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Figure S1.
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Figure S1, Overexpression of COX-2 in mature adipodes leads to a marginally lower body

weight gain in response to high fat feeding-c present results from experimentd).Adipose

tissuePtgsl mMRNA expression in micafter 18 weeks on the HF[b) Body weight andc) body

fat mass of mice on fed the chow diet at 10 wexlege after 2 weeks at 30°C before

commencement of the HFD feedirfd) Apparent digestibility of fat in feed after 2 weetf HFD
in single housed mice (n =.7)



Figure S2.
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Figure S2. Overexpression of COX-2 in mature adipodes does not induce expression bfcpl
but still reduces IWAT mass and alters adipocyte ge.a-d and f-i presenesults from
experiment 1 after 18 weeks on HRB) Ucpl mRNA in eWAT and BAT (interscapular brown
adipose tissue) in HFD mice at thermoneutrality Cidea, Ppargla, Dio2, Cebpb andPrdml16
MRNA in iIWAT and €) in eWAT. (d) Ppargla, Dio2, Cebpb andPrdm16 mRNA in BAT. (e)
IWAT and eWAT mass after three weeks on HFD (expent 2) (n=10).f) Mass of BAT after 18
weeks on HFD (experiment.1y) Relative mass of BAT compared to eWATh) Representative
H&E sections of BAT (i) Gyk mRNA in iWAT and BAT.(j) Ucpl mRNA in iWAT and BAT
(experiment 3) after one week of cold exposure fiDHnice (n=7) (k) Western Blot of iIWAT
after one week of cold exposure (experiment 3YOdygen consumption rate (\d0in ml/h/kg at
30°C and 15°C in single caged (experiment 4) dftereeks on the HFD (n = §n) Average VQ
at 30°C and 15°C from |. Students t-test, ns repressnonsignificant. Mean + SEM.



Figure S3.
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Figure S3. Eicosanoids produced by COX-2 in iWAT att eWAT are selectively increased in TG miceConcentration of indicated
eicosanoids in IWAT and eWAT after 18 weeks of HRDnice (experiment 1). Mann-Whitney U test forferfences between groups with

adjustment for false-discovery rate. * represert3.65.
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Figure S4. Overexpression of COX-2 in mature adipates modestly affects insulin-stimulated
glucose disposal. (ajomeostatic model assessment-insulin resistancé/AHR) at time of GTT
at week 15 on HFD(b) Expression o66pc andPckl mRNA in liver. All data from experiment 1.
Students t-test, ns represents nonsignificant. Me8BM.
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Figure S5. Hepatic fat content and hepatocellular @#llooning were decreased by COX-2
overexpression in mature adipocytes. (d)iver massn gram.(b) Total triglyceride in mg/g liver.
(c) Other liver lipids in mg/g liver LPC: Lysophosphdticholine, SM: Sphingomyelin, PC:
Phosphatidylcholine, PS: Phosphatidylserine, PlosBhatidylinositol, CL: Cardiolipin, PE:
Phosphatidylethanolamine, DAG: Diacylglycerol, CHQOTCholesterol, FFA: Free fatty aci¢d)
Acadm, Acoxl and Cptla mRNA in liver. (e) Ccl2 and Tnfa mRNA in liver. All data from
experiment 1. Students t-test. Mean + SEM.



Figure S6
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Figure S6.Gating strategy for immune cells in iWAT and eWAT.(a) Representativgating
strategy for eosinophils and macrophages,(bBhéor ILC2 cells. Lineage cocktail 1 (Linl): ER1,
CD19, lineage cocktail 2 (Lin2): CD4, Ce8CD11b, CD49b, F4/80, NK1.1.
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Figure S7. Increased number of eosinophils in eWA@&Nd increased expression of type 2
immune markers in iWAT in TG mice. (a) CD45' cells per gramand(b) per fat depot of iWAT
and eWAT .(c) Macrophages per gramnd(d) per depot of IWAT and eWATe) ILC2 cells per
gram, andf) per fat depot(g) Abundance of eosinophils in per cent in SVF of iWand eWAT.
(h) Correlation betweeH4 andSglecf and(i) 1133 andPtgs2 mRNA expression in iWAT. All data
from experiment 1 after 18 weeks of HFD. Studettést, ns represents nonsignificant. Mean +
SEM.



SUPPLEMENTAL PROCEDURES

Apparent digestibility of fat. Total lipid was extracted from feces and quantifiadsamples
collected from a total of 5 days following 2 wealsadaptation to HFD in a separate group of
single-housed mice. Total feces was collected aozeh at -20°C until analysis. Samples were
weighed and 7 ml n-heptane was added to 0.7 g oésfefollowed by homogenization,
centrifugation, evaporation and registration oeffatty acids. HCl and n-heptan was added to the
remaining solid phase and the samples were heat@@d°& for 2 hours. After cooling, samples
were spun down and the organic phase was trandfesra new tube. Hydromatrix and sample
slurry was added to a liquid-liquid extraction aolu After 5 min of incubation lipids were eluted
using petroleum ether in a Blchi syncore evapanatioit. Samples were subsequently heated to
103°C for 30 min and dried in a desiccator befoeadp weighing remaining fat. Total fat was
calculated by adding free fatty acids and remaif@@fter desiccation.



Table S1. Lipid mediator standards used for quantication of lipid mediators.

Abbreviation Full name/Synonym Systematic name

6-keto-PGFla-d4 6-keto-PGF&-d4 6-0x0-%,11a,15S-trihydroxy-prost-13E-en-1-oic-3,3,4,4-d4 acid

RVE1-d4 Resolvin E1-d4 5S,12R,18R-trihydroxy-6Z,8E,10E,14Z,16E-eicosapaméc-6,7,14,15-d4 acid

TXB2-d4 Thromboxane B2-d4 90,11,15S-trihydroxy-thromba-52Z,13E-dien-1-oic-3,3:44 acid

iPF2a-d11 5-iPF2-VI-d11 (2)5,9,110-trihydroxy-(83)-prosta-6E,14Z-dien-1-0ic-16,16,17,17,18,18,12020,20-d11 acid
PGF2a-d4 Prostaglandin F2a-d4 9a,110,15S-trihydroxy-(8)-prosta-52,13E-dien-1-oic-3,3,4,4-d4 acid

PGE-2-d4 Prostaglandin E2-d4 9-0x0-11%,15S-dihydroxy-prosta-5Z,13E-dien-1-oic-3,3,4,4eaiAd

PGD2-d4 Prostaglandin D2-d4 9a,15S-dihydroxy-11-oxo-prosta-5Z,13E-dien-1-oic-3,3;d4 acid

13,14-diOH-15-keto-
PGE2-d4

13,14-dihydro-15-keto
Prostaglandin E2-d4

9,15-dioxo-1h-hydroxy-prost-5Z-en-1-oic-3,3,4,4-d4 acid

13,14-diOH-15-keto-
PGF2a-d4

13,14-dihydro-15-keto
Prostaglandin F2a-d4

90,1 1a-dihydroxy-15-oxo-prost-5Z-en-1-oic-3,3,4,4-acid

13,14-diOH-15-keto-
PGD2-d4

13,14-dihydro-15-keto
Prostaglandin D2-d4

9a-hydroxy-11,15-dioxo-prost-5Z-en-1-oic-3,3,4 4atid

LTC4-d5 Leukotriene C4-d5 5S-hydroxy-6R-(S-glutathionyl);9E,117,14Z-d5-eicosatetraenoic acid

LTE4-d5 Leukotriene E4-d5 5S-hydroxy-6R-(S-cysteinyl)-7EBEZ,14Z-eicosatetraenoic-19,19,20,20,20-d5 acid
PGB2-d4 Prostaglandin B2-d4 9-0x0-15S-hydroxy-prosta-528@3E-trien-1-oic-3,3,4,4-d4 acid

LTB4-d4 Leukotriene B4-d4 5S,12R-dihydroxy-6Z,8E,10E,14Zesatetraenoic-6,7,14,15-d4 acid

12,13-di-HOME-d4

(+)12(13)-DIHOME-d4

(¥)12,13-dihydroxy-9Z-octade@c+9,10,12,13-d4 acid

9,10-di-HOME-d4

9,10-diHOME-(d4)

9,10-dihydroxy-12Z-octadecenoita@4)

15-deoxi-12,14-PGJ2-
d4

15-deoxyAl2,14-PGJ2-d4

11-oxo-prosta-57,9,12E,14E-tetraeic13,3,4,4-d4 acid

20-HETE-d6 20-hydroxy Arachidonic Acid-d6 20-hydroxy-52,8Z,114Z-eicosatetraenoic-16,16,17,17,18,18-d6 acid
13-HODE-d4 13(S)-HODE-d4 13S-hydroxy-9Z,11E-octadecadienoi®9,2,13-d4 acid

15-HETE-d8 15(S)-HETE-d8 15(S)-hydroxy-57,87,117,13E-eicosaehoic-5,6,8,9,11,12,14,15-d8 acid
9-HODE-d4 9(S)-HODE-d4 9S-hydroxy-10E,12Z-octadecadienoi®9,2,13-d4 acid

12-HETE-d8 12(S)-HETE-d8 12S-hydroxy-52,82,10E,14Z-eicosatatmc-5,6,8,9,11,12,14,15-d8 acid
5-HETE-d8 5(S)-HETE-d8 5S-hydroxy-6E,87,117,14Z-eicosatetoae®,6,8,9,11,12,14,15-d8 acid
14,15-EET-d11 (+)11(12)-EET-d11 (+)11(12)-epoxy-5Z,8Z,14Z-eicagaoic-16,16,17,17,18,18,19,19,20,20,20 acid
5-0x0-ETE-d7 5-OxoETE-d7 5-0x0-6E,87,117,14Z-eicosatetraeno&;%H11,12,14,15-d7 acid
11,12-EET-d11 (+)11(12)-EET-d11 (+)11(12)-epoxy-5Z,8Z,14Z-eicasoic-16,16,17,17,18,18,19,19,20,20,20 acid
8,9-EET-d11 (+)8(9)-EET-d11 (2)8(9)-epoxy-52,82,14Z-eicosatmvén16,16,17,17,18,18,19,19,20,20,20 acid




Table S1 continued

5,6-EET-d11 (+)5(6)-EET-d11 (+)5(6)-epoxy-8Z,11Z,14Z-eicosatiéc-16,16,17,17,18,18,19,19,20,20,20-d11 acid
EPA-d5 Eicosapentaenoic Acid-d5 52,82,117,14Z,17Z-eicoatgnoic-19,19,20,20,20-d5 acid

DHA-d5 Docosahexaenoic Acid-d5 47,772,10Z,137,16Z,19Z-dabesaenoic-21,21,22,22,22-d5 acid

AA-d8 Arachidonic Acid-d8

57,87,117,14Z-eicosatetraendj6;8,9,11,12,14,15-d8 acid




Table S2. Lipid mediators measured in the study.

Abbreviation | Full name/Synonym Systematic name

PGR, Prostaglandin Fd 9S,11R,15S-trihydroxy-13E-prostaenoic acid

6-keto-PGIr, 6-keto-Prostaglandin feil 6-0x0-9S,11R,15S-trihydroxy-13E-prostenoic acid
6,15dkdh-PGE, 6,15-diketo-13,14-dihydro-PGFla 6,15-diox0-9S,11R-dihydroxyprostanoic acid

PGR, Prostaglandin 2 9S,11R,15S-trihydroxy-5Z,13E-prostadienoic acid
5-is0-PGhk,-VI Isoprostane R&l 5,9S,11R-trihydroxy-6E,14Z-prostadienoic acid-cy8$,12R]
PGE Prostaglandin E2 9-0x0-11R,15S-dihydroxy-5Z7,13E-prostadienoic acid

PGD, Prostaglandin D2 9S,15S-dihydroxy-11-o0x0-5Z,13E-prostadienoic acid

TXB, Thromboxane B2 9S,11,15S-trihydroxy-thromboxa-57,13E-dien-1-oiiac
12-HHT 12S-HHTrE 12S-hydroxy-5Z,8E,10E-heptadeeatic acid

11-HETE 11-HETE 11-hydroxy-57,87,11E,14Z-eicosatetraenoic acid

12-HETE 12-HETE 12-hydroxy-57,87,10E,14Z-eicosatetraenoic acid

13-HODE 13S-HODE 13S-hydroxy-9Z,11E-octadecadiencid

LTC, Leukotriene C4 5S-hydroxy,6R-(S-glutathionyl), 7E,917,147-eicosatetraenoic acid
LTE,4 Leukotriene E4 5S-hydroxy,6R-(S-cysteinyl), 7E, 9, 1 4Z-eicosatetraenoic acid
5,15-diHETE 5,15-diHETE (5Z,9E,117,13E)-8,15-dihgryicosa-5,9,11,13-tetraenoic acid
12,13di-HOME 12,13-DiIHOME 12,13-dihydroxy-9Z-octagaoic acid

tetranor-12-HETE| Tetranor-12R-HETE 8R-hydroxy-4Z BE-hexadecatrienoic acid

9,10di-HOME Leukotoxin diol 9,10-dihydroxy-12Z-odtacenoic acid

14,15-DHET 14,15-DIHETE (+/-)-14,15-dihydroxy-57,84 7 ,177-eicosatetraenoic acid
11,12-DHET 11,12-DIHETE (+/-)-11,12-dihydroxy-5Z,847,17Z-eicosatetraenoic acid
18-HEPE (+/-)-18-HEPE (+/-)-18-hydroxy-57,82,11Z7 46 E-eicosapentaenoic acid
12-HEPE (+/-)-12-HEPE (+/-)-12-hydroxy-57,82,10EZ1#7Z-eicosapentaenoic acid
18-HETE 18-HETE 18-hydroxy-57,87,117,14Z-eicosatetraenoic acid

5-HEPE (+/-)-5-HEPE (+/-)-5-hydroxy-6E,82,117,14ZZeicosapentaenoic acid
14-HDoHE (+/-)-14-HDoHE (+/-)-14-hydroxy-42,7Z,1Q2E,16Z,19Z-docosahexaenoic acid
15-HETE 15-HETE 15-hydroxy-57,87,11Z,13E-eicosatetraenoic acid

17-HDoHE (+/-)-17-HDoHE (+/-)-17-hydroxy-42,7Z,1013Z,15E,19Z-docosahexaenoic acid
9-HODE 9-hydroxy-trans-10,cis-12-octadecadienoid at 9-hydroxy-10E,12Z-octadecadienoic acid

9HpODE 9S-HpODE 9S-hydroperoxy-10E,12Z-octadecadeeacid

120x0-ETE 12-ox0-ETE 12-0x0-57,8Z,10E,14Z-eicosatoic acid

150x0-ETE 15-Ox0-ETE 15-0x0-57,82,117,13E-eicosatoic acid

7-HDoHE (+/-)-17-HDoHE (+/-)-17-hydroxy-42,72,1023Z,15E,19Z-docosahexaenoic acid
8-HETE 8-HETE 8-hydroxy-5Z,9E,11Z,14Z-eicosatetraenoic acid




Table S2 continued

9-HETE 9-HETE 9-hydroxy-5Z,7E,11Z,14Z-eicosatetraenoic acid

4-HDoHE (+/-)-14-HDoHE (+/-)-14-hydroxy-42,7Z,102,16Z,19Z-docosahexaenoic acid
5-HETE 5-HETE 5-hydroxy-6E,87,117,14Z-eicosatetraenoic acid
12(13)-EpOME Vernolic acid (+/-)-12(13)-epoxy-9Ztadecenoic acid

50x0-ETE 5-Ox0-ETE 5-0x0-6E,87,117,14Z-eicosataime acid

11,12-EET (+/-)11,12-EpETrE

11,12-epoxy-57,8Z,14@eeatrienoic acid




Table S3. Lipid mediators below the detection limit

Abbreviation Synonym Systematic name

20cooh-LTB4 20-carboxy LTB 5S,12R-dihydroxy-6Z,8E,10E,14Z-eicosatetraene-tja acid

RVE1 Resolvin E1 5S,12R,18R-trihydroxy-6Z,8E,10Z 146E-eicosapentaenoic acid
20-0h-LTB4 20-Hydroxy-leukotriene B4 (5S,6Z,8E,10PR,147)-5,12,20-trihydroxyicosa-6,8,10,14-tetraerawid
TXB3 Thromboxane B3 9S,11,15S-trihydroxy-thromb®#4 3E,17Z-trien-1-oic acid

PGF3x Prostaglandin F3 9S,11R,15S-trihydroxy-5Z,13E,17Z-prostatrienoiaac

PGF3 Prostaglandin A2 9R,11R,15S-trihydroxy-5Z,13E-prostadienoic acid

LXA5 Lipoxin A5 5S,6R,15S-trihydroxy-7E,9E,117,13HZ-eicosapentaenoic acid
PGE3 Prostaglandin E3 9-0x0-11R,15S-dihydroxy-5E,13Z-prostatrienoic acid

PGD3 Prostaglandin D3 9S,15S-dihydroxy-11-ox0-5E,13Z-prostatrienoic acid

LTD4 Leukotriene D4 5S-hydroxy-6R-(S-cysteinylglygl)-7E,9E,11E,14Z-eicosatetraenoic acid
RvD2 Resolvin D2 7S,16R,17R-trihydroxy-4Z,8E,10&]1PAE,19Z-docosahexaenoic acid
14,15-L.TC4 14,15-Leukotriene C4 15S-hydroxy,14Rg(®athionyl)-5Z,8Z,10E,12E-eicosatetraenoic acid
LXA4 Lipoxin A4 5S,6R,15S-trihydroxy-7E,9E,11Z,13&ecosatetraenoic acid

RvD1 Resolvin D1 7S,8R,17S-trihydroxy-4Z,9E,11E,1%E,19Z-docosahexaenoic acid
PGA2 Prostaglandin A2 9-0x0-15S-hydroxy-5Z,10Z, 8Bstatrienoic acid

8,15-DIHETE 8,15-DIHETE (5Z,9E,117,13E)-8,15-dihgdyicosa-5,9,11,13-tetraenoic acid

NPD1 Neuroprotectin D1 10R,17S-dihydroxy-4Z,7Z,113,15Z7,19Z-docosahexaenoic acid
LTB4 Leukotriene B4 5S,12R-dihydroxy-6Z,8E,10E, 1difesatetraenoic acid

11,12-DHET (¥)11,12-DIHETrE (£)11,12-dihydroxy-5Z,8Z,14Z-eicosatrienoic acid

9-HEPE (+/-)-9-HEPE (+/-)-9-hydroxy-57,7E,117,147,17Z-eicosapentaerasid

11-HEPE (+/-)-11-HEPE (+/-)-11-hydroxy-57,87,12EZ1477-eicosapentaenoic acid

20-HETE 20-hydroxy Arachidonic Acid 20-hydroxy-52Z,817,147-eicosatetraenoic acid

13-OxoODE 13-OxoODE 13-0x0-9,11-octadecadienoid aci

10-HDoHE (+/-)-10-HDoHE (+/-)-10-hydroxy-47,77,1187,162,19Z-docosahexaenoic acid
17-keto-DPA 17-oxo-DPA 77,107,137,15E,197-17-keto-docosapentaenoic acid




Table S4. Primers used in the study.

Gene Forward primer, 5'- Reverse primer, 5'-

Acadm AGTATGCCCTGGATAGGAAGACAT | CTTGGTGCTCCACTAGCAGCT
Acox1 GGGTCATGGAACTCATCTTCGA GAATGAACTCTTGGGTCTTGGG
Adipoqg GATGGCAGAGATGGCACTCC CTTGCCAGTGCTGCCGTCAT
Argl GTCATTTGGGTGGATGCTCAC TCCTGGTACATCTGGGAACTTTC
Ccl2 GTGTTGGCTCAGCCAGATGC GCTTGGTGACAAAAACTACAGC
Cebpa CAAGAACAGCAACGAGTACCG GTCACTGGTCAACTCCAGCAC
Cebpb GGGTTTCGGGACTTGATGC ACATCAACAACCCCGCAGG
CIDEA GACAGAAATGGACACCGGG GATTCCTTAACACGGCC

Cptla TACTGCTGTATCGTCGCACG GACGAATAGGTTTGAGTTCCTCAC
Dio2 CAGTGTGGTGCACGTCTCCAATC TGAACCAAAGTTGACCACCAG
Fabp4 TGGAAGCTTGTCTCCAGTGA AATCCCCATTTACGCTGATG
Fizzl CCATAGAGATTATCGTGGAG TGGTCCTGTCAACGAGTAAG
G6pc ACCGGACCAGGAAGTCCC GCAATGCCTGACAAGACTCC
Gyk CAAATGCAAGCAGGACGATG GGCCCCAGCTTTCATTAGG

1113 CAGCCTCCCCGATACCAAAAT GCGAAACAGTTGCTTTGTGTAG
1133 CCTGCCTCCCTGAGTACATACA CTTCTTCCCATCCACACCGT

114 GGTCTCAACCCCCAGCTAGT GCCGATGATCTCTCTCAAGTGAT
115 TCAGGGGCTAGACATACTGAAG CCAAGGAACTCTTGCAGGTAAT
KIf5 GCTGGTCCAGACAAGATGTG GGAAGACGTTCATGTTGATGC
Nos2 CTACGCCTTCAACACCAAGG CAAACAAGCATACCTGAAGG
Pckl GTGCCTGTGGGAAGACTAAC CCTTAAGTTGCCTTGGGCAT
Ppargl GTGTGACAGACAAGATTTGAAAG | GCTTGATGTCAAAGGAATGCG
Pparg2 ACAGCAAATCTCTGTTTTATGC TGCTGGAGAAATCAACTGTGG
Ppargcla | CATTTGATGCACTGACAGATGGA | CCGTCAGGCATGGAGGAA
Prdmi6 CAGCACGGTGAAGCCATTC GCGTGCATCCGCTTGTG

Prefl CGAAATAGACGTTCGGGCTT TCGTACTGGCCTTTCTCCAG
Ptgsl TTACTATCCGTGCCAGAACCA CCCGTGCGAGTACAATCACA
Ptgs2 GACTGGGCCATGGAGTGG CACCTCTCCACCAATGACC
Sglecf CTGGCTACGGACGGTTATTCG GGAATTGGGGTACTGGACTTG
Sc2a4 CAGAAGGTGATTGAACAGAGC CCCTGATGTTAGCCCTGAG

Tbp ACCCTTCACCAATGACTCCTATG ATGATGACTGCAGCAAATCGC
Tnfa CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG

Ucpl

AGCCGGCTTAATGACTGGAG

TCTGTAGGCTGCCCAATGAAC




