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glucuronide metabolite. Drug Metabolism and Disposition [online]. 39 (3),
448 — 455.

Excluded
Glucuronide not reported

Scopus
1. Khedher, B. M. R., Abid, M., Jamoussi, K., et al., 2018. Comprehensive
insight into functional interaction between GNB3 C825T and eNOS T-
786C, G894T gene polymorphisms and association with susceptibility to
diabetic erectile dysfunction. Andrology [online], 6 (6), 865 — 873.
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2. Mostafa-Hedeab, G., Mohamed, A. A, Ebid, G. T., et al., 2018. Effect of
MATE 1, MATE 2 and OCTL1 single nucleotide polymorphisms on
metformin action in recently diagnosed egyptian type-2 diabetic patients.
Biomedical and Pharmacology Journal [online], 11 (1), 149 — 157.

3. Raudenska, M., Dvorakova, V., Pacal, L., et al., 2017. Levels of heavy
metals and their binding protein metallothionein in type 2 diabetics with
kidney disease. Journal of Biochemical and Molecular Toxicology
[online], 31 (6), e21891.

Google scholar
1. Cheung, K. K-T., Lau, E. S., So, W. Y., etal., 2017. Low testosterone
and clinical outcomes in Chinese men with type 2 diabetes mellitus —
Hong Kong Diabetes Registry. Diabetes Research and Clinical Practice
[online], 123, 97 — 105

Part 3: Full paper analysis
Excluded
Glucuronides reported that are not associated to disease

Scopus
1. Dostalek, M., Court, M. H., Hazarika, S., et al., 2011. Diabetes mellitus
reduces activity of human UDP-glucuronosyltransferase 2B7 in liver and
kidney leading to decreased formation of mycophenolic acid acyl-
glucuronide metabolite. Drug Metabolism and Disposition. 39 (3), 448 —
455,
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Lifestyle

Scopus
1. Li, J., Lai, H., Chen, S., et al., 2017. Interaction of sex steroid hormones
and obesity on insulin resistance and type 2 diabetes in men: the Third
National Health and Nutrition Examination Survey. Journal of Diabetes
and its Complications [online], 31 (2), 318 — 327.

Google Scholar

1. Mora-Cubillos, X., Tulipani, S., Garcia-Aloy, M., et al., 2015. Plasma
metabolomic biomarkers of mixed nuts exposure inversely correlate with
severity of metabolic syndrome. Molecular Food Nutrition [online], 59
(12), 2480 — 2490.

2. Zhao. Q., Zhang, A., Zong, W., et al., 2017. Exploring potential
biomarkers and determining the metabolic mechanism of type 2 diabetes
mellitus using liquid chromatography coupled to high-resolution mass
spectrometry. RSC Advances [online], 7, 44186 — 44198.

Part 1 exclusion
Duplicates by title

Scopus
1. Ji, L., Lai, H., Chen, S., et al., 2017. Interaction of sex steroid hormones
and obesity on insulin resistance and type 2 diabetes in men: the Third
National Health and Nutrition Examination Survey. Journal of Diabetes
and its Complications [online], 31 (2), 318 — 327.

Web of Science

1. Ji, L., Lai, H., Chen, S., etal., 2017. Interaction of sex steroid hormones
and obesity on insulin resistance and type 2 diabetes in men: the Third
National Health and Nutrition Examination Survey. Journal of Diabetes
and its Complications [online], 31 (2), 318 — 327.
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NCBI
1.

Brouwer-Brolsma, E. M., Brennan, L., Drevon, C. A., et al., 2017.
Combining traditional dietary assessment methods with novel
metabolomics techniques: present efforts by the Food Biomarker
Alliance. Proceedings of the Nutrition Society [online], 76 (4), 619 — 627.

Not relevant

Web of Science

1.

Anfossi, G., Frascaroli, C., Bonomo, K., et al., 2008. The NPC1L1
inhibitor ezetimibe in the treatment of the dyslipidemia in patients
affected by the metabolic syndrome: Evidences and perspectives.
Current Enzyme Inhibition [online], 4 (3), 109 — 120.

Part 2: Abstract analysis

Inclusion

Google scholar

1.

Mora-Cubillos, X., Tulipani, S., Garcia-Aloy, M., et al., 2015. Plasma
metabolomic biomarkers of mixed nuts exposure inversely correlate with
severity of metabolic syndrome. Molecular Food Nutrition [online], 59
(12), 2480 — 2490.

Scopus

1.

Li, J., Lai, H., Chen, S., et al., 2017. Interaction of sex steroid hormones
and obesity on insulin resistance and type 2 diabetes in men: the Third
National Health and Nutrition Examination Survey. Journal of Diabetes
and its Complications [online], 31 (2), 318 — 327.

Sun, H., Zhang, S., Zhang, A., et al., 2014. Metabolomic analysis of diet-
induced type 2 diabetes using UPLC/MS integrated with pattern
recognition approach. PLoS ONE [online]. 9 (3), e93384.

Mora-Cubillos, X., Tulipani, S., Garcia-Aloy, M., et al., 2015. Plasma

metabolomic biomarkers of mixed nuts exposure inversely correlate with

227



severity of metabolic syndrome. Molecular Food Nutrition [online], 59
(12), 2480 - 2490.

4. Guasch-Ferré, M., Merino, J., Sun, Q., et al., 2017. Dietary Polyphenols,
Mediterranean Diet, Prediabetes, and Type 2 Diabetes: A Narrative
Review of the Evidence. Oxidative Medicine and Cellular Longevity
[online], doi: 10.1155/2017/6723931.

Part 3: Full paper analysis
Inclusion
Scopus

1. Li, J., Lai, H., Chen, S, et al., 2017. Interaction of sex steroid hormones
and obesity on insulin resistance and type 2 diabetes in men: the Third
National Health and Nutrition Examination Survey. Journal of Diabetes
and its Complications [online], 31 (2), 318 — 327.

Google scholar
1. Zhao. Q., Zhang, A., Zong, W., et al., 2017. Exploring potential

biomarkers and determining the metabolic mechanism of type 2 diabetes
mellitus using liquid chromatography coupled to high-resolution mass
spectrometry. RSC Advances [online], 7, 44186 — 44198.

Excluded
Glucuronides reported that do not come from human
Scopus

1. Sun, H., Zhang, S., Zhang, A., et al., 2014. Metabolomic analysis of diet-
induced type 2 diabetes using UPLC/MS integrated with pattern
recognition approach. PLoS ONE [online], 9 (3), e93384.
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Google Scholar
1. Mora-Cubillos, X., Tulipani, S., Garcia-Aloy, M., et al., 2015. Plasma
metabolomic biomarkers of mixed nuts exposure inversely correlate with
severity of metabolic syndrome. Molecular Food Nutrition [online], 59
(12), 2480 - 2490.

Reviews (Literature/systematic)

Scopus
1. Guasch-Ferré, M., Merino, J., Sun, Q., et al., 2017. Dietary Polyphenols,
Mediterranean Diet, Prediabetes, and Type 2 Diabetes: A Narrative
Review of the Evidence. Oxidative Medicine and Cellular Longevity
[online], doi: 10.1155/2017/6723931.
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Parkinson’s disease inclusion and exclusion

Genetics
Part 1: Title screening

Scopus
1. Leuratti, C., Sardina, M., Ventura, P., et al., 2013. Disposition and

metabolism of safinamide, a novel drug for Parkinson's disease, in

healthy male volunteers. Pharmacology [online], 92 (3-4), 207 — 216.

Exclusion
Duplicates by title

Web of Science
1. Nakajima, M and Yokoi, T., 2005. Interindividual variability in nicotine
metabolism: C-oxidation and glucuronidation. Drug Metabolism and
Pharmacokinetics [online], 20 (4), 227 — 235.

Not relevant

Scopus
1. Nakajima, M and Yokoi, T., 2005. Interindividual variability in nicotine
metabolism: C-oxidation and glucuronidation. Drug Metabolism and
Pharmacokinetics [online], 20 (4), 227 — 235.

Web of Science

1. Almeida, L., Loureiro, A. |., Vaz-da-Silva, M., et al., 2010.
Chronopharmacology of nebicapone, a new catechol-O-
methyltransferase inhibitor. Current Medical Research and Opinion
[online], 1097 — 1108.

2. Hajihashemi, S and Geuns, J. M. X., 2013. Radical scavenging activity of
steviol glycosides, steviol glucuronide and crude Stevia extracts. Free
Radicals and Antioxidants [online], 3 (2), 34 — 39.

3. Laux-Biechimann, A., Mouheiche, J., Veriepe, J., et al., 2013.

Endogenous morphine and its metabolites in mammals: history,

230


https://www.ncbi.nlm.nih.gov/pubmed/16141602
https://www.ncbi.nlm.nih.gov/pubmed/16141602
https://www.ncbi.nlm.nih.gov/pubmed/16141602
https://www.ncbi.nlm.nih.gov/pubmed/16141602

synthesis, localization and perspectives. Neuroscience [online], 233, 95 —
117.

4. Gallardo, E., Sarria, B., Espartero, J. L., et al., 2016. Evaluation of the
Bioavailability and Metabolism of Nitroderivatives of Hydroxytyrosol
Using Caco-2 and HepG2 Human Cell Models. Journal of Agricultural
and Food Chemistry [online], 64 (11), 2289 — 2297.

NCBI

1. Martignoni, E., Cosentino, M., Ferrari, M., et al., 2005. Two patients with
COMT inhibitor-induced hepatic dysfunction and UGT1A9 genetic
polymorphism. Neurology [online], 65 (11), 1820 — 1822.

Part 2: Abstract screening
Excluded
Glucuronides not reported
1. Leuratti, C., Sardina, M., Ventura, P., et al., 2013. Disposition and

metabolism of safinamide, a novel drug for Parkinson's disease, in
healthy male volunteers. Pharmacology [online], 92 (3-4), 207 — 216.

Lifestyle
Part 1: Title screening
Exclusion
Duplicates by title

Web of Science
1. Almeida, L., Loureiro, A. |., Vaz-da-Silva, M., et al., 2010.

Chronopharmacology of nebicapone, a new catechol-O-
methyltransferase inhibitor. Current Medical Research and Opinion
[online], 1097 — 1108.

2. Hajihashemi, S and Geuns, J. M. X., 2013. Radical scavenging activity of
steviol glycosides, steviol glucuronide and crude Stevia extracts. Free
Radicals and Antioxidants [online], 3 (2), 34 — 39.
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3. Leuratti, C., Sardina, M., Ventura, P., et al., 2013. Disposition and
metabolism of safinamide, a novel drug for Parkinson's disease, in
healthy male volunteers. Pharmacology [online], 92 (3-4), 207 — 216.

4. Laux-Biechlmann, A., Mouheiche, J., et al., 2013. Endogenous morphine
and its metabolites in mammals: history, synthesis, localization and

perspectives. Neuroscience [online], 233, 95 — 117.

Not relevant
Web of Science

1. Angeloni, C., Malaguti, M., Barbalace, M. C., et al., 2017. Bioactivity of
olive oil phenols in neuroprotection. International Journal of Molecular
Sciences [online], 18 (11), doi: 10.3390/ijms18112230.

2. Speciale, A., Chirafisi, J., Saija, A., et al., 2011. Nutritional antioxidants
and adaptive cell responses: An update. Current Molecular Medicine
[online], 11 (9), 770 — 789.

3. Gallardo, E., Sarria, B., Espartero, J. L., et al., 2016. Evaluation of the
Bioavailability and Metabolism of Nitroderivatives of Hydroxytyrosol
Using Caco-2 and HepG2 Human Cell Models. Journal of Agricultural
and Food Chemistry [online], 64 (11), 2289 — 2297.
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Prostate cancer inclusion and exclusion

Genetics
Part 1:
Inclusion
NCBI
1. Grant, D. J., Hoyo, C., Oliver, S. D., et al., 2013. Association of uridine

diphosphate-glucuronosyltransferase 2B gene variants with serum
glucuronide levels and prostate cancer risk. Genetic Testing and
Molecular Biomarkers [online], 17 (1), 3 - 9.

Lévesque, E., Laverdiére, |., Lacombe, L., et al., 2014. Importance of
5a-reductase gene polymorphisms on circulating and intraprostatic
androgens in prostate cancer. Clinical Cancer Research [online], 20 (3),
576 — 584.

Lévesque, E., Huang, S. P, Audet-Walsh, E., et al., 2015. Molecular
markers in key steroidogenic pathways, circulating steroid levels, and
prostate cancer progression. Clinical Cancer Research [online], 19 (3),
699 — 709.

Hu, D. G., Mackenzie, P. I., McKinnon, R. A., et al., 2016. Genetic
polymorphisms of human UDP-glucuronosyltransferase (UGT) genes
and cancer risk. Drug Metabolism Reviews [online], 48 (1), 47 — 69.

Karatzas, A., Giannatou, E., Tzortzis, V., et al., 2010. Genetic
polymorphisms in the UDP-glucuronosyltransferase 1A1 (UGT1Al)
gene and prostate cancer risk in Caucasian men. Cancer Epidemiology
[online], 34 (3), 345 — 349.

Hu, D. G, Gardner-Stephen, D., Severi, G., et al, 2010. A novel
polymorphism in a forkhead box Al (FOXA1) binding site of the human
UDP glucuronosyltransferase 2B17 gene modulates promoter activity
and is associated with altered levels of circulating androstane-3a,173-
diol glucuronide. Molecular Pharmacology [online], 78 (4), 714 — 722.
Meyer, T. E., Chu, L. W., Li, Q., et al., 2012. The association between

inflammation-related genes and serum androgen levels in men: the
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prostate, lung, colorectal, and ovarian study. Prostate [online], 72 (1), 65
- 71.

Nadeau, G., Bellemare, J., Audet-Walsh, E., et al., 2011. Deletions of
the androgen-metabolizing UGT2B genes have an effect on circulating
steroid levels and biochemical recurrence after radical prostatectomy in
localized prostate cancer. The Journal of Clinical Endocrinology and
Metabolism [online], 96 (9), 1550 — 1557.

Laverdiére, ., Flageole, C., Audet-Walsh, E., et al., 2015. The UGT1
locus is a determinant of prostate cancer recurrence after

prostatectomy. Endocrine-related Cancer [online], 22 (1), 77 — 85.

Google scholar

1.

Grant, D. J., Hoyo, C., Oliver, S. D., et al., 2013. Association of uridine
diphosphate glucuronosyltransferase 2B gene variants with serum
glucuronide levels and prostate cancer risk. Genetic Testing and
Molecular Biomarkers [online], 17 (1), 3 — 9.

Karatzas, A., Giannatou, E., Tzortzis, V., et al., 2010. Genetic
polymorphisms in the UDP-glucuronosyltransferase 1A1 (UGT1A1) gene
and prostate cancer risk in Caucasian men. Cancer Epidemiology
[online], 34 (3), 345 — 349.

Gauthier-Landry, L., Bélanger, A and Barbier, O., 2015. Multiple roles for
UDP-glucuronosyltransferase (UGT)2B15 and UGT2B17 enzymes in
androgen metabolism and prostate cancer evolution. The Journal of
Steroid Biochemistry and Molecular Biology [online], 145, 187 — 192.
Mononen, N and Schleutker, J., 2009. Polymorphisms in genes involved
in androgen pathways as risk factors for prostate cancer. The Journal of
Urology [online], 181 (4), 1541 — 1549.

. Setlur, S. R, Chen, C. X., Hossain, R. R., et al., 2010. Genetic variation

of genes involved in dihydrotestosterone metabolism and the risk of
prostate cancer. Cancer Epidemiology, Biomarkers & Prevention [online],
19 (1), 229 — 239.
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. McNamara, K. M., Nakamura, Y., Miki, Y., et al., 2013. Phase two steroid
metabolism and its roles in breast and prostate cancer patients. Frontiers
in Endocrinology [online], 4 (116), doi: 10.3389/fendo.2013.00116.

. Fujimoto, N., Kubo, T., Inatomi, H., et al., 2013. Polymorphisms of the
androgen transporting gene SLCO2B1 may influence the castration
resistance of prostate cancer and the racial differences in response to
androgen deprivation. Prostate Cancer and Prostatic Diseases [onlineg],
16 (4), 336 — 340.

. Vidal, A. C., Tucker, C., Schlidkraut, J. M., et al., 2013. Novel
associations of UDP-glucuronosyltransferase 2B gene variants with
prostate cancer risk in a multiethnic study. BMC Cancer [online], 13
(556), doi: 10.1186/1471-2407-13-556.

. Eaton, N. E., Reeves, G. K., Appleby, P. N., et al., 1999. Endogenous
sex hormones and prostate cancer: a quantitative review of prospective
studies. British Journal of Cancer [online], 80 (7), 930 — 934.

10.Travis, R. C., Key, T. J., Allen, N. E., et al., 2007. Serum androgens and

prostate cancer among 643 cases and 643 controls in the European
Prospective Investigation into Cancer and Nutrition. International Journal
of Cancer [online], 121 (6), 1331 — 1338.

Exclusion
Part 1:

Not relevant

Scopus

1. Weisenburger, J. H and Chung, F-L., 2002. Mechanisms of chronic

disease causation by nutritional factors and tobacco products and their
prevention by tea polyphenols. Food and Chemical Toxicology [online],
40 (8), 1145 — 1154.

1. Church, T. R., Haznadar, M., Geisser, M. S., et al., 2010. Interaction of

CYP1B1, cigarette-smoke carcinogen metabolism, and lung cancer risk.
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International Journal of Molecular Epidemiology and Genetics [online], 1
(4), 295 — 309.

. Bushey, R. T., Chen, G., Blevins-Primeau, A. S., et al., 2011.
Characterization of UDP-glucuronosyltransferase 2A1 (UGT2AL1) variants
and their potential role in tobacco carcinogenesis. Pharmacogenetics
and Genomics [online], 21 (2), 55 — 65.

. Hayes, V. M., Severi, G., Padilla, E. J., et al., 2007. 5alpha-Reductase
type 2 gene variant associations with prostate cancer risk, circulating
hormone levels and androgenetic alopecia. International Journal of
Cancer [online], 120 (4), 776 — 780.

. Karypidis, A. H., Olsson, M., Andersson, S. O., et al., 2008. Deletion
polymorphism of the UGT2B17 gene is associated with increased risk for
prostate cancer and correlated to gene expression in the prostate. The
Pharmacogenetics Journal [online], 8 (2), 147 — 151.

. Febbo, P. G., Kantoff, P. W., et al., 1999. The V89L polymorphism in the
5alpha-reductase type 2 gene and risk of prostate cancer. Cancer
Research [online], 59 (23), 5878 — 5881.

. Allen, N. E., Reichardt, J. K., Nguyen, H., et al., 2003. Association
between two polymorphisms in the SRD5A2 gene and serum androgen
concentrations in British men. Cancer Epidemiology, Biomarkers &
Prevention [online], 12 (6), 578 — 581.

. Chu, L. W,, Zhu, Y., Yu, K., et al., 2008. Correlation between circadian
gene variants and serum levels of sex steroids and insulin-like growth
factor-1. Cancer Epidemiology, Biomarkers & Prevention [online], 17 (11),
3268 — 3273.

. Low, Y. L., Taylor, J. I., Grace, P. B., et al., 2005. Polymorphisms in the
CYP19 gene may affect the positive correlations between serum and
urine phytoestrogen metabolites and plasma androgen concentrations in
men. Journal of Nutrition [online], 135 (11), 2680 — 2686.

. Jakobsoon, J., Ekstrom, L., Inotsume, N., et al., 2006. Large differences
in testosterone excretion in Korean and Swedish men are strongly

associated with a UDP-glucuronosyl transferase 2B17 polymorphism.
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The Journal of Clinical Endocrinology and Metabolism [online], 91 (2),
687 — 693.

Duplicates by title

Web of Science
1. Weisenburger, J. H and Chung, F-L., 2002. Mechanisms of chronic
disease causation by nutritional factors and tobacco products and their
prevention by tea polyphenols. Food and Chemical Toxicology [online],
40 (8), 1145 — 1154.

NCBI
1. Gallagher, C. J., Kadlubar, F. F., Muscat, J. E., et al., 2007. The

UGT2B17 gene deletion polymorphism and risk of prostate cancer. A
case-control study in Caucasians. Cancer Detection and Prevention
[online], 31 (4), 310 — 315.

2. Allen, N. E., Reichardt, J. K., Nguyen, H., et al., 2003. Association
between two polymorphisms in the SRD5A2 gene and serum androgen
concentrations in British men. Cancer Epidemiology, Biomarkers &
Prevention [online], 12 (6), 578 — 581.

3. Allen, N. E., Forrest, M. S and Key, T. J., 2001. The association
between polymorphisms in the CYP17 and 5alpha-reductase (SRD5A2)
genes and serum androgen concentrations in men. Cancer
Epidemiology, Biomarkers & Prevention [online], 185 — 189.

4. Wang, Y and Zheng, Y., 2008. Review on gene polymorphisms of UDP-
glucuronosyltransferases and genetic susceptibility of cancer. Wei
Sheng Yan Jiu (Journal of Hygiene Research) [online], 37 (5), 629 —
632.

5. Macleod, S. L., Nowell, S., Plaxco, J., et al., 2000. An allele-specific
polymerase chain reaction method for the determination of the D85Y
polymorphism in the human UDP-glucuronosyltransferase 2B15 gene in
a case-control study of prostate cancer. Annals of Surgical Oncology
[online], 7 (10), 777 — 782.
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Google Scholar

1.

Gallagher, C. J., Kadlubar, F. F., Muscat, J. E., et al., 2007. The
UGT2B17 gene deletion polymorphism and risk of prostate cancer. A
case-control study in Caucasians. Cancer Detection and Prevention
[online], 31 (4), 310 — 315.

Park, J., Chen, L., Ratnashinge, L., et al., 2006. Deletion polymorphism
of UDP-glucuronosyltransferase 2B17 and risk of prostate cancer in
African American and Caucasian men. Cancer Epidemiology,
Biomarkers & Prevention [online], 15 (8), 1473 — 1478.

Gallagher, C. J., Kadlubar, F. F., Muscat, J. E., et al., 2007. The
UGT2B17 gene deletion polymorphism and risk of prostate cancer. A
case-control study in Caucasians. Cancer Detection and Prevention
[online], 31 (4), 310 — 315.

Hsing, A. W., Chen, C., Chokkalingam, A. P., et al., 2001. Polymorphic
markers in the SRD5A2 gene and prostate cancer risk: a population-
based case-control study. Cancer Epidemiology, Biomarkers &
Prevention [online], 10 (10), 1077 — 1082.

Chu, L. W., Zhu, Y., Yu, K., et al., 2008. Correlation between circadian
gene variants and serum levels of sex steroids and insulin-like growth
factor-1. Cancer Epidemiology, Biomarkers & Prevention [online], 17 (11),
3268 — 3273.

Singh, P. B., Matanhelia, S. S and Matrtin, F. L., 2008. A potential
paradox in prostate adenocarcinoma progression: oestrogen as the

initiating driver. European Journal of Cancer [online], 44 (7), 928 — 936.

. Travis, R. C., Key, T. J., Allen, N. E., et al., 2007. Serum androgens and

prostate cancer among 643 cases and 643 controls in the European
Prospective Investigation into Cancer and Nutrition. International Journal
of Cancer [online], 121 (6), 1331 — 1338.
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Part 2 abstract analysis:
Inclusion:

NCBI
1. Grant, D. J., Hoyo, C., Oliver, S. D., et al., 2013. Association of uridine

diphosphate-glucuronosyltransferase 2B gene variants with serum
glucuronide levels and prostate cancer risk. Genetic Testing and
Molecular Biomarkers [online], 17 (1), 3 — 9.

2. Lévesque, E., Laverdiére, |., Lacombe, L., et al., 2014. Importance of 5a-
reductase gene polymorphisms on circulating and intraprostatic
androgens in prostate cancer. Clinical Cancer Research [online], 20 (3),
576 — 584.

3. Nadeau, G., Bellemare, J., Audet-Walsh, E., et al., 2011. Deletions of the
androgen-metabolizing UGT2B genes have an effect on circulating
steroid levels and biochemical recurrence after radical prostatectomy in
localized prostate cancer. The Journal of Clinical Endocrinology and
Metabolism [online], 96 (9), 1550 — 1557.

4. Hsing, A. W., Chen, C., Chokkalingam, A. P., et al., 2001. Polymorphic
markers in the SRD5A2 gene and prostate cancer risk: a population-
based case-control study. Cancer Epidemiology, Biomarkers &
Prevention [online], 10 (10), 1077 — 1082.

5. Macleod, S. L., Nowell, S., Plaxco, J., et al., 2000. An allele-specific
polymerase chain reaction method for the determination of the D85Y
polymorphism in the human UDP-glucuronosyltransferase 2B15 gene in
a case-control study of prostate cancer. Annals of Surgical Oncology
[online], 7 (10), 777 — 782.

6. Eaton, N. E., Reeves, G. K., Appleby, P. N., et al., 1999. Endogenous
sex hormones and prostate cancer: a quantitative review of prospective
studies. British Journal of Cancer [online], 80 (7), 930 — 934.

Google scholar

1. Gauthier-Landry, L., Bélanger, A and Barbier, O., 2015. Multiple roles for
UDP-glucuronosyltransferase (UGT)2B15 and UGT2B17 enzymes in
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androgen metabolism and prostate cancer evolution. The Journal of
Steroid Biochemistry and Molecular Biology [online], 145, 187 — 192.
Setlur, S. R., Chen, C. X., Hossain, R. R., et al., 2010. Genetic variation
of genes involved in dihydrotestosterone metabolism and the risk of
prostate cancer. Cancer Epidemiology, Biomarkers & Prevention [onlineg],
19 (1), 229 — 239.

Exclusion:

Glucuronides unreported

NCBI
1.

Hu, D. G., Mackenzie, P. I., McKinnon, R. A., et al., 2016. Genetic
polymorphisms of human UDP-glucuronosyltransferase (UGT) genes
and cancer risk. Drug Metabolism Reviews [online], 48 (1), 47 — 69.
Karatzas, A., Giannatou, E., Tzortzis, V., et al., 2010. Genetic
polymorphisms in the UDP-glucuronosyltransferase 1A1 (UGT1A1) gene
and prostate cancer risk in Caucasian men. Cancer Epidemiology
[online], 34 (3), 345 — 349.

Hu, D. G., Mackenzie, P. I., McKinnon, R. A., et al., 2016. Genetic
polymorphisms of human UDP-glucuronosyltransferase (UGT) genes
and cancer risk. Drug Metabolism Reviews [online], 48 (1), 47 — 69.
Meyer, T. E., Chu, L. W., Li, Q., et al., 2012. The association between
inflammation-related genes and serum androgen levels in men: the
prostate, lung, colorectal, and ovarian study. Prostate [online], 72 (1), 65
- 71.

Park, J., Chen, L., Ratnashinge, L., et al., 2006. Deletion polymorphism
of UDP-glucuronosyltransferase 2B17 and risk of prostate cancer in
African American and Caucasian men. Cancer Epidemiology,
Biomarkers & Prevention [online], 15 (8), 1473 — 1478.

Gallagher, C. J., Kadlubar, F. F., Muscat, J. E., et al., 2007. The
UGT2B17 gene deletion polymorphism and risk of prostate cancer. A
case-control study in Caucasians. Cancer Detection and Prevention
[online], 31 (4), 310 — 315.
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Google scholar

1.

Karatzas, A., Giannatou, E., Tzortzis, V., et al., 2010. Genetic
polymorphisms in the UDP-glucuronosyltransferase 1A1 (UGT1A1l) gene
and prostate cancer risk in Caucasian men. Cancer Epidemiology
[online], 34 (3), 345 — 349.

Mononen, N and Schleutker, J., 2009. Polymorphisms in genes involved
in androgen pathways as risk factors for prostate cancer. The Journal of
Urology [online], 181 (4), 1541 — 1549.

McNamara, K. M., Nakamura, Y., Miki, Y., et al., 2013. Phase two steroid
metabolism and its roles in breast and prostate cancer patients. Frontiers
in Endocrinology [online], 4 (116), doi: 10.3389/fendo.2013.00116.
Fujimoto, N., Kubo, T., Inatomi, H., et al., 2013. Polymorphisms of the
androgen transporting gene SLCO2B1 may influence the castration
resistance of prostate cancer and the racial differences in response to
androgen deprivation. Prostate Cancer and Prostatic Diseases [online],
16 (4), 336 — 340.

Vidal, A. C., Tucker, C., Schlidkraut, J. M., et al., 2013. Novel
associations of UDP-glucuronosyltransferase 2B gene variants with
prostate cancer risk in a multiethnic study. BMC Cancer [online], 13
(556), doi: 10.1186/1471-2407-13-556.

Part 3 inclusion

NCBI
1.

Grant, D. J., Hoyo, C., Oliver, S. D., et al., 2013. Association of uridine
diphosphate-glucuronosyltransferase 2B gene variants with serum
glucuronide levels and prostate cancer risk. Genetic Testing and
Molecular Biomarkers [online], 17 (1), 3 - 9.

Lévesque, E., Laverdiére, I., Lacombe, L., et al., 2014. Importance of 5a-
reductase gene polymorphisms on circulating and intraprostatic
androgens in prostate cancer. Clinical Cancer Research [online], 20 (3),
576 — 584.

Nadeau, G., Bellemare, J., Audet-Walsh, E., et al., 2011. Deletions of the
androgen-metabolizing UGT2B genes have an effect on circulating
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Appendix 3: Evidence of permission granted

Permission granted on Monday 15" July 2019 by Wiley for Figure 4.3 :

Dear Jack,
Thank you for your email.

Permission is granted for you to use the material requested for your thesis/dissertation subject
to the usual acknowledgements (author, title of material, title of book/journal, ourselves as
publisher) and on the understanding that you will reapply for permission if you wish to
distribute or publish your thesis/dissertation commercially.

You should also duplicate the copyright notice that appears in the Wiley publication in your
use of the Material. Permission is granted solely for use in conjunction with the thesis, and the
material may not be posted online separately.

Any third-party material is expressly excluded from this permission. If any material appears
within the article with credit to another source, authorisation from that source must be
obtained.

Should you require any further information, please do not hesitate to contact me.

Kind regards,

Paisley Chesters
Permissions Co-Ordinator
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Permission granted for Figure 1.5 by Elsevier

[Header

Thank you for your order!

Dear Mr. Jack Wieland,

Thank you for placing your order through Copyright Clearance Center's
Rig|htsLink® service.

Order Summary

Licensee: MR JACK A WIELAND

Order Date: Jul 16, 2019

Order Number: 4630861469795

Publication: Elsevier Books
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Order Total: 0.00usD
Wiew or print complete details of your order and the publisher's terms and
conditions.
Sincerely,

Copynight Clearance Center

Tel: +1-855-239-3415 / +1-978-646-2777
customercare@copyright com B B

hitps:imyaccount.copyright.com
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Appendix 4: Supplementary information

A4 1.0: Organic anion transporters

Organic anion transporters (OATS) are 12 transmembrane (TMB) structures
(Figure 4.2) which require sodium (Na*) concentration gradients for molecule
transportation. OATs are expressed in the kidneys and liver, on the basolateral
surface of the membrane (Masuda et al. 1997; Takeuchi et al. 2001; Shikano et
al. 2004, Eraly et al. 2006; Eraly et al. 2008; Zhu et al. 2012; Preising et al.
2015; Wu et al. 2017). OATs may work in conjunction with ABC transporters in
a synergistic manner for molecule transportation. Alternatively, OATs may
function independently without synergistic function with ABC transporters. An
example of a predicted structure of a human OAT, OAT4, has been depicted in
Figure A4 1.0

Figure A4 1.0: Predicted transmembrane topological structure of human organic
anion transporter 4. Structure constructed using Protter (Omasits et al. 2014). OAT4
accession number: AAK68155.1

A5 1.2 Organic anion transporter regulation

OATSs are subjected to regulation by PKC and ubiquitination. OAT1 for instance,
is subjected ubiquitination degradation, with ten potential ubiquitination sites
located between TMD2, 3, 6, 7, 8, 9 and on the C terminal (Li et al. 2013; Xu et
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al. 2016). Degradation of OAT1 could lead to the development of certain
diseases and conditions. For example, bilirubin is a substrate of OAT1,

therefore OAT1 degradation could contribute to the development of jaundice.
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Table 1: Phosphorylation sites of ABC transporters PhosphoSitePlus®: Hombeck et
al. (2004), was used to confirm the phosphorylation sites of ABC transporters.

ABC Transporter Amino acid Amino acid Reference
residue position
Serine 1042
Threonine 1242 (Roosbeek et al.
ABCA1 Threonine 1243 2002)
Serine 1255
Serine 2054
Serine 1327 (Oslen et al. 2006)
Serine 1331
Tyrosine 1694 (Rikova et al. 2007)
ABCA2 Tyrosine 2178 (Dephoure et al.
2008)
Tyrosine 2186 (Rikova et al. 2007)
Threonine 2412 (Dephoure et al.
2008)
Tyrosine 1265 (Rikova et al. 2007,
ABCA3 Tyrosine 1268 Cascado et al.
Tyrosine 1349 2013)
ABCA4 Tyrosine 901 (Tsybovsky et al.
2011)
Tyrosine 22 (Rikova et al. 2007
ABCAS5 Tyrosine 58 (Rikova et al. 2007
Tyrosine 1299 (Hornbeck et al.
2004)
ABCA®b6 Tyrosine 464 (Gu et al. 2011)
Serine 809 (Bian et al. 2014)
ABCAY Serine 2133 (Bian et al. 2014)
Threonine 256 (Olsen et al. 2010)
ABCAS8 Serine 1507 (Olsen et al. 2010)
Serine 1570 (Bian et al. 2014)
ABCA9 Serine 1333 (Mertins et al. 2014)
Serine 91 (Raijmakers et al.
2010)
ABCA11 Threonine 112
Threonine 115 (Yu et al. 2007)
Threonine 118
ABCA13 Serine 2300 (Mertins et al. 2016)
Tyrosine 3866 (Palacios-Moreno et

al. 2015)
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Serine 661 (Dephoure et al.
2008)
ABCB1 Serine 667 (Chambers et al.
Serine 683 1994)
ABCB2 Threonine 545 (Mertins et al. 2016)
Threonine 694 (Tsai et al. 2015)
ABCB3 Threonine 458 (Mertins et al. 2016)
ABCB4 Not applicable
ABCB5 Threonine 1236 (Mertins et al. 2014)
ABCB6 Serine 456 (Stuart et al. 2015)
Serine 199 (Gu et al. 2011)
ABCB7 Threonine 257 (Mertins et al. 2014)
Threonine 600 (Tsai et al. 2015)
Serine 743 (Mertins et al. 2016)
Serine 233 (Bian et al. 2014)
ABCBS Serine 544 (Mertins et al. 2014;
Mertins et al. 2016)
Serine 577 (Tsai et al. 2015)
ABCB9 Not applicable
ABCB10 Threonine 363 (Alcolea et al. 2012)
Serine 690
ABCB11 Serine 694 (Bian et al. 2014)
Serine 704
Serine 915 (Palacios-Moreno et
al. 2015)
ABCC1 Serine 918 (Palacios-Moreno et
al. 2015)
Serine 930 (Mertins et al. 2016)
Serine 878 (Bian et al. 2014)
ABCC2
Serine 930 Mertins et al. 2014
Serine 938 (Bian et al. 2014)
Serine 1153 (Zhao et al. 2011)
Serine 1438 (Bian et al. 2014)
Serine 629 (Mertins et al. 2016)
Threonine 646 (Mertins et al. 2016)
ABCC4 Serine 655 (Mertins et al. 2016)
Serine 668 (Mertins et al. 2016)
Tyrosine 1259 (Tsai et al. 2015)
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Serine 509 (Mertins et al. 2016)
Serine 558 (Stuart et al. 2015)
ABCC5 Tyrosine 1166 (Mortiz et al. 2010)
Tyrosine 1423 (Palacios-Moreno et
al. 2015)
Serine 294 (Klammer et al.
2012)
ABCC6 Serine 681 (Gauci et al. 2009)
Serine 902 (Yu et al. 2007)
Serine 1286 (Bian et al. 2014)
Serine 1310 (Gauci et al. 2009)
ABCCS8 Not applicable
ABCC9 Threonine 170 (Mertins et al. 2014)
ABCC10 Threonine 463 (Cantin et al. 2008)
Serine 467 (Cantin et al. 2008)
ABCD4 Threonine 116 (Mertins et al. 2016)
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Table 2: Structural comparison of phase | cytochrome p450 substrates in relation
to the associated cytochrome p450.

Cytochrome Molecule structure Molecule name | Reference
p450
isoform
COOH cooH
Bilirubin (Zhang et
CYP1Al " " " al. 2005)
H H H
/cHa PhiP (Dingley et
_ N al. 1999)
| >_
NP
HaC
NH, O
| cH, Cocaine (Sanchez-
q Ramos
o 2004)
ol o
COOH cooH
CYP1A2 Bilirubin (Zhang et
al. 2005)
M M L]
H H H
(Escobar-
Nicotine Chavez et
al. 2011)
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\H/ Acetaminophen | (Singh et al.
o 2018)
HO
= e Methadone (Bouquié et
CYP2B6 Q gy (R- and S- al. 2015)
I oHg enantiomers)
R-Methadone S-Methadone
0
NH\CH;; ' (Casale et
. Ketamine al. 2012)
Clotrimazole (Crowley
and
Gallagher
2014)
Irinotecan (KEGG
CYP3A4 2018)
H
N CHgz
\ﬂ/ Acetaminophen | (Singh et al.
2018)

HO
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O Sugar

+
HO
o\
/
OH

) % ot Methadone (Bouquié et
O i (R-and S- al. 2015)
O i enantiomers)
R-Methadone S-Methadone
Testosterone (Almaiman
2018)
(Revathi
Oestrogen and
(oestradiol) Prashanth
2015)
B CHy (Hall and
MDMA Henry
2006)
" NHCH,4
o]
=
NH\CH
3 Ketamine (Casale et
Cl al. 2012)
R
OH
O . Anthocyanin (Adedokun
et al. 2016)
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Hydrocortisone | (EMBL-EBI
2019)
o (Magnuson
CYP2E1 Aspartame et al. 2007)
HON ONg
NH CHj
o] NH, o)
| I Ethanol (Zaki et al.
H=—C—C—0O—H 2011)
||
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Table 3: Phase Il conjugation enzymes and associated substrate.

Phase Il Molecule structure Molecule Reference for
conjugation name molecule
enzyme structure
COOH coon
UGT1A1 Bilirubin (Zhang et al.
2005)
M H
H H
CHg i
! PhIP (Dingley et
= . al. 1999)
- ‘ N/>—NH2
N
Irinotecan (KEGG
Oﬂ 2018)
Ethanol (Zaki et al.
H H 2011)
||
I
COOH cooH
UGT1A6 Bilirubin (Zhang et al.
2005)
M N
H H
CHy .
(Dingley et
PhIP al. 1999)
Irinotecan (KEGG
2018)
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Testosterone | (Almaiman
UGT2B15 2018)
CHafF
<N Oestrogen | (Revathi and
o /[ = (oestradiol) Prashanth
j “ﬂj\ W g 2015)
Ho! ~F 7
UGT2B17 Testosterone | (Almaiman
2018)
Oestrogen (Revathi and
(oestradiol) Prashanth
2015)
Nicotine (Escobar-
Chavez et al.
2011)
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Table 4: Phase Ill ABC transporters and molecule substrates

Phase Il Molecule structure Molecule Reference
ABC name for
transporter molecule
structure
H H
ABCAL |
(Cholesterol H—C—C—0—H Ethanol (Zaki et al.
Efflux I 2011)
Regulatory H H
Protein)
N N\ Nicotine (Escobar-
P CH, Chavez et
N al. 2011)
ABCB1 ]
(MDR1) : - . - Methadone (Bouquié
[ o O P (R-and S- etal
Q " | enantiomers) 2015)
. O
R-Methadone S-Methadone
(KEGG
Irinotecan 2018)

HO

ZTI

CH;,

Acetaminophen

(Singh et
al. 2018)
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0 CH, MDMA (Hall and
Henry
2006)
5 NHCH,4
Hydrocortisone (EMBL-
EBI 2019)
0]
HO E
E
H OH
ABCC1
(MRP1) COOH cooH Bilirubin (Zhang et
al. 2005)
N N N N ; o
H H H H
Testosterone | (Almaiman
2018)
ABCC2 COOH cOOH
(MRP2) Bilirubin (Zhang et
al. 2005)
° N N N N ; o
H H H H
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COOH coon
ABCC3 _
(MRP3) Bilirubin (Zhang et
L N N al. 2005)
H H H H
ABCC4
(MRR4) Irinotecan (KEGG
2018)
H Acetaminophen | (Singh et
YCHS al. 2018)
O
HO
Testosterone | (Almaiman
2018)
H
ABCC12 N CH, Acetaminophen | (Singh et
(CFTR/IMRP9) \“/ al. 2018)
O
HO
ABCG2
(BCRP) Irinotecan (KEGG
2018)
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/O Ketamine (Casale et
NH al. 2012)
“CHj
Cl
Oestrogen (Revathi
(oestradiol) and
Prashanth
2015)
PhiP (Dingley et
i al. 1999)
/ N
- I N/>—NH,
N
(Escobar-
Nicotine Chévez et
al. 2011)
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