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Abstract
Gestational diabetes mellitus (GDM) refers to varying degrees of abnormal glucose metabolism that occur during pregnancy and excludes patients previously diagnosed with diabetes. GDM is a unique among the four subtypes of diabetes classified by the international World Health OrganisationOrganization standards. Although GDM patients constitute a small proportion of the total number of diabetes cases, the incidence of GDM has risen significantly over the past decade, posing substantial risk to pregnant women and infants. Therefore, it warrants considerable attention. The pathogenesis of GDM is generally considered to resemble that of type II diabetes, though it may have distinct characteristics. Analyzing blood biochemical proteins in the context of GDM can help elucidate its pathogenesis, thereby facilitating more effective prevention and management strategies. This article reviews this critical clinical issue to enhance the medical community's sufficient understanding of GDM.
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Core Tip: Pancreas β cellular damage and tissue insulin resistance are key to the pathogenesis of gestational diabetes mellitus (GDM). Once beta cell dysfunction begins, hyperglycemia, insulin resistance, and further beta cell dysfunction are likely to enter a vicious cycle. Introducing advanced biotechnology such as proteomics for basic research on GDM is a good attempt. RBP4 and ANGPTL8 proteins may play a role in the pathogenesis of GDM, but there is insufficient evidence to diagnose GDM by detecting the two proteins.

INTRODUCTION
In this editorial, we comment on a retrospective research paper by Cao et al[1], published in the latest issue of the World Journal of Clinical Cases. The authors used quantitative proteomics to detect differential protein expression in the blood of patients with gestational diabetes mellitus (GDM). Their goal was to explore the pathogenesis and characteristics of GDM and to identify potential biomarkers to predict its occurrence. Proteomics is the study of protein composition and its changes in cells, tissues, or organisms. This research includes analyzing protein expression levels, post-translational modifications, and protein-protein interactions[2]. The pathogenesis of GDM may involve abnormalities in lipid metabolism, activation of the coagulation cascade, the complement system, and various inflammatory response factors. Numerous proteins are also implicated. The author tested 47 proteins and found that two had significantly increased expression and certain specificity. These two proteins may have significant implications for the early diagnosis and understanding of GDM pathogenesis. Proteomics is a central focus of life sciences in the post genomic era. Complex post-translational modifications, subcellular localization or migration, and protein-protein interactions are challenging to determine at the mRNA level, necessitating the development of high-throughput and high-sensitivity research technologies. Proteomics techniques have filled these gaps. Techniques such as two dimensional gel electrophoresis, isoelectric focusing, biological mass spectrometry and non-gel technologies are all related to proteomics. In clinical practice, these technologies typically involve comparing and analyzing the protein mass spectrometry profiles in the serum of patients with the disease under study. Identifying differential proteins and using analysis software like Biomarker Pattern to establish relevant classification tree models are essential steps in this process[3]. The team conducting this study on GDM achieved promising results using these analytical techniques. This represents a positive step for the application of proteomics in interdisciplinary diseases within clinical medicine and obstetrics and gynecology.

THE COMPLEXITY AND DIVERSITY OF DIABETES PATHOGENESIS
Diabetes is a polygenic, genetically heterogeneous disease caused by a combination of genetic and environmental factors. Type I diabetes mellitus typically has a genetic abnormality background, where the destruction of pancreatic islets β-cells leads to absolute insulin deficiency, often mediated by abnormal immune factors. Type II diabetes mellitus (T2DM) is characterized by insulin resistance and an absolute or relative insufficiency of insulin secretion, primarily due to environmental factors such as excessive nutrition, obesity, insufficient physical activity, aging, long-term stress, and exposure to chemical toxins. Genetic factors also play a secondary role in T2DM, increasing genetic susceptibility and affecting certain aspects of glucose metabolism, though they are not necessary for the onset of the disease. Insulin resistance is now believed to be a hallmark of T2DM and is likely the initiating factor in its development. Both lipid overload and chronic inflammation can cause insulin resistance. Increased adipocyte levels in patients elevate the levels of free fatty acids and their metabolites in the blood and within pancreatic islet β-cells and muscle cells, inhibiting insulin signal transduction. Additionally, the inactivation of inflammatory proteins produced by macrophages can improve diet induced diabetes, while dietary fat promotes pathological insulin resistance through chronic inflammation[4]. Excessive adipocytes attract macrophages and secrete inflammatory signaling molecules such as TNF-α and IL-6, which block insulin signal transduction in skeletal muscle through JNK. These mechanisms overlap and interact, leading to insulin resistance.
The dysfunction of pancreaticislet β cells is crucial in the pathogenesis of T2DM. Defective β-cells lead to abnormal insulin secretion in terms of both quality and quantity, as well as disrupted insulin secretion patterns. The pathogenesis of T2DM progresses from impaired fasting glucose and impaired glucose tolerance to the appearance of clinical symptoms. Genetic abnormalities typically determine the initial factors causing structural and functional abnormalities of β-cells. These involve gene such as HLA, CTLA4, GCK, PTPN22, INS, and IL-2RA. Genome-wide association studies of T2DM have identified hundreds of genetic variants in non-coding and β-cell regulatory genomic regions. Walker et al[5] focused on β-cell hub gene and transcription factor RFX6, finding that multilayer genetic risks converge on RFX6-mediated networks, reducing insulin secretion. Other important factors influencing T2DM pathogenesis include abnormal mitochondrial function, disrupted tricarboxylic acid (TCA) cycle, abnormal triglyceride/free fatty acid cycle, oxidative stress of endoplasmic reticulum, chronic inflammation of islets, deposition of fat and other harmful substances in islets, low differentiation and transdifferentiation of β-cells, and abnormal endocrine hormone levels in patients. Additionally, the brain-centered glucose regulation system can lower blood glucose levels through both insulin-dependent and insulin-independent mechanisms. Reduced glucose availability also significantly impacts diabetes pathogenesis[6]. The dysfunction of pancreatic islet α-cells, deficiency of incretin secretion, and abnormal intestinal flora structure and function are also related to T2DM pathogenesis.

EXPLORING THE MECHANISM OF GDM
High-risk pregnant women prone to GDM are typically older, have positive urine glucose tests, obese, have a family history of diabetes, and experience persistent mental stress. The diagnosis of GDM requires an oral glucose tolerance test between 24 and 28 weeks of pregnancy. Women diagnosed with diabetes before pregnancy are considered to have diabetes complicated by pregnancy, which is beyond the scope of this discussion. Since the occurrence of GDM is similar to that of T2DM, understanding the pathogenesis of T2DM can provide significant insights into the pathogenesis of GDM. Although glucose metabolism in GDM patients may return to normal after delivery, a small number of patients can develop permanent diabetes. During early pregnancy, as gestational age increases, the fetus’s demand for nutrients rises. Concurrently, estrogen and progesterone increase the mother’s glucose utilization, causing her plasma glucose levels to decrease as pregnancy progresses[7]. In the second and third trimesters, anti-insulin substances in pregnant women increase, and the sensitivity of these chemicals decreases with advancing gestational age. Hormones such as estrogen, progesterone, leptin, cortisol, placental prolactin, and placental growth hormone collectively promote insulin resistance[8]. To maintain normal glucose metabolism, the demand for insulin must increase accordingly. If a pregnant woman has limited insulin secretion, GDM may occur if physiological changes during pregnancy cannot compensate and blood sugar levels rise. Chen et al[9] found that TET3 dysfunction in oocytes caused maternal inheritance of glucose intolerance, and defects or abnormalities in the glucokinase gene may be related to the pathogenesis of GDM.
Pregnancy can cause latent diabetes to manifest, lead to the development of GDM in women without prior diabetes, and exacerbate pre-existing diabetes. Cao et al[1] identified 215 differentially expressed proteins in GDM patients. Of these, the isotopic tags for relative and absolute quantification (iTRAQ) ratios of 47 proteins were significantly different, being greater than 1.50 or less than 0.67. Compared to healthy women, 31 proteins had increased expression in GDM pregnancies, while 16 proteins had decreased expression. The researchers divided the subjects into GDM and normal control groups according to IADPSG diagnostic criteria and used bioinformatics analysis to identify the key proteins and signaling pathways related to GDM. Venkatesh et al[10] retrospectively analyzed 1560822 cases of GDM in United States and found an increased frequency of various adverse pregnancy outcomes in these women. Specifically, there was a significant increase in the incidence of pre-eclampsia, premature delivery, and admission to the neonatal intensive care unit. Differences in adverse outcomes persisted across different racial groups. The impact of GDM on both mother and fetus depends on the quality of diabetes control. Poor blood sugar control significantly increases the risk of complications for both mother and fetus. Paolino et al[11] found that babies born to mothers with GDM had increased birth weight and C-peptide levels. Regardless of dietary regulation or insulin therapy, the number of Treg cells in the placentas of women with GDM decreased. They suggested that RANK signaling in thymic epithelium and natural Treg cells is central to pregnancy immunity and metabolic maternal adaptation. Human pregnancy is associated with progressive insulin resistance, which may manifest as dominant GDM if not compensated.
The changes in glucose metabolism during pregnancy are complex, and the potential mechanisms of GDM include abnormal endocrine hormones in the uterus, disrupted TCA cycle, oxidative stress in endoplasmic reticulum, fat overload and expansion, chronic immune inflammation, abnormal gluconeogenesis and oxidative stress, chronic damage to islet structure and deposition of harmful substances, and the inability of pancreatic β-cells to compensate for chronic energy demands, eventually leading to insulin resistance[1]. β-cell injury and tissue insulin resistance are central to the pathogenesis of GDM. When β cells lose the ability to accurately perceive blood glucose concentrations or cannot release sufficient insulin, β cell dysfunction occurs. Insulin resistance exacerbates this dysfunction, reducing insulin-stimulated glucose uptake and further leading to hyperglycemia. In response, β-cells must produce extra insulin. Insulin resistance often results from the failure of insulin signal transduction, leading to inadequate translocation of glucose transporter 4 to the plasma membrane. Once β-cell dysfunction begins, a vicious cycle of hyperglycemia, insulin resistance, and further β-cell dysfunction is likely to ensue.

THE ROLE OF RBP4 AND ANGPTL8 PROTEINS IN THE PATHOGENESIS OF GDM
RBP4 and ANGPTL8 are proteins synthesized by the liver and adipose tissue. Serum RBP4 levels are usually closely related to body weight and glucose sensitivity, with RBP4 affecting insulin function by regulating fat metabolism. There is a strong correlation between RBP4 levels and decreased blood flow-regulated vasodilation, increased urinary albumin excretion rate, and retinopathy, suggesting that serum RBP4 Levels can serve as a reference index for complications of type 2 diabetes. Wu et al[12] conducted a case-control study on 332 patients with GDM and 664 matched controls. After adjusting the multivariate model of potential risk factors, the OR for the extreme quartile of serum RBP4 level was 2.26, indicating that each standard deviation increment of RBP4 was associated with a 1.39 times higher risk of GDM. ANGPTL8 is involved in the regulation of lipid metabolism and triglyceride homeostasis, playing a role in the upstream or internal regulation of protein processing and lipoprotein metabolism. Abdeltawab et al[13] found that, compared with healthy pregnant women, levels of miRNA-223 and ANGPTL8 were significantly increased in women with GDM. MiRNA-223 and ANGPTL8 were also significantly correlated with each other and with total cholesterol and triglycerides. These findings support the hypothesis that miRNA-223 and ANGPTL8 are involved in the pathogenesis of GDM, suggesting that ANGPTL8 may be used for early diagnosis of the condition.
The scholars of the above study also found[1] a significant increase in RBP4 and ANGPTL8 proteins in the blood of pregnant women with GDM. The expression levels of RBP4 and ANGPTL8 proteins in the serum of these pregnant women were detected by ELISA, consistent with the results of mass spectrometry experiments, indicating certain sensitivity. Since both proteins are associated with insulin resistance, it is speculated that they are closely related to the pathogenesis of GDM. Some researchers believe that the level of ANGPTL8 in early pregnancy is significantly and independently correlated with the risk of developing GDM at 24-28 weeks of pregnancy. Combining ANGPTL8 levels with conventional risk factors can improve the predictive ability for GDM[14,15]. GDM affects about 14% of pregnant women worldwide. According to IADPSG diagnostic criteria, the International Diabetes Federation estimates that there are currently 18 million GDM patients, and this number is expected to rise with the obesity epidemic. Approximately 80% of pregnant women with diabetes have GDM, while less than 20% have pre-existing diabetes[16]. Pregnancy is a state of high metabolic activity, making the maintenance of glucose homeostasis crucial. When pancreatic β-cells cannot compensate for the chronic energy demands, leading to insulin resistance, hyperglycemia, and abnormal glucose supply to the growing fetus, GDM may occur[17]. RBP4 and ANGPTL8 may play a combined role in the pathogenesis of GDM, but there is still insufficient evidence to diagnose GDM solely by detecting these two proteins. Further research is needed to establish their diagnostic value.

CONCLUSION
Modern medicine emphasizes both precision and personalization, and research on GDM holds significant clinical and theoretical value. Damage to pancreatic islets β-cells and insulin resistance in tissue cells are key to the pathophysiology of GDM. Only through in-depth research on the pathogenesis of GDM can we hope to ultimately overcome this disease. Introducing advanced biotechnologies, such as proteomics, for basic research on GDM is a promising approach. In the future, it will be essential to collect more blood samples from GDM patients and track several relatively specific proteins to continue this line of research. This will enable a deeper understanding of GDM and the development of more effective diagnostic and therapeutic strategies.

REFERENCES
[bookmark: OLE_LINK3394][bookmark: OLE_LINK3395][bookmark: OLE_LINK3396][bookmark: OLE_LINK3397][bookmark: OLE_LINK3398]1 Cao WL, Yu CP, Zhang LL. Serum proteins differentially expressed in gestational diabetes mellitus assessed using isobaric tag for relative and absolute quantitation proteomics. World J Clin Cases 2024; 12: 1395-1405 [PMID: 38576811 DOI: 10.12998/wjcc.v12.i8.1395]
2 Zecha J, Bayer FP, Wiechmann S, Woortman J, Berner N, Müller J, Schneider A, Kramer K, Abril-Gil M, Hopf T, Reichart L, Chen L, Hansen FM, Lechner S, Samaras P, Eckert S, Lautenbacher L, Reinecke M, Hamood F, Prokofeva P, Vornholz L, Falcomatà C, Dorsch M, Schröder A, Venhuizen A, Wilhelm S, Médard G, Stoehr G, Ruland J, Grüner BM, Saur D, Buchner M, Ruprecht B, Hahne H, The M, Wilhelm M, Kuster B. Decrypting drug actions and protein modifications by dose- and time-resolved proteomics. Science 2023; 380: 93-101 [PMID: 36926954 DOI: 10.1126/science.ade3925]
3 Zhou W, Sailani MR, Contrepois K, Zhou Y, Ahadi S, Leopold SR, Zhang MJ, Rao V, Avina M, Mishra T, Johnson J, Lee-McMullen B, Chen S, Metwally AA, Tran TDB, Nguyen H, Zhou X, Albright B, Hong BY, Petersen L, Bautista E, Hanson B, Chen L, Spakowicz D, Bahmani A, Salins D, Leopold B, Ashland M, Dagan-Rosenfeld O, Rego S, Limcaoco P, Colbert E, Allister C, Perelman D, Craig C, Wei E, Chaib H, Hornburg D, Dunn J, Liang L, Rose SMS, Kukurba K, Piening B, Rost H, Tse D, McLaughlin T, Sodergren E, Weinstock GM, Snyder M. Longitudinal multi-omics of host-microbe dynamics in prediabetes. Nature 2019; 569: 663-671 [PMID: 31142858 DOI: 10.1038/s41586-019-1236-x]
4 Wei X, Song H, Yin L, Rizzo MG, Sidhu R, Covey DF, Ory DS, Semenkovich CF. Fatty acid synthesis configures the plasma membrane for inflammation in diabetes. Nature 2016; 539: 294-298 [PMID: 27806377 DOI: 10.1038/nature20117]
5 Walker JT, Saunders DC, Rai V, Chen HH, Orchard P, Dai C, Pettway YD, Hopkirk AL, Reihsmann CV, Tao Y, Fan S, Shrestha S, Varshney A, Petty LE, Wright JJ, Ventresca C, Agarwala S, Aramandla R, Poffenberger G, Jenkins R, Mei S, Hart NJ, Phillips S, Kang H, Greiner DL, Shultz LD, Bottino R, Liu J, Below JE; HPAP Consortium, Parker SCJ, Powers AC, Brissova M. Genetic risk converges on regulatory networks mediating early type 2 diabetes. Nature 2023; 624: 621-629 [PMID: 38049589 DOI: 10.1038/s41586-023-06693-2]
6 Schwartz MW, Seeley RJ, Tschöp MH, Woods SC, Morton GJ, Myers MG, D'Alessio D. Cooperation between brain and islet in glucose homeostasis and diabetes. Nature 2013; 503: 59-66 [PMID: 24201279 DOI: 10.1038/nature12709]
7 Lee TTM, Collett C, Bergford S, Hartnell S, Scott EM, Lindsay RS, Hunt KF, McCance DR, Barnard-Kelly K, Rankin D, Lawton J, Reynolds RM, Flanagan E, Hammond M, Shepstone L, Wilinska ME, Sibayan J, Kollman C, Beck R, Hovorka R, Murphy HR; AiDAPT Collaborative Group. Automated Insulin Delivery in Women with Pregnancy Complicated by Type 1 Diabetes. N Engl J Med 2023; 389: 1566-1578 [PMID: 37796241 DOI: 10.1056/NEJMoa2303911]
8 Chan JCN, Lim LL, Wareham NJ, Shaw JE, Orchard TJ, Zhang P, Lau ESH, Eliasson B, Kong APS, Ezzati M, Aguilar-Salinas CA, McGill M, Levitt NS, Ning G, So WY, Adams J, Bracco P, Forouhi NG, Gregory GA, Guo J, Hua X, Klatman EL, Magliano DJ, Ng BP, Ogilvie D, Panter J, Pavkov M, Shao H, Unwin N, White M, Wou C, Ma RCW, Schmidt MI, Ramachandran A, Seino Y, Bennett PH, Oldenburg B, Gagliardino JJ, Luk AOY, Clarke PM, Ogle GD, Davies MJ, Holman RR, Gregg EW. The Lancet Commission on diabetes: using data to transform diabetes care and patient lives. Lancet 2021; 396: 2019-2082 [PMID: 33189186 DOI: 10.1016/S0140-6736(20)32374-6]
9 Chen B, Du YR, Zhu H, Sun ML, Wang C, Cheng Y, Pang H, Ding G, Gao J, Tan Y, Tong X, Lv P, Zhou F, Zhan Q, Xu ZM, Wang L, Luo D, Ye Y, Jin L, Zhang S, Zhu Y, Lin X, Wu Y, Jin L, Zhou Y, Yan C, Sheng J, Flatt PR, Xu GL, Huang H. Maternal inheritance of glucose intolerance via oocyte TET3 insufficiency. Nature 2022; 605: 761-766 [PMID: 35585240 DOI: 10.1038/s41586-022-04756-4]
10 Venkatesh KK, Lynch CD, Powe CE, Costantine MM, Thung SF, Gabbe SG, Grobman WA, Landon MB. Risk of Adverse Pregnancy Outcomes Among Pregnant Individuals With Gestational Diabetes by Race and Ethnicity in the United States, 2014-2020. JAMA 2022; 327: 1356-1367 [PMID: 35412565 DOI: 10.1001/jama.2022.3189]
11 Paolino M, Koglgruber R, Cronin SJF, Uribesalgo I, Rauscher E, Harreiter J, Schuster M, Bancher-Todesca D, Pranjic B, Novatchkova M, Fededa JP, White AJ, Sigl V, Dekan S, Penz T, Bock C, Kenner L, Holländer GA, Anderson G, Kautzky-Willer A, Penninger JM. RANK links thymic regulatory T cells to fetal loss and gestational diabetes in pregnancy. Nature 2021; 589: 442-447 [PMID: 33361811 DOI: 10.1038/s41586-020-03071-0]
12 Wu P, Wang Y, Ye Y, Yang X, Lu Q, Liu Y, Zeng H, Song X, Yan S, Wen Y, Qi X, Yang CX, Liu G, Lv C, Pan XF, Pan A. Serum retinol-binding protein 4 levels and risk of gestational diabetes mellitus: A nested case-control study in Chinese women and an updated meta-analysis. Diabetes Metab Res Rev 2022; 38: e3496 [PMID: 34537998 DOI: 10.1002/dmrr.3496]
13 Abdeltawab A, Zaki ME, Abdeldayem Y, Mohamed AA, Zaied SM. Circulating micro RNA-223 and angiopoietin-like protein 8 as biomarkers of gestational diabetes mellitus. Br J Biomed Sci 2021; 78: 12-17 [PMID: 32421465 DOI: 10.1080/09674845.2020.1764211]
14 Huang Y, Chen X, Chen X, Feng Y, Guo H, Li S, Dai T, Jiang R, Zhang X, Fang C, Hu J. Angiopoietin-like protein 8 in early pregnancy improves the prediction of gestational diabetes. Diabetologia 2018; 61: 574-580 [PMID: 29167926 DOI: 10.1007/s00125-017-4505-y]
15 Leong I. Diabetes: ANGPTL8 as an early predictor of gestational diabetes mellitus. Nat Rev Endocrinol 2018; 14: 64 [PMID: 29219150 DOI: 10.1038/nrendo.2017.167]
16 Tobias DK, Merino J, Ahmad A, Aiken C, Benham JL, Bodhini D, Clark AL, Colclough K, Corcoy R, Cromer SJ, Duan D, Felton JL, Francis EC, Gillard P, Gingras V, Gaillard R, Haider E, Hughes A, Ikle JM, Jacobsen LM, Kahkoska AR, Kettunen JLT, Kreienkamp RJ, Lim LL, Männistö JME, Massey R, Mclennan NM, Miller RG, Morieri ML, Most J, Naylor RN, Ozkan B, Patel KA, Pilla SJ, Prystupa K, Raghavan S, Rooney MR, Schön M, Semnani-Azad Z, Sevilla-Gonzalez M, Svalastoga P, Takele WW, Tam CH, Thuesen ACB, Tosur M, Wallace AS, Wang CC, Wong JJ, Yamamoto JM, Young K, Amouyal C, Andersen MK, Bonham MP, Chen M, Cheng F, Chikowore T, Chivers SC, Clemmensen C, Dabelea D, Dawed AY, Deutsch AJ, Dickens LT, DiMeglio LA, Dudenhöffer-Pfeifer M, Evans-Molina C, Fernández-Balsells MM, Fitipaldi H, Fitzpatrick SL, Gitelman SE, Goodarzi MO, Grieger JA, Guasch-Ferré M, Habibi N, Hansen T, Huang C, Harris-Kawano A, Ismail HM, Hoag B, Johnson RK, Jones AG, Koivula RW, Leong A, Leung GKW, Libman IM, Liu K, Long SA, Lowe WL Jr, Morton RW, Motala AA, Onengut-Gumuscu S, Pankow JS, Pathirana M, Pazmino S, Perez D, Petrie JR, Powe CE, Quinteros A, Jain R, Ray D, Ried-Larsen M, Saeed Z, Santhakumar V, Kanbour S, Sarkar S, Monaco GSF, Scholtens DM, Selvin E, Sheu WH, Speake C, Stanislawski MA, Steenackers N, Steck AK, Stefan N, Støy J, Taylor R, Tye SC, Ukke GG, Urazbayeva M, Van der Schueren B, Vatier C, Wentworth JM, Hannah W, White SL, Yu G, Zhang Y, Zhou SJ, Beltrand J, Polak M, Aukrust I, de Franco E, Flanagan SE, Maloney KA, McGovern A, Molnes J, Nakabuye M, Njølstad PR, Pomares-Millan H, Provenzano M, Saint-Martin C, Zhang C, Zhu Y, Auh S, de Souza R, Fawcett AJ, Gruber C, Mekonnen EG, Mixter E, Sherifali D, Eckel RH, Nolan JJ, Philipson LH, Brown RJ, Billings LK, Boyle K, Costacou T, Dennis JM, Florez JC, Gloyn AL, Gomez MF, Gottlieb PA, Greeley SAW, Griffin K, Hattersley AT, Hirsch IB, Hivert MF, Hood KK, Josefson JL, Kwak SH, Laffel LM, Lim SS, Loos RJF, Ma RCW, Mathieu C, Mathioudakis N, Meigs JB, Misra S, Mohan V, Murphy R, Oram R, Owen KR, Ozanne SE, Pearson ER, Perng W, Pollin TI, Pop-Busui R, Pratley RE, Redman LM, Redondo MJ, Reynolds RM, Semple RK, Sherr JL, Sims EK, Sweeting A, Tuomi T, Udler MS, Vesco KK, Vilsbøll T, Wagner R, Rich SS, Franks PW. Second international consensus report on gaps and opportunities for the clinical translation of precision diabetes medicine. Nat Med 2023; 29: 2438-2457 [PMID: 37794253 DOI: 10.1038/s41591-023-02502-5]
17 Plows JF, Stanley JL, Baker PN, Reynolds CM, Vickers MH. The Pathophysiology of Gestational Diabetes Mellitus. Int J Mol Sci 2018; 19 [PMID: 30373146 DOI: 10.3390/ijms19113342]

Footnotes
Conflict-of-interest statement: The authors declare that they have no conflict of interest.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: Https: //creativecommons.org/Licenses/by-nc/4.0/

Provenance and peer review: Invited article; Externally peer reviewed.

Peer-review model: Single blind

Specialty type: Medicine, research and experimental
Country of origin: China
Peer-review report’s classification
Scientific Quality: Grade B
Novelty: Grade B
Creativity or Innovation: Grade B
Scientific Significance: Grade B

P-Reviewer: Morya AK S-Editor: Qu XL L-Editor: A P-Editor: 

