-5}1L A-5-3HE MegaBACE 1000
DNA Analysis system (Amersham Biosciences, Cleveland,
OH, USA) ¥ Cimarron 3.12 base Caller (Cimarron Soft—
ware Inc., Salt Lake City, UT, USA)°llA 214 d7]<AE
AT 2L Y= PML R34 9l 39F RARA 714
o] & 3o A Auj o] lE o RT-PCR AH=¢l S—form %

T <= S form, 393 bp

1: DNA ladder (100 bp)
2: Negative control
3: Positive control
(S form)
4: Patient (S form)

Fig. 4. RT-PCR for PML/RARA fusion transcripts. S-form (393 bp)
PML/RARA chimeric transcripts were amplified.
Abbreviation: RT-PCR, reverse transcriptase-PCR.

Fig. 3. (A) Cohybridization FISH analysis with LSI PML/RARA dual color, dual fusion and chromosome 8 centromeric probes. There are
three pink fluorescences on each chromosome 8 centromere, but no PML/RARA fusion signals on metaphase. (B) Cohybridization FISH
analysis with LSI RARA dual color, break apart rearrangement and chromosome 8 centromeric probes. There are three chromosomes 8
but no RARA break apart rearrangement signals on metaphase.
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berde} LAgE AA0|Qlch I#B& RT-PCRY} d7|AEE
AollA PML/RARA®] Aol gelE o] WHO =574 HIAl
744 APLE A9l

= WY Al AR WidgtEo 2 wE A R eS
33] Al3eerom ATRAS} idarubicin& 2 #3ll5-= gtslst
A 75 ATt A& ol EA T8tet W HEgo] v
ATRA S5<to] WA 2™ dexamethaxone £ & 54
ek, el -2 - ARG 4] T4 HALlA v AEa
7h el A gk, HAIA ZAL FISH, RT-PCRE 2% &2
A o ol AEE UERl o dA A = 16597 0] H

13 Faa s AF F obd el AEE fAI8ka ik,
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APLO| 7P &5t AMA| o2 15229 PML 5 XﬂZ}Q} 17921
9] RARA #7179 Xztoln| 71 A¥} PML/RARA €744
7} AL o= ATRA X &9] AL 243t APLS 1
QLo g dholzol 2] AL Q17| wfio] 53] FR8keH9l. 3 t(15;
17l o] ZF2 91 GAA| o Aol +8,i(17), del©p)7} -2 [10]
AR 8ol 71 SatAIRE, A 159F 17 AAYoln 44
A 8uk 1ol o= =21, 3 11, 12).

APL & oF 10%01]%1 FAA AR t15:17)0] S A9 P
HuE a4, 5], o7lolle vy 229 S47 2413
PML ©]9] % Wﬂ} RARA®| A o] 5421 APL Hol#,
7 ool AMA| Tt BFHQIE SRR A9 9 EAd)
2 PML/RARA Aufjgo] &l 7153t njAAu A t(15;17)S
78= APL 50| Qith.

PMIL/RARA dual color, dual fusion XA 0|83t FISH
Aales A4 g8zl BE PMLO) AUdS BT 2ok HY
2l 515 kb & LAAA FFATZ A3 FA|5H, RARA EJF
700 kbell Gl HHE =M FFA TR HASI] Hn|F s}

IH =R | PMLOIU RARAS] WIAIRE Ak ol H=(14]

2ot ofy ek APLE| Rtk g Ee} Eol g 217} 98-100%
9} 100%= S7HAZICH3, 6. =HollA e & FHet= t=A
X*%X*Ol APLO| FHIE Ho[HA AMAHAIA t(15:17)7F

Aot RT-PCRo|U FISHE PML/RARA §&-3AA=E 4
g?& o7} T e A B QleH15, 16], 21U 2 FHEl= FE
o120 2 nN Y APLOIHA A ARA] t(15:17)] 3
A=A okoks Wt obe} FISH AALIA = PML/RARA Aful
o] &Ao|9l ey}, RT-PCRI @7|&AEAwor pyL/

RARA 9L A28 2= 9l9ld Ho| E7]8 uksr}.

H A A/ t(15;17)& SHIEE APLo|A YiztEel w7}
4 FISH HAFHC & PML/RARA 83 93845 23]
B vA A4S BES 5 A E A2A = 2olA o)d F
gt 1919k Huh 512]19] 19 9 Kim 5{5]9] 2¢fl9] ®1
7} i}, Brockman 5 PML/RARA dual color, dual fusion
ARt e} Bol =5 ARESL] ffelf ofn] XIvkE APL
Aol szl ol ”&47:1 WO = FISH AARE Aldstal=d, 14+ 4

Aol 386l % 3 ool 4 71719k S71 el A PML/RARA
SRS % 439 4+ felo, o) A 23, 01
ol w 4 7] E1 s %oﬂﬁ RARAY] 342101 541

NP Eii% ekl §EHISE AET 4 9
o4 Fels o UL oA 2

RARA 635 59 # AL SFGICH3], vt T Har
¥ Huh 5{219 S8+ RARA FISHE ofug} ot dE2e
oA FFAIS S BR13E 4= GIAE ek 1A 2oA Bargh
38 =3t RT-PCR&E PML/RARA Aufge] tigt JHE A2
% PML/RARAS} RARA FISHZ tH LIS ARg-3to] A A%
A} 9A) 15q9014 PML/RARA A B2 &2k 4= QISITH1l,
ol %] Lo = PML/RARAS} RARA FISHE A|3y3}
%L HJJEi wehsl|7he gQlst ot ofwRk niA| FFAl
Hl*ﬂ A== RARAY PMLO 5734} ol
LP & e ‘SMl o = glont B t(15:17)0] SRk A
U ACR ASH 2
FISH AAE Alﬁ“ok = oot 2 FE Ay A Es
t(15;17)°]HA] FISH 43¢ & tH2 F oAl RT-PCR 4=
9] 7+ 72 L-form (berD)¥ S—form (ber3)©]ATH?7, 8l.
£ 28} Kim $5{5]% 4= S—form (berd)©]al, Huh 5{21¢]
all= L—form (berDo]itt. & 69 % S—form¥} L-form®] Z+
2+ 4 (679%)°), 2 (33%) 24 S—form2] RT-PCR AH=Zo| FISH
A 5739 ool A v &3] wEE|L Qlet, FE o 7 Ao
OJu|E &3P o # 9 FISH 2/9%1 Al a4 t(15:17)
< SHIsE APLO]| o3t o] W2 S| ®arvf o]fofzictd 2
Ul%‘ 2] ARl 1wl digt Aol Tgo] | Holtt,
ARZoR &h;HSl—Z%_Oj APLO] QA R]TE A Aol A]
159} 179 GAR7F Aol HA, 2 FeeF o] EEA= FISH
HAANAE PML/RARA 6% @33A157F 24 # Yoo
Aek 27]0) PML/RARAYY th8ll RT-PCR& A3
A H3sl= o] Fasirhal Azt

_Q HJ"?jo
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