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Crystals Growing Project 

Crystal Growth Project 



Crystals 
Ø What is a crystal? 

is a solid material, whose constituent atoms, molecules, or ions are arranged in an 
orderly repeating pattern extending in all 3 spatial dimensions 

Ø  A collection of atoms or molecules make the Unit Cell that is repeated in exactly 
the same arrangement over & over throughout the crystal 

Ø  Different crystals have different shapes and sizes 

Crystals of HK2 (Hexokinase II) 



Size of the Crystal 

The size of the crystal depends on many factors such as: 

1. The nature of the chemical 

2. Temperature and pressure of the system 

3. Speed of evaporation 

4. Other factors 

 Crystal Growth- Fast and Slow by Peter J. Heaney 



Types of Crystals 

In this project, you will grow crystals of small inorganic molecules: 
Ø Macro-crystal: 

Ø Large size crystals. 
Ø One condition per chemical. 

Ø Micro-crystal:  
Ø Small size crystals. 
Ø Techniques similar to protein or macro-molecules crystallography. 
Ø Observed using stereomicroscope. 
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Macro-Crystals 

¨  Supersaturation: 
¤  Increase the temperature to increase the solubility 

of the chemical => supersaturated solution 
¤  Reducing the solution temperature => solute 

precipitate out of solution => Crystals. 

¨  Evaporation: 
¤ Make a saturated solution. 
¤  Evaporation to increase the concentration, solute 

precipitate out of solution => Crystals. 
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Chromium(III) Potassium Sulfate (Chrome Alum)  

Powder 

Crystals 

Crystals by former students 



Potassium Ferrocyanide"

Crystals by former students 



Micro-Crystal 

v  Different methods are used to crystalize proteins. 

v  We will use the hanging drop vapor diffusion method: 

A 

B 

C 

D 

1       2       3       4        5        6 

24-well plate 

Coverslip 
Vacuum Grease 

Crystallization   
Solution 

Sample Drop 



Crystallisation Concept  
Ø  Crystallizing agent (eg. salt, polyetheleneglycol etc.)	

Ø  Nucleation occur:	


v  Fast nucleation => hundreds of small crystals. 	

v  BUT If close to the solubility curve may achieve slow crystal growth 	




Micro-Crystal 

Small Molecules Screening Trial: 

q 96 different precipitating conditions  

http://hamptonresearch.com 

Kits available: 

q Crystal Screen  
q  Kit 1 

q  Kit 2 



Micro-crystal: 
1.  Prepare 1 mL 50% saturated chemical solution. 

2.  0.5 ml is needed to set up 4 of the 24-well crystallization plates.  

3.  Keep the remaining chemical for future use. 

4.  Crystallization Screen (CS): add 400 μl of CS in each well. 

5.  Fill up 6 to 12 wells at a time as you will need to cover each well with cover slip 
containing the chemical drop. 

6.  Up to three different chemicals can be screened in the same plate by placing 
them on the same cover slip, see next. 

Notes 



Micro-crystals 

v Set up 24-well plate 

v 96 different crystallization conditions (4X plates) 

v Start with well: A1 è A6;   B1è B6;   C1 è C6;   D1 è D6 

A 

B 

C 

D 

1      2      3     4       5       6 It is easy if the drops have 
different colors 

If the drops all colorless, use a 
permanent marker of different 
colors to label the cover slip 
next to the drops. 

24-well plate 

Cover slip 



Micro-crystals 

v 3 drops of 5μl of each chemical. Do not mix the different drops. 

v Setting up the plate: 
q  Add no more than 6 different crystallization agent to the wells 
q  Set up 3 cover slips at the same time. 
q  cover the well with the cover slip and tap around it to seal the well.  

Kits available: 
q  Crystal Screen  

q  Kit 1 
q  Kit 2 

Hamptonresearch.com 



Micro-crystal:  
1.  Change tips between solutions specially CS. Do NOT contaminate 

the screening kit. 

2.  Discard tips in a large beaker 

3.  If the drops on the cover slip was mixed or does not look nice, start 
with a new cover slip 

4.  Hampton research protocol asks to mix the chemical screened with 
the crystallization solution. You can do this only for protein sample. 

 

Notes 



Nikon Stereo Microscope 

SMZ1500 



Micro-Crystals 
Oxalic Acid   

Oxalic Acid 

Crystallization condition,  
CS2 #16:  
2 % v/v Ethylene imine polymer 
0.5 M Sodium chloride,  
0.1 M Sodium citrate tribasic dihydrate pH 5.6 

CS2 #21:  
2 M Sodium chloride 
0.1 M Sodium phosphate monobasic monohydrate 
0.1 M Potassium phosphate monobasic 
0.1 M MES monohydrate pH 6.5 

Crystals by former students 



Micro-Crystals   

` 

Potassium  
dichromate 

Oxalic  
Acid 
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Micro-Crystals   

Potassium  
dichromate 

Oxalic  
Acid 



Protein Crystals 

HK2 (human hexokinase II) 
PDB Code: 2NZT 



Protein Crystals 

3'-phosphoadenosine 5'-phosphosulphate synthetase 2 (PAPSS) 
Kinase domain 
PDB Code: 2AX4 



Protein Crystals 

Ribokinase 
PDB Code: 2FV7  



Crystals to Propose: 

¨  two different macro-crystals; one of which from 
the crystal handbook. 

¨  three different micro-crystals that can be identical 
or different from the macro-crystals. 



Proposal Outline 

q  Outline 2-4 pages excluding the cover page and citations 

q  Double space; Font size 12 

q  Attach at least one research article that was used in the outline 



Proposal Outline 
Should include the following sections: 
v  Title: 

v  Do NOT use “Crystal Growth” as the Title.  
v  Describes the objective of the project.  

v  Introduction:  
v  Background and literature search/citation 
v  Hypothesis 

v  Goals and Objectives:  
v  What are the outcomes of the project and why is it important? 

v  List of chemicals and instruments:  
v  Organize in 2 tables. 
v  Note the chemicals that are not available in the lab. 

v  Methods: 
v  Brief description of the methodology (micro- and macro-crystals). 

v  Citation 
 



Full Proposal 

q  8-10 pages excluding cover page and citations 
q  Double space; Font size 12 

q  Include the following sections: 
²  Title 
²  Students names and affiliation 
² Abstract  
²  Introduction  
² Materials and Methods 
²  Results and Discussion 
²  References  
² Acknowledgement 



Poster 

¨  Size “A1”  (594 × 841 mm) or (23.4 × 33.1 in) 
¨  Include the following sections:  

1)  Title 
2)  Students’ and instructor’s names 
3)  Course name and date 
4)  Institute logo & address 
5)  Abstract 
6)  Introduction 
7)  Materials and methods 
8)  Results and discussion 
9)  References 
10) Acknowledgment 


