Prediction of deleterious nsSNPs in human UGT1A1 gene by web
avallable algorithm tools
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The uridine diphosphate glucuronosyltransferase (UGT1A1l) belongs to In UGT1A1l, and other genes, there are many nsSNPs which genotype-

the class of phase |l enzymes Involved Iin the metabolism and phenotype correlations were not established, since the study of the

detoxification of numerous xenobiotic and endogenous compounds? functional impact of all SNPs Is time consuming and expensive.

(e.g. bilirubin). Genotyping data lead to the discovery of over 100 single Alternatively, bioinformatics tools have gained an increased importance
nucleotide polymorphisms (SNPs) within the UGT1A1 gene?. Some of with the prospect of reducing the totality of detailed studies at protein
the non-synonymous (ns) SNPs (nsSNPs) of the human UGT1A1 gene level. The aim of this study was to Investigate the potential of
variants have been associated to hyperbilirubinemia in Gilbert’s and bioinformatics approaches, using five web available to predict the
Crigler-Najjar syndromes?®, as well as altered drug clearance and/or drug phenotype of 28 human UGT1A1 nsSNPs, previously characterized at

response’. protein level by in vive and in vitro studies.

Information describing the UGT1A1 gene variants was obtained from mutation database websites:

PolyDoms: Mapping of Human Coding SNPs onto Protein
Domains

The Human Gene Mutation Database at the Institute of Medical Genetics in Cardiff B | 0 B AS E
Coprrizht 8 Cardif University 2011, All sights saszrvad BIOLOGICAL DATABASES - h tt p a //WWW n m u td b n O rg ]

- hittp://www.polydoms.cchmc.org/polydoms;

- hittp://www.nchbi.nim.nih.gov/sites/entrez.

o predict the phenotype of 28 human UGT1AL nsSNPS previously: characterized at protein level by in' vive and In vitroe' studies we
Used five web available algorthms:

-

- hittp://sift.yevi.org/ - Sorting Intelerant from Telerant (SIET);

- hittp://genetics.bwh.harvard.edu/pph2/ - Pelymorphism Phenotyping-2 (PolyPhen-2);
- httpi//agvgd.iarc.fr/ - Align Grantham Variance/Grantham: Difference (A-GVGD);

- hittps// mendel.standford.edu/ - Multivariate Analysis of: Protein Poelymaorphism (MAPP);

- hittp//www.ebi.ac.uk/nelp/matrix.html/ Block: Substitution Matrix:score 62 (BLOSUMG2).

EFig 1. Correct prediction rate of each in silico analysis teol. lable 1. UGTTIAL snSNPs and predicted effect ofion protein function by: the S'web tools.
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Jable 1. shows the phenotype of 28 human
UGT1A1L nsSNPs, previously characterized at
protein level by in vivo and In vitro studies. From
those, 24 SNPs were confirmed as responsible for
changes In protein function and In 4 there were

no de_teCt_Ed Impact. Results  from ) silico 1075G>sA  D35N  Normal  Norma Deleteivos ~ Probably Damaging ~ Tolerated  Neutral Neutra

anaIySIS (flg 1) showed a correct pr9d|Ct|On rate 1091C>T P364L - Reduced Deleteriuos Probably Damaging Deleterious Neutral Neutral

of 85.7% for P0|yp hen-2, 82.0% for both 1099C=G R367G Reduced Reduced Deleteriuos Probably Damaging Deleterious Meutral Meutral

BLOSUM62 and SIET. 60.7% for MAPP and 32.1% 1102G=A A3BET Absent Absent Deleteruos Probably Damaging Tolerated Deleteruos MNeutral
: : :

: : : 1124C=T SITOF Inactive  Inactive Deleteruos Probably Damaging Deleterious Meutral Meutral
for Allgn_GVGD The five COmDUtatlonal methods 1143C=G S5361R Absent Absent Deletenuos Benign Deleterious  Deletenuos Meutral
had concordant results using POIyphen'Z and 1159C=T P3875 Absent Absent Deleteriuos Probably Damaging Deleterious  Deletenuos  Deletenuos
SIFT a|gorithms N 78.6% (n:23) of variants. 1201G=C A401P Absent  Absent Deleteriuos Probably Damaging Deleterious  Deleteriuos Neutral
Concordance in variants pI’EdiCtiOﬂ, between the 1292T=C 14317 Reduced Tolerated Frobably Damaging Deleterious  Deletenuos Meutral
five used methods and with results obtained at 1381T=C Wi461R - Inactive Deleteruos Frobably Damaging Deleterious  Deletenuos Meutral

_ ) 1436T>G Y436D Reduced Reduced Deleteriuos Probably Damagint Deletenous  Deletenous Meutral
protein levels, was observed In 14.3% (n=6)
nSSN PS lQualitative classification given by Polyphen: Probably damaging, Possibly damaging and Benign. 2 Sort Intolerant from Tolerant, 3Align Grantham
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- SIFT and Polyphen-2 together, were the best predictor methods of nsSNPs phenotype in human UGT1A1 gene. These tools have the
advantage of directing and complement functional assays.

- A limitation of this approach could be the lack of the 3D structure of UGT1A1 and some of this tools rely on structural databases.

- The observed discrepancy Iin variants prediction phenotype may be eliminated with a method combining all the currently available

criterions.
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