Multiple Sequence Alignment of Sirtuins

2 sections:

1) The published SIRT1 – SIRT7 multiple sequence alignment from Figure 2 of

a. Jin, L., Wei, W., Jiang, Y., Peng, H., Cai, J., Mao, C., Dai, H., Choy, W., Bemis, J.E., Jirousek, M.R., et al. (2009). Crystal Structures of Human SIRT3 Displaying Substrate-induced Conformational Changes. Journal of Biological Chemistry 284, 24394-24405.

2) My own multiple sequence alignment of SIRT1 – SIRT7 and Sir2Tm and Sir2Af2 using the ClustalW2 algorithm.   This is similar to (1), but adds Sir2 sequences, especially Sir2Af2, which is of interest to us. 

(1) Figure 2 of Journal of Biological Chemistry 2009, 284, 24394. The residues discussed under “Results and Discussion (of the 2009 reference)” are pointed above the residues and labeled with the SIRT3 sequence number. The SIRT2 and SIRT5 insertion loops discussed under “Results and Discussion” are labeled. The alignment was done by T-Coffee
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(2) CLUSTAL 2.1 multiple sequence alignment of Human SIRT1 – SIRT7 and Sir2Af2, Sir2Tm

Algorithm:  ClustalW2  http://www.ebi.ac.uk/Tools/msa/clustalw2/

* == identical for all sequences

: == very similar     . == similar

sp|SIRT1|244-498      EDAVKLLQ--ECKKIIVLTGAGVSVSCGIPDFRS-RDGIYARLAVDFPDLPDPQAMFDIE 300

sp|SIRT2|65-340       EGVARYMQSERCRRVICLVGAGISTSAGIPDFRSPSTGLYDNLEK--YHLPYPEAIFEIS 122

sp|SIRT3|126-382      QDVAELIRARACQRVVVMVGAGISTPSGIPDFRSPGSGLYSNLQQ--YDLPYPEAIFELP 183

sp|SIRT4|45-314       KELQRFITL--SKRLLVMTGAGISTESGIPDYRSEKVGLYARTDRR--------PIQHGD  94

sp|SIRT5|41-309       ADFRKFFAK--AKHIVIISGAGVSAESGVPTFRGA-GGYWRKWQAQ--------DLATPL  89

sp|SIRT6|35-274       WELARLVWQ--SSSVVFHTGAGISTASGIPDFRGP-HGVWTMEE----------------  75

sp|SIRT7|90-331       RELASAVRN--AKYLVVYTGAGISTAASIPDYRGP-NGVWTLLQ---------------- 130

sp|Sir2Tm|4-246       KEFLDLLN--ESRLTVTLTGAGISTPSGIPDFRG-PNGIYKKYSQN---------VFDID  51

sp|Sir2Af2|6-251      RKAAEILAK--SKHAVVFTGAGISAESGIPTFRGE-DGLWRKYDPE--------EVASIS  54

                            .    .   :   ***:*. ..:* :*.   * :

sp|SIRT1|244-498      YFRKDP--RPFFKFAKE-IYPG-QFQPSLCHKFIALSDK----EGKLLRNYTQNIDTLEQ 352

sp|SIRT2|65-340       YFKKHP--EPFFALAKE-LYPG-QFKPTICHYFMRLLKD----KGLLLRCYTQNIDTLER 174

sp|SIRT3|126-382      FFFHNP--KPFFTLAKE-LYPG-NYKPNVTHYFLRLLHD----KGLLLRLYTQNIDGLER 235

sp|SIRT4|45-314       FVRSAPIRQRYWARNFVGWPQFSSHQPNPAHWALSTWEK----LGKLYWLVTQNVDALHT 150

sp|SIRT5|41-309       AFAHNP--SRVWEFYHYRREVMGSKEPNAGHRAIAECETRLGKQGRRVVVITQNIDELHR 147

sp|SIRT6|35-274       -----------RGLAPKFDTTFESARPTQTHMALVQLER----VGLLRFLVSQNVDGLHV 120

sp|SIRT7|90-331       -----------KGRS-VSAADLSEAEPTLTHMSITRLHE----QKLVQHVVSQNCDGLHL 174

sp|Sir2Tm|4-246       FFYSHP--EEFYRFAKEGIFPMLQAKPNLAHVLLAKLEE----KGLIEAVITQNIDRLHQ 105

sp|Sir2Af2|6-251      GFKRNP--RAFWEFSMEMKDKLFA-EPNPAHYAIAELER----MGIVKAVITQNIDMLHQ 107

                                               .*.  *  :   .             :** * *.

sp|SIRT1|244-498      VAGIQR--IIQCHGSFATASCL--ICKYKVDCEAVRGDIFNQVVP--------------- 393

sp|SIRT2|65-340       IAGLEQEDLVEAHGTFYTSHCVSASCRHEYPLSWMKEKIFSEVTP--------------- 219

sp|SIRT3|126-382      VSGIPASKLVEAHGTFASATCT--VCQRPFPGEDIRADVMADRVP--------------- 278

sp|SIRT4|45-314       KAGSRR--LTELHGCMDRVLCLDCGEQTPRGVLQERFQVLNPTWSAEAHGLAPDGDVFLS 208

sp|SIRT5|41-309       KAGTKN--LLEIHGSLFKTRCTSCGVVAENYKSPICPALSGKGAPEPGTQDAS------- 198

sp|SIRT6|35-274       RSGFPRDKLAELHGNMFVEECAKCKTQYVRDTVVGTMGLKATGRLCTVAKAR-------- 172

sp|SIRT7|90-331       RSGLPRTAISELHGNMYIEVCTSCVPN--REYVR-VFDVTERTALHRHQTGR-------- 223

sp|Sir2Tm|4-246       RAGSKK--VIELHGNVEEYYCVR--CEKKYTVEDVIKKLESSDVP--------------- 146

sp|Sir2Af2|6-251      RAGSRR--VLELHGSMDKLDCLDC---HETYDWSEFVEDFNKGE---------------- 146

                       :*     : : ** .    *

sp|SIRT1|244-498      ----------RCPRCPADEPLAIMKPEIVFFGENLPEQF---HRAMKYDKDEVDLLIVIG 440

sp|SIRT2|65-340       ----------KCEDCQS-----LVKPDIVFFGESLPARF---FSCMQSDFLKVDLLLVMG 261

sp|SIRT3|126-382      ----------RCPVCTG-----VVKPDIVFFGEPLPQRF---LLHVV-DFPMADLLLILG 319

sp|SIRT4|45-314       EEQVRSFQVPTCVQCGG-----HLKPDVVFFGDTVNPDK---VDFVHKRVKEADSLLVVG 260

sp|SIRT5|41-309       ---IPVEKLPRCEEAGCG---GLLRPHVVWFGENLDPAI---LEEVDRELAHCDLCLVVG 249

sp|SIRT6|35-274       ----------GLRACRG-----ELRDTILDWED--SLPD-RDLALADEASRNADLSITLG 214

sp|SIRT7|90-331       ----------TCHKCGT-----QLRDTIVHFGERGTLGQPLNWEAATEAASRADTILCLG 268

sp|Sir2Tm|4-246       ----------LCDDCNS-----LIRPNIVFFGENLPQDA---LREAIGLSSRASLMIVLG 188

sp|Sir2Af2|6-251      --------IPRCRKCGS----YYVKPRVVLFGEPLPQRT---LFEAIEEAKHCDAFMVVG 191

                                    .        ::  :: : :                    .  : :*

sp|SIRT1|244-498      SSLKVRPVA---LIPSSIPHEVPQILINREPLPH---------------------LHFDV 476

sp|SIRT2|65-340       TSLQVQPFA---SLISKAPLSTPRLLINKEKAGQSDPFLGMIMGLGGGMDFDSKKAYRDV 318

sp|SIRT3|126-382      TSLEVEPFA---SLTEAVRSSVPRLLINRDLVGP--------------LAWHPR--SRDV 360

sp|SIRT4|45-314       SSLQVYSGY---RFILTAWEKKLPIAILNIGPTR-------------------SDDLACL 298

sp|SIRT5|41-309       TSSVVYPAA---MFAPQVAARGVPVAEFNTETTP-------------------ATNRFRF 287

sp|SIRT6|35-274       TSLQIRPSG-NLPLATK--RRGGRLVIVNLQPTK-------------------HDRHADL 252

sp|SIRT7|90-331       SSLKVLKKYPRLWCMTKPPSRRPKLYIVNLQWTP-------------------KDDWAAL 309

sp|Sir2Tm|4-246       SSLVVYPAA---ELPLITVRSGGKLVIVNLGETP----------------------FDDI 223

sp|Sir2Af2|6-251      SSLVVYPAA---ELPYIAKKAGAKMIIVNAEPTM-------------------ADPIFDV 229

                      :*  :                   :   .                              .

sp|SIRT1|244-498      ELLGDCDVIINELCHRLGGEYA- 498

sp|SIRT2|65-340       AWLGECDQGCLALAELLGWKKE- 340

sp|SIRT3|126-382      AQLGDVVHGVESLVELLGWTEE- 382

sp|SIRT4|45-314       KLNSRCGELLPLIDPC------- 314

sp|SIRT5|41-309       HFQGPCGTTLPEALACHENETV- 309

sp|SIRT6|35-274       RIHGYVDEVMTRLMKHLGLEIP- 274

sp|SIRT7|90-331       KLHGKCDDVMRLLMAELGLEIP- 331

sp|Sir2Tm|4-246       ATLKYNMDVVEFARRVMEEGGIS 246

sp|Sir2Af2|6-251      KIIGKAGEVLPKIVEEVKRLRS- 251

