©
2015 2017

Txnip p53 B

Investigation on islet beta-cell mRNA translation and p53 during the
pathogenesis of type 2 diabetes
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Few studies have interrogated the mechanisms of 3 -cell dysfunction at the
level of mRNA translation under conditions of high fat diet (HFD) consumption. We sought to address
this_issue through polyribosome profile analysis of islets from mice fed 16-weeks of 42% HFD.
HFD-islet analysis revealed global reductions in mRNA translation with a reduction in the
polyribosome/monoribosome ratio. HFD-islets demonstrated evidence of oxidative stress and DNA
damage, as well as activation of p53. MIN-6 B -cells treated with doxorubicin to directly induce DNA

damage mimicked our observed effects in islets. Islets from animals treated with pioglitazone
demonstrated a reversal of effects observed from HFD. Finally, HFD-islets demonstrated reduced
expression of ribosome biogenesis genes and the key translation initiation factor elF4E. We propose
an effect of chronic HFD on 3 -cells, wherein DNA damage owing to oxidative stress results in p53
activation and a resultant inhibition of mRNA translation.
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1 insulin (guinea pig
anti-porcine, Abcam, 1:250, AB7842), 4-HNE
(rabbit anti-4HNE, Abcam 1:1000, AB66155),
nitrotyrosine (rabbit anti-mouse, Millipore, 1:250,
AB5411), p21 (rabbit anti-mouse, Santa Cruz,
1:250, sc397), p53 (rabbit anti-mouse, Santa Cruz,
1:250, sc6243),

YyH2AX pSer140 (mouse

anti-mouse; Novus Biologicals, 1:150,



NB100-74435), nuclei (diamidino-2-phylindole-
DAPI). 2 goat anti-rabbit antibody
conjugated to Alexa Fluor 488 (Molecular Probes,
1:500), goat anti-guinea pig antibody conjugated
to Alexa Fluor 555 (Molecular Probes, 1:500).
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Prism 5 software

P<0.05
C57BL/6J 16
PRP
Polysome/Monosome (P/M)
B
insulin, pdxl, Slc2a2, GcK
mRNA
monosome

Chop, Atf4,
Bip, sXbpl mRNA
Chop Atf4
B
Gpx1l, Sodl, Nrf2
B
p53
p53 p21
B DNA
y H2AX
Nitrotyrosine
B
DNA p53

MING doxorubicin

DNA
doxorubicin p53 p53
P/M
p53
p53
B
in vitro
MING[
PRP Polysome/Monosome (P/M)
MING
B
p53
Cdknla
p53
p53
Cdknla
B
Nitrotyrosine vy H2AX
DNA
P/M
B
insulin, pdx1, Slc2a2,
Geck  mRNA  polysome



p53
p53 Sestrin mTORC1
mTORC1
S6  4E-BP1
S6
4E-BP1
p53 c-myc
elF4E
elF4E
elF4E
p53

BOP1, EBNA1BP2, NOP56, PA2G4

p53
elF4E

< >

(1) Hatanaka M, Maier B, Sims EK, Templin AT,
Kulkarni RN, Evans-Molina C, Mirmira RG.
Palmitate induces mRNA translation and
increases ER protein load in islet B-cells via
activation of the mammalian target of
rapamycin pathway. Diabetes. 2014
Oct;63(10):3404-15.

(2) Hoshino A, Ariyoshi M, Okawa Y, Kaimoto
S, Uchihashi M, Fukai K, lwai-Kanai E, |Ikeda
K, Ueyama T, Ogata T, Matoba S. Inhibition
of p53 preserves Parkin-mediated mitophagy
and pancreatic B-cell function in diabetes.
Proc Natl Acad Sci U S A. 2014 Feb
25;111(8):3116-21.

(3) Loayza-Puch F, Drost J, Rooijers K, Lopes
R, Elkon R, Agami R. p53 induces
transcriptional and translational programs to

suppress cell proliferation and growth.
Genome Biol. 2013 Apr 17;14(4):R32.

(4) Stull, N.D., et al., Mouse islet of Langerhans
isolation using a combination of purified
collagenase and neutral protease. J Vis Exp,
2012(67).

(5) Tersey, S.A., et al, Islet beta-cell
endoplasmic reticulum stress precedes the
onset of type 1 diabetes in the nonobese
diabetic mouse model. Diabetes, 2012.
61(4): p. 818-27

(6) Chakrabarti,S.K.,James,J.C.and
Mirmira,R.G. Quantitative assessment of
gene targeting in vitro and in vivo by the
pancreatic  transcription  factor, Pdx1.
Importance of chromatin structure in
directing promoter binding. J Biol Chem,
2002. 277(15): p. 13286-93.

(7) lype, T., et al., Mechanism of insulin gene
regulation by the pancreatic transcription
factor Pdx-1: application of pre-mRNA
analysis and chromatin immunoprecipitation
to assess formation of functional
transcriptional complexes. J Biol Chem,
2005. 280(17): p. 16798-807.

2
1. Hatanaka M, Anderson-Baucum E, Lakhter A,
Kono T, Maier B, Tersey SA, Tanizawa Y,
Evans-Molina C, Mirmira RG, Sims EK.
Chronic high fat feeding restricts islet mRNA
translation initiation independently of ER stress via
DNA damage and p53 activation.
Sci Rep. 2017 Jun 19;7(1):3758.
doi: 10.1038/s41598-017-03869-5
2. Tanabe K, Amo-Shiinoki K, Hatanaka M, Tan
izawa Y.
Interorgan Crosstalk Contributing to p-Cell Dysf
unction. J Diabetes Res. 2017;3605178,8.

doi: 10.1155/2017/3605178

2

58

2015 05 21 2015 05 24

2. PRP

88
2015 04 23 2015 04 25



o

@

®

*

HATANAKA, Masayuki




