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ABSTRACT
Background and Aim: Since proteasome is strongly considered to be involved in the
development and progression of a wide variety of hematological malignancies in particular,
multiple myeloma, blockage of this hemostasis system with different types of proteasome
inhibitors seems to be a promising way of treatment for multiple myeloma. In this study, we
investigated the effect of Kyprolis, a new irreversible proteasome inhibitor (PI), on the
survival rate of multiple myeloma -derived KMM-1 cell line.
Material and Methods: To evaluate whether inhibition of proteasome using Kyprolis could
exert cytotoxic effect in multiple myeloma, KMM-1 cells were cultured with different
concentrations (25-150 nM) of the inhibitor for 24 and 48 hours. Then trypan blue exclusion
assay, MTT assay, flocytometric cell cycle analysis were performed and we evaluated gene
expression changes associated with apoptosis.
Results: The results of this study demonstrated that Kyprolis induced both cytotoxic and anti-
proliferative effects on KMM-1 cells. This inhibitor is able to reduce the cell survival and
metabolic activity in a dose- and also time-dependent manner (p ≤ 0.001). Moreover, we
found that Kyprolis increased cell population in G1 phase of cell cycle to 52.33% probably
through up-regulation of p73 gene expression (p ≤ 0.05). Exposing multiple myeloma cells to
this proteasome inhibitor also led to induction of apoptosis probably through alterations in the
gene expression of pro- and anti-apoptotic related genes (p ≤ 0.05).
Conclusions: The results of this study clearly indicated that Kyprolis had anti-tumor activity
against KMM-1 cells.
Key words: Kyprolis, Multiple Myeloma, Apoptosis, Proteasome inhibitor, KMM-1 cell line,
Cell cycle.

Received: May 3, 2017 Accepted: Jul 1, 2017

 [
 D

O
I:

 1
0.

22
10

2/
22

.6
.2

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

0-
25

 ]
 

                             1 / 11

http://dx.doi.org/10.22102/22.6.21
http://sjku.muk.ac.ir/article-1-3751-en.html


KMM-1

G1p73

d.bashash@sbmu.ac.ir

KMM-1

Trypan blue exclusion assayMTT assay

Flocytometric cell cycle analysis

KMM-1

P

KMM-1Pp73P

G1

P

KMM-1

KMM-1

 [
 D

O
I:

 1
0.

22
10

2/
22

.6
.2

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

0-
25

 ]
 

                             2 / 11

http://dx.doi.org/10.22102/22.6.21
http://sjku.muk.ac.ir/article-1-3751-en.html


B

NF- B

NF- B

NF- B

FDA

NF- B

In vitro

 [
 D

O
I:

 1
0.

22
10

2/
22

.6
.2

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

0-
25

 ]
 

                             3 / 11

http://dx.doi.org/10.22102/22.6.21
http://sjku.muk.ac.ir/article-1-3751-en.html


KMM-1

RPMI-1640

FBS100 U/ml

5% CO2

Selleckchem

DMSO

-20 C

DMSO

KMM-1cell/ml

1×105

=÷

) ×

MTT assay

MTT5mg/ml

3500 rpm

DMSO

DMSO

DNA

PI

KMM-1

1×106 cell/well

2000 rpm

PBS

-20 c

Overnight

 [
 D

O
I:

 1
0.

22
10

2/
22

.6
.2

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

25
-1

0-
25

 ]
 

                             4 / 11

http://dx.doi.org/10.22102/22.6.21
http://sjku.muk.ac.ir/article-1-3751-en.html


RNasePBSPI

37 c

DNA

RNAcDNAReal-time PCR

Total-RNA

RNARoche

RNA

cDNAcDNArevertAid

first Takara Bio

Real-time PCRLight-cycler

(Roche)

2 ctmRNA

Real-time PCR

--bp

HPRTTGGACAGGACTGAACGTCTTGCCAGCAGGTCAGCAAAGAATTTA
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