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RORg

TF broadly express in human and mouse tissues

Rorgt: isoforme express in lymphoid tissues. Essential for the development of
tymocytes, LN, GALT, Th17 and some ILC

Have a large ligand-bind pocket (>700 A3)

RORa crystalize with the cholesterol being involve in their transcriptional activity
RORDb crystalize with stearate abd all-trans retinoic acid. And co-crystalize with FA
and retinoids

Rorg crystalize with oxysterols and vit D derivates
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- Insect cells are auxotrophic for polysaturated fatty acids, retinoids
and sterols (diet sources).
- However, some insect can grown in lipid depleted media

Chemically defined medium (CDM) to culture:
- Drosophila melanogaster S2 cells
- or Kc167 cells

Insect grow in FSC display strong RORYy transcriptional activity (Huh 2011)

Which is the ligand of RORYy nuclear hormone receptor ?
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Sterols induced RORyt activity in insect cells
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The ligand of Rorgt is a common basal metabolite
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Auxotrophic and Essential Metabolic Pathways in Insect Cells Insect Cells
fatty acid synthesis essential in CDM >90% conserved with mammals
glycerophospholipids essential in CDM >90% conserved with mammals
Purine biosynthesis essential in CDM >90% conserved with mammals
Pyrimidine biosynthesis essential in CDM >90% conserved with mammals
glycolisis essential in CDM >90% conserved with mammals
Krebs Cycle essential in CDM >90% conserved with mammals
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RORyt activity modulated by cholesterol biosyntheses enzymes

hmgcs1

Hmgrc 0.0-0.5

mvd 0.5-1.0
1.0-1.5

mvk 1.5-2.0

ggps‘] 2.0-25

cyp51 >2.5

lbr

tm7sf2

C4-dem

ebp

schd

dher7

dhcr24

soat1

Fdft1 Ro488071 CYP51A1 LBR/DHCR14 SC4MOL

Fdftd

sterol regulatory
element-binding
protein signaling
pathway
! { mevalonate |
. etV
evalonate-
i
isSopentenyl= Tai dimethylallyl=,
PP
&< ) Fops
evalonate-
Qij _geranyl-PP ) -
 famesyl-PP
\ qualene (- -
cholesterol ESD—Cepoxice @
d,
steroid
hormone
biosynthelic
pathway
NSDH L H SD17B7

e P

Squalene

Lanosterol FF-MAS T-MAS 4ACDB

4uM-Z-one
U937ROR

4aM-Z-ol Cholesterol



RORyt activity related to cholesterol
biosyntheses pathway
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Endogenous Rorg ligand is dowstream of lanosterol and upstream of 4aM-Z.one
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Rorgt ligand is the product of either CYP51 or a downstream enzyme
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Scaffold prot
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Characterization of Lipids bound to Rorg
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Sterol lipids are potential RORg Ligands
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Sterol lipids are RORg Ligands

i Binding affinities and tissue concentrations of CBls

Compound Affinity (nM) Tissue cc (uM)*
Lanosterol ND 1
FF-MAS ND 0.1
T-MAS ND 2
4ACD8 143 0.1
4A0OHD7 NT 0.05
4a-M-Z-ol >1000 NT
3KZ 50 NT
Zymosterol 50 0.65
7DHC NT 2.5
Cholesterol 300 6500
250H 50 0.05
D
s CD Thermal Denaturation

Denatured Fraction

s A\ 00-RORYLBD

| | —1250H
—AACD7
0.8

06 |

10 20 30 40

50 60 70 80

Temperature

C

Fraction Bound

0.8

0.6

0.4

0.2

C 1401
120- 4ACD8

RLU % Rescue

FITC-NCOAZ peptide

- m— A 00-ROR/LBD
s 5 5OH
| m— 4 ACD7

100 1000 10°
Protein Concentration/nM

10°

100 250H

80 4

60 -

40 -

20 ]

0 1 10720
uM




Rorg LBD
Coactivator peptide
Helix 12



Deficiencies in the cholesterol biosynthetic pathways affect lymph node development
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Deficiencies in the cholesterol biosenthetic patways affect Th17 cell differentiation

Sc4mol” mice x CD4cre & Rorgt-cre
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CHOLESTEROL BIOSYNTHESIS

Squalene
|

¥
v

Lanosterol

P N

i
i
HO HO™ 7~ HO 7 T COH HO7Lq L HO 7

Cholesterol

FF-MAS Lano-32-al 4ACD8 Lanosterol C4 Oxydes

| ACTIVATING LIGANDS '

w.\RO g




Analysis of gene—environment interactions in postnatal
=@ development of the mammalian intestine
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Role of TLR and IL-1R signaling in the postnatal gene expression
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lllumina Mouse WG-6 v2.0 Expression beadchips for whole-genome expression prolife
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Differential roles of TIR signaling in colon and Sl
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The majority of genes undergo transcriptional stabilization after weaning
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Correlation between the genes induced or repressed by the development and the TIR
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Developmental and the TIR genes are modified by the microbiota during intestinal ontogeny
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TF act as a master regulators of postnatal intestinal development programs
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Expression (hybridization units)
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Regulation of metabolism and host response
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TIR signaling coordinate metabolomics pathways
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TIR signaling coordinate metabolomics pathways

D Developmentally- and TLR/IL-1R-induced
Bl small intestine £ colon

Developmentally- and TLR/L-1R-repressed (11X fepression)

Bl small intestine colon

Interforon Signaling

LXA/RXA Activation

Astigen Presentation Pathmy

Protein Ubiquitination Pathway

Hepatic Fitecais / Stellate Cell Activaticn
Hepatio Cholestasis

Motab of Xenobiotios by Cytochrome P4
tarch and Sucrose Metabolisay

Fatty Acid Netaboliam
Glutathione Metabol
Butanaste Metabolism
Glycolysis'Gluconsogenesia

Synih and Degraciation of Ketone Bodies
Fatty Acia Elongation in Mitochondria
Pyruvate Metabolism

Valine, Levome and lsoleucine Degradation
Calcium Sigraling

NAPF2-madinied Oxidative Stress Response
LPSAL-Y Medisted Inhibition of RXR Function

pos and Nicoth Matabal

Galactase Netaboliam

P53 Signaling

Bile Acid Bioaynihesis

Linclesc Acid M
Arachidonic Acikd Metaboli

Teyplophan Metaboliam

FXRRXR Activation

Xancbiotic Matanoiiam Signaling

Retinel Metaboliam

Pentose and Glucoronate Interconversions

0 5 10
-log p value



>

Expression (hybridization units)
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TIR signaling coordinate metabolomics pathways
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Regulation of metabolism and host response
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Weaning:

* Pyruvate metabolism

» Glucolys/gluconeogenesis

« Disaccharide utilization

- WYGalactose (Galt, Pfkl and Gaa)

« WStarch/Sucrose (SIc37a4)

*  AFructose/mannose utilisation (Hk2 Nudt5,
Gmds, Mpi, Sord, Glut5/Scl2a5)

*  ASodium/Glucose cotransport (SGLT3a/-b,
Slcbada, Slcba4db)

Postnatal:
* Glucosylation states of mucus:
« ANFut2, B3galtd (qNin colonized adult
mice and dep in TIR)
- WSt3gal (ASt6gal in adult)
« Aa/peptide & organic transporters:

Colon & dep on TIR:
- UDP glucuronoosyltranferase (Ugt)
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Weaning:

* Pyruvate metabolism

» Glucolys/gluconeogenesis

« Disaccharide utilization

- WYGalactose (Galt, Pfkl and Gaa)

« WStarch/Sucrose (SIc37a4)

*  AFructose/mannose utilisation (Hk2 Nudt5,
Gmds, Mpi, Sord, Glut5/Scl2a5)

*  ASodium/Glucose cotransport (SGLT3a/-b,
Slcbada, Slcba4db)

Postnatal:
* Glucosylation states of mucus:
« ANFut2, B3galtd (qNin colonized adult
mice and dep in TIR)
- WSt3gal (ASt6gal in adult)
« Aa/peptide & organic transporters:

Colon & dep on TIR:
- UDP glucuronoosyltranferase (Ugt)



Host defense regulation TIR independant
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Phenotype effect of TIR in postnatal developmental
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Phenotype effect of TIR in postnatal developmental
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