Supplementary methods
1.Body measurement
[bookmark: OLE_LINK4][bookmark: _GoBack]Measure the height using a height and weight scale (Wuxi Weighing Instrument Factory Co., Ltd, Model, RGZ-120-RT). The subject should remove shoes and hats, stand upright, lean against the pillar, bring the heels together and the toes apart by 45 cm, look straight ahead, then pull down the head plate and gently touch the top of the head, and record the reading (accurate to 0.5 cm). Measure the weight using a height and weight scale (Wuxi Weighing Instrument Factory Co., Ltd, Model, RGZ-120-RT). The subject should only wear a single shirt and pants, remove shoes and hats, fasten their stomachs and empty their bladders, stand in the center of the weight scale plate. After the pointer stops steadily, record the reading, accurate to 0.5 kg.The height and weight of the parturient will be measured at all visits. Each measurement will be conducted twice and the average value will be recorded.
[bookmark: OLE_LINK3]Measure blood pressure using an electronic desktop sphygmomanometer (Biospace China Co.,Ltd, model No. 10000079942). Before taking the measurement, the participants need to rest quietly for 10 minutes and relax mentally. During the measurement, do not talk, do not move the arm or body. Avoid exertion and empty the bladder. Before the examination, stop smoking 15 minutes ago, and avoid drinking tea, coffee or other beverages before taking the measurement. The subject should sit upright with both feet flat on the ground. Insert the right arm into the cuff, place the elbow on the elbow pad, and raise it to the same level as the heart, with a comfortable support. Keep the back supported during the measurement. After about 5 minutes, the measurement will be taken again. The average value of the two measurements will be recorded.
[bookmark: OLE_LINK6]Measure the weight of newborns using an electronic baby scale (German seca 376 electronic baby scale). Place the weighing scale on a flat and hard surface, turn it on and set it to zero. Have the newborn lie flat on the scale pan, and use a soft towel to cushion the head. Wait until the reading stabilizes and record it. Take the average of 2-3 consecutive measurements.
Measure the height of newborns using an electronic baby scale (German seca 376 electronic baby scale). Have the newborn lie on the bottom plate of the measuring board on his back. The measurer should stand on the right side or the side of the head of the newborn. The measurer should hold the baby's two knees with his left hand to keep the legs straight. Then, move the sliding board to make it touch the heel of the feet. Read the number displayed on the vertical column on the bottom surface of the sliding board, which is the height of the newborn. Note that the measurement should not be based on the toe tip, as the toe tip may curl upwards, resulting in a smaller measurement result. After the measurement is completed, it is necessary to repeat the measurement again to ensure the accuracy of the reading.
2. Biological specimen collection procedure
In the first, second and third trimesters of pregnancy, 10mL to 15mL of venous blood is drawn from the ulnar vein and injected into serum tubes without anticoagulants, EDTA tubes or gray cap tubes containing glycolytic inhibitors. After sampling, some samples will be tested by the Laboratory Department of Peking Union Medical College Hospital within a maximum of four hours, and some samples will be centrifuged and aliquoted into a refrigerator at -80 degrees Celsius. In the early stage of pregnancy, blood tests are conducted for four items, blood routine, liver function, kidney function, thyroid function and infection. OGTT and blood routine tests are conducted between 24 and 28 weeks of pregnancy. In the late stage of pregnancy, blood routine, liver function and infection tests should be conducted. Remind pregnant women to avoid alcohol and overeating a few days before blood drawing. It is advisable to have blood drawn on an empty stomach 12 to 14 hours after a meal in the early morning. Because both after meals or extending the fasting time , hunger can cause changes in the chemical composition of the blood. One should not do vigorous exercise within 24 hours before blood drawing. Pregnant women should rest for at least 15 minutes before having their blood drawn, and at the same time, they should avoid emotional tension and excitement.
[bookmark: OLE_LINK16]Feces and urine should be collected in the early, middle and late stages of pregnancy and frozen in a refrigerator at -80°C as soon as possible. Remind pregnant women of the precautions for urine collection, Before collecting urine samples, it is best to thoroughly clean the urethral opening and external genitalia, and at the same time avoid contamination by mixtures such as leucorrhea and feces. It is recommended to collect the first urine in the early morning. Take two-thirds of the urine out of the cup, if continuous urination is not interrupted, cut off the urine discharged in the middle, and pour it into a disposable urinary catheter , about 10 to 12mL. Remind pregnant women of the precautions for fecal collection, Use the fecal spoon in the disposable fecal collection device to pick out a small amount of fresh feces, about the size of a broad bean. If there are no abnormalities, samples can be taken from different parts on the surface of the feces and multiple parts deep in the feces. Fecal samples must not be mixed with urine, and fecal samples must not be taken from urinals or urinals. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK19]Placenta and umbilical venous blood are collected after the fetus is delivered. After the fetus is delivered, the umbilical cord is cut. Foreign substances such as blood, amniotic fluid and meconium on the umbilical cord are removed, and it is disinfected with iodophor and gauze at least twice. After disinfection was completed, blood was collected by puncture at the umbilical vein. The blood collection process was kept as sterile as possible, and two tubes of blood were collected. The EDTA tube requires shaking the blood collection tube while collecting. The tubes without anticoagulants need to be centrifuged as soon as possible. The serum, plasma and white membrane layer after centrifugation should be frozen as soon as possible. Take the placentas from the maternal side and the fetal side respectively, and take 5 from each position. Wash the placenta with 0.9% normal saline and then freeze it in a -80°C refrigerator.
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Supplementary tables and figures
Table S1. The long-term and short-term hazards of GDM and SCH reported in the recent five years
	Reference
	Location
	Case and control
	Outcomes in case group

	[bookmark: _Hlk198556609]Page et al. (2020)1
	USA
	Stillbirths (n = 455) in pregnant women with prediabetes or GDM or the control group
	LGA↑, hypertensive disorders of pregnancy↑

	Daryl et al. (2023)2
	USA
	GDM (n = 909), and control (n = 20,359)
	Diabetes↑ (aHR 8.26, 95%CI 6.49-10.51)

	[bookmark: _Hlk198558557]Huang et al. (2025)3
	China
	Gestational weight trajectory of
GDM (n = 2,440) and non-GDM (n = 10,984)
	Offspring of GDM mothers with the Rapid-Slow pattern, weight z-scores ↑; BMI z-scores↑; overweight/obesity↑ 

	Beunen et al. (2025)4
	Belgium
	Fetal size examined by ultrasound of
GDM (n = 231) and non-GDM (n = 1,612)
	Fetal size, incidence of LGA and SGA (-)

	Golshahi et al. (2025) 5
	Iran
	Umbilical cord arterial blood gas of
GDM (n = 87) and non-GDM (n = 345)
	[bookmark: OLE_LINK48]Base deficit↑; pH↓

	[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Derakhshan et al. (2020)6
	Meta
	Birth weight of 
[bookmark: OLE_LINK36]SCH (n = 1,275) and euthyroid (n = 38,248)
	SGA↑; birth weight↓

	Toloza et al. (2022)7
	Meta
	SCH (n = 1,275) and euthyroid (n = 30,514)
	Preeclampsia↑

	Jiao et al. (2022)8
	[bookmark: OLE_LINK35]Meta

	SCH (n = 11,273) receiving LT4 treatment and control

	Preterm delivery, miscarriage, gestational hypertension, preeclampsia gestational diabetes (-)

	[bookmark: OLE_LINK40]Gao et al. (2024)9
	China

	[bookmark: OLE_LINK41]SCH receiving LT4 treatment (n = 668) and control (n = 668)

	Pregnancy loss↓ (RR = 0.528, 95% CI, 0.344-0.812); SGA infants ↑(RR = 1.595, 95% CI, 1.023-2.485)

	Foo et al. (2024)10
	Meta

	GDM and control (n = 71,758,188)
	[bookmark: OLE_LINK45]NAFLD↑ (OR 1.50; 95%CI 1.21-1.87)

	[bookmark: _Hlk200450729][bookmark: OLE_LINK39]Foo et al. (2024)10
	Meta

	Offspring of GDM and control (n = 9,832)
	Offspring NAFLD↑(OR 2.14; 95%CI 1.57-2.92)

	[bookmark: OLE_LINK46]Wang et al. (2024)11
	China
	SCH with dyslipidaemia (n = 770) or without dyslipidaemia (n = 182)

	[bookmark: OLE_LINK47]Gestational hypertension↑ (6.59% vs. 3.25%), preeclampsia/eclampsia↑(7.14% vs. 3.12%), GDM↑(22.53% vs. 13.77%), and low birth weight↑ (4.95% vs. 2.08%) 

	[bookmark: _Hlk200453692]Mihai et al. (2024) 12
	Romania
	[bookmark: OLE_LINK8][bookmark: _Hlk200453381]GDM with SCH (n = 21) and euthyroid (n = 75)
	Gestational hypertensive disorders, preterm, PPROMs, macrosomia, low birth weight, and fetal distress (-)
[bookmark: OLE_LINK52]Premature delivery↑

	Qian et al. (2024)13
	USA
	GDM (n = 510) and control (n = 7,955)
	[bookmark: OLE_LINK13]All-cause and cardiac mortality (-)


In vitro fertilization and embryo transfer (IVF-ET); SGA, small-for-gestational-age; LGA, large-for-gestational-age; PPROMs, prelabor rupture of membranes; (-) means negative
[bookmark: OLE_LINK5]Table S2. Risk factors of GDM and SCH reported in the recent five years of research
	Author
	Exposure
	group(s)
	Risk factors
	Location

	Iwama et al. (2025)3
	Weight and/or FPG
	Early GDM
(n = 385)
	Composite outcome↑: pre-pregnancy BMI≥25.0 kg/m2 (aRR 1.44) and FPG levels between 95 and 125 mg/dL (aRR 1.42)
	Japan

	Tagami et al. (2025)14
	Maternal age 

	Early GDM and/or GDM
(N = 72,270)
	[bookmark: OLE_LINK12]Early GDM↑: maternal age of 35-39.9 years (aORs 1.40) and ≥40 years (aORs 2.50) 
Late GDM↑: maternal age of 35-39.9 years (aORs 1.60) and ≥40 years (aORs 2.80)
	Japan

	Payandeh et al. (2025)15
	Dietary inflammatory index
(DII)
	GDM and control
(n = 635)
	GDM↑: the third (HR 2.98, 95%CI 1.98-6.46) and fourth (HR 2.72, 95%CI 1.11, 6.63) quartiles of DII
	Iran

	Talebi et al. (2025)  16
	Dietary fat intake
	GDM (3954 events) and PE (4,234 events)
	GDM↑: consumption of total fat (RR = 1.08), animal fat (RR = 1.56), vegetable fat (RR = 1.23), dietary cholesterol (RR = 1.48), and omega-3 fatty acid (RR = 1.11) 
	Meta Iran

	Zhao et al. (2025)17

	Whole blood concentrations of copper (Cu) in first semester
	GDM (n = 1262) and
[bookmark: OLE_LINK42]non-GDM
(n = 4216)

	[bookmark: OLE_LINK44]GDM↑: the highest tertile of Cu concentration (RR = 1.18, 95%CI = 1.01-1.39)

	China

	Hu et al. (2025)18
	[bookmark: OLE_LINK43]MiR-486-3p expression levels during 24-28 weeks of pregnancy
	GDM 
(n = 103) and non-GDM
(n = 98)

	GDM and miR-486-3p (AUC = 0.875, 95%CI 0.828-0.923, P < 0.0001)
	China 

	[bookmark: _Hlk200455697]Yang et al. (2023)19
	[bookmark: OLE_LINK38]Urinary levels of ten phthalate metabolites during early pregnancy
	SCH (n = 42) and euthyroid (n = 84)
	[bookmark: OLE_LINK53]SCH↑: urinary levels of MECPP, MEP,MEOHP, and ΣDEHP (aOR = 1.89, 1.42, 1.81, and 1.92, respectively)
	China

	[bookmark: OLE_LINK7]Zhang et al. (2020)20
	Serum fatty acids during the second and third trimesters
	SCH (n = 18) and euthyroid (n = 222)
	SCH↑: arachidic acid (OR = 1.29, 95% CI 1.01, 1.65), eicosenoic acid (OR = 1.11, 95% CI 1.01, 1.21), and eicosadienoic acid (OR = 1.15, 95% CI 1.03, 1.28)
	[bookmark: _Hlk200473274]China

	[bookmark: _Hlk200473669][bookmark: _Hlk200473902]Zhang et al. (2022)21
	Plasma manganese levels

	GDM 
(n = 225) and non-GDM
(n = 2,102)

	GDM↑: the third (RR 2.31 95% CI 1.48, 3.61) and highest quartile of plasma Mn levels (RR 3.35, 95% CI 2.17, 5.17)
	China

	Jianxin et al. (2024) 22
	Genetic and molecular traits
	30,699 pregnant woman
	GDM↑: MTNR1B (rs10830963-G, OR 1.57, 95% CI 1.45, 1.70)
	China


[bookmark: OLE_LINK37]Abbreviations: AUC, the area under the curve; aORs, adjusted odds ratio; MECPP, mono-(2-ethyl-5-carboxypentyl) phthalate; MEP, monoethyl phthalate; MEOHP,mono-(2-ethyl-5-oxohexyl) phthalate; ΣDEHP di-(2-ethylhexyl) phthalate (ΣDEHP); NAFLD, nonalcoholic fatty liver disease.


Table S3. Visit process schedule for clinical and body measurement data 
	Modality
	Screening period/
baseline period
	Follow-up stage

	
	V0
4w-10w + 6d
	V1
11w-13w + 6d
	V2
14w-27w + 6d
	V3
28w-37w +6d
	V4
Delivery

	Monther

	Sign the informed consent form1
	✓
	✓
	
	
	

	Clinical information collected2

	Demography3 
	✓
	
	
	
	

	Past history4
	✓
	
	
	
	

	Personal history5
	✓
	
	
	
	

	Current medical history6
	✓
	✓
	✓
	✓
	✓

	Medication history7 
	✓
	✓
	✓
	✓
	✓

	Family history8
	✓
	
	
	
	

	Childbearing history9
	✓
	
	
	
	

	Inclusion criteria
	✓
	✓
	✓
	✓
	✓

	Exclusion criteria
	✓
	✓
	✓
	✓
	✓

	Withdrawal criteria
	✓
	✓
	✓
	✓
	✓

	Body measurement

	Blood pressure
	✓
	✓
	✓
	✓
	✓

	Height
	✓
	
	
	
	

	Weight
	✓
	✓
	✓
	✓
	✓

	Newborn

	1 min Apgar score10
	
	
	
	
	✓

	Newborn length
	
	
	
	
	✓

	Newborn weight
	
	
	
	
	✓


Note, d, gestation days; V, visit; W, gestation weeks;  
1, informed consent must be signed before conducting the screening procedure.
2, clinical data were collected and extracted from standardized medical records
3, demography, record age, ethnicity, and current address as urban/rural. 
4, past medical history, including history of diabetes, thyroid diseases, hypertension, rheumatism and immune system diseases, heart diseases, cancer;  including surgical such as history history of thyroidectomy, gastrointestinal surgery, cholecystectomy.
5, including smoking, drinking, etc.
6, Current medical history, Diabetes, thyroid disorders, hypertension, rheumatism and immune system diseases, as well as pregnancy-related conditions such as preeclampsia, eclampsia, gestational hypertension, and intrahepatic cholestasis of pregnancy.
7, medication history, Examples include the use of insulin, oral hypoglycemic drugs, levothyroxine, aspirin, labetalol, and other medications.
8, Family history of diabetes, thyroid diseases, cancer, etc.
9, gravidity and parity 
10, within one minute after the baby's birth, assess the newborn's heart rate, breathing intensity, skin color, muscle strength and response to stimuli. These five items are represented by 0, 1 and 2 points respectively, and the maximum total score of the five items is 10 points.

Table S4.Conducted biological sample analyses and stored biological samples of the MEMO study. Blood samples were collected after the participants fasted for at least 8 hours.
	Examination
	V0 
	V2
	V3
	V4
	Information
	Instrument 

	Blood routine 
	✓
	✓
	✓*
	
	WBC;  LY%;  MONO%;  NEUT%;  EOS%;  BASO%;  LY#;  MONO#;  NEUT#;  EOS#;  BASO#;  RBC;  HGB;  HCT;  MCV;  MCHC;  MCH;  RDW-SD;  RDW-CV;  PLT;  PCT;  PDW;  MPV;  P-LCR
	Bayer2120

	Urine routine
	✓
	✓
	✓
	
	SG;  PH;  WBC;  NIT;  PRO;  GLU;  KET;  UBG;  BIL;  BLD
	

	75g OGTT
	
	✓
	
	
	0h，1h，and 2h glucose
	

	FBG
	✓
	✓*
	✓*
	
	Fasting blood glucose
	

	UA
	✓
	
	
	
	Uric acid
	SIEMENS ATELLICA

	P
	✓
	
	
	
	Inorganic phosphorus
	

	HbA1c
	
	✓*
	
	
	
	BIO-RAD D100 

	Thyroid function
	✓
	✓*
	✓*
	
	TT3，TT4，FT3，FT4，TSH
	SIEMENS ATELLICA 

	Thyroid antibody
	✓*
	
	
	
	A-Tg;   A-TPO
	Roche Cobas

	Liver function6
	✓
	✓*
	✓*
	
	ALT;  TP;  Alb;  A/G;  PA;  TBil;  DBil;  GGT;  ALP;  AST;  TBA;  LD;  ChE
	SIEMENS ATELLICA

	Kidney function
	✓
	✓*
	✓*
	
	Cr, E;  Urea
	SIEMENS ATELLICA

	Blood lipid
	✓*
	✓*
	✓*
	
	TC;  TG;  HDL-C;  LDL-C;  nonHDL-C
	SIEMENS ATELLICA

	hsCRP
	✓*
	
	✓*
	
	High-sensitivity C-reactive protein
	SIEMENS ATELLICA


[bookmark: OLE_LINK9]A-Tg, anti-thyroglobulin antibody; A-TPO, anti-thyroid peroxidase antibody; A/G, albumin/globulin Ratio; ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BASO, basophils; BIL, bilirubin; BLD, red blood cell; ChE, cholinesterase; Cr, E, creatinine; DBil, direct bilirubin; EOS, eosinophils; GGT, gamma-glutamyl transferase; GLU, glucose; HCT, hematocrit; HGB, hemoglobin; HDL-C, high-density lipoprotein cholesterol; hsCRP, high sensitive C-reactive protein; KET, ketones; LDH, lactate dehydrogenase; LY, lymphocytes; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; MONO, monocytes; MPV, mean platelet volume; NEUT, neutrophils; NIT, Nitrites; nonHDL-C, non-high-density lipoprotein cholesterol; OGTT, oral glucose tolerance test; PA, prealbumin; P-LCR, platelet large cell ratio; PCT, platelet hematocrit; PDW, platelet distribution width; PH, pH; PLT, platelets; PRO, proteins; RBC, red blood cells; RDW-CV, red cell distribution width, coefficient of variation; RDW-SD, red cell distribution width , standard deviation; SG, specific gravity; TBA, total bile acids; TBil, total bilirubin; TC, total cholesterol; TG, triglycerides; TP, total protein; UBG, urobilinogen; Urea, blood urea nitrogen; WBC, white blood cells; % , percentage; ✓*, additional items for patients with GDM or SCH.
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Table S5. Sample collected in the MEMO study. Blood samples were collected after the participants fasted for at least 8 hours.
	Examination
	V0 / V1
	V2
	V3
	V4
	Maximum volume of the cryogenic vial

	Serum
	✓
	✓
	✓
	
	1000uL

	Plasma
	✓
	✓
	✓
	
	500uL

	Urine
	✓
	✓
	✓
	
	4mL

	Stool 
	✓
	✓
	✓
	
	2mL

	Placenta fetal side
	
	
	
	✓
	2mL

	Placenta maternal side
	
	
	
	✓
	2mL 

	Umbilical venous serum
	
	
	
	✓
	2mL

	Umbilical venous plasma
	
	
	
	✓
	2mL

	[bookmark: OLE_LINK2]Specimen management
	✓
	✓
	✓
	✓
	N/A


Specimen management, including filling out sample application, transportation and storage forms
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