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INTRODUCTION



INTRODUCTION

 Vitamin D deficiency is a major health issue affecting

more than one billion people globally with a wide

range of complications [1].

* Genetic variations among healthy people may arise

from aberrations in vitamin D metabolism [4].



* Elderly people, females, higher latitude, winter
season, darker skin pigmentation, Inadequate
sunlight exposure, dietary habits, and lack of
vitamin D fortification are the factors that are
significantly associated with low serum vitamin D

levels [3].



* Vitamin D consists of a group of fat-soluble seco-sterols also
called calciferols (Vit D2 and D3).

 Vitamin D synthesis is initiated by:
»activation of pre-vitamin D3 by UVB light in the skin
»carried to the liver by vitamin D binding protein (DBP)
»Where it is initially converted to 25-hydroxyvitamin D [25(OH)D][5]

»From liver to kidney for final hydroxylation
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Vitamin D binding protein
(DBP) is a glycosylated
alpha globulin with a
strong affinity for
25(0OH)D and is encoded
by the group-specific
component (GC) gene iIn
humans [6,7].
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The Group specific component gene is—

 Size: 38 kDa
» Genomic sequence: 35kb
* Exon number:13
 Amino acid: 458 coded by
* Nucleotides: 1690
 Chromosome: 4 (4q12-g13).



Genetic Variants of the GC (DBP) Gene
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« Several SNPs (single nucleotide polymorphism) of
Group specific component (GC) gene have been
studied by researchers of different countries. Among
others, rs7041 is one of the commonly studied
polymorphisms of Group specific component (GC)

gene.



* This gene encodes vitamin D binding protein which

carries vitamin D In the circulation.

* Any variation in the Group specific component (GC)
gene may lead to structural or functional alteration of
the binding protein as well as may affect the serum

concentrations of vitamin D.



METHODS



Cross sectional
study

Study design

July, 2019 to
June, 2020

Study Period

Department of

Physiology,
Study Place Dhaka Medical

College

32 Bangladeshi
adults

Sample size




Grouping of the subjects

Study Population Controls

32 individuals with 10 individuals with
serum vitamin D level serum vitamin D level
< 30ng/mi > 30 ng/ml.




Selection Criteria of Study Population




Inclusion criteria

 Age: 18-60 years

« Sex: Male and Female

« Ethnicity: Bengali

 Middle class socio-economic group

« Skin complexion: Light Brown

 BMI: 18.4-24 .9Kg/m?

* Sun Exposure: minimum 45 minutes (from 11 a.m. to 2 p.m.) for
at least 1 month

« Serum vitamin D level: < 30ng/ml



Exclusion Criteria

« Pathological conditions: Chronic liver, pulmonary, cardiovascular and

renal disease, thyroid disease, acute infection, malignancy, trauma
« Systemic disease: Hypertension, Diabetes mellitus

* Replacement or supplement therapy with vitamin D, steroid,

oestrogen, progesterone, calcium, anticonvulsant, thiazide diuretics.

 Smokers, veiled women, sunblock users, pregnant and lactating

mothers.



Selection criteria of the

controls

7 N

All the inclusion and exclusion

criteria are same as the study

population except for the serum

vitamin D level, which was >30

ng/ml.
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STUDY PROCEDURE

Primer designing and validation

History taking, Anthropometric

measurements, documentation of all data

Blood collection




Contd.

A part of blood samples were sent for
biochemical tests in DMCH and rest were
stored at -70°c for genotype analysis

Identification of study population and
controls as per selection criteria on the
basis of biochemical test results

Genotype analysis of the blood
samples of population and controls as
per following steps:




Genotype analysis

DNA Extraction and Quantification of
DNA
Polymerase Chain Reaction (PCR)

Gel electrophoresis
Purification of PCR products
Sanger sequencing
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DNA Extraction

Fig. Promega Kit apparatus

Fig. Nuclease Free Water Fig. Collection tube



PCR Machine and gel setting tray

Fig. Thermal cycler Fig. Gel gsltéie%gagg}égvnil%l rubbery



Standard Operating procedure (SOP) of PCR

STEP TEMPERATURE TIME NO. OF
(Degree Celsius) CYCLES
Initial 95 3 min. 1
denaturation
Denaturation 95 30 sec. 32
Annealing 574 30 sec. 32
Extension 72 1 min. 32
Final 72 15 min. 1
extension
Holding 4 Till removal of the

Amplicon




Pictures of Gel Electrophoresis




Alignment of
Sequencing
data of the study
subjects In

Mega software




STATISTICAL ANALYSIS

Observe the relationship between
the study parameter and serum
vitamin D of the study population
and controls

Comparison of alleles among the
study population and control

Comparison of genotypes among
the study population and controls

*p < 0.05 was taken as the level of significance



RESULTS



Table 1 General characteristics of study population and controls. Results
presented as mean + s.d. A statistically significant difference (by independent
samples t-test) was taken as p < 0.05

Characteristic Case Control P-value
Age (y) 30.91+£11.31 [32.90+7.89 |0.6084
BMI (kg/m?) 20.94£194 (21.29+£0.79 0.5826
Systolic BP (mmHg) 113.28 £6.91 |{110.00 £ 8.16 |0.2165
Diastolic BP (mmHg) 75.28£5.38 |74.00+6.99 |0.5446
Duration of sun exposure (h) (6.50 £ 1.85 5.90 £ 1.37 0.3506




Table 2 Biochemical characteristics of study population and controls. Results
presented as mean = s.d. A statistically significant difference (case vs. control using
independent samples t-test) was taken as p < 0.05

Characteristic Case Control p-value
Vitamin D (ng/mL) 18.91 £ 4.86 49.23 £ 16.29 0.0001
Calcium (mg/dL) 09.08 £ 0.38 09.22 £ 0.49 0.3485
Albumin (g/dL) 03.83 £ 0.83 04.10 £ 0.69 0.3575

Fasting glucose (mmol/L) 10501 +055 |04.75+0.52 |0.1941

Creatinine (mg/dL) 0.79+£0.18 0.83+£0.10 0.5083
Prothrombin time (s) 12.53 £ 1.32 12.30 £ 1.59 0.6492




Table 3 Allele and Genotype Frequencies. Results presented as
frequency (number of instances) and as a percentage of the total

Case Control

Frequency Percentage |Frequency |Percentage P-Value
Major Allele: T |0.595(38) 59.4% 0.45(09) |45% 0.383
Minor Allele: G | 0.405(26) 40.6% 0.55(11) |55%
Genotype: TG |0.69 (22) 68.8% 0.30 (03) 30% 0.062
Genotype: TT | 0.25 (08) 25.0% 0.30 (03) 30% 1.000
Genotype: GG |0.06 (02) 06.3% 0.40 (04) 40% 0.021




Table 4: Relationship between genotypes at rs7041 of Group specific component
gene and serum vitamin D level among the study population and control.

Groups |Genotype Genotype VS Serum vitamin D (ng/ml) p value
Frequency |Genotype
Study TGvs TT vs GG 20.08 * 4.86 vs 15.08 * 02.66 vs 0.031°
populati 16.50 £ 01.88
on TG (22) TGvs TT 20.08 £ 4.86 vs 15.08 £ 02.66 0.012*
(N=32) |TT (08) TG vs GG 20.08 + 4.86 vs 16.50 + 01.88 0.725
GG (02) TT vs GG 15.08 £ 02.66 vs 16.50 £ 01.88 0.092
Control TGvs TT vs GG 37.36 £ 1.13 vs 55.17 £ 23.08 vs 0.358
(Nc=10) 53.66 £ 15.43
TG (3) TGvsTT 37.36 £ 1.13 vs 55.17 £ 23.08 0.214
TT (3) TG vs GG 37.36 £ 1.13 vs 53.66 £ 15.43 0.223
GG (4) TT vs GG 55.17 £ 23.08 vs 53.66 + 15.43 0.905




Figure 1: Distribution of the genotypes of rs7041 of Group
specific component gene among the study population and
controls
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Figure 2
Distribution of genotypes and serum vitamin D among study subjects
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Figure 3
Distribution of alleles among study population (N=32) and controls (N _=10)
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Sample of DNA Sequencing Chromatogram data showing allele G in rs7041
in location 195 bp

200 210 220
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Raw data derived from Sanger sequencer. Data showing nucleotide G (Guanine) of rs7041 of Group specific component gene

at location 195 bp. Sample was edited by Chromas software.



Sample of a DNA Sequencing Chromatogram data showing allele T in
rs7041 in location 197 bp

180 190 200
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Raw data derived from Sanger sequencer. Data showing nucleotide T (Thymine) of rs7041 of Group specific component
gene at location 197 bp. The data was edited by Chromas software.




Sample of DNA Sequencing Chromatogram data showing allele K
(T, G) in rs7041 in location 197 bp

180 190 200
3G ARG T A ANK NG C A KR KT -G

C C TG AJKJ6 C CAC  ACCTCAMGSEG

Raw data derived from Sanger sequencer. Data showing nucleotide K (T=Thymine, G= Guanine) of rs7041 of Group
specific component gene at location 197 bp. Sample was edited by Chromas software.



POSSIBLE MECHANISMS



Image of Human Chromosome 4
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Structure of a gene showing different regions including exons
Promater *’"ﬁ Gene (DNA)
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How exons of a gene code for proteins?

Exons of a gene
are coding
regions

Exons contains
triplets of
nucleotides called
codons:

AUG GCC TGC

By this way, the
entire sequence of
amino acids codes

a specific protein

Triplets of
nucleotides codes
for a specific
amino acids




How rs7041 polymorphism affect DBP synthesis?

Base
substitution of
nucleotide G by
nucleotide T at

codon 416

May decrease
the serum
concentrations
of vitamin D

[GA ]1>[GA ]
at codon 416

May impair the
binding of DBP
to serum
vitamin D

(Aspartic acid)
>(Glutamic acid)

(Missence
variation)

May alter function
of DBP or
decreased affinity
to bind to serum
vitamin D




CONCLUSIONS



The present study has reported a statistically significant
relationship between TG and TT genotypes at rs7041 of
Group specific component (GC) gene with low serum

vitamin D levels among Bangladeshi adults.

The heterozygous TG and homozygous TT genotypes of
rs7041 of Group specific component gene might be a
determining factor for low serum vitamin D levels in the

Bangladeshi population.



Therefore, it might be important to consider the impact of
Group specific component gene in respect of redefining the
reference range of serum vitamin D levels in adults of

Bangladesh.

However, as this is a pilot study with a small number of
participants, the results should be taken carefully and

confirmed by studies with larger sample sizes.



LIMITATIONS



LIMITATIONS

. It is a pilot study with a small sample size, which limits
the ability to generalize the findings. The study was
conducted with Ilimited I|aboratory facilities in
Bangladesh, and financial constraints also restricted its
scope. Despite these challenges, the analyses were

conducted carefully.



RECOMMENDATIONS



* The study can be done in a large sample size, which will
help to obtain a better picture of genetic constitution of

Bangladeshi people.

» Similar study can be done in different centers or
institutions of the country which will help out to obtain

more reliable outcomes.



REFERENCES

Holick M.F., 2011. Vitamin D deficiency in 2010: health benefits of vitamin D and sunlight: a D- bate.
Nature Reviews. Endocrinology, vol. 7, no.2, pp. 73-75.

Pazirandeh S, Burns DL. Overview of vitamin D. Waltham, MA: UpToDate. 2014

Mithal A, Wahl DA, Bonjour JP, Burckhardt P, Dawson-Hughes B, Eisman JA, El-Hajj Fuleihan G,
Josse RG, Lips P, Morales-Torres J, IOF Committee of Scientific Advisors (CSA) Nutrition Working
Group. Global vitamin D status and determinants of hypovitaminosis D. Osteoporosis international.

2009 Nov;20:1807-20

Ahn J., Yu K., Stolzenberg-Solomon R., Simon K.C., McCullough M.L., Gallichio L., Jacobs E.J.,
Ascherio A., Helzlsouer K., Jacobs K.B., Li Q.Z., Weinstein S.J., Purdue M., Virtamo J., Horst R.,
Wheeler W., Chanock S., Hunter D.J., Hayes R.B., Kraft P. & Albanes D., 2010. Genome-wide
association study of circulating vitamin D levels. Human Molecular Genetics, vol. 19, no.13, pp. 2739-

45.



Holick M.F., 2008. The vitamin D deficiency pandemic and consequences for nonskeletal

health: mechanisms of action. Molecular aspects of medicine, vol. 29, no.6, pp. 361-68.

Cook N.E. & David E.V., 1985. Serum Vitamin D-binding Protein is a Third Member of
Albumin and Alpha Fetoprotein Gene Family. The Journal of Clinical Investigations, vol.
76, n0.6. pp. 2420-24.

Christensen E.l. & Willnow T.E., 1999. Essential role of megalin in renal proximal tubule
for vitamin homeostasis. Journal of the American Society of Nephrology, vol. 10, no.10,
pp. 2224-36.

Malik S., Fu L., Juras D.J., Karmali M., Wong B.Y., Gozdzik A. & Cole D.E., 2013.
Common variants of the vitamin D binding protein gene and adverse health outcomes.

Critical Reviews in Clinical Laboratory Sciences, vol. 50, no.1, pp. 1-22.



Fischer P.R.,, Rahman A., Cimma J.P., Kyaw-Myint T.O., Kabir A.R.M.L., Talukder K., Hassan N.,
Manaster B.J., Staab D.B., Duxbury J.M. & Welch R.M., 1999. Nutritional rickets without vitamin D

deficiency in Bangladesh. Journal of Tropical Pediatrics, vol. 45, no.5, pp. 291-293.

Islam M.Z., Akhtaruzzaman M. & Lamberg-Allardt C., 2006. Hypovitaminosis D is common in both veiled

and nonveiled Bangladeshi women. Asia Pacific journal of clinical nutrition, vol. 15, no.1, p. 81.

Islam M.Z., Shamim A.A., Kemi V., Nevanlinna A., Akhtaruzzaman M., Laaksonen M., Jehan A.H., Jahan
K., Khan H.U. & Lamberg-Allardt C., 2008. Vitamin D deficiency and low bone status in adult female

garment factory workers in Bangladesh. British Journal of Nutrition, vol. 99, no.6, pp.1322-29.

Islam A.M., Hasan M.N., Rahman K.M., Asaduzzaman M., Rahim M.A., Zaman S., Islam M.R., Jesmin H.
& Yeasmin L., 2019. Vitamin D status in Bangladeshi subjects: a laboratory based study. BIRDEM
Medical Journal, vol. 9, no.3, pp. 202-06.



* Riaz H., Finlayson A.E., Bashir S., Hussain S., Mahmood S., Malik F. & Godman B., 2016.
Prevalence of Vitamin D deficiency in Pakistan and implications for the future. Expert

review of clinical pharmacology, vol. 9, no.2, pp. 329-38.

 Goswami R., Marwaha R.K., Gupta N., Tandon N., Sreenivas V., Tomar N., Ray D.,
Kanwar R. & Agarwal R., 2009. Prevalence of vitamin D deficiency and its relationship
with thyroid autoimmunity in Asian Indians: a community-based survey. British Journal of

Nutrition, vol. 102, no.3, pp. 382-86.

« Santos B.R., Mascarenhas L.P., Boguszewski M.C. & Spritzer P.M., 2013. Variations in
the Vitamin D binding protein (DBP) genes are related to lower 25- hydroxyvitamin D
levels in healthy girls: A cross sectional study. Hormone Research in Paediatrics, vol. 79,

no.1, pp. 162-68.



Hamed ER, Abdelhady SA, Al-Touny SA, Kishk RM, Mohamed MH, Rageh F, Othman AA,
Abdelfatah W, Azab H. Correlation between rs7041 and rs4588 polymorphisms in vitamin D
binding protein gene and COVID-19-related severity and mortality. BMC Medical Genomics.
2024 Dec;17(1):1-4

Lips P., 2007. Relative value of 25 (OH) D and 1, 25 (OH) 2D measurements. Journal of Bone
and mineral Research, vol. 22, no.11, pp. 1668-71.

Bu F.X., Armas L., Lappe J., Zhou Y., Gao G., Wang H.W., Recker R. & Zhao L.J., 2010.
Comprehensive association analysis of nine candidate genes with serum 25-hydroxy vitamin

D levels among healthy Caucasian subjects. Human genetics, vol. 128, no.5, pp. 549-56.

Engelman C.D., Fingerlin T.E., Langefeld C.D., Hicks P.J., Rich S.S., Wagenknecht L.E.,
Bowden D.W. & Norris J.M., 2008. Genetic and environmental determinants of 25-
hydroxyvitamin D and 1, 25-dihydroxyvitamin D levels in Hispanic and African Americans. The

Journal of Clinical Endocrinology & Metabolism, vol. 93, no.9, pp. 3381-88.



Abbas S., Linseisen J., Slanger T., Kropp S., Mutschelknauss E.J., Flesch-Janys D. & Chang-Claude J., 2008.
The Gc2 allele of the vitamin D binding protein is associated with a decreased postmenopausal breast cancer

risk, independent of the vitamin D status. Cancer Epidemiology and Prevention Biomarkers, vol. 17, no.6, pp.

1339-43.

Fang Y., van Meurs J.B., Arp P., van Leeuwen J.P., Hofman A., Pols H.A. & Uitterlinden A.G., 2009. Vitamin D

binding protein genotype and osteoporosis. Calcified tissue international, vol. 85, no.2, pp. 85-93.

Lauridsen A.L., Vestergaard P., Hermann A.P., Brot C., Heickendorff L., Mosekilde L. & Nexo E., 2005. Plasma
concentrations of 25-hydroxy-vitamin D and 1, 25-dihydroxy-vitamin D are related to the phenotype of Gc
(vitamin D-binding protein): a cross-sectional study on 595 early postmenopausal women. Calcified tissue

international, vol. 77, no.1, pp. 15-22.

Rahman KL, Akhter QS, Rahman MS, Rahman R, Rahman S, Mukta FY, Sarker S. Genetic variations of
CYP2R1 (rs10741657) in Bangladeshi adults with low serum 25 (OH) D level—A pilot study. PLoS One. 2021
Nov 19;16(11):e0260298.



Ganz A.B., Park H., Malysheva O.V., & Caudill M.A., 2012. Vitamin D binding protein rs7041
genotype alters vitamin D metabolism in pregnant women. The FASEB Journal, vol. 32, no.4,

p.1

Robien K., Butler L.M., Wang R., Beckman K.B., Walek D., Koh W.P. & Yuan J.M., 2013.
Genetic and environmental predictors of serum 25-hydroxyvitamin D concentrations among

middle-aged and elderly Chinese in Singapore. British journal of nutrition, vol. 109, no.3, pp.
493-502.

Lafi Z.M., Irshaid Y.M., El-Khateeb M., Ajlouni K.M. & Hyassat D., 2015. Association of
rs7041 and rs4588 polymorphisms of the vitamin D binding protein and the rs10741657
polymorphism of CYP2R1 with vitamin D status among Jordanian patients. Genetic testing
and molecular biomarkers, vol. 19, no.11, pp. 629-36.

Mishal A.A., 2001. Effects of different dress styles on vitamin D levels in healthy young
Jordanian women. Osteoporosis international, vol. 12, no.11, pp. 931-35.

Mallah E.M., Hamad M.F., EIManaseer M.A., Qinna N.A., Idkaidek N.M., Arafat T A. &
Matalka K.Z., 2011. Plasma concentrations of 25-hydroxyvitamin D among Jordanians:
Effect of biological and habitual factors on vitamin D status. BMC clinical pathology, vol. 11,
no1, p. 8.



Khan A.H., Jafri L., Siddiqui A., Naureen G., Morris H. & Moatter T., 2019. Polymorphisms
in the GC gene for vitamin D binding protein and their association with vitamin D and
bone mass in young adults. metabolism, vol. 29, no.8, p.715-19.

Gozdzik A., Zhu J., Wong B.Y.L., Fu L., Cole D.E. & Parra E.J., 2011. Association of
vitamin D binding protein (VDBP) polymorphisms and serum 25 (OH) D concentrations in
a sample of young Canadian adults of different ancestry. The Journal of steroid
biochemistry and molecular biology, vol. 127, no.3, pp. 405-12.

Medlej-Hashim M., Jounblat R., Hamade A., Ibrahim J.N., Rizk F., Azzi G., Abdallah M.,
Nakib L., Lahoud M. & Nabout R., 2015. Hypovitaminosis D in a young Lebanese
population: effect of GC gene polymorphisms on vitamin D and vitamin D binding protein
levels. Annals of human genetics, vol. 79, no.6, pp. 394-401.

Sinotte M., Diorio C., Bérubé S., Pollak M. & Brisson J., 2009. Genetic polymorphisms of
the vitamin D binding protein and plasma concentrations of 25-hydroxyvitamin D in
premenopausal women. The American journal of clinical nutrition, vol. 89, no.2, pp. 634-
40.

Powe C.E., Evans M.K., Wenger J., Zonderman A.B., Berg A.H., Nalls M., Tamez H.,
Zhang D., Bhan |., Karumanchi S.A. & Powe N.R., 2013. Vitamin D-binding protein and
vitamin D status of black Americans and white Americans. New England Journal of
Medicine, vol. 369, no.21, pp.1991-2000.



Moy K.A., Mondul A.M., Zhang H., Weinstein S.J., Wheeler W., Chung C.C., Mannisto S.,
Yu K., Chanock S.J. & Albanes D., 2014. Genome-wide association study of circulating

vitamin D-binding protein. The American journal of clinical nutrition, vol. 99, no.6, pp.
1424-31.

« Wang T.J., Zhang F., Richards J.B., Kestenbaum B., Meurs J.B.V., Berry D., Kiel D.P,,
Streeten E.A., Ohlsson C., Koller D.L., Peltonen L., Cooper J.D., O'Reilly P.F., Houston
D.K., Glazer N.L., Vandenput L., Peacock M., Shi J., Rivadeneira F., McCarthy M.I., Annel
P., de Boer |.H., Mangino M., Kato B., Smyth D.J., Booth S.L., Jacques P.F., Burke G.L.,
Goodarzi M., Cheung C.L., Wolf M., Rice K., Goltzman D., Hidiroglou N., Ladouceur M.,
Wareham N.J., Hocking L.J., Hart D., Arden N.K., Cooper C., Malik S., Fraser W.D.,
Hartikainen A.L., Zhai G., Macdonald H.M., Forouhi N.G., Loos R.J., Reid D.M., Hakim A.,
Dennison E., Liu Y., Power C., Stevens H.E., Jaana L., Vasan R.S., Soranzo N., Bojunga
J., Psaty B.M., Lorentzon M., Foroud T., Harris T.B., Hofman A., Jansson J.O., Cauley
J.A., Uitterlinden A.G., Gibson Q., Jarvelin M.R., Karasik D., Siscovick D.S., Econs M.J.,
Kritchevsky S.B., Florez J.C., Todd J.A., Dupuis J., Hypponen E. & Spector T.D., 2010.
Common genetic determinants of vitamin D insufficiency: a genome-wide association
study. The Lancet, vol. 376, n0.9736, pp. 180-88



« Arnaud J. & Constans J., 1993. Affinity differences for vitamin D
metabolites associated with the genetic isoforms of the human serum
carrier protein (DBP). Human genetics, vol. 92, no.2, pp. 183-88.

 Lauridsen A.L., Vestergaard P. & Nexo E., 2001. Mean serum
concentration of vitamin D- binding protein (Gc-globulin) is related to the
Gc phenotype in women. Clinical Chemistry, vol. 47, no.4, pp. 753-56.

 Fu L., Yun F., Oczak M., Wong B.Y., Vieth R. & Cole D.E., 2009. Common
genetic variants of the vitamin D binding protein (DBP) predict differences
iIn response of serum 25-hydroxyvitamin D [25 (OH) D] to vitamin D
supplementation. Clinical biochemistry, vol. 42, no.10-11, pp.1174-77.



NEXRES 2 (2025) 100570

Contents lists available at ScienceDirect

Next Research

LN .

EILSEVIER journal homepage: www.elsevier.com/locate/nexres

Check for

Existence of the rs7041 polymorphism in the vitamin D binding protein | updates”
gene among Bangladeshis with low serum vitamin D: A pilot study

Ridwana Rahman “®, Kazi Lutfar Rahman "®, Imtiaz Pervez °, Sudipta Sarker “®,
Md Sayedur Rahman ©, Peter AC McPherson " @, Qazi Shamima Akhter

* Department of Physiology, Ad-Din Women’s Medical College, Dhaka, Bangladesh

b School of Biomedical Science, Ulster University, Coleraine, Northern Ireland, United Kingdom

“ Department of Paediatrics, Ad-Din Women's Medical College, Dhaka, Bangladesh

4 School of Sports and Exercise Medicine, Ulster University, Belfast, Northern Ireland, United Kingdom

“ Deapartment of Paediatricis, Ad-Din Women’s Medical College, Dhaka, Bangladesh/Ministry of Health & Family Welfare Bangladesh
f School of Pharmacy & Pharmaceutical Science, Ulster University, Northern Ireland, United Kingdom

# Department of Physiology, Dhaka Medical College, Bangladesh Medical Accreditation Council, Dhaka Bangladesh

ARTICLE INFO ABSTRACT



THANK YOU



	Slide 1: Welcome TO  Journal Club 
	Slide 2: Existence of the rs7041 Polymorphism in the Vitamin D Binding Protein Gene Among Bangladeshis with Low Serum Vitamin D:  A Pilot Study
	Slide 3: INTRODUCTION
	Slide 4: INTRODUCTION
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: METHODS
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Exclusion Criteria
	Slide 19
	Slide 20: STUDY PROCEDURE
	Slide 21: Contd.
	Slide 22: Genotype analysis
	Slide 23: DNA Extraction
	Slide 24
	Slide 25: PCR Machine and gel setting tray
	Slide 26: Standard Operating procedure (SOP) of PCR
	Slide 27: Pictures of Gel Electrophoresis
	Slide 28: Alignment of Sequencing data of the study subjects in Mega software
	Slide 29: STATISTICAL ANALYSIS
	Slide 30: RESULTS
	Slide 31: Table 1 General characteristics of study population and controls. Results presented as mean ± s.d. A statistically significant difference (by independent samples t-test) was taken as p < 0.05
	Slide 32:   Table 2 Biochemical characteristics of study population and controls. Results presented as mean ± s.d. A statistically significant difference (case vs. control using independent samples t-test) was taken as p < 0.05 
	Slide 33: Table 3 Allele and Genotype Frequencies. Results presented as frequency (number of instances) and as a percentage of the total
	Slide 34: Table 4: Relationship between genotypes at rs7041 of Group specific component gene and serum vitamin D level among the study population and control. 
	Slide 35: Figure 1: Distribution of the genotypes of rs7041 of Group specific component gene among the study population and controls
	Slide 36:   Figure 2 Distribution of genotypes and serum vitamin D among study subjects                                            
	Slide 37:  Figure 3  Distribution of alleles among study population (N=32) and controls (Nc=10) 
	Slide 38: Sample of DNA Sequencing Chromatogram data showing allele G in rs7041 in location 195 bp
	Slide 39:   Sample of a DNA Sequencing Chromatogram data showing allele T in rs7041 in location 197 bp   
	Slide 40:  Sample of DNA Sequencing Chromatogram data showing allele K (T, G) in rs7041 in location 197 bp
	Slide 41: POSSIBLE MECHANISMS
	Slide 42: Image of Human Chromosome 4
	Slide 43: Structure of a gene showing different regions including exons
	Slide 44
	Slide 45
	Slide 46: CONCLUSIONS
	Slide 47
	Slide 48
	Slide 49: LIMITATIONS
	Slide 50: LIMITATIONS
	Slide 51: RECOMMENDATIONS
	Slide 52
	Slide 53: REFERENCES
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64: THANK YOU

