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Abstract

Objective: The aim of this study was to explore the sensitivities of fluorescence in situ hybridiza-
tion (FISH) and conventional chromosome analysis to detect cytogenetic abnormalities in patients
with multiple myeloma, and then to discuss the clinical application and significance. Method: Re-
view karyotypes of 82 multiple myeloma patients detected by fluorescence in situ hybridization
(FISH) (after enrichment of plasma cells) and conventional chromosome analysis simultaneously
and compare the positive detection rates of these two techniques. Results: Among the 82 patients
detected, abnormalities were found in 7 (8.64%) cases, and 4 of which were complex karyotypes.
74 were normal and one failed (1.22%). Abnormalities were found in 47 (57.31%) of 82 patients
detected by FISH study. Abnormalities were detected in 49 (59.76%) of 82 patients by combina-
tion of these two techniques. Conclusion: It suggested that combination of fluorescence in situ hy-
bridization (FISH) and conventional chromosome analysis can increase positive detection rate in
MM patients and provide clues for clinical treatment and prognosis assessment.
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H s BT 40 B 45 22 P AR A% B T B R Bk A TRI R T 6 RAL 2438 (FISH) X 22 & M- B B8 (MM) B & R %
ZERS N REE KRR R SR PR E. Fik: BB T 826 H i MM & & F i R
A0 MR Y B RAZ R VR RFISHEAR (F 4R AR ELE ARSI S5 R EEML,
BHERREER, R ETERR ARSI 8265 B & F8 741(8.64%) R R HZR; K4
BIAR %A, 74PN IEEZE, 161(1.22%)R W23 . 72 F B BT FISHAN X 8241 B & hn Ak
4761(57.31%) FAERFELE . BRA BT H YL a2 5 Hr FFISHA I /9 8241 B 3 R ¥ A% ZIAS HH 496
(59.76%). Z5ik: FHHPOEZB MBS R EEZTEARN T EERTMMEERERHE, A
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1. 5|8

% Rk H HER (Multiple myeloma, MM), J&—Ff f 50  B 4 E 20 R A 399 5 100 5 2 R R iR 1], 2
RAETHEZEN, HEMRWERR ST M), RERZH, FERRRIOVEEMAE . R,
M. B DR A B A SRS B F (3], HAThoikia @, 40Msf% 5 2 h 4R Fl i 2 (1) MM
WEnERERZ — BEFIAA MM BE IR ARR I, Phmid R & IE i e 5 MM 40 AN [F] 424 25
FRE2VIAHDC, Mk E MM 40 BAN R A2 AT 0 B A% G R 35 2 40 I B A [F) st A% 2R R IE . MM 384 204
A2 22 9 [F) I AL B R AN S M ORI B 2 B e, I 23 RGO 2 R . H TR ELA 2 1R 2 st
145 7 W fa R 79 )2 /& Mayo Clinic $2 H ) MM &K 4 JZ(Mayo stratification of myeloma and risk-adapted
therapy, m SMART) W7 1, #8804 M i 4% 7 45 B8 B 7 M IRE 4. h el E el =4, AMY
AIDAVEAS B IS , T B R R 0T IANE, MR R G R S AT SR 3 JE IR [4]. R,
MM (140 153 A 2 008 AR 45 g P S R U A 3 R B B 5 S o R 8 ) e B A2 A 20 4 P 1 2R
fiX, ABEFCELE FISH 77k, KILAT DARCRSE mPH MR, BE I IR R B4 2 o

2. BENRTGE
2.1. TRIBER

S IR IR 2RI IT 2017 4F 02 H~2018 4 04 H 12 A2 R 1B BE I 110 7B AR [R] I A 02 18
QAR I BT IR OE IR A6 A Jerb PR 50 B, Loth /e 32 6], 55 bl 1.56:1, 82 471
BEFRTIEN 44~84 &, PLRIAEER Y 64 5o (RERVFRTHIN]: FATZRARIN AR, X & EEE
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Table 1. mMSMART hazard stratification
% 1. mSMART B S 2

ek )= Iy =

- FISH: del (17p), ¢ (14;16), ¢ (14;20)
e GEP: mifatnid
FISH: 1 (4; 14)
e WM E AR del (13)
WAk
HAMMFRIETEE > 3%

ff& HoAth 78 AFE FISH AL £ (11; 14), £ (65 14)

7¥: mSMART Jy Mayo & BE/& 70 )2 S WIS 4677 s FISH ORDOGIRAIA5E; GEP 2RIk,

2.2. WMFFE

2.2.1. G BHEREHFZE I

To B EBE 2 ml~3 ml JFZRANHTEE), % 1 x 10%ml~2 x 10%/ml & MPRASE R s 32 5L, 3L
HHJEEN N L ps RIBGR, R5FR 3 R, H—AI 1 ps M¥E3E 2 Ko BGRAT, 207 20 ug/ml FOKALZR
20 pl VB2, TN 37CHFEfLkEEEEIE, 4 /M ERGER. 1300 rpm &0 10 min, FF LiEW: A 0.075 M
KCl (TR 2 37°C) 8.0 ml 47, HERIEA), B 37°CiR 35 min; B EEEZZMA 1 ml & 2 (HF
B UKESER = 3:1), BEMIES), 1300 rpm B0 10 min (FiR): BOJE7H LIEH, 28I E L
8.0ml, J&%], HE 45 min [&5%E; 1300 rpm &0 10 min, &0 )55 EER, AR ERZ 8.0 ml, B,
A 12 /N GER)E s B0 1300 rpm 2.0 10 min, FF_ 3G, 0 & [ e e s e B . H A 5
BT 90CHER P HIE 1.5 /. AHE IR, G5t . BBIFRA BT 20 4S5 244H
s (PR ANKG BG4 RZ5) (ISCN2016) 2l s . 48 SO b fbnitE, 2=/ WS4 i A 15
FEM G R I El 2540 e, B D =AM A — SO e Bk B 0o IR 20 Bist A% 2 ke A i R e B
S AW ENE, FIWIRETE.

2.2.2. FISH #&

{5 CD138 H 2k 518 & SRR A0H . K A A L (f8 FH 30 pm P8I 28%) B3E 88 (5 A 100 pm JEid 2% )i i
JEIT R, FRRIMBELL ., B, & 1 ml M0 50 wl 451 CD138 WiRk, 780 1RSI G 7E 2°C~8°CHER 15 40 5H;
SRJE AR 1 ml MLBOIN 2 ml~5 ml autoMACS Running Buffer (Z4#£L4NMD), =i 445 x g 550 10 43805 2 -
i, @IS AF autoMACS Running Buffer B2 yiE; 45T 3 ml autoMACS Running Buffer #'3t
A M AR B TR 4E 1, NGB, {8 3 x 3 ml autoMACS Running Buffer i+ K4 IfiLid )&
FMRE 128 FE TR RE T — 30U EE T, I 5 ml Whole Blood Column Elution Buffer, &M B4 24
JIPEBE, I autoMACS Running Buffer il seAi M2 & MIREE —5K F, RN 56°C 54 ks 2
/B, KBRS0 ml 2 x SSC Y, 2 LA P 3 ming T 70%. 80%-. 100%{F5A% HH K B E 3 min
AR LR K (<6 AN ERIFT/ET)s KT 0.2 ml EP R A IREF(0.5 pl~1.0 ) AR (IR Senbifl =
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1:10), FA I B AR DR G IFREE, 7R A% 28 XK A2 B BIAREE (5.0 pi~10.0 pl), PN E&3d R/ N 25 3%
FrE R X, P E A R A S B8 A DU . 384T Thermo Brite™FEF, St F: 75CEAM: 5 mins,
37°CHZZ 14 h~18 hy A-20°CHUH DAPLIL, & T =i, I 50 ml 2858 J5 Pl 22 il (0.4 < SSC/0.3%
NP-40) & HMWMEL N, KBFHRE 72°C £ 1°C, 2R 30 4080 FE— N EME(Coplin ), A
50 ml Z&A SR BRR G, EIRNE s AT/ N ORI E IR, BERE T, Ry E2RME A,
B IEFRBEAE 72°C + 1CHIZAS G VRGN 3 080 (<6 ANERBEFr/RT) s PRIk 2 vh il b BXCHE i 3%
b, W B AL AT (8 25 A e B0 PR =5 N I 4R - RIRT)s 7R3 BARIX BN 10 uL (1) DAPLIT &
e, e bR . HEHATE SR, BB E TR &, EBEFESEMIDLHE, THA T
MR 2215 5, 15 5 0 BT K H Meta systems ISIS 7381 3K (Isis V 5.5.3/5.3.3), 4511125 200 4™ [A] HA4H AR,
THE FHVELE M 5 43 EE o BH P 40 bU 22 0K T 16 W 18E & 4 FE M o FISH Aan il A 484+ €445 RB1, CKS1B/CDKN2C
(P18), IGH, IGH/CCNDI1, IGH/FGFR3, TP53/CEP17, 13q14.3/13q34(D13S319/LAMP1), IGH/MAF. (J¥:
CUT-OFF {H P : 258 = TR I H 2 5 AT 755 500, #5723 885 % 1) CUT-OFF fH).

23. Gt

DL 43 Bk 3 7R e e A i A0 S i O BH PR 26, R R e AR o3 5 FISH HIBH M R EL i R k56, KA
STATAILL.0 it #t, P<0.05 WA ST HER,

3. &R

1) ARG EARAZ L AT 82 ] MM R ARAR, 1 532 M. 7 BIONBHPEGEH 4 B % AL, FH
PEFRN(T/81, 8.64%). [EIINHEAT FISH &l 82 1l MM brAs, 47 BIFAYE, FAMEZRN(47/82, 57.31%), [H
B EAT A% AL 43 BT R T B 0 R TR 2 0 S AL e AE e, e BE 1 260 (49/82, 59.76%) A 2 1l YL th ik 45
FHTE FISH Z5 8111, J5i 5 A e e pAe A% B Ay Al HE 2 2 A% Y, f FISH. R T R T 75 75 i e AR A7 2o
HHGE AR HT S FISH MBIV ERAFE R E ST Z R, PAE < 0.001. P AR 1% 2R i) B 1 2 L A5
® 2.

Table 2. Positive rates of MM by different methods
= 2. FRIFEZEN MM FRMEEIER

oRlWRFS 7k ISF 1 2 PR L2 (%)
PeEARIZIL A3 HT 81" 7 8.64
FISH 82 47 57.31
Pt A2 7 M+ FISH 82 49 59.76

1 S A R

2) 82 i MM AxAcidit FISH il 73 A 30 47 1 9BA 1, #REFFAYES A (R 3): RBI1 #REHRI T 13q14
Bhae 25 41, EFATEEE N 53.19%; CKS1B/CDKN2C (P18)IRAHHMNAY 1g21 7882 DIBATE 34 1], (5 &
PEEE N 72.34%; IGH #REH Il IGH SEHERAE 16 61, 5 S BAPEL Y 34.04%; IGH/CCND1 #REF R IIK) ¢
(11; 14)BEME 2 61, &5 FETEEE N 4.25%; IGH/FGFR3 SEMRE I ¢ (4; 14)FEME 8 B, &5 R BHEEE A 17.02%;
TPS53/CEP17 #RERMIT 17p13.1 BHAYE 6 i, S BHE LA 12.77%; 13q14.3/13g34 (D13S319/LAMP 1)
() 13q14.3 BETE 3 1, A BHYEEE N 6.38%; IGH/MAF MR ¢ (14; 16)FHTEN 0, FHTEZR N 0.00%.
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Table 3. Positive probe distribution ratio in 47 MM
% 3.47 1% & M B BEE FISH 4NN IR S tL R

PREH TR KL 5 FH 3 FH P4 (%)
RBI 13q14 Bk 25 53.19
CKS1B/CDKN2C(P18) 1q21 4 H% I 34 72.34
IGH IGH HEHF 16 34.04
IGH/CCNDI t(11; 14) 2 425
IGH/FGFR3 t(4;14) 8 17.02
TP53/CEP17 17p13.1 6 12.77
13q14.3/13q34(D13S319/LAMPI) 13q14.3 3 6.38
IGH/MAF t(14; 16) 0 0.00

4. i1ig

I AHE TR [ IR IR I L (AR A% AU AN FISH A] LUK K H 80 22 % M BE IR P A H R,
8.64%HE 1 El| 59.76%. T MIAHMLIEAL R G AR R A MR ARA DA L5 1) iR A i 22
EPEHUR, WSS, BHEZIEREEAR . 2) EEZE T R R A2 I et tk, HHR S
BT 20 N4, 3) XYLk R EORE R, SR INARE N TESIRZE, ML 4) B0 03
RAL, KT —SHUNBER, Bl RBLGVE, BREMRE, Bl (4; 14) (p 16; q 32)8% 8150 A IR A
PAEBL. FISH MIPHYER R . FISH FILHALET, 1) AMUATLAHr 00 240, al DL K & ja)
WA, BT B EOR Gtk 10 5 50E S, 2) nTLURILIEHT 20 Kb MBI Gt ki sk A%, g8
5%t TR 91 e B A Ak AT v P BT A S ORI, R ) e Ak S AN B A R I . BR DA
FII G R S R . 3) JE I A R A W] AR R MRS A R A R L], i — DR ek 2 . FISH
AT IBE A 1) S FH AT DR Mo R G AR A% B o B R R AN J2 2 Ak o AR FISH G I 2 FH 8 60 AR A 4
AR, HERHRE 2GRN, AREE S SR, X TR Yk 5 v & B2 4 g ik
SRR, JEE LIS E, FISH BOASE DA o 105 R0 4% (A% B 2 A W AS 52 e BR ) o BT DA, 75 A
Jetifh, AT, A 2 OB G E AR, HJ2 FISH KA.

[ AMEAG FAURIE, 752 RV E BRI R I, Y BT A5 BE R 455, FISH X T IR & X
() 5 Qe AR (91 13-, 17p-, TGH EHE) IR I B A B i 1) R o AFRAZ TS 43 B Rl H 1) 55 4 5 K A
#H 5% FISH WA . 13q-, IGH EHERWE —FASZ M58 MM EERTE R R, RHXT£
RAVEEEER, BEA 1 AL M AN FISH AS IS I PR B A B B (5]

MRIERATHBE T, BN MM e WA S 5 1q21 973548 D1, 13914 Bk, IGH H4F, 1 (4; 14),
P53 k. fEZ RMEEBER T, 17p13.1 GEZERAL S PS3)AIEA S B TPS3 MRS £ R, il
MM EfEfFE. 775 TPS3 BRI MM i35 Tt Je A A7) (R (PFS) A1 OS B fi[6]. 1 Stk FH 2%
RNVEE BB W . 1921 BRI/ 1 550 ik R AR RIS A %[ 7]. RB1 BRRERA 2 WL T2 K%
B (MM). Jetifk 13q-5FEBE 17p-, 1q+AI(ER) ¢ (4; 14), Hph 13q- AR TG R . 13q-FITE A
RE5 17p-, 1q+FI(ER) ¢ (4; 1HIRAEF K. AT 14q32 7 5 L1 IGH [ (Fnhid Fu sz Bk 1 e ) E 4,
B L =R Sy A IR B RAR UG ¢ (45 14) (p16; q32), ¢ (11;14) (q13; q32)F1 £ (14; 16) (q32; q23)-
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— LB FUUESE ¢ (4; 14)F0 ¢ (14; 16)/2 50 MM BFHAAF MBI TG AR E R £ (115 14) (q13; q32)%) PFS
A1 OS ¥ 58]

DR B A I FH G A TR 3 i, SR PR & 4 5 1 FISH AR, W DA MM G835 e iR S5 A e
R, P ROZIE N AT DATE A AR I MM RS I S A R, S G s ORI R HE VR T B S A TS P
fitio
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