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Abstract

Professor Won-Woo Lee’s team in the Department of Microbiology and
Immunology at SNU College of Medicine have identified the mechanism of
trained immunity induced by the uremic toxin indoxyl sulfate, suggesting a
new therapeutic target for patients with chronic kidney disease.

Trained immunity is the long-term functional reprogramming of innate immune
cells, which results in altered responses toward a secondary challenge. Despite
indoxyl sulfate (IS) being a potent stimulus associated with chronic kidney disease
(CKD)-related inflammation, its impact on trained immunity has not been explored.
Here, we demonstrate that IS induces trained immunity in monocytes via epigenetic
and metabolic reprogramming, resulting in augmented cytokine production.
Mechanistically, the aryl hydrocarbon receptor (AhR) contributes to IS-trained
immunity by enhancing the expression of arachidonic acid (AA) metabolism-related
genes such as Arachidonate 5-Lipoxygenase (ALOX5) and ALOX5 Activating
Protein (ALOX5AP). Inhibition of AhR during IS training suppresses the induction of
IS-trained immunity. Monocytes from end-stage renal disease (ESRD) patients have
increased ALOX5 expression and after 6-day training, they exhibit enhanced
TNF-« and IL-6 production to LPS. Furthermore, healthy control-derived
monocytes trained with uremic sera from ESRD patients exhibit increased
production of TNF-« and IL-6. Consistently, IS-trained mice and their splenic
myeloid cells had increased production of TNF-« after in vivo and ex vivo LPS
stimulation compared to that of control mice. These results provide insight into the
role of IS in the induction of trained immunity, which is critical during
inflammatory immune responses in CKD patients.

Journal
Link

DOI: https.//doi.org/10.7554/eLife. 87316



https://doi.org/10.7554/eLife.87316

O A2 w48 AZHCKD) 83 71 553 S7sta o A AAZCE 859 BH(8~16%
ol TR . 53] L7] Aoz AP o4 o= <23 AEH| gl &
T ASHA B /AT A AF5Ho|H T ARE BAY F8 A 9

A7) Aol #F 71A AFE A A¢Ho|th
0 AF 7|5ANE 25F E42 d9 Y E3se g3 22 &4 9 dAYr)s oAs f
= B A, denks Fol 3 Add d 3] duAde Hols

[0 ®983 7]<j(immunological memory)2 A-3HYAY] F83 5 F IUE F2 THES) BA
ZoA FAEAhT AL AT HZ AFJEE AEANE dA 713 ol 3y AFe] MRS
o, Alzte]l A¢ Folx I AZFo) Uitk EAE V)Y E s o] SATE BRI olF &
d ™ Y(trained immunity)e]2t A 23+ o}

HA 2 AZHYGA T} EASHA] S HE, FHF5E

A
b 7124 Wolr|do AZEn, AeuAE A5T HF
(e}

S

2 "
Mol

W
-

HE d EoME 1 7l%Fe] ¥
H BEHY e AR AFHA.
0 FEAY 9 FHor FEHe AHeHA Axe] Wy rYde 2 FTEHEYL A5 Fo
ofsf LAY wWolo] AEAL 0T A
L

o olojd &3o] 4B 712 FHeAol AN olHF WA P 4% Bo] Hlg,
AZF TG THANAA Zksh7] W] AT FEwa gt

O 2 782 27] AZHAA AU S3 == A54d 4] A 7o 838 Y
3t o]+ aryl hydrocarbon receptor (AhR) 9]&& Q1 o}e}7]E4Harchidonic acid) 7
Z34 Wil 2L dFEE 2 71H 2 X8 gALEY Ve S AASATH

E A=A ke =&t FAVIE AR F LPSE AF3t 5 Aol E7RI

o] EAo] FAEUY. AAZ UA W3 A5

ChIP-sequencing ©. HY S =t T8 71720, A e] 2 S {xe3 gz
1S 81t A . ©]F RNA-sequencing 415 53l ofel7| =4 HZ2o] &A= ALOX59}
ALOX5APo] AW =i, o]= aryl hydrocarbon receptor (AhR)oll ¢]&29)S vt th.

0 Z7] AAHESRD) AL a9} thA M oA =& ALOX5 w3 o] #2Ear, LPS A=

ull
Fot
o




O ol 7€ FFATAHZAEA 7710 LAY, 4973 AdA, 224 7129
T4 ALADY Aoz FP=Gom FATgEA ‘elife’ o AAS A

O |72
Uremic toxin indoxyl sulfate induces trained immunity via the AhR- dependent arachidonic acid
pathway in end-stage renal disease (ESRD)
Hee Young Kim, Yeon Jun Kang, Dong Hyun Kim, Jiyeon Jang, Su Jeong Lee, Gwanghun Kim,
Hee Byung Koh, Ye Eun Ko, Hyun Mu Shin, Hajeong Lee, Tae- Hyun Yoo, Won- Woo Lee.
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