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Pancreatic cancer is one of the most aggressive tumors of
the digestive tract. The locally advanced stage of the disease
at the time of diagnosis and early recurrence after curative
resection makes pancreatic cancer the fourth leading cause
of cancer-related deaths in the Western world [1,2]. Thus,
the prognosis of pancreatic cancer is extremely poor with
a S-year-survival rate of less than 5% when all stages are
combined [2]. Absence of early symptoms leading to late
diagnosis, the highly aggressive nature of the tumor with
rapid metastasis to and invasion of lymph nodes, liver, intra-
and extrapancreatic nerve structures are the main charac-
teristics of this malignancy. Increased trans-differentiation
from an epithelial cellular structure to a more mesenchymal
phenotype is also an important molecular aspect. This
particularly involves an increased migratory and invasive
potential which is a “prerequisite” for invasion and distant
metastasis. Perineural invasion (PNI) is a prominent and
general feature of pancreatic cancer, known as an impor-
tant prognostic factor since it causes retropancreatic tumor
extension and therefore precludes curative resection [3].
Furthermore perineural invasion has a strong impact on
local recurrence after curative tumor resection.

YPELL is a previously classified human protein which
belongs to YPEL family. YPEL1 demonstrates a striking
degree of conservation between species but has no known
biochemical function nor can any function be inferred due
to a lack of homology with any other characterized genes
[4]. It appears to be a ubiquitous intracellular protein with a
potential to bind zinc and a capacity to interact with itself [5].
Recently we have identified YPEL1 as potentially involved
in perineural invasion of pancreatic cancer [6]. Since it was
previously reported that YPEL1 is related to mesenchymal
to epithelial transformation of cells [4], and since pancreatic
cancer is characterized by a loss of an epithelial phenotype,
in the current study we analyzed the expression of this gene
in bulk pancreatic cancer tissues and cell lines.

Materials and methods. Cell Culture

Pancreatic cancer cells were routinely grown in RPMI
medium supplemented with 10% fetal calf serum (FCS),
100 units/mL penicillin, and 100 pg/mL streptomycin (com-
plete medium). Cells were maintained at 37°C in a humid
chamber with 5% CO2 and 95% air atmosphere.

Tissue Sampling. Pancreatic tissue specimens were obtained
from patients who underwent pancreatic resection at the surgi-
cal clinics of the University Heidelberg and the Technische
Universitdt Miinchen or through an organ donor program
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from previously healthy individuals. The Human Subjects
Committee of the University of Heidelberg and the Technische
Universitit Miinchen, Germany, approved all studies. Written
informed consent was obtained from all patients.

Real-time quantitative polymerase chain reaction (OQRT-
PCR). All reagents and equipment for mRNA/cDNA
preparation were supplied by Roche Applied Science (Man-
nheim, Germany) [7]. Quantitative RT-PCR (QT-PCR) was
carried out using the Light-Cycler FastStart DNA SYBR
Green kit. The number of specific transcripts was normal-
ized to the housekeeping gene cyclophilin B (cpb) and
presented as copies/10,000 copies cpb. All primers were
obtained from Search-LC (Heidelberg, Germany).

Results were expressed as mean + standard error of the
mean (SEM). For statistical analyses the non-parametric
Mann-Whitney U test was used unless indicated otherwise.
Significance was defined as p<0.05. Survival analysis was
carried out using the Kaplan-Meier method for estimation
of event rates and the log-rank test for survival comparison
between patient groups.

Results and discussion. Recently we have developed an
ex-vivo perineural invasion model for pancreatic cancer
and described the consensus transcriptome signature of
perineural invasion [6]. One of the genes which were
found to be deregulated in perineural invasive cells was
YPELIL. In this study we sought to analyze endogenous
expression of YPEL1 in 9 cultured pancreatic cancer cell
lines. Quantitative real time PCR demonstrated moderate
to low expression of this gene in all cell lines (Figure
1). Highest levels of YPEL1 expression was observed in
Panc-1 cells (88.0+11.0 copies/10,000 copies cpb) whereas
lowest expression was detected in Colo357 pancreatic
cancer cells (4.3£0.3 copies/10,000 copies cpb). We also
performed hypoxic treatment of Capan2 cells; however
these experiments did not reveal induction or repression
of YPELI1 expression by hypoxia in these cancer cells
(Figure 1).

Next we analyzed the expression of YPEL1 mRNA in
pancreatic bulk tissues. 19 normal pancreas (organ donor),
19 chronic pancreatitis and 31 pancreatic ductal adeno-
carcinoma tissue samples were used for this experiment.
Quantitative PCR revealed significantly downregulated
expression of YPEL1 in human pancreatic cancer tissues
compared to normal pancreatic tissues (Figure 2, p<0.05).
Previous studies have demonstrated a role of YPELI in
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the regulation of mesenchymal to epithelial-like transi-
tion [4]. It is well known that pancreatic cancer cells lose
their epithelial morphology and gain more mesenchymal
characteristics during malignant transformation [8]. It is
difficult to say whether reduced expression of YPELI1 in
pancreatic cancer (Figure 2) has a key regulatory role in
this process; however, downregulation of YPEL1 appears
to be due to the loss of epithelial morphology of these
tumors. We studied the survival of pancreatic cancer pa-
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Fig. 1. Expression of YPELI in pancreatic cancer cells
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tients depending on YPELI tissue expression. The median
YPEL1 value in pancreatic cancer patients was taken as a
cut-off to compare patients with high/low YPEL1 mRNA
levels using the Kaplan-Meier method. Interestingly higher
YPEL1 mRNA levels indicated a tendency for a worsened
prognosis for patients (Figure 3). Thus, the median survival
in the high YPEL1 group was 13 months versus 16 months
in the YPEL1 low group. However this difference did not
reach statistically significance (p=0.17).
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Fig. 2. Expression of YPELI in human pancreatic tissues
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Fig. 3. Survival of pancreatic cancer patients depending on YPELI tissue expression

YPEL1 is localized at centrosomal part of nuclei [9] and is
conserved between humans, mice and birds. Over-expres-
sion of this protein in fibroblasts alters vimentin and actin
cytoskeletal components [4], thus changing the morphoge-
netic behavior towards an epithelial-like phenotype. One
of the important events of normal and malignant morpho-
genesis is the regulation of a cellular phenotype between
a mesenchymal, motile cell type, and an epithelial, sessile
cell type. Therefore YPEL1 might be an important factor
during the development and malignant transformation of
tissues. Further studies are required to better assess the role
of human YPELI1 in pancreatic cancer pathogenesis.
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SUMMARY

EXPRESSION OF YPEL1 IN PANCREATIC CAN-
CER CELL LINES AND TISSUES

Abiatari' 1., Kiladze*® M., Kerkadze* V., Friess' H.,
Kleeff! J.

!Department of Surgery, Technische Universitdit Miinchen,
Munich, Germany, *Department of Surgery, Gudushauri
National Medical Center, *I. Javakhishvili Thilisi State
University, Tbilisi, Georgia, *Institute of Medical Bio-
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YPELI is a nuclear protein that is suggested to be
involved in mesenchymal to epithelial-like transition
during tissue development. Recently we have identified
YPELI as a gene whose expression is deregulation in
perineural invasive pancreatic cancer cells. In this study
we assessed the expression of YPELI in normal and
diseased pancreatic tissues and pancreatic cancer cell
lines. Quantitative real time polymerase chain reaction
was used to analyze the expression of YPEL1 mRNA in
nine cultured pancreatic cancer cell lines and pancreatic
bulk tissues of the normal pancreas (n=19), chronic
pancreatitis (n=19) and pancreatic adenocarcinoma tis-
sues (n=31). Quantitative real time polymerase chain
reaction analysis revealed a significant down-regulation
of YPEL1 mRNA expression in pancreatic adenocarci-
noma tissues compared to normal tissues (54.1£5.2 vs.
85.8+14.1 copies/10,000 copies cpb) and low expression
of this gene indicated a tendency for better survival of
pancreatic cancer patients (16 vs. 13 months; p=0.17).
Expression of YPEL1 mRNA was present in all tested
pancreatic cancer cell lines with comparably low to
moderate expression levels of 4.3 — 88.0 copies/10,000
copies cpb. Reduced expression of YPEL1 in pancreatic
cancer might be related to perineural invasion. and prog-
nosis. YPEL1 might be an important factor during the
development and malignant transformation of tissues.
Further studies are required to better assess the role of
human YPEL1 in pancreatic cancer pathogenesis.
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IIpeanonaraercs, yto ren YPEL1 BoBieueHn B mpoiecc
ME3eHXUMaJIbHO-3IIUTEINAIBHON TpaHchopManuu Kie-
TOK B TEUEHHE Pa3BUTHS TKaHEH. ABTOpPAMH BbISBIEH I'€H
YPELI, skcnpeccust KOToporo Oblia JEperyjimpoBaHa B
MepUHEBPAILHO-MHBA3UBHBIX OIYXOJEBBIX KJIETKAaX MOJI-
JKEITyJ04HOM jkene3bl. B 1aHHOM MccienoBaHuu Oblia
npoaHanu3upoBaHa dkcrpeccus YPEL] B HOpManbHBIX U
MaTOJIOTMYECKUX TKAHSX IMOPKETYI0UHON JKeNe3bl, a TaKKe
B KJIETOUHBIX JIMHUSX paKa MOJKEITYI04HOI skerne3bl. Meto-
JIOM MOJIMMEPA3HOM LEMTHOM peakluy B pealbHOM BpEMEH!
uccnenoBau skcrpeccrio reHa Y PEL 1 B K1€TOUHBIX JIMHUSIX
paka MOPKEITyI0YHOM Kele3bl, B TKAHU MOKETyJ0UHON
JKeJie3bl JOHOPOB, B TKaHU IOKETYIOUHOHN JKele3bl mpu
XPOHMYECKOM IMAHKpPEaTHTe, a TaKkKe B TKaHU IMPOTOKOBOM
aJICHOKapLIMHOMBI MOJKETYI0UYHON Jkene3bl. BuIsiBieHo
3HaunTenpHoe noHmxkeHne YPEL] B TkaHu mpoTokoBOM
a/ICHOKAPIIMHOMBI MOJDLKEITYJOUHOM 5KeJIe3bI [0 CPABHEHUIO C
TKaHBIO TIOJDKEITYIOUHOI XkKele3bl TOHOPOoB (54,06 5,22; 85,84
14,07 xormii/10.000 xormii nuknoduiiza b, coorBercTBen-
HO). [Ipy HU3KKX YPOBHSIX SKCHPECCHH I'eHa Oblila BhISBIICHA
TEH/ICHIUS K YBEJIMYEHUIO MPOJOJIKUTEIBHOCTH KU3HU
OOJIBHBIX C TPOTOKOBOH a/IEHOKAPLITHOMOM MOJDKEITYI0YHOM
xkenesbl (16 mpotus 13-u mecsiues; p=0.17). Dkcnpeccust
YPELI, oT cpaBHUTENBEHO HU3KOTO /IO YMEPEHHOIO YPOBHEH,
ObLJ1a BBISIBIIEHA BO BCEX MCCIIEOBAHHBIX KJIETOYHBIX JIMHHU-
X paKa MOJDKeTy104HOM xenesbl (4,3 - 88,0 xoruii/10.000
kormii tmknopuwmH b).  Tlonwkenne skcripeccun YPELIL
IpU paKe MOJPKEITyA0UHOHN KeJle3bl BOZMOXKHO CBSI3aHO C
nepuHeBpaibHOH nHBasueil. YPEL1 MoxHO paccmarpuBarh
KaK 3HaYMMbIA (aKTOp 3JI0KaYECTBEHHOTO MEPEPOXKICHUS
TKaHU MOJUKEITYJIOUHOI KeJIe3bl.

HeoOxoauMebl JlanbHEHIINE UCCIIEIOBAaHMS ISl OLIEHKH
ponu yenosedeckoro YPEL1 B marorenese paxa mojxke-
JIYIOYHOH JKeJIe3bl.





