
PEG/pH   
(24)

PEG/ Cation 
(24)

4 5 6 7 8 9

NaCl NH4Cl LiCl MgCl2 CaCl2 ZnCl2

No Buffer

pH 6.5

pH 7.5

pH 8.5

NaF NaBr NaI KSCN NaNO3 NaFormate NaAcetate Na2SO4 Na/Ktartrate Na/KPO4 NaCitrate NaMalonate

100mM 
Bis-tris 

propane 

200mM of each

Take a 96 well plate and divide up into a 24 well pH/PEG screen, a 24 well PEG/Cation screen and a 48 well 
PEG/anion screen.  Use different PEGs for the different subscreens

pH of the buffer system

Succinic acid, Phosphate, 
glycine system

Malonic acid, imidazol, boric 
system

Propionic acid, cacodylate, Bis-
Tris Propane system

Malic, MES, Tris system

This is the PEG/pH screen.  
All wells have 25% PEG 1500

PEG/Anion (48)

This is the PEG/anion screen
All wells have 20% PEG 3350

This is the PEG/cation screen
All wells have 20% PEG 6000

Acetate pH 5

MES pH 6

HEPES pH 7

Tris pH 8

200mM of all, except for 10mM ZnCl2, 



Chemical Stock pH # Additions Total volume needed Formula MW g/50ml

Water 96 32.4

PEG 1500 50% 24 12
PEG 3350 50% 48 19.2
PEG 6000 50% 24 9.6

SPG system 1M 4 6 0.35
SPG system 1M 10 6 0.25
MIB system 1M 4 6 0.35
MIB system 1M 10 6 0.25
PCB system 1M 4 6 0.37
PCB system 1M 9.5 6 0.23
MMT system 1M 4 6 0.3
MMT system 1M 9 6 0.3
NaAcetate 1M 5 6 0.6 NaAcetate anhydrous 82.03
MES 1M 6 6 0.6 MES.H2O 213.25
HEPES 1M 7 6 0.6 HEPES 238.3
Tris 1M 8 6 0.6 Tris 121.2
Bis-Tris Propane 1M 6.5 12 1.2 Bis-tris-propane 282.3
Bis-Tris Propane 1M 7.5 12 1.2
Bis-Tris Propane 1M 8.5 12 1.2

NaCl 1M 4 0.8 NaCl 58.44
NH4Cl 1M 4 0.8 NH4Cl 53.49
LiCl 1M 4 0.8 LiCl 42.39
MgCl2 1M 4 0.8 MgCl2.6H2O 203.3
CaCl2 1M 4 0.8 CaCl2.2H2O 147.02
ZnCl2 1M 4 0.04 ZnCl2 136.28
NaF 1M 4 0.8 NaF 41.99
NaBr 1M 4 0.8 NaBr 102.9
NaI 1M 4 0.8 NaI 149.9
KSCN 1M 4 0.8 KSCN 97.18
NaNO3 1M 4 0.8 NaNO3 84.99
NaFormate 1M 4 0.8 NaFormate 68.01
NaAcetate 1M 4 0.8 NaAcetate 82.03
NaAcetate NaAcetate.3H2O 136.08
Na2SO4 1M 4 0.8 Na2SO4. 142

Na2SO4.10H2O 322.2
Na/K Tartrate 1M 4 0.8 K/Na tartrate.4H2O 282.08
Na/K PO4 1M 4 0.8 Na2HPO4.2H20 177.99

NaH2PO4.H2O 137.99
K2HPO4.3H2O 228.23

KH2PO4 136.09
Trisodium Citrate 1M 4 0.8 NaCitrate.2H2O 294.1
NaMalonate 1M 7 4 0.8 C3H2Na2O4.H2O 166

1M Sodium acetate buffer pH 5 - dissolve 4.1g of NaC2H302 anhydrous in 50ml H20, add about 26ml 1M acetic acid until pH = 5
1M Acetic acid: 5.75ml of glacial (17.4M) acetic acid made up to 100ml with water
1M MES pH 6 - dissolve 10.66g MES.H2O in 25ml H20 - add NaOH to pH 6(about 2.07ml 10M), and adjust final volume to 50ml
1M HEPES pH 7 - dissolve 11.92g HEPES in 25ml H20 - add NaOH until pH 7 (about 1.1ml 10M), adjust volume to 50ml 
1M Tris pH 8 - dissolve up 6.06g tris add HCl (about 2.75ml 37%) to pH 8, adjust volume to 50ml
1M BisTrisPropane pH 8.5 - dissolve up 14.12g in 25ml H2O - add HCl to pH 8.5, adjust volume to 50ml
1M BisTrisPropane pH 6.5 - dissolve up 14.12g in 25ml H2O - add HCl to pH 6.5, adjust volume to 50ml
1M BisTrisPropane pH 7.5 - dissolve up 14.12g in 25ml H2O - add HCl to pH 7.5, adjust volume to 50ml

1M NaCl - dissolve up 2.92g NaCl in 50ml H20
1M NH4Cl -dissolve up 2.67g NH4Cl in 50ml H20



1M LiCl - dissolve up 2.12g LiCl in 50ml H2O
1M MgCl2 - dissolve up 10.17g of MgCl2.6H20 in 50ml H20
1M CaCl2 - dissolve up 7.35g of CaCl2.2H20 in 50ml H20
1M ZnCl2 - dissolve up 6.82g of ZnCl2 in 50ml H20

1M NaF - dissolve up 2.1g of NaF in 50ml H2O (note 1M is just on the edge of the limit of solubility of NaF)
1M NaBr - dissolve up 5.15g of NaBr in 50ml H2O
1M NaI - dissolve up 7.5g of NaI in 50ml H2O
1M KSCN - dissolve up 4.86g in 50ml H2O
1M NaNO3 - dissolve up 4.25g in 50ml H2O
1M NaFormate - dissolve up 3.4g NaCHO2 in 50ml H2O
1M NaAcetate - dissove up 4.1g of NaC2H3O2 anhydrous in 50ml H2O
1M Na2SO4 - dissolve up 7.1g of Na2SO4 anhydrous in 50ml H2O
1M Na/K Tartrate - dissolve 14.1g Na/K tartrate in 50ml H2O
1M Na/K PO4 - dissolve 2.22g Na2HPO4, 1.72g NaH2PO4, 2.85g K2HPO4, 1.7g KH2PO4 in 50ml H2O
1M Trisodium Citrate - dissolve 14.7g Na3Cit in 50ml H2O
1M NaMalonate - dissolve 8.3g in 50ml H2O - check pH is close to neutral

Notes: Na/K PO4 made up by taking 1M Na2HPO4, NaH2PO4, K2HPO4 KH2PO4 and mixing them together in the ratio of 1:1:1:1
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Scoring sheet
1 2 3 4 5 6 7 8 9 10 11 12

A

0.2M Li2SO4
Acetate pH 
4.5
50% PEG 400

0.2M NH4Cl 
pH 6.3
20% PEG 
3350

Cacodylate 
pH 6.5
40% MPD
5% PEG 8K

0.2M NaCl
Phos-cit pH 
4.2
20% PEG 8K

Na/K PO4 pH 
6.2
25% 1,2 
Propanediol
10% glycerol

0.2M MgCl2
Hepes pH 7.5
70% MPD

1M NaCit
Cacodylate 
pH 6.5 

1.6M MgSO4
MES pH 6.5

0.2M MgCl2
Tris pH 8.5
50% ethylene 
glycol

Hepes pH 7.0
30% 
Jeffamine ED-
2001

0.1M KSCN
30% PEG 
MME 2K

0.2M AmAc
Bis-Tris pH 
5.5
45% MPD

B
Citrate pH 5.5
20% PEG 3K

0.2M KFo pH 
7.3
20% PEG 
3350

Phos-cit pH 
4.2
40% Ethanol
5% PEG 1K

1M LiCl
Citrate pH 4
20% PEG 6K

Bicine pH 9
10% PEG 
20K
2% dioxane

Tris pH 8.5
20% PEG 8K

2M AmSO4
0.2M NaCl
Cacodylate 
pH 6.5

Bicine pH 9.0
10% PEG 6K

Bicine pH 9.0
10% MPD

0.02M MgCl2
Hepes pH 7.5
22% 
polyacrylic 
acid 5100

0.15M KBr
30% PEG 
MME 2K

0.1M AmAc
Bis-Tris pH 
5.5
17% PEG 
10K

C

0.2M AmCit 
pH 5
20% PEG 
3350

0.2M 
NH4H2PO4
Tris pH 8.5
50% MPD

Acetate pH 
4.6
8% PEG 4K

0.2M AmNit. 
pH 6.3
20% PEG 
3350

2M AmSO4
Acetate ph 
4.6

0.2M Li2SO4
Tris pH 8.5
40% PEG 400

0.2M NaCl
Hepes pH 7.5
10% propanol

1.6M CaAc
Cacodylate 
pH 6.5
14.4% PEG 
8K
20% glycerol

0.8M 
succinate pH 
7.0

0.1M CoCl2
tris pH 8.5
20% polyvinyl 
pyrrolidone 
K15

2M AmSO4
Bis-Tris pH 
5.5

0.2M AmSO4
Bis-Tri pH 5.5
25% PEG 
3350

D
20mM CaCl2
NaAc. pH 4.6
30% MPD

0.2M KNO3 
pH 6.9
20% PEG 
3350

0.2M MgCl2
Tris pH 7
10% PEG 8K

Hepes pH 7
10% PEG 6K

10% PEG 1K
10% PEG 8K

Tris pH 8.0
40% MPD

1.26M 
AmSO4
0.2M Li2SO4
Tris pH 8.5

Imidazol pH 8
10% PEG 8K

2.1M DL 
malate pH 7.0

0.2M TMAO
Tris pH 8.5
20% PEG 
MME 2K

3M NaCl
Bis-Tris pH 
5.5

0.2M NaCl
Bis-Tris pH 
5.5
25% PEG 
3350

E

0.2M MgFo 
pH 5.9
20% PEG 
3350

0.8M AmSO4
Citrate pH 4

Citrate pH 5
20% PEG 6K

0.8M 
NaH2PO4
0.8M 
KH2PO4
Hepes pH 7.5

24% PEG 
1.5K
20% glycerol

0.17M 
AmSO4
25.5% PEG 
4K
15% glycerol

CAPS pH 
10.5
40% MPD

0.05M CsCl
MES pH 6.5
30% 
Jeffamine M-
600

2.4M 
malonate pH 
7.0

5mM 
CoCl2,CdCl2,
MgCl2,NiCl2
Hepes pH 7.5
12% PEG 
3350

0.3M MgFo.
Bis-Tris pH 
5.5

0.2M Li2SO4
Bis-Tris pH 
5.5
25% PEG 
3350

F

0.2M Li2SO4
Phos-cit pH 
4.2
20% PEG 1K

0.2M NaSCN 
pH 6.9
20% PEG 
3350

0.2M MgCl2
Cacodylate 
pH 6.5
50% PEG 200

Phos-cit pH 
4.2
40% PEG 300

0.2M MgCl2
Hepes pH 7.5
30% PEG 400

0.2M CaAc
Cacodylate 
pH 6.5
40% PEG 300

0.2M ZnAc.
Imidazol pH 8
20% PEG 3K

3.15M 
AmSO4
Citrate pH 5.0

1.1M 
malonate pH 
7.0
Hepes pH 7.0
0.5% 
Jeffamine ED-

0.2M 
malonate pH 
7.0
20% PEG 
3350

1M AmSO4
Bis-Tris pH 
5.5
1% PEG 3350

0.2M AmAc
Bis-Tris pH 
5.5
25% PEG 
3350

G
CHES pH 9.5
20% PEG 8K

Bicine pH 9
20% PEG 6K

1.6M NaCit

0.2M ZnAc.
Acetate pH 
4.5
10% PEG 3K

0.2M NaCl
Na/K PO4 pH 
6.2
50% PEG 200

0.14M CaCl2
Acetate pH 
4.6
14% propanol
30% glycerol

0.2M ZnAc.
Cacodylate 
pH 6.5
10% propanol

Tris pH 8.0
20% MPD

1.0M 
succinate
Hepes pH 7
1% PEG 
MME 2K

0.1M 
succinate pH 
7.0
15% PEG 
3350

Bis-Tris pH 
5.5
25% PEG 
3350

0.2M MgCl2
Bis-Tris pH 
5.5
25% PEG 
3350

H

0.2M AmFo 
pH 6.6
20% PEG 
3350

Hepes pH 7.5
10% PEG 8K
8% Ethylene 
Glycol

0.2M Kcit pH 
8.3
20% PEG 
3350

Tris pH 8.5
20% Ethanol

0.2M Li2SO4
Acetate ph 
4.5
30% PEG 8K

0.04M 
KH2PO4
16% PEG 8K
20% glycerol

1M 
(NH4)2HPO4
Acetate pH 
4.5

Hepes pH 6.5
20% 
Jeffamine M-
600

Hepes ph 7.0
30% jeffamine 
M-600 pH 7

0.15M DL-
malate pH 7.0
20% PEG 
3350

0.2M CaCl2
Bis-Tris pH 
5.5
45% MPD

0.2M AmAc
Hepes pH  
7.5
45% MPD
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count Chemical type pH Stock smallest volume/ 1ml largest volume/ 1ml # of additions ml to make up 1ml screen
acetate buffer 4.5 1 0.1 0.1 4 0.4
acetate buffer 4.6 1 0.07 0.1 4 0.37
bicine buffer 9 1 0.1 0.1 4 0.4
bis-tris buffer 5.5 1 0.1 0.1 13 1.3
cacodylate buffer 6.5 1 0.08 0.1 7 0.68
CAPS buffer 10.5 1 0.1 0.1 1 0.1
CHES buffer 9.5 1 0.1 0.1 1 0.1
citrate buffer 4 1 0.1 0.1 2 0.2
citrate buffer 5 1 0.1 0.1 2 0.2
citrate buffer 5.5 1 0.1 0.1 1 0.1
HEPES buffer 6.5 1 0.1 0.1 1 0.1
HEPES buffer 7 1 0.1 0.1 5 0.5
HEPES buffer 7.5 1 0.1 0.1 8 0.8
imidazole buffer 8 1 0.1 0.1 2 0.2
MES buffer 6.5 1 0.1 0.1 2 0.2
Na/K phosphate buffer 6.2 1 0.1 0.1 2 0.2
phosphate-citrate buffer 4.2 1 0.1 0.1 4 0.4
tris buffer 7 1 0.1 0.1 1 0.1
tris buffer 8 1 0.1 0.1 2 0.2

20 tris buffer 8.5 1 0.1 0.1 8 0.8

1,2 propandiol organic 100 0.25 0.25 1 0.25
2-propanol organic 100 0.1 0.14 3 0.34
dioxane organic 40 0.05 0.05 1 0.05
Ethanol organic 100 0.2 0.4 2 0.6
Ethylene glycol organic 100 0.08 0.5 2 0.58
glycerol organic 100 0.1 0.3 6 1.15

7 MPD organic 100 1 0.7 11 4.35

Jeffamine M-600 polymer 50 0.4 0.6 3 1.6
PEG 1000 polymer 50 0.1 0.4 3 0.7
PEG 10000 polymer 50 0.34 0.34 1 0.35
PEG 1500 polymer 50 0.48 0.48 1 0.48
PEG 200 polymer 100 0.5 0.5 2 1
PEG 20000 polymer 30 0.333 0.333 1 0.333
PEG 300 polymer 100 0.4 0.4 2 0.8
PEG 3000 polymer 50 0.2 0.4 3 1
PEG 3350 polymer 50 0.02 0.5 20 7.96
PEG 400 polymer 100 0.3 0.5 3 1.2
PEG 4000 polymer 50 0.16 0.51 2 0.67
PEG 6000 polymer 50 0.2 0.4 5 1.6
PEG 8000 polymer 50 0.2 0.6 11 3.308
PEG MME 2000 polymer 50 0.02 0.6 4 1.62
polyacrylic acid 5100 sodium salt polymer 50 0.44 0.44 1 0.44

16 polyvinylpyrrolidone K15 polymer 50 0.4 0.4 1 0.4

(CH3)3NO (TMAO salt 1 0.2 0.2 1 0.2
(NH4)(C2H3O2) salt 1 0.1 0.2 4 0.7
(NH4)2HC6H5O7 salt 5 2.5 0.08 0.08 1 0.8
(NH4)2HPO4 salt 3.5 0.286 0.286 1 0.286
(NH4)2SO4 salt 3.5 0.049 0.9 9 3.594
(NH4)CHO2 salt 6.6 10 0.02 0.02 1 0.02
(NH4)Cl salt 6.3 5 0.04 0.04 1 0.04
(NH4)H2PO4 salt 2.5 0.08 0.08 1 0.08
(NH4)NO3 salt 6.3 10 0.02 0.2 1 0.02
C3H4O4 (sodium malonate) salt 7 3.4 0.059 0.706 3 1.088
C4H6O4 (sodium succinate) salt 7 1.2 0.083 0.833 3 1.583
C4H6O5 (DL-sodium malate) salt 7 3 0.05 0.7 2 0.75
Ca(C2H3O2)2 salt 1 0.16 0.2 2 0.36
CaCl2 salt 1 0.02 0.2 3 0.36
CdCl2 salt 1 0.005 0.005 1 0.005
CoCl2 salt 1 0.005 0.1 2 0.105
CsCl salt 1 0.05 0.05 1 0.05
K3C6H5O7 salt 8.3 2.5 0.08 0.08 1 0.08
KBr salt 1 0.15 0.15 1 0.15
KCHO2 salt 7.3 14 0.014 0.014 1 0.014
KH2PO4 salt 1.5 0.027 0.533 2 0.56
KNO3 salt 6.9 3 0.067 0.067 1 0.067
KSCN salt 8 0.013 0.013 1 0.013
Li2SO4 salt 2 0.1 0.1 6 0.6
LiCl salt 10 0.1 0.1 1 0.1
Mg(CHO2)2 salt 5.9 1 0.2 0.3 2 0.5
MgCl2 salt 2 0.003 0.1 8 0.613
MgSO4 salt 2.5 0.64 0.64 1 0.64
Na3C6H5O7 salt 1.6 0.625 1 2 1.625
NaCl salt 5 0.04 0.6 6 0.8
NaH2PO4 salt 5 0.16 0.16 1 0.16
NaSCN salt 6.9 8 0.025 0.025 1 0.025
NiCl2 salt 4 0.001 0.001 1 0.001

34 Zn(C2H3O2)2 salt 1 0.2 0.2 3 0.6




