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Figure S1 — Effect of aging on chemokine ratio between serum and organs

Ratio of organ and serum levels of MCP-1/CCL-2, eotaxin/CCL-11 and NAP-3/CXCL-1 were calculated for brain, spleen, lung,
liver and colon from young and old C57BL/6 mice. Results are given as individual values and presented in a box and whisker plot.
Number of biological replicates: n = 8. * p < 0.05, ** p < 0.01, *** p <0.001, **** p <0.0001, ns = not significant.
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Figure S2 — Aging changes immune cell populations within organs

A) Marker proteins of different immune cell populations were analyzed and clustered based on proteome data for brain, spleen and
lung samples of young (4 months) and old mice (18 months). Original data was gathered by Yu et al. (2020).! All values are given
as means of scaled abundance. Values equal to zero mean that proteins were not detected. Markers were clustered as follows: HC
— hematopoietic cells, MC — myeloid cells, M¢ — macrophages, MDM — monocyte-derived macrophages, TRM — tissue-resident
macrophages, M1 — classically-activated (M 1) macrophages, M2 — alternatively-activated (M2) macrophages, NG — neutrophilic
granulocytes and EG — eosinophilic granulocytes. B) Activity of myeloperoxidase (MPO) was assessed in brain, spleen, lung, liver,
and colon of young and old mice. Results (units) are given as individual values and presented in a box and whisker plot. Number
of biological replicates: n = 5 (except for spleen (young): n=4). * p < 0.05, ** p <0.01, ns = not significant.
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Figure S3 — Aging effects pro- or anti-inflammatory cytokine release depending on the type of organ
A) Levels of pro-inflammatory (upper row) and anti-inflammatory cytokines (lower row) are presented as means (ng/g of organ)
and age-related trend between young (Y) and old (O) is indicated. B) Ratio of IL-1f and IL-1ra was calculated for each organ, and
the change from mean of young (Y) to mean of old (O) is shown. Number of biological replicates: n = 8. C) Level of
malondialdehyde as marker for lipid peroxidation. Number of biological replicates: n = 5. * p < 0.05, ns = not significant.
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brain (Y) brain (O) spleen (Y) spleen (O) lung (Y) lung (O)
PGD, 44 £ 03 55 = 03 7514 = 421 5803 + 395 171+ 21 257 + 30
é PGE, 68 + 02 104 =+ 06 6741 + 460 5288 + 442 2952 + 587 1893 + 380
(&) PGFyq 246 = 12 303 = 17 1342 + 77 1951 + 120 2178 + 280 1889 + 249
TXB, 169 = 12 181 = 13 6494 + 897 6307 + 593 1423 + 245 1531 + 245
LTB, 66 + 05 89 = 07 60 % 1.2 79 £ 11 92 + 07 127 % 13
s t-LTB, 51 = 07 70 = 07 194 + 05 330 =+ 37 132+ 11 231 = 29
u—l., 5-HEPE 17 = 03 21 + 03 25 = 03 13 = 02 69 + 04 57 + 09
5-HETE 171 = 94 1346 + 127 408 + 32 350 * 45 3608 + 479 3166 + 697
LXA, 026 + 003 039 =+ 004 515 = 132 169 + 023 nd. nd.
AT-LXA, 154 = 012 224 + 021 510 =+ 1.04 396 + 086 282 + 057 333 + 116
LXB, 038 =+ 004 056 + 005 nd. nd. nd. nd.
MaR1 043 = 007 060 =+ 008 119 = 0.09 273 037 093 + 018 133 + 024
MaR2 138 + 016 188 + 021 nd. nd. 196 + 028 239 + 032
= PD1 036 + 010 206 * 027 152 + 013 1.71 + 023 094 + 007 119 = 011
% AT-PD1 198 + 031 286 + 037 140 = 011 166 + 019 101 + 013 102 + 009
PDX 525 + 075 792 % 1.00 351 + 025 3.94 + 047 147 = 020 160 =+ 013
RvD1 086 + 0.10 137 = 021 095 + 0.10 0.69 + 007 124 + 028 077 = 011
RvD2 022 + 003 033 + 004 nd. nd. nd. nd.
RvD4 027 + 006 149 + 022 187 + 040 025 + 010 357 % 1.03 288 + 076
RvD5 399 + 057 547 + 065 221 + 0.09 2.31 + 024 059 + 009 089 + 008
14-HDHA 748 % 11.8 1098 + 14.9 8470 + 413 14484 + 1065 2331 % 16.6 3542 + 423
» 17-HDHA 1505 + 276 2152 + 336 86.1 + 55 1048 + 111 1077 + 11.0 923 % 133
3 12-HEPE 18 = 04 30 + 04 4299 + 281 5600 + 346 888 + 66 1641 + 312
g 15-HEPE 12 + 03 1.9 + 04 155 % 14 1141 + 12 96 + 1.0 84 + 0.9
ﬁ 12-HETE 1267 + 70 1991 + 219 20813 + 970 25892 + 1612 13945 + 811 22256 + 5186
15-HETE 2583 + 132 3517 + 482 8825 + 715 9504 + 839 6543 + 767 5407 + 1070
4-HDHA 261 = 241 347 = 441 53 + 05 55 = 02 1074 + 153 810 =+ 181
< 7-HDHA 131 = 16 160 = 20 66 + 04 69 + 05 239 + 30 213 + 40
% 10-HDHA 235 + 32 316 = 46 nd. nd. 290 + 31 242 = 27
% 13-HDHA 492 + 80 677 + 99 523 = 42 597 + 40 787 + 92 605 + 62
E’ 11-HEPE 09 =+ 02 14 = 02 107 % 11 78 = 04 100 + 15 72 + 06
.g 18-HEPE 36 = 10 53 = 10 73 % 15 36 = 04 174 + 30 125 + 29
E 8-HETE 19 + 06 28 = 05 621 = 24 825 + 74 1470 + 182 1314 + 185
g 11-HETE 93 * 31 1205 + 197 4307 = 241 4810 + 291 3925 + 333 3625 + 384
€ 9-HODE 535 + 80 516 * 64 nd. nd. 12072 + 1540 8939 + 1319
13-HODE 953 = 77 1147 + 158 nd. nd. 15652 + 1391 12976 = 1319
< AA 128373 + 11285 124336 + 8396 13054 + 1505 14600 + 1557 130638 + 26112 181062 + 36178
% EPA 6670 + 899 4833 + 289 2021 = 819 745  + 102 12708 + 1629 17457 + 3458
o DHA 23671 + 2706 22304 + 1850 7375 + 433 9207 + 604 6639 + 2261 11877 + 4557

Figure S4 — Lipid mediator signature profiles of brain, spleen and lung

Eicosanoid, docosanoid and PUFA levels were measured in whole lysates of brain, spleen and lung by UPLC-MS/MS (see
methods). Values are given as means + S.E.M. and represent raw data for Fig. 4 (all values in ng of LM per g of organ). Number
of biological replicates: n = 10, except spleen (Y/O): n = 7; n.d. = not detectable at a detection limit of 0.5 pg LM.
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colon (Y) colon (0)
PGD, 74 ] 1.1 7.4 F 1.7 376 =z 6.7 505 = 107
é PGE; 71 + 1.7 72 + 12 2841 = 295 2186 + 30.6
Q PGFy, 187 % 1.7 148 2.5 2284 = 206 1944 = 213
TXB, 163 = 23 324 8.1 1684 =+ 214 1120 % 16.8
LTB, 3.0 E 0.7 2.0 3 0.4 48 3 0.4 3.7 E 0.4
é t-LTB, 38 + 0.8 23 + 05 73 + 15 48 E 05
i 5-HEPE 185 % 29 7.0 + 0.9 85 + 1.0 57 + 0.7
5-HETE 1246 =+ 220 83.1 + 124 1633 = 16.4 1033 % 34
LXA, nd. nd. 047 = 012 020 + 003
AT-LXA, 100 =+ 0.16 068 =+ 014 166 + 040 073 + 0086
LXB, nd. nd. 130 £ 0.16 103 + 014
MaR1 0.51 + 015 012 = 0.05 nd. n.d.
MaR2 0.75 + 0.18 0.22 + 0.06 1.61 + 0.16 1.00 + 0.07
= PD1 077 = 020 029 = 0.05 120 = 034 078 + 004
% AT-PD1 170 £ 035 084 = 0.18 079 = 0.08 056 + 004
PDX 2.16 + 0.51 0.87 + 0.17 2.05 + 0.27 1.43 + 0.24
RvD1 082 = 012 042 = 0.09 115 + 028 070 = 007
RvD2 n.d. n.d. n.d, n.d.
RvD4 1.03 + 0.20 0.34 + 0.08 0.92 + 0.20 0.59 + 0.04
RvDS 093 = 012 070 =z 015 156 =+ 016 080 = 004
14-HDHA 56.3 % 4.5 485 8.9 732 = 3.7 825 12.7
> 17-HDHA 48.1 + 4.6 35.1 + 6.0 880 6.9 7.8 oz 7.9
9. 12-HEPE 8.4 + 1.7 104 =+ 25 257 £ 46 315 ¢ 38
g 15-HEPE 37 E 0.4 22 E 0.3 120 = 14 7.8 S 0.7
ﬁ 12-HETE 85.1 + 15.1 928 + 18.3 2968 249 3930 + 431
15-HETE 1325 + 9.7 983 =+ 155 4903 =+ 333 3876 + 318
4-HDHA 428 =+ 93 197 = 31 197 = 20 124 1.2
< 7-HDHA 208 24 193 ¢ 28 125 ¢ 0.9 9.2 E 09
L.; 10-HDHA 220 1.9 171 + 3.0 147 % 13 10 = 11
"g 13-HDHA 359 £ 2.6 260 £ 4.5 613 = 55 478 = 5.0
E 11-HEPE 41 + 04 28 + 04 125 + 0.8 84 + 0.8
g 18-HEPE 8.1 + 0.8 4.4 + 0.6 191 2.4 108 = 1.0
% 8-HETE 41.1 + 6.9 324 5.0 696 6.9 513 58
g 11-HETE 674 10.6 540 7.6 3531 + 218 2783 + 223
E 9-HODE 6250 =+ 890 3602 + 4886 12405 + 3340 9906 + 858
13-HODE 956.8 + 1305 5759 = 74.8 1538.2 + 2159 9906 =+ 858
< AA 103489 + 7830 136343 + 9775 290485 + 24794 278340 + 35439
L:I- EPA 25329 + 2448 25692 + 2659 45141 + 5689 44854 + 6985
o DHA 24643 =+ 1873 27822 + 2376 42501 + 4441 42799 + 6011

Figure S5 — Lipid mediator signature profiles of liver and colon

Eicosanoid, docosanoid and PUFA levels were measured in liver and colon by UPLC-MS/MS (see methods). Values are given as
means + S.E.M. and represent raw data for Fig. 4 (all values in ng of LM per g of organ). Number of biological replicates: n = 10,
except liver (Y): n = 9; n.d. = not detectable at a detection limit of 0.5 pg LM.
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brain (Y) brain (O) spleen (Y) spleen (O) lung (Y) lung (O)

lipid mediator class | ng/g % ng/g % ng/g % ng/g % ng/g % ng/g %

prostaglandins 35.74 44.2 46.19 43.2 |1559.71 69.1 |1304.20 654 | 530.06 74.7 | 404.01 66.4
thromboxane 16.93 20.9 18.08 16.9 | 649.40 288 |630.68 31.6 | 14233 20.1 153.09 25.2
leukotrienes 11.65 14.4 15.97 15.0 25.39 1.1 40.88 2.0 22.39 3.2 35.86 5.9

lipoxins 1.80 2.2 2.63 25 10.25 0.5 5.66 0.3 2.82 0.4 3.33 0.5
maresins 1.81 2.2 2.48 23 1.19 0.1 2.73 0.1 2.88 0.4 3.72 0.6
protectins 7.59 9.4 12.83 12.0 6.43 0.3 7.32 0.4 3.42 0.5 3.80 0.6

D-series resolvins 5.35 6.6 8.65 8.1 5.03 0.2 3.25 0.2 5.40 0.8 4.55 0.7

SPMs 16.55 20.5 26.59 24.9 22.91 1.0 18.96 1.0 14.52 2.0 15.40 25

colon (Y) colon (O)

lipid mediator class | ng/g % ng/g % ng/g % ng/g %

prostaglandins 27.88 46.0 29.42 41.7 | 550.20 74.1 (46344 784
thromboxane 16.30 26.9 32.43 459 | 16839 227 (11204 19.0
leukotrienes 6.82 11.2 4.29 6.1 12.10 1.6 8.49 1.4

lipoxins 1.00 1.6 0.68 1.0 2.13 0.3 0.93 0.2
maresins 1.26 21 0.34 0.5 1.61 0.2 1.00 0.2
protectins 4.63 7.6 2.01 2.8 4.04 0.5 2.76 0.5

D-series resolvins 2.79 4.6 1.46 2.1 3.63 0.5 2.09 0.4

SPMs 9.67 15.9 4.48 6.3 11.41 1.5 6.79 1.1

Figure S6 — Levels of bioactive lipid mediators in organs of young and old mice

Levels of prostaglandins, thromboxane, leukotrienes, and SPM (lipoxins, maresins, protectins, D-series resolvins) in brain, spleen,
lung, liver and colon were measured by UPLC-MS/MS. Mean values for each group of LM are presented in ng per g of organ and
as percentage of all bioactive LM in the respective organ (values are basis for Fig. 4E). Number of biological replicates: n = 10,
except spleen (Y/O): n=7/liver (Y): n=09.
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Figure S7 — Pathway analysis of PUFA-derived lipid mediators in the spleen

Network pathway analysis of AA, DHA and EPA and their corresponding LM was performed for spleen of young and old mice.
In the network the age-mediated change in LM abundance from young to old is represented by color (Z-score) and absolute
abundance of the respective LM in spleen from old mice is visualized (size of circle). Intermediate products that are not included

in the analysis are marked with white squares, while LM below the limit of detection are shown in black. Number of biological
replicates: n=7.
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Figure S8 — Effect of aging on the expression of lipid mediator-biosynthetic enzymes

Representative full scans of Western blots of 5-LOX and 15-LOX in whole organ lysates of A) brain, B) spleen, C) lung, D) liver
and E) colon from young and old mice. Molecular weight markers are indicated on the left and lanes containing protein ladder (PL)
or loading buffer (LB) are marked. Black boxes highlight the bands that were used for quantification in Fig. 5B, C.



