Table A.1. Names and category of investigated metabolites, number of values below the detection limit and measurement accuray.

Full metabolite name Category #L0OD R?
Alanine Alanine Amino acid 0 0.97
Arginine Arginine Amino acid 0 0.98
Aspartic acid/asparagine Aspartic acid/asparagine Amino acid 0 0.86
Cc10 Decanoyl carnitine Acylcarnitine 92 0.9
C10:1 Decenoyl carnitine Acylcarnitine 5 0.99
C10:2 Acylcarnitine 240 NA
C10:3 Decatrienoyl carnitine Acylcarnitine 42 0.74
C10-0OH/C8-DC 3-Hydroxy-decanoyl carnitine or Suberoyl carnitine Acylcarnitine 44 0.91
C12 Lauroyl carnitine Acylcarnitine 6 0.48
C12:1 Dodecenoyl carnitine Acylcarnitine 4 0.91
C12-0OH/C10-DC 3-Hydroxy-dodecanoyl carnitine or Sebacoyl carnitine Acylcarnitine 531 0.94
C14 Acylcarnitine 152 0.26
Cl14:1 Tetradecenoyl carnitine Acylcarnitine 25 0.74
C14:1-0H/C12:1-DC 3-Hydroxy-tetradecenoyl carnitine Acylcarnitine 72 0.74
C14:2 Tetradecadienoyl carnitine Acylcarnitine 54 0.89
C14-0OH/C12-DC 3-Hydroxy-tetradecanoyl carnitine or Dodecanedioyl carnitine Acylcarnitine 70 0.68
C16 Palmitoyl carnitine Acylcarnitine 0 0.36
Cl6:1 Palmitoleoyl carnitine Acylcarnitine 13 0.95
C16:1-0H/C14:1-DC 3-Hydroxy-palmitoleoyl carnitine or cis-5-Tetradecenedioyl carnitine Acylcarnitine 63 0.95
C16:2 Hexadecadienoyl carnitine Acylcarnitine 142 NA
C16-0OH/C14-DC 3-Hydroxy-hexadecanoyl carnitine or Tetradecanedioyl carnitine Acylcarnitine 73 0.95
Cc18 Stearoyl carnitine Acylcarnitine 117 0.53
C18:1 Oleyl carnitine Acylcarnitine 3 0.9
C18:1-0H/C16-DC 3-Hydroxy-octadecenoyl carnitine Acylcarnitine 209 0.78
C18:2 Linoleyl carnitine Acylcarnitine 0 0.81
C18:2-0OH 3-Hydroxy-linoleyl carnitine Acylcarnitine 477 NA
C18-0OH/C16-DC 3-Hydroxy-octadecanoyl carnitine or Hexadecanedioyl carnitine, thapsoyl carnitine Acylcarnitine 551 0.7
c2 Acetyl carnitine Acylcarnitine 0 0.84
Cc20 Arachidoyl carnitine, eicosanoyl carnitine Acylcarnitine 240 0.65
C20:1-0H/C18:1-DC Octadecenedioyl carnitine Acylcarnitine 176 NA
C20:4 Arachidonoyl carnitine Acylcarnitine 313 0.8
C20-0OH/C18-DC 3-Hydroxy-eicosanoyl carnitine or Octadecanedioyl carnitine Acylcarnitine 183 0.39
C22 Behenoyl carnitine, docosanoyl carnitine Acylcarnitine 449 0.84
c3 Propionyl carnitine Acylcarnitine 5 0.75
C4:Ci4 Butyryl carnitine or Isobutyryl carnitine Acylcarnitine 3 0.75
C4-OH B-Hydroxy-butyryl carnitine Acylcarnitine 33 0.4
c5 Isovaleryl carnitine, 3-methylbutyryl carnitine or 2-Methylbutyryl carnitine Acylcarnitine 12 0.51
C5:1 Tiglyl carnitine Acylcarnitine 4 0.46
C5-DC Glutaryl carnitine Acylcarnitine 29 0.6
C5-OH/C3-DC Acylcarnitine 385 NA
C6:1-DC/C8:1-0OH 3-Hydroxy-cis-5-octenoyl carnitine or Hexenedioyl carnitine Acylcarnitine 68 NA
C6-DC Adipoyl carnitine Acylcarnitine 27 0.54
Cc8 Octanoyl carnitine Acylcarnitine 6 0.96
C8:1 Octenoyl carnitine Acylcarnitine 0 0.86
C8:1-DC Octenedioyl carnitine Acylcarnitine 26 NA
Ci4-DC/C4-DC Methylmalonyl carnitine or Succinyl carnitine Acylcarnitine 93 NA
Citrulline Citrulline Amino acid 0 0.57
Glutamine/glutamate Glutamine/glutamate Amino acid 0 0.55
Glycine Glycine Amino acid 0 0.85
Histidine Histidine Amino acid 0 0.33
Leucine/lsoleucine Leucine/lIsoleucine Amino acid 0 0.95
Methionine Methionine Amino acid 0 0.95
Ornithine Ornithine Amino acid 0 0.86
Phenylalanine Phenylalanine Amino acid 0 0.95
Proline Proline Amino acid 0 0.68
Serine Serine Amino acid 0 0.79
Tyrosine Tyrosine Amino acid 0 0.94
Valine Valine Amino acid 0 0.84
B-hydroxybutyrate B-hydroxybutyrate Basic metabolite 1 0.9
Ketones Ketones Basic metabolite 1 0.91
non-esterified fatty acids non-esterified fatty acids Basic metabolite 0 NA




Table A.2. Spearman correlation coefficents between metabolites. Main metabolit within one cluster is marked in green. Additionally selected uncorrelated metabolites are marked in blue. Correlation coefficient >0.4 are
marked in red.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
ALA JIEBIE rHe  TvR [ASKIIORNIMGIMN MET [ARG] C8 Cl0 C8.1 C10-OH/C8-DC €101 Cl2.1 KET HBUT[C14.2[C16.1 C16:1-OH/C14:1-DC_C18.1
Zeros o o o0 oflO0 o o0 ©0 0|6 92 o0 44 5 4 73 1 1 |54 13 63 3
R? 0.97 095 095 0.94|0.86 0.86 0.85 0.95 0.98] 096 0.9 0.86 0.91 099 091 0.95 091 09 | 089 095 0.95 0.9
ALA 1 025 029 038[013 02 008 034 0.15]-0.03 -0.06 0.03 -0.08 0.01 -0.07 0 -051 -0.48|-0.15 -0.11 -0.06 -0.08
Cluster 1 LEULE | 1 047 037[0.19 026 007 037 0.19]-003 -0.05 -0.01 -0.01 -0.02 -0.04 0.04 003 0 |-0.05 -0.09 0.01 -0.04
PHE 1 065[012 019 -022 011 0.07|-0.01 -0.02 -0.05 0.1 0.03 001 -0.12 -0.11 -0.11[ 002 0 -0.06 0.05
TYR 1 |01 024 -0.16 023 0.13]-0.07 -0.08 -0.08 -0.16 -0.05_-0.06 0.1 021 0.2 |-0.05 -0.02 -0.07 0.01
1 009 01 022 008[-003 002 -0.06 -0.03 0.07 -0.07 0.09 -0.03 -0.03[-0.05 -0.02 0.03 0.05
1 032 032 009|012 012 0.14 0.14 016 0.16 0.08 011 -011| 01 0.09 0.07 0.26
Cluster 2 1 051 02]012 008 0.1 0.27 011 011 0.16 -0.02 -0.03| 0.04 001 0.08 0.08
MET 1 039|007 004 004 0.22 012 01 0.27 01 -01[-001 001 0.11 0.02
ARG 1 |-006 007 -01 -0.06 -0.03_-0.07 -0.02 012 -012| 01 -0.11 -0.03 -0.16
c8 1 08l 043 0.57 074 07 0.29 023 024059 046 033 037
c10 1 033 0.46 0.75 067 0.26 023 024|059 046 0.38 0.4
c8_1 1 0.42 051 047 0.18 011 01 [037 015 0.1 0.15
Cluster3  C10-OH/C8-DC 1 042 0.67 0.41 031 031|053 038 035 033
c10.1 1 073 034 021 021063 046 0.36 0.39
C12.1 1 0.43 039 039075 066 0.47 0.5
_ cl6-0H/c14-DC | 1 027 027037 042 0.47 033
Cluster 4 KET 1 099053 053 0.39 0.39
HBUT 1 | 054 055 0.4 0.41
C14.2 1 075 0.52 0.61
Cluster 5 c16.1 1 0.61 0.73
C16:1-OH/C14:1-DC 1 0.54
c18 1 1

ALA: Alanine, LEUILE: Leucine/Isoleucine, PHE: Phenylalanind, TYR: Tyrosine, ASX: Aspartic acid/asparagine, ORN: Ornithine, GLY: Glycine, MET: Methionine, ARG: Arginine, KET: Ketones, HBUT: B-hydroxybutyrate



Table A.3. Associations between air temperature and metabolite concentrations.

Main Model* trend with 4 df/year rel.humidity with 5 df + barom. pressure +0zone +PM, 5 + comorbidites w/o season w/o part. characteristics w/o temp. extremes w/o outcome extremes
Cluster i Temp. range increment Lag % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI % change 95% CI
1 Alanine <4°C 5°C  Lag0 1.67% (-3.57,7.19%) 2.42% (-2.90,8.03%) 1.71% (-3.53,7.24%) 0.79% (-4.44,6.31%) 1.60% (-3.63,7.12%) 1.74% (-3.50,7.27%) 1.52% (-3.71,7.03%) 1.87% (-3.22,7.22%) 1.07% (-4.19,6.63%) “4.69% (-11.5,2.64%) 1.17% (-3.71,6.30%)
>4°C 5°C  Lag0 0.45% (-1.06,1.98%) 0.36% (-1.16,1.91%) 0.41% (-1.10,1.94%) 0.93% (-0.63,2.51%) 0.29% (-1.24,1.84%) 0.28% (-1.27,1.85%) 0.40% (-1.11,1.93%) 0.47% (-1.03,1.99%) 0.23% (-1.27,1.74%) 0.17% (-1.36,1.73%) 0.21% (-1.21,1.64%)
<4°C 5°C lagl 3.05% (-2.37,8.76%) 3.76% (-1.73,9.56%) 3.12% (-2.30,8.84%) 2.73% (-2.68,8.45%) 3.05% (-2.37,8.76%) 3.00% (-2.42,8.71%) 2.99% (-2.42,8.7%) 3.19% (-2.08,8.74%) 2.68% (-2.74,8.41%) -2.12% (-8.99,5.27%) 2.65% (-2.41,7.98%)
>4°C 5°C  lagl 0.05% (-1.45,1.57%) -0.06% (-1.58,1.47%) 0.01% (-1.49,1.54%) 0.33% (-1.23,1.90%) 0.09% (-1.44,1.64%) 0.20% (-1.34,1.76%) 0.03% (-1.47,1.55%) 0.07% (-1.43,1.58%) -0.01% (-1.50,1.51%) 0.27% (-1.79,1.27%) -0.13% (-1.53,1.29%)
<4°C 5°C lag2 2.32% (-2.73,7.63%) 2.90% (-2.22,8.29%) 2.38% (-2.67,7.70%) 2.28% (-2.81,7.64%) 2.29% (-2.76,7.61%) 2.33% (-2.72,7.64%) 2.26% (-2.78,7.57%) 2.48% (-2.41,7.62%) 1.75% (-3.32,7.09%) 0.73% (-5.85,7.76%) 2.38% (-2.43,7.43%)
>4°C 5°C  Llag2 -0.01% (-1.50,1.49%) -0.11% (-1.60,1.41%) -0.04% (-1.53,1.47%) 0.01% (-1.53,1.58%) 0.04% (-1.47,1.57%) 0.16% (-1.36,1.71%) 0.02% (-1.47,1.53%) 0.00% (-1.47,1.50%) 0.02% (-1.47,1.53%) -0.16% (-1.65,1.36%) 0.16% (-1.23,1.56%)
<4°C 5°C lag3 3.01% (-1.65,7.89%) 3.48% (-1.25,8.44%) 3.03% (-1.63,7.91%) 2.78% (-1.93,7.71%) 3.04% (-1.62,7.93%) 3.01% (-1.65,7.89%) 2.86% (-1.79,7.73%) 3.08% (-1.41,7.79%) 2.96% (-1.73,7.88%) 3.55% (-2.67,10.17%) 2.84% (-1.58,7.45%)
>4°C 5°C  Lag3 0.89% (-0.62,2.42%) 0.68% (-0.84,2.23%) 0.87% (-0.65,2.41%) 1.03% (-0.55,2.64%) 0.81% (-0.73,2.37%) 0.91% (-0.62,2.47%) 0.89% (-0.62,2.43%) 0.90% (-0.61,2.43%) 0.64% (-0.86,2.17%) 0.80% (-0.73,2.36%) 0.82% (-0.59,2.25%)
<4°C 5°C lag4 6.63% (1.80,11.68%) 7.09% (2.19,12.21%) 6.63% (1.80,11.68%) 5.91% (1.07,10.99%) 6.76% (1.93,11.82%) 6.55% (1.73,11.60%) 6.45% (1.63,11.50%) 6.53% (1.85,11.43%) 5.47% (0.68,10.48%) 6.61% (0.58,13.01%) 5.73% (1.16,10.51%)
>4°C 5°C  Llag4 1.86% (0.33,3.41%) 1.53% (-0.01,3.09%) 1.84% (0.32,3.40%) 2.26% (0.67,3.87%) 1.58% (0.03,3.15%) 1.70% (0.14,3.28%) 1.85% (0.32,3.40%) 1.86% (0.33,3.40%) 1.45% (-0.06,2.97%) 1.78% (0.23,3.34%) 1.26% (-0.16,2.70%)
<4°C 5°C 5-dayavg 6.43% (-0.16,13.45%) 7.21% (0.5,14.37%) 6.47% (-0.12,13.49%) 5.97% (-0.6,12.98%) 6.55% (-0.05,13.58%) 6.44% (-0.15,13.46%) 6.18% (-0.38,13.18%) 6.43% (0.05,13.21%) 5.85% (-0.75,12.88%) 0.60% (-7.42,9.32%) 5.85% (-0.39,12.5%)
>4°C 5°C_ 5-dayavg 1.22% (-0.84,3.31%) 0.85% (-1.23,2.98%) 1.16% (-0.90,3.27%) 1.50% (-0.58,3.62%) 0.99% (-1.12,3.15%) 1.26% (-0.88,3.44%) 1.20% (-0.85,3.29%) 1.22% (-0.83,3.31%) 0.94% (-1.07,2.99%) 0.75% (-1.32,2.86%) 0.89% (-1.03,2.84%)
1 Leucine/ whole range 5°C  Lag0 -0.05% (-1.03,0.93%) -0.10% (-1.10,0.90%) 0.07% (-1.05,0.93%) 0.07% (-0.95,1.11%) 0.12% (-1.11,0.88%) -0.02% (-1.03,1.00%) ~0.13% (-1.09,0.85%) -0.03% (-1.01,0.95%) -0.20% (-1.23,0.83%) 0.04% (-0.98,1.06%) -0.23% (-1.14,0.67%)
Isoleucine whole range 5°C  lagl 0.51% (-0.48,1.50%) 0.50% (-0.50,1.51%) 0.50% (-0.49,1.50%) 0.56% (-0.47,1.60%) 0.38% (-0.63,1.39%) 0.54% (-0.47,1.57%) 0.52% (-0.46,1.51%) 0.52% (-0.46,1.51%) 0.47% (-0.56,1.51%) 0.52% (-0.49,1.55%) 0.25% (-0.66,1.16%)
whole range 5°C lag2 0.51% (-0.48,1.50%) 0.58% (-0.42,1.59%) 0.50% (-0.49,1.49%) 0.47% (-0.57,1.51%) 0.38% (-0.62,1.39%) 0.36% (-0.65,1.37%) 0.57% (-0.41,1.55%) 0.52% (-0.46,1.51%) 0.52% (-0.52,1.57%) 0.57% (-0.45,1.59%) 0.49% (-0.42,1.41%)
whole range 5°C  Llag3 0.34% (-0.63,1.33%) 0.41% (-0.58,1.41%) 0.34% (-0.64,1.32%) 0.00% (-1.03,1.05%) 0.19% (-0.79,1.19%) 0.23% (-0.76,1.23%) 0.35% (-0.62,1.32%) 0.37% (-0.60,1.35%) 0.14% (-0.88,1.18%) 0.41% (-0.61,1.43%) 0.44% (-0.47,1.35%)
whole range 5°C lag4 0.19% (-0.77,1.17%) 0.18% (-0.80,1.17%) 0.19% (-0.78,1.16%) 0.14% (-0.88,1.17%) 0.19% (-0.80,1.18%) 0.15% (-0.83,1.14%) 0.10% (-0.86,1.06%) 0.21% (-0.75,1.18%) -0.13% (-1.14,0.89%) 0.41% (-0.59,1.42%) 0.13% (-0.76,1.03%)
whole range 5°C_ 5-dayavg 0.56% (-0.78,1.93%) 0.60% (-0.78,2.00%) 0.55% (-0.80,1.92%) 0.50% (-0.86,1.88%) 0.28% (-1.11,1.69%) 0.42% (-0.97,1.83%) 0.53% (-0.8,1.88%) 0.59% (-0.74,1.95%) 0.28% (-1.1,1.69%) 0.61% (-0.78,2.01%) 0.41% (-0.84,1.66%)
2 Asparticacid/  whole range 5°C Lag0 -0.20% (-1.27,0.89%) -0.31% (-1.40,0.79%) -0.1% (-1.19,0.99%) 0.02% (-1.11,1.17%) -0.42% (-1.51,0.68%) -0.35% (-1.46,0.77%) -0.22% (-1.29,0.87%) -0.25% (-1.33,0.84%) -0.27% (-1.33,0.80%) 0.36% (-1.48,0.77%) 0.05% (-0.88,0.98%)
asparagine whole range 5°C lagl -0.47% (-1.55,0.62%) -0.62% (-1.71,0.48%) -0.39% (-1.47,0.71%) -0.23% (-1.36,0.91%) -0.59% (-1.69,0.52%) -0.38% (-1.49,0.74%) -0.48% (-1.55,0.61%) -0.46% (-1.54,0.62%) -0.41% (-1.47,0.66%) -0.60% (-1.71,0.52%) 0.12% (-0.81,1.06%)
whole range 5°C lag2 -1.35% (-2.42,-0.28%) -1.33% (-2.4,-0.24%) -1.29% (-2.36,-0.21%) -1.14% (-2.26,0.00%) -1.38% (-2.47,-0.29%) -1.26% (-2.35,-0.16%) -1.34% (-2.4,-0.26%) -1.36% (-2.42,-0.28%) -1.11% (-2.17,-0.05%) -1.44% (-2.54,-0.34%) -0.37% (-1.3,0.57%)
whole range 5°C lag3 -0.77% (-1.84,0.30%) -0.70% (-1.77,0.39%) -0.73% (-1.79,0.35%) -0.64% (-1.77,0.51%) -0.85% (-1.93,0.24%) -0.69% (-1.77,0.40%) -0.77% (-1.83,0.31%) -0.74% (-1.80,0.34%) -0.68% (-1.73,0.38%) -0.93% (-2.04,0.18%) 0.04% (-0.88,0.97%)
whole range 5°C lag4 -0.78% (-1.83,0.29%) -0.79% (-1.86,0.29%) -0.75% (-1.80,0.32%) -0.58% (-1.70,0.55%) -0.91% (-1.99,0.17%) -0.78% (-1.86,0.31%) -0.79% (-1.85,0.28%) -0.66% (-1.72,0.41%) -0.86% (-1.90,0.18%) -0.92% (-2.02,0.19%) -0.43% (-1.34,0.49%)
whole range 5°C  S-dayavg -1.35% (-2.80,0.13%) -1.44% (-2.93,0.06%) -1.24% (-2.70,0.25%) -1.09% (-2.57,0.41%) -1.72% (-3.22,-0.2%) -1.29% (-2.80,0.25%) -1.35% (-2.81,0.12%) -1.30% (-2.76,0.17%) -1.21% (-2.62,0.21%) -1.43% (-2.93,0.10%) -0.22% (-1.49,1.06%)
2 Ornithine whole range 5°C Lag0 0.57% | 0.53% (-0.72,1.79%) 0.52% (-0.71,1.78%) 0.61% (-0.69,1.92%) 0.33% (-0.92,1.6%) 0.36% (-0.91,1.64%) 0.51% (-0.71,1.76%) 0.54% (-0.69,1.79%) 0.85% (-0.40,2.12%) 0.77% (-0.50,2.07%) 0.29% (-0.87,1.47%)
whole range 5°C lagl 0.24% (- 0.15% (-1.10,1.42%) 0.19% (-1.05,1.44%) 0.43% (-0.86,1.73%) -0.04% (-1.29,1.23%) -0.03% (-1.29,1.25%) 0.24% (-0.99,1.48%) 0.14% (-1.09,1.39%) 0.54% (-0.71,1.81%) 0.37% (-0.91,1.66%) 0.2% (-0.96,1.38%)
whole range 5°C lag2 0.88% ( 0.78% (-0.47,2.05%) 0.84% (-0.40,2.10%) 0.76% (-0.54,2.08%) 0.55% (-0.70,1.82%) 0.67% (-0.59,1.95%) 0.93% (-0.31,2.18%) 0.81% (-0.43,2.06%) 1.12% (-0.14,2.40%) 0.68% (-0.60,1.97%) 0.78% (-0.39,1.96%)
whole range 5°C lag3 0.60% (- 0.53% (-0.71,1.79%) 0.57% (-0.65,1.81%) 0.40% (-0.90,1.72%) 0.31% (-0.93,1.57%) 0.31% (-0.93,1.57%) 0.61% (-0.61,1.85%) 0.59% (-0.63,1.82%) 0.79% (-0.46,2.05%) 0.41% (-0.85,1.69%) 0.42% (-0.74,1.59%)
whole range 5°C lag4 -0.79% ( -0.87% (-2.09,0.36%) -0.81% (-2.01,0.41%) -0.88% (-2.14,0.40%) -1.15% (-2.37,0.08%) -1.18% (-2.39,0.05%) -0.86% (-2.06,0.35%) -0.81% (-2.01,0.40%) -0.34% (-1.56,0.89%) -0.88% (-2.12,0.37%) -0.73% (-1.86,0.42%)
whole range 5°C  S-dayavg 0.55% (-1.13,2.27%) 0.42% (-1.30,2.17%) 0.49% (-1.21,2.21%) 0.51% (-1.20,2.25%) -0.32% (-2.05,1.43%) -0.24% (-1.97,1.52%) 0.53% (-1.15,2.23%) 0.46% (-1.21,2.17%) 1.07% (-0.62,2.78%) 0.56% (-1.17,2.33%) 0.35% (-1.24,1.97%)
2 Glycine whole range 5°C Lag0 0.32% | 0.20% (-0.91,1.31%) 0.38% (-0.72,1.49%) 0.54% (-0.60,1.70%) 0.24% (-0.87,1.36%) 0.44% (-0.68,1.58%) 0.34% (-0.75,1.45%) 0.24% (-0.84,1.35%) 0.15% (-0.91,1.23%) 0.41% (-0.72,1.55%) 0.28% (-0.74,1.31%)
whole range 5°C lagl 0.77% (-0.33,1.88%) 0.67% (-0.44,1.8%) 0.82% (-0.28,1.94%) 0.72% (-0.42,1.88%) 0.91% (-0.21,2.04%) 1.27% (0.14,2.42%) 0.75% (-0.35,1.86%) 0.68% (-0.42,1.79%) 0.73% (-0.35,1.81%) 0.82% (-0.32,1.97%) 0.61% (-0.42,1.65%)
whole range 5°C lag2 1.47% (0.36,2.58%) 1.34% (0.23,2.47%) 1.51% (0.41,2.63%) 1.50% (0.34,2.67%) 1.54% (0.41,2.67%) 1.75% (0.62,2.89%) 1.44% (0.34,2.56%) 1.39% (0.29,2.50%) 1.38% (0.30,2.48%) 1.35% (0.21,2.50%) 1.21% (0.19,2.25%)
whole range 5°C lag3 1.34% (0.24,2.44%) 1.20% (0.10,2.32%) 1.37% (0.27,2.47%) 1.61% (0.45,2.80%) 1.21% (0.1,2.33%) 1.22% (0.11,2.34%) 1.34% (0.25,2.44%) 1.32% (0.23,2.42%) 1.34% (0.27,2.42%) 1.41% (0.28,2.55%) 0.99% (-0.03,2.02%)
whole range 5°C lag4 0.82% (-0.27,1.91%) 0.75% (-0.35,1.86%) 0.84% (-0.25,1.93%) 0.88% (-0.26,2.04%) 0.49% (-0.61,1.60%) 0.65% (-0.45,1.76%) 0.85% (-0.24,1.94%) 0.84% (-0.24,1.93%) 0.86% (-0.19,1.93%) 0.84% (-0.28,1.97%) 0.53% (-0.48,1.54%)
whole range 5°C  S-dayavg 1.79% (0.27,3.32%) 1.62% (0.07,3.19%) 1.87% (0.35,3.41%) 1.84% (0.30,3.40%) 1.63% (0.07,3.22%) 2.09% (0.52,3.68%) 1.79% (0.28,3.33%) 1.69% (0.18,3.21%) 1.63% (0.18,3.10%) 1.65% (0.10,3.23%) 1.38% (-0.04,2.81%)
3 cl0:1 whole range 5°C Lag0 0.65% (-1.40,2.73%) 0.45% (-1.61,2.56%) 0.66% (-1.40,2.75%) 0.35% (-1.79,2.53%) 0.40% (-1.67,2.51%) 0.67% (-1.43,2.82%) 0.59% (-1.45,2.67%) 0.42% (-1.61,2.5%) 0.67% (-1.44,2.81%) 0.43% (-1.68,2.58%) 0.18% (-1.73,2.12%)
whole range 5°C  lagl 0.65% (-1.40,2.74%) 0.52% (-1.55,2.64%) 0.65% (-1.41,2.75%) 0.11% (-2.02,2.28%) 0.05% (-2.02,2.16%) 0.45% (-1.65,2.59%) 0.64% (-1.41,2.73%) 0.33% (-1.70,2.41%) 0.12% (-1.98,2.26%) 0.38% (-1.74,2.53%) 0.61% (-1.3,2.56%)
whole range 5°C lag2 -0.59% (-2.61,1.48%) -0.64% (-2.69,1.44%) -0.59% (-2.61,1.48%) -1.19% (-3.30,0.97%) -0.88% (-2.93,1.21%) -0.87% (-2.93,1.23%) -0.58% (-2.6,1.48%) -0.83% (-2.84,1.22%) -0.62% (-2.71,1.52%) -0.47% (-2.55,1.66%) 0.07% (-1.83,2.01%)
whole range 5°C  Lag3 -0.94% (-2.93,1.10%) -1.06% (-3.08,1.00%) -0.94% (-2.94,1.10%) -1.46% (-3.58,0.70%) -0.99% (-3.02,1.08%) -1.13% (-3.15,0.94%) -0.96% (-2.95,1.07%) -1.11% (-3.10,0.92%) -0.52% (-2.60,1.59%) -0.64% (-2.71,1.47%) -0.34% (-2.22,1.57%)
whole range 5°C lag4 -0.85% (-2.83,1.17%) -0.95% (-2.96,1.10%) -0.85% (-2.84,1.18%) -1.51% (-3.59,0.62%) -1.13% (-3.15,0.93%) -0.77% (-2.79,1.29%) -1.02% (-3.00,1.00%) -1.01% (-2.99,1.01%) -0.76% (-2.81,1.32%) -0.57% (-2.62,1.52%) -0.94% (-2.79,0.95%)
whole range 5°C_ 5-dayavg -0.67% (-3.48,2.23%) -0.43% (-3.20,2.42%) -0.96% (-3.74,1.91%) -1.30% (-4.13,1.61%) -0.76% (-3.61,2.17%) -0.52% (-3.27,2.31%) -0.84% (-3.57,1.97%) -0.42% (-3.21,2.46%) -0.33% (-3.17,2.59%) 0.17% (-2.75,2.48%)
3 C16-OH:C14-DC  whole range 5°C Lag0 1.52% (-1.54,4.67%) 1.77% (-1.29,4.91%) 1.60% (-1.58,4.88%) 1.37% (-1.70,4.54%) 1.71% (-1.41,4.94%) 1.60% (-1.43,4.73%) 1.41% (-1.61,4.53%) 1.68% (-1.31,4.75%) 1.67% (-1.46,4.90%) 0.26% (-2.41,3.01%)
whole range 5°C  lagl 1.99% (-1.09,5.17%) 1.87% (-1.19,5.03%) 1.63% (-1.55,4.91%) 1.32% (-1.77,4.5%) 1.57% (-1.55,4.78%) 1.74% (-1.31,4.89%) 1.45% (-1.58,4.57%) 1.33% (-1.66,4.40%) 1.40% (-1.73,4.63%) 0.49% (-2.2,3.25%)
whole range 5°C lag2 0.93% (-2.08,4.04%) 0.98% (-2.06,4.11%) 1.03% (-1.99,4.14%) 1.09% (-2.08,4.37%) 0.98% (-2.08,4.14%) 0.99% (-2.09,4.17%) 0.93% (-2.09,4.04%) 0.74% (-2.26,3.84%) 0.78% (-2.20,3.84%) 0.78% (-2.32,3.98%) -0.21% (-2.87,2.53%)
whole range 5°C  Llag3 1.80% (-1.22,4.91%) 1.60% (-1.44,4.73%) 1.86% (-1.16,4.97%) 1.66% (-1.55,4.97%) 1.86% (-1.20,5.02%) 1.95% (-1.12,5.11%) 1.78% (-1.23,4.89%) 1.81% (-1.20,4.91%) 2.08% (-0.91,5.16%) 2.33% (-0.80,5.56%) 0.96% (-1.71,3.71%)
whole range 5°C lag4 3.17% (0.14,6.29%) 3.43% (0.36,6.60%) 3.21% (0.18,6.34%) 2.72% (-0.47,6.01%) 3.08% (-0.01,6.26%) 3.15% (0.07,6.33%) 3.10% (0.06,6.23%) 3.22% (0.19,6.34%) 3.30% (0.32,6.38%) 3.52% (0.36,6.78%) 2.72% (0.01,5.49%)
whole range 5°C_ S-dayavg 3.53% (-0.67,7.90%) 3.70% (-0.59,8.17%) 3.72% (-0.50,8.13%) 3.30% (-0.95,7.74%) 3.19% (-1.14,7.71%) 3.63% (-0.72,8.17%) 3.49% (-0.72,7.87%) 3.27% (-0.90,7.62%) 3.38% (-0.69,7.61%) 3.36% (-0.95,7.86%) 1.62% (-2.08,5.45%)
4 Ketones <20°C 5°C Lag0 4.17% (-0.55,9.11%) 2.71% (-2.02,7.67%) 4.17% (-0.56,9.12%) 5.74% (0.76,10.96%) 4.19% (-0.55,9.15%) 3.80% (-0.95,8.78%) 4.28% (-0.44,9.22%) 2.80% (-1.72,7.52%) 4.49% (-0.23,9.43%) 5.21% (0.28,10.38%) 4.78% (0.23,9.53%)
220°C 5°C Llag0 12.31% (0.13,25.96%) 12.90% (0.01,27.46%) 12.31% (0.12,25.97%) 10.62% (-1.44,24.16%) 12.19% (-0.24,26.17%)  14.03% (1.26,28.4%) 12.58% (0.38,26.26%) 3.18% (-6.1,13.38%) 8.47% (-3.20,21.55%) 11.11% (-1.36,25.15%) 8.86% (-2.49,21.52%)
<20°C 5°C lagl 0.06% (-4.47,4.8%) -1.50% (-6.03,3.25%) 0.03% (-4.51,4.79%) 1.19% (-3.55,6.15%) 0.68% (-3.91,5.49%) 0.34% (-4.25,5.15%) -0.02% (-4.55,4.72%) -0.93% (-5.27,3.60%) 1.61% (-2.97,6.42%) 1.13% (-3.59,6.09%) -0.04% (-4.39,4.50%)
220°C 5°C lagl 10.57% (-1.45,24.04%) 10.84% (-1.87,25.19%) 10.59% (-1.43,24.08%) 9.04% (-2.90,22.45%) 8.12% (-3.81,21.53%) 9.10% (-3.16,22.9%) 10.55% (-1.46,24.02%) 3.55% (-5.89,13.94%) 5.54% (-5.87,18.33%) 8.33% (-3.86,22.06%) 9.97% (-1.56,22.86%)
<20°C 5°C lag2 0.93% (-3.64,5.71%) -0.63% (-5.22,4.19%) 0.91% (-3.66,5.71%) 1.29% (-3.50,6.33%) 0.85% (-3.76,5.68%) 1.33% (-3.30,6.18%) 0.85% (-3.71,5.64%) -0.10% (-4.48,4.49%) 1.86% (-2.76,6.70%) 1.25% (-3.48,6.21%) 0.60% (-3.78,5.17%)
220°C 5°C  lag2 10.29% (-1.48,23.46%) 8.89% (-3.27,22.57%) 10.31% (-1.47,23.49%) 9.94% (-1.87,23.16%) 10.53% (-1.4,23.9%) 8.54% (-3.32,21.85%) 10.2% (-1.56,23.36%) 3.50% (-5.89,13.82%) 3.54% (-7.46,15.85%) 11.71% (-0.66,25.63%) 9.31% (-1.94,21.85%)
<20°C 5°C Llag3 2.39% (-2.15,7.15%) 0.43% (-4.16,5.25%) 2.39% (-2.16,7.14%) 3.26% (-1.62,8.38%) 2.25% (-2.33,7.05%) 2.66% (-1.92,7.45%) 2.41% (-2.14,7.16%) 1.40% (-2.97,5.98%) 2.08% (-2.46,6.83%) 2.53% (-2.19,7.47%) 1.57% (-2.77,6.09%)
220°C 5°C lag3 8.07% (-3.51,21.05%) 5.61% (-6.19,18.91%) 8.09% (-3.51,21.09%) 7.56% (-4.01,20.52%) 8.39% (-3.32,21.51%) 6.48% (-5.23,19.63%) 7.93% (-3.64,20.89%) 1.99% (-7.47,12.42%) 1.87% (-8.99,14.02%) 9.61% (-2.6,23.34%) 6.24% (-4.72,18.47%)
<20°C 5°C lag4 1.67% (-2.81,6.36%) -0.74% (-5.26,3.99%) 1.67% (-2.81,6.36%) 2.76% (-2.00,7.76%) 1.55% (-2.98,6.29%) 1.82% (-2.69,6.54%) 1.78% (-2.7,6.48%) 0.90% (-3.41,5.40%) 1.20% (-3.25,5.86%) 1.21% (-3.39,6.04%) 1.51% (-2.78,5.99%)
220°C 5°C lag4 2.96% (-7.73,14.89%) 0.40% (-10.4,12.49%) 2.97% (-7.73,14.90%) 2.29% (-8.37,14.18%) 3.27% (-7.58,15.38%) 2.07% (-8.88,14.32%) 2.73% (-7.94,14.64%) -1.06% (-10.15,8.95%) -2.91% (-12.89,8.22%) 5.21% (-6.16,17.94%) 2.59% (-7.64,13.97%)
<20°C 5°C 5-dayavg 2.29% (-3.86,8.84%) -0.99% (-7.18,5.62%) 2.28% (-3.89,8.84%) 3.34% (-2.95,10.05%) 2.75% (-3.60,9.51%) 3.04% (-3.28,9.77%) 2.32% (-3.83,8.86%) 0.91% (-4.95,7.13%) 3.34% (-2.79,9.85%) 2.62% (-3.72,9.37%) 2.12% (-3.77,8.37%)
220°C 5°C  S-dayavg 8.82% (-4.76,24.34%) 7.52% (-6.85,24.11%) 8.84% (-4.76,24.39%) 7.92% (-5.57,23.34%) 8.16% (-5.49,23.78%) 6.67% (-7.07,22.43%) 8.71% (-4.86,24.22%) 0.51% (-9.74,11.94%) 1.29% (-11.16,15.50%) 9.41% (-4.64,25.53%) 7.12% (-5.76,21.76%)
5 Cl6il whole range 5°C Lag0 19,1.97%) 0.23% (-1.86,2.37%) 0.00% (-2.07,2.12%) -0.71% (-2.85,1.49%) ~0.22% (-2.31,1.92%) 0.23% (-1.90,2.40%) -0.05% (-2.10,2.05%) ~0.19% (-2.25,1.90%) 0.01% (-2.09,2.16%) ~0.18% (-2.30,1.99%) 0.24% (-1.65,2.17%)
whole range 5°C  lagl 10,4.17%) 2.51% (0.36,4.70%) 2.16% (0.03,4.33%) 1.64% (-0.55,3.88%) 1.60% (-0.54,3.79%) 1.80% (-0.37,4.01%) 1.96% (-0.14,4.11%) 1.88% (-0.22,4.02%) 1.47% (-0.67,3.66%) 1.81% (-0.36,4.02%) 1.55% (-0.38,3.52%)
whole range 5°C lag2 41,3.83%) 2.02% (-0.11,4.19%) 1.8.0% (-0.30,3.95%) 1.18% (-1.02,3.42%) 1.63% (-0.5,3.81%) 1.30% (-0.84,3.48%) 1.65% (-0.44,3.78%) 1.59% (-0.50,3.73%) 1.21% (-0.93,3.40%) 1.88% (-0.28,4.10%) 1.32% (-0.61,3.27%)
whole range 5°C  Llag3 1.45% (-0.63,3.57%) 1.82% (-0.29,3.98%) 1.52% (-0.56,3.65%) 0.75% (-1.45,3.00%) 1.22% (-0.89,3.37%) 1.05% (-1.05,3.19%) 1.49% (-0.58,3.60%) 1.44% (-0.63,3.56%) 1.51% (-0.61,3.69%) 1.60% (-0.55,3.79%) 1.80% (-0.11,3.75%)
whole range 5°C lag4 1.02% ( 1.55% (-0.54,3.69%) 1.07% (-0.99,3.17%) 0.70% (-1.47,2.91%) 0.95% (-1.15,3.09%) 0.80% (-1.29,2.94%) 1.22% (-0.83,3.32%) 1.02% (-1.03,3.11%) 1.59% (-0.52,3.73%) 1.34% (-0.79,3.52%) 1.39% (-0.50,3.32%)
whole range 5°C_ S-dayavg 2.29% (-0.60,5.25%) 3.16% (0.19,6.22%) 2.49% (-0.41,5.48%) 1.69% (-1.21,4.69%) 1.81% (-1.16,4.86%) 1.75% (-1.22,4.80%) 2.38% (-0.49,5.34%) 2.16% (-0.7,5.11%) 2.13% (-0.76,5.10%) 2.66% (-0.31,5.72%) 2.40% (-0.25,5.11%)

Significant associations (p-value<0.05) are marked in bold, *Main model adjusted for long-term time trend (P-Spline with three degrees of freedom per year), 14-day average of relative humidity (P-Spline with four degrees of freedom), season (March-May, June-August, September-November, December-February), day of the week, sex, age, body mass index, race (Caucasian or African American or other
race/ethnicity), smoking (never smoker/quit >Syrs or current smoker/quit<5yrs), and a fixed intercept at the county level (85 counties).



Figure A.1. Modifications of the temperature effects on aspartic acid/asparagine, glycine and C16-
OH:C14:1-DC by different participant characteristics.
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Figure A.2. Temperature effects on ketone bodies in different subgroups.
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