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S1. Fingerprint similarity search 

In order to verify if tanshinone I could be easily identified by applying fingerprint 

similarity search, the compounds from our in-house Chinese medicine database were filtered 

by using the ‘find similar molecules by fingerprints’ protocol in the library analysis module of 

Discovery Studio 2.5 (Accelrys, Inc. San Diego, CA, USA). The MDL public keys are used 

with the Tanimoto similarity coefficient [1]. The co-crystallized CG9 ligand in the crystal 

structure of Syk (PDB ID: 4PUZ) was used as a reference ligand. As shown in Figure S1, 

tanshinone I was ranked in the top 84.46%, which mean a poor virtual screening for Syk 

inhibitors. 
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Figure S1. Fingerprint similarity search for Syk inhibitors. 

S2. 3D pharmacophore model-based screening 

In order to verify if tanshinone I could be easily identified by applying 3D pharmacophore 

model-based screening, a 3D pharmacophore model of Syk inhibitors was established by using 

the ‘Common Feature Pharmacophore Generation’ protocol in the pharmacophores module of 

Discovery Studio 2.5. Six experimentally known Syk inhibitors (Figure S2) were used as a 

training set to establish the 3D pharmacophore model[2-4]. The parameters were kept as the 

default settings. 
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Figure S2. The training set used in pharmacophore model generation. 
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To validate the performance of the pharmacophore models established, an external decoy 

set database consisting of 292 experimentally known Syk inhibitors and 326 inactive 

compounds were screened utilizing the built-in parameters from our previous studies [5-16]. 

Four parameters (i.e. A%, Y%, N and CAI) were calculated to evaluate the generated models 

according to the following formula [17]. 

A%=Ha/A×100%.       (1) 

Y%=Ha/Ht×100%.   (2) 

N=(Ha×D)/(Ht×A).          (3) 

CAI=N×A%.         (4) 

D is the number of compounds in the external database. A is the number of active 

compounds. Ht is the number of hits and Ha is the number of active hits. A% represents the 

ability to identify active compounds from the external database. Y% represents the proportion 

of active hits in total hits. N represents the ability to distinguish active compounds from non-

active compounds. CAI was utilized to evaluate the models comprehensively.  

Ten pharmacophore models were generated based on the common features of six known 

Syk inhibitors. Model assessment studies (Table S1) indicated that Model_10 had the highest 

comprehensive appraisal index (CAI) and identified effective index (N), indicating that this 

model had the best ability to identify active compounds and exclude inactive compounds 

comprehensively. Model_10 was used to screen the compounds from our in-house Chinese 

medicine database, resulting in a hit list of 95 compounds (Figure S3) with tanshinone I ranked 

in the top 53.68%, which mean a poor virtual screening for Syk inhibitors. 

Table S1. Assessment results for each pharmacophore model. 

Model Ht Ha A (%) Y (%) N CAI 
 01 254 209 71.58  82.28  1.74  1.25  
 02 234 189 64.73  80.77  1.71  1.11  
 03 218 160 54.79  73.39  1.55  0.85  
 04 122 98 33.56  80.33  1.70  0.57  
 05 135 103 35.27  76.30  1.62  0.57  
 06 243 183 62.67  75.31  1.59  1.00  
 07 285 229 78.42  80.35  1.70  1.33  
 08 264 200 68.49  75.76  1.60  1.10  
 09 260 193 66.10  74.23  1.57  1.04  
 10 330 262 89.73  79.39  1.68  1.51  
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Figure S3. 3D pharmacophore model-based screening for Syk inhibitors. 
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