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Characterization of preptin—-induced insulin
secretion in pancreatic B-cells.
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Preptin is a novel peptide that can be purified from the secretory granules of cultured murine b-cells. It is 34 amino
acids long and corresponds to Asp69-Leul02 of proinsulinlike growth factor 2 (prolGF2E; Bu.chanan et al. 2001). This
peptide belongs to the insulin, gastric intestinal peptide, and endocrine peptide family. Insulin secretion can be stimulated by
both nutrient and non-nutrient secretagogues. The aim of this study is to characterize the effect of prepti;l on insulin

secretion and to investigaté the potential mechanism(s) responsible for this action of pi'eptin.
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Animals Wistar rats weighing 150-250 g were obtained frdm the Animal Center of Chi-Mei Medical Center.
Rats were housed in a temperature-controlled room and kept on a 12 h light:12 h darkness cycle.
Total of 16 rats were segregated into two groups of eight animals each. After 12-h fasting, blood samples were
withdrawn from tail vein and glucose in plasma was estimated for basal reading (0 min). Then, one group of the
animals was treated with preptin (0.1 mg/kg) through i.v. injection into tail vein. Another group receiving same
injection of vehicle at same volume was taken as control. Thirty minutes after the treatment, glucose solution at
a dose of 1 g/kg body weight was administered orally. Blood samples were withdrawn at indicated time after the
oral glucose load and the glucose in plasma was estimated. All experiments were carried out in animals under
anesthesia with 2% isoflurane. Also, the insulin level in blood was determined using ELISA kit (Mercodia,
Uppsala, Sweden). Cell line énd culture conditions Mus musculus insulinoma cell line Min 6 cells (from Prof.
Susumu Seino, Kobe University, Kobe, Japan) were culturedin a RPMI 1640 medium (Gibco BRL)
supplemented with 10% FCS (Biologic Industries, Kibbutz Beit Haemek, Israel), penicillin (100 [U/ml),
streptomycin (100 mg/ml) (both from Sigma), and amphotericin B (2.5 mg/ml; Gibco).
The cells were subcultured once weekly by trypsinization (Gibco), and the medium was changed every 3—4
days. For the experiments, the cells were seeded on round (25 mm diameter) sterile glass coverslips and cultured
for 48-72 h inRPMI 1640 medium supplemented as earlier. Measurement of insulin secretion To explore
whether preptin has direct effects on insulin secretion, we performed in vitro secretion experiments using
Min 6 cells. Min 6 cells were seeded at 1x10 5 cells per well density in 1 ml DMEM in 12-well plates 24 h
before glucosestimulated insulin secretion (GSIS). Briefly, on the day of the study, cells were pretreated with
low glucose (2.0 mM) DMEM for 2 h and then replaced with medium consisting 1% BSA. Before GSIS,
isolated islets were washed with low glucose (2.0 mM) medium. The cells for GSIS were treated with
chelerythrine (PKC inhibitor) or U-73122 (PLC inhibitor) (both from RBI; Natick, MA, USA) at desired

concentrations or vehicle at same volume as control for 30 min. Then, all cells were incubated with preptin at




desired concentrations for 1 h. Also, glibenclamide (Sigma) was treated with cells in another group at the same
manner. |
After the collection of media to store at at -20 °C, insulin levels in the media were determined using insulin
ELISA kit Measurement of intracellular calcium concentrations The changes in the intracellular calcium
concentration were detected using the fluorescent probe fura-2 (Lee et al. 2007). Min 6 cells were placed in
buffered physiological saline solution containing 140 mM NacCl, 5.9 mM KCI, 1.2 mM CaCl2, 1.4 mM MgCl2,
11 . 5 mM glucose, 1.8 mM Na2HPO4, and 10 mM Hepes—Tris, to which 5 mM fura-2 was added, and the cells were
incubated for 1 h in humidified 5% CO2zand 95% air at 37 8C. The cells were washed and incubated for an additional 30
min in PSS. The Min 6 cells were inserted into a thermostated (37 °C) cuvette containing 2 ml calcium-free PSS and
various doses of preptin or inhibitor as'indicated. The fluorescence was continuously recorded using a fluorescence
spectrofluorometer (Hitachi F-2000). Values of [Ca2+]i were calculated from the ratio RZ F340/F380 by the formula
[Ca2+]iZKaB (RKRmin) /(RmaxKR), where Kdais 225 nM, F is the fluorescence, and B is the ratio of the fluorescence of the
free dye to that of the Caz+-bound dye measured at 380 nm. Rmax and Rmin were determined in separate experiments using
preptin to equilibrate [Caz+]i with ambient [Ca2+] (Rmax) and adding 0.1 mM MnClz and 1 mmol/l EGTA (Rmin). Background
autofluorescence was measured in unloaded cells and was subtracted from all measurements Western blotting analysis
Specific protein expression levels in Min 6 cells were determined by western blotting analysis. Proteins extracted
using radioimmunoprecipitation assay buffer were separated by SDS-PAGE, electrotransferred, and immobilized on a
nitrocellulose membrane. The membrane was blocked 'vslzith 5% nonfat milk in PBS containing 0.1% Tween 20 (PBS-T)
‘and incubated for 2 h. The membrane was then washed in PBS-Tand hybridized with IGF2 receptor (IGF2R) antibody
(Santa Cruz), which were diluted to a suitable concentration in PBS-T for 16 h. Incubation with secondary
antibodies and the detection of the antigen—antibody complex were performed using an ECL kit (Amersham
Biosciences). Immunoblot densities were quantified using a laser densitometer.
(% %]
We tested the role of intracellular calcium ions ([Caz+]i) in insulin secretion caused by preptin. After incubation with
preptin, the concentration of [Caz+]i was significantly raised in Min 6 cells. Preptin (from 10x-9 mol/l) produced a
concentration-dependent increase in [Ca2+]i concentration in Min 6 cells. Western blotting analysis of the membrane fraction
prepared from Min 6 cells showed the expression of IGF2R. The presence of IGF2R in pancreatic b-cells can thus be
identified. Effect of IGF2R antibodies on the action of preptin in Min 6 cells In the presence of antibodies specific to
IGF2R, the effects of preptin were abolished. The increase in insulin secretion and the higher of calcium ion concentration
caused by preptin were both markedly inhibited by the antibodies specific to IGF2R. This result implied the IGF2R as
mediators of the actions of preptin.In preptin (10x-9 mol/l)-treated Min 6 cells, increase in insulin secretion was reduced by
U73122 at a concentrationdependent manner from 10k7 to 10ks mol/l. However, it was not modified by 10xs mol/l of

U73343, the inactive PLC inhibitor that is widely used as negative control.
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In conclusion, we suggest that preptin, an endocrine peptide secreted from pancreatic b-cells, can activate IGF2R
linked to the PKC/PLC pathway to induce calciumdependent insulin secretion under high-glucose conditions.
This finding provides new insight inte the autocrine action of preptin. Also, activation of IGFRs by preptin is still not

observed in other tissues and this shall be investigated in the future.

(J Endocrinol. 2012 Oct;215(1):43-9. doi: 10.1530/JOE-12-0176. Epub 2012 Jul 11 #5#%)




M BEEDEE

wEE S mAFFE 228 & LA #YLER
¥ & | HEE BHN % hr it (E%)
& & Z B | I 'ﬁtﬁa =4 Bl E | EE &
Bl & | | EA Bl & | o&E B

Characterization of preptin-induced insulin secretion in pancreatic 3-cells.

Preptin, which is known to be secreted from pancreatic p-cells, is a fragment of prolGF2
and the presence of IGF2 receptor (IGF2R) in pancreatic B-cells has been demonstrated. But the
effect of preptin on insulin secretion is still unknown. At first, we found the increase of insulin
secretion by preptin in fasting rats received glucose challenge test. Then, we investigated the |
potential mechanisms of the insulin secretion at single-cell level using Min 6 cell, the
insulin-producing cell line. The following results were obtained:
1.Preptin enhances glucose-induced insulin release from Min6 cells to the level similar as
glibenclamide which is known as the blocker of ATP-regulated KC channels for stimulation of
insulin secretion. |
2.Calcium ions (Ca®") are essential for insulin secretion and the regulation 'of intracellular Ca**
[Ca’*]i mobilization by preptin was determined using fura-2 -loaded Min 6 cells. The data showed
that preptin increases intracellular [Ca*1i level in Min6 cells.
3.Western blotting analysis showed the expression of IGF2R in Min 6 cells. Using IGF2R
antibodies instead of antagonist, the insulin secretion and calcium influx increased by preptin were
blocked by IGF2R antibodies, indicating that the action of preptin is mainly mediated through
IGF2 receptor. :

4. The signal pathway of phospholipase C (PLC)/protein kinase C (PKC) is known to link with
IGF2R. Then, the inhibitor for PLC or PKC was applied to complete the pharmacological
characterization of this pathway in preptin-induced insulin secretion. The data showed that insulin
secretion increased by preptin was reduced by the inhibitor specific to PLC or PKC. There

indicate that the involvement of PLC/PKC signals is relevant to the potential mechanisms for
increase in insulin secretion by preptin. A

Taken together, it is indicated that preptin can interact with IGF2R to increase the PKC/PLC
activity to induce calcium-dependent insulin secretion under high-glucose conditions. This finding’
provides new insight into the autocrine action of preptin. Then, the functional role of preptin to be
contributed in scientific view of pancreatic: B-cells is established. Therefore, this paper is proved to
be valuable as a doctoral thesis.
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Questionl).How about the preptin level in human? Dose preptin have any relationship with
diabetes mellitus? .
Reply: Preptin in human is known to be higher in female than in male. Also, there is still no
report showing the relationship of preptin with diabetic disorders.

Question2).How about the IGF2 level in mouse and human blood?
Reply: It was about 15 + 0.91 ng/mL in mouse as described previously. In human, it has
\ been reported as 379 ng/mL to 387 ng/mL.

Question3). Why did you measure glucose and insulin level until 4 hours?
Reply: From the preliminary experiments, both levels of glucose and insulin reached
plateau at 4 hours after glucose loading. Thus, I checked the changes of insulin and
glucose levels until 4 hours to investigate the effects of preptin on glucose and

insulin.

Question4).If you increase the dose of preptin, how dose it influence insulin level?
Reply: In cell level as shown in Figure 2, the action of preptin reaches the maximum
because the effect of preptin at 10° M was the same as that at 107 M without
statistical difference (P>0.05). | |

Question5). Why did you focus on intracellular Ca®" in the preptin experiment? How about the
basic level of the intracellular calcium concentration in the preptin experiment?
Have you checked oscillation in the preptin experiment?
Reply: Because intracellular Ca®* is essential for secretion of insulin, we checked the
changes of intracellular Ca®" by preptin. The basic level is about 200 nM that should




be added in Fig. 4. Also, the oscillation experiment has not been done in this study

and will be included in our future research.

Questioh6).'What kind of epitope of IGF2R, does the IGF2R antibody reco ghize? Is this
4 anfibody really specific for IGF2 receptor?
Reply: From the data of supplier, this rabbit polyclonal antibody recognizes amino acids
'2192-2491 of human IGF-2R. This antibody is Suggesteci to be specific for IGF2

receptor according to supplier.

Question7). Have you measured IGF2 receptor mRNA using RT-PCR? How about the IGF-2
receptor mRNA expression? ' ‘

Reply: I did not measure the mRNA level of IGF2 receptor using RT-PCR in Min6 cell.
However, this helpful comment is important and it would be conducted in our future
research. Although we have done only the Western blotting analysis of IGF2
receptor, the protein expression is generally correlated with the gene expression.
Thus, we suggest that changes in receptor protein could be related with that of

receptor mMRNA levels.

Question8). Have you checked the effect of preptin under the condition of calcium free and low
glucose concentration in the preptin experiment? (Because the high glucose
condition itself would increase calcium influx.)

Reply: I did hot check the preptin effect under the calcium free and low glucose condition
~“in this experiment. This is a good way to support the data for the major role of
calcium ions in the action of préptin. I appreciate your helpful suggestion and will

include this good idea into the protocol of our research in the future.

Question9). How do you think the future experiment in clinical research?

Reply: 1 think that preptin level in diabetic patients is still unclear and it must be
characterized as soon as possible. Also, the. role of preptin in pancreatic cancer
needs to be identified because the IGF-2 receptor promotes the development of fetal
pancreatic beta cells. Moreover, it should be identified that IGF2 may affect bone
growth and effect of preptin on bone marrow and/or stem cells, would be helpful in

clinical research.

Question10). What do you want to do in basic experiments of preptin in your future research?
Reply: It has been established that GLP-1 induces insulin secretion and protection against

the damage of pancreatic beta-cell. Thus, I would like to know whether or not preptin

shows the similar action. Then, the effect of preptin on the streptozotocin-induced

damage of pancreatic beta-cells will be investigated in the future.
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