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ABSTRACT

Background & Objectives. Non-synonymous single nucleotide polymorphism (nsSNPs)
which results in disruption of protein function are used as markers in linkage and association
of human proteins that might be involved in diseases and cancers.

Methods: To study the functional effect of nSSNP in cyclooxygenase-2 (COX?2) amino acids,
the nucleotide sequences encoding COX-2 gene in cancers were extracted from the NCBI
(01[223941909) data bank (283 cases) and analyzed by SIFT, I-Mutant 2.0, SNP and GO,
PANTHER and FASTSNP servers. These servers involve programs that predict the effects of
amino acid substitution on protein function, stability and missense.

Results: COX-2 is an essential enzyme for the production of pro-inflammatory prostaglandins
which are relevant to cancer development and progression. The substitutions in some
positions such as R228H and S428A of COX-2 in most of cancers linked to reformed protein
function through disruption in enzyme active site.

Conclusion: Amino acid substitutions as a consequence of COX-2 nsSNPs have important
role in human disease. Substitutions which are located in catalytic domain are important for
the enzymatic function of COX-2 and associated with higher expression of COX-2.
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rsIDs Allelechange  AA position | Predicted impact DDG Predict Probability

rs20426 G/A M1l Decrease stability 0.80 Neutral 0.028
rs200140544 CIG RAG Decrease stability -0.44 Neutral 0.062
rs199737603 C/IA S23Y Decrease stability 0.03 Disease 0.711
rs199661060 CIT R46W Decrease stability 0.02 Disease 0.950
rs201046652 C/IA PO2T Decrease stability -2.09 Disease 0.519
rs145215600 AlG N96S Decrease stability -1.52 Neutral 0.114
rs3218622 G/A R228H Decrease stability -0.43 Neutral 0.016
rs201723686 CIT R270W Decrease stability -0.50 Neutral 0.376
rs148160346 G/A R2930 Decrease stability -1.39 Disease 0.781
rs200204426 G/A D300N Decrease stahility -0.54 Neutral 0.333
rs199520386 AlG K328R Decrease stability -0.88 Disease 0.628
rs202093833 T/IG F408L Decrease stability -1.00 Neutral 0.062
rs201373237 CIT A4V Decrease stability -0.47 Disease 0.633
rs139215497 GIT A436S Decrease stability -0.75 Neutral 0.223
rs139787656 AlG K471E Decrease stability 0.79 Disease 0.619
rs189679860 G/A D4383N Decrease stability -0.71 Neutral 0.127
rs201405348 CIT R499W Decrease stability -1.34 Disease 0.882
rs200408009 GIT R499L Decrease stability -0.39 Disease 0.588
rs201342852 G/A V5241 Decrease stability -1.04 Neutral 0.117
rs201772944 AIC G578R Decrease stability -2.40 Disease 0.458
rs201299558 G/A R600H Decrease stability -0.69 Neutral 0.327

DDG < 0: Decrease Stability DDG > 0: Increase Stability DDG: DG (New Prdtein) - DG (Wild Type) in Kcal/mol

Ssloduld ur iy FASTSNP 9 5u Joawsgs a5 COX-2 IAg_)'.iT 6lr 63 )Shas aadl SHIS SSNP wuwd .V Joda

rs 5272 E488G Coding  Missense(non-conservative), splicing regulation Medium-High (3-4)
rs3218625 GBE87R  Coding Missense(conservative) Low-Medium (2-3)
rsb273 V511A  Coding Missense(conservative), splicing regulation Low-Medium (2-3)
rs61757788 - Coding Sense/synonymous, splicing regulation Low-Medium (2-3)
rs4648279 SA28A Coding Missense(conservative) Low-Medium (2-3)
rss279 - Coding Sense/synonymous, splicing regulation Low-Medium (2-3)
rs3218624 - Coding Sense/synonymous, splicing regulation Low-Medium (2-3)
rs3218623 - Coding Sense/synonymous, splicing regulation Low-Medium (2-3)
rs3218622 R228H Coding Missense(conservative) Low-Medium (2-3)
rs4648265 - Coding Sense/synonymous, splicing regulation Low-Medium (2-3)
rs20426 M1l Coding Missense(conservative) Low-Medium (2-3)
rsb274 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)
rs4648288 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)
rsb278 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)
rs4648264 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)
rs20429 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)
rs5277 - Coding Sense/synonymous, splicing regulation Very Low- Very Low (1-1)

Risk Definition: 0= No effect, 1= very low, 2= low, 3= medium, 4= high, 5= very high
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