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The pathogenesis of diarrhea-related hemolytic uremic syndrome focusing on
endothelial nitric oxide synthase
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Experiments using vascular endothelial cells revealed that endothelial
nitric oxide (eNOS), which is located downstream of the vascular endothelial growth factor (VEGF),
activates the intercellular adhesion factor VE-cadherin via PLCy and increases intercellular
permeability. Vascular permeability increases. This mechanism plays a central role in the pathology
of diarrhea-related hemolytic uremic syndrome D+HUS, for which no treatment has yet been
established, and suggests that inhibiting eNOS and VEGF may be useful for treatment.



B X C—19, F—19—1 (Jth)

1. BFEBMG 4O 5
D+HUS 128 % eNOS/NO D4Ry A 1 = A L%\ SN LIEHEIL7 < .eNOS/NO
T FARREBICR T TEENT I N E THREN 2V,

2. MIEEOHB

Be R A CREZR S 7= eNOS/NO [E5E S F-12 0 X B2 21 A U C 2 o8 Fer | 2 k0 L 1E
FCEE A MRGET 5, S HICEDORERE G LITRIERIBIEEDOIFE L2 D+HUS D4 FHE/)
IRIRILEOFHIBR = BT,

3. WrgED Hik

1) BN BRI EHEC HR D stx Z#5- L eNOS 1E M LIS L OVNO FEAEZ RNA L L J
DEA L~V CHHT %,

2) BELZMEMOMER%Z V72 scRNAseq, BB ML %2 FV 72 MS (2 X % DHHUS BBE 2B 5 K%
BIRNA, BEEDOT a7 74 U7 L eNOS B# S FDEIEEIT 9,

3) HE in vitro lZ&EY EFL2) THAS 2N L7z eNOS/NO B A+ HLIZES L T eNOS/NO &k
PSR « SRR E RS L2 OB(LE s T 5.,

4) siRNA ZD5 A TIETS) TRIBICEG T3 L E 2 o0 OB &2 IE L-5E
TN ZER L stx 2% 535 Z & TRE~DOBEORA %247 5,

5) BERIKIZTA) THREICHABL N 2o -BE S+ 2E A L~V CHERIET 5,

4. MR

1) EFIEBMENEEEMRZEEA L, MRS 2T WORD 7208 2 B ol E 08 L7,
FIRER T ITEFMEKNFICA L TARDOERNPT I 2 ER3ebiRh ol

F DT ZIVE THIZEE BN L CTHEBRAIT-> T 7=t bR S RGN HDMEC A4 L.
RKBMETITE Y & LTWE=ERE2TIT- 7=,

1 ) eNOS {EMLAR I DR

Z DFEFPLC y OFEEEAEIH- L eNOS DV Vb2 TN D Z & 2R L7212, ZOFEE L small

siCtr siPLCG1
VEGFA - 22 5 15 30 - 2 5 15 30 06 petiion sictr
PENOS ST177 [ P W e : | %4 I g SiPLCG1
eNos|——---_......_._._-| 2, [
% "“"I‘ ——T— -
PLOY s e s s s | T 5 5w

GAPDHl"— —— - — — ‘--,"J Time (min)

interface PLCGl Zf#ifl L 7= Western Blotting {2 C bMERT 5 Z L N T 7=, [AARIZ mRNA X
L TCHERTE -

3 ) —4’) eNOS NIMAENEICEIT DIFREIZ E D dio D DD fiA

FATIR O A FRIERE 2 B 52002 T 572912, eNOS 2SN EMIRIC B 1T 2B @Iz BE b 500 %
MGRET 5 Z & Uiz, 372035 DHHUS 1R AIIZmME N EIREEIC L D T AT I 280
72 N5 third space [IZIRIVH T L E W, BECKIMEICED Z L2 L RBET D, TD A
H = AL L TUIKARARATH 5200672,

2 I ZLLRT O FEBR R B eNOS M IME N O K T 5 VE-cadherin (Z/EHT 5 Z L 30
STETCWE Y DOTZOENOMIREZEDSD Z L& Lz,

VEGFA VEGFA+TG ik

39 1 1 O siCtr

FTRIT

U]
(@]
-
[
7]

Junctional VEC pY685 (MFI)

0 siNOS3
DMSO VEGFA




Z DOFER VEGF ORILIC L - T VE-Cadherin @V VERLANEE Z 0 F DK & LT PLCy —eNOS D
ﬁ&%zﬁkg < E”éléi"j—é : & Zﬁﬁﬁ Eﬁ)& fcﬁo 71.0
FICHEIREIC TN & LTCEBRICY — 7 2B 252 2R L

PBS

VEGFA
WT  YM173F/+ A7\
VEGFA - + -+
PPLCy Y783 [0 S A O |
PLCy [ i woe S8 |

PeNOS S1177 [ Wl W0 ~os

ENOS | ww s o s

2.57 k%% *

0 2.0 e Unstim.
® VEGFA

NO

o 1.57
1.0

peNOS/

0.5
0.0

W Y1173F/+ %

Nos3 S1176A/S1176A
PBS VEGFA

3 Veins
0min % "
o | — |
101 -
< 1
:4_ sekk sekok E % I
= K2
o 0.5+ > =
< 3- e Unstim. 2
< = VEGFA = =
] (5]
=27 0.0 T ==
5 LI WT  S1176A
ERE AO-B' Capillaries
%) < £
& g -
G T - T : ‘9 5
WT S1176A g 5
Q -
£ 3%
A (]
2 0.2+
-
g g
J00 o

S1176A

A BIFRER R DY & B M N B E5 28 DR 3L FEE ER T ORMERBIZE & 72 9 » 7o 03 B O I ¢

MR TE -2 DR 2B ME ~DICHP RSN DR CTh T & F 2 bz,
51 SR
1) Chen D, and Simons M. Emerging roles of PLC gammal in endothelial biology. Sci

2)

3)

Signal. 2021; 14 (694)

Sun MY, Geyer M and Komarova YA. IP3 receptor signaling and endothelial barrier
function. Cell Mol Life Sci. 2017; 74(22: 4189-207

Ninchoji T, Love DT, Smith RO, et al. eNOS—induced vascular barrier disruption in
retinopathy by c¢c—Src activation and tyrosine phosphorylation of VE-cadherin. Elife.
2010; 10

Siragusa M and Fleming I. The eNOS signalosome and its link to endothelial
dysfunction. Pflugers Arch. 2016; 468(7): 1125-1137



Sjoberg Elin Melssen Marit Richards Mark Ding Yindi Chanoca Catarina Chen Dongying 133
Nwadozi Emmanuel Pal Sagnik Love Dominic T. Ninchoji Takeshi Shibuya Masabumi Simons
Michael Dimberg Anna Claesson-Welsh Lena

Endothelial VEGFR2-PLCy signaling regulates vascular permeability and antitumor immunity 2023
through eNOS/Src

Journal of Clinical Investigation 1-19

DOl
10.1172/3C1161366

(Dominic Love)

Uppsala University




