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Comparison of the Rate of Detection of Immunoglobulin Heavy Chain Gene Rearrangement

by Fluoresecence In Situ Hybridization Probes in Multiple Myeloma

Hye Yoon Chung, M.D., Cha Ja See, M.T., Jung Eun Choi, M.T., Hyun Jung Min, M.S., Han Ik Cho, M.D., and Dong Soon Lee, M.D.

Department of Laboratory Medicine, College of Medicine, Seoul National University, Seoul, Korea

Background : Immunoglobulin heavy chain (IgH) gene rearrangement, which is frequently observed
in multiple myeloma, can now be detected easily by using a fluorescence in situ hybridization (FISH)
method. The aim of this study was to determine the detection rate and compare the utility of the three
most commonly used probes: IGH/CCND1 dual color, dual fusion probe; IGH/BCL2 dual color, dual
fusion probe; and IGH dual color break apart rearrangement probe; all from Vysis Products (Down-
ers Grove, IL, USA).

Methods : From October 1994 to July 2003, 99 patients were diagnosed as multiple myeloma at
Seoul National University Hospital, Asan Medical Center and Gachon University Gil hospital. We applied
the three different probes of IgH FISH on bone marrow specimens from the 99 Korean patients with
multiple myeloma to detect IgH gene rearrangement.

Results : Forty-one (41.4%) of the 99 patients had /gH gene rearrangement. Of those 41 patients,
23 (56.1%) showed positive to all three probes, but the remaining 18 (43.9%) showed a discrepan-
cy between the three probes: 13 (72.2%) of the 18 patients were only positive to the IGH dual color
break apart rearrangement probe and the detection rate was 39.6% on the average.

Conclusions : These results demonstrate that IGH dual color break apart rearrangement probe is
superior to the other two probes in qualitative and quantitative ways. Thus, we recommend IGH dual
color break apart rearrangement probe for the diagnosis and monitoring of multiple myeloma. (Korean
J Lab Med 2006; 26: 317-22)
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& Hole Zo] I EAotH5, 6]. webA, o] T/ AILA
(primer) & AlZste] HARE #llof she FHEAANTHE-(poly-
merase chain reaction) 2+ 7AMo] B2 ojgfgo] Uk dZ
A 54 8ol =83 FEFUEH (mitogen) o] thgh vt
So] WOHR 7|Ee] Uty AMA HAEE [gH FHA A
AL Fo717k ok 2 & A UTHT, 81

T GAA Aol tiido] Tekel® IgH A A g el A
| 7Fsska, Edohke AlE7} glole IWAERE o] 7hs
3l &33= 20 A (Fluorescence in situ hybridization, FISH) ©]
AHSEIAA IgH 2k A g ] HMo] GolsiAT9l. 1 FF/
Z & VysisAHDowners Grove, IL, USA) 2] IGH/CCNDI1 dual
color, dual fusion probe, IGH/BCL2 dual color, dual fusion
probe&}t IGH dual color break apart rearrangement probe 9|
afE o] ek o] A7EA At EFE ] QI [gH FHARE
breakpoint+= 72A]%F IGH/CCND1 dual color, dual fusion probe
(o]3} IGH/CCND1 &A= oF3h) &= 7t 1193} 14 9] FAA7H
9] A=}, IGH/BCL2 dual color, dual fusion probe (©]3} IGH/
BCL2 AR oFh) & 7+ 14W3} 1819 AR HAE,
IGH dual color break rearrangement probe (©]3} IGH A<
aXAE FhH e 4 OE o GAA7] AgE BF A4
% 5 S a4Aelt), mep o2 e IGH A 244
7t IgH A7 A g 7P & A 4 glont ofd A AlA
2oz oo A3 A7y AET} glolA TAHLE A7HA] 44
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A2 5 thi 429 22 @ AR A o] L35ty 9= AR
o|th
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4 AAES Frkelaa sglon, 1 Ase] dARE vt
IgH A2 A AMol| oW 2227} 744 mizkeka] ZA)a)

A B A7E e

B RSSO T BEOE A5 e o
Y 2:1, B 591114 ¢ 59 25 AR =25 &
TE R stk IgH 37 XHHHOS_% AA817] 18 IGH/
CCND1 dual color, dual fusion probe (Vysis Inc.), IGH/BCL2
dual color, dual fusion probe (Vysis Inc.)$} IGH dual color
break apart rearrangement probe (Vysis Inc.) S AF-3}S)

2. ETHACL SC0|EE 0|86 HEUS - WAY

ZFAAEY EP0|EE 70% acetic acid in methanolol] 30
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tel &, 70%, 85%, 100% ethanol

T AN 7 AEE AM RSB dojzl ZF
AAE 2 X standard saline citrate (SSC: 300 mmol/L sodium
chloride, 30 mmol/L sodium citrate) & ©]-&3}d 37°C, 60% =
oF A3 3, 70%, 85%. 100% Y7} ethanolZ 22t 154 A
alo] gAAh A A2 F, 70% formamide/2 x SSCol| 72°C,
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A7F FoF vk A AT TR 50% formamide/2 X SSC| 45°c,
1087k 0.1% NP-40/2xSSCol| 45°C, 5%7F §HeA7 3 10
uL2] DAPI (4-6-diamine-2-phenylindole dihydrochloride) 2
G stk AAT 200709 AEE BAENCH Boe
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1) IGH/CCND1 dual color, dual fusion translocation probe
IGH/CCND1 A22H= thah) 242 A) Y= [gH &4
2} A E S AZE7) Y3 Ao dlAM FBL o]Lale] T
Alg CCND1 A3} 220719 54 335 ol &ale] A3 EAS
IGH Azt &4ape] EgHEolth. CCNDL A3t 2ajzke A3
ll‘ﬂ A 13599 d+= F A (major translocation cluster)
B xFste] FUA WFO = oF 350 kb HEol ¢]2H, IGH
A A2 149 A 325891 ¢] EWF-$](constant region) 9}
7PAE-9] (variable region) & E§3F oF 450 kb Aol o]Ec}
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2) IGH/BCL2 dual color, dual fusion translocation probe
IGH/BCL2 &AAks thAEa5oA Uehvhs IgH #47
AG L A% 93 Ao, QAXNA FBL o]dalo] FA
St BCL2 &27pe} =4 3335 o] &3] A5 #AISH IGH &
Ape] EetEolt)y, BCL2 A2Ak= JAlA) 18 A9tk 21292
SFale] QA Weko 7 ok 750 kb AEol o]2H, IGH 44X
© 149 g9 325919 BESe AR E 2ok 15 Mb 4

Lo o]Eth
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3) IGH dual color, break apart rearrangement probe

IGH Aljd 2421 Aze] 4 GuAIsks 2as gH
FAZ WA S AAA o] AekE AESHes IEH AT 18
D IGH AW &A2E o83 FISHE t(11:14) oA 2Ast
= IgH A7k A2 ohyz) t(14:18) FolA9) IgH
AR Ade AZE d 4 Atk IGH AE 22 23R
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o] AA A= 0.05%, IGH AME Aaate] AAF AekA] =
1.56% Atk

2 1

Z 9979 ZAA 3 IGH/CCND1 4244, IGH/BCL2 &2}
IGH AME &7 A7 & & 7HAEE o] v 3k
417 (41.4%) o)A,
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MES B A9 1290tk A7 AR BUAE B
1899 ZA = IGH/CCND19} IGH/BCL2 AAAIZE A4S
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Table 1. Comparison of the results of IGH/CCND1, IGH/BCL2
and IGH break apart rearrangement probes in patients with mul-
tiple myeloma

N. (%) of patients positive

FISHP

SH Probe (N=99)
IGH/CCND1 28 (28.3%)
IGH/BCL2 23(23.2%)

IGH break apart probe 41 (41.4%)

Table 2. Results of FISH by 3 kinds of probes involving IgH gene
in patients with multiple myeloma

N. of patients

IGH break apart postive (N=99)

IGH/CCND1 IGH/BCL2

+ - - 13
0
0

23
5
0
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Table 3. Proportion of cells with a positive signal to each probe
among 200 bone marrow nucleated cells in patients with multi-
ple myeloma

Holl2 - AIRAE - E|E2 9 32
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Table 4. Quantitative results of 13 cases showing IgH rearrange-
ment only by IGH break apart rearrangement probe

IGH break apart

Case No. IGH/CCNDA1 IGH/BCL2 IGH break apa;t
(N=23) (%) (%) rearra(rl/gz)emen
1 75.0 9.0 84.0
2 400 245 300
3 180 205 120
4 11.0 95 215*
S 79.0 48.0 80.5*
6 80.5 85.0 100.0*
7 275 17.0 200
8 18.0 15 15.0
9 60.0 80.0 95.0*
10 62.0 85.0 86.0"
N 16,5 19.0 28.0*
12 40.0 480 120
13 220 28.0 255
14 12.0 5.0 15.5*
15 135 150 145
16 250 10.0 210
17 30 8.0 30.0°
18 9.0 10.0 12.0°
19 70.0 56.0 62.5
20 65.0 485 71.0*
22 52.0 18.0 54.0"
23 47.0 10.0 17.5
Mean 38.1 335 425

No of case IGH/CCND1 IGH/BCL2 "
(N=13) (%) (%) rearra;g)emen
1 0.0 0.0 34.5

2 0.0 0.0 51.0

3 0.0 0.0 38.0

4 0.0 0.0 44.5

5 0.0 0.0 26.0

6 0.0 0.0 175

7 0.0 0.0 30.5

8 0.0 0.0 235

9 0.0 0.0 38.0
10 0.0 0.0 61.5
11 0.0 0.0 67.0
12 0.0 0.0 29.5
13 0.0 0.0 53.0
Mean 0.0 0.0 39.6

*bold, The quantitative results with IGH break apart rearrangement probe
higher than those with the other probes.

o &

IgH 34 A g
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o TH13, 14]. IgH F7k= thegsh A4t E4A (11913.3, 8q24.1.
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Ho} glon [gH 347} 9IXshe 14q32 919 Aug 44
A o)ife] 74 Tttty dEA JH17]. Fonesca 5(2002)

omEY TFE 73 (Monoclonal gammopathy of unde-
termined significance) oA IgH AR} A Eo] oF 46% oA
Uehl i E4alAls oF 60-70%014] Uehdeha B
SFtH 18],

B AT A F 99959 i F5F 8 F AV 22A
IGH/CCNDL, IGH/BCL2, IGH A|uj& FISH % 3 7HHghs oF

Aog V& AAE AAAR 414%9 FHES BTk o F
IGH A 2219 PSS AA 998 = 4199 414%=
AA FAEF 2 AAE Bk o) IGH AMYE 2x)
OE 7 447 IGH/BCL29] & 23.2%, IGH/CCND19|
**% 283%0 Hlg| 2 JHES HolW BE [gH F34 Al
% AN 5 Qles HAFTE A7IA &4 Alole] g &
A gk 7B o] Y2 41 F Al ARl BF oA
0| 14& Az 239 (54.8%) o1tk YAE AAE Hel 239 <]
ANES v s 2w IGH AWl 22271 425% 2 IGH/BCL2
2229 W 335%9 HEIA 9% =A, IGH/CCND1 422}
o] H#Ql 381%0 HISIME 44% =S AAES Bk w
A, Al 2R B S el AA WelMx IGH Avl
g A g8 T AMAEOE U B2 ANES BYS ¢
4 9I9ith E3], IGH/CCND1¥} IGH/BCL2 2R E S22}
A 2490l IGH A AAAE §24 A E Fe
Z U2 A= A 222 ELYAT A4 189 = 139%(72.2%)
©2 IGH/CCND13} IGH/BCL2 A2A7t AN Ral= 3
A IGH A 2227 AN o d&2 BT oln IGH
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g 2 b 2% 28 el dYF2EY T (im-
munoglobulin heavy chain, IgH) F+RAAANEL 74 Z3b
AetA WHato|t) 2 #3520 (Fluorescence in situ hy-
bridization, FISH) & o|-&-3te] [gH AR 89| Aol g0
R, A VysisAe] IGH/CCNDI dual color, dual fusion
translocation probe, IGH/BCL2 dual color, dual fusion translo-
cation probe$} IGH dual color break apart rearrangement pro-
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