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Fas ligand
CD95/Fas - -
@ rail
o /@
rail R-1, 2, 3, 4

Gaspase-ocascade

Overexpression

.‘:'~

IL-10R

0 VEGFR-1, 23. ,
) / o a Rm

3 . OPG
/ IL-10 1 W

VEGF+A, B, C, D
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KMM-1:
KMS-11:
KMS-12PE:

KMS-12BM:

KMS-18:

KMS-20:

KMS-21BM :

KMS-24:
KMS-26:
KMS-27:
KMS-28PE:

KMS-28BM:

KMS-33:

KMS-34:

/ Ig type

62/M BJP-A

67/F lg G-K

64/F non-producing
<KMS-12PE >

58/M lg A-A to BIP-A

65/F lg G-K

62/M Ilg D-A
(KMS-21PE

62/M lg G-K

50/M lg G-k

52/M BJP-K

77/F lg G-A
<KMS-28PE >

70/F lg G-A

feeder layer
60/F lg A-K

(10/23/79)

(9/11/87)
(11/13/87)

(1/5/88)
(5/22/96)

(6/13/97)

(1/9/98)

(6/30/98)
(8/8/99)
(4/28/98)
(1/6/00)
(2/1/00)
(10/28/99)

(2/7/01)



t(11;14)(g13;932)

t(4;14)(q16.3;932.3)

t(8;14)(g24;932)
t(14,18)(q32;921)
t(6;14)(p25;932)
t(14,16)(g932.3;023)
t(6;14)(p21;932)

t(1;14)(921;932)

cyclin D1

myeov

FGFR3

MMSET/WHSC-1
c-myc

bcl-2
MUM1/IRF4
c-maf

cyclin D3

IRTA2

KMS-12PE, KMS-12BM
KMS-21PE, KMS-21BM
KMS-27

KMS-12PE, KMS-21PE

KMS-11 with mutation (G384D)
KMS-18 with mutation (Y373C)
KMS-34
KMS-28s

KMM-1, KMS-20, KMS-28s

KMS-11, KMS-26

KMM-1, KMS-18



FGFR3
- fibroblast growth factor receptor 3 -

2 . 4p16.3

. precursor - 806, mature - 784
—

Higiig. < . W (codon 538, 540)
Mo o LA (codon 375, 380)

K (codon 248, 249, 371, 373, 807)
[l
(codon 650




t(4;14)(p16.3;932.3)

hypodiploid, mode 42

[36/50]
42, idem, -dup(1), add(1)(g32),
+trp(1)(912932), add(5)(g31)del(6),
+add(6)(q13) -add(9),
+der(9)add(9)(g11)add(9)(q22)
der(10)(add(10)(p11)add(10)(g24) -16,+mar

No.14

No.4
der(4) \ | Cy |
® VH
3 -

1L

/ FGFR3 gene @&
der(l4)a p der (142 der (14)b
der(14)b

probe: 4p16.3 (red), Cg (green)



'Fiepresentative FGFR3 and B-actin RT-PCR

gel images of myeloma cell lines
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KMS-11

Normal

Chesi M et al. Nat Genet. 16: 260-264, 1997

KVS-11
3Su5u

)|(|I—|B H
I

X

KMS-11

KMS-11DNA KMS-11 RNA
codon 373 TAT->TGT Tyr->Cys

tel.



FGFR3

Gruzon syndrome with acanthosis nigricans
AM1E

DB BRI
G3feC GaGOR

SADDAN

wgipmg || KOOM

AR ERMIE | 1

1558V NS40KIT

R248C §249C &371C '1"3?3!3 AG0TGIRIC

| I—

Muenke sydrome P250R-

RBEEHE | &
K650E

" um WYV

| | | |
Myeloma: R248C Y573C Go62DIG354D Fab4L  KGHOM/E




£(11;14)(g13;032)

t(4;14)(q16.3;932.3)

t(8;14)(g24;932)
t(14,18)(q32;921)
t(6;14)(p25;932)
t(14,16)(g932.3;023)
t(6;14)(p21;932)

t(1;14)(921;932)

cyclin D1

myeov

FGFR3

MMSET/WHSC-1
c-myc

bcl-2
MUM1/IRF4
c-maf

cyclin D3

IRTA2

KMS-12PE, KMS-12BM
KMS-21PE, KMS-21BM
KMS-27

KMS-12PE, KMS-21PE

KMS-11 with mutation (G384D)
KMS-18 with mutation (Y373C)
KMS-34
KMS-28s

KMM-1, KMS-20, KMS-28s

KMS-11, KMS-26

KMM-1, KMS-18



Karyotype : KMS-21-PE

44X -Y,
dup(4)(921931),
1(8;14)(q24.32),
dic(10)t(1;10)(q10;p10),
t(11;14)(q13.932),

22

Myeloma cell in pleural effusion

Karyotype

A, ¥,-Y, der{1:10)ql 0:;p10j
addid (g3 7), 18, 11)(q24.q3 2)
t11:14)q13:932)
add(12){q11;,-22
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s-actin s—actln.
cyclin D1 p21/F:|p1

s-actin s—actm-
cyclin D2 | p27/Kipl

s-actin =g
cyclin D3 p57/Kip2

s-actin s-actin
cyclin A

s-actin s-actin

pl6/ink4a

cyclin B )
s-actin o
Skpl p15/ink4b
s-actin s—actfn
Skp2 pl8/ink4c
s-actin Al

o
(O]
w

Weel p19/ink4d



cyclin D1, D2

cyclin D1 / KMS-21BM

Cell lines cyclin D1  cyclin D2

KMM-1 +/- +/-
KMS-11
KMS-12PE
KMS-12BM
KMS-18
KMS-20
KMS-21PE
KMS-21BM
U266 -
RPMI8226 - +

I+ + +
+ |
™

+ + |
|




11013

Skp2 Weel

cyclin D3

cyclin D2

cyclin D1

OO O

€ o SpEr O

.0283

P

141

p=.0283

09

081
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11q13
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KMS-12PE

G1 phase = 4.3 hours

G2+M phase (4n)
70 | B . J -
60 | N

L ﬁ.ﬂ'ﬂ‘..- ~ B
30 S phase (2n< <4n) \f /\
40 ¢ '

(%)

G1 phase (2n)

30 , i

Gl, S, or G2+M

10 }

0 2 4 i 8 10 12 14 16 18 20 22 24

BrdU m  KMS-12PE



(%)

Gl, S, or G2+M

70

60

30

40

30

20

10

0

G2+M phase (4n)

KMM-1

G1 phase = 11.8 hours

G1 phase (2n)
i [
0
i "
. L
K “#"-&_ .v"’

I

S phase (2n< <4n)

® KMM-1



(

11g13 + 5

+ SD =7.60+ 2.33

And

11913 - 5
(9.98+ 2.14

)

1113

o0 §o

7.60+ 2.33

OO O OO 9.98+ 2.24

<+




cyclin D1 antisense oligonucleotides
t(11;14) KMS-21BM

p=.0015 p=.0001 p=.0008

120 | s-actin
| * W I* F cyclin D1
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antisense oligonucleotides

cyclin D1

t(11:14)
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Fas ligand
CD95/Fas - -
@ rail
o /@
rail R-1, 2, 3, 4

Gaspase-ocascade

Overexpression

.‘:'~

IL-10R

0 VEGFR-1, 23. ,
) / o a Rm

= N OPG
/ IL-10 1 W

VEGF+A, B, C, D
7



| L_ 10 NLBM MMPS
S-aCtin == = = == N T L. L LT S
IL-10 1L-10 10l = gl - 8
S=ACtin IRl o e o e
Merville P, et a/. Serum interleukin 10 in early stage multiple myeloma. 16 r 71 r
Lancet 340, 1544-1545, 1992 o g Q:.'-‘
Early MM 20.0% L4 r 1.5 o
Advanced MM 2.5% 1.2 8 ' ‘% @
1.4 F
MGUS 0% i PN o CB:'
1.2 F
Stasi R, et al: Serum interleukin-10 in plasma-cell dyscrasias. o @ o0
American Journal of Hematology 54, 335-337, 1997 0.5 1F 8
MM 20.9% 06 o o 0z F
I &
MGUS 9.9% a4k © & 0.é
Normal 7.5% o 0.4 F
Urbanska-Rys H, ef a/: Relationship between circulating interleukin-10 02 r 02 b &
(IL-10) with interleukin-6 (IL-6) type cytokines (IL-6, interleukin-11 '
(IL-11), oncostatin M (OSM)) and soluble interleukin-6 (IL-6) receptor o 1
(sIL-6R) in patients with multiple myeloma. European Cytokine S wn S wn
Network 11, 443-451, 2000 m % m %
- il
MM >> healthy = s > S

IL-10 in MM correlate with disease progression
light-chain disease,
hypercalcemia
elevated CRP

NLBM : Normal component bone marrow
MMPS : Myeloma primary specimens



IL-10
IL-10R
IL-6
IL-6R
gp130
OSM
OSMR
IL-1s
IL-1sR
LIF
LIFR
IL-7
IL-7R
IL-11

s-actin

w = L e

a om o AN
B T N co 'O 0
R 7 T ]
Emmmmmmmgg
EEE = = = ARl 0
A N N N NN RS (Y

- — _-—— e

— e (S S S —

— — — — — — — — — —

IL-10

m = hkh n = m =
L1 11

IL-1sR

Relative Expression

gpl30

Level of

5=.655
p=.0494

= B SR T SR SR
I T T T T T T T T 1

P

IL-10R s = -.550, p=.0992

.
1
g -
12 -
[N} —-
4
&
£

.F =

=]
i

e

T T
-2 3 4 4 F I 1T 114 IE

IL-6

s=.588, p=.0776

T T T T
12 14 14 E 2

R
s=.721, p=.0305



KMS-12PE
KMS-12BM
KMS-18

KMS-21PE
KMS-21BM
KMS-24

KMS-28PE
KMS-28BM

KMS-11
KMS-20
KMS-26
KMS-27
KMS-34

KMM-1

s-actin
IL-10
s-actin
IL-10R
s-actin
IL-6
s-actin
IL-6R
s-actin

gp130

2.2 1 1 1 1 1 1

Ss-actin

cyclin D1
s-actin
cyclin D2
s-actin
cyclin D3
s-actin
FGFR3
s-actin
c-maf
s-actin
MUM1/IRF4

$=.677, p=.0147



Fas ligand
CD95/Fas o @
Cas AT
‘I’ . (-

rail R-1, 2, 3, 4

Gaspase-ocascade

Overexpression

< >
, VEGFR-1, 23.
7%

IL-10R

©

/)

VERF/A, B:'C
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IL-10 I
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ATRA

e 250 | ]
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o 200
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b 150 f
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S 100 -
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—o— FMS-12BM —a— FIMS-18 —d— FIS-20
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IL-10

ATRA 10-'M

d
0
L ' F5'=.611
0 + p=.0331
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L L L
oM 40 g1 = 100 120 140 160

(% of Control)
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KMS-28PE ATRA

=
g
o
al
g —i
<
D
= =
X L m
fEoion W V> W . W A7 T
Control | 541 ; 49.66 4541553 4.25} 15.02 :5.76 (k)
ATRA | 1113} 48641 11.17 i14.87  4.02} 7.45 :3.20 (%)

In diploid fraction (regions 2 to./).........
Control 52.50: 4.80: 16.42  4.49: 15.88 :6.09 (%)
ATRA 54.73; 12.57: 16.73  4.52: 8.33 :13.60 (%)
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KMS-21PE ATRA

|L-10
IL-10 ATRA KMS-21PE
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Stromal cells

Oncostatin M
(OSM)

Cyclin D1, Cyclin D3, FGFR3, MMSET, c-maf, MUM1, myeove, c-myc and others
(overexpressed genes due to myeloma specific chromosomal translocations)
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E6-AP, Neddd, Rsp5, Toml, Ufdd, Publ/2, WWOL. Smurfl 2, WWP2,

hHYD/EDD, Huld, Huls, AIP4, SU(DX), Cebl. Itch, Hepe? #= M

ERING 7 4 ¥ #H = F A {

La) RING-HC{C3HC4) : BRCAL Chls, Chfr Efp, Hakai, IAPs, ICPD, IE2,
LNX, Mdm2, Mdmx, MID1, Neuralized (Ney). Nrdpl/RLRF, Rmal.,
RNF2/HIPI-3, Siah-1, SINATS, Staring, TRAFG 7 &

(b)RING-H2(C3H2C3) @ ADQ7, CIPS, EL5, gp78, GRETUL, Hrdl, kf-1,
NFX-1, Prajal, RLIM, TRCS, Tull, Ubrl % &

L) RING-IBE-RING : Parkin, HOIL-1, Dorfin, LUPL] # &

(d)atypical RING : K3(MIR1), K5(MIR2), MEKK1. Doald. Pibl, CNOT4
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SCFF, CBC**/ECS(VHL - ElBC — Cul? - Rocl.
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Mufl — EloBC — Cul5 - Rocl, Edorf6/E1B55K - EloBC — Cul5 - Rocl)
3 il
Siahl - SIP = Skpl - Ebi, Sina — Phyllopod — Ebij
HECT : Homologaus to EG-AP carboxyl terminus. RING :
Interesting new gene, HUL-1 : hampes virus ubiquitin ligase-1, APC/C
anaphase promoting complex/cyclosome
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All lines were cultured in normoxic (21% O,) and
hypoxic (1% O,) culture conditions for 2 days.
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KMS-33 (feeder layer feeder

layer

IL-6 PGP9.5
p27/CDK-Inhibitor

release from feeder layer laddition of IL-6
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KMS-11 KMS-27 8 Gy
9.5

KMS-11 KMS-27 KMS-11 KMS-27

Casp 3
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Bcl 2
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PGP9.5 In myeloma
PGP9.5

p27KIp1
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Simvastatin
0 30u

Scheffe’s test: — p<.00l—  p<.05
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Simvastatin

KMS-12PE
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Simvastatin 3y M - + - + -

Anti-Oxidants - -
DMSO 0.5% 5
DU25u M +
10y M
DMSO: dimethylsulfoxide, DU: dimethylurea
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0.2 1

Actual WST-1 OD
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Relative Growth
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I
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Simvastatin3pM - + - + - +
Anti-Oxidants - -
DMSO 0.1% i Tk
NF 20 u M + +
DMPO 20 p M

NF: Naphthoflavone, DMTU: 1,3-dimethyl-2-thiourea



KMS-27 Simvastatin

Simvastatin O y M; DMPO 20u M

Simvastatin O y M; NF20 p M

Simvastatin 0 y M; AO (-)

Cell Number
LI

KMS-27 cells were cultured with or without Simvastatin (3 y M), NF 20mM, or DMPO 20 u M
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STATINS  BISPHOSPHONATES

__ HMG-CoA
Farnesyl diphosphonate: FPP «— __ T
Geranylgeranyl diphcfgphonate: GGPP ’ T
eyt f/ bisphosphonates

O
/s

S MEK3 —» P38
l - a,B .,y PAK \/' apoptosis
Ras > Rac / MEKKl\\: MEKa — INK
‘ * Raf, Ksr, Tie-2 MEK1 _, ERK1 /
. ¥ 4y ERK?2

Rho

"= Rockl, 2, PKN......




KMS-27 MAP

Simvastatin
Simvastatin Simvastatin Simvastatin
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HMG-CoA (Statin) ,Simvastatin

(LipovasR),
# Simvastatin (LipovasR) 15
5 /
¥ Simvastatin (LipovasR)
p = apoptosis
# Simvastatin (LipovasR) BRMs

(biological response modifiers)

= Statin MAP-kinase
MAP-Kinase cascade

& Simvastatin (LipovasR) apoptosis MAP-kinase
cascade



Fas ligand
CD95/Fas o @
rail
o /@
rail R-1, 2, 3, 4

Gaspase-ocascade

Overexpression
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Hygela



Silica compound

A\ 4

i
l.u; .

¢ ¥,

| (SSc, SLE, RA)
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	FGFR3 - fibroblast growth factor receptor 3 -

