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Abstract

Multiple myeloma is one of the most common hematologic malignancies. With the development of
time, we are increasingly discovering the impact of genetic techniques on this disease. Fluores-
cence in situ hybridization (FISH) is a genetic detection technology, which has been applied in the
detection of multiple myeloma, and shows its own advantages, but it also has some shortcomings.
This article reviews the advantages and disadvantages of FISH in multiple myeloma.

CEIIERH .

XEF|IF: B, ZE. FISH HARTEZ RS SRR MBS RD]. IGREZEERE, 2022, 12(11): 10008-10011.
DOI: 10.12677/acm.2022.12111443


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12111443
https://doi.org/10.12677/acm.2022.12111443
http://www.hanspub.org

BT, P

Keywords

Multiple Myeloma, Fluorescence in Situ Hybridization Technique

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

2 RN O — PR AR G R, 9 MBI o S O R, 2R TEEN, B
FRTTCIEMRG . BEEBORKIANKT R, JA TR DA M 38 4% 22 E 22 R SR A S 6 7 22 v 4 T A
Fs - [ BRI AR . TS 39 S UIHR R [1], A AR R RHES) 1 2 kM iR st A% S 2 A
WEFC, AR BATR B T B IRZI AR « AR SO0 FISH BIARTE 2 R P BEe T e 38 A RAE— 2534

2. I#EFEX MM I

MM AL B R %, EERIUOVBERARRENE2]. BREA 20T AR, JLTFIAR MM
BB AL S PR ORI AZ[3], HA O HAEE 516 7 RCR KA A W R I 5CHR[4]. mfa s
PSR, RO AT & FhiayT, MG M A0, S AR RL5]. iR 4 i i AL
JR A5 v TR 36 A 1) AR RE S S MR 2, Z2 SRR OK[6], AR FH TR th g AR . XS 2
S RS PO PR 9 T s 2% o R, PR VDT T BUR R R ARG, (BT IR B A

3. FISH By4iith

EH T A A B 1) 20 i AR ) 2 R P S R TR SR A R B 7 R I 4t B MM 4 i oG
N FRHUR, HEERIERE A ZE R, BRI A R A R LG m AR, AR IR 2 TS
505 G E AR RS 75 T B A2 B4 MO B R S i LUK, R HE 3R, K200 25% [ 7], BT DAME G e e fdc i) oy
W48 2 B &P BELAG 5 FR 1) o FH A% G - Boksr il H () S A% Y, IRAE 300%~45% 138 AE 5 491 A 4t 4 5 3t
TEERAE IR IT PR R M[8] 3 A 35%~60% 114k T MM T, IR AL 2438 (FISH)H AT 12/ B
(3% 4 A (<4 Mb) 55 RSN, BRI N T 4 PR A% 27 20 A RO REURR I (9], BRI A9 B 7 4 A DK = 14 T A 4 L 1
[FIfSed 1A B R0, X EEAN 1 R AR A I () Bk, RIS BRI T QAR R 2, B
DT MM X i 87 ZUAHAR USRI . SAFAE — SRS [ Y (0 A e 5 1 B PR 9 B8 B R HE R AR IR
BOAVER MM G pRBG AR 1) — AN FEARIE[10] S5 Gl BB A% 2475 MM ARSI 21 1 7 R 28 1) R A 3 A
&, {# ] FISH £AR KI5 C4AE 80% LA L f[11] [12] 8 R B T B Bl M 40 i oy s (o Ak AR Ak, 5 B
KEZH MM B TR &R e /R 2S, JESE FISH JEHE A 1E N MM B2 W56 . ¥ FISH {F5 MM
BE W E RS, T LB RS RS TS FI 48 SRR G IT .

4. FISH K91 &

B AR MR R, R (K S2 50 S 7R W, FISH BRI AR F i) Ge R ok . 716 LA
KL JeAk, TEHBIGEIRSEE A, FISH BRI S 5050 = AL KA JJ G — oSt = %A it
TR AL B U th, R RIAELE, T HS R-ISS HdE—#+F, K6 W0 BRABH P BB 75 AR R LA 22 18]
AR R HTREPIEREARE, HAT FISH Rkl MM 5 WL 5 Fhjetafh R, (FESRRMR

DOI: 10.12677/acm.2022.12111443 10009 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111443
http://creativecommons.org/licenses/by/4.0/

BT, P

Ve, B2 (A B e RIS TN Y, X LI R M8 A 20 MM et AR EAT 4x il 70, W IR
AN EAHGRAMS AL o T2 MM B 1R 57 8 S AR L 1 BB P9 LE A /N T 20% K6k, Iy DR A7 6 4 L 2
MfE 5 BT, 37 ERE N FISH BORKG I, ARH 75 515 MEBAVER SR . (HX SR M EAT ik B 4R
Ja, TER R G AR R AR

4.1. FISH BX&E Azl

FUE A P U A 0 PR A 2 RS2 R T 8 e A o L8R FISH AR 1 BURR 3 2 1 4 9 1 4 Pt A
SR, ABARTIEINN FISH AL 13q GLtafRE R IF ML BUS ME, MM TG 2 12508 2 KA
HHAMRITUS 2 g ek RS, Bl 17p BRAR[13], (HH FLAN I A& A 2 MM ) del (13q) {7
A HEEWTG = X[14]. ZHREX MM FUGE R RIS, FISH AR e 2GR, I#F N 45
B, BATLE AW

42. REFALUF(HC)EKE FISH HAR

B MM (¥ FISH 73 —Fi8t4% 25 5 s JE ARG, H. FISH M US40 & 8800 e A, o8
S B = P e 240 o 5 RS2, R S AU S (IHC) AT BRI, 0 R G e R Y 4 TR SR AL 24 58
%(FICTION), e 7E [F]—™ AR AR PLES T o 1E 5 4 5 1 i e o SR A A X 7 FF BEAR A7 ) 0 BT
St AL NGRR3R IR RIE K F 2 18] A SRIBR[15] - RE SE 4 IO RIE S0 P TR (4 5 AL A A A= )
FRFE, EIRAR T MM 15 3 HUE .

4.3. CD-138 IR 5T iESE S 18 H FISH HAR(MACS-FISH)

FEl B B AR [16]— BEASHESE Se AT A S SR Bk, FRgEAT FISH (A I AR ik th 6. 72
HEEEWI[L7] 2 NI[181RIB Fe i A B, C-FISH Frill e (¥4 A G 2 4, FFAN B 301 S ek IR S 5 1) ot Bt
FREE . #EHEAT MACS-FISH 4336 J5 - VA% A 1a) 350 FISH 5 i, w8 SR 3 v MIME 4t A0 B 12 40 i Bb 6
AR R FFED T HF BB AR LR KR AT SRS R, R RE & T AN E
BE R A0 M LE 28T 20 2 = ol

5. INEERE

RIAEE S HX AR5t 2238 e (1 22 e (R e i AN R]), 3 SR IEAS I A FISH Aar il
(LRI B PE R 5 — e AU A B2 5, R80T FRIAE . Dk, FRATRT AR — 85 e $R% R
LW AE SERE R MM Fi)E; E28 BR8] R BL, RAAFR FISH PRI, 45 Raa 25K
Z o, DRI & 20 J8 T3RATH S IR BE, TGS B 3RATRT P 40301
BT MM M A RS, AR, FISH 78 MM B 453 thal £ %1040 B 508 23 2K R fry A6 i
FB[19]. HHBTHERMEA SN, BB IOHARSCHR R BE SCRE, 72— 2D AR DRI R FE VP4l b 45 SR T
5 BAEHTREH, BB 1PN E Seq-FISH B LU 3[R B A IR R FISH A& 21 )
PEULBURHE R G AL, DL T I B FE R 2845 [20], {HIRCAAN g AT SRR, AT AE 2 51 NI B R
%o M HAEARRFI ST RS, SR SIIEH A SR T RS R, EFRARA I, KNEih
FFIZE S, XRE T e EE[21]. MM 2 B8 AL 224 ARAT 1A 7 S AN T 5 5 R 58 3

&E 3k

[1] Rajkumar, S., Dimopoulos, M., Palumbo, A., et al. (2014) International Myeloma Working Group Updated Criteria for
the Diagnosis of Multiple Myeloma. The Lancet Oncology, 15, e538-e548.

DOI: 10.12677/acm.2022.12111443 10010 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111443

BT, P

[2]
(3]

(4]

[5]

(6]
[7]
(8]

[9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

https://doi.org/10.1016/S1470-2045(14)70442-5

Rajkumar, S.V. (2020) Multiple Myeloma: 2020 Update on Diagnosis, Risk-Stratification and Management. American
Journal of Hematology, 95, 548-567. https://doi.org/10.1002/ajh.25791

Stella, F., Pedrazzini, E., Agazzoni, M., Ballester, O. and Slavutsky, I. (2015) Cytogenetic Alterations in Multiple
Myeloma: Prognostic Significance and the Choice of Frontline Therapy. Cancer Investigation, 33, 496-504.
https://doi.org/10.3109/07357907.2015.1080833

2yt 2014, 22(6): 1624-1627.

Mikhael, J., Dingli, D., Roy, V., et al. (2013) Management of Newly Diagnosed Symptomatic Multiple Myeloma: Up-
dated Mayo Stratification of Myeloma and Risk-Adapted Therapy (NSMART) Consensus Guidelines 2013. Mayo Clinic
Proceedings, 88, 360-376. https://doi.org/10.1016/j.mayocp.2013.01.019

Greipp, P., San Miguel, J., Durie, B., et al. (2005) International Staging System for Multiple Myeloma. Journal of Clinical
Oncology, 23, 3412-3420. https://doi.org/10.1200/JC0O.2005.04.242

Liebisch, P. and Dohner, H. (2006) Cytogenetics and Molecular Cytogenetics in Multiple Myeloma. European Journal
of Cancer, 42, 1520-1529. https://doi.org/10.1016/j.ejca.2005.12.028

Rajkumar, S.V., Fonseca, R., Dewald, G.W., et al. (1999) Cytogenetic Abnormalities Correlate with the Plasma Cell
Labeling Index and Extent of Bone Marrow Involvement in Myeloma. Cancer Genetics, 113, 73-77.
https://doi.org/10.1016/S0165-4608(99)00009-6

Chen, L., Li, J., Xu, W, et al. (2007) Molecular Cytogenetic Aberrations in Patients with Multiple Myeloma Studied
by Interphase Fluorescence in Situ Hybridization. Experimental Oncology, 29, 116-120.

TAEIR, RFE, BT, JrFk, RIESE, WA, R¥E, BE, A 2 RME SRR S S R R BE S AT [0].
] S5 1M 7 2 4% 78, 2018, 26(6): 1681-1687.

Flactif, M., Zandecki, M., Lai, J., et al. (1995) Interphase Fluorescence in Situ Hybridization (FISH) as a Powerful
Tool for the Detection of Aneuploidy in Multiple Myeloma. Leukemia, 9, 2109-2114.

Avet-Loiseau, H., Attal, M., Campion, L., et al. (2012) Long-Term Analysis of the IFM 99 Trials for Myeloma: Cyto-
genetic Abnormalities [t(4;14), del(17p), 1q Gains] Play a Major Role in Defining Long-Term Survival. Journal of
Clinical Oncology, 30, 1949-1952. https://doi.org/10.1200/JC0O.2011.36.5726

Shaughnessy, J., Jacobson, J., Sawyer, J., et al. (2003) Continuous Absence of Metaphase-Defined Cytogenetic Ab-
normalities, Especially of Chromosome 13 and Hypodiploidy, Ensures Long-Term Survival in Multiple Myeloma Treated
with Total Therapy I: Interpretation in the Context of Global Gene Expression. Blood, 101, 3849-3856.
https://doi.org/10.1182/blood-2002-09-2873

B, sk, XK, AR, ERK, EEE MEMK, EXIEE, KK, K, INEE Kb, REAE. B
LML TR B DG IR AT BRI 22 A 1 B B8 20 7 A0 M A 2 W [3]. Hh AR R BRI 4% 36 (L T RR), 2013,
7(8): 3345-3350.

Terpos, E., Zamagni, E., Lentzsch, S., et al. (2021) Treatment of Multiple Myeloma-Related Bone Disease: Recom-
mendations from the Bone Working Group of the International Myeloma Working Group. The Lancet Oncology, 22,
e119-e130. https://doi.org/10.1016/S1470-2045(20)30559-3

ML, 2w, L%, ARENGS, B 557, CD138 k7 it 45 & IA] AU ) AT A% AT 20 M o 382 4% 2 2 i o 1)
RLFANMALI]. A E Sea ik 52 4 &, 2016, 24(5): 1437-1442.

ZWI, AR, ZAE, SR, XA, R, WA, 4T, AVER, BESRET. SBEMEER I X POL AL A
Hari 2 14 B R A0 i 3 4 2 e i RS R[], o [ SR R 2% 35, 2011, 19(1): 54-58.

2 V. 209 191 22 R B BB R A8 AN 8 A% 2 S R 23 AT [D]: [ 22 A 5], R L AR ORAE, 2021,

B, PR, B, VST, LG, PUISEE, PREL 2R R SR A BT AR U B S A B A A
A [ B AT [9]. SR L A 2% 5, 2020, 28(4): 1272-1277.

Hagen, P., Zhang, J. and Barton, K. (2020) High-Risk Disease in Newly Diagnosed Multiple Myeloma: Beyond the
R-ISS and IMWG Definitions. Blood Cancer Journal, 12, Article No. 83. https://doi.org/10.1038/s41408-022-00679-5

Goldsmith, S., Fiala, M., Dukeman, J., et al. (2019) Next Generation Sequencing-Based Validation of the Revised In-
ternational Staging System for Multiple Myeloma: An Analysis of the MMRF CoMMpass Study. Clinical Lymphoma,
Myeloma and Leukemia, 19, 285-289. https://doi.org/10.1016/j.cIml.2019.01.003

DOI: 10.12677/acm.2022.12111443 10011 e R 2= 273k e


https://doi.org/10.12677/acm.2022.12111443
https://doi.org/10.1016/S1470-2045(14)70442-5
https://doi.org/10.1002/ajh.25791
https://doi.org/10.3109/07357907.2015.1080833
https://doi.org/10.1016/j.mayocp.2013.01.019
https://doi.org/10.1200/JCO.2005.04.242
https://doi.org/10.1016/j.ejca.2005.12.028
https://doi.org/10.1016/S0165-4608(99)00009-6
https://doi.org/10.1200/JCO.2011.36.5726
https://doi.org/10.1182/blood-2002-09-2873
https://doi.org/10.1016/S1470-2045(20)30559-3
https://doi.org/10.1038/s41408-022-00679-5
https://doi.org/10.1016/j.clml.2019.01.003

	FISH技术在多发性骨髓瘤中的优势与不足
	摘  要
	关键词
	Advantages and Shortcomings of FISH Technology in Multiple Myeloma
	Abstract
	Keywords
	1. 引言
	2. 遗传学对MM的影响
	3. FISH的优势
	4. FISH的不足
	4.1. FISH联合常规细胞学检测
	4.2. 免疫组织化学(IHC)联合FISH技术
	4.3. CD-138免疫磁珠分选结合间期FISH技术(MACS-FISH)

	5. 小结与展望
	参考文献

