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Supplementary Materials and Methods
Study population
The DNBC collected data in a large sample of babies born in Denmark between 1997 and 2003. A total of 101,042 pregnancies were enrolled within the DNBC; data collected focused on various prenatal events and early childhood exposures. We restricted our analysis to 70,292 live-born children whose mothers participated in all three telephone interviews up to six months after birth, where information on prenatal health, wellbeing and pregnancy complications had been collected. The data was matched with child health outcomes, including childhood autism, by accessing the Danish National Patient Register 25.  A large and well-established population-based cohort created an opportunity to assess factors which may contribute to autism outcome and explore their early diagnostic capabilities. The register was also used to investigate the mothers’ history of mental health disorders.  
For this study, data on pregnancy from interviews at 12 weeks' gestation (interview 1), 30 weeks' gestation (interview 2), and 6 months after birth (interview 3) were included for prediction modelling. In total, 69% of participants completed all three interviews. Each interview comprised over 200 questions. Although interviews were not developed specifically to assess likelihood of autism outcome, they included information on socioeconomic status, prenatal health and disease, lifestyle factors, and infant characteristics such as birthweight. The full list of interview questions is available on the DNBC website.
Pregnancy and maternal interview data recoding
All raw responses to DNBC interview questions were recoded as follows: presence of a “yes” = 1; presence of a “no” = 0; any other non-response (i.e. “do not know”, “do not wish to answer”, “irrelevant”, “not applicable”, “undefined”) was considered missing (i.e. set to “NA”). We then engineered features by either summing the recoded responses to counts (“burden” variables) or converting them to a binary ever/never-type variable (“exposure” variables) (Supplementary Table 3).

Proteomics
Reagents: All reagents used were HPLC grade and prepared using ultrapure water with 18.2 MΩ cm resistivity (Milli-Q direct water purification system, Watford, UK). COmplete ULTRA Tablets, mini, EASYpack were purchased from Roche (Ireland). Bio-rad Bradford dye reagent was purchased from Bio-Rad (Kildare, Ireland). Sodium phosphate monobasic monohydrate, Sodium phosphate dibasic dehydrate, Acetic acid, Ammonium Bicarbonate, Bovine Serum Albumin (BSA), Tetraethylammonium bicarbonate buffer (TEAB), Tris(2-carboxyethyl)phosphine hydrochloride (TCEP), Iodoacetamide (IAA), Formic Acid (FA), and Trifluoracetic acid (TFA) were all purchased from Sigma-Aldrich (Ireland). RapiGest SF surfactant was purchased from Waters (Wexford, Ireland). Promega Seq Grade trypsin was purchased from Promega (Madison, USA), Sodium chloride (NaCl) and Acetonitrile were purchased from Fisher Scientific (Loughborough, UK). LoBind tubes were purchased from (Merck and Sarstedt, Feltham, UK and Wexford, Ireland). 0.22um spin filters and the Human-14 Multi Affinity Removal column were purchased from Agilent technologies (Ireland). The High-Select™ Top14 Abundant Protein Depletion Mini Spin Columns were purchased from ThermoFisher scientific (Illinois, USA). 10kDa Molecular weight cut-of (MWCO) Amicon ultra-2 Centrifugal filter units and Zip-tip pipette tips with 0.6ul C18 resin were purchased from Merk-Millipore (Ireland). 96 well plates were purchased from Sarsted (Wexford, Ireland). 
HPLC immunodepletion: Due to the dynamic range of proteins in plasma, immunodepletions are important to remove the most highly abundant proteins from each sample. For participant set 1, we used a Human 14 multiple affinity removal column coupled to a high-performance liquid chromatography (HPLC) system, thereby targeting the top 14 most abundant proteins in plasma. The 14 proteins targeted and depleted from each sample were; Albumin, Apolipoprotein AI, Apolipoprotein AII, Complement C3, Fibrinogen, Haptoglobin, IgA, IgG, IgM, Transferrin, Transthyretin, α1-Antitrypsin, α1-Acid Glycoprotein, α2-Macroglobulin. 
Firstly, plasma samples underwent a 1:4 sample dilution (45ul crude sample:135ul buffer A with protease inhibitor) before being transferred into a 0.22um spin filter and spun down in the centrifuge at 16,000g and room temperature. 160ul of the filtered sample was then drawn up, injected into the HPLC system and a pre-designed fractionation method based on manufactures instructions for the Human-14 Multi Affinity Removal column from Agilent. 
Immunodepletion with spin columns: Due to the time-consuming nature of HPLC immunodepletions, we used an alternative immunodepletion method for participant set 2, utilizing protein depletion mini spin columns (Thermo Scientific™). The Top 14 proteins removed by the High-Select™ Top14 Abundant Protein Depletion Resin include; Albumin, IgA, IgD, IgE, IgG, IgG (light chains), IgM, Alpha-1-acid glycoprotein, Alpha-1-antitrypsin, Alpha-2-macroglobulin, Apolipoprotein A1, Fibrinogen, Haptoglobin and Transferrin. More than 95% of these proteins are removed by highly specific immobilized antibodies, where minimal nonspecific interactions with other proteins occur. Each mini spin column contains 200ul of antibody resin, which can bind up to 600ug of plasma proteins. Thus, the protocol was optimized prior to commencing by using Bradford assays for protein quantification, ensuring optimal binding with umbilical cord blood plasma samples. All steps were undertaken in accordance with manufacturers' guidelines. Depletions were undertaken in batches of 10 samples to ensure consistency.
The depletion spin columns were removed from the fridge, labelled, and brought to room temperature. 10ul of crude cord blood plasma was added directly into the slurry of each depletion spin column. Once all samples were added to their respective spin columns, each column was inverted several times to ensure sufficient mixing of the sample with the slurry resin and the sample remained in solution. Samples were incubated for 15 minutes with continuous end-over-end mixing to ensure sample homogeneity, which required close monitoring. After incubation the end of the column was snapped off, placed into a labelled, 2ml lo-bind Eppendorf (collection tube) and the cap was loosened slightly. The spin columns in their collection tubes were centrifuged at 1,000g for 2 minutes. The spin columns were discarded, as the filtrate (depleted sample) was left in the collection tube for further analysis. Depleted samples were stored at -20°C until all depletions were complete. All samples were then concentrated using 10kDA Molecular Weight Cut-Off (MWCO) Amicon Ultra-2 centrifugal filters as described below.
Concentration buffer exchange: The unbound low abundant fractions were relatively dilute after immunodepletion, therefore 10kDA Molecular Weight Cut-Off (MWCO) Amicon Ultra-2 centrifugal filters were used to concentrate the samples and perform buffer exchange into 50mM ammonium bicarbonate solution. All steps were undertaken according to the manufacturer’s guidelines. 
Protein quantification: Protein quantification prior to sample digestion was determined using a Bradford assay, and Bovine Serum Albumin (BSA) was used to create standard solutions of varying concentration. Samples were reconstituted to a 1:2 concentration (10ul sample:10ul Buffer A with protease inhibitor) to ensure protein concentration was correctly quantified. A quality control (QC) was created by pooling 3ul from each sample. The QC was treated in the same way as each sample. 10ul of each reconstituted sample, QC and standard were pipetted in duplicate into a separate well of a 96 well plate. 200ul of Bradford reagent at 1:5 dilution was then added to each sample and standard. Absorbance readings were measured using a plate reader at 595nm. 
Protein digestion: 30ug of protein from each sample was transferred into a new labelled Eppendorf for tryptic protein digestion. Digestion was undertaken as previously described in English et al. (2018).  
Discovery proteomic analysis by LC-MS/MS analysis: All samples and internal standards underwent discovery proteomic profiling using LC-MS/MS analysis, as previously described in Noone et al., (2026). Samples were loaded onto EvoTips and run on a timsTOF Pro mass spectrometer (Bruker Daltonics, Bremen, Germany) coupled to the EvoSep One system (EvoSep BioSystems, Odense, Denmark). The peptides were separated on a reversed-phase C18 Endurance column (15cm x 150μm ID, C18, 1.9 μm) using the preset 30 SPD method. Mobile phases were 0.1% (v/v) formic acid in water (phase A) and 0.1% (v/v) formic acid in acetonitrile (phase B). The peptides were separated by an increasing gradient of mobile phase B for 44 minutes using a flow rate of 0.5 uL/min. The timsTOF Pro mass spectrometer was operated in positive ion polarity with TIMS (Trapped Ion Mobility Spectrometry) and PASEF (Parallel Accumulation Serial Fragmentation) modes enabled.  The accumulation and ramp times for the TIMS were both set to 100 ms, with an ion mobility (1/k0) range from 0.6 to 1.6 Vs/cm.  Spectra were recorded in the mass range from 100 to 1,700 m/z.  The precursor (MS) Intensity Threshold was set to 2,500 and the precursor Target Intensity set to 20,000.  Each PASEF cycle consisted of one MS ramp for precursor detection followed by 10 PASEF MS/MS ramps, with a total cycle time of 1.17 s.  A diaPASEF scheme consisting of 46 precursor isolation windows of 25 m/z width, covering a mass range of 300 – 1450 m/z and an ion mobility range of 0.6 to 1.6 Vs/cm, was created using the Bruker timsControl interface (2.0.53).
Bioinformatics: “Fragpipe” (version 18.0) computational platform was employed for the analysis of proteomics mass spectrometry data, from peptide searching to validation and quantitation. “FragPipe” was used for multiple workflows, including “DIA_Speclib_Quant” which was used for the analysis of the DDA and DIA data. In this workflow “MSFragger” searched the DDA data. Search results were validated by “Percolator” and proteins identified with “ProteinProphet”. A spectral library was built by “EasyPQP”, and quantitation of DIA data was performed by the “DIA-NN” module in “FragPipe”. The protein groups output file (pg_matrix) contained MaxLFQ-normalised intensities filtered at 1% FDR. Proteomics LFQ data (pg_matrix) were cleaned and prepared with the “DEPy” (“summarizedpy”) package in Python and subsequently analyzed in R (version 4.4.0). Samples with any evidence of haemolysis were excluded from analysis.

Metabolomics
Discovery Analysis Reagents: Ultrapure water with 18.2 MΩ cm resistivity (Milli-Q direct water purification system, Watford, UK) LC-MS grade acetonitrile (ACN), methanol and formic acid were purchased from Fisher Scientific (Loughborough, UK) and ammonium acetate and leucine enkephalin from Merck Life Sciences Ltd. (Arklow, Ireland) were used to prepare all mobile phase components for LC-MS/MS analysis. Cylinder gasses (nitrogen and argon) were supplied by BOC gases (Dublin, Ireland), while nitrogen for the MS was generated with PEAK Scientific nitrogen generator (Inchinnan, Scotland, UK). LC–MS glass vials, ACQUITY UPLC C18 BEH 1.7 µm, 2.1x100 mm column were purchased from Waters (Waters Corp., Wexford, Ireland). 

Targeted Steroid Analysis Reagents: Certified calibrators as part of Mass Trak kit were purchased from Waters Corporation (Drinagh, Co. Wexford, Ireland), which contained the following steroids at appropriate concentrations. DHEA-S (61-29392 nmol/L), cortisol (3-1388 nmol/L), 21-deoxycortisol (0.14-141 nmol/L), corticosterone (0.14-141 nmol/L), 11-deoxycortisol (0.15-144 nmol/L), androstenedione (0.17–169 nmol/L), 11-deoxycorticosterone (0.03-59 nmol/L), testosterone (0.05-74 nmol/L), DHEA (0.90-224 nmol/L), 17 a-hydroxyprogesterone (0.15-293 nmol/L), DHT (0.10-8.2 nmol/L) and progesterone (0.08-164 nmol/L). (11-deoxycortisol, DHEA, and DHT were ultimately excluded from analysis as results for these compounds were not reliable.) Additional standards that were not present in the MassTrak endocrine calibrator kit were purchased from Generon (Clontarf, Dublin, Ireland) and Merck. These included pregnenolone, pregnenolone sulfate, pregnenolone sulfate 13C3 and allopregnanolone.  These additional standards were made up to a stock solution of 1mg/ml and were diluted to appropriate concentration to be spiked into the calibrators. Isotope-labelled steroid mix in methanol was purchased from Chromsystems to be spiked into relevant samples and standards. The contents of the IS consisted of cortisol-d4, androstendione-13C3, 11- deoxycorticosterone-d8, DHEAS-d6, 17-hydroxyprogesterone-13C3, progesterone-13C3 and testosterone-d3. All standards and stock solutions mentioned above were stored at -20°C, excluding the MassTrak endocrine calibrator kit which was stored at 4˚C after reconstitution with water as per instructions.

Sample Extraction for Steroid Analysis: 10μl of IS solution and 50μl of the individual cord blood plasma and paediatric serum aliquots were added to individual wells within an Ostro Plate (Ostro phospholipid removal plates, 2 mL collection plates, Waters Corp. Wexford, Ireland). After the addition of the IS, 150μl of 1% formic acid in acetonitrile solution was added to the samples and mixed via aspiration. The Ostro Plate was put on a positive pressure manifold at 60 psi for 5 minutes using compressed nitrogen gas and drawn through the sorbent contained at the base of each well to retain proteins and phospholipids and thus extracting the analytes of interest. The resulting solution collected in the collection plate was taken and dried down by placing in a MiVac QUATTRO concentrator vacuum centrifuge for 2 hours at 45˚C. The dried samples were then reconstituted in 150μl of 2mM ammonium acetate in 50% methanol in H20for injection nto the LC-MS/MS.

Maximizing measurement accuracy and selectivity of endocrine steroids: Stripped serum spiked with the relevant steroid analytes of known concentrations were used and were obtained as part of the MassTrak endocrine steroid calibrator and quality control kit. QCs contained progesterone (0.1, 1.0, 35.0 ng/mL), testosterone (0.05, 0.5, 14.0 ng/mL), androstenedione (0.2, 2.0, 35.0 ng/mL), cortisol (10.0, 100.0, 350.0 ng/mL), corticosterone (0.2, 2.0, 35.0 ng/mL), 11-deoxycortocosterone (0.035, 0.35, 15.0 ng/ mL), 17-hydroxyprogesterone (0.2, 2.0, 70.047ng/mL dehydroepiandrosterone Sulfate (200, 2000, 8750 ng/mL) 

MRM analysis: Quantitative analysis was performed on a Waters Acquity UPLC coupled with a triple quadrupole mass detector (Xevo TQ MS) using electrospray ionization in positive/negative mode switching during a single run. The column temperature was set to 50°C, while the samples within the 96 well plate were kept at 8°C. The mobile phase A used in the UPLC system was 2 mM ammonium acetate in water, while mobile phase B consisted of 2 mM ammonium acetate in methanol. The flow rate of the mobile phases through the column was 0.4 ml/min. The sample was injected using an autosampler in partial loop mode with needle overfill with a 50μL loop, the injection volume was 20 μL. The initial flow rate of the mobile phase consisted of 65% of mobile phase A, 35% of mobile phase B, ramping to 20:80 (A:B) at 9 minutes. A one-minute-high organic flush 2:98 (A:B), followed by equilibration back to 65:35 (A:B) to complete the run with a total 11-minute run time. The mass spectrometer was programmed to monitor the transitions involved in the MRM assay. Mass spectrometry programming was done using the software MassLynx. In addition, MRM assay analysis of the analytes was performed using the software TargetLynx. Calibration curves were constructed, and samples quantified using the ratio of analyte response/IS response with 1/x weighting. The internal standard used for each analyte was its corresponding isotopically labelled analogue where available.  Progesterone-13C3 was used as the IS for pregnenolone and allopregnanolone.  Progesterone and Cortisol were calibrated without using IS ratio because the naturally occurring progesterone M+3 and cortisol M+4 isotope of these compounds was detectable and interfered with correct integration of Progesterone-13C3 and cortisol-d4, respectively.

Bioinformatics: Untargeted metabolomics peak area data were cleaned and prepared with the DEPy (summarizedpy) package in Python and subsequently analyzed in R (version 4.4.0). Features flagged as “fragment” were excluded. In the case of duplicate features (i.e. ones occurring in both positive and negative ionization modes), the one with the higher median peak area was retained. 




Supplementary Tables

Supplementary Table 1. Sample counts per omics modality stratified by sex for participant set 1 and participant set 2
	Modality
	Indication
	Female
	Male
	Ratio (M:F)
	Total

	Metabolite panel (Biocrates; Set 1)
	Case
	59
	213
	3.6
	272

	Metabolite panel (Biocrates; Set 1)
	Control
	61
	211
	3.5
	272

	Metabolomics (Set 1; -ve mode)
	Case
	40
	156
	3.9
	196

	Metabolomics (Set 1;  -ve mode)
	Control
	45
	155
	3.4
	200

	Metabolomics (Set 1; +ve mode)
	Case
	39
	159
	4.1
	198

	Metabolomics (Set 1; +ve mode)
	Control
	45
	159
	3.5
	204

	Proteomics (Set 1)
	Case
	50
	202
	4.0
	252

	Proteomics (Set 1)
	Control
	58
	195
	3.4
	253

	Proteomics (Set 2)
	Case
	17
	86
	5.1
	103

	Proteomics (Set 2)
	Control
	19
	72
	3.8
	91

	Targeted Steroids 
(Set 2)
	Case
	23
	89
	3.9
	112

	Targeted Steroids 
(Set 2)
	Control
	22
	86
	3.9
	108

	Footnote: Sample numbers do not include hemolyzed or otherwise excluded samples.






Supplementary Table 2. Sample counts per omics modality stratified by sample storage temperature
	Modality
	Indication
	Storage Temperature (°C)
	N

	Metabolite panel (Biocrates)
	Case
	-196
	272

	Metabolite panel (Biocrates)
	Control
	-196
	272

	Metabolomics (-ve)
	Case
	-196
	196

	Metabolomics (-ve)
	Control
	-196
	200

	Metabolomics (+ve)
	Case
	-196
	198

	Metabolomics (+ve)
	Control
	-196
	204

	Proteomics (Set 1)
	Case
	-196
	252

	Proteomics (Set 1)
	Control
	-196
	253

	Proteomics (Set 2)
	Case
	-80
	103

	Proteomics (Set 2)
	Control
	-80
	91

	Targeted Steroids (Set 2)
	Case
	-196
	17

	Targeted Steroids (Set 2)
	Case
	-80
	95

	Targeted Steroids (Set 2)
	Control
	-196
	12

	Targeted Steroids (Set 2)
	Control
	-80
	96

	Footnote: Some participant dataset 1 and 2 samples were originally stored at different temperatures.





Supplementary Table 3. Interview variables and associated questions
	variable
	question ID
	question
	source

	bmi
	A038A
	What is your current weight?
	int1

	bmi
	A040A
	How tall are you?
	int1

	burdens.bad_mood
	B100
	Have you felt frightened and anxious without reason?
	int2

	burdens.bad_mood
	B101
	Have you felt that the future looked hopeless?
	int2

	burdens.bad_mood
	B102
	Have you felt under a constant pressure?
	int2

	burdens.bad_mood
	B103
	Have you felt nervous or at unease?
	int2

	burdens.bad_mood
	B104
	Have you felt sad and blue?
	int2

	burdens.bad_mood
	B105
	Have you been more touchy and quick-tempered than usually?
	int2

	burdens.bad_mood
	B106
	Have you felt that everything was a big effort?
	int2

	burdens.bad_mood
	B107
	Have you felt tense and exhausted?
	int2

	burdens.bad_mood
	B108
	Have you felt that the demands made on you were too big?
	int2

	burdens.disease
	B1390101
	Week indicator for infection — example week var
	int2

	burdens.disease
	A066
	Did you ever have any disease in muscles or joints?
	int1

	burdens.disease
	A070
	Have you ever had any disease in the urinary system?
	int1

	burdens.disease
	A082
	Have you ever had diseases in your reproductive system?
	int1

	burdens.disease
	A088
	Have you ever had any serious disease that we haven’t discussed yet, for instance, heart disease, epilepsy or diabetes?
	int1

	burdens.disease
	A110_1
	Have you had any other disease during this pregnancy? (Item 1)
	int1

	burdens.disease
	B120
	During pregnancy, have you had any childhood diseases or skin rash?
	int2

	burdens.disease
	B128
	During pregnancy, have you had inflammation in your pelvis or kidneys?
	int2

	burdens.disease
	B132
	During pregnancy, have you had a fungal infection in your vagina?
	int2

	burdens.disease
	B138_1
	During pregnancy, have you had any inflammations or infections? (Item 1)
	int2

	burdens.disease
	B146
	During your pregnancy, have your husband or children had diseases with fever and skin rash?
	int2

	burdens.disease
	B160
	During pregnancy, have you had any metabolic diseases?
	int2

	burdens.disease
	B186
	During pregnancy, have you had a skin disease (not allergy)?
	int2

	burdens.disease
	B195
	During pregnancy, have you had any diseases in your muscles or joints?
	int2

	burdens.disease
	B222
	Have you taken any medication against infection or inflammation during pregnancy?
	int2

	burdens.disease
	P002
	During the last part of pregnancy, did you have inflammation of the bladder (cystitis)?
	int3

	burdens.disease
	P004
	During the last part of pregnancy, did you have inflammation in your pelvis or kidneys?
	int3

	burdens.disease
	P010
	During the last part of pregnancy, did you take any medication against inflammation or infection?
	int3

	burdens.disease
	B099G
	Have you been burdened by disease yourself?
	int2

	burdens.disease
	B099H
	Have you been burdened by disease in family or close friends?
	int2

	burdens.life_burden
	B099A
	Have you been burdened by financial troubles?
	int2

	burdens.life_burden
	B099B
	Have you been burdened by your housing situation?
	int2

	burdens.life_burden
	B099C
	Have you been burdened by your work situation?
	int2

	burdens.life_burden
	B099D
	Have you been burdened by the relations to your partner?
	int2

	burdens.life_burden
	B099E
	Have you been burdened by relations to family and friends?
	int2

	burdens.life_burden
	B099F
	Have you been burdened by the pregnancy itself?
	int2

	burdens.life_burden
	B099G
	Have you been burdened by disease yourself?
	int2

	burdens.life_burden
	B099H
	Have you been burdened by disease in family or close friends?
	int2

	burdens.life_burden
	B099I
	Have you been burdened by other things?
	int2

	exposure.fever
	A100
	Have you had a fever during your pregnancy?
	int1

	exposure.fever
	B110
	Have you had a fever while pregnant?
	int2

	exposure.fish_oil
	B060
	Have you taken fish oil (liquid or tablets) during pregnancy?
	int2

	exposure.fish_oil
	P089
	During the last part of pregnancy, did you take fish oil (liquid or tablets)?
	int3

	exposure.iron_pills
	B055
	Have you taken iron pills during pregnancy?
	int2

	exposure.iron_pills
	P088
	During the last part of pregnancy, did you take iron pills?
	int3

	exposure.medication
	B222
	Have you taken any medication against infection or inflammation during pregnancy?
	int2

	exposure.medication
	P010
	During the last part of pregnancy, did you take any medication against inflammation or infection?
	int3

	exposure.mental_disorder
	A075
	Have you ever suffered from any mental disorders or neurosis?
	int1

	exposure.smoked
	A127
	Did you smoke during pregnancy (ever)
	int1

	exposure.smoked
	B074
	Have you smoked since the last interview?
	int2

	exposure.smoked
	B075
	Do you smoke now?
	int2

	exposure.smoked
	P094
	During the last part of pregnancy, did you smoke?
	int3

	exposure.vitamins_folic
	B051
	Have you taken vitamins during pregnancy?
	int2

	exposure.vitamins_folic
	P085
	During the last part of pregnancy, did you take any vitamins?
	int3

	exposure.vitamins_folic
	B057
	Have you taken folic acid during pregnancy?
	int2

	miscarriage
	A005
	Have you ever had any miscarriages?
	int1

	Footnote: Original question responses were recoded as follows: presence of 'yes' = 1; presence of 'no' = 0; all other non-responses = NA. These recoded responses were either summed (burden) or converted to a binary (exposure). ‘Source’ refers to interview number (1-3).



Supplementary Table 4. Loaded R packages
	Package
	Version
	Package URL

	affy
	1.84.0
	https://bioconductor.org/packages/affy

	arrangements
	1.1.9
	https://github.com/randy3k/arrangements

	arrow
	23.0.1.1
	https://github.com/apache/arrow/, https://arrow.apache.org/docs/r/

	assertthat
	0.2.1
	-

	Biobase
	2.66.0
	https://bioconductor.org/packages/Biobase

	BiocGenerics
	0.52.0
	https://bioconductor.org/packages/BiocGenerics

	BiocParallel
	1.40.0
	https://github.com/Bioconductor/BiocParallel

	Biostrings
	2.74.1
	https://bioconductor.org/packages/Biostrings

	broom
	1.0.12
	https://broom.tidymodels.org/, https://github.com/tidymodels/broom

	clusterProfiler
	4.14.6
	https://yulab-smu.top/contribution-knowledge-mining/

	conflicted
	1.2.0
	https://conflicted.r-lib.org/, https://github.com/r-lib/conflicted

	cowplot
	1.2.0
	https://wilkelab.org/cowplot/

	dials
	1.4.2
	https://dials.tidymodels.org, https://github.com/tidymodels/dials

	DOSE
	4.0.1
	https://yulab-smu.top/contribution-knowledge-mining/

	dplyr
	1.2.0
	https://dplyr.tidyverse.org, https://github.com/tidyverse/dplyr

	enrichplot
	1.26.6
	https://yulab-smu.top/biomedical-knowledge-mining-book/

	enrichR
	3.4
	-

	forcats
	1.0.1
	https://forcats.tidyverse.org/, https://github.com/tidyverse/forcats

	genefilter
	1.88.0
	-

	GenomeInfoDb
	1.42.3
	https://bioconductor.org/packages/GenomeInfoDb

	GenomicRanges
	1.58.0
	https://bioconductor.org/packages/GenomicRanges

	ggbeeswarm
	0.7.3
	https://github.com/eclarke/ggbeeswarm

	ggh4x
	0.3.1
	https://github.com/teunbrand/ggh4x, https://teunbrand.github.io/ggh4x/

	gghighlight
	0.5.0
	https://yutannihilation.github.io/gghighlight/, https://github.com/yutannihilation/gghighlight

	ggplot2
	4.0.2
	https://ggplot2.tidyverse.org, https://github.com/tidyverse/ggplot2

	ggpmisc
	0.6.3
	https://docs.r4photobiology.info/ggpmisc/, https://github.com/aphalo/ggpmisc

	ggpp
	0.6.0
	https://docs.r4photobiology.info/ggpp/, https://github.com/aphalo/ggpp

	ggprism
	1.0.7
	https://csdaw.github.io/ggprism/, https://github.com/csdaw/ggprism

	ggpubr
	0.6.3
	https://rpkgs.datanovia.com/ggpubr/

	ggrepel
	0.9.6
	https://ggrepel.slowkow.com/, https://github.com/slowkow/ggrepel

	ggtext
	0.1.2
	https://wilkelab.org/ggtext/

	ggwordcloud
	0.6.2
	https://github.com/lepennec/ggwordcloud, https://lepennec.github.io/ggwordcloud/

	gmm
	1.9-1
	-

	gt
	1.3.0
	https://gt.rstudio.com, https://github.com/rstudio/gt

	hexbin
	1.28.5
	https://github.com/edzer/hexbin

	httr
	1.4.8
	https://httr.r-lib.org/, https://github.com/r-lib/httr

	infer
	1.1.0
	https://github.com/tidymodels/infer, https://infer.tidymodels.org/

	IRanges
	2.40.1
	https://bioconductor.org/packages/IRanges

	janitor
	2.2.1
	https://github.com/sfirke/janitor, https://sfirke.github.io/janitor/

	jsonlite
	2.0.0
	https://jeroen.r-universe.dev/jsonlite https://arxiv.org/abs/1403.2805

	lattice
	0.22-6
	https://lattice.r-forge.r-project.org/
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Supplementary Table 5. Association between case-control status and targeted MRM analysis of steroid abundance in participant dataset 2

	Targeted Steroid
	Standardized Coefficient  β
	z-statistic
	p-value
	df
	n
	OR

	Allopregnanolone
	-0.360 (SE=0.164)
	-2.2
	0.0279
	(6, 210)
	216 (Control: 105, Case: 111)
	0.698 [0.500, 0.954]

	Pregnenolone
	-0.359 (SE=0.166)
	-2.17
	0.0300
	(6, 210)
	216 (Control: 105, Case: 111)
	0.698 [0.497, 0.954]

	Cortisol
	0.121 (SE=0.142)
	0.849
	0.396
	(6, 211)
	217 (Control: 106, Case: 111)
	1.13 [0.855, 1.50]

	Androstenedione
	0.121 (SE=0.170)
	0.712
	0.476
	(6, 210)
	216 (Control: 105, Case: 111)
	1.13 [0.834, 1.63]

	Pregnenolone sulfate
	-0.0549 (SE=0.144)
	-0.381
	0.703
	(6, 208)
	214 (Control: 103, Case: 111)
	0.947 [0.713, 1.26]

	17-hydroxyprogesterone
	0.0496 (SE=0.147)
	0.337
	0.736
	(6, 210)
	216 (Control: 105, Case: 111)
	1.05 [0.789, 1.41]

	Progesterone
	-0.0455 (SE=0.144)
	-0.315
	0.753
	(6, 211)
	217 (Control: 106, Case: 111)
	0.956 [0.719, 1.27]

	Dehydroepiandrosterone sulfate
	0.0455 (SE=0.147)
	0.31
	0.757
	(6, 208)
	214 (Control: 103, Case: 111)
	1.05 [0.784, 1.40]

	Testosterone	
	-0.00952 (SE=0.149)
	-0.0638
	0.949
	(6, 210)
	216 (Control: 105, Case: 111)
	0.991 [0.739, 1.33]

	11-deoxycorticosterone
	-0.120 (SE=0.147)
	-0.818

	0.413

	(6, 210)

	216 (Control: 105, Case: 111)
	0.887 [0.658, 1.18]

	Footnote: p-values in bold are significant at the p <.05 level (two-tailed). df in brackets indicate degrees of freedom for the parameters and residuals of the models, respectively. OR indicates odds ratio on the response scale with 95% confidence intervals. Associations between standardized steroid abundance (analysed by targeted MRM metabolomics) and case-control status were assessed by logistic regression, adjusting for sex and batch.





Supplementary Table 6. Classification performance of trained prediction models

	Model
	Accuracy
	ROC AUC
	Sensitivity
	Specificity

	
	Mean
	SD
	95% CI
	Mean
	SD
	95% CI
	Mean
	SD
	95% CI
	Mean
	SD
	95% CI

	Interview + Pregnancy (N=517)
	0.59
	0.061
	[0.52, 0.67]
	0.64
	0.065
	[0.56, 0.72]
	0.43
	0.17
	[0.22, 0.64]
	0.76
	0.083
	[0.65, 0.86]

	Omics (males & females; N=371)
	0.52
	0.042
	[0.46, 0.57]
	0.48
	0.083
	[0.38, 0.59]
	0.35
	0.23
	[0.067, 0.64]
	0.65
	0.20
	[0.40, 0.90]

	Omics (males only; N=290)
	0.52
	0.054
	[0.45, 0.58]
	0.50
	0.096
	[0.38, 0.62]
	0.70
	0.20
	[0.45, 0.95]
	0.33
	0.21
	[0.072, 0.59]

	Complement proteins (N=194)
	0.58
	0.049
	[0.52, 0.64]
	0.63
	0.095
	[0.51, 0.74]
	0.71
	0.13
	[0.54, 0.88]
	0.43
	0.065
	[0.35, 0.51]

	Targeted Steroids (N=220)
	0.64
	0.046
	[0.58, 0.69]
	0.64
	0.046
	[0.58, 0.70]
	0.64
	0.053
	[0.58, 0.71]
	0.63
	0.092
	[0.52, 0.74]

	Targeted Steroids + Interview (N=217)
	0.60
	0.048
	[0.54, 0.66]
	0.63
	0.057
	[0.56, 0.70]
	0.66
	0.076
	[0.56, 0.75]
	0.54
	0.13
	[0.38, 0.71]

	Footnote: for classification performance, metrics were calculated based on 5 outer folds during nested CV with 5 inner folds for hyperparameter tuning. Model default decision thresholds (argmax) were used to calculate accuracy, sensitivity, and specificity. Results in bold correspond to the best performing model based on all performance metrics.







Supplementary Figures
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Supplementary Figure 1. DNBC participant selection flowchart
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Supplementary Figure 2. Upset plot of sample counts per -omics modality and participant dataset
Horizontal bars: total sample counts per modality. Vertical bars: unique sample counts per modality intersection, as indicated by lower panel.
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Supplementary Figure 3. Differential expression analyses of autism vs. neurotypical subjects stratified by sex
Effect of autism in male (A) and female subjects (B). (C) Fold change distributions of steroid-like features in untargeted metabolomics data (+ve and -ve modes) from participant dataset 1.
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Supplementary Figure 4. Classifier model feature importance
A) Association between targeted steroid feature abundance and model SHAP value. Data have been binned, and a LOWESS trend has been added to visualize the relationship. (B) Generalized additive modelling (GAM) of the top two features in panel A. The “mgcv” library was used to fit a GAM to assess non-linear relationships in targeted steroid data. Smooth (“s”) and interaction terms (“ti”) were fitted, using the binomial family and a REML optimizer. Models were checked for concurvity and basis dimensionality. A quadratic-like relationship between the Cortisol term and autism log-odds was significant (edf = 3.18, p = 0.0266) (left), while Allopregnanolone (edf = 2.73, p = 0.125) and the interaction term (edf = 2.14, p = 0.210) were not significant (right). (C) Association between a priori selected complement and coagulation feature abundance and model SHAP value. Data have been binned, and a LOWESS trend has been added to visualize the relationship.
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