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Cold sensitivity of TRPAT is unveiled by the prolyl
hydroxylation blockade-induced sensitization
to ROS

Takahito Miyake!, Saki Nakamura!, Meng Zhao', Kanako So', Keisuke Inoue?, Tomohiro Numata??,
Nobuaki TakahashiZ, Hisashi Shirakawa, Yasuo MoriZ, Takayuki Nakagawa'* & Shuji Kaneko'

Mammalan transient receptor potential ankyrin 1 (TRPAT) is a polymodal nociceptor that
plays an important role in pain generation, but its role as a cold nociceptor s stil
controversial. Here, we propose that TRPAI can sense noxious cold via transduction of
reactive oxygen species (ROS) signaling. We show that inhibiting hydrorylation of a proline
esidue within the N-terminal ankyrin repeat of human TRPAT by mutation or using 2 proly!
hydrorylase (PHD) infibitor potentiates the cold sensitvty of TRPAT in the presence of
hydrogen peroxide. Inhibiting PHD in mice triggers mouse TRPA1 sensitization sufficiently to
sense cold-eoked ROS, which causes cold hypersensitivity. Furthermore, this phenomenon
underlies the acute cold hypersensitty induced by the chemotherapeutic agent oxaliplain
or its metabolte oxalate. Thus, our findings provide evidence that blocking. prolyl
hydroxylation reveals TRPAT sensitzation to ROS, which enables TRPAT to convert ROS
signalling into cold sensitivity.

X — I NR—X

® 006

Home - PubMed - NCBI

<> ] @ u‘ = www.ncbi.nlm.nih.gov.

S NCBI  Resources ¥ How To (@

Sign in to NCBI

Publ@ederr  (ruwed ]|

| Search

US National Library of Medicine
National Institutes of Health Advanced

PubMed

PubMed comprises more than 24 million citations for biomedical
literature from MEDLINE, life science journals, and online books.
Citations may include links to full-text content from PubMed Central

and publisher web sites.

(<)-B(c "
EEASLRER Article Search

Urevers

Using F

PubMed (

ne

-
r

Eull Text
PubMed |
PubMed °

New and

You are he

GETTING
NCBI Educ
NCBI Help - American Chemical Sockely A% Contemt
NCBI Hanc
CINI: NIZRXWN ? &7 ~9 (0)
Training &

Directory of Open Access Journals |
© JEEE Blectironic Lideary Oaline (0)
« ISTOR (@)

Nexs Acaderrie (144

" Lex

* PIO - Pariogicals Index Onfine (0)
SclenceOirect Journals (9)
Scopus (0)

(M. BFSv—7)L) | —

Help

PubMed CoMMONS

HOANOKNE

Featured comment - Oct 19
.@IvanOransky notes retraction of paper reporting
treatment of metastatic colorectal cancer with

360 Search Results

| /2mxA0CTs c5 serialssolutions.com/resutFameset oLy v IR Coogle Q

AEXTRARAN | ¥ *=TRIXN | P=9—=2YXh
TR AticeSearchEd 7 | aMv AL

ltryword contiaing opiold and thersgy and Ahronic and work and ioas and low and back and pan W RE
SAORDL- 90

1
RARLI-F O Ay ¥ vang -
Chemint & Druggist
X Lexisverss Acadernc®
2 erazy b oot - * and the out < work
Voine, €
PAIN
~ Vol 142,185 . );p 154208
X we erce
~
t= a randomise od tria

las Wardaw 3, * Pw Prat MD: Jan Vaa

2 Waaa

& Prof MD; Jof

Mairhaeghe ¢ MD; Lecnard Banti » 0 Tilrman @ PO szam ¢ PD; Richard

Eaatedl 0 Pt MO Peter Shane & WS Karsn Tabmatos & B0 Soeesn Ananss | Prod M0




Peer Review
A process by which a scholarly work is checked
by a group of experts in the same field to make
sure it meets the necessary standards before it is
published or accepted

» EFE. FiMES

> —XRIGHR. BoicNelNE. LA EABFIE. KittEhHD

> TS0
> “IRIEHR. DEEVLRS|DITSHURR LI L), KiEn'd D
> A=Y & (WebR—=, EhiF] - [ER)
> NMENTHEE D TBHREIZV. =EHRZ-AHI U JKETIEFR0N




FTERIEARRK, 25 —FRY MNAISE

» HARCHBEB=ESND

» E<LHFAICEITENS

> TRBENDERETE. HRDEDICTXR MM SIR0N

> ENNDRMIXBNEARATHD CTE. WEICAR—ZANDBEIR
> RRTESTRVERERNEOD, R DITHEEEBI THD

» SIAPERZUJELUTERTED




FMEED AT A S A

T (S, BRI IC DUV THREIA
[EIEROSNS TOFFHIIR ENSFERE
23D ETDIEETERA

» Impact Factor (IF)

> BXC EICBIRY IR G IAHZEEAL TS

> L<BIATNTVB@MXIEE, FRICAZ/TRESZTVS

> 12D hDBVIRNXEZ <BEHLU CLDZEMGEEFE. RTAFINHD
> FiiEEC EICRINTA Z2IND I 7 DI —DBERDOSNSD

> 5D 1 FTDHIR F ERIFEDmX DR AZN + BI4 T ERTFDE EGER S
= 15X Tz D FERZR2FE TOWS | FREDFELIHE

» Journal of Citation Reports (CTHRANSND




- U1 I

» USEED—/\R (GRE#HMPER) &L COL D IEEFITS

1000000

100000

10000

1900 \“\n\
100

NZE8| (Power Law)

B
g
5
g
#

10

PubMed##10F2IcHHBEIG

1

' ' '
o
n

1000 10000 100000 1000000
10E28F TOHREK IBETEDHER

608D D B30HE(F 1Bl LMHIR U7 SAE EI1055E C7%(3f#e5E CE D
(24D %K)




Key Word in Cont

@ Isd-project.jp/cgi-bin/Isdproj/ejlookup04.pl?opt=c

ext (KWIC)

¢

#—/C[vLSDZOY xSk | WeblioS5—]
LIFE SCIENCE DICTIONARY

WebLSD ~ TR —ER ~

XF [ | vF | K| K]

‘E& [ vJapanese | English ]

PY—=32A a-NR2R

@ Isd-project.jp/cgi-bin/lsdproj/conc_on_demand04.

B¥R | HIBR | D5EHE
» B O£80 QTHES OTRbS Ol—K

» A/ AERERE QALY FY OfIvs Y RY KRR [(RELERRE

> FIERTRER

»FEZ ™ pABZ ¥FYY—5R 3rPubMed, Scholar, Google, WikiPedia
(&R 777, AR, BE B0 %S RE FR 7177, 8%, &N 83 £k
thought **** (n%) g &= 9 EE -2
[B%] noxzinss/My 9
»thought about ... (-“IEDWVWTOEZX) 3—/(&
»thought on ... (--IE2VWTDEZX) ra—/2

» suicidal thoughts (B#ZM@) o2 1%
idea ***™* (n°) y)&= 9)EE /R 14
[B&] nexednss/ms %Z
»theidea of ... (-"&EWSFPAFF) a-1x 17
»the idea that ... (-~ THBEWSPAFF) 13-/ °
» To test this idea ((XBRT|ZOEXERIET B1cH) 1ra-/(2 20
notion *** (n*) J) &= 9) B& 33—/ gé
[A%] nexesnss/Mmy 23
»the notion of ... (-“&WSFX) a-/2 24
»the notion that ... (-~ T#H3LWSFEZ) -2 gz

» To test this notion, ((XEBRT|ZOEXERIET H1I. ) ra—/(R 27

» In support of this notion, ((XET|ZOEXEXFHTHELSIC. ) a—/2 gg

opinion ™ (n%) 9)&E®E )@= »a-/R 30
[B%] naxeEarss/ms 31
. 32

» opinion of ... (-~-@®R) ra-/2 33

»opinion on ... (-“ED2VWTOBER) -/ 34

- . - . 35

36

37

A—RARFHER (1 BERTY—H)

2EHTY—F  ENTY—h  REEER3 |

ERTY— b | | 28TV — b

WUBBET )y 77 DEPUbMed DB~ TERTLET

their loved one
ted whether ha

(grief state) and a neutral
ing students write down their
1 assessment of lymph nodes, and the current
(OR, 2.0; 85% CI, 1.1 to 3.7); and avoiding
he training institution, residents' personal
lyzed: thoughts about death, wanting to die,
ideation resolves rapidly, the resclution of
Diagnostic Interview Schedule were analyzed:
85% confidence interval [CI]), 1.2 - 4.6) for
1 urges and improves cognitive resistance to
a quarter of oncology patients had seriously
First, we experimentally induced
ues described in the above papers along with
The bonding environment of boron is usually
ast pain, mammography pain, and catastrophic
g and Antithrombotic Regimen have stimulated
t has been claimed that this is the case for
ody schema, autonomic response, catastrophic
For instance, deepening our
portant to try to ascertain what the patient
ve emotional reactions to smoking and induce
49), 3 (n = 52), and 4 (n = 43) manipulated
Here, we discuss some worrisome
We conclude with
of the current achievements, and cffer some
es in self-esteem, body image, and intrusive
ndings suggest a need to re-evaluate current
nce in this environment, I also include some
We conclude

eflections of the author and ends wi

Dysfunctional negative
ruminative
who have

ternated between recalling a sad,
We have asked three individuals
They close

ient described the contrel as intuitive;
ous recollections of these meetings and some
elop insight concerning the general public's

a different person they
an upcoming test could
best surgical practice
breast cancer (modest: OR, 2.2; 95% CI, 1
breast imaging, and their interest in per
committing suicide, and attempted suicide
death is more gradual.
death, wanting to die,
death; 4.4 (95% CI,
drinking.
euthanasia or
finances and £ 11 cogn
future progress of the zebrafish meodel as
in terms of localized 2c-2e/3c-2e bonding
mammography pain.

new adjunctive agents and devices, includ
numbers: Children cannot have the concept
pain, and fear of movement (r > 0.42, P <
personhood should support the development
qualit ife values before surrogate de
guitting; however, contrary to models of
science and examined the causal impact of
the condition.

the current state of antimalarial chemoth
the future of this eld.

the illness.

the immune suppression that might occur d
the opportunities and challenges of under
potential therapeutic efficacies of H
present status and future prospects o
self have long been hypothesized to r
(grief state) and a neutra

knew an equally lo
improve test perfo
in the management

about com
for wante

thoughts
1.7 - 11.6)

suicide a

loved one
complex issue to share their rat
future epidemiclogists to best t
hand or elbow and the prosthesis
were of such central importance

nessed CPR.




T AHE

wliZ Al

AEREE

AEE A

MEBEEREE

AR EEEA

BEIER e SR

> REBECHLUUCX DR
» Agent, Drug...

» Cancer, Tumor, Neoplasm...

> RIRFEOEM—CE. Z<D
[B¥e Rkd & (C

> IRFRES AT LATED DN =
RN g DEHA D ER

> Googlemc‘: BV = X5 A
CFERSNTLD

» LND\L. ETCORIMREKES AT
BRSO SIS &




PSRRI ZL(E

 [BIRR(E T2 &EE] TITON3IN 5.

> TESDEHE(FIZS(C KD CEERTH S

» [R&EB] TEREBENAAECHSDS — EULSREITDw

sana MDD EMKY]

I ap k=

2= [fE]

r ZEEICE TNl (A8, BERE. IEE0E) 1D

p TAEKE. BEEHE. RS ...

> ANMDiGaORERRZRE. EE5%EH
> HARELITTORBE>ATDTHD

AIDEEDLLHD




=N —5 Xthesaurus ([BIEFETFE)

i Isd-project.jp
f—ElJ =h H¥—/C[vLSDZOJT S I | WeblioS 5—
[m ] | =

XF (M| vH | X | K] EFR [ vJapanese | English ]

*E%:u%%a_: ‘}tl.l
descriptor ZR&.

LIFE SCIENCE DICTIONARY

WebLSD ~ | ZESH | Z#Y-EX-| 77YU-%- | 7OYzIk~

. =R - X YY—32R EESERR 00 < M Isd-proje
Eﬁﬁn SYﬂOﬂymZi’ Vitamin D e @ $—)C[vLSDZOJ Y h | Wet
W LIFE SCIENCE I

» 55 Q%2 (O THES OTEDS Okk—X

== —
HEEHD ZRY—|
= = &% 2D (Vitamin D) % Google Scholar - - —
*EE:L;\ODJ:'{M—F'&L (L_ AHE (220 Diabetes Mellitus B’E | HiER
- Vitamin © sEFSYD » 5 OFERT OTHES OTEDD Ole—&
®mayu—:

ENSDAPE. =
B2 E T DREMRME

« E|MALEY  Polycyclic Compound
« 2704 K Steroid
«21RF0O- K Secosteroid
e E9%3XD Vitamin D
« ALAIL¥7xz0O—JL Cholecalciferol +

b FATHAIVAYY—FR: BRE Diabetes Mellitus

« ILTALY 7 zO-)L Ergocalciferol + REE (2RI
3 mED &bt TGoogl : « diabetes o BMERHERN
= E ERRR Gt EHED oog eE&:ﬁ? - _ « Diabetes Mellitus o SR
17 I_ l /s HIL oA (Calcium); LY kU A—JLEAEK (Calcitriol Receptor); BIFRIRRILE Y (Parathyroid Hormone) . DM

Deficiency); 1)L kYA —JL (Calcitriol); B#{LEE (Osteomalacia); < 5% (Rickets); 125-YE KOF VL4 =

2N CEih 9 B

AT HEE(CHERTSR
DR

D), BE%BIE (Osteoporosis); BHEE (Bone Density); &7 JL¥ D AMFE (Hypercalcemia); LAY 7 zO—IL
(Vitamin); &3 (Bone Fracture); {31 5% & (Metabolic Bone Disease); U » B2 (Phosphate); EAHIBEERRE
Oxygenase); {# (Metabolism); ¥4I b (D|e1) ORMEE R R AR EBEE SUAMAE (Secondary Hyperparathyroidis
Lo AMfE (Hypocalcemia); f&E#4 (Mineral); 4% (Therapeutics), 8 EF Y >4 (Bone Remodeling); AH
Disease); 8K (Confidence Interval); X704 K (Steroid); BE# (Tumor); $&4£% (Incidence); B (Kidne)
U'#ARAE (Cytoplasmic and Nuclear Receptor); 734K (Placebo); JEiEK 5 (Body Mass Index); B2l
¥ (Homeostasis); f5BREF (Risk Factor); #845% (Follow Up Study); # v Xt (Odds Ratio); £XMERH (1
T—4% —48i14 (Promoter Region); 4748 (Drug Therapy); %7 (Diagnosis); BF&& (Liver); 2% (Mortality);
0126)

EEEACEEER:
H£R¥* (Growth Substance); E% X (Vitamin); RUMERMER (Micronutrient); B&E# R (Bone Density Con

445228658th transaction of WebLSD@LsdCloud (was Kyoto1&2) since Nov 11, 1996
WebLSDICRRBROWMFAE (FE) & "FRER" HSERTEEY,

#gavy—:
o B|RJHEB/  Nutritional and Metabolic Disease
« {RBIESB Metabolic Disease
« SERBIRE  Glucose Metabolism Disorder
o $ERM Diabetes Mellitus
« REEPFERM Experimental Diabetes Mellitus
o 12UEERIE  Type 1 Diabetes Mellitus +
« 2BUEEERIK  Type 2 Diabetes Mellitus +
o IEYRBERM Gestational Diabetes
o SIRMES 7Y K=Y X Diabetic Ketoacidosis
o« RFEa1—fERBEE Donohue Syndrome
« FERNEIEE Prediabetic State

. F’iﬁ)ﬁ'%iﬁ Endocrine System Disease

- GnERal Minkatac MMalliton



FRIRAF) 77 LT BDIE8IC

> [FEHRIRICE D TABTHIEDD T, BHDBEHREZENTIRT

> RIS AT LNERIEDDT, RFRFBERR [CEX THRERT D

» LD, N EZITIRUERIHRD. EFRIELCEEHREZENDD
> EBEHF—D— FOESEF(ICLD CTHHEICKR DIAD

> BERERIMUINZZTCERIEITD (HBEIHEEOWET)

> BEQBHRIG. —RBIWMICETHD THAND (BHREEZHY)
> [BERDE SRS, EBREZZX CRALZH




WEBEDEEESED
FIShETIL—TICHhNTC. ABFTITDIT—<%
SEUED TRDD

» RBDFT—IN—EHCld,. €EDOFT—ICDLT
FUVLEMRKROKREZEZHZIA (CENIERAKOFT)
[CDWT., EFEREZFANRDS

>
>




FB 9 B EEOEBY

> FieT7 —INR—XRZHA LU CHIREEZRAE L K
> REPARERERFTEENT —FIN—X

» RIZAFTEBRIKSET —FX— X KAKEN

» E7BEHERFIAFTER CiNii Articles

> RIFREIERE J-GLOBAL

» FAY > - O 45— Web of Science

» W DNOFET—IR—X (8AH. BH. 55%)




L7h— MR T DAF

» K&, R
» IAFRHBENE D EEBFTUVLWRIERFREHIIDESIAR

>2006¢L/{|3¢OD X CaROES|AZDZNEDDEEHR
(AAEE. 238 qu215|=) EBA:U%GD’F&%L 12X

> HE(C @1%3’52006*-%5#@%)?@.:35
b TNOSDMGRZBERATCER




53 L h— hOOEER

» BEIERIZDAMEEDT —INR—XTEL D TLEHN.
FEEOKRDICUTHRBURANZRDIADC ENTE

JFay) .
> ENENDT —HIN—ADFHZELEER LU TH EH K,

b RN T —HINR—RXEFET —IR—ATESNDIFEHRIC

BN I TTh. ELWNDDZEFRED.

> TOEEDHFR T —YDHT. DT —<. &
Mo CTWLD T —YZFET Ko

i

> FEHSHCEDLDBRTIHMA=MN TLDHIEANK,




/"E /_I_\’r./l‘

2018/6/5 KR ELED;FRALIBRIER
(A A —FYMNERDFBELINET —EFIR—AD;FRAE]




ER

ECTHELTWS?
EDXSIHET
EDIOHIZEEBEIATNS?

HE - HREUT BHOREE
el " ﬁ 18R B




CiNii Articles

Web of ScienceZi&

i

H
Z,
!
|‘£ 1=

[ I

|

>
O
|
{LL S
>
>
Jn
>
lirm
-9

|

H
0l

FET—2R—X
34 AEHEE
EE &L

[#p]
i

ki

i I
i I

I

]
I
]
I




T—HAN—Z &l
AEEDT—IZR2I=T—42%
-G08k, IREL

AZITRE B TESEIIZLEELD

FDI=6

AR - IR &R
-RRAE A3 —Dx—R
BEIFXERE (DB)IZ&L->TELS !




QBB THEIT —AIN—XI|ZFESIOHT
TOBRARTHD?

Al PandADRER—I TERIZOEZTDITTHYET
A2 HEPRFET —IN—RYXMEFRALLES

3R R X R B B

EHEi- = £l =k -1 H PR

ElEE-=—5 BIEEEI SDT

O, AvgEE- SorEEyT BERRE  HYER BEREt BTV TILSTE RS yKULINE ~ KURENAI

ERETREN
BF eI [ BF TS TN A RS LD SEERT HIEHTEET,
A LD MBS — i A E R SRS
AR P et
BEFUS- AT O ADTE SO A7 THERT
FRETOEA
alB|c|p|E|E|s|nl14]k|Lm|n|o|p|a|r|S|T|u|v|w|x|¥|z
AR | | & ||l E |2 |5t |ALL

] #Asr raElids

A S —E R FIFEER

FHER T i E 'NI

R ERRTA
wETIRER HEE-=—8 FrREETE &M=
EEBARE LR

IEHERRR B SE0S A -

3 RORENAI 4L DisCovery )

oty iy S e




BREAWN ! TOTT7OMZEENT I

e RMAE / T—HAR—R4

w| fEiEEII <2 7)JL for Libraries
3.3 D 1870 58 Do 2/ wE-—a-2 £.oen J

I.:./EI# - (W

. 7] =¥
TORE VSR AL =R

HEFEAL S RET—AR—2, SHIEE5EUNEEINET.

I rodo>@amn] R #2BLTOF1> LTLREEL,
i % BRFET LS. 47 [O575 | RS~ 2@l TOI 7S RLT A,

-
&




Web of Science #&8ZEMDH]IZ

[T —AR—XZER M

Web of Science Core Collection|Z
IFOTWNAOIEFZELELLD !

Web of Science | InCites = Journal Citation Reports | Essential Science Indicators | EndNote Publons

Web of Science

LEE S

T—ARAR—XEZEIR Web of Science Core Collection v B2

2R N EA 5 | S % 5 Eeiil s + T

#- oil spill* mediterranean 0  ~Eyo

+ IRFBEEMAZEN | IATOIT1— I RZEIVUFP

https://apps.webofknowledge.com/



B
Q Web of Science Tl E3& | TODEEMN

—Cg a~ ":l-/\J
A Web of ScienceDEZEDIL—I)LIZHRESDTLNET H?
—ZEHZAZAIRLF, AR—X, BRIDIEIZAH (FHAF p1ET)

Web of Science

L E

F—ARAR—XEER Web of Science Core Collection M E2

A= 5| iR =R EEElilr s + O

BETLIO—RARDIDFEATURE.

ADUEZaIOEREHRLET (EEX(E smithA)) o [BHEZICDOWVWGC |
ZEEIGET B (CIEDAIRD—REFEALET (=& XS, Vanderfl* ORVanderfleet*) .
EEAFEITAEIERANET,

Try £8i. 3. FIEMBETEEEREIJICEIESGRFYV— N EEALET.
EREROFRA IO RL——JETA

S kaneko 0| =84 v [

+RBERAZEN | INXTOIT1— I REIVF FEBIH S:EIR

https://apps.webofknowledge.com/



9
T—IR—R[ZEH>THRFEIL—ILNELLS !

AKX FEINXFIE
XAlg oM ?

AND, ORRZR D A iAIE ?

DB E
EFALN - -

BT —RIR—ZADIANILT 1ZFTv9 !
SEER—STHICELHTOET
HEBEICESERICERLTESL!



Q W5 ARG EE I T M ?

&5
Cell U
- - e sl 2
Induction of Pluripotent Stem Cells —_—
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from Mouse Embryonic and Adult — =,
Flbroblast Cultures by Defined Factors affl A
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N it of Stem Ceil Biology, Institute for Frontier Medical Sciences, Kyoto University, Kyoto 606-8507, Japan
“CREST, Japan Science and Technology Agency, Kawaguchi 332-0012, Japan
“Contact: yamanaka@irontier kyoto-u.ac.jp
DOI 10.1016/].cell 2006.07.024
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