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Low Zip 4 gene expression levels in RPMI - 8226
and ARH - 77 cell lines support the possible role of
zZip 4 transporter protein in plasma cell
tumorogenesis

RPMI-8226 ve ARH-77 hiicre hatlarinda diisiik Zip 4 gen ekspresyon diizeyi
bulgusu plazma hiicrelerinden kéoken alan tiimorlerin gelisiminde Zip 4 tasiyict
proteininin olasi roliinii desteklemektedir
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Abstract

Aim. Multiple myeloma and plasma cell leukemia are cancers of plasma cells. Multiple myeloma
rarely transforms to plasma cell leukemia during the progression period. Zinc as a chemical
element modulates proliferation and differentiation of cells by affecting several growth factors. Zip
4 modifies zinc metabolism in a cell as a transporter protein. While high Zip 4 gene expression
was found in pancreas and hepatocellular carcinoma, low Zip 4 gene expression was observed in
prostate carcinoma. Methods. Here, Zip 4 expression levels were studied in RPMI - 8226 and
ARH - 77 cell lines as examples of multiple myeloma and plasma cell leukemia, respectively.
Results. We found lower Zip 4 gene expression levels in both cell lines than that of the normal
control (0,000157 in RPMI - 8226, 0,000227 in ARH - 77 cell lines and 1 in normal control) The
findings were statistically significant (P < 0.05). The expression levels of Zip 4 gene in both cell
lines were approximately similar. No statistical significance was found between the expression
levels of Zip 4 in both cell lines (P = 0.547). Conclusion. The results of this study support the
possible role of Zip 4 gene expression in plasma cell dyscrasias. The similar result of Zip 4 gene
expression level in both cell lines may show that Zip 4 has no role in the transformation of
multiple myeloma to plasma cell leukemia.
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Ozet

Amag. Mltipl myelom ve plazma hiicreli 16semi, plazma hiicresinden kdken alan kanserlerdir.
Hastaligin ileri evresinde multipl myelom nadiren plazma hiicreli l6semi formuna doner. Kimyasal
bir element olarak ¢inko farkli biiyiime faktorleri lizerinden memeli hiicrelerinde ¢ogalma ve
farklilasmay1 diizenler. Tasiyic1 bir protein olarak Zip 4 ise hiicrede ¢inko metabolizmasinda aktif
rol alir. Pankreas ve karaciger kanserlerinde artmis Zip 4 gen ekspresyonu bulunurken, prostat
kanserinde diisiik Zip 4 gen ekspresyonu tanimlanmaktadir. Yontemler. Bu ¢alismada, sirasi ile
multipl myelom ve plazma hiicreli 16semilere 6rnek olabilecek RPMI - 8226 ve ARH - 77 hiicre
hatlarinda Zip 4 gen ekspresyon diizeyleri bakilmistir. Bulgular. Her iki hiicre hattinda Zip 4 gen
ekspresyon diizeyi normale gore daha disiiktiir (RPMI - 8226 hiicre hattinda 0,000157 ve ARH -
77 hiicre hattinda 0,000227). Elde edilen veriler istatistiksel olarak anlamlidir (P < 0,05). Her iki
hiicre hattinda Zip 4 gen ekspresyon diizeyleri birbirine ¢ok yakin olarak bulunmustur. Aralarinda
istatistiksel olarak anlaml bir fark da bulunmamistir (P = 0,547). Sonug. Sonuglar plazma hiicre
diskrazilerinde Zip 4 gen ekspresyonunun olast roliinii destekler niteliktedir. Her iki hiicre hattinda
birbirine yakin bulunan Zip 4 gen ekpresyon diizeyi Zip 4'in multipl myelomanin plazma hiicreli
l6semiye doniismesinde rolii olmadigini ortaya koymaktadir.

Anahtar sozciikler: Zip 4 geni, gen ekspresyonu, multipl myelom, plazma hiicreli 16semi
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Introduction

Multiple myeloma (MM) and plasma cell leukemia (PCL) are the cancers of plasma cells
[1]. PCL may be primary (de novo), or secondary. Secondary PCL generally evolves
from MM. PCL in secondary cases may be accepted as a terminal phase of MM. Two cell
lines, RPMI - 8226 and ARH - 77 are the examples of MM and PCL respectively [2, 3].
As known, zinc (Zn) is essential for the structures and functions of proteins and enzymes
in mammalian cells [4]. It modulates the proliferation and differentiation of the cells by
affecting several growth factors in signaling cascades [5]. Recently, Zn transporters have
been found to play roles in carcinogenesis. Zip 4 transporter protein as a member of Zrt -
Irt - like protein (Zip) super family modifies zinc metabolism in the mammalian cells [6].
High Zip 4 gene expression levels were reported in pancreas and hepatocellular cancers
[7, 8]. Low Zip 4 gene expression level was found in prostate cancer cell lines [9].

We studied the expression levels of Zip 4 gene on RPMI - 8226 (originated from MM)
and ARH - 77 (originated from PCL) cell lines. Mononuclear cells (MNCs) obtained
from peripheral blood were used as normal control.

Materials and methods

Cell culture and RNA isolation: In this study, MM-RPMI - 8226 and PCL-ARH - 77 cell
lines were used. MNCs were used as normal control. RPMI - 8226 (ATCC No: CCL -
155) and ARH - 77 (ATCC No: CRL - 1621) cell lines were obtained from American
Tissue and Cell Culture (ATCC, LGC Standards GmbH Mercatorstr. 5146485 Wesel
Germany.) MNCs were isolated from peripheral blood by using Ficoll gradient [10]. The
cell lines were cultured in a standard protocol [11]. In the isolation of total RNAs from
the cell lines and MNCs, a RNA isolation kit was used with the manufacturer’s protocol
(NucleoSpin RNA 11, Macherey - Nagel). The integrity of RNA was verified following
electrophoresis in 1% agarose gel with ethidium bromide staining.

Real-time PCR analyses: ¢ DNA samples were obtained from total RNA’s by using ¢
DNA synthesis kit (RevertAid cDNA Synthesis Kit, Fermentas). For the gene expression
profiles, real-time PCR (RT - PCR) analyses (Roche Applied Science: LightCycler® 480
System) was performed. SYBR Green (Appliedbiosystems) was used for detection. A
standard protocol was used as previously described in RT - PCR analyses [7]. In our
experiments, the following gene-specific primers were used: Zip 4 m RNA [sense 5’
AAGCACTGCTGCTGAACCTGGCCT 3 antisense 5'
GATGTCATCCTCGTACAGGGACAGCAGC 3. GAPDH m RNA [sense 5'
ACATCATCCCTGCCTCTACTGG 3'; antisense 5" TCCGACGCCTGCTTCACC 3]

[7].

Each sample analyzed in triplicate. RT - PCR efficiency in each condition was visualized
by serial dilution of c DNA template. The melting-curve data were collected in each RT -
PCR analyses to confirm PCR specificity. GAPDH primers were used for sample
variation in internal control. The amount of RT - PCR product was measured by threshold
cycle (Ct) value. The levels of Zip 4 m RNAs were normalized with the levels of GAPDH

mRNAs. In normalization procedure, the following equation was used: fold-change = 2 *
Gene - Ct GAPDH) [7' 12]

Statistical analyses: Three groups of Zip 4 gene m RNA expression results (from two
cell lines and control cells) were statistically analyzed by using “analysis of variance -
ANOVA test”. For a comparison procedure, Tukey-Kramer method was used to find out
the significantly different group in our series.
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Results

In RT-PCR analyses, the relative expression values of Zip 4 mRNA levels of both cell
lines in accordance with MNCs were obtained (Figure 1). The relative value of Zip 4 m
RNA expressions were 0,000157 in RPMI - 8226 and 0,000227 in ARH - 77 cell lines
(Figure 2). Low levels of Zip 4 m RNAs were found in two cell lines in comparison with
normal control (Figure 1). The inhibition of Zip 4 m RNA expression in both cell lines
was statistically significant (P<0.05). These results may represent the down regulation of
Zip 4 gene expression in MM and PCL.

As seen in figure 2, the expression levels of Zip 4 gene in both cell lines were
approximately similar. By using the same methodology, a comparison of the Zip 4 m
RNA levels between RPMI - 8226 and in ARH - 77 cell lines was done. According to
these results, no statistical significance was observed among the Zip 4 m RNA levels in
two cell lines (P = 0.547) (Table 1).

Table 1. ANOVA statistical results in three groups (normal control MNCs and two cell lines)
with correction by Tukey-Kramer method.

Significance (p value) Results

RPMI-8226 0,000 Different
ARH-77 0,000 Different
MNC (Normal control) 0,000 Different
ARH-77 0,547 Similar
MNC (Normal control) 0,000 Different
RPMI-8226 0,547 Similar

Discussion

RPMI - 8226 is a cell line obtained from MM tumor cells. ARH - 77 is a cell line
obtained from PCL tumor cells. As known, these two cancers are originated from plasma
cells. In clinical presentation, PCL is more aggressive than MM. The clinical features of
PCL generally represent the common findings of acute leukemia and MM together [1-3].

Enhanced expression of the Zip 4 gene is found in many different cancers including
pancreas and hepatocellular cancers [7, 8]. Zip 4 transporter protein can repress apoptosis
and enhance cell-cycle and cell migration by using different pathways. The regulatory
roles of Zip 4 transporter proteins have been reported in especially Wnt/f-catenin, Notch,
P13/Kinase-AKT/mTOR and Hedgehog signaling pathways. So, it can effect on cancer
growth and metastasis in a mammalian cell. Over expression of Zip 4 gene is associated
with significantly increased expression of Neuropilin - 1 protein (NRP-1), vascular
endothelial growth factor (VEGF) and type 1V collagenases like matrix metalloproteinase
- 2 (MMP - 2) and matrix metallopeptidase 9 (MMP - 9) in pancreatic cancers. So,
overexpression of Zip 4 in pancreatic cancers with these factors support that Zip 4 has an
important role in tumor development of pancreatic cells [13-15].

Recently, lower expression levels of Zip 4 gene were found in prostate carcinoma by
Chen et al. [9]. Prostate carcinoma is the sole example to be associated with low Zip 4 m
RNA expression levels among different types of cancers in the literature. Significantly
lower Zip 4 m RNA expression levels were observed in our series like in prostate
carcinoma (Figure 1 and 2). The inhibition of Zip 4 m RNA levels in both cancer cell
lines originated from plasma cells supports the possible role of Zip 4 protein in tumor
progression from plasma cells. There may be an unknown mechanism which affects the
Zip 4 m RNA expression in plasma cell tumors. Zip 4 protein may have a tumor
suppressor effect on plasma cells hence we found lower expression levels in plasma cell
dyscrasias.
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In practice, PCL can be accepted as an aggressive form of MM [3, 17]. So, the levels of
Zip 4 gene m RNA expression in these two cell lines may represent the possible role of
Zip 4 protein in the transformation of MM to PCL. Also, such a kind of finding may be
used as a prognostic marker in MM cases [9, 16, 17]. The expression levels of Zip 4 gene
in MM and PCL originated cell lines were approximately similar in our series (Figure 2).
According to our results, we may accept that Zip 4 protein has no role in the
transformation of MM to PCL.
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Figure 1. The relative Zip 4 m RNA levels of two cell lines in accordance with MNCs, (a)
MNCs as control, (b) RPMI - 8226 cell line, (c) ARH - 77 cell line.
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Figure 2. The relative Zip 4 m RNA levels of two cell lines (a) RPMI - 8226 cell line, (b) ARH
- 77 cell line.
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