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Expression of Parathyroid Hormone-related Protein and Its Receptor
in Human Myeloma Cell Lines
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To analyze the mechanisms involved in hypercalcemia in multiple myeloma, the
reverse transcriptase-polymerase chain reaction for parathyroid hormone-related
protein (PTHrP) and its receptor (PTH/PTHrP-R) was perfomed using seven
human myeloma cell lines established at Kawasaki Medical School. The expression
of PTHrP was found in six out of seven lines and PTH/PTHrP-R was detected in
three of these lines. In addition, although the lines which strongly expressed PTHrP
showed less expression of PTH/PTHrP-R, low or negative lines for PTHrP expres-
sion exhibited controversial PTH/PTHrP-R expression. These results may contrib-
ute to the examination of the cell biological interactions between cytokines which
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possess an osteoclast-activating effect and PTHrP.
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EF BB IILELER 2R ITBHRTOF
Bl REEEE TH D, RITEFENLES
THD. MECEWHT 2BFLEROV LDz
mANY T A (Ca) MERHD, BRETDH S
HIT L R EHEE SO BERTRICFE S B
Hic X 2 RFTEOBEEEHEIICE I EREEZ
SNTWLEUY & EFETRREHEMARLY
ELEEh 2 WEHMEESE/EET (osteoclast
activating factor : OAF) OBEHESTEDH -1
TETEHY, Zhicid Interleukin(IL)-18, IL
-la, TNFa, TNFg, IL -6, IL -3, GM -
CSF (granulocyte, macrophage-colony stim-
ulating factor), G-CSF (granulocyte-colony
stimulating factor) T E23b L LE L 6N T

Table 1.

N s = %

(@) PTHrP
& RT-PCR
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@ PTH/PTHrP-R

L5,
399,

—7, BEEE AT 58 Ca E T,
WP EER 3, RIS OAF £
TN B 2\ IR (ER 3 2 BUFRIRIR & v
T EES (parathyroid hormone-related
protein : PTHrP) %3, EHEEOE Ca IUE T
BEORAOFEERTEEZONZ L0k
2T ETEIT,

2 ZTEHEFMBHMEICEHT 25 Ca EDS
Hicb PTHrP OB5 2857 % 2 LB ES
h, WO OEFERE PEEE TR T 5 WE

MELIND LI TE W,

Fr b, EREFHECESHT 25 Ca E
DOFEE MR T 52 HNT, 2EMIOE b
B R HE SR AR R % F W € PTHrP S8R gt
B{To7z.

FTOEFIFIL-18 THL EFES N T

Characteristics of seven human myeloma cell lines established at Kawasaki Medical School

| KMM-1 | KMS 1l [KMS-12-PE [KMS-12BM| KMS18 | KMS20 | KMS=2l
Case infornmation
Age 62 67 64 58 63 44
Sex Male Female Female Male Female Male
Ig-type BJP-2 1G5 Non-producing Iga-A to BJP-1 IglG-x Igh-4
Hyperammonemia nt nt nt + - +
Hyperamylasemia nt ) nt i — - -
Line information .
Culture tissue Suncitaeols P]eu::a] Plcura[ Bone marrow Peridenl Bone marrow | Bone marrow
tumor effusion effusion blood
Start of culture 10/23/80 9/11/87 11/13/87 1/5/88 5/22/96 .5313,"'9? 8/8/97
EBNA — E = - - ~ -
Mycoplasma — = = = = — =
Doubling time (h) 29 36 62 o6 72 96 72
Cloning efficiency (%) = - - - nt nt nt
Hyperdiploid | Hypodiploid | Hypodiploid | Hypodiploid
Chromosome Hyperdploid t(d;14) t(11;14) t(11;14) t{4:14) now examining | now examining
(pl6.3;q32.3) (al3;q32) (g1 3:a32) (pl6.3;q32.3)
Ig production i x == = A G - /1—
Amylase production = + - — nt . nt
o FGFR?._ PRADM overexpession FGFR3
Other characteristics overexpression | KMS-12-BM is less mature ™,
and mutation than KMS-12-PE OverEXpresIn

The abbreviations used in this Table are I nt, not tested ; Ig, immunoglobulin ; BJP, Bence-Jones protein ;
EBNA, Epstein-Barr virus nudlear antigen ; FGFR, fibroblast growth factor receptor.
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mECFE

1. & MEfEkE R

MFEERIZ1982FE L D REE S THAFE TR S
7- & MBEHEBEEELL 75 (KMM-1, KMS
-11, KMS-12-PE, KMS-12-BM, KMS-18,
KMS-208 & TF KMS-21) # fwiz!»% Zh
ik, WIh b IL- 6 FEEEHE B S -k
7, RPMI1640E5H#11210% @ v ¥ fEIR IS & ~=
=3 »100pg/ml EA PV Z LA 2 100pg/
ml &b DEFEAL, 37C, 5 %Co.MFilds
ZTHEEINTWE, 58, Ihso—ikiyk
MR % Table 11279 .
2. & bELAEE R

EEBITO 3k (KPL-1, KPL-3C B L T
KPL-4) #&#r 78 (fib 4 #13 MDA-MB-231,
MCF-7, TATD 8 X U SkBr 3 TH %) EHw
F=1923) 3 Ca E 2 & 0FF 2 UFRMER
FEEEETHD, Bui-fifatko> % KPL-3C
i¥ PTHrP QR4 L X — ¥ =2 ABEEEAN
OAaKEERT 2 LBAMESNTHEEETH
52 Zhedtkdy, LD EHERERkEE L F
BHOZBTEZEISNRTWAE DR W,
3. b IR A B ok T R

JE B BN I A K FR ke T MBI o0 S HE M AR
LT, TEHREHWwL. $i4idb b, Epstein-
Barr virus 12 & - TA%E{k L 7z lymphoblastoid
cell line 2 £ (KMS-9 £ KMS-15), &MY
s8fEIRRE 4 # (SU-DHL-4, SU-DHL-5,
SU-DHL- 6 8 XU Raji), B X URIEERES
MyEEsRdE (HL60) Th 3. KLl 3EHE
R EFARTH S .
4 . RNA OfiH & cDNA &5

MHEOEBEHOSMEELI Ve ED,
TRIzol™ (GIBCO BRL Life Technologies,
Gaithersburg, MD, USA)#HW»T, £ RNA
R L722. F0t, 1eg @2 RNA £ oligo
(dT) w774 ~— (RFBE 1 M) 212.54]
o diethyl pirocarbonate (DEPC) ALEEZEH K
WL, T0°C 2 SrRALE Ok L.

cDNA @ & Bk 12008 fif @ recombinant
MMLV (Molony-Murine Leukemia Virus)
reverse transcriptase (Clontech Lab. Inc.,
Palo Alto, CA, USA) K TRHIEL, 42°C 605
AL, 94°C 5 A O TEROIE
AL EIT - 2. EEis Lz cDNA BEHKAIC
1001 @ DEPC JUBZEFA AU SRR L, 1ul(10ng
4 RNA fH%) @ cDNA 2 HEER) A 75—+
Fx— 1) 7 ¥ Y3 (reverse transcription-
polymerase chain reaction : RT-PCR) 2t L
ey
5. RT-PCR

B-actin, PTHrPH X *PTHrPO Vv £ 7
% —(PTH/PTHrP-R) ®&:&E{5F % RT-PCR
B TEET2ENTHAVES I/ v—Xy b
DOEERF| 2L TR Y. g-actin i Fj 5°-
TGACGGGGTCACCCACACTGTGCCCAT-
CTA- 3’, R 5'-CTAGAAGCATTTGCG-
GTGGACGATGGAGGG - 3’, PTHrP (. F |
5'- TCTTCCTTCACCATCTGATCB- 37,
R: 5"-TGTCCTTGGAAGGTCTCTGC- 3",
PTH/PTHrP-R:F; 5'- CCATTGTGCT-
CAACTTCATCC- 37, R: 5'- ATCTCAG-
CTTGTACCTCGCC-3’. RT-PCR ORJEIE
1ul (10ng 4 RNA#H%) @ cDNA, %774
<— 200nM, 200uM deoxynucleotide triphos-
phate, 10mM Tris-HCV (pHS8.8), 1.5 (8-
actin) Zevw» L2.5(PTHrP & PTH/PTHrP-R)
mM MgCl,, 50mM KCL, 0.08% Nonident
pd0#E & UF 1 BAff © recombinant Thermus
aquatics DNA polymerase (MBI Fermentas,
Vilnius, Lithuania) % &#&20ul ZEHSET
fTo7z. 94°C 4 9RD initial denaturation %
iz, denaturation (94°C 15#fH), amnealing
(60°C (B-actin) %> L58°C (PTHrP & PTH/
PTHrP-R) 158f) , extension (72°C 307/
DR IG %25 (f-actin) v L35 (PTHrP &
PTH/PTHrP-R) # 4 7 -, DNA thermal
cycler (PC 960G Microplate Gradient Ther-
mal Cycler, Mortlake, Australia) 2 T{TV>,
Bi& extension (72°C 5 9MH) W TRIEHRHET
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L7z, RT-PCR OEMEDIL. 2% 7 Ha—245
Wz TERIKEN%, etidium bromide 12 T et
L, FAS-II UV-image analyzer (TOYOBO
CoLtd., Tokyo, Japan) iz Tal#{LL#. #
B, RT-PCR %4 7 v#13, &HlatkicB1r
% PTHrP L0 PTH/PTHrP-R O#HTH9%
HiE (relative expression level) 2+ 2 7z
Iz, HROBEET GBI BiE s n s
YA ZNBERBEIRL TiTo 12,
6 . FERFEIRE ORE

5 T8 5 172 RT-PCR M % Quantity
One™ version 2.57 ¥ ¥ A A — PRIV 7 b
(PDI Inc., Huntington Station, NY, USA)
HWwWTHRE L. PTHIP & X (FPTH/
PTHrP-R @ RT-PCR E¥ O£ % [A U1Kk
K DEIE A N7 Bactin DEYORTEHL T
(PTHrP/g-actin [A]) & X 0UF PTH/PTHrP
-R/B-actin [B]), &#ifatkics0 32 hzh
OEETFOMHNIRREE L. £/, 2h*
NOBETFHEMIBRIC BT ED X 5 I F#H
SNTWEERNT 2D EE [A] &b
[B] 2Bl fEREH L.

myeloma cell lines

N = ¥ & 5

breast cancer cell lines

(235 HEAH  1997)

& ES
1. PTHrP OEEFHH

Figure 1 ic7nd & 512, Auififatkic 507
% PTHrP OFER L, B S e ik
MR RE T, 7 k" SU-DHL- 4, SU-
DHL- 5 & Xt HL60®RIc TIERIcE v 1 %
BT 2/ £ 0, FAmamiagk 7 BT,
SkBry#et B g8y K Th - LIS EiE 5
PNy R EHTE, Rz KPL-3C, MDA-
MB-231, KPL-4 8 XU KPL- 1 Tidi% { S5
LTwiz. 24U KPL- 3 C #fifass#d PTHrP
FEAE A MR O FFRA 2 MR S LT v
HZEELEHLTWS.

Ihe ORI L, BHERR 7 Mok T
£, KMS-11+ KMS-187T, B s@iifarkic
N2 e, FSERIIENCEwEEZL NS
YOO, HEEOHKB 2D, FoOfM, KMM-
1 8 & FKMS-21T#BE, KMS-12-PE &
KMS-20TRIFF T LN ZFORBERD
7z

non-myeloma hematological
cell lines

KMS-2 ——

w =
oo @
& &
b &
= =
N

KMS-18
KMS-20

KPL-4
| MDA-MB-231

KPL-1

s o
=
A

PTHrP
(390 bp)

PTHP-R
(301 bp)

R-Actin
(610 bp)

Fig. 1.

KMS-15
. SU-DHL-4

MCF7
KPL-3C
T47D
SkBr-3
KMS-9

| SU-DHL-5

| SU-DHL-6

| Raji

RT-PCR products of PTHrP, POC/PTHrP-R, and g-actin from seven human

myeloma cell lines, seven human breast cancer cell lines, and seven non-myeloma human
hematological malignant cell lines were electrophorased on 1.2% agarose el and

visualized by staining with etidium bromide.

The expected size (base pairs) of each

product is shown following the name of the gene.
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2 . PTH/PTHrP-R OEETHH

Figure 1 IR & 9, BHuwi-#llatkicsd
% PTH/PTHrP-R O3, FEEREESEMDMA
R s E AR R T, KMS-1510 THH I
Buooty Fomb 2R R EETHD, 3
SRR 7 R TiE, T47TD BRPFEFICE W
Ny R TH- LIS iz sy F O DS
mEETH Y, Bic MDA-MB-2318 X U KPL-
1 CisE S FHIERL T,

231

—%, ‘EEEMEHE 7 iR Tk, KMS-12-
BM THEHFRWHER %, /2, KMS-12-PE,
KMS-18 2 KMS-20C 3§26 FamDFH
HEZHT. %o KMM-1 TRBEHTS T,
KMS-113FEHE cE ANV FTHo 7.

3. PTHrP 8 X 0 PTH/PTHrP-R OFfExHY
FIRRE

Table 2 i 7€ & hi-&#flfafko PTHrP/ 8-

actin [A] kB LU PTH/PTHrP-R/8-actin

Table 2. The relative expression levels for PTHrP/g-actin (A), PTH/PTHrP-R/g-actin [B], and the
balances between [A) and [B] in all cell lines studied.
myeloma cell lines braast cancer cell lines non-myaloma ical cell lines
PTHEB-actin | o ogl gal o7l 0 | 041 oos| o27| o3| o074 o7a| oss| oes| o3| o1 o | o | oo oosf o | o |on
PTHPTHP-RE-actin | o | oocl gegl oss 014 023) o | o082 o022 127] o280 oz7| oo7| o050 o | nos| o ¢ | o o |oos
18] o020 0.27| 051 088 027 015 027 018l o052 053 028 o058 o028 040 o [ 008 o004 oosl o | 0 |oms

Tne abbreviations used in this Table are: PTHrP, parathyraid hormone related prateln; PTH/PTHIP-R, parathyroid hormone/parathyroid hormone ralated protein-receptor,

relative expression level

Fig. 2.

The relative expression levels of PTHrP/g-actin [A], PTH/PTHrP-R/g-actin
[B], and a value of [A] minus [B] in each cell line were visualized.
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[B] ke, Wtttz [A] &5 [B] 28lwi-E%
WY, 7, IhSDEEMREMICRIENT,
Figure 2 iZ Table 1 &R #HrRL7-. BHE
fHBERRD 5 5 PTHrP OFIRALLEAITE 5 72
KMM- 1, KMS-11, KMS-183% X tf KMS-
21 iz, [A]l-[B] OB 77 A Ck->TH
D, W& 7Y —OFEBFH B E - 725
% 3tk (KMS-12-PE, KMS-12-BM & £ ¢f
KMS-20) Tid=4 F A TH-7-. ZOMEMITL
JEHEMEk TR T oo, L ES Y —0
FIXRIFEIEED 5282 TWw:, Thbbre
7Y — R, - 12 38 (KPL-1,
MDA-MB-231% £ tf SkBr 3) Ti%, [A] -
[B] Offiid~4+ATh-7e.

# &

A, PTHrP BREYEE O S Ca [ME D F
EERODLHBRERHE-Tw3EEZ 503
X2k o7:. R, IE - HBERCHORE
LR B BB E T, & Ca MUEOSH
SEEAECRI LB on T, PTHP©
RENZ bFL OB SR TWLEY D —3F,
EMBEFE B TIREATHEYS M
(ATL) &M T 28 CalllfiE iz 2\ T i,
PTHrP om0k 42 &, EFIMEE
O PTHrP MEPEBRN LR, SHOH
L322, Lorl, EREEHECBTS
PTHrP OS5 cBIL TiZ, FHIEES OB
BEESRTHWRLOLBBERTHE. Thi, B
HEfEM S EEM S B T % &8O stromal
cell SEEAT A4 D OAF &, HhiTbHETHS
NA2BHENERANCBZOEFER LTS
ZER LD ERDbNALY, BEELE, bk
BOEEBZ L vizbrrbsd, & CalllfED
HEENELIGE LD, SREFHETOR Ca
MIFEIZ BT PTHrP BfEkEzohTw3 X
Dé, RELPELEZ THAABEESD S .

RIFC BT HEPHRETIX, TRUEBHEIC
B L 7z Ca IMIE OFERNC & PTHrP IMfE A
RBOLSNILOPI0 | GO T B RERE DR

(238 B|45  1997)

ST, 266127 Ca MEHSTDHSHE DS H2T%
28 PTHrP MAESTRD Stz L DHE S &
2W ZhoDWMETE, BHEHETD
PTHrP OFE %, REHBEENICHZ W
RT-PCR E:C THEREL T3 . $£7-, \BHTH
FESROMESHE SN 529, Nz T, Mk
ZRVIGRETIR, 685R%AWT RT-PCR #ic
TR TRHTARE Th-T-EDOMELHHW, &
o ERESFEEEMEICBIT 2 PTHP 05 %
TET2HDTHS.

Brz OBRTIE, TP 6 RICHERAITED S
h, 2% 28 (KMS-11kx KMS-18) ©ik, 3
Bk EE T 2BEORETH - k.
Fi-, EHEWT iz, PTH/PTHrP-R &%
Hix, PTHrP ORBEOE» - 7z 1 R (KMS-12
-BM) g3 <, PTHrP IO EERIF
MfgREE (KMS-12-PE & KMS-20) ©, #h
WZRSCHEREZRED . O Lk, HergFRE
HoOERORER»S MESh, PTHrP 2310
FIMLTLAMlAMEE L v 7y —FE LD
@IS ehi:. ZOPTHIP L2001 +¥
75 — DB R R OMEM T, LR
O RBEEORER, S bEEsh, L v 7
¥ —FEEOBMOERTI, 3 PTHIP #3548
WL T AERBfELA:. ZORKOE>
FRE A2 B 7 R U IR S TR 42 2
b, EEMoESET 2 PTHrP REC O#E
DLE75 —DHBEEMGEIL T b k9 i
LEET 200 bHENE Y, WP LTyE
HiEMlE T o PTH/PTHrP-R 0FHEIz, <h
FTHEEIhTLERELWLOTH Y, 26,
PTHrP # Bk (# 2 I KMS-11) & PTH/
PTHrP-R 38k (2 i KMS-12-BM) O
MEFENZERS OAF S0O91 F 14 vicBhE
LTHRREIC S 5 2 L 1X, SR MEEHEICBTS
& Ca MIEDFRICEII>b D EBbI S,

ERNTIIE L © OAF EBHEER>Y 1 44
» & PTHrP BGHEFRE2ELLHS FhEFh
DFEEEERLTWD LEES R, 4%, SHA
WHRRERER T 51T 2 2 e OMEER % 257
T5Ieh, RBOSFEEHMEOEF ICH
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