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ABSTRACT

Background: CDKAL1 is one of the most often discovered genes linked to risk Across a wide range of ethnic
groups, investigations of genome-wide associations indicate that the gene CDKAL1 has a number of SNPs that
raise the risk of type 2 diabetes (T2D).

Objective: Study the association between type 2 diabetic (T2DM) and CDKALL,Study the effect life style on
the patient of type 2 diabetic (T2DM) and Describe the association betweenCDKALL1 and T2DM
pathophysiology

Methodology : a case control study these study contours 50sample control and 60 patients, Physiological
parameters were measured and flanking sequencing

Result: the results showed according to diet control all parameters (age, Body Mass Index (BMI), duration,
Fasting Blood Glucose (FBG), Hemoglobina(HBA1C), , Insulin hormone(IN), insulin resistance(IR), and
insulin sensitivity (1S) are nonsignificant in control and patients (p<0.05) . in study subjects according to family
history all parameters. Age , BMI, duration, FBG , HBA1C , IN and IR, are not significant while IS is
significant. in study subjects according to physical activity all parameters age, BMI, duration, FBG, HBA1C,
IN, IR, and IS are nonsignificant in control and patients, . the CDKAL1 genotyping showed cdkrs10946398 and
cdkrs9356744 is nonsignificant.

Conclusion: no significant association between (cdkrs10946398 and cdkrs9356744)in CDKALL1 Gene and
Physiological parameters age, duration , BMI , FBG , HBALC, IN, IR and IS.
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INTRODUCTION

Diabetes Mellitus Type 2 and Variants of CDKAL1 Do You Correlated One significant protein, known as
CDKALZ1 or Similar to 1, CDKS5 regulatory subunit related protein 1 has been connected to the pathogenic
development of sort 2 diabetes. Protein 1 is related with the regulatory component of cyclin-dependent kinase 5.
(CDK5RAP1)-like 1 is encoded by the CDKAL1 gene. Because it aids in maintaining regulation of the release
of insulin in a glucose-dependent mechanism, a serine or threonine protein kinases known as cyclin-associated
kinase 5 (CDK?5) is implicated in the B-cell pathophysiologyfailure and the susceptibility to diabetes type 2
(T2DM) (2).

CDKAL1 is one of the most often discovered genes linked to risk Across a wide range of ethnic groups (2). the
several tRNA changes, investigations of genome-wide associations indicate that the gene CDKAL1 has a
number of SNPs, or single nucleotide polymorphisms that raise the risk of type 2 diabetes (T2D). These SNPs
affect reduced insulin production but not peripheral insulin sensitivity(3).There exist a few exceptions to the
broad rule that alterations in distinct cytoplasmic tRNA modification enzymes may have an effect on the brain.
For example, the majority of studies link CDKAL1 SNPs to diabetes type 2; however, Protein 1-like 1
(CDKALLY), related with the CDKS5 regulatory subunit halt functioning is only associated with the production of
hormones from pituitary adenomas and is not associated with any other known brain effects (4).

It is yet unclear how CDKALI primarily affects pancreatic B-cells' ability to produce insulin as opposed to other
organs. Nevertheless, B-cell dysfunction in the setting of CDKAL1 failure could be connected to the heightened
need for proinsulin translation in B-cells. When the bacterial CDKAL1 homolog was knocked out, an enhanced
translation rate resulted in a decrease in lysine in a bacterial lysine translation reporter technique. Given that
lysine is located in an essential location in the proinsulin protein and that proinsulin translation accounts for
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approximately half of all protein production in response to glucose stimulation, it makes economic sense that 3-
cells would be more vulnerable to the CDKAL1 deficiency than other organs , Gene variants are linked to
decreased production of insulin, but not to obesity or insulin resistance. Prior studies have not revealed the
physiological activities of Cdkall, but recent findings indicate that it is a human methylthiotransferase located at
position 37 of tRNA(Lys)(UUU) that biosynthesizes 2-methylthio-N(6)-threonylcarbamoyladenosine
(ms(2)t(6)A). A mutation in You need tRNA(Lys)(UUU). when translation rates are high in order to prevent
misreading of the relevant codons. Animals lacking cdkall, both in general and specifically in the pancreatic -
cell, have reduced ATP production in mitochondria and first-phase insulin production. Additionally, in the -
cell-specific knockout animals, there is evidence of decreased blood glucose and pancreatic islet hypertrophy
regulation.

The accumulation of misfolded insulin, that causes oxidative stress. and endogenous receptor stress in the
pancreatic B-cells and ultimately their death, has been attributed to mutations in the Cdkall transcript.
According to a recent research, Cdkall may possess intrinsic thiomethyl transferase activity, which is required
for pre-proinsulin to be economically broken down post-translationally to produce mature insulin. Moreover, it
has been demonstrated that Cdkall functions as an endogenous inhibitor of Cdk5, transferring PDX1 from the
nucleus to the cytoplasm and preventing the stoppage of insulin production caused by Cdk5. Current clinical
investigations have demonstrated that the risk single nucleotide polymorphisms (SNPs) of Cdkall are a major
factor contributing to the development of diabetes-related issues (5).

Many SNPs linked with type 2 diabetes have been discovered in the CDKAL1 gene through whole genome
association studies (6,7).

Recent research (8) shows that in Asian and Caucasian populations, but not in African ones, there is a
substantial correlation between ethnic heritage and T2D susceptibility and CDKALL mutations. This suggests
that it is critical to validate the connection between these mutations moreover, the danger of Diabetes type 2 in a
range of ethnic populations. Furthermore, research is needed to ascertain if non-genetic factors play a role in the
association between Diabetes type 2 and CDKAL1 SNPs. Here, we looked at the connections between T2D risk
factors include age, gender, body mass index (BMI), alcohol use, and smoking., and CDKALL polymorphisms
using a case-control research. We further examine the association between the clinical features of T2D patients
and CDKAL1 SNPs among the Northwest Chinese Han people. For example, no research has been published
evaluating the effect of the effects of the T2D susceptibility SNPs rs10440833 and rs35612982 on CDKAL1 in a
Chinese Han population.

MATERIALS AND METHODS

Study design: There are 50 control subjects and 60 cases in the case control study. These samples used for DNA
extraction from blood cells.

Ethical approval: all contributors enrolled in the present study with written consents according to ethical
approval code B240302 of ministry of higher education and scientific research.

DNA isolation: relying on the FAVORGEN kit following DNA extraction, which is followed by gal
electrophoreses and polymerase chain reaction (PCR)

primer sets were used to amplify the sequencing analyses of the following SNPs:cdkrs10946398 F1-CAG GAT
CTT GTG CTC CTC AC R1-CCA ACA GCA AGC AGT TGA TT F2-GGA AAA GGG TTT AGT ATC
GCT C R2-GAT GAC TTG ATG CAA TGA CAG TAT , cdkrs9356744 f-
TTGTCAAACCTAAGGGCATCT r- AAGGCTTTCTGCAAAGCAAC

the identification of the ideal annealing temperature need to amplify cdkrs10946398, Initial denaturation in
95°C for 5min , Denaturation in 95°C for 0:30min, annealing primer in55 °C for 0:40 min , the Extension of the
template in 72°C for 0:40 min , Last extension in 72°C for 5 min all of these occurs in 30 cycles and incubation
in 4°C.in the SNP cdkrs9356744 the identification of the ideal annealing temperature need to amplify for, Initial
denaturation in 95°C for S5min , Denaturation in 95°C for 0:30min, annealing primer in57 °C for 0:40 min , the
Extension of the template in 72°C for 0:40 min , Last extension in 72°C for 5 min all of these occurs in 30
cycles and incubation in 4°C.

RESULTS
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Figure 1:(A) mean The results of The SNP cdk10946398 showed that the Polymerase chain reaction product
had two band about (424 and 255).(B) mean The results of The SNP cdkrs9356744 showed that the Polymerase
chain reaction product had one band about (346 ).
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Figure 2: mean The results of The SNP cdkrs9356744 showed that the sequencing gene product Has
heterogeneity in location(CC)

differences in biomarkers in study subjects according to diet control
Results of statistical analysis elucidate all parameters. Age, BMI, Duration, FBG, HBA1C, IN, IR, and IS are
not significant in control and type 2 diabetic maltose, as shown in Table 1.

Table 1: differences of biomarkers in study subjects according to diet control.

Diet Control P DM?2 P
Control Yes No Yes No

Age 36.86+2.72 30.33+3.06 0.188 45,50+2.43 51.00+1.73 0.064
BMI(KG/M2) | 28.00+1.07 28.30+1.698 0.918 29.90+1.053 28.41+0.842 0.273
Duration - - - 4.407+1.25 6.923+0.90 0.100
FBG(mg/dl) 96.06+3.44 92.86+3.918 0.570 199.20+23.25 227.83+17.12 0.316
HBA1C% 5.33+0.013 5.07+0.081 0.285 8.96+0.54 9.040+0.418 0.913
IN(uIU/ml) 2.40+0.271 2.73+0.243 0.356 4.597+0.45 4.002+0.520 0.424
IR(mcu/ml) 0.56+0.06 0.62+0.063 0.494 1.90+0.20 2.102+0.29 0.609
1S 0.44+0.014 0.415+0.006 0.129 0.61+0.070 0.603+0.06 0.910

Differences in biomarkers in study subjects according to family history.

In these studies, the statistical analysis elucidates all parameters. Age (0.139), BMI (0.965), Duration, FBG
(0.669), HBA1C (0.979), IN (0.979), and IR (0.794) are not significant while (IS) (0.049) is significant, but in
diabetic maltose type 2, the insulin sensitivity (IS) (0.005) is significant. whilst the age (0.088), BMI (0.501),
duration (0.356), FBG (0.214), duration (0.356) and insulin resistance (0.408) are not significant (p<0.05) as
shown in table 2.
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Table 2: differences of biomarkers in study subjects according to family history.

Yes No Yes No
Age 41.00+7.44 31.88+2.07 0.139 50.75+1.768 45.65+2.424 0.088
BMI(KG/M2) | 28.18+1.17 28.05+1.132 0.965 28.65+0.80 29.57+1.154 0.501
Duration - 6.466+1.00 5.033+1.105 0.356
FBG(mg/dl) 97.25+6.39 93.92+2.84 0.669 230.05+17.92 194.39+21.50 0.214
HBA1C% 5.150+0.217 5.14+0.07 0.979 9.377+0.451 8.41+0.445 0.159
IN(uIU/mI) 2.395+0.516 2.586+0.197 0.979 4.349+0.491 4.064+0.521 0.704
IR(mcu/ml) 0.55+0.11 0.59+0.049 0.794 2.148+0.25 1.81+0.29 0.408
IS 0.468+0.038 0.421+0.007 0.049 0.707+0.063 0.448+0.047 0.005
Differences of biomarkers in study subjects according to physical activity .
Results of statistical analysis of this study showed all parameters (age, BMI, duration, FBG, HBA1C, IN, IR,
and IS) are nonsignificant in control and patients (p<0.05), as shown in table 3.
Table 3: differences of biomarkers in study subjects according to physical activity.
Physical Control P DM2 P
Activity Yes No Yes No
Age 34.75+3.633 32.50+2.54 0.640 46.71+1.98 51.178+2.09 0.182
BMI(KG/M2) 29.02+ 27.72+0.85 0.571 28.83+0.95 29.21+0.981 0.775
Duration - - 5.519+1.02 6.37+£1.104 0.574
FBG(mg/dl) 96.06+3.44 94.818+2.611 0.777 217.46+20.39 215.14+18.79 0.934
HBA1C% 5.33+0.103 5.145+0.079 0.998 9.139+0.505 8.86+0.415 0.679
IN(UIU/mI) 2.40+0.271 2.49+0.216 0.582 4.697+0.47 3.717+0.54 0.177
IR(mcu/ml) 0.56+0.06 0.58+0.053 0.728 2.341+0.27 1.65+0.254 0.074
IS 0.44+0.014 0.42+0.009 0.897 0.618+0.06 0.595+0.06 0.807
differences in biomarkers in study subjects according to diet control.
Results of statistical analysis elucidate all parameters. Age, BMI, Duration, FBG, HBA1C, IN, IR, and IS are
not significant in control and type 2 diabetic maltose, as shown in Table 4.
Table 4: differences of biomarkers in study subjects according to diet control.
Diet Control P DM?2 P
Control Yes No Yes No
Age 36.86+2.72 30.33+3.06 0.188 45.50+2.43 51.00+1.73 0.064
BMI(KG/M?2) | 28.00+1.07 28.30+1.698 0.918 29.90+1.053 28.41+0.842 0.273
Duration - - - 4.407+1.25 6.923+0.90 0.100
FBG(mg/dl) 96.06+3.44 92.86+3.918 0.570 199.20+23.25 227.83+17.12 0.316
HBA1C% 5.33+0.013 5.07+0.081 0.285 8.96+0.54 9.040+0.418 0.913
IN(uIU/mI) 2.40+0.271 2.73+0.243 0.356 4.597+0.45 4.002+0.520 0.424
IR(mcu/ml) 0.56+0.06 0.62+0.063 0.494 1.9040.20 2.102+0.29 0.609
IS 0.44+0.014 0.415+0.006 0.129 0.61+0.070 0.603+0.06 0.910
Single Locus Association Test (Binary phenotype):
Alleles:
The result of the statistical analysis of this study showed SNPrs10946398 (0.619) and SNPrs9356744 (0.962).
The association between the two alleles is nonsignificant (P<0.05), and the fisher’s p in SNPrs10946398 is
phenotype carriers and in SNPrs9356744 is risk phenotype carriers.
Table 5: association between the two alleles rs10946398 and rs9356744
SNP Call Chi® Pearson’s p | Fisher’s p OR [95% ClI] Detail
rate
rs10946398 | 0.877 | 0.246 | 0.619 0.681 0.814 A C
[0.362~1.83] Case 24(0.4)  36(0.6)
Control  18(0.45)
22(0.55)
rs9356744 | 0.807 | 0.002 | 0.962 1 1.02 C T
[0.436~2.383] Case 27(0.465)
https://ijmtim.org 1159
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31(0.534)
16(0.47)
18(0.529)

Control

the homologous alleles in SNP rs10946398 and heterologous alleles in SNP rs9356744 The result of the
statistical analysis of this study is that the homologous alleles in SNP rs10946398 (0.725) and heterologous
alleles in SNP rs9356744 (0.635) are nonsignificant in P<0.05, and these are phenotype carriers in both of SNPS

Table 6: the homologous alleles in SNP rs10946398 and heterologous alleles in SNP rs9356744

SNP Chi® Pearson's p Fisher's p Detail
rs10946398 | 0.123 0.725 0.775 A/A CiC
Case 12(0.4)  18(0.6)
Control  9(0.45)  11(0.55)
rs9356744 | 0.906 0.635 0.999 CIT TIT CiC
Case 25(0.862) 3(0.103) 1(0.034)
Control  16(0.941) 1(0.058) 0(0)

differences of biomarkers in study subjects according to SNP cdkrs10946398 genotypes

In these study the statistical analysis elucidates all parameters Age(0.561), Duration (0.097) , BMI(0.851),
FBG(0.800), HBA1C(0.544), IN(0.140), IR(0.297), IS (0.497) no significant association between control (SNP

)and patients in(p<0.05) as shown in table(8)

Table 7: differences of biomarkers in study subjects according to SNP cdkrs10946398 genotypes

Biomarkers Control (SNP109) P Patients P
Aa Cc AA CC
Age 36.750+4.104 | 35.36+3.780 | 0.809 48.00+2.637 | 50.27+2.625 | 0.561
Duration 3.2841.05 6.210+1.197 | 0.097
BMI(KG/M2) | 26.99+0.968 | 28.47+2.380 | 0.619 29.137+0.972 | 29.44+1.162 | 0.851
FBG(mg/dI) 91.95+6.39 94.45+4.030 | 0.732 217.33+41.26 | 227.66+1 0.800
8.318

HbA1c% 5.02+0.119 5.27+0.081 0.089 8.415+0.576 | 8.812+0.361 | 0.544
IN plU/ml) 3.202+0.519 | 2.121+0.317 | 0.078 5.401+0.722 | 3.767+0.733 | 0.140
IR(mcu/ml) 0.698+0.108 | 0.494+0.078 | 0.137 2.492+0.314 | 1.901+0.401 | 0.297
IS 0.416+0.012 | 0.429+0.013 | 0.509 0.426+0.083 | 0.377+0.017 | 0.497

differences of biomarkers in study subjects according to SNPcdkrs9356744 genotypes

In these study the statistical analysis association between SNP all parameters Age(0.304), Duration (0.487) ,
BMI(0.650), FBG(0.343), HBA1C(0.965), IN(0.108), IR(0.578) and

between control (SNP )and patients in(p<0.05) as shown in table(8).

IS (0.153) no significant association

Table 8: mean differences of biomarkers in study subjects according to SNP cdkrs9356744 genotypes

Biomarkers Control (SNP93) Patients P
CT TT P CC CT TT P
Age 37.66+3.23 | 24.00 | 0.084 | 62.00+ | 49.08+£2.133 | 57.66x11.34 0.304
Duration 4.00x 5.38+1.29 10.00+2.88 0.487
BMI(KG/M2) | 28.33+1.761 | 24.46 | 0.352 | 29.29+ | 30.42+1.159 | 27.25+1.372 0.650
FBG(mg/dl) 93.30+4.003 | 114.00 | 0.038 | 253.00+ | 207.08+16.09 | 291.66+117.94 | 0.343
HbA1c% 5.216+0.082 | 4.90 0.112 | 8.200+ | 8.67+0.384 8.80+1.39 0.965
IN 2.546+0.374 | 2.14 0.647 | 0.762+ | 4.47+0.551 1.48+0.964 0.108
IR(mcu/ml) 0.57+0.084 | 0.60 0.883 | 0.476+ | 2.00+0.280 1.62+1.396 0.578
IS 0.42+0.011 | 0.418 | 0.793 | 0.437+ | 0.369+0.012 | 0.44+0.073 0.153
DISCUSSION

Fasting Blood Glucose (FBG)

The results of this study showed no significantly elevation of FBG in the type 2 diabetic group than the control,
and these no agreement with the study(9) Following the intervention, the acupressure group's serum FBS level

dropped considerably more than that of the control group (p = 0.02).
Insulin sensitivity, insulin resistance, and insulin hormone
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According to the study's findings, individuals with type 2 diabetes had nonsignificantly higher levels of the
hormone insulin than those in the control group, but they did have higher amounts of the hormone. The current
study's findings demonstrated that the patients with type 2 diabetes had significantly higher levels than the
control group. These findings are consistent with the study of (10) that discovered that patients with type 2
diabetes had elevated insulin hormone levels, which were linked to the presence of insulin resistance.

Insulin resistance’s effects The results of this investigation are consistent with the work of (11) and shown that
the patients with type 2 diabetes had considerably greater levels than the control group.
When a normal or high amount of insulin results in a diminished biological response, this is known as insulin
resistance (12). This is traditionally used to describe decreased sensitivity to insulin-mediated glucose disposal
(13).

Hemoglobinag,

These findings are inconsistent with the current study, which revealed that the type 2 diabetes patients had much
lower levels than the control group. This indicates that there were significant differences (0.001<P<0.025) in the
HBALC levels of these four groups. While there were no significant connections between HBA1C and age, sex,
or length of disease, there was a good link among the diabetic participants between HBA1C level and measures
including fasting blood sugar, urine sugar, and degree of diabetes management. According to the results
gathered, the HBALC test can be used as an impartial gauge of glucose control in individuals with diabetes (14).

Body Mass Index (BMI)

According to the current study's findings, individuals with type 2 diabetes had nonsignificantly higher Body
Mass Index (BMI) values than the control group, which is inconsistent with the findings. BMI has a nonlinear
relationship with all-cause mortality in type 2 diabetes, with the overweight group—both male and female—
having the lowest risk. To evaluate causation and sex differences and to elucidate the association with
cardiovascular mortality, more study is required.(15)in the study(16). This study set out to investigate the
relationship between body mass index (BMI) and the prevalence of dyslipidemia, hypertension, and diabetes
mellitus. The outcome of these investigations Increased BMI was associated with increased prevalence of
diabetes mellitus in these studies (p < 0.001). Over 75% of patients for each disease had a BMI of > 25
kg/m2.

Systolic and diastolic pressure (SY&DY)

The study's findings demonstrated that the type 2 diabetes group's systolic and diastolic blood pressure differed
significantly from that of the control group. A retrospective cohort research found a correlation between systolic
and diastolic blood pressure and all-cause mortality in individuals with recently diagnosed type 2 diabetes (17).
The use of elevated blood pressure as a marker for insulin resistance, a key characteristic of diabetes and
cardiovascular disease, resulted from other studies showing a correlation between endothelial dysfunction and
elevated blood pressure, which is linked to insulin resistance (18).

The statistical analysis of this study revealed SNPrs9356744 (0.962) and SNPrs10946398 (0.619). There is no
agreement with the findings, and the two alleles' correlation is nonsignificant (P<0.05) (19).This indicates ,
cdkall polymorphisms' contribution to T2D risk appears to be correlated with BMI.

There is a very strong correlation between these, and they concur with the research of (20). Nominally
significant associations between CDKAL1-rs10946398 and famine exposure during pregnancy were shown to
increase the incidence of type 2 diabetes.

Additionally, the SNP rs9356744 is more prominent and significant in control.There is a very strong correlation
between these, and they concur with the work of (21). Two polymorphisms in the CDKALL1 gene, rs7754840
(related with rs9356744, r2 = 0.902), were substantially connected to gestational diabetes mellitus (GDM) in the
male population. Additionally, it was incorporated into a Japanese population's T2DM prediction model.

CDKAL1 association with Physiological parameter

The result of the statistical analysis of this study showed CDKALL1 elucidates all parameters Age, Duration ,
BMI , FBG, HBAILC, IN, IR, IS no significant association between control and patients in(p<0.05) and these
agreement with the study(22). the prevention of type 2 diabetes, irrespective of a person's genetic makeup (23).
There were notable variations in BMI (kg/m2) between the participants and controls (all p <.0001). There was a
statistically significant difference in CDKAL1 genotypes between T2DM and healthy controls (p <.0001).
The role of cdkall polymorphisms in T2D risk appears to be related to sex, BMI, and HBA1C. (18)

In the state rs9356744 we found study that agreement with my result(24). a significant correlation (P = 0.048)
between BMI and the rs9356744 genotypes (CC, CT, TT). Participants with the T allele of rs9356744 had a
decreased incidence of type 2 diabetes after controlling for confounding variables such as age, sex, and body
mass index For T2DM, the T allele of rs9356744 acted as a separate protective factor. Significant relationships
were found between the risk of T2DM and rs9356744.

https://ijmtim.org 1161



International Journal of Medical Toxicology & Legal Medicine Volume 27, No. 4S, 2024

They found a recessive impact for type 2 diabetes at CDKAL1 (p DOMDEV = 5 x 10—4). In line with a prior
research, homozygous risk allele carriers had an OR of 1.48 (95% CI 1.32, 1.65) compared to homozygous non-
risk allele carriers, whereas the heterozygous group had an OR of 1.06 (95% CI 0.99, 1.14). No new connections
with genome-wide significance were found by us (25).

Numerous genetic studies have examined the relationship between single nucleotide polymorphisms (SNPs) and
type 2 diabetes mellitus (T2DM) in European, Asian, and African American populations (26) and in other
research (18).1t appears that sex is linked to the contribution of CDKALL polymorphisms to T2D risk. Poor
glycemic control was more likely to occur in females with risk alleles of CDKAL1 variations linked to type 2
diabetes than in men.(27).
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