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BIOMED-2 #rifefl 1g 2 K HEHE
TEZ R B BT v W R SR
YmrdE I Ik BRLE ITE FRE O ZN KR

[({HZE] B# 45T BIOMED-2 brififb 1g 3 K HHE ARAE L & P E 598 (MM) 235 1 R FH A
FRHIPCR J B/ A B 4045 i vk (RTAR B A0S Ha vk ) - T e BEMERS I I B . ik BN 2009 4F
% 2013 4F 167 il MM 8 & B #E AR A, LL 20 ] 52 07 1 5 200 Jif 334 22 i 58 - B A AR A Sy ) IR, SR
BIOMED-2 245149, #4172 & PCR ¥4 IRk F B 4045 L Uk b 4T 1g JE IR S HE ) e Rt o T . &5
B D167 MM 3 1gH Vi-du FEHEBAYE R 107 1], BHYEE 60 15, PR H IgH Do-Jn B HEAR A2 %
2 5A G 0 X (14.0% %) 30.0% , P=0.013) ; 121 41| (72.4% ) & # 77 4F IgK T HE . IgH Vi-Ju . IgH
Di-Ju  NgK BEA AT , BHEAS H N 94.6% Xt HE A 1g 3 [R5 HEAG I 45 5134 g B . @B b el ok ik
L5071 167 61l MM F85 1 9 3] (5.4% ) £ 35 IgH T HESE A s e R B M 1 B 408 HL Ik TA 25 MR b £ 58
REEHE. 3534 MM B R IET T 1g JE P FHEAG I AN e (O AR TSR R 2458 IgH R, R 7 1 1gH
B A 2825 B i 25 X (67.9%%] 49.1% ,P=0.049) , £5i8  IgH V- IgH Du-Ju . IgK 34463
IR RHE R MM B3 1g JE B T HE v PR (A Hh 38, JR X 1gH V- Jn T HERT 1 1gH Dy-du FHER B
FEAGI I A TS, e B EHERI R B AN FR Uk T A AU X A PR SE [ | 2 T ISR T . 1g FE N
HER I 5 G A AR DGR 2SR AR B IgH FHE R R Fim . i ] BIOMED-2 f3 ik 1g 258 5 5 HEH AR Ky
WXFF MM 2B 8 5 Lo
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[Abstract] Objective To explore the application of BIOMED-2 standardized immunoglobulin
(lg) gene rearrangement system in the diagnosis of multiple myeloma (MM ), and the significance of
clonality analysis by multiplex-PCR amplifications. Methods A total of 167 cases of MM bone marrow
samples from 2009 to 2013, and 20 cases of reactive plasmacytosis used as the controls were included in
this study. Multiplex-PCR amplifications were performed and the Ig gene rearrangements were analyzed
using BIOMED-2 standardized clonality analysis system. Results (1) Of 167 MM cases, 107 showed IgH
Vy-Ju rearrangement, 33 showed IgH Dy-Jy rearrangement, and 30% showed IgH Dy-Ju rearrangement in 60
IgH V,-J, rearrangement negative MM cases. The difference was statistically significant between IgH Vi-Jy
rearrangement positive and negative cases (14.0% vs 30.0%, P=0.032). The total positive rate of IgH
Viu-Ju, IgH De-Jw and IgK was 94.6%. The 20 reactive plasmacytosis (RP) cases showed negative Ig gene
rearrangement. @Of 167 MM cases, 9(5.4%) showed clonal IgH rearrangement by agarose electrophoresis
were confirmed as polyclonality by capillary electrophoresis. @) Of 53 MM cases who have been detected
by g gene rearrangement system and fluorescence in situ hybridization (FISH) for IgH simultaneously, 36
showed IgH rearrangement, 26 showed FISH IgH positive, and the difference was statistically significant
(67.9% vs 49.1%, P=0.049). Conclusion Combined detection of IgH Vx-Ju, IgH D.-Jwand IgK could
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improve the positive rate of MM clonality dramatically, and measurement of IgH D.-J, rearrangement was
more important in the IgH V.- Ju negative cases. Ig gene rearrangement system was a faster and more
sensitive method than FISH IgH. Application of BIOMED- 2 standardized immunoglobulin (Ig) gene

rearrangement system is of significance for MM diagnosis.
[Key words] Multiple myeloma;
standardized 1g gene rearrangement system
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#47 BIOMED-2 brifE Ak 1g 3 DA B HERI , R4+ 1g FE
PRI FHEAG T % MM B2 e A 1

BRI A%

1. - L 2009 4F 2 2013 4E 76 Fe B st 12 1) 167
B MM (825 R F 58 X4, LA 20 451 52y 1P 4 i b %2
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ENATCIRE , SR FH VA O 240 B 53 B L O 5 1 B B A
AL, R DNA 2GR & [ RARA AL (Fh D)
AR E =& T HREUDNA, R 0t T
(3£ [# Thermo Scientific 23 H] 7= i ) #6:0 DNA ¥ /& 5
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FRASHEAT IgH Vi-du . IgH Du-Ju Fl IgK #6311 . PCR 4%
495 °C FiAE 1 7 min, 95 °C 455,60 °C 455,72 °C
90 s, H: 35 AMEIR, i) 72 °C 1 10 min,

4. % FH B 404 F VKR R AT R R HEAG T - R
PCRY" M= 4 1 wl 5 10 pl H Bk % & 0.1 pl GeneS-
can-500 L1Z (#4435 [ Applied Biosystems 2\ ] ;=
i) IRA L 495 °C 2 min #ETE, 4 °C 5 min &R
3730 %& [H 43 M X ( 5% [E Applied Biosystems 2\ & =
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Polymerase chain reaction;

Fragment analysis; BIOMED-2

5. Qe IRTOL R 22 22 (FISH) A« IgH XL {4
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A, 7€ ThermoBrite 2452 X (3£ [E Abbott 24 7™ it )
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DNA 155 | Tt DNA FEAf s 2005 0

2. 167 il MM 35 Ig %& K & HE 4 - D167 7l
MM 54 1 IgH V- T HEFH M 107 6 (i 1gH
Vi-Ju FR1 . FR2 . FR3 [H 4 4 43l >& 87 .80.34 f4i] ) ,
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3. . 167 1] MM 3% vh 86 1] EA T T 40
RESP R, Forb 19G 7Y 44 451, IgA Y 20 f3i], #5257 19
%, 19D 36, AF7E 1g 3 FHHE A H MM B3 1gG
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B (P{HY>0.05) ; 76k A MM B 5 1 1gH FHPE
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DAL 7= 49 43 3] SR FH 26 A7 PR Dk 72 N B M i Pk 1
15 R Bear b, Bl Wi e ok i 25 SR W 9 4511 (5.4% )
EH IgH S HE TSR B, (H B 404 L kR 5 0
AN R R Z i EHE(E 1) .

5. 1g KK FEHEFATFISH IgH K He %5 - 53 451] MM
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IgD % 3 2(66.7) 2(66.7) 1.000
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49.1% (26/53) , 2 A1 e it 2% & L (P=0.049) . #F
FISH IgH PR B35 th B A 7E 1g BE I EHE, Horb g 5
B BB A AE IgK SR FEHE

6. RP f8.34 Ig A d HE 3 Ar - X HR 4 RP fR 35 2
R EHE IgH Vi-Ju IgH De-Ju Fi1 lgK 27 4 [k

it

MM JE U5 T B 4 il 3 A0 4 Mo, B 4 ik
V8T E8E 2 NI RGe iR o A 2 i (IR 20 )
MFHANAE . 7 Bk A0 & & bt it h , AbF ik
FORA I 1gH AR XL (Vo) (2 FEIX L (Dy) |
BRI (0) Y75 k4 VDI EHE, IgHFHEHEE T

lg B 55 FHE, T SCAERTHT B 4 (Pro-B-cell) ' Dy-Ju
ST HE, B 7E T B 40 (Pre-B-cell) Hr Vi #5 5|
DI LB Vi-dw i HE, PS5 EHABLH B £
R FEHERENLE 2 FHE S A Vi D dn i 32 X
WA TR REA LI B A4 AT 20 T pe B 454 il
R EHE D =, Hoh FHE =4 i CORTIF 51 ] AR 1
e, ATAE R B bk B 4t v e BE R bR Ak ™. AETIRE
PEVi-do EHESE UG , IgK TP A f T e, Bl S 200
K 20 it 75 28 7% (Somatic hypermutation, SHM) F12&
U437 4 (Class switch recombination, CSR )i #2,
MM B35 A 20 i i 1g 6 DR LA g 278 1Y) Vi XA
571 28 B FE 3 (4 1gH 26 K (196 1K 1gA) U RRAIE™
SHM & & AYHEF 512 IgH Vi F BRI B AMNISE X, 2R
0 B SHM A 0] DL & A 7 IgH Vi i BE R HE 42
X, #7 SHM B AELE 5 W25 B30 07, Al s B A 5 5
VI A S 4, FELPCRY G . 7E MM EEA R
Vi-DJn T HE A 55 5848 1), A6 At B 290 it 3 1
A R AR 5 S 9% (R FT A
MM B #1235 IGH Vi-DJ FE K B HE, A SRR
& IgH Dy-Jw FHE, AR 252 SHM ek, R a1
ARk G5 | s A TR R AR R RS S . FRAT]
TEARMEIE &, 1gH Vi-du P 35 A 30.0% 77
TEATEA 1Y 1gH De-Jn B HE, 5 BAPER (14.0% ) b4
%5 A G X (P=0.013) , fIf LA T MM 3%
eVt IgH Dy-Ju FEHEA U AN T FEREPE AR H1 2%, 4
PR TR MR N B (MRD) 3845

IgK FEHETT 46 T 115 B 40 B Bt L B 5 B Vie-dw
FHE, WIR A BLEA TIREE , gk A &
N, fe 28 B I gK BRI 5 G SR 2 AE T RE 1 B
W R FHEE IR 8 Vi-Kde TEHE™ . AHXT IgH T
HEZE SHM B AT 6 H BB 5055 | 9738 K I L, 1gK
FHARDSZ SHM 52, /T LIAE A IgH FEHEE 2
HAMEGII H® AEAAR G R AN 167 6 MM R
PR 1g FE D T HERG I, 1gH+1gK (1 5 B ARG 1 %
A 53k 94.6% , 76 T A B 2 Mg b A 1558 e B G 1
Ko

TES BT, 1g ZE R FHHEBH PE ) MM 319G
RSB Z T 1gA B K et B4 JL o 1gA 7 MM &
F P IgH BEPE R T IgK BAPER  (H AR i T REAR
Bob Wi R 22 R e g i L (P=0.127) , Al LI
TR ARBGIEA T IR AT ; SR EE 7 MM R 2 1)
PUIgK R R £, 25 1gH ZE K B HEAME A,
X RH G L (P=0.019) ., Ig 3 H FHEAT fete
AN A G RE 3 T MM RS TR AR AN R I A S HE
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A PR T PEAT AT BE B SRS IR A B 44
TR T B A0 e s sz M P 2 A B £, H 1g 3k
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BN KA, N 348 4 A2 YRR i B
Yy, 7 58 R kT £ B PCR N, A2 BB PCR P24
FURG A 2 1AL 25 , DA R BIUE IX 43 AN [R) X [R] 7=
P s B, AT A RO DX 43 B 5 B | 22 T A N B 5
B, INITTHERR 22 e 7 W i 400, BRAPRAB BH R 25, X6
I R FIZ W A B E X JERE G E
207 PR UK T AR DR TR 19K EE HE L I B
B, R AN TR A9 2 6 Bk 350l B e 19K Y Kde Al
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Kde F Bols IR @ LA 43 45 R 1 —H T

o

MM (4 200 i 35 15 27 A0S A 4 R AR AT IgH
HELL R JE 2 PRk AR T 13 S Y (A A S pB3 ik |
1021 33 A4k & R Forb 1gH S HEE MM it
R 2E B 1 A S S50 A O, B o XU T
fhRy S 2 K, Fonseca % ™ #2114 IgH &
& MM AR I 55—, HASI 7 i FISH & A 8K
ARSI , AT ARSI 22 W 45, AR FISH IgH
HE H B R S A I O A e R S 6T
NGB SR INCIEY R s SIE g PN
REAGE |, AH XS T PCR 19 &5 R 0% FHest 475 A A
JE o TEARBFGE AT 53 41 MM FR 35 [l 24T 1
Iy e P T HE ARG I R % e AR 5 S SR 44 32 IgH A
ARl 7 1 5 IgH BHAPE KGR 22 S it 2f i L
(67.9%X%} 49.1%, P=0.049) , AN KAFEA K 25 55 WA
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