Human metabolic chambers reveal a coordinated
metabolic-physiologic response to nutrition
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Supplemental Figure 1: Number of dietary chambers completed by study participants.
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Supplemental Figure 2: Full results from t-tests across all 7 dietary chambers. The horizontal dotted line represents a false discovery rate of 5%.
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Amino acids, peptides, and analogues
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Glycerophospholipids

[}

©

c

S

(o]

o

€

(@]

o

c

o 0

o) RS

= o

= =

S >

nrn

C O -=

o £ <

- = O

O O w
e o

°
°
0.5

0.0
mean log, fold change energy balance chamber

-0.5

mean log, fold change high - fat chamber
-1.0

~0.061, p=0.33

p:
-1.5

] ] ]
- o -

|
lagquieyo ajespAyogled — ybiy abueyd pjoj ¢boj uesw

o
p=-0.35, p=8.2e-09

] ] ]
- o -

|
laquieyo ajeipAyogted - ybiy abueyd pjoj ¢boj uesw

u18]01d—Mm0]

yej-ybiH

Buipasliono paouejeyqg

ajelpAyogieo—-ybiH

bunsey Jy-¢

aoue|eq ABiaug

Energy balance

mean log, fold change high — fat chamber

High—protein

Balanced overfeeding ® High—carbohydrate e

Energy balance

Diet

Low-protein

High—fat °

24-hr fasting

Amino acids

Tri— and diacylglycerols

Carnitines

Ketogenic

L ouisA]

L oulona

024 @

0.0 1
-0.2 1

Glucogenic/ketogenic

L auIsoIA]

L ueydoydAu

L suluoaIy |

L oulue|ejlAuayd

L ouIoN8|0S|

0.2

0.0 1
—0.2 1

Glucogenic

- SUIleA

L suleg

L auljoid

- SUIUCIYIDN
- BUIPNSIH

L UI0A|D

L suiweln|n
L oulbeledsy
- oulubay

L sulue|y

0.50

T
o
<

0.25+

o

-0.25

abueyo pjo} ¢bo| ueaw

—0.50 1

TG and DG

-c:97 OL

- G:8€ ©d

- ¥:9€ ©d

-€:9€ ©a

abueyo p|o} ¢60o| ueaw

Carnitines

& o 0 O

-0:90d 4vO

-0:500 "4vO

- 0:¥0a "4vO

-0:6 4VO

-HO:0:8 HYO

-0:8 VO

-0:2 4vD

-HO-0:9 HVO

-0:G HvO

-HO-0'v HVO

- 07 VO

-0:€ VO

-0:9¢ °4VvO

-0:¢ VO

- 181 VO

-0:81 HVYO

B4R =140)

- 71 °dVO

-0:¢l ’VO

-c:0l VO

- 101 ’HVO

- HO-0:0} HVYO

-0:01 VO

abueyo pjo} ¢bo| ueaw

Glycerophospholipids

abueyo pjo} ¢bo| ueaw

o @0 - /:0¥—0 3d 10 9:0v—d 3d
‘00 - /:86-0 3d 10 9:88-d 3d
e. 0 @ -9:86—0 3d 10 G:86-d 3d
o . ® O - G:86-0 3d 10 ¥:86-d 3d
° @00 o - G:96—0 3d 10 ¥:96-d 3d
o () o - €:96-0 3d 10 2:9¢—d 3d
® o e ® - £:66—-0 3d 10 2:56-d 3d
® : @® ® - €:7€—0 3d 10 2'¥€-d 3d
oe: o () -2:%€-0 3d 10 |1'¥e-d 3Ad
®@ o : o0 O - 1:¥€-0 3d 10 0:ve-d 3d
® o o0 -9:0% 3d
® o o - 9:8€ 3d
o ! oo - :8€ 3d
® o. o - :9€ 3d
o ® o -€:9¢ 3d
oo o -2:9¢ 3d
o N ) - 2:7€ 3Ad
® -0 00 - L:v€ 3Ad
o ‘o @ - /:86—0 Od 40 9:86—d Od
% ° °® - 9:86-0 Od 40 G:86—d Od
= o - G:86—0 Od 0 ¥:86—d Od
@ . - #:86—-0 Od 40 £:86—d Od
Q ] L0 e o0 -9:96-0 Od 40 §:96-d Od
o o 00 - §:9€-0 Od 10 $19€~d Od
o ® - #1960 Od 40 £:98—d Od
e o0 0 - £:17€—-0 Od 10 2:v€—d Od
®e O - 2:¥€—-0 Od 10 LivE—d Od
®@ci @ - L:1¥€—0 Od 40 0:v€—d Od
ove e - 2:26-0 Od 10 1:26—-d Od
oo @ - 1:26—-0 Od 40 0:2€—d Od
® o - £:9€ Od
o @ L 2:68 Od
@ @ oe o - 7€ Od
@ »:: 000 - 2i€€ Od
oc : o9 - 1:6€ Od
@ o P @ F€:2€ Od
@ o @ ® -2:2€ Od
® o0 - 0:2€ Od
C N ] o o o -0:L€ Od
@e : [ 9 - 1:0E Od
oo N O - 0:0€ Od
O O : L 0:82 Od
5 ;
; ( N - 1:81—-0 34740 0:81—d 3dT
: ) o -9:22 3d1
. ® 0@ L gigg Ad1
N 1 ) () - 7202 3dT
o o O - €:02 3dT
® ® o : o ® -€:81 3dT
O ® - 281 3d1
o ® ® - 1181 3dT
° m o0 O -0:81 3d1
® e .00 O ® F0:21L 3d1
o o : (] @ |9 3a
m [ ® L0:91 3d1
® o () -2:81L—0 Od140 L:i8l—d Od1
e o O - 1:81-0 Od140 0:81—d Od1
o e © - 1:91-0 Od140 0:91—d Od1
i ° o -0:81-0 Od1
o Y ) -0:91-0 Od1
i ® oo e 072 O
S . e «e -9:22 Od1
o ; «» - G122 Od1
I e e O - 122 Od1
e e ® - G102 Od1
- @ O -17:02 Od1
: ) o -€:02 OdT
e @ ® - 2:02 Od1
@) - o e O - 1:02 Od1
© m 0e L 0:02 Od 1
o ® o -€:81 Od1
o e o O F2i8l Odl
® : o - 181 Od
: L o -0:8} Od1
® o ® o - Li2L Od1
- @ o L0121 OdT
() ) o - 191 OdT
°: o0 -0:91 OdT
o0 O -0:G1 Od1
® : L 0L Od T
o 0 o 0 o
— o o 0_ ._I
Y : 1) - 0:02/20 181 NS
o () - 1:81/20'1:81 INS
o ° - 0:8L/20' 181 NS
° - 1:91/20: 181 INS
° ° -0:91/20: 18k INS
® ooce ° =017 1/20! 8k INS
° T3 - 0:22/20" 1:8 1 4190919
° ° o - 2iv2/20" 181k 49D
° ° - Lib2/20" 181k 49D
o0 » - 0:2/20" 181 48D
w [ ° - 1:62/20: 181 48D
w ° ° - 0:£2/20: H:81 18D
oo - 1:22/20" 181 48D
° -0:22/20: 181 48D
- 1:02/20: 181 48D
° -0:02/20: 181 49D
o - 1:81/20: 181 48D
° o -0:81/20:1:81 48D
() - 1:91/20" 181 49D
° -0:91/20: 181 48D
) ° -0:G1/20: 181 48D
° - 0: /20! 181 48D
< o o 3
o o o 0_

carbohydrate and balanced overfeeding diets. (B) Select examples from Panel C demonstrating correlation of log,-fold changes between diets. (C) Comparison of the mean log, fold change of metabolites across all 7 dietary chambers. Colors represent the dietary

Supplemental Figure 3: Relation of metabolic response across dietary exposure. (A) Spearman correlation heatmap of the paired t-test results across dietary chambers. As might be expected, we observed a moderate degree of correlation between the high-
chamber, size is proportional to mean log,-fold change, and points are faded if the mean log,-fold change for each diet-metabolite combination did not reach at an FDR<5%.
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Supplemental Figure 4: Correlation of mean log2 fold changes across all dietary chambers. Spearman correlation plots comparing all diets against each other. This presents the full data which is summarized in Supplemental Figure 3A.
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each dietary chamber on the log2 fold change in metabolite, we constructed linear mixed models as follows: post-chamber log2 metabolite level ~ pre-chamber log2 metabolite level + diet + chamber order + random effect per participant. Chamber order refers to the
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Supplemental Figure 7: Relationship between log, fold change metabolite and physiologic measures by diet. VVolcano plots reporting the beta coefficient on log, fold change metabolite as a predictor of physiologic

measures, such as 24-h energy expenditure and 24-h respiratory quotient. Example model: 24-h energy expenditure ~

log, fold change metabolite + pre-chamber log, metabolite level + age + sex + race + BMI.
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Supplemental Figure 9: Comparison of effects of pre-chamber metabolite levels and log, fold change metabolite on physiologic measures. Scatterplots comparing beta coefficients
from the pre-chamber metabolite variable and the log, fold change metabolite variable for linear mixed models. Points are faded if neither beta coefficient had an FDR<5%.
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Supplemental Figure 10: Relations between log2 fold change metabolite and change in non-esterified free fatty acids (NEFA) in diet-stratified models. (A) Diet stratified models for NEFA with
beta coefficients on the log2 fold change metabolite. (B) Spearman correlation heatmap of the beta coefficient on log2 fold change metabolite on the outcome of post-chamber NEFA (adjusted for pre-
chamber NEFA and pre chamber metabolite and age/sex/race/BMI) across dietary chambers. (C) Supplemental Figure 7: Correlation between the sum of log2 fold changes in carnitines within participants
correlated against the change in NEFA.




{ Enrolilment J

[ Allocation ]

[ Analysis ]

Supplemental Figure 11: CONSORT diagram for study.
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