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Two	crystalliza@on	key	factors	of	protein	samples:		
solubility	and	stability	

Proteins,	 unlike	 DNA,	 have	 a	 large	 varia<on	 in	 both	 structural	 and	 physicochemical	
proper<es,	which	in	turn	will	affect	solubility	and	stability	(key	factors	in	crystalliza<on).	
	

These	two	key	factors	are	defined	in	the	“crystallography	urban	dic<onary”	as	follows:		

•  Soluble	 sample	 =	 a	 single	 peak	 in	 gel	 filtra<on	 chromatograms	 that	 can	 be	
concentrated	to	at	least	around	5-10	mg/ml	

	

•  Stable	 sample	 	 	 =	 	 a	 5-10	mg/ml	 soluble	 sample	 that	 produces	 around	 50%	 clear	
drops	in	a	crystalliza<on	screening	experiment			

If	the	ra<o	of	clear/precipita<on	drops	differs	significantly	from	50:50	either	way,	you	
can	discuss	with	us	what	to	do	next	
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How	to	obtain	soluble	and	stable	samples	
u 	Skills	
	

u 	Experience	
	

u 	Crea<vity	
Skills	 =	 lab	 skills/tricks	 in	 working	 with	 proteins	 (e.g.,	 construct	 design,	 different	
overexpression	 cell	 strains,	 different	 induc<ons	 levels	 or	 growth	 temperatures	 of	
cultures,	different	tags	for	purifica<on,	…),	which	can	make	the	difference	between	
obtaining	soluble	protein	rather	than	inclusion	bodies.	

Experience	 =	 literature	 knowledge	 of	 specific	 protein	 families	 and	 insights	 into	
stabilising	 condi<ons,	 such	 as	 right	 detergent/chemicals,	 salt	 concentra<ons,	
phosphoryla<on	 state,	 cofactors	 (e.g.,	 small	 molecule,	 pep<de,	 protein-protein	
interac<ons,	…),	… 	

Once	you	decide	on	a	target	to	crystallize,	you	can	come	to	talk	to	us	for	advice	on	best	
strategies	and/or	we	can	suggest	who	in	the	LMB	may	have	the	exper<se	to	help	you	
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Crystallography	explanatory	videos		
Recorded	movies	of	seminars	on	data	processing	given	by	people	who	wrote	codes	for	
data	 integra<on	 (Harry	 Powell	 and	 Andrew	 Lesley),	 experimental	 phasing	 (Andrea	
Thorn)	and	refinement	(Garib	Murshudov):	
hqps://www2.mrc-lmb.cam.ac.uk/research/scien<fic-training/crystallography-
course-2013/		

Two-day	data	collec@on	and	processing	training	
Three	<mes	a	year	(usually	Feb,	Jul	and	Dec)	a	two-day	users’	training	is	run	at	Diamond	
(one	day	to	visit	all	the	MX	beamlines	and	the	other	day	is	a	workshop	on	data	processing		

Seven-day	data	collec@on	and	structure	solu@on	workshop		
Diamond-CCP4	 jointly	 run	 a	 seven-day	workshop	 (Dec)	 ranging	 from	 data	 collec<on	 to	
data	processing,	analysis	and	structure	solu<on	

If	you	are	interested	in	the	training	courses	above	and	would	like	
more	informa<on	please	do	not	hesitate	to	contact	me	

Tutorials	

Summary	and	advices	
Biology	Sample	

prep.	
		Xtall.	 	Xtal	hit	

op@mis.	
	?	 Xtals	

harvest	
In-house	
screen	

Xtal	
Soak/cryo	

Synchroton	
						data					
	collec@on	

Data	proc.,	
				Phasing,	
Valida@on	

Target	

•  Produce	the	most	“crystallizable”	construct/sample	
							(skills,	experience	and	crea<vity)	

Talk	to	us	è	LMB	

•  Prepare	two	10	mg/ml	protein	samples	for	crystalliza<on	screening:		
	

1. 	low	salt	(NaCl)	concentra<on	(50	mM)		
2. 	high	salt	(NaCl)	concentra<on	(500	mM)		

•  Set	up	1	or	2	sparse-matrix	screens	with	the	above	samples	and	check	that	about	
50%	of	drops	are	clear	before	proceeding	to	use	all	23	different	available	screens		
If	that	is	not	the	case,	especially	with	the	low	salt	concentra<on	samples,	try	adding	10%	glycerol	or	
other	stabilizers	un<l	50%	of	drops	will	be	clear	in	this	pre-screening	

•  If	no	crystals	appear	aler	4-6	weeks	in	any	of	the	23	screens,	dehydra@on	of	drops	
and/or	in	situ	proteolysis	are	an	op<on	before	moving	on	to	different	constructs	

•  Once	crystal	hits	are	obtained,	talk	to	Fabrice	for	crystal	op<misa<on	

•  Ligand/heavy	atoms	soaking	and	cryoprotec<on	è	talk	to	us	

•  Using	in-house	X-ray	generator	or	synchrotrons	è	talk	to	me		

•  Data	processing,	phasing	and	other	structure	related	issues	è	talk	to	me	è	LMB	

https://www2.mrc-lmb.cam.ac.uk/research/scientific-training/crystallography-course-2013/
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