
Table S1. List of nsSNPs predicted by various in silico methods in RET gene. 

SNP Variant 

SIFT PolyPhe

n 2 

I Mutant 3 0 SNAP Align GVGD Ref 

      GV GD Prediction  

VAR_009459 P20L 0 25 0 799 Decrease N 353 86 0 Class C0 [1] 

rs76764689 S32L 0 13 0 245 increase N N 208 55 106 06 Class C0 [2] 

VAR_009492 L40P 0 00 1 00 Decrease N N 0 97 78 Class C65 [2][3] 

rs145633958 L56M 0 23 0 558 Decrease N 234 72 12 95 Class C0  

rs77596424 P64L 0 06 0 95 increase N N 99 13 1 7 Class C0 [4] 

VAR_018153 R67H 0 54 0 002 Decrease N 28 82 0 Class C0 [5] 

rs142641173 T75M 0 10 0 991 Increase N N 123 92 20 52 Class C0  

VAR_009460 R77C 0 18 1 000 increase N N 28 82 169 74 Class C45 [6] 

rs141679950 I88V 0 08 0 006 Increase N N 28 68 0 Class C0  

VAR_006297 G93S 0 07 1 000 Decrease N N 0 55 27 Class C55 [1] 

rs201244749 D102N 0 01 0 007 Decrease N N 0 23 01 Class C15  

rs76397662 R114H 0 09 0 001 Decrease N N 125 13 4 81 Class C0 [7][5][8] 

rs138265837 R133H 0 12 0 965 Decrease N 0 28 82 Class C25  

VAR_006298 C142S 0 39 0 225 Decrease N N 0 111 67 Class C65  

VAR_035711 V145G 0 00 0 009 Decrease N N 0 109 55 Class C65 [9][8] 

rs150261092 N151S 0 42 0 504 Decrease N N 0 46 24 Class C45  

VAR_067102 P155L 0 09 0 921 Decrease N N 0 97 78 Class C65 [8] 

rs149403911 R163N 0 04 0 759 Decrease N N 42 81 45 75 Class C0 [10] 

rs200547906 T170I 0 14 0 213 Increase N N 116 8 69 06 Class C0  

VAR_009462 F174S 0 14 0 964 Decrease N N 0 154 81 Class C65 [11] 

VAR_067103 R175P 0 10 0 999 Increase N N 0 102 71 Class C65 [8] 

VAR_009463 R180P 0 14 0 983 Increase N N 26 96 53 Class C35 [12] 

rs144801580 G183D 0 07 1 000 Decrease N N 0 93 77 Class C65  
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VAR_009464 C197Y 0 21 1 000 Decrease N N 0 193 72 Class C65 [11] 

rs76736111 P198T 0 03 0 877 Increases N N 102 71 21 98 Class C0 [13] 

rs79661516 R231H 0 38 0 998 Decrease N N 0 28 82 Class C25  

rs112448213 C243S 0 00 0 023 Decrease N N 99 13 1 7 Class C0  

rs145970248 T244I 0 24 0 018 Decrease N N 109 43 0 Class C0  

rs61843232 A247D 0 62 0 000 Decrease N 123 92 61 5 Class C0  

VAR_006300 E251K 0 37 0 004 Decrease N N 140 23 0 Class C0  

rs139790943 V262A 0 04 0 676 Decrease N 0 65 28 Class C65  

rs143209223 G275V 0 11 0 215 Increase N N 109 55 0 Class C0  

rs139213499 V276I 0 23 0 001 Decrease N 153 13 0 Class C0  

rs35118262 T278N 0 25 0 001 Decrease N N 57 75 38 84 Class C0 [13][8] 

rs34682185 V292M 0 01 1 000 Increase N 42 81 101 29 Class C25 [14][8] 

VAR_067106 D300N 0 23 1 000 Decrease N 0 23 01 Class C15 [8] 

rs77702891 R313N 0 13 0 795 Increase N 0 85 11 Class C65  

VAR_067107 S316I 0 30 0 736 Decrease N 82 67 97 31 Class C15 [8] 

rs80236571 R330Q 0 21 0 917 Decrease N N 0 85 11 Class C65 [8] 

rs144981275 N336L 0 27 0 036 Decrease N 0 152 33 Class C65  

VAR_067108 S339L 0 69 0 001 Decrease N 162 52 0 Class C0 [8] 

rs200641186 V347A 0 17 0 862 Decrease N 0 65 28 Class C65  

VAR_009466 N359K 0 98 0 045 Decrease N 0 93 88 Class C65 [14] 

VAR_067110 R360Q 0 17 0 106 Decrease N N 42 81 0 Class C0 [8] 

VAR_009467 R360W 0 00 0 100 Decrease N N 121 34 20 52 Class C0 [6][9] 

rs199529397 R368H 0 11 0 150 Decrease N 229 7 0 Class C0  

rs142338976 L375Q 0 17 1 000 Decrease N 99 13 1 7 Class C0  

VAR_044393 V376A 0 33 0 997 Decrease N N 0 65 28 Class C65 [8] 

rs142338976 L375Q 0 17 1 00 Decrease N 0 112 44 Class C65  

Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2013



rs139813765 F381C 0 00 1 00 Decrease N 0 204 39 Class C65  

rs115272158 A386V 0 28 0 0211 Decrease N 130 02 35 66 Class C0  

rs78098482 F393L 0 80 0 998 Increase N N 0 21 82 Class C15 [4] 

rs183729115 V397M 0 20 0 994 Decrease N 30 92 0 Class C0 [8] 

VAR_006304 P399L 0 01 0 300 Increase N N 0 97 78 Class C65 [2] 

rs140638866 S401C 0 05 0 970 Decrease N 91 55 104 21 Class C15  

VAR_067112 V412M 0 07 0 992 Increase N 0 20 52 Class C15 [8] 

rs201030628 R417H 1 00 0 002 Decrease N 28 82 0 Class C0  

VAR_067113 G423R 0 41 0 999 Decrease N N 0 125 13 Class C65 [8] 

rs202053997 C430T 0 39 0 991 Decrease N N 0 148 93 Class C65  

VAR_018155 A432E 1 00 0 233 Increase N N 106 71 0 Class C0 [5] 

rs115423919 G446R 0 45 0 756 Increase N N 55 27 95 76 Class C25  

rs151148041 L452I 0 21 0 038 Decrease N 0 4 86 Class C0  

rs145966037 V455I 0 41 0 000 Decrease N 96 19 0 Class C0  

rs200334340 V467L 0 06 0 997 Decrease N 0 30 92 Class C25  

rs138624658 R475Q 0 43 0 134 Decrease N N 0 42 81 Class C35  

rs60881724 D489N 0 18 0 003 Decrease N 152 22 0 Class C0  

rs9282834 D489N 0 18 0 003 Decrease N 152 22 0 Class C0 [5][13] 

rs201745826 A510V 0 19 0 0075 Decrease N 26 87 63 12 Class C25  

rs199572076 L501V 1 00 0 001 Increase N 30 92 0 Class C0  

rs201553718 E511K 0 39 0 181 Decrease N 0 56 87 Class C55  

rs149238501 A513G 0 37 0 292 Decrease N 70 56 39 93 Class C0  

rs75873440 G533C 0 00 1 000 Decrease N N 0 158 23 Class C65  

rs148406803 T538R 0 53 0 756 Decrease N 57 75 67 34 Class C15  

rs200047805 N554S 0 18 0 994 Decrease N N 0 46 24 Class C45  

rs201972250 S561R 0 01 0 756 Increase N N 46 24 83 23 Class C25  
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rs147219360 D567N 0 03 1 000 Decrease N 0 23 01 Class C15  

rs140464432 G568S 0 53 0 456 Decrease N 0 55 27 Class C55  

rs144455821 N579L 0 45 0 342 Decrease N 68 35 98 69 Class C15  

VAR_035712 G593E 0 06 1 000 Decrease N N 0 97 85 Class C65 [9] 

VAR_067116 E595Q 0 44 0 999 Decrease N 0 29 27 Class C25 [8] 

VAR_008966 R600Q 0 17 0 012 Decrease N N 130 2 0 Class C0 [15] 

rs199921511 Y606H 0 54 0 001 Decrease N 101 54 0 Class C0  

rs77939446 C609T 0 03 1 000 Decrease N N 0 148 93 Class C65  

rs77558292 C609R 0 00 1 000 Decrease N N 0 179 53 Class C65  

rs80069458 C611T 0 00 1 00 Decrease N N 0 148 93 Class C65  

rs79781594 C618S 0 12 0 960 Decrease N N 204 39 64 25 Class C0  

rs76262710 C618R 0 00 0 560 Decrease N N 204 39 80 92 Class C0  

rs79890926 C620T 0 00 0 698 Decrease N N 0 148 93 Class C65  

rs77503355 C620S 0 01 0 765 Decrease N N 0 111 67 Class C65  

rs77316810 C620R 0 02 0 006 Decrease N N 0 179 53 Class C65  

VAR_006318 C620F 0 00 0 996 Decrease N 0 204 39 Class C65 [16] 

VAR_009476 Q626K 0 54 0 002 Decrease N 0 53 23 Class C45 [17] 

rs121913308 D631G 0 57 0 989 Decrease N N 0 93 77 Class C65  

rs267607009 E632D 0 66 0 001 Decrease N 44 6 0 Class C0  

rs267607010 L633V 0 53 0 004 Decrease N 0 30 92 Class C25  

rs77709286 C634T 0 41 1 00 Decrease N N 0 148 93 Class C65  

rs75996173 C634S 0 03 1 00 Increase N N 0 111 67 Class C65  

rs75076352 C634R 0 00 1 00 Decrease N    [18][19] 
[20][21] 

VAR_012743 A639G 0 37 0 903 Decrease N 58 02 29 17 Class C0 [22] 

rs78935588 A640G 0 78 0 005 Decrease N 0 60 Class C55 [23] 

VAR_012744 A641G 0 29 0 216 Decrease N 0 60 Class C55 [22] 
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rs77711105 V648I 0 69 0 014 Decrease N 28 68 0 Class C0  

rs148935214 S649L 0 66 1 000 Decrease N 0 144 08 Class C65  

rs146646971 K666N 0 06 0 999 Decrease N N 0 93 88 Class C65  

rs3026759 N763L 0 01 0 997 Increase N N 0 152 33 Class C65  

VAR_012744 P679L 0 80 0 998 Decrease N 0 97 78 Class C65 [8] 

rs184498773 A680T 0 11 0 403 Decrease N N 0 58 02 Class C55  

rs141347316 P684S 0 23 0 973 Decrease N 0 73 35 Class C65  

VAR_006331 S690P 0 25 0 002 Decrease N 99 13 1 7 Class C0  

rs17857772 G691S 0 47 0 062 Increase N 55 27 0 Class C0  

rs193922700 R694W 0 04 1 000 Decrease N N 0 101 29 Class C65  

rs141185224 R694Q 0 56 0 511 Increase N N 0 42 81 Class C35  

rs137855422 V706M 0 21 0 957 Decrease N N 0 20 52 Class C15  

rs3026760 K710Q 0 13 0 999 Decrease N N 0 53 23 Class C45  

rs147216744 K728Q 0 44 0 999 Decrease N N 0 53 23 Class C45  

rs34288963 R749T 0 69 0 003 Decrease N N 26 66 45 Class C25  

rs181856591 T754M 0 00 1 000 Decrease N 0 81 04 Class C65  

VAR_009481 E762Q 0 04 1 000 Decrease N 0 29 27 Class C25 [2] 

rs199882293 N763I 0 00 0 996 Increase N N 0 148 91 Class C65  

rs75075748 S765P 0 05 1 000 Decrease N N 0 73 35 Class C65 [24] 

rs78014899 E768D 0 16 0 987 Decrease N 0 44 6 Class C35 [25[26] 
[27] 

rs142793711 L769F 0 44 0 998 Decrease N N 0 21 82 Class C15  

rs75686697 V778I 0 01 0 001 Decrease N 30 92 0 Class C0 [10] 

rs149148794 L790T 0 00 1 000 Increase N 0 92 35 Class C65  

rs75030001 L790F 0 00 1 000 Increase N N 0 21 82 Class C15 [28] 

rs77724903 Y791F 0 02 0 563 Decrease N N 0 21 61 Class C15 [12][28] 
[21] 

rs79658334 V804M 0 00 1 000 Decrease N N 0 179 53 Class C65 [29][30] 
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rs142318626 R817C 0 03 1 000 Increases N N 241 31 80 92 Class C0  

rs142779213 G823Q 0 17 1 000 Decrease N N 206 04 86 56 Class C0  

rs138847998 G823R 0 15 1 000 Decrease N N 206 04 124 98 Class C15  

rs34617196 Y826S 0 23 0 654 Decrease N N 247 85 48 55 Class C0 [13] 

rs113005278 S829G 0 55 0 003 Decrease N 217 79 0 Class C0  

rs200127630 G830R 0 25 0 005 Increase N 242 52 0 Class C0  

rs147433153 N834T 0 33 0 005 Increase N N 46 24 43 96 Class C0  

rs149891333 P841R 0 25 1 000 Increase N N 99 13 1 7 Class C0  

rs55947360 R844L 0 06 1 000 Decrease N N 0 43 Class C35 [30][13] 

rs201101792 M848K 0 29 0 996 Increase N N 99 13 1 7 Class C0  

rs141459368 E867D 0 40 0 996 Decrease N N 0 44 6 Class C35  

rs145170911 V871I 0 29 0 993 Decrease N N 0 28 68 Class C25  

VAR_006338 R873Q 0 00 1 000 Decrease N 0 101 88 Class C65  

rs201487882 G885R 0 00 1 000 Decrease N N 0 125 13 Class C65  

rs146838520 R886T 0 11 1 000 Decrease N N 0 70 97 Class C65  

rs75234356 S891A 0 23 0 969 Decrease N N 40 92 0 Class C0 [31] 

VAR_044396 G894S 0 00 1 000 Decrease N N 0 55 27 Class C55 [10] 

rs76087194 R897Q 0 00 1 000 Decrease N N 0 99 13 Class C65 [2][24] 

rs267607011 S904C 0 05 1 000 Decrease N N 32 0 Class C0  

rs200627072 V906M 0 09 1 000 Decrease N N 0 20 52 Class C15  

VAR_067121 K907T 0 00 1 000 Decrease N N 0 77 74 Class C65 [8] 

rs78347871 R912L 0 00 1 000 Decrease N N 0 101 88 Class C65  

rs74799832 M918T 0 00 1 000 Decrease N N 0 81 04 Class C65 [32][33] 

VAR_012745 S922F 0 00 1 000 Decrease N N 0 154 81 Class C65 [22] 
 

VAR_009487 S922Y 0 00 1 000 Decrease N N 0 143 11 Class C65 [35] 

VAR_067122 F961L 0 34 1 000 Decrease N N 0 21 82 Class C15 [8] 
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rs76534745 R972G 0 01 0 572 Decrease N N 26 120 17 Class C45  

VAR_006347 P973L 0 00 1 000 Decrease N N 0 97 78 Class C65 [2] 

VAR_006348 M980T 0 01 0 999 Decrease N N 44 0 Class C0  

rs52803107 R982C 0 07 1 00 Decrease N N 139 99 107 47 Class C15  

rs199718928 L994N 0 35 1 00 Decrease N N 0 97 78 Class C65  

rs138912894 P1023L 0 18 1 00 Decrease N N 0 23 01 Class C15  

rs200989078 D1031N 0 10 1 00 Decrease N N 0 58 02 Class C55  

rs201740483 T1038A 0 18 1 00 Decrease N N 99 13 1 7 Class C0  

rs200021472 T1038I 0 01 1 00 Increase N N 0 97 78 Class C65  

rs79853121 P1039L 0 08 1 00 Decrease N N 208 63 94 04 Class C0 [36] 

VAR_044397 P1049L 0 00 1 00 Decrease N N 0 81 04 Class C65 [10] 

rs200956659 R1050Q 0 10 1 00 Decrease N N 353 86 0 Class C0  

VAR_067123 L1052V 0 51 1 00 Decrease N N 353 86 0 Class C0 [8] 

VAR_009490 Y1062C 0 06 1 00 Decrease N 353 86 0 Class C0 [8] 

rs138010639 T1062H 0 10 Error Decrease  353 86 0 Class C0  

VAR_009491 M1064T 0 28 0 998 Decrease N N 353 86 0 Class C0 [8] 

VAR_044398 P1067S 0 48 1 00 Decrease N N 353 86 0 Class C0 [10] 

VAR_041767 F1112Y  0 920 increase N N - - - [13] 

 

Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2013



References 

 

1. M. Angrist, S. Bolk, B. Thiel, E.G. Puffenberger, R.M.W. Hofstra.  Hum Mol Genet., 

1995, 4, 821-830.  

2. L. Yin, V. Barone, M. Seri, A. Bolino, R. Bocciardi, L. Ceccherini et al.  Eur  J.  Hum  Genet ., 

1994, 2, 272-280. 

3. L. Yin, M. Seri, V. Barone, T. Tocco and M.G. Scaranari MG.  Eur  J  Hum  Genet.,  1996, 4, 

356-358. 

4. P. Edery, S. Lyonnet, L.M. Mulligan, A. Pelet, E. Dow et al. Nature., 1994, 367, 378-380. 

5. A. Sasaki, M. Kanai, K. Kijima, K. Akaba, M. Hashimoto et al. Hum  Genet., 2003,  114, 22-

26. 

6.  S. Bolk, A. Pelet, R.M.W. Hofstra, M. Angrist, R. Salomon et al. Proc  Natl  Acad  Sci  USA., 

2000, 97, 268-273. 

7. M. Kanai, C. Numakura, A. Sasaki, E. Shirahata, K. Akaba et al. (2002). Congenital central 

hypoventilation syndrome: a novel mutation of the RET gene in an isolated case.  Exp  

Med., 2002,  196, 241-246 

8.  M.T. So, T.Y. Leon, G. Cheng, C.S. Tang, X. P. Miao et al. (2011).  PLoS ONE 2011, 6, 

E28986-E28986.  

9. T. Sjoeblom, S .Jones, L.D. Wood, D.W. Parsons, J. Lin et al. Science., 2006,  314, 268-274 

10. M.A. Skinner, S.D. Safford, J.G. Reeves, M.E. Jackson and A.J. Am. J. Freemerman. Hum  

Genet.,  2008,  82,  344-351. 

11. T. Kusafuka, Y. Wang and P. Puri. J  Pediatr  Surg., 1997,   32,  501-504. 

12. M. Seri, L. Yin, V. Barone, A. Bolino, L. Celli et al. Hum  Mutat., 1997,  9, 243-249. 

13. C. Greenman, P. Stephens, R. Smith, G.L. Dalgliesh, C. Hunter et al.  Nature., 2007,  446, 

153-158.  

14. R.M.W. Hofstra, J. Osinga, R.P. Stulp, H. Scheffer, C. Meijers and C.H.C.M. Buys. Am  J  

Hum  Genet., 1996,  59, A263-A263. 

15. M.E. Saez, A. Ruiz, A. Cebrian, F. Morales, M. Robledo, G. Antinolo and S. Borrego . Hum  

Mutat., 2000,  15, 122-122. 

Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2013



16.  F. Xue, H. Yu, L.H. Maurer, V.A. Memoli, N. Nutile-Mcmenemy  et al.  Hum Mol Genet., 

1994,  3,  635-638. 

17.  A. Auricchio, P. Griseri, M.L. Carpentieri, N. Betsos, A. Staiano et al. Am  J  Hum  Genet.. 

1999,   64, 1216-1221 

18.  H. Donis-Keller, S. Dou, D. Chi, K.M. Carlson, K. Toshima et al.  Hum Mol Genet., 1993, 2, 

851-856. 

19.  L.M. Mulligan, J.B.J. Kwok, C.S. Healey, M.J. Elsdon, C. Eng et al. Nature., 1993,  363,  

458-460. 

20.  S .Takiguchi-Shirahama, K. Koyama, A .Miyauchi, T. Wakasugi, S .Oishi et al. Hum Genet 

1995., 95, :187-190. 

21. H.P.H. Neumann, B. Bausch, S.R. McWhinney, B.U. Bender, O. Gimm et al. Engl J Med., 

2002,  346, 1459-1466. 

22.  V.N. Kalinin, F.A. Amosenko, M.A. Shabanov, L.N. Lubchenko, S.B. Hosch et al. J  Mol  

Med., 2001,  79, 609-612. 

23.  A. Tessitore, A.A. Sinisi, D. Pasquali, M. Cardone, D. Vitale et al. Endocrinol  Metab., 

1999,  84, 3522-3527. 

24.  G. Romeo, P. Ronchetto, Y. Luo, V. Barone, M. Seri et al. Nature., 1994, 367, 377-378. 

25.  C. Eng, D.P. Smith, L.M. Mulligan, C.S. Healey, M.J. Zvelebil et al. Oncogene, 1995,  10, 

509-513. 

26.  A. Olino, I. Schuffenecker, Y. Luo, M. Seri, M. Silengo et al. Oncogene., 1995, 10, 2415-

2419. 

27.  M. Kambouris, C.E. Jackson and G.L. Feldman.  Hum Mutat., 1996,   8,  64-70. 

28. I. BerndtI, M. Reuter, B. Saller, K. Frank-Raue, P. Groth et al.  Endocrinol  Metab., 1998,   

83: 770-774. 

29. O. Fattoruso, L. Quadro, A. Libroia, U. Verga, G. Lupoli et al.  Hum  Mutat ., 1998,  Suppl  

1,  S167-S171 

30. D.K. Bartsch, C. Hasse, C. Schug, P. Barth, M. Rothmund et al. Endocrinol Diabetes.,  

2000, 108, 128-12. 

31. R.M.W. Hofstra, O. Fattoruso, L. Quadro, Y. Wu, A. Libroia et al. Endocrinol  Metab., 

1997,   82: 4176-4178. 

32. C. Eng, D.P. Smith, L.M. Mulligan, M.A. Nagai, C.S. Healey et al. Hum  Mol  Genet., 1994,   

3, 237-241. 

Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2013



33.  R.M.W. Hofstra, R.M. Landsvater, I. Ceccherini, R.P. Stulp, T. Stelwagen et al. Nature., 

1994,  367, 375-376. 

34.  K.M. Carlson, S. Dou, D. Chi, N. Scavarda, K. Toshima et al. Proc  Natl  Acad  Sci  USA., 

1994,  91, 1579-1583. 

35. Y. Kitamura, N. Scavarda, S.A. Jr. Wells, C.E. Jackson and P.J. Goodfellow. Hum Mol 

Genet., 1995,   4, 1987-1988. 

36.  J. Amiel, R. Salomon, T. Attie, A. Pelet, H. Trang et al. Hum Genet., 1998,   62, 715-717. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2013



Figure S1. Comparison of change in the surrounding amino acid residues of WT and 

mutant RET protein complex with vandetanib. 

Change in the local environment of RET protein brought about by various mutations in A) 

Wild type B) V804M C) M918T D) S922Y. Color scheme – Vandetanib: Cyan, surrounding 

amino acids: Red 
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Figure S2. Overall RMSD curve of Wild type and mutant RET at 20 ns.  

Two independent simulations (Black and Red) of each protein model. Time evolution of 

backbone RMSDs are shown as a function of time for A) Wild type B) V804M C) M918T D) 

S922Y. 
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