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Abstract 
[bookmark: _Hlk103030827]Background and objectives: Serine racemase (SRR) and protein tyrosine phosphatase receptor type D (PTPRD)were suggested as Type 2 diabetes mellitus (T2DM) candidate genes by a genome-wide association study (GWAS) in the Chinese population. Association studies have been replicated among East Asian Populations. The association of SRR and PTPRD genetic polymorphisms with T2DM in Southeast Asian Populations still needs to be studied. Materials and Methods: This study aimed to investigate the association of SRR and PTPRD genetic polymorphisms with T2DM in Malay subjects. The single nucleotide polymorphisms (SNPs) of SRR (rs4523957, rs391300, and rs8081273) and PTPRD (rs17584499 and rs649891) were genotyped in 440T2DM and 398 normal Malay subjects.	Comment by Dr. Kapil Kumar: Important issue, discussed clearly and objectively. Appropriate tables to expose the data. The discussion and conclusions are very interesting. Important statistical analysis.

Results:The recessive genetic model showed that SRR genotype GG of rs4523957 and genotype TT of rs391300 are risk factors for T2DM (OR = 1.42; 1.45, P = 0.022; 0.020, respectively), whereas the dominant and additive genetic models showed that PTPRD SNPs rs17584499 were protective for T2DM (OR = 0.76; 0.77, P = 0.033; 0.031, respectively). 
Conclusion:This study replicated the association of SRRrs4523957, rs391300, and PTPRD rs17584499 genetic polymorphisms with T2DM in Malay, while more investigation in different populations is required to confirm this association.
Keywords:Genetic polymorphism, Type 2 diabetes mellitus, Single-nucleotide polymorphism, Risk factors	Comment by Dr. Kapil Kumar: Arrange alphabetically
Introduction 
Diabetes is the most common metabolic disease affecting 537 million people (10.5%) worldwide in 2021, and it is predicted that the total number of people living with diabetes will increase to 783 million by 20451. Type 2 diabetes mellites (T2DM) is a heterogeneous group of disorders that display relative insulin deficiency and is usually associated with obesity, insulin resistance, impaired insulin secretion, and increased hepatic glucose production2. Both genetic susceptibility and environmental factors likely contribute to the development of T2DM3.Genome-wide association (GWAS) study identified 1,791 susceptibility loci for T2DM4.The serine racemase gene (SRR) is located on chromosome 17 and has been suggested to be associated with T2DM5 and gestational diabetes in Chinese6. The association of SRRgenetic variations with T2DM was not replicated in another study7. The SRR encodes a serine racemase enzyme that synthesizes D-serine from L-serine. D-serine is a co-agonist of glutamate signaling, which regulate insulin and glucagon secretion in pancreatic islets and thus may play a role in the etiology of T2DM8.	Comment by Dr. Kapil Kumar: The reader will notice harmony in the first step of the presentation of the subject and focused easily on the aims of the work.
	Comment by Dr. Kapil Kumar: ?
Recently, Raza et al.9 reported that the downregulated expression of the SRR gene is associated with the pathophysiological development of T2DM and metabolic disorders. The transcriptome of EndoC-βH1 cells with SRR knockdown has been reported to be involved in decreased insulin secretion and T2DM development10. Decreased expression of SRR significantly affects insulin secretion from human EndoC-βH1 cells11. A recent study showed that chronic d-serine supplementation impairs insulin secretion12. Protein tyrosine phosphatase receptor type D (PTPRD) (chromosome 9) has been suggested to be associated with T2DM5,8. Another GWAS study in Mexican‑Americans with 837 T2DM cases and 436 normoglycemic controls, followed by a meta‑analysis, revealed such an association with PTPRD13. The PTPRD is a protein tyrosine phosphatase that may affect insulin signaling in its target cells8. In another study, the PTPRD genetic variant was suggested to be associated with the progression to diabetes in Han Chinese, most likely through increased insulin resistance5. The levels of PTPRD were significantly decreased in patients with T2DM, and this protein is involved in the insulin signaling pathway14.	Comment by Dr. Kapil Kumar: The introduction section adequately explains the framework and problems of the research.
Good and properly articulated.

The association of SRR and PTPRD genetic polymorphisms with T2DM was conducted in the Chinese population, while the Southeast Asian population still needs to be studied. In addition, the association studies of SRR with T2DM are controversial.Therefore, we aimed to investigate the association of SRR and PTPRD genetic polymorphisms with type 2 diabetes in Malay subjects.  	Comment by Dr. Kapil Kumar: This study has definitely contributed to knowledge, as most of the information provided are new.

Materials and Methods	Comment by Dr. Kapil Kumar: Author should mention reagents used with their suppliers details.
This study was approved by the Medical Ethics Committee of the University Malaya Medical Centre. A written consent form was obtained from each participant.	Comment by Dr. Kapil Kumar: Include Ethics committee approval number.	Comment by Dr. Kapil Kumar: How the informed consent was obtained?

Data sources
Malay subjects who enrolled for a health check-up at UMMC were approached to participate in this study (control group). Previously diagnosed Malay subjects with T2DM who attended the Malaya Medical Centre (UMMC) Kuala Lumpur for treatment were invited to participate in this study (case group). All participants recruited in this study were aged 30–70 years old. Fasting venous blood (5 ml) was collected from each subject into a plain tube for biochemical analysis and a K2 EDTA tube for genetic analysis and HbA1c measurement. The waist circumference of each participant was measured midway between the lower rib margin and the superior iliac spine in a standing position.The participant’s weight and height were measured, and BMI was calculated. The blood pressure (BP) of each participant was measured by Automatic Blood Pressure, Omron IntelliSense. 	Comment by Dr. Kapil Kumar: Well designed and adequate. It is covered by the researcher very well.

Genetic Analyses
Peripheral blood leukocyte DNA was extracted using Wizard Genomic DNA Purification Kit (Promega Corporation, Madison, WI, USA) according to the manufacturer’sinstructions. The predesign TaqMan genotype assay (Applied Biosystems Inc, Foster City, USA) was used for genotyping the SNPs of SRR(rs4523957, rs391300, and rs8081273) and PTPRD(rs649891 and rs17584499)according to the manufacturer’s protocol using the StepOnePlus Real-Time PCR system (Applied Biosystems Inc, Foster City, USA). No template control (NTC) was included in each real-time PCR run as quality control and to exclude DNA contamination.	Comment by Dr. Kapil Kumar: Direct and usually used in research. Methodology adopted for various activities has been mentioned with utmost clarity.

Biochemical Analyses 	Comment by Dr. Kapil Kumar: The structure is compact, sequential and logical. Methodology indicates meticulous and excellent data collection.

A Fully automated analyzer Dimension® RxL Max® Integrated Chemistry System (Siemens Healthcare Diagnostics Inc. Deerfield, IL USA) was used to measure fasting blood glucose (FBG), glycated hemoglobin (HbA1c), triglyceride (TG), total cholesterol, and high-density lipoprotein cholesterol (HDL-c). 
Statistical Methods
The statistical analyses were performed by IBM SPSS 22 program (SPSS, Inc, Chicago, USA). The associations of the SNPs with T2DM were evaluated by recessive, dominant, and additive genetic models using logistic regression controlled by age, gender, and body mass index. The SNPs deviations from the Hardy-Weinberg equilibrium were analyzed online (http://shesisplus.bio-x.cn/SHEsis.html). 
Results 
Eight hundred thirty-eight Malay subjects signed the consent forms and donated blood, 440 T2DM, and 398 normal subjects. The demography and biochemical parameters of the subjects were depicted in Table 1. As a consequence of T2DM, the diabetic patients had larger waist circumferences, higher BMI, high FBG, HbA1c, and TG compared to normal subjects. The total cholesterol and HDL-c levels were lower in T2DM patients compared to normal individuals, whereas there were no differences between normal and T2DM subjects in systolic and diastolic blood pressure. In addition, the diabetic patients were significantly older than normal subjects. Table 2 shows the Hardy-Weinberg equilibrium (HWE), call rates, and SNP positions of the included SNPs in this study. The included SNPs in this study did not deviate from HWE in normal subjects, and all SNPs were further analyzed.	Comment by Dr. Kapil Kumar: The authors present your results in logical sequence in the text and tables, giving the main or most important findings first.



	Table 1: Biochemical characterization of normal and type 2 diabetic Malay subjects

	
	Normal subjects
n=398
	Diabetic subjects
n=440
	p value	Comment by Dr. Kapil Kumar: p, 
Generally p value is written in italics

	
	Mean ± STD
	Mean ± STD
	

	Age (years)
	47.55±10.03
	50.28±8.68
	2.8x10-5

	Body mass index (BMI)
	27.35±5.38
	28.66±5.17
	3.3x10-04

	Waist (cm)
	90.12±14.36
	96.54±11.78
	8.9x10-12

	Systolic blood pressure (mmHg)
	135±18.98
	137±18.07
	0.14

	Diastolic blood pressure (mmHg)
	83.33±10.63
	82.66±9.83
	0.14

	Fasting blood glucose (mmol/l)
	5.12±0.58
	8.98±3.76
	1.5x10-74

	Glycated hemoglobin (%)
	5.65±0.53
	8.5±2.09
	2.5x10-100

	Total cholesterol (mmol/l)
	5.37±1.01
	5.04±1.34
	5.1x10-05

	High-density lipoprotein Cholesterol (mmol/l)
	1.31±0.33
	1.15±0.27
	4.5x10-15

	Triglycerides (mmol/l)
	1.56±0.86
	1.91±1.23
	2.5x10-06

	STD, standard deviation of the mean





	Table 2: Hardy-Weinberg equilibrium, call rate and SNP position

	
	P value in case	Comment by Dr. Kapil Kumar: p, 
Generally p value is written in italics
	P value in control	Comment by Dr. Kapil Kumar: p

	Call rate
	SNP Position


	SRR   SNPs

	rs4523957
	0.0007
	0.378
	0.962
	Chromosome 17* (2,155,649)

	rs391300
	0.217
	0.961
	0.974
	Chromosome 17* (2,163,008)

	rs8081273
	0.257
	0.386
	0.958
	Chromosome 17* (2,169,075)

	PTPRD SNPs

	rs17584499
	0.041
	0.142
	0.975
	Chromosome 9*(8,869,118)

	rs649891
	0.887
	0.996
	0.974
	Chromosome 9*(10,420,602)

	*Location on chromosome based on dbSNP Hap-Map (forward strand at NCBI build 36). PTPRD, protein tyrosine phosphatase receptor type D gene; SRR, serine racemase gene



The results found that homozygous genotype GG of rs4523957 and genotype TT of rs391300 were frequent in diabetic patients (34.6%; 31.3) compared to normal subjects (27.7%; 25.2), respectively. In contrast, the homozygous genotype CC of rs17584499 is more frequent among normal subjects (50.9%) than diabetic patients (57.4%) (Table 3). There were no differences in genotype frequencies of SRR SNP (rs8081273) and PTPRD SNP (rs649891between normal subjects and diabetic patients. 	Comment by Dr. Kapil Kumar: It was presented in a good manner. Result is comprehensive and well tabulated.
Well designed and adequate.


Table 3: Frequencies SRR and PTPRD single nucleotide polymorphisms among normal and diabetic Malay subjects
	[bookmark: _Hlk137839066]
	n(%frequency) in Normal 
n=398
	n(%frequency)in Diabetic 
n=440

	
	HR

	Hetero
	HD

	HR
	Hetero
	HD

	SRR SNPs

	rs4523957
	TT
98 (25.3)
	GT
182 (47.0)
	GG
107 (27.7)
	TT
107 (24.9)
	GT
174 (40.5)
	GG
149 (34.6)

	rs391300
	GG
91 (23.5)
	AG
199 (51.3)
	AA
98 (25.2)
	GG
100 (23.4)
	AG
194 (45.3)
	AA
134 (31.3)

	rs8081273
	CC
51 (13.2)
	CT
166 (43.0)
	TT
169 (43.8)
	CC
69 (16.4)
	CT
178 (42.4)
	TT
173 (41.2)

	[bookmark: _Hlk133789845]PTPRD SNPs

	rs17584499
	TT
22 (5.6)
	CT
170 (43.5)
	CC
199 (50.9)
	TT
14 (3.3)
	CT
167 (39.3)
	CC
244 (57.4)

	rs649891
	AA
18 (7.2)
	AG
151 (39.5)
	GG
206 (52.2)
	AA
35 (8.4)
	AG
165 (39.5)
	GG
218(52.1)


SRR, serine racemase gene; PTPRD, protein tyrosine phosphatase receptor type D gene; SNPs, single nucleotide polymorphisms; HR, Homozygous recessive; Hetero, Heterozygous; HD, Homozygous dominant

The recessive, dominant, and additive genetic models were applied to analyze the association of SRR SNPs, rs4523957, rs391300, and rs8081273 and PTPRD SNPs, rs17584499, rs649891 with T2DM (Table 4). The recessive genetic model showed that SRRrs4523957 genotype GG and rs391300 genotype TT were risk factors for T2DM (OR = 1.42; 1.45, P = 0.022; 0.020, respectively), while rs8081273 and rs649891 were not associated with T2DM (p = 0.236; 0.54, respectively). In addition, the dominant genetic model showed that PTPRD SNPs rs17584499 were associated with T2DM (OR = 0.76, P = 0.033), whereas rs4523957, rs391300, and rs8081273, and rs649891 were not associated with T2DM (p = 0.67; 0.91; 0.53; 0.80, respectively). The additive genetic model showed that SNPs rs17584499 associated with T2DM (OR = 0.77, P = 0.031), whereas rs4523957, rs391300, and rs8081273, and rs649891, were not associated with T2DM (p = 0.10; 0.31; 0.30; 0.64, respectively).	Comment by Dr. Kapil Kumar: All findings are well supported by the literature and the objectives of the research are carried out with proper and logical justifications.


	Table 4: Association of PTPRD and SRR single nucleotide polymorphisms with type 2 diabetes among Malay subjects

	
	Normal
Number of 
Genotypes
11/12/22
	Type 2 Diabetes Number of 
Genotypes
11/12/22
	Recessive
OR (95% CI)
P-Value
	Dominant
OR (95% CI)
P-Value
	Additive
OR (95% CI)
P-Value

	SRR SNPS

	rs4523957
	107/182/98
	149/174/107
	1.42 
(1.05-1.93)
0.022
	1.07 
(0.78-1.48)
0.67
	1.2 
(0.97-1.41)
0.10

	rs391300
	98/199/91
	134/194/100
	1.45 
(1.06-1.98)
0.020
	1.02 
(0.73-1.41)
0.91
	1.16 
(0.96-1.41)
0.13

	rs8081273
	169/166/51
	173/178/69
	1.27 
(0.86-1.89)
0.236
	1.10 
(0.83-1.45)
0.53
	1.11 
(0.91-1.35)
0.30

	PTPRD SNPs

	rs17584499
	199/170/22
	244/167/14
	0.54 
(0.27-1.08)
0.083
	0.77 
(0.58-0.95)
0.033
	0.77 
(0.64-0.98)
0.031

	rs649891
	206/151/18
	218/165/35
	1.18 
(0.70-1.99)
0.54
	1.04 
(0.78-1.37)
0.80
	1.05 
(0.85-1.31)
0.64

	Genetic models of recessive (22 versus 12 + 11), dominant (22 + 12 versus 11), and additive (22 versus 12 versus 11), with adjustment for gender, age and body mass index. 11, homozygous of major allele; 12, heterozygous; 22, homozygous of minor allele; SRR, serine racemase gene; PTPRD, protein tyrosine phosphatase receptor type D gene; SNPs, single nucleotide polymorphisms


Discussion 
The associations of SRR SNPs rs4523957, rs391300, and rs8081273, as well as PTPRD SNPs rs649891 and rs17584499 with T2DM, were investigated in Malay subjects. This study showed that SRRrs4523957 and rs391300 were associated with T2DM among Malay subjects, which agreed with previous studies on Chinese8. However, this finding disagreed with previous studies on Chinese Han individuals7 and the Japanese population15. The controversial data might be attributed to gene-environmental and gene-gene interactions that may have contributed to many of the reported differences in gene-disease association studies between racial or ethnic groups16. Another opinion attributed this to ethnic differences and linkage disequilibrium patterns, compounded by the contribution of non-genetic factors and lifestyle changes that can modify the risk of T2DM17. The presented study showed that the SRRrs8081273 was not associated with T2DM. To the best of our knowledge, no published data on the association of this SNP with T2DM in other populations.	Comment by Dr. Kapil Kumar: The author is an ideal hard worker that from anything do more things is a good example for the future researchers of the same hospital to not be encouraged.

The present study found that the PTPRD rs17584499 was associated with T2DM, which agreed with previous studies5,8,18,19 but disagreed with two other studies on the Chinese20 and the Japanese populations15. The difference between our study and the Chinese study20 might be due to the low number of subjects in their study (136 T2DM and 136 control subjects). While in the Japanese study,15 they included control participants with fasting plasma glucose <7 mmol/L instead of <6.1 mmol/L, which means they included prediabetic subjects (fasting plasma glucose ≥6.1 to <7 mmol/L), which may have contributed to a higher minor allele frequency in controls in the Japanese study. In our study, rs649891 showed no association with T2DM, which agreed with the previous report on Japanese15. 	Comment by Dr. Kapil Kumar: It was presented in a good manner.
	Comment by Dr. Kapil Kumar: So many references for a single sentence
[bookmark: _Hlk103450690]PTPRD gene is widely expressed in tissues, including skeletal muscle and pancreas, which belongs to the receptor type IIA (R2A) subfamily of protein tyrosine phosphatase D (PTPD)21. PTPRD-expressed protein was reported to be implicated in neural development, cancer, and diabetes22. The genetic variations of PTPRD may modulate blood glucose homeostasis, insulin sensitivity, and insulin resistance to cause T2DM5,19. SRR gene encodes a serine racemase that synthesizes D-serine from L-serine23, which is widely expressed in the tissue, including the pancreas24. D-serine is a physiological co-agonist of the N-methyl D-aspartate (NMDA) class of glutamate receptors25. Glutamate signaling functions in peripheral tissues, including the pancreas, and positively modulates glucagon and insulin secretion in pancreatic islets26. Dysregulation of D-serine could alter glutamate signaling and affect insulin or glucagon secretion in T2DM pathogenesis8. A recent study found a significant downregulation of SRR with significant fold change values among diabetes compared to controls9. This study is hospital-based, and the sampling method is non-probability; thus, the sampling of this study has limited its generalization to the whole population.	Comment by Dr. Kapil Kumar: Well designed and adequate.
This section is covered by the researcher very well.
The vocabulary and grammar are precise, consistent and standardized.

LIMITATIONS OF THE STUDY	Comment by Kapil: Please add this section

Conclusion 
This study confirmed the association of SRR SNPs rs4523957, rs391300, and PTPRD rs17584499 with T2DM in Malay. However, more investigations in different populations are required to confirm this association. SRR variants may alter glutamate signaling in the pancreas, thus regulating insulin and or glucagon secretion, while PTPRD is implicated in insulin sensitivity, which may participate in the regulation of insulin action on its target cells.	Comment by Dr. Kapil Kumar: The conclusion is accurate and supported by the content. It is summarized very well in the scientific way.

[bookmark: _Hlk137337275]
Conflict of interest	Comment by Kapil: Please add this section



Author’s Contribution	Comment by Kapil: Please add this section

Acknowledgements	Comment by Kapil: Please add this section
References	Comment by Dr. Kapil Kumar: Please follow the journal instructions  for references. Please add DOI to articles if available. For example
Ishak AA, Alhadi AM, Al-Shamahy HA. Local experience of telemedicine: examples of cases in Yemen. Universal J Pharm Res 2021; 6(1):34-37.
https://doi.org/10.22270/ujpr.v6i1.537

Write all the doi in this format: https://doi.org/10.22270/ujpr.v6i1.537
  This applies to all.

1.	Sun H, Saeedi P, Karuranga S, et al. IDF Diabetes Atlas: Global, regional and country-level diabetes prevalence estimates for 2021 and projections for 2045. Diabetes Res Clin Pract 2022;183:109119.
2.	Kahn SE, Cooper ME, Del Prato S. Pathophysiology and treatment of type 2 diabetes: perspectives on the past, present, and future. Lancet 2014;383:1068-1083.
3.	Selph S, Dana T, Blazina I, Bougatsos C, Patel H, Chou R. Screening for type 2 diabetes mellitus: a systematic review for the US Preventive Services Task Force. Annals of internal medicine 2015;162:765-776.
4.	Cirillo E, Kutmon M, Gonzalez Hernandez M, et al. From SNPs to pathways: Biological interpretation of type 2 diabetes (T2DM) genome wide association study (GWAS) results. PLoS One 2018;13:e0193515.
5.	Chang YC, Chiu YF, Liu PH, et al. Replication of genome-wide association signals of type 2 diabetes in Han Chinese in a prospective cohort. Clin Endocrinol (Oxf) 2012;76:365-372.
6.	Wang Y, Nie M, Li W, et al. Association of six single nucleotide polymorphisms with gestational diabetes mellitus in a Chinese population. PLoS One 2011;6:e26953.
7.	Zhang S, Xiao J, Ren Q, et al. Association of serine racemase gene variants with type 2 diabetes in the Chinese Han population. J Diabetes Investig 2014;5:286-289.
8.	Tsai FJ, Yang CF, Chen CC, et al. A genome-wide association study identifies susceptibility variants for type 2 diabetes in Han Chinese. PLoS Genet 2010;6:e1000847.
9.	Raza W, Guo J, Qadir MI, Bai B, Muhammad SA. qPCR Analysis Reveals Association of Differential Expression of SRR, NFKB1, and PDE4B Genes With Type 2 Diabetes Mellitus. Front Endocrinol (Lausanne) 2021;12:774696.
10.	Walter P, Ron D. The unfolded protein response: from stress pathway to homeostatic regulation. Science 2011;334:1081-1086.
11.	Ndiaye FK, Ortalli A, Canouil M, et al. Expression and functional assessment of candidate type 2 diabetes susceptibility genes identify four new genes contributing to human insulin secretion. Mol Metab 2017;6:459-470.
12.	Suwandhi L, Hausmann S, Braun A, et al. Chronic d-serine supplementation impairs insulin secretion. Mol Metab 2018;16:191-202.
13.	Below JE, Gamazon ER, Morrison JV, et al. Genome-wide association and meta-analysis in populations from Starr County, Texas, and Mexico City identify type 2 diabetes susceptibility loci and enrichment for expression quantitative trait loci in top signals. Diabetologia 2011;54:2047-2055.
14.	Chen YT, Lin WD, Liao WL, Lin YJ, Chang JG, Tsai FJ. PTPRD silencing by DNA hypermethylation decreases insulin receptor signaling and leads to type 2 diabetes. Oncotarget 2015;6:12997-13005.
15.	Imamura M, Iwata M, Maegawa H, et al. Replication study for the association of rs391300 in SRR and rs17584499 in PTPRD with susceptibility to type 2 diabetes in a Japanese population. J Diabetes Investig 2013;4:168-173.
16.	Moonesinghe R, Ioannidis JP, Flanders WD, Yang Q, Truman BI, Khoury MJ. Estimating the contribution of genetic variants to difference in incidence of disease between population groups. Eur J Hum Genet 2012;20:831-836.
17.	Nemr R, Echtay A, Dashti EA, et al. Strong association of common variants in the IGF2BP2 gene with type 2 diabetes in Lebanese Arabs. Diabetes Res Clin Pract 2012;96:225-229.
18.	Benberin VV, Vochshenkova TA, Abildinova GZ, Borovikova AV, Nagimtayeva AA. Polymorphic genetic markers and how they are associated with clinical and metabolic indicators of type 2 diabetes mellitus in the Kazakh population. J Diabetes Metab Disord 2021;20:131-140.
19.	Chen Y, Chen XY, Dong XL, et al. Investigation of the Association between 45 Tag SNPs and Type 2 Diabetes Mellitus in Han Chinese Adults: A Prospective Cohort Study. Public Health Genomics 2021;24:123-130.
20.	Liu L, Chen L, Li Z, Li L, Qu J, Xue J. Association between Gene Polymorphisms of Seven Newly Identified Loci and Type 2 Diabetes and the Correlate Quantitative Traits in Chinese Dong Populations. Iran J Public Health 2014;43:1345-1355.
21.	Pulido R, Serra-Pages C, Tang M, Streuli M. The LAR/PTP delta/PTP sigma subfamily of transmembrane protein-tyrosine-phosphatases: multiple human LAR, PTP delta, and PTP sigma isoforms are expressed in a tissue-specific manner and associate with the LAR-interacting protein LIP.1. Proc Natl Acad Sci U S A 1995;92:11686-11690.
22.	Chagnon MJ, Uetani N, Tremblay ML. Functional significance of the LAR receptor protein tyrosine phosphatase family in development and diseases. Biochem Cell Biol 2004;82:664-675.
23.	Chagnon MJ, Elchebly M, Uetani N, et al. Altered glucose homeostasis in mice lacking the receptor protein tyrosine phosphatase sigma. Can J Physiol Pharmacol 2006;84:755-763.
24.	Wolosker H, Blackshaw S, Snyder SH. Serine racemase: a glial enzyme synthesizing D-serine to regulate glutamate-N-methyl-D-aspartate neurotransmission. Proc Natl Acad Sci U S A 1999;96:13409-13414.
25.	Imai K, Fukushima T, Santa T, et al. Whole body autoradiographic study on the distribution of 14C-D-serine administered intravenously to rats. Amino Acids 1998;15:351-361.
26.	Inagaki N, Kuromi H, Gonoi T, et al. Expression and role of ionotropic glutamate receptors in pancreatic islet cells. FASEB J 1995;9:686-691.	Comment by Dr. Kapil Kumar: ?







image1.png
Genetic Polymorphisms of Serine Racemase and Protein
Tyrosine Phosphatase Receptor Type D Associated with Type 2
Diabetes in Malay Subjects

ORIGINALITY REPORT

39, 34,  34x 12

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS




image2.png
turnitin i)




