1) Correlation between different levels of theory:
[bookmark: _GoBack]The graph below display the correlation between MM-GBSA values (poses obtained from CoreHopping) and Glide docking scores at HTVS, SP and XP level. The correlation is rather poor, and XP score has better correlation than others. One other possible reason for the poor correlation is due to the fact that we choose a very narrow range of CoreHopping docking scores. 

Since MM-GBSA is the preferred score for use. It appears it is necessary to re-rank leads for new top picks. 
Another correlation analysis was performed using the top 200 poses taken from Glide based core hopping. Although we still didn’t see a good correlation between the CoreHopping HTVS docking score and MM-GBSA scores, we do find that smaller docking score usually has a relatively low MM-GBSA score.

2) LEA3D Study 2:
The second study used the complete library provided by LEA3D, which includes 5283 fragments. (2039 of them has single anchor and 3244 has multiple anchor, which allows creation of new ring types.) The amide group is provided as the starting structure. 
On each step, the number of molecules in the population is 60 instead of default value of 40.  The maximum number of generations reduced to 40 instead of 50. Such combination can hopefully explore similar combinatory library spaces with reduced amount of cpu time.  
Below listed the optimal lead structures obtained at generation 0, 4 and 18. The 4th generation is a ring structure somewhat similar to Ex-527. However, larger ligands with more rotatable bonds took the lead at later generations, probably due to the failure of docking program (PLANT) and docking score to take into consideration of entropy contributions. 
0 generation:[image: ]
4th generation:
[image: ]
18th generation:
[image: ]

3) Residues analysis for loop structure range from PHE157-TYR165.
The MM interactions between these residues and Ex-527 are listed below. The favorable contribution is mainly from PHE157, which is enough to overcome the unfavorable interaction from ARG158. ARG158, however, is also important through its interaction with the phosphate groups on ac-ADPR(or NAD+).
	resid
	Etotal
	Electrostatic
	VDW

	PHE157
	-2.786
	-0.086
	-2.699

	ARG158
	1.657
	1.746
	-0.090

	SER159
	0.134
	0.147
	-0.013

	PRO160
	-0.080
	-0.076
	-0.004

	GLY161
	0.008
	0.011
	-0.002

	SER162
	-0.079
	-0.069
	-0.011

	GLY163
	0.265
	0.292
	-0.026

	LEU164
	-0.863
	0.384
	-1.246

	TYP165
	0.014
	0.104
	-0.090



4) MOE study
A larger MOE linker library is downloaded from MOE’s website, which includes more than 800K fragments. Leads scored using GBVI/WSA method for binding affinity estimation.
Job 1: Top selected leads (generated, 9021 before license expired, top 200 leads provided in separated pdf file) 
Larger linker library used, leadlike features were used for filtering.
[image: ]



Job 2: Top selected leads (generated 18074 before license expired, top 200 leads provided in separated pdf file)
Larger linker library used, filtered with 'Weight<500 SlogP[-4,8] TPSA[40,140] !reactive'
[image: ]

Job 3: Top selected leads (generated 20082 before license expired, top 200 leads provided in separated pdf file)
Larger linker library used, filtered with option “Weight<500 TPSA[40,140] !reactive”
[image: ]

5) Schrodinger lead discovery
Top 200 leads out of 40000 generated using scaffold replacement method (Glide based core hopping) against SIRT3/ac-ADPR were chosen to identify scaffolds that are unique. 
The list of top 200 leads is provided in separated pdf file.
A few molecules have been identified from ChemBridge website that might serve as experimental testing molecules. (listed below.)
[image: ][image: ] [image: ] [image: ]
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CoreHopping HTVS docking score vs MM-GBSA
docking score	-99.790374999999997	-67.371206000000001	-100.79354600000001	-74.672574999999995	-75.700899000000007	-90.676339999999996	-92.737987000000004	-87.560417999999999	-86.730242000000004	-67.390012999999996	-67.330471000000003	-86.758806000000007	-88.025954999999996	-75.546909999999997	-74.877410999999995	-100.804541	-85.613338999999996	-89.438464999999994	-88.170027000000005	-98.690562999999997	-67.326758999999996	-67.387101999999999	-73.124487000000002	-102.55302399999999	-89.868424000000005	-73.477537999999996	-101.77301199999999	-98.641154999999998	-73.082565000000002	-100.152762	-67.548591999999999	-90.139279999999999	-72.493740000000003	-83.694959999999995	-100.108259	-81.521829999999994	-85.680387999999994	-100.76003900000001	-88.722041000000004	-81.506484999999998	-96.029994000000002	-100.18997899999999	-76.798578000000006	-76.160903000000005	-85.323096000000007	-76.015415000000004	-70.261300000000006	-110.786839	-96.449337999999997	-110.77907500000001	-96.430843999999993	-85.757711	-110.779516	-31.432953999999999	-81.837280000000007	-76.181900999999996	-110.819147	-73.107580999999996	-87.400582999999997	-67.899338999999998	-79.833018999999993	-84.579569000000006	-68.198119000000005	-96.821045999999996	-58.256006999999997	-97.237831999999997	-81.334672999999995	-86.018484999999998	-68.710547000000005	-72.172280999999998	-84.074656000000004	-76.069287000000003	-68.739402999999996	-97.940376999999998	-96.063743000000002	-81.346628999999993	-75.604421000000002	-81.305745999999999	-81.701300000000003	-88.314848999999995	-92.425657000000001	-92.385514000000001	-81.104749999999996	-80.476647999999997	-89.283928000000003	-75.195240999999996	-81.855361000000002	-75.279019000000005	-60.086032000000003	-54.241697000000002	-109.042058	-93.660342999999997	-80.927063000000004	-96.720482000000004	-100.582151	-93.617964000000001	-78.704716000000005	-78.288150999999999	-78.632227999999998	-82.573631000000006	-63.072896999999998	-71.223622000000006	-66.535319000000001	-82.084307999999993	-63.140242000000001	-88.350506999999993	-82.061751999999998	-86.434866999999997	-96.657463000000007	-82.122963999999996	-102.183817	-109.015947	-63.700422000000003	-76.491743999999997	-81.999150999999998	-85.247470000000007	-85.904109000000005	-85.925088000000002	-77.856823000000006	-61.264735999999999	-74.785587000000007	-32.458663999999999	-109.03268300000001	-79.679432000000006	-77.897537	-60.702961999999999	-65.384996999999998	-59.784187000000003	-86.028193999999999	-86.016030000000001	-90.9041	-90.914590000000004	-86.881619000000001	-88.216031000000001	-90.649724000000006	-92.690275	-96.502026999999998	-75.068781000000001	-80.716538999999997	-80.863519999999994	-72.345737	-90.356579999999994	-68.843335999999994	-68.785414000000003	-73.255067999999994	-68.800892000000005	-80.872896999999995	-96.818565000000007	-90.848450999999997	-93.500664	-107.675724	-107.66622599999999	-102.828327	-100.781155	-100.72117799999999	-99.621664999999993	-99.583330000000004	-99.353018000000006	-97.825765000000004	-96.626377000000005	-96.453254999999999	-94.999806000000007	-94.972284999999999	-92.419799999999995	-92.408886999999993	-92.352455000000006	-91.860303999999999	-91.706660999999997	-91.080971000000005	-90.022390000000001	-89.520268000000002	-88.665672000000001	-87.709913999999998	-87.538219999999995	-87.093757999999994	-86.878906999999998	-86.617451000000003	-85.850570000000005	-85.510109999999997	-85.397659000000004	-85.264568999999995	-85.161623000000006	-84.646899000000005	-84.632018000000002	-84.585177000000002	-84.326753999999994	-83.767640999999998	-83.272615999999999	-82.089723000000006	-81.382823999999999	-80.108908	-79.365598000000006	-79.333937000000006	-74.546218999999994	-73.164112000000003	-72.550151999999997	-70.479114999999993	-70.460299000000006	-67.571064000000007	-67.535655000000006	-11.605152	-11.603804	-11.590496	-11.588469999999999	-11.574488000000001	-11.572900000000001	-11.566478999999999	-11.558649000000001	-11.552638999999999	-11.550257	-11.545866999999999	-11.543642	-11.54204	-11.534158	-11.532347	-11.530891	-11.528387	-11.522546	-11.493563999999999	-11.492927	-11.488785999999999	-11.482009	-11.47194	-11.466386999999999	-11.463901999999999	-11.457278000000001	-11.451999000000001	-11.446059999999999	-11.445658	-11.440806	-11.436484999999999	-11.435606999999999	-11.431874000000001	-11.423031999999999	-11.422767	-11.422563999999999	-11.422442999999999	-11.422205999999999	-11.417699000000001	-11.414783	-11.409559	-11.40855	-11.403936	-11.402151	-11.399433	-11.397634	-11.394447	-11.394425	-11.393526	-11.392287	-11.392098000000001	-11.388965000000001	-11.388559000000001	-11.385596	-11.384155	-11.377079999999999	-11.376514999999999	-11.375324000000001	-11.369681	-11.358696	-11.354844999999999	-11.351008999999999	-11.349629999999999	-11.337343000000001	-11.323563999999999	-11.323556	-11.320065	-11.318664	-11.313343	-11.312547	-11.310428	-11.306711	-11.301819999999999	-11.293279999999999	-11.292282	-11.290476	-11.289740999999999	-11.284724000000001	-11.283721999999999	-11.282636999999999	-11.282327	-11.281789	-11.280028	-11.278874	-11.278346000000001	-11.274264000000001	-11.273327999999999	-11.268715	-11.266704000000001	-11.265167	-11.264642	-11.262893999999999	-11.262862999999999	-11.262639999999999	-11.262530999999999	-11.258564	-11.255433	-11.2536	-11.251132999999999	-11.245773	-11.241797	-11.240516	-11.239618	-11.238033	-11.236547	-11.234795	-11.230102	-11.228522	-11.227354	-11.221973999999999	-11.221857999999999	-11.221771	-11.220621	-11.219598	-11.217603	-11.212479	-11.210820999999999	-11.207518	-11.2065	-11.202588	-11.201423	-11.20093	-11.199916	-11.199472999999999	-11.198477	-11.197920999999999	-11.196286000000001	-11.193466000000001	-11.192527	-11.188575	-11.184116	-11.182784	-11.182725	-11.182653999999999	-11.182143999999999	-11.181727	-11.180895	-11.175003	-11.16798	-11.163346000000001	-11.163292999999999	-11.162447	-11.160907	-11.158203	-11.155483	-11.150114	-11.148502000000001	-11.147640000000001	-11.147499	-11.145235	-11.793094	-11.715358	-11.908523000000001	-11.606071999999999	-11.646824000000001	-11.957814000000001	-11.988327999999999	-11.860617	-12.106488000000001	-11.761490999999999	-11.743368	-11.893383999999999	-11.876821	-12.286547000000001	-12.128405000000001	-12.200385000000001	-11.660145	-11.641344	-11.613234	-11.838207000000001	-11.672563	-12.257566000000001	-11.667040999999999	-11.6275	-11.658849999999999	-11.806082	-12.034349000000001	-11.786666	-11.778805999999999	-11.834606000000001	-12.252929999999999	-12.246174	-12.118677999999999	-11.797895	-11.733548000000001	-11.689373	-11.911415	-12.047931999999999	-11.826817	-11.830933999999999	-11.932143	-12.035659000000001	-12.034694999999999	-11.643575999999999	-11.664671999999999	-11.658242	-11.709052	-11.760961	-11.82897	-11.648571	image3.png
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