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[#E] HMy W5 PCDHIO 3 FE £ & M E 5898 ( multiple myeloma, MM ) g% J 2 fifl /% KM3 . RPMI-8226 H ) HH
SARRES A B A X JL UL R s . ik WO B E S ORI MM R R AR A, B SR R A i R KM3
RPMI-8226 , I3 A= PE - BE 4L B R REASVE %] B, RT-PCR K o PCDH10 BE PR 35 7K 7, B 3L bR 54 PCR (methyla-
tion-sensitive PCR, MSP) il PCDH10 5& & P IEAVARAS , B 3k 5-Z0 2% -2 - AU M 17 Fn 240 28 1 2 S BRAL R ) 70 [ 5-aza-2'-
deoxycytidine ( Aza) and trichostatin A (TSA) ,A + T]4ZbF MM QH}H@,%,#‘#)" 259 b PR J5 PCDHIO F LBk S M FR ik 7k
o g5  PCDHIO JEFRFEIEH ARFh ik (B MM B S8 XA R ) 2 03RE, B 77.27% (34/44) ) MM (&
PCDHI0 £ H 3L LIRAS . PCDHIO JEP A48 A + TIRI0 5 I SAL RS E %Kik 8518 DNA Wb e 2 &4
H B9 1) PCDHI0 JEFETIBR 2 #E0E M, N 2 5 B 858 1) &
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Methylation induces protocadherin-10 silence in multiple myeloma
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[ Abstract | Objective  To determine the methylation status of protocadherin-10 (PCDH10) in multi-
ple myeloma (MM) patients and MM cell lines KM3 and RPMI-8226, and investigate the effect of its methyla-
tion on PCDHI10 silence. Methods A total of 44 MM tissue samples from January to December 2010 hospital-
ized in our department were collected. Bone marrow tissues of 9 age- and sex-matched patients with mild anemia
obtained by conventional bone marrow biopsy served as control. The expression of PCDH10 gene was detected
by RT-PCR in above tissue samples, and multiple myeloma cell lines KM3 and RPMI-8226. Methylation-sensi-
tive PCR (MSP) was used to test the methylation of PCDH10 CpG islands. Then, after the KM3 and RPMI-
8226 cells were treated with 5-aza-2'-deoxycytidine and trichostatin A (Aza and TSA, A +T), the changes of
PCDH10 were studied by RT-PCR and MSP. Results = PCDHIO was expressed well in normal population
while extensive mildly expressed in MM patients and cell lines. Among the 44 patients (23 females, 21
males) , 77.27% (34/44) whom presented methylation of PCDH10. Furthermore, A + T restored PCDH10
expression in myeloma cell lines. Conclusion = DNA methylation may play a key role in the silence of
PCDHI10 gene in multiple myeloma, and may be involved in the incidence of myeloma.
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Z KV B89 ( multiple myeloma, MM ) J& 3% 41 fifg
A TR, 7 IR 2R P g v s e, 2
KEBIET A 2% " . PCDHI0 £ 7 L4 R4S %, 8
2 HEFEFE NI T 4q28.3, ZRFEKES S T /ME
St AR AL L R HE R RS S 40 -4 A
MR Z R E R R R R R RS S
T BRI A R AR R A A 20 Y ) B
FNE BT 40 I A 1 PR DA R B 20 B R T 1 1
A SE I BT, syndecan-1 AT B R 40 F)
R AAAE 55 3 0 4 8 B g (MMP) -1 1977 4=
PR R R R IR . B RER AL iE R
FOBERR AT F 3 p27 FIELA AR OG5 R 2 3k, A 5400 Mg it
25070 BB AN I RN L TR AN A 0 B R L K2 MM 41 i
A 43Uk TNF \TGF-8 \ VEGF It [ 4 F T 56 i 41 g
NF-xB KA1 1L-6 1% SR 4 Wb, SRR E T 2 K Ve i
FAN A R PCDHI0 HE R 25 i 14 55 2 10T
IV 2 NI W R E R, 5355 R I
RUHSFALRI ARG, HOH S b S 0 & R R A %
PR RE Y, AUFFE T PCDHI0 K8 H 54k 5% %
PR BETRE ) AH A, LA Sk &Z PCDHI0 K& R 3R 3k (1) ]
1tk

1 ARSE®

1.1 ZZXAFE

RPMI-8226 KM3 4ilfitd 2 1 | ¥ 575 — 42 1€ K2 A 2 B .
TRFPHZAEH I G . RPMI1640 iR 2F I3 ( Gibeo A W], 3£ H) ,
LN ( DMSO, Sigma /3 & ) , DNA Marker2000 ( K AR 4= ¥
/N]) , Trizol reagent (Invitrogen 2\ 5] ) , 306 %% 5% K& PCR {77 &
(TaKaRa 75 7 ) , DNA #2 B ] & ( Genration Capture Column
Kit, QIAamp K [H) , Go-Tag( Promega 73w, S&[H) , HoAx i 3
A
1.2 B MA ARG A I3

44 f5i] MM H5 A< B IR BE R 2 B I 55 — B2 B i i B
2010 44 WHO 2k E (2008 ) T 12 S 22 & kB iR 1 1 B
SRR HRRR I e HC A I T R, H b ok 23 ], 55 21
W], AEH4 43 ~78 %, ST AE RS 65 %, X IRZH B BE bR A R B %
JEFTIML(90 ¢/L <Hb <119 ¢/L) 3 (S B, B 4 4], 4F
40 ~60 2, P AAFIE 52 %) B B TR AR A B AR T
%o ZRMERAFEIFREEZEMERZ . SHEAT
i PR E R R 265 — 5 e e B SR WL 358 1% ° S 30 28 4L A
MUZEORAE . RPMI-8226 KM3 #H il RARHERT 57 T & 10% /N i
W5 (Gibeo AH], 25EH) i) RPMI1640 ¥55535L,37 °C 5% 1 CO, |
MR A AL R, BUE K R Fny 4 g 1 7 i — 25
S
1.3 ¥ 2 FR#FREH X (RT-PCR)

FEATLER 12 ] MM 28556 & 6 0] i H B BERE A 47 RT-

PCR i, RNA $2BCR ] Trizol 2 (Invitrogen 23] ) , H-Z: IR0
B85 5 (reverse transcription system A3500, Promega /3 ) ) 14,
B 5K RNA 9054555 cDNA, PCR BURBIR R Ny 12.5 wl, 2 i
4F:95 °C 10 min,1 IMEFF, 94 C 30 5,53 °C 30 s(HZ W
51 °C),72 «C 30 s, PCDH10 F&[H 32 MGER, B-actin FEH 23 4~
PR, fiefi 72 “CHEMH 3 min, PCR Y AT 2% BiARHEEERE H
Uk PCDHI0 N2 B-actin FEF Y51 W15 a4k 1 Fis .

%1 RT-PCR3|¥FF RNBERMKE

R R F1F51(5—3") iR i B PR
PCDHIO  |-ji#: ACTGCTATCAGGTATGCCTG 53 C 219 bp
Fi#: GTCTGTCAACTAGATAGCTG
B-actin  FJiff: CTCCATCCTGGCCTCGCTGT 51 C 268 bp

FiF: GCTGTCACCTTCACCGTTCC

1.4 MSP ¥ A AL 547

F H QIAGEN 7\ ] 4 7= (1) Generation Capture Column Kit
(50) (159914 ) 1257 G 42 HC DNA, U1 pg DNA Z%HE 6T
AN (3 Sigma 24 R &) A BRAlAL J5 4T MSP [, &
BESCHRL9 1i5E3t MSP 51741 (% 2) o WARER & HiJ5 DNA )
PCR JZ i 55f4:95 CTHAEPE 10 min, 1 MEH ;94 CAEPE 30 s,
HISEAL 5 [ 9)1R k 60 °C (JEH LS |41 J 58 C )30 5,72 C GEfip
30 s, 331 40 ANMEFR, g5 72 CARZEMEM S min, FWHERE
4 UE R 1Y) DNA VR Ay =l FH Ak 1 B P ot B D 2L s &
L MB231° {5 2L B4 DNA 154 UREA (9 PH v 3 B8 B4
o BRI R TR TR AGZE K IURAL LS 19 DNA 34T PCR, 47 3™
W2 2% BRNEFHEE LK o

x2 MSP3¥FS BNBERFYUKE

SEHAFE SR FIFEI(5 —3") BUGREE K
PCDHIO ~ MSP-M _[Jiff: TCGTTAAATAGATACGTTACGC 60 C 153 bp
U TAAAAACTAAAAACTTTCCGCG
MSP-U  [-if#: GTTGTTAAATAGATATGTTATGT 58 C 155 bp
FilF: CTAAAAACTAAAAACTTTCCACA

M: ¥ 35465 U 4F 7 540

1.5 A+T Hpa

B4R K B9 RPMI-8226 KM3, 4 10°4HE /A 1 wmol/L
Aza(Sigma 2w, K EH) WH. &4 Aza 4R EEIE 24
I B 1Y, 2L FE 72 h ARG IMAC L wl TSA(100 ng/ml, Sigma
o), K E)WEE 24 b, BOR4IMIHETT PCR K MSP )i
1.6 & RAHRSH

PG RFE AT B, B HE AR 1% 1 1) 1SS 43 11 . Ple (Hb | Ifi
TS MILEFSE . BT SPSS 16. 0 e+ % #43 #7 PCDHI0
FEEPREMASIHERERBRSE T %R, AR EF K

Ki % o
2 #R

2.1 RT-PCR #m PCDHI0 A B ik
Yot A FE 219 bp Kb AT DA S PEY 18 4570, Thi e 5 e Je 4
Jifi 22 KM3 RPMI-8226 K 12 5] -B &9 £ 5 REAR R DL 45 S
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HEPEHEANT N B 4R R] L 268 bp ¥ =8 B-actin (1) o
FEXT EZH PCDHIO JEF ] IR E 38, e 2 &V B8R i o
B H: KM3 \RPMI-8226 4iififi /% H PCDH10 &[5 ) BLITER .

1 2 3 4 56 7 8 91011 12 131415
PCDH10(219 bp)—

Bactin(268 bp)— b Tl ()

123 4 567
PCDH10(219 bp)—

B-actin(268 bp)H_@;}
A:KM3 RPMI-8226 i & MM B #i4E A 1.KM3;2.RPMI-8226;
3~14:MM B ALAH K15 B (H,0) 5B B4 B A A
1 ~6: EFFHAAT: st (H,0)
1 RT-PCR i) KM3 RPMI-8226 ZHff .MM B85 #EAF0 IE %
Z 85+ PCDH10 mRNA Fi%

2.2 MSP 45#7

34 f(77.27% ) MM JE & REA I BL T BE A, T 9 491 %) B
YUREAS Fp ARG ) PCDHIO ZE[H H %A (] 2) . PCDHIO 2%
DA PR AR 515 R 4 % ko) 1SS 7331 Pl Hb (I35 45 | 1M
WLBF4FJEge 312422 5 (P >0.05,% 3) .

1 2 3 4
PCDH10-M( 153 l)[))"m

PCDH10-U( 155 bp)—

®

1 234567 8 9101112131415 16
PCDHI0-M(153 bp )— ok .
PCDH10-U( 155 bp)— e et
17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32
PCDH10-M( 153 bp)—

PCDHI0-U(155 bp)— i =y

33 34 35 36 37 38 39 40 41 42 43 44 45 46
PCDH10-M(153 bp)—

PCDH10-U(155 by)— T Tt (13

1 2 3 45 67 8 9 10 11
PCDH10-M( 153 bp)—

PCDHI10-U( 155 bp )— ey —_—_—

M:F AU EF A A MM i & 1:KM3; 2. RPMI-8226;

3. (Hy0) ;4 FEB 58 B MM F 3648 A 1 ~44. MM 3

BEAEA 45, Mt BB (H,0) ;46 MMt 1 C, B4 B R A A

1 ~9: B FHAEA;10; AT (H,0) 511 FaMET

E2 MM %R MM B ARIEEH PCOHIO EEE3F
AER SRR

%3 PCDHI0 REMREEBEIRKRERS R
BEIRRTOR THfb(n=34)  JEMHEAL(n=10) P s

AEES () 62.3+9.4 68.7+6.9 0.074
51 0.546
ks 19(43.2% ) 4(9.1%)
5 15(34.1% ) 6(13.6)
1SS 4344 0.153
I 12(27.3%) 3(6.8%)
I 15(34.1% ) 3(6.8%)
m 7(15.9% ) 4(9.1%)
Plt( x10%) 162.1+77. 1 231.1+86.5 0.885
Hb(g/L) 95.7+23.0 93.2£25.2 0. 800
1L 345 (mg/dl) 2.2+0.4 2.2+0.2 0.599
10 ULET ( mg/dl) 128.0 +124.9 117.0 £116.3 0. 801

2.3 A+T %3%
£ KM3 \RPMI-8226 {5 Hififid 240/t 7 v 22 W B AR Sk 5 1

PG BIR] WAE SE T E E A  0d A + T LIRS R R
PR A . AR R AR RS Y, 2 MR R
PPRY BAEH AL ), T2 A + T R30S X9 1l B g
fEi=4y, 1 RT-PCR (/R A + T ZbFS AT LAY 4%t PCDHI0 45
SRR s (B 3) BT A + T AbFE S KM3 4 ik & T
PCDHI0 {33k .

1 2 3 4 5

CUEI — |
reoriorss o) [

1 2 3

vcomi0219 ) [
pracin(205 1y [ ®

M. WA U 3E TR AL & P IR AT 5 89 MSP 28R 1:KM3;
2.KM3 22 A +T 422 )5 ; 3;RPMI-8226;4 . RPMI-8226 % A + T 4 32
JGi5: MMt B (H,0);B: £ ¥ AALH 5 49 RT-PCR & R
1. KM3; 2.KM3 2 A + T 43 )5;3. B a8 (H,0)
E3 A+T4E MM i ZFTE PCOHI0 FENRERE
mRNA fy5Rix

3 it

FVL s AL 87 59 PCDHI0 318k & A 7E 250 A
Hegne ™ Ying 255 & BT PCDHIO L[ 2
DUBR A 4 HIL , 76 S A 98 55 Jioffg o PCDHIO 55 47 %2
HIJEAL T UTER . {7 F PCDHIO0 J5 31 5/l 462 bp J
Bei X A R ) CpG &, 1 CpG 1 1F J& DNA
FIJEAL 5 A A X 3, A 24 %% & B Spl/Sp3 Fil CBF/
NF-Y 554 H 776 A 2% PCDHIO [ 9 4 3 v R 1 56
SEROME A . PCDHIO JE P 5 0 3R AT BE S5 1 HLIA
X8 40 M6 S A% B I VR L AT A B T R Y &
%[2—3,10,13] .

A5 % BL, PCDHIO £ 76 12 f] MM 5
KM3 RPMI-8226 4fijftl 2 H ik ik sk AN 25k, fHLAE 6 45
XTIRLLTE 7 2215, T ALR 58 T RAT K. R
FH 5 R AU 1Y) MSP 525677 v % BLAE KM3 . RPMI-8226
B BT 20 I 2 PP R AT DA S R A 7T 27 %
MM 8% (34/44) 153 bp 4b % BLH ALY 3 9.
LA R LA 7E 22 6 P B PCDHI0 56 P38 )
BERIE—EMEH . Pk, AT A + T 25940 B 224K
Pk PCDHI0 JEPH 45k, KL MM 4l R 485 A + T
Ab PR H AR S 1 7 W S 0 R RHRBR T
JEF AL TS O 1 454, RT-PCR BR4iE A + T
b3S KM3 4 i vk &2 17 PCDHIO &R 1 3R36. 1M
10 4] MM 3K 3 PCDHI0 % A i) P 3 A0t 77 78
PEFERTTER LG , AT -5 Al A R T ER LA A1 5
gi b, WL B i o] BB 2 3k PCDHI0 LR £ 2 & M8
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B R TR B RN 2 —

FA AL AB i 30 PCDHI0 S PR BRI % & A 1
IR A0 R R R R R RS . (IR RS
S3HTE W], PCDHI0 £ F AR A5 15 O AR I8 1]
FHAGFERNWHES 25 (P>0.05,581),5
MM ] R FUG A5 BB £ i Ple Hb 1SS 4381 | M JULET |
LSS5 T I 5 R LW B 4832 25 5% (P > 0.05) ,
HEMI AT fE7E MM %955 54301 PCDHI10 H AL T 283247
TE, I AT HE S FE R R R MR BUR N Z A6, T
1 A ) HH T B 4 S i £ %5 T PCDHI0 JE [ fig P 35
L1 PCDHI0 F Ak i 46 I T BEAE o S 4 S P
AL A e 7 8

TEAFENE MR T, DNA H JE4 i ok 1 3% R
B E R, R R OW AL W EE S T R R AL
I A WS AE S W R W R ) S 24
T (Aza) 45 25 W BEALAR T, 7E00 52 100 26 IR e 1A 1)
(RIS, ELAT i Sl 453 £ AL 1) S50 fof 40 M 7 T2 1 1 R AL
B SR AR R TS RS R R,
AT REMLAHISE BT T 400/ % 6 (1L-6) Al i ZREE
KA (IGF-T) X MM 4 g i A= 4 SR, s 25 1 4
X B B O A 1 A R R T R Bl
Hif% PCDHIO ] RE N B B6IR 20 T2 Wi — 1 e 0t
FERILH ) I bR 5
AR SRS T SO E B R A T IR T S B R R R
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