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FEYL peDNA3. 1( + ) Z3 Bk 41 /E R % R 3@ 33 RT-PCR I Western blot #5:1l] PCDHI0 & [K F1 8 H A9 FR35 , B MTT 3546
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blot M A T-HSEE AFRIAKF-, 598 PCDHI0 ¥4 KM3 41l j5 , PCDH10 3% A28 [ 3 3h /K F- Y B i 7 . MTT 45
7R PCDHIO0 9% 5 41 M4 58 W il 32 Sl (P <0. 05 ) 5 =N M A 45 R /R % 2« PCDHI0 JE [ 1 KM3 4 Jifg 4 1= %< 1]
R (P <0.05) ;3 5T Ho 4% T WL%¢, PCDHI0 % Y 28 240 Mu ] L7 30 i 5T 28 o rE AR , 2 1 406 LA KW S A 0 T/ IR, o IR ZH R
ULBA 554 s Western blot 255 i 7 PCDHI10 GER#AIE Bel-2 193235 , {27 P53 Fas (3234 (P <0.05) , &1y PCDHIO 3L H
F AR 2 & BRI A KM3 T4
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PCDHI10 promotes apoptosis in multiple myeloma cells

Li Zhen', Chen Jianbin', Peng Xi', Tan Xu', Yang Zesong’, Huang Zonggan' (' Department of Hematology, >Laboratory of
Hematology, First Affiliated Hospital, Chongging Medical University, Chongqing, 400016, China)

[ Abstract |  Objective To determine the apoptosis-inducing effect of protocadherin 10 gene
(PCDHI10) on multiple myeloma (MM) cells and its mechanisms. Methods  The human MM cell line KM3
was stably transfected with pcDNA3.1( + ) PCDHI0 or pcDNA3. 1( + ) by lipofectamine. Untransfected and
pcDNA3.1( + ) plasmid transfected cells were used as control. The expression of PCDH10 at mRNA and
protein levels in the PCDH10-transfected cells were detected by real-time PCR and Western blotting. Cell
proliferation after transfection was detected by MTT assay. The apoptotic rate was assayed by flow cytometry,
and transmission electron microscopy ( TEM) was employed to observe the ultra-structure of the cells. The
expressions of apoptosis-related proteins were detected by Western blotting. Results  Transfection of PCDHI0
resulted in obviously increased expression of PCDH10 at mRNA and protein levels. MTT assay showed that the
proliferation of PCDH10-KM3 cells was significantly suppressed (P <0.05). Flow cytometry revealed increased
apoptosis in KM3 cells transfected with PCDH10 (P <0.05). TEM displayed that the PCDH10-transfected
KM3 cells had cytoplasmic cavities, karyopyknosis and obvious apoptotic bodies. But no such change was found
in the control cells. At the same time PCDH10-transfected KM3 cells resulted in down-regulation of Bel-2 (P <
0.05), and up-regulation of p53 and Fas gene (P <0.05). Conclusion PCDHI0 plays a promoting role in
the apoptosis of MM cell line KM3.
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% %% VEE #6985 (multiple myeloma, MM ) 2 3% 21 Jig
S BT A P IR G s SRR IR R G R v
JETE 2 0, 20 5 M BB TR 2% o i TR
BRI, i R AT A AT A o Blosg i & 2k
R ER] fig 5 AR R S R TE A E YRR
PRI , % 22 D P B R A BT ) B 7% 90 400 TR 0 T )
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PCDHI10 ( protocadherin 10) 3£ K 7R3#k OL-PCDH &
KIAA1400, J& 82 285 3 % 50, L T 4q28. 3, i K
JEEXT 240 B o3 (R B L 4t B T A S MR D R SR
LIRERBFEFRMEM . HASMIFIEERD] PCDHIO
B — A R, S 35 CpG By Ji HY B AL A
HARF IR BT A AR B 0 o U | W T
FLIEE 2 RV B e S5 2 A N R M b, HOH
FEIRT R 5 e 2 r G G AR R A R R W AT
FUIMIE " . AEfR b f Fek PCDHIO K& K AT 41 )
i Ied AN LG A TS A28 L R v B IE S  (H L R
BLI R BT IRAF T

FATHT A A 52 R W], PCDHI0 JE R 7E 2 Kk Pk
R KM3 4 it r R 3l H AR 58 a0l Bk, H A5k
13k PCDHI0 JE R %) 22 & 1 R0 20 B 3 0 L s
TE B B LA 7 A EL A 3 A A ke o AR S
HE— A HETHANEE PCDHIO 3[R 4 22 & 1 B B 2 i
PAT SR TR S HE RS2, A AR ER 1 RETR 1) A L
il SR TR TS AR A SRR

1 HRSHE

1.1 XA Fe 5

KM3 4 AR b 5 — A5 B8 R AR I 6 il W42 f 2L
FZH . peDNA3. 1( + ) PCDHIO T4 ki L K peDNA3. 1( +)
TP53 B # £ s K 1 H A Kazusa 3 K i 57 Fr 21 4,
RPMI1640 fig 45 1fiLiF ( Gibeo 23 H), 36 ) , — H B LW ( DMSO,
Sigma /vy #] ) , DNA Marker 2000 ( KM A= ¥ /N&]) , ikl DNA 2
BRI & (Qiagen 24 1], [ ) , Lipofectamine 2000 Jig 5t {4 % 4t
&7 & Trizol reagent (Invitrogen /A)) ,514¥H g4 TAY T
PR S A BRA RS . W55 K& PCR R & (TaKaRa 2
#]) , ¥t PCDHI0 {4 ( Abnova /A ] ) ,#ii Fas Bel-2 P53 B-actin
Pl K HRP FRi i 1L 2F 9% 1eG —$t ( Cell Signaling Technology
5Hl) o Annexin V/PLIH &1 B 2 = K, CO, 855744, 5 & i)
e, S A, HI-TACHI-7000 3% 5 Ho 7 e . i)
o o pral
1.2 s AR R R TG %

KM3 20 i 5 75 &% A 10% Ji 4 L3 9 RPMI1640 15 57
(Gibeo 4], EE) H, BT 5% CO, .37 C R ARFNG L 1557
FhER SR BOWBUE R 0 i T4 e S0, SE9 4
3 A ARG Y L A R Y 41 R PCDHIO 45 e, R e
AAEG YRR TR, 23 R AG Y 20 5% Y peDNA3. 1( + ), PCDHI0
FEYL G % peDNA3. 1 ( + ) PCDHI0 & 20 JFoks . i3 Bk, #%

2% 1 E R AE R G , % Lipofectamine 2000 g Jfi {4 ( Invitrogen
2w, ) U A B9 J7 35, fF peDNA3. 1 ( + ) PCDHIO &
peDNA3. 1( +) ki A KM3 4ififl, #4472 h J5 ] G418 HEfT
i 5, SEAERE L) KM3 46 L A 600 mg/L 1 GA18, 135 X Iif
H NIRRT I , e TRk & 200 me/ L JEELETH 6, B
PR TR T .

1.3 RT-PCR #::m| PCDHIO #£ 4 )= KM3 4@ iz, PCDHI0

mRNA %%

WA G418 T e R s S Yo 1 25 2L AT 4% 1 x 10° 4~ RNA $2
R A Trizol % (Invitrogen /A /) , 32 BR i 5157 £ ( TaKaRa
3] Ui BT A3 K RNA 330 5 5% i cDNA, PCR B R AR &K
12.5 pL, RS 44495 °C 10 min, 1 MEFR, 94 C 30 5,53 C
30 s(§ZH 51 C) 72 C 30 5, PCDHI0 3£ 32 MEFF, B-actin
HEPK 23 AESR, 55 72 CHER 3 min'™ . PCR 4347 2% B

RS HLVK . PCDHIO J2 A2 B-actin BRI 51 #7414 1,
%1 RT-PCRIIMFF BNBER=MKE

S £ R ElkzLz] BIGRE R
PCDHIO  FJf:5"-ACTGCTATCAGGTATGCCTG-3"  53C 219 bp
T i:5"-GTCTGTCAACTAGATAGCTG-3'
B-actin _FJi#:5'-CTCCATCCTGGCCTCGCTGT-3"  51C 268 bp

Fii#:5'-GCTGTCACCTTCACCGTTCC-3'

1.4 Western blot # | PCDHI10 %t % 5 KM3 2 j@,
PCDHI0 & & %%

gk GA18 fifi e e i 5 e O 45 4L AN M 4% 1 x 1074, F &
10 mmol/L PMSF [ [ 24 RIPA (38 2 KA H] ) $EIUE Y
JEANARL R , Bradford 1530 %8 2 (MR BE, £ /KA 5 min JF,
BEREN FRE, 2 12% + T B KRR - 58 PO e M e e vl
1k (SDS-PAGE) J5 , ¥ £ 1 ¥% 2 5w — 5 & & ( polyvinylidene
fluoride ,PVDF) i I 1% Biig 4 =@ 1 h 5, —$i
1: 1 000 Fi#&, 2 B-actin 1:2 500 Fi#e,4 CMF L, HRP
AR I E TS P 1: 2 500 Fa ke, EHEIFE 1 h 5, ECL fb% &k
HAFN (= RAFD) B, BERPEOLRE. NSEH B-actin
Bk, F Quantity One BT E A XT 25 #4723 BT
1.5 MTT k4bml 2m e A % wh 4

RS G Y 5 1 25 AL AN, VU B I R R . DA
L2 x 10° iR T 96 FLARIG 3%, Al 3 N EfL. B
U 1 HE IR, FEFLIN MTT 20 pL, 4k82353% 4 ~ 6 h JF 5 bR
B SR, AL 10% SDS 200 wL, 4R Ze 0 7 3 4, 5500t
FEASO 52 &L 570 nm AL B EE(E [ D(570) 1, RAB ] A
HEALAR D (570) fH AP AARIE R
1.6 fmie /A= Fen 2

WERES RN, L1 x 55 iR E A4
HHHEANECH 5 x 10°/mL, W AR B 100 uL & 5 mL 3
A, I Annexin V-FITC 5 L 120 g/L PI 5 pL, FE40R 5],
FEIEOEIEE 15 min, HEMA 1 x 542 00 400 pL, B0
WIRAT, 1 h R AR [RIES LAAS I Annexin V-FITC
HPTI—E N APEXS IR . Cell Quest #4734, 45 F %
PR Annexin V™ /PI™ AR B T 400 H 433
1.7 FEA LA e g H) R AL

HURA 8 L e IS A K B KM3 4B, 43 17 A 10 mL 35
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O ,800 r/min B0 5 min /£ 58 1.5 mL _E1E, R0 E 4G

1.5 mL B0, 1 200 v/min B0 10 min, 3 i, Z18 00

A 4% [ ERTE , 1% SRR 18 , RS PR R B2 B K, B 40 A
B £ ) R, BE BRI AN MG BRAN Ye (, 375 5T H B WL
M5 . FH Quantity One R MRS 2678 HEAT 2007

1.8 Western blot #] J8 =48 X K W &2 & & 69 KA

I R Western blot J5 25, ¥ 25 1 4% % PVDF JiE |-,
1% BRE A4 W5 = M 1 b )5, —$HiHi Bel-2  Fas P53 & L)
1:1 000 F4 B¢, 2 B-actin 1:2 500 Fiks,4 CEH L&

HRP F5 1L EHr e =40 1:2 500 # g, RIS 1 h 5,
ECL Ak 24 260 (0, i = Bt 5% . ] Quantity One K12
IIRTERAE RS S AT 50T o
1.9 &“itxan

SRS 3 KT R R, & £5 IR, RAI SPSS 18.0
GETHRAF AT « K

2 HR

2.1 RT-PCR # PCDH10 mRNA £ &
PR3 4 KM3 Zi i RNA J53EfT RT-PCR #2531 5
/K ,PCDHI0 % 4t 4| KM3 4l ffig o PCDH10 mRNA & 353K, i ok
YLl Je 75 ORI AL e L W BEAR 38 (B 1A)
2.2 Western blot # PCDHI10 % & ¢ &%
$RE 3 41 KM3 4 ifl S8 1, 4T Western blot kil %5
{278 ,PCDHIO %441 KM3 4 fg o PCDHIO & [ & 33k, B4
A YL 2L N 23 R B Y 2 W S 35 T 45 4L A0 i HH B-actin (NS
FikfEE , 5 RT-PCR Rl &5 5 — 2 (& 1B) .
12 3
repi100219 by)— ||
Bactin(268 bp)— [ ———
1 3

PCDH10(39x10*)—

55410 1

LR 4282 2 A4 e 40,3 . PCDHIO # 2 20
1 pcDNA3.1( +)-PCDH10 43/ RT-PCR(A) ,Western blot(B)
WML R

2.3 PCDHIO # & %t m it 38 58 64 37 5] 45 )
{5 5 A 22 BB WL EE i 7 , PCDHI0 5L 2 L K 25 ok %

DL AN PR BURS /I, MRS 5 88 i £ , A JO LAt A S P 52
oo 3 LA 1.2 KAgF- 63,568 3 KIT Ik Kk
LA S 1 22 551, PCDHIO B e L 41 i 3 78K S 35 I T R B
A7 FORLAE YL (P < 0. 05) 1 23 JSORE e Ye 2 A AR e e 21
BAW R (P >0.05) o HAFRE/R, PCDHI0 3 K fE 1) il
MM Ay 5E (F 2) .

I e el

4.0 -z kit yedl o
3.5 ~* PCDHI0 #%edl

;E‘?a.()'
S 2.5¢
R20
\Q/ N
1.5t
1.0t
0.5¢
0

1 2 5 6 7

3 4

HTE] (¢/d)
a:P <0.05,%5 PCDHI0 4% % 20 k3%

E 2 MTT ;£# i pcDNA3. 1( + ) -PCDHI0 %3t J5 40 f i 5E g

2.4 AR @miesen PCDHIO 4% 3t e B i oL

M\ Annexin V-FITC £ PI Z&56 XU SE05 ZE 0L 3, K5
Yeg 23 FORE YL 2 A1 PCDHIO BEYL e (1 P8 TR 500 4y (2. 47 +
0.17)% (3.52£1.03)% . (28.47 +1.56) % . 2 Jgoki 41 40y
WrERR T ARBELH, HERLHEIFEE L (P =0.086),
PCDHI0 % Y2l R T3 0 38 8 T R e Yo L RN 2 ki i e il , 22
SEGIHFE (P <0.05),
2.5 FHEENELER

BB, AR5 Y415 BRI Y 41 40 25 5K 0L W] 2
St (Bl 4A B) ; PCDHI0 % Yu 21 3R 90y GORLAR WA i File , B o
KA B 53 O AR, 7T L 200 R 40 48 AR X 5 2 ) A [ 4 e
AT IMATE (1B 4C) .
2.6 BATHMEEG KL

Western blot #; il 3¢ B PCDHI10 & [K f& 5 %5 Yy KM3 4f i
S, AH L A N 23 R YL AR 25 JR T AH G AR 1 KT A v
TR #E 2R (P >0.05) ;PCDHIO #% Y41 Bel-2 3Rk 5 AR5 Y4
FZS FRLEE Yo 4 FE B AR (P <0.05, 181 5) 5 P53 kK F
R YA AN ZS BORL AL Y4l R (P <0.05, 18] 5) ;Fas F23K7K
SR AR Y A2 ok Yol T (P <0.05, 18] 5)

104: 10* 4

10° o 104

10° 10! 10° 10° 10* 10° 10'

Annexin-V

10?

Annexin-V

10* 4
1074
= 1021: - 2.89%
]01_! e ©
3 " 18.37%
10(7_: oL 4 ©
10° 10 10° 10! 10 10° 10
Annexin-V

A REEY 0B E ks d 20 ;C. PCDHIO #4320
B3 A {ian PCDHI0 & X% KM3 48R T r1ER
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A RSS20 B: E k44 420 ;C. PCDHIO #4320
4 EHSTREVE PCDHI0 £ EF 3 KM3 4iEE T8 1ER

1 2 3
Bel-2028x107) ——-—
Fas(56x10°)— .
PS3(S3x10°) > mm———
Bactin(45x10°)— ®
LOr o wopestipg
0.9t LYy e it
08l oPCDHI0 #44
glﬂ(ﬂ 0.7}
0.6l
"
o 0.5¢
B 0.4f
% 03}
=02}
0.1}
0

s
Bel-2 Fas

A:Western blot #2538 1. R&FF ;2. % ke 4% 4 40,3 . PCDHIO
g B kT FHM  a:P<0.05,%5 PCDHIO % % 40 b3k
5 Western blot Il PCDH10 £ H3HET-HXEANRIENIER

3 itig

FATHAPT 5L Y] PCDHIO HER 7 MM rp [R
FeAb Rk B TR, H PCDHI0 A] LLAd 40 o4 T
Go/ G 1, WTIT 00 A P 0 M 7 0w b, il P 3
AR S PCR (MSP) #6i H 77. 27% (34/44) 1) MM
I i 58 4% PCDHI0 JE PR 52 T A a3
B PCDHI10 JEEAI/ESN MM (153 F AP bR Z —,
AT Al R MM 02 W 4 AR o S Y SRk i .
¥ W], PCDH10 BE [R5 S B8 S M ) iz
DU 3 FHLRLR LS 27 CpG & I EAL i Ek, 5

PRAh itk PCDHIO PR B0 i Jgg 20 MU 14 78 (1T 7%
R LML A 5 b Fe ik PCDHI0 % A fg i il B
L DO R S NP S P Ul w1 ik e
Fas Caspase 8 . Jun HTATIP2 FiI CDKNIA, FiEAHLH T
H:P] FGFR2 il CDKNIA {2 o B s an e b = . 53
4, Li 2517 % B Spl/Sp3 Hl CBE/NF-y %8 5t [H - %t
P85 PCDHIO LN KRR G R ELENER . UL B
BIUtBl T PCDHIO JE PR 76 A2 g v/ S 3 R 1) 76
JPEZE . HATE NS PCDHI0 FBFFTIA 32 %
SEHTE— S RE2E AW 5T b, b A Ak 4 4
FLEARYL A T B — 25 5%

A5 i B i Y PCDHI10 J PR J WA X
R KM3 i 19 520 . PCDHI0 ¥ % )5 RT-PCR
F1 Western blot 45 535350 PCDH10 3% K ¥k il h 33k o
TE %L PCDH10 JL K %F KM3 41 At 7 7= 5% Wi 1) 52 56 v
&, PCDHI0 % 4t KM3 4l il )5 , H 4%~ PCDHI10 %%
YL BN A YR AR A 1 A A SR S R R T AR
T A A S5 2R .~ PCDHIO 5 Y 41 41 it 07 TR 40 0)
HEZH W] @ 344, 2 W PCDHI0 A5 ¢ KM3 405 T/ 1
F 3% 530K 10 ] 78 B i P A BF 98— 30 8 i Western
blot FMJA T HH S & B, PCDH10 3 B v] S840
T3 Bel2 IR /K 3 T 1, Fas 35 I A0 2
VR IS P53 B R IR B IR [ X s sk
Z$HH PCDHI10 A] fE 139477 Bel-2 P53 Hl Fas -8 1=
AF G DR B RE K3 4 B T, AT g it S8 97
MM 2415 (14 S w5 7 1wl
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MM J&— P4 58 5 08 T2 15 PR AR 0 40 1 e R -
Bel-2 5t PR e AR 7 20 A 40 B 0 1 3 S DR, SHE A 9 1 o
TR RIS A R A5 . BFSE ] Bel2 JE A
At R IA B 5 T SR MR (LS MM) f% 4:
ST HL Bel2 B R 2635 19 35 MM 40 i i) 75 fi
FLZGPEAROC Y S5 A A SL B0 45 1 B PCDHI10
FER e JEB BE R A0 e 1= T REVS A Bel-2 JE[H

P53 JEH EL AL Y, B A A0 M R A i
PR DL SR i & e R SR R b R 5 S AR
52 W] c-Jun/INK 38 B A0S X PS3 - F 1 2 kP
B BRI A T T A T B PS3 R ad ok
2 INK {5538 %, A 2E Ao 4 g o=
i F PCDH10 FERGE i Jun 25 F k42 ok B 9 40
T AWFSE t W] PCDHIO JEPR A] |3 PS3 J:[H
FEIk  TFRATIHEN PCDHI0 5 P53 & A ] Ge A e i i
TR A0 A TR R R A PR RIE A

Fas J2f5 LR (1 38 T 32 44, 76 A S 4i i 0 70
Ha] e 2R B B M5 S LB, R E Fas R 4000
2 A 2 bR e s i T B AL 2 —
PCDH10 7] | i Fas, Caspase 8 & [ it 7% ik M 4E
PEE AR T . ABFSE W B R PCDHIO K ]
M Fas (4 & i5. , PCDHI0 5 PR 1k 1 46 5
HREIET A RE S Fas FET- 52 (AHH X .

25 Lk , AWFSE B s , PCDHI0 St R 7E 2 & M
s KM3 g 08 TR EgEVE T, 2 5175 Bel-2,
P53 il Fas A T-AHCER A RIE, Nk —22 KM T
PCDHIO SN Z L a R k4 kb A&
PVEH, HH AT BB T i Bel-2, 1 P53 [ Fas 45
TR G HE AR 2F B HEJE i i 1=, #8171 PCDHIO fi¢
B RER AR T RS R R ALRE R BB, A F
FHBEAMISLIAISY . Hoh, PCDHI0 P2 753 ot H:
Mg AR I B AR R T ATy T — 2 B WFIE UE A
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