I.  DATASETS OBTAINED FROM EXPERIMENTAL DATA (KA)

Table1. Summary of EF hand loops obtained from literature and their macroscopic binding constant with PSSM scores and CalBinder predictions (D5). (RED coloured affinities are the false negatives predictions) 

	Protein
	Organism
	Sequence
	KA  (M-1)
	PSSM

Score
	Predicted

Affinity
	Condition 
	References

	Parvalbumin -loop1
	Cyprinus carpio


	DQDKSGFIEEDE
	2.70E+09

2.70E+09
	5.27
	HIGH
	medium salt: pH: 7.4 temperature: 25 degrees Celsius salt: 80 mM KCl buffer: 0.025 M Tris-HCl, 1e-04 M dithiothreitol )
	Moeschler, et al., 1980()


	Parvalbumin-loop2
	
	DSDGDGKIGVDE
	
	5.91
	HIGH
	
	

	Calmodulin- loop2
	Bos taurus
	DADGNGTIDFPE
	3.98E+07

1.00E+07

3.16E+06

2.50E+06
	5.61
	HIGH
	low salt: pH: 7.5 temperature: 25 degrees Celsius buffer: 0.002 M Tris-HCl )
	Linse, et al., 1991()


	Calmodulin - loop1
	
	DKDGDGTITTKE
	
	5.89
	HIGH
	
	

	Calmodulin - loop3
	
	DKDGNGYISAAE
	
	6.41
	HIGH
	
	

	Calmodulin -loop4
	
	DIDGDGQVNYEE
	
	5.21
	HIGH
	
	

	Caltractin-loop1
	Chalmydomonas  reinhardtii
	DTDGSGTIDAKE
	8.30E+05

8.30E+05

6.25E+03

6.25E+03
	5.64
	HIGH
	medium salt: pH: 7.5 temperature: 25 degrees Celsius salt: 75 mM KCl buffer: 0.05 M HEPES )
	
 ADDIN EN.CITE 

(Weber, et al., 1994)


	Caltractin-loop2
	
	DKDGSGTIDFEE
	
	6.12
	HIGH
	
	

	Caltractin-loop3
	
	DDDNSGTITIKD
	
	4.07
	LOW
	
	

	Caltractin-loop4
	
	DRNDDNEIDEDE
	
	4.23
	LOW
	
	

	calmodulin-like protein-loop1
	Homo sapiens
	DKDGDGCITTRE
	3.80E+05

1.90E+05

4.90E+04

1.20E+04
	5.69
	HIGH
	low salt: pH: 7.5 temperature: 25 degrees Celsius buffer: 0.03 M HEPES, 0.002 M MgCl2, 0.0075 M beta-mercaptoethanol, 0.03 M imidazole )
	
 ADDIN EN.CITE 

(Rhyner, et al., 1992)


	calmodulin-like protein-loop2
	
	DRDGNGTVDFPE
	
	5.01
	LOW
	
	

	calmodulin-like protein-loop3
	
	DKDGNGFVSAAE
	
	5.1
	LOW
	
	

	calmodulin-like protein-loop4
	
	DTDGDGQVNYEE
	
	5.24
	LOW
	
	

	Calbindin D9k- loop2
	Bos taurus
	DKNGDGEVSFEE
	4.00E+08
	5.19
	LOW
	low salt: pH: 7.5 temperature: 25 degrees Celsius buffer: 0.002 M Tris-HCl )
	Linse, et al., 1991()


	calgranulin C-loop2
	Sus scrofa
	DANQDEQVSFKE
	6.50E+04
	3.41
	LOW
	low salt: pH: 7.4 temperature: 20 degrees Celsius buffer: 0.025 M Tris-HCl, 1e-04 M ZnCl2 )
	Dell'Angelica, et al., 1994()


	GF14-loop1
	Arabidopsis
	ELDTLGEESYKD
	5.50E+04
	2.27
	LOW
	medium salt: 10 mM Tris-HCI, pH 7.5, containing 100 mM KCI and 3 mM total CaCI2.
	
 ADDIN EN.CITE 

(Lu, et al., 1994)


	Calhepatin
	Lepidosiren paradoxa
	DKDKSGTLSVDE
	2.90E+05

6.00E+03
	4.9
	LOW
	25 mM Tris/HCl (pH 7.4),2 mM EDTA

and subsequent dialysis against
	
 ADDIN EN.CITE 

(Di Pietro and Santome, 2002)


	Calhepatin
	
	DTNKDGQVSWQE
	
	4.21
	LOW
	
	


Table2. Summary of EF hand loops obtained from ITC studies of CaBPs from E. histolytica (Unpublished data) and their macroscopic binding constant with PSSM scores and CalBinder predictions (D5). (RED coloured affinities are the false positives predictions)
	Protein
	Organism
	Sequence
	KA  (M-1)
	PSSM

score
	Predicted Affinity
	Condition

	ECaBP1 I
	E. histolytica
	DVNGDGAVSYEE
	5.25E+03

1.41E+04

5.10E+05

1.55E+06
	4.99
	Low Affinity
	Medium salt :pH :7.0  Buffer : Tris-HCl  Nacl 100mM,Cacl2 10 mM

(UNPUBLISHED DATA)

	Ecabp1 II
	
	DADGNGEIDQNE
	
	5.39
	High Affinity
	

	Ecabp1 III
	
	DVDGDGKLTKEE
	
	5.32
	High Affinity
	

	Ecabp1 IV
	
	DANGDGYITLEE
	
	6.26
	High Affinity
	

	ECaBP3 I
	
	DKDNDNKLTAEE
	7.28E+04

4.00E+06
	4.27
	Low Affinity
	

	ECABP3 III
	
	DKEKNGYISASE
	
	5.26
	High Affinity
	

	ECaBP4I
	
	DKDKDGQITFEE
	6.91E+04
	5.78
	High Affinity
	

	ECaBP5
	
	DGDGDGYLTLNE
	1.18E+07
	5.77
	High Affinity
	

	ECaBP6 I
	
	DRDYDGKIDVKQ
	1.07E+05

4.44E+03
	5.34
	High Affinity
	

	ECaBP6 II
	
	DQDKDGKIKASD
	
	4.44
	Low Affinity
	

	Ecabp7 I
	
	DKDKSGYLSPDE
	9.86E+04

1.04E+06
	5.57
	Low Affinity
	

	Ecabp7 III
	
	DEDGDGKISFQE
	
	5.83
	High Affinity
	


Table 3. The performance of classifier on independent dataset (D6).

	Protein
	Organism
	Sequences
	Binding/Dissociation constant
	EF-Loop Prediction with position
	Predicted 

Affinity
	References
	Notes

	FH8-site 1
	F. Hepatica


	tr|Q9NIG5|
	Kobs = 10-4 M-1
	14 

DRNGDGKVSAEE


	Low Binder
	Fraga, et al., 2010()

	FH8 displays low affinity for Ca2+

	FH8-site 2
	
	
	
	50 

DKNKDGKLDLKE


	Low Binder
	
	

	S100A
	Human
	NP_525127.1
	Kd = (2.7 ± 0.2) x 10-4 M
	65 

DANHDGRISFDE


	Low Binder
	Babini, et al., 2011()

	Shows weak binding affinity for ca2+

	Polycystin-2
	Human
	NP_000288.1
	8.33E+04
	44

 DQDGDQELTEHE


	Low Binder
	Celic, et al., 2008()

	One Ca2+-

binding site with micromolar affinity

	Centrin -site 1


	Chlamydomonas reinhardtii
	XP_001699499.1
	1-10 μM
	               37     DTDGSGTIDAKE
	High Binder
	Veeraraghavan, et al., 2002


( ADDIN EN.CITE )

	Binds three Ca2+ per monomer; two with a high aﬃnity , and one with a moderate aﬃnity

	Centrin -site 2
	
	
	
	              73 DKDGSGTIDFEE
	High Binder
	
	

	Centrin -site 3
	
	
	
	146 DRNDDNEIDEDE
	Low Binder
	
	

	Centrin3 -site 1
	Human
	AAP36683.1
	Kd =3 μM
	             37 DTDKDEAIDYHE
	Low Binder
	Cox, et al., 2005()

	Binds one Ca2+ with high aﬃnity  and two Ca2+ with low aﬃnity

	Centrin3 -site 3


	
	
	
	           110 DDDDSGKISLRN
	Low Binder
	
	

	Centrin3 -site 4
	
	
	
	           146 DKDGDGEINQEE
	High Binder
	
	

	Centrin2 -site 4
	Human
	NP_004335.1
	Kd =30 μM
	149  DRDGDGEVSEQE
	High Binder
	Durussel, et al., 2000()

	Binds only one Ca2+ per molecule with a signiﬁcant aﬃnity

	Centrin  Cdc31 -    site 1
	S. cerevisiae
	NP_014900.1
	Kd =0.3 μM

Kd =28 μM

Kd =41 μM
	32 

DMNNDGFLDYHE
	Low Binder
	Miron, et al., 2011


( ADDIN EN.CITE )

	Cdc31 has one high aﬃnity Ca2+ - Mg 2+ and  two lower aﬃnity Ca2+ sites

	Centrin  Cdc31 -    site 3
	
	
	
	105 

DDDHTGKISIKN
	Low Binder
	
	

	Centrin  Cdc31 -    site 4
	
	
	
	141

 DLDGDDEINENE
	High Binder
	
	

	Calsenilin

EF-hand3
	Human


	sp|Q9Y2W7
	< 1µM
	174 

DINKDGYITKEE


	High Binder
	
 ADDIN EN.CITE 

(Yu, et al., 2007)

	Affinities for Ca+2 binding at these two sites are <1 mM.

	Calsenilin

EFhand4
	
	
	
	222

 DRNQDGVVTIEE


	High Binder
	
	

	Cabp 2

Site -1
	E. Histolytica
	 EAL51694.1
	7.28E+04

40E+06
	9 DANGDGSVSYEE
	Low Binder
	Rout, et al., 2010()

	One binding site has affinity in the micromolar range,
while the other has affinity in the sub-micromolar range

	Cabp 2

Site - 2
	E. Histolytica
	 EAL51694.1
	
	45 DIDGNGEIDLAE
	High Binder
	
	


