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Supplementary Fig. 1 Metabolic characteristics of different organs during late gestation.

a, The coefficient of variation of QC samples, where light blue N represents the negative ion mode and

dark blue P represents the positive ion mode. b, PCA analysis of QC samples and organ samples, with

QC samples represented by red points in the figure. ¢, PLS-DA analysis of heart, stomach, liver, brain,

placenta. Different organ samples were separated at different times. d, The KEGG enrichment of all

identified metabolites. The color of the bubble represents the value of -log10 (p value).



a Heart Stomach Liver Brain

Placenta Z-score
M M6 M54 M6 M28 1 =]
mazf | M20 M3 | M54 [ | M6 g
M10 m2g] ] M7 M28 I M22 e
VEEIN | M29 e w49 Ma |
21 il 14 1 M13 | 22 1 M20
vze] | M33 Ms2 | 3 ] M26 1
M16 ni M47 M35 M34 VEI |
M48, sl M60 1 M24 M1
M) il m17 m18 | M55 M45 |
M28 woll | a8 M58 2]
M51 vs 1 M37 M25 M14
M3 M4 | m10 M43 M55 1
wazs | [ M52 [ ] M5 M20 | ] M31
M46 ] wi I M40 1 M39 Ms4
Ma2 11 M21 M4t m27 M23 |
M2 1 M22 M38 M32 M35
M15 vaf | M11 M50 Mo 1
M53 | M8 1 Mas M33 m18 I
M58 | M55 M50 M19 M59
M7 M35 | M19 M9 M56
“Tirne N I I _— ie N I I I Time | I Time | I I ime | I I I
M1 12SHHT M11 i M21 D M31 Guanine M41 N-AcetyH-glutamic acid  M51 Pyuvic acid
M2 2Dodecylbenzenesulfonicacid M12 alpha-Dimorphecolicacid  M22 DOPA ' jtine  M42 O i M52 Stearic acid
M3 3-CMP M13 Arachidonicacid M23 D-Ribulose 5-phosphate  M33 Hippuric acid M43 Octanoylcamitine M53 Succinicacid
M4 4,5Dihydroorotic acid M14 Ascorbicacid M24 gammaGiutamylleucine M34 Hisidine M44 Orofic acid M54 UDP
M5 4O-alphdD idM15 Azelaic acid M25 gammaGlutamyltyrosine M35 IMP M45 Oxidized Glutathione M55 UMP
M6 4Pyridoxiacid M16 betaD-Glucose 6-phosphate M26 GDP M36 Indoxylsulfate M46 Palmiticacid M56 Uracil
M7 SHETE M17 betaGlycerophosphoric acid M27 Gluconic acid M37 L-Arginine M47 Phenylacetylglycine M57 Uricacid
M8 Adenyisuccinicacid M18 Bilirubin M28 Glutathione M38 L M4 phorylcholi M58 Uridinediphosphateglucuronic acid
M9 ADP M19 Cytidine M29 Glycine M39 L-Camitine M49 Propionylcamitine M59 UridinediphosphateN acetylgalactosamine
M10 Adrenic acid M20 Dephospho-CoA M30 Glycylisoleucine M40 Linoleic acid M50 Pymole2-carboxyiic acid  M60 Vaccenicacid
b c Adenylsuccinic acid Orotic acid
s 25
Time -
I EHN BN BN BN B Jitst W
(NI o AN Y o : w ol
Adenylsuccinic acid Z-score - ll | g:
— | | : ki i
Propionylglycine ol o8 4 I‘*
2 E: :
kaempferol I Tl T T T \vv\\\\i\v HHH‘
N-Acetylaspartylglutamic acid | 0 SRR A SRR R
o -2
Uric acid I I " " l I L-Asparagine 4-Pyridoxic acid
N-Acetyl-L-alanine =4 3 ”
alpha-Dimorphecolic acid AT
| "Il Group 2N | . it
L-Asparagine | Wheart . 1 1 |
Stearoylcarnitine Stomach l | | il
i
Palmitoylcarnitine Liver £ =
Methylmalonic acid | | I ul u 1 Brain T Tl R r
ORI . R S S R
N-Acetyl-L-aspartic acid i ] Bpizcenta s SRR R
Adrenic acid l Time Palmitoylcarnitine
sl 0] ] | I Weiss e
Linoleic acid | 1 E16.5 gl i o il Il ® teart
Orotic acid £18.5 € ”l ) i R @ chini
Ve d E195 2t i @5
accenicacid | | | | s} | | eriaceria
4-Pyridoxic acid S
8
AvP | 1INy

b
Tetradecanoylcarnitine SRR RS R R R

Supplementary Fig. 2 Differential metabolites of different organs during late gestation.

a, Heatmaps of top 20 differential metabolites in each of the 5 organs at E15.5-E19.5. All differential
metabolite codes are M1-M60, names for each number at the bottom, colors represent different
developmental times. b, Heatmap of different metabolites of different organs at E15.5-E19.5. The top of
20 differential metabolites were screened through PLS-DA analysis, with color indicating the abundance
of the metabolites, red indicating higher level, and blue indicating lower level. ¢, The logio(abundance) of
characteristic metabolites in 5 organs at E15.5 to E19.5. The sample sizes were: n=5 (heart and stomach

at E15.5), n=7 (heart at E16.5), and n=6 (all other groups). Error bars represent mean + SD.
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Supplementary Fig. 3 KEGG enrichment of metabolites of major organs.
a-e, The KEGG enrichment of top 20 differential metabolites in the heart (a), stomach (b), liver (c), brain
(d) and placenta (e) at E15.5-E19.5. The color of the bubble represents the value of -log10 (p value).
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Supplementary Fig. 4 Targeted metabolomics of heart in late gestation.

a, Chromatogram of central carbon cycle targeted metabolites in heart. The upper figure shows
quantitative detection of mixed standard samples, and the lower figure shows quantitative detection of
samples. b, OPLS-DA analysis of targeted metabolites of E16.5 and E18.5 samples (n=3 per group). ¢,
Heatmap showed the abundance of targeted metabolites in heart at E16.5 and E18.5 (n=3 per group),
red indicating higher level and blue indicating lower level. d, Targeted metabolite related metabolic
pathways. Highlighted in red represented upregulated metabolites at E18.5, blue represented

downregulated metabolites, and gray represented undetected metabolites (created with Biorender).
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Supplementary Fig. 5 Metabolic flux and transcriptome of heart in late gestation.

a, Infusion pattern diagram of 3C glucose isotopes in pregnant mice. b, Volcano diagram of differentially
expressed genes in heart between E16.5 and E18.5 (n=3 per group). ¢, Heatmap of top 100 differential
expression genes between E16.5 and E18.5. d, GO enrichment of upregulated differential expression

genes between E16.5 and E18.5.
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Supplementary Fig. 6 PLS-DA analysis of protein in stomach (a) and liver (b) at E16.5 and E18.5.
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Supplementary Fig. 7 Metabolic characteristics of brain and placenta in late gestation.
a, Heatmap of metabolites in purine and pyrimidine metabolism pathway of different organs from E15.5

to E19.5. Colors indicating the abundance of the metabolites, red represented higher level, and blue

represented lower level. b. Metabolites with similar abundance in the placenta and brain. The similar

metabolites were determined based on the ratio of metabolites in the brain and placenta being greater
than 0.95. Different time points from left to right. ¢, KEGG enrichment analysis of metabolites with all
similar abundance between brain and placenta. d, Schematic diagram of metabolic pathways of

carnosine and histidine in brain and placenta (created with Biorender).



