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The possible mechanism that RBP4 involved in GDM
Mechanism that RBP4 involved in glucose homeostasis is not yet fully understood. In general, RBP4 plays a role in progression of insulin resistance through immunity [1] and inflammatory mechanisms [2] in adipose and vascular tissues. Some possible mechanisms underlying the phenomena illustrated by this study.
(1) It now seems that elevated serum RBP4 might be a mechanistic link by which downregulation of GLUT4 in adipocytes contributes to the development or worsening of systemic insulin resistance [3]. 
(2) Retinol-dependent mechanisms by which RBP4 may influence insulin action include, but are not limited to, increased production or altered tissue metabolism of retinoic acid isomers, the active forms of retinol that interact with retinoic acid receptors (RARs) and retinoic acid-X receptors (RXRs) to regulate gene transcription [4]. 
(3) Several gluconeogenic enzymes, including phosphoenolpyruvate kinase (Pepck), are regulated by dietary retinol deficiency and/or retinoic acid treatment [5]. A previous study indicated that hepatic Pepck is regulated, either directly or indirectly, by circulating RBP4[3]. RBP4 can act directly to induce Pepck expression, increase basal glucose production, and reduce insulin action to suppress glucose production in hepatocytes. In skeletal muscle, RBP4 reduces insulin sensitivity by inhibiting both insulin receptor substrate-1 phosphorylation and phosphatidylinositol 3-kinase activation, while increasing hepatic glucose production by increasing PEPCK expression [3]. 
(4) RBP4 might also cause insulin resistance through a retinol-independent mechanism. Evidence suggests that RBP4 binds with high affinity and high specificity to cell surface receptors [3]. 
[bookmark: _GoBack](5) Inflammation may be the crucial way through which RBP4 exerts its function in the pathogenesis of insulin resistance [6]. Biological studies have shown that RBP4 induces the secretion of certain inflammatory risk markers, including TNF-a, IL-6, MCP-1, IFN-g, IL-1b, IL-2, IL-12, IL-10, and IL-8 in macrophages [7], as well as ICAM-1, VCAM-1, E-selectin, IL-6, and MCP-1 in endothelial cells [2]. RBP4’s role in inducing endothelial cell inflammation through NAD(P)H and NF-kB pathways occurs independently of STRA6 and retinol [7]. RBP4 binds to STRA6 and directly induces insulin resistance in adipocytes through c-Jun N-terminal kinases [8]. 
(6) RBP-4 induce endothelial inflammation by stimulating expression of proinflammatory molecules whose effects are mediated via the activation of NADPH oxidase and NF-κB[9]. Macrophage infiltration into adipose tissue is likely increased by the secretion of chemotactic molecules, such as MCP1, which is expressed by macrophages, as well as by adipocytes and other cells, especially in obese, insulin-resistant subjects [10]. As described previously, there was a significant positive relationship between adipose tissue CD68 and RBP4 expression, and also a significant relationship between adipose MCP1 and RBP4 ex pression. CD68 is a macrophage surface marker, and the expression of CD68 correlates with SI, and with the production of TNF_α and IL-6 [11]. 
(7) Most of the studies reported a positive relation between RBP4 and oxidative stress markers and a negative relation between RBP4 and antioxidant glutathione [12]. Thus, RBP4 may have a role in oxidative stress. Cellular oxidative stress leads to the activation of vascular inflammation [13]. 
(8) A study suggested that RBP4 may be associated with vascular endothelial dysfunction as a diabetic complication [14]. RBP4 may affect endothelial function directly through inhibition of insulin- mediated pathways for nitric oxide (NO) production in endothelial cells because in the insulin-resistant state, NO dependent vasodilation is impaired by decreased NO production [15].
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[bookmark: _Hlk504985564]Sup table I Multivariable-adjusted Spearman correlation coefficients of RBP4 and other factors 
	
	R[spearman]
	P

	Age
	0.098
	0.012

	Gestational age
	0.056
	0.109

	BMI
	0.154
	<0.001

	SBP
	0.043
	0.189

	DBP
	0.038
	0.235

	Total cholesterol
	0.033
	0.276

	HDL cholesterol
	-0.082
	0.015

	Triglyceride
	0.179
	<0.001

	FPG
	0.173
	<0.001

	Insulin
	0.124
	<0.001

	HOMA-IR
	0.213
	<0.001

	HbA1c
	0.155
	<0.001

	CRP
	0.181
	<0.001

	IL-6
	0.163
	<0.001

	Adiponectin 
	-0.127
	<0.001


[bookmark: _Hlk504999331]SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, glycosylated hemoglobin; BMI, body mass index; CRP, C-reactive protein; FPG, Fasting plasma glucose; HDL, high-density lipoprotein; IL-6, Interleukin 6; RBP4: Retinol binding protein 4















Sup table II Risk factors at admission prediction of GDM with AUROC
	Risk factors
	 AUC
	95%CI
	P

	Maternal age
	0.609
	0.549-0.608
	<0.001

	Pre-gestational BMI
	0.634
	0.573-0.695
	<0.001

	FPG
	0.590
	0.529-0.650
	<0.001

	Insulin
	0.592
	0.536-0.648
	<0.001

	HOMA-IR
	0.621
	0.575-0.673
	<0.001

	HbA1c
	0.612
	0.561-0.664
	<0.001

	CRP
	0.581
	0.519-0.643
	<0.001

	IL-6
	0.601
	0.543-0.659
	<0.001

	Adiponectin 
	0.591
	0.537-0.648
	<0.001

	RBP4
	0.737
	0.690-0.784
	Reference 


HbA1c, glycosylated hemoglobin; BMI, body mass index; CRP, C-reactive protein; FPG, Fasting plasma glucose; HDL, high-density lipoprotein; IL-6, Interleukin 6; RBP4: Retinol binding protein 4; ROC, Receiver operating characteristic; AUC, area under the curve















Sup Table III Univariate and multivariate logistic regression of GDM according to RBP4 and obese status 
	Groups (N) *
	GDM event

	
	GDM/ALL, (%)
	Crude OR(95%CI)ξ
	Adjusted OR(95%CI)ǂξ

	Not obese with low RBP4
	12/375, (3.2)
	Reference
	Reference

	Obese with low RBP4
	6/40, (15.0)
	5.34(1.88-15.12)
	3.04(2.11-5.21)

	Not obese with high RBP4
	54/348, (15.5)
	5.56(2.92-10.15)
	3.12(2.20-5.03)

	Obese with high RBP4
	29/64, (45.3)
	25.06(11.76-54.73)
	9.83(4.76-16.13)


*Obesity was defined as BMI>30kg/m2, low RBP4 was defined as plasma levels <23.7 ug/ml, and high RBP4 was defined as plasma levels ≥23.7ug/ml. With women not obese with low RBP4 (<median) as reference
ǂ adjusted for maternal age, Pre-gestational BMI, gestational age at sampling, smoking, ethnicity, pre-existing hypertension and CVD gestational weeks at admission, conception status, family history of diabetes, physical activity, SBP, DBP, total cholesterol, triglyceride, HDL, FPG, CRP, Insulin, IL-6 and adiponectin.
ξP value for the trend <0.001
OR, odds ratio; CI, confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, glycosylated hemoglobin; CVD, cardiovascular disease; CRP, C-reactive protein; FPG, Fasting plasma glucose; HDL, high-density lipoprotein; IL-6, Interleukin 6; RBP4: Retinol binding protein 4; GDM, gestational diabetes mellitus; ROC, Receiver operating characteristic; AUC, area under the curve
















Sup figure I Distribution of RBP4 in different groups. (A) plasma levels of RBP4 in obesity GDM patients and in GDM patients without obese. (B) plasma levels of RBP4 in older GDM patients and in other GDM patients (age <30 years). Horizontal lines represent medians and inter-quartile ranges (IQR). P values refer to Mann-Whitney U tests for differences between groups. RBP4=Retinol binding protein 4; GDM=gestational diabetes mellitus. 
[image: ]
image1.tif
Plasma RBP4 levels(ug/mi)

60

40

7=5043, P<0.001

No obese (1=723)

Obese (N=104)

Plasma RBP4 levels(ug/ml) &

g

8

8

3

3

7=2688, P=0.007

‘Age V/30(N=603)

Age>30(N=224)




