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nucleic acid sparse matrix

A complete reagent kil deslgned to provide a highly effecilve and rapid screen-

ing method for the crysiallization of nucleic acids and pratein - nucleic acid
complexes. A variety of hanimernead ribezymes and alher ribczymes, KNS,

DNAs, KNA~drug complexes. and KNA-prolein complexes have been crystallized
using the Natrix protocol, By using sparse matrix sampling technology Natrix |
allows one to quickly lest wide ranges of pH, salls, and precipltants using less :
than 100 pl of sample. Natrix ulilizes PEG 200, 400, 4000, 800D, as well as iso-
propancl, PEG MME, and 16 hexanediol as precipitamts. Many of the palymeric
and low molecular weight erganic precipilants are combined with various ;
monovalent salts as precipitating agents. This combination of salts, low molecy-

lar welght organics, and polysicohols, as well as the utilization of varying chain y i . . _r
leng!h PEGS hus proven tE be 2 successful combination for producing nucleic 7  ucleic Acid Crystallizatios.
actd and proein / nucleic acid complex crystals.

Cryeiaic above usg thoaw of § nuelele acid poramer Dy M.C. Wani, Cinle Stals Linlve, vhy.

Typical crystaliization triats using Natrix will us i

Each Natix kil contain tan milllare sech of 48 Lngue reagents. Rebdy \o Uge teagenls s | the hanging or sitting drop methodology, Sar ple
Tormulaled uging high purlly sehs, bulters, and pracipilanis with ulra pure waler and are slarile | preparation s stralghforward. The highly puri'ied
fhered., Crysealizaton accesaonen are aold separately, Nanlx does nal Include polyamines. If sample is healed ta 75°C and annealed in the

I8 recommaended tha! a polyamine such as sparmina be added to tha sample prior o sereenng 1 i
and Ihal varlaug polyamines be serasnat AFTER pralimingry tryetallizetion condions have ; presence .Of \he approptiate polyamine and b fr.
bean delarmined. After cooling to room temperature, the sample |s

o ; mixed with an equal amount of Nalrix solution iund
HR2-116  Nalrix kit : sel against & resenviar containing the same Ni lrix

solution for vapor diffusion equillbration,
FRaldrence:

Septt, W, @, Finch, LT, Grenfal, A, Fogg, ., Smah, T, Galt, MJ. Kig, A, Jouma! of Molacular Siotogy (1685) 290: .
vriz L

*. awrix formulation

H : : -

. 001 MMp Chiorlde, 0.05 M MES oM 5.8, 2.0 M Lithium Sullain { fi ales

0,01 M M7 Acelals. 0.05 M MES pH 5.6, 2.5 M Ammaniym Sultate i -

. 0.1 M Mg acaisis, 0,05 M MES pH 5,8, 20% MPD i

C.2 M K Chiode, .01 M Mg $ullate, 0.05 M MES gM 5.6, 10% PEG 400 Ammonlum Chiarlds

. 0.2 M K Chlaride, 0,01 M Mg Chiprida, 0.05 M MES pH 5.6, 5% PEQ 8000 : ; i Calelum Chiardn

. 0, M Ammonium Suials, 0.01 M Mg Chiorids, 0.05 MMES oM 5 €. 20% PEG B Y Lihum Chierida

0.02 M Mg Chiofide, 0,05 M MES pH 6,0, 15% |sa-Prapancl i o olymer S M c

| 0.005 M Mp Suifzia, 0.1 M Ammonium Azetale, 9,05 M MES oM 6.0, 0.6 M Sodium Chicride Py agnasium Chiotlde

4. 01 MK Ghioride, 0.07 M Mg Chionde, 0.05 M MES pH 6.0, 10% PEG 400 i Polyamylne gycol 200 Fatsexlum Chitlde

12, 0.008 M Mg Sullale, D.05 M MES pH 6.0, 5% PEG 4000 : Ammaniom Sultala

11.0.01 M Mg CNavide, 0.05 M Na Cazadyiala pH £, 1.0 M LINLm Sulfale i Poyeliylana gheol 60 Liium Sullais

12, 0.07 M Mp Buliale, 0.05 M Na Cacodylale pM 8.0, 1.8 M Lithium Sifate ;  Polysthylans dycol 4000 )

13, 0,016 M Mp Acelate, 0.05 M Na Cecodylaie pH 6.0, 1.7 M Ammenium Sullais 5 Polysihyiana glycal 8000 Magnesiun Sullale :
! Ammonium Acelala i

H Magnesium Acataly i

[N T WY T

-

14, 0.1 M K Chivrids, 0.025 M Mg Chlgride, 0,05 M Na Cacodylals ph 8.0, 15% iso-Propancl

15, 0,04 M Mg Chiorids, 0,05 M Na Cacodylale bH £.0. £% MPD P Patyathylans giycol MME 550
16. 0.04 M Mg Acalale, 0.05 M NE Caccdylme pM 6.0, 39% MPD

17, 0.2 M K Chioridg, 0,01 M Ca Chlpride, 0.05 M Na Cacodylale pH 8.0, 10% PEGS 4000 : ;

18, 0.01 M Mg Aealsta. 0,05 M Na Cacodylale gH 5.8, 1 3 M Lahium Sullaiz

19, 0,01 M Mg Sullale. 0.05 M N Cazpdylwie pH 8.5, 2.0 M Ammcnivm sullals

20, 0.1 M Ammonlum Agalats, 0,015 M My Acelale, 2,05 M Na Cacodylale pH 6.5, 10% lso-Propanni =
21.0.2 MK Chioride, D.005 M Mg Chioride, 0-05 M Na Cacodylate pM E.5, 10% 1, 6 heaanediol L
22.0.08 M Mg acolaie, 0.05 M Na Cacodylale pH 6.5, 15% PEG 400 H :

23. 0.2 M K Chioride, D.01 M Mp Chionds, 0.06 M Na Canodylate pH 8.5, 10% PEG 4000 .
24,0.2 M Ammonlum Acelate, 0.01 M Ca Chloride, 0.05 M Na Cacodylawa pH 6.5, 10% PEQ 4000 H o ic

250,08 M Mg Acelsle, 0.05 M Ni Cacodylare pie 6,5, 30% PEG 4000 gan :

26, 0.2 MK Chiends, 0.1 M Mg Acaima, 0.05 M Na Cacodylatg pH 6.5. 10% PEQ B000 .

27.0.2 M Ammaniun Acarale, D.01 M Mg Acetate, 0,05 M Na Cacodylate oM 8.5, 30% PEG 8000 : isa-Prapanol :

2. 0,05 M My Sullare, 0.05 M Ng Hepas pH 7.0, 1.6 M LiInlum Sullsls i
20. 0.01 M Mg Chioride, 0.05 M Na Mapas pH 7.0, 4.0 M Lithium Chloride : : i
30, 0.61 M #g Chioride, 0.05 M Na Hapas pH 7.0, 1.6 M Ammonlum Sutlaig ' . ;

31.0.005 M Mg Chiohda, (.05 M Ma Wapey pM 7.0, 25% PEG Monormethyd Ether 550 : on-volatiles i

32, 0.2 M KC!, 0.01M Mp Chiorda, 0.05M Na Hapas pH 7.0. 20% 1.6 Hamanetiol . :

3. 0.2 M ammanium chiorda, 0,01 M Mg Chorida, 0,05 M Nz Hapas pH 7,0, 30% 1,8 Hexanedicl 1 2Melhyl-Z a-pentenediol

M, 0.1 ™ & Chioride, 0.005 M Mp Sutisie, 0.05 M Na Hepea pH 7 D, 15% MPD i 1,6 Meeanadicl

35.0,4 M W Criorice, 0.01 MMy Chords, 0.05 M Na Hepss pH 7.0, 5% PEG 400

36. 0.1 MK Chloride, 0.01 M Ca Chloride, 0.05 M Na Hepas pH 7.0, 10%. PEG 400

37.0.2 MK Chiorige, 0,025 M Mg Sullate, 0.05 M Na Kepes pH 7.0, 20% PEG 200

3§, 0.2 M Ammoniwm Azelele. .15 M Mg Acaiele, 0.05 M Ne Hapes pH 7 0. 5% PEG 4000

30.0.1 M ammonium Acelale, 0,02 M Mg Chioride, 0.05 M Mz kepes pM 7.0, 5% PEG 8000

40.0.01M N&g Chioide, 0,05 M Tns HEl pH 7.5, 1.6 M Ammon|um Sullale .

41, 0, MK Chionde, 0,015 M Mg Chiunde, 0,05 M Tns WCIpH 7.5, 10% PEG Monomethy! Ether 550 : - 0
£2.0.01 M g Chtlde, 0,05 M s WCI 3H 7.5, 5% b Proparel .alts, | olymers, rganic,and  on-volatl:s
83.0.01 M Mg Chionde, 0.05 M Ammenium Acalale, .05 M Trig HCl pH T §, 10% MPD '

44, 8.2 M K Ghloride. 0.05 M Mg Chlonda. 0,05 M Tns WCI ph 7,5, 10% FEG 4000

45, 0,026 M Mg Suilne, §.05 M Tre MG pH 8.5, 1.8 M ammonium Sullale

46.0.005 M Mg Sullale, 0.05 M Tha HEI pH 8.5, 35% 1.6 Haeznedivl

47.0.1 MK Chieride, 0,01 MMg Chignda, 0,05 M Trig WCI pM 8.5, 30% PEG 400

43, 0.01 M Ca Chloride, 0,2 M Ammomum Chiarlda, 0.05 M Tria HCI pH 8.5. 30% PEG 4000

ilized
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FAQs ABOUT NATRIX

The following are FAQs (frequently asked questions) about the
use of Natrix™. We hope these answers will assist you in using
Natrix,

How do | accurately reproduce the Natrix reagenis?

First, think of Nalrix as two sets of reagents; those with a buffer
and those without. Reproducing the solutions without a buffer is
simple. Use the package inser to determine the precise molari-
ties and concentrations. No pH adjustments are required. For
the solutions with buffers we suggest the following. First, make a
1.0 M stock of the bufter with the pH titrated to that indicated on
the package insert or the side of the reagent tube. Use HCl or
NaQOH 1o adjust the pH (at room temnperaturel). Dllute this stack
1:10 (i.e. 1 ml to a tinal volume of 10 ml) with water and the
other appropriate reagent componants, Use ultra-pure water and
sterile fliter the solution with a 0.2 micron fiter.

How about an example?

Okay, lot's make Natrix reagent 15. If we wara to make 100 mi
of reagent 15 we wouid first add 5 ml of 1.0 M sodium cacody-
late pH 6.0 buffer. We would then add 0.813 grams of magne-
sium chioride. Then add S milliliters of MPD and bring the final
volume to 100 ml in a volumetric flask, Make no further pH
adjustment. Adjust the final volume when the solution and flasks
are at room temparature.

This Is a paln If | need to optimize! What can | do?

Firat, pick two variables (such as pH and MPD concentration) of
the screen 1o alter in a two dimensional (x.y) grid. See our
Optimize™ line of stock selutions for accurate reproduction of
reagents. Make an appropriate stock concentration of the pre-
cipitant and pH so that you can dilute the sample directly into the
crystalilzation plate. Try a 1.0 M buffer and 100% MPD stock for
the previous example. Dilute the solutions with water and mix
weli by aspirating and dispensing the reservoir solutiohs numer-
ous times.

What kind of preservative Is usad with Natrix?
None, the solutions are sterile fitered using a 0.2 micran filter
and filled into sterile vials,

Can | get the Natrix reagents Individually?
No. Please see our Optimize™ line of stock solutions for accu-
rate raproduyction ot reagents.

1 am getting salt crystais, what is going on?

As you can see in the formulation insen, Natrix contains a num-
ber of cations such as magnesium which can complex with
anions such as phosphate, carbonate, and borate to form beauti-
ful inorganic salt crystals, We ragcommend you aveid using high
concentrations (0.1 M or higher) of phosphate, carbonate, of
borate buffers to avaid thase effects. Remova by dialysis or
replace with biolegical buffers such as HEPES, Tris, and Bicine.

1 am getting crystais but | am not sure they are protein.
Look at the X-ray difiraction pattern. If this is not possible exum-
ine tha crystals for birefringence. A destructive festis to toucn
the crystals with a nesdle. Macromolecular crystals are highly
solvaled and will be fraglle, shattering when touched or mani w-
lated. Inorganic salt crystals contain little water and will actu.illy
makae a discarnible erunch when broken with a probe, Finall.
macromolecular crystals will readily absorb colored dyes whe re
small moleculs crystals will net. Upon standing (24 hours) thi
macromolecular crystals will absorb and concentrale the colc red
dye in the crystal whers the salt crystal will remain clear and the
surrounding solution will renain cotored, Hampton Researct
offers a dye specially formulated for this application. The dy is
called (2it and is catalog number HR4-710.

How can | be certaln to reproduce the crystals i obtain uising
Natrix?

First, follow the formulation suggestions described eatlier in :nis
flyer. Then ask yourself these questions. Is the pH of the Natrix
solution the same as your solution? Are you using fresh sol'.-
tions or solutions which have been properly stored to aveid uvap-
oration, pH change or degradation? Did the temperalure renaln
the sama? Is this sample from the same batch? |s the sarrple
stable? Did you prepare the sample and perform the crysta liza-
tion in exactly the same manner with the same volumes an<
technique? Finally, when making final dilutions into the crytal-
lization plate, pipst carefully, especially with viscous compol 1ds.

How should Natrix reagents be stored?

The reagents are stable at room temperature for at least &
months. One should avold exposure ta UV light to prolong 'he
stability of the PEGs. The solutions are stable at 4°C for longer
periods and can even be frozen.

| have more questicns, what should | do?

Give our technical support department a call at (714) §28-1140,
fax your questions to (714) 586-1453, or send e-mail to the
attention of Hampton Research Tech Support at the followir 3
address: “xtalrox@aol.com”.

If you have any suggestions or commants regarding the us. of
Natrlx pisase do not hesilale to contact us.

TIANMPTON

| FR D ERR N N

25431 Cabor Road, Suite 205
Laguna Hills, CA 92653-5527 U.S.A
Tel: (714) 699-1040 ¢ Fax: (714) 586-1451
E-mail xralcox@aol.com
WEB: hup:,',l'www.humpmnrcseurch.cum




NATRIX REAGENT FORMULATION

Fueg NUMBER Salt

N O T

n
[

44,
45,
46,
47,
48,

0.01 M Magnesium chloride

0.01 M Magneslum scelate

0.1 M Magneslum acetals

0.2 M Potasslum chiariga, 0.91 M Mg sullaia
0.2 M Forasalum chiorids, 0.01 M Mg chioride
0,1 M Ammenium sulfate, 8.01 M Mp chicrids
£.02 M Magneslum chlorlde

0.9 M Ammonium acetata, 0.005 M Mg sullata
0.1 M Porassium chiorida, 0.01 M Mg chlodde

, 0,005 M Magnesium sulfgle

. 0.01 M Magnasium chlorida

. 0,01 M Magnaslum sulars

. 0,015 M Magneslum acetala

. 0,1 M Polasgium chloride, £.025 M Mg chioride

0,04 M Magnesium chloride

. 0.04 M Magnesium ecatals

. 0.2 M Polassium chiorida, 0.01 M Ca chiofde

. 0.01 M Magnaslum acelate

. 0.01 M Magnesium sullale

. 0.1 M Ammenium acelate, 0.015 M Mg acelata
. 0.2 M Polaesium chlorlde. 0.005 M Mg chlorida
. 0.08 M Magnesium acelala

. 0.2 M Patassium chioride, 0.01 M Mg chlorlde

0.2 M Ammonlum gcelate, 0.01 M Ca chicrida

. 0.08 M Magneslum acstats

0.2 M Potaseium chlorida, 0.1 M Mg acelata

. 0.2 M Ammonium acetats, 0.01 M Mg acelale

. 0.05 M Magneslum sulfata Aq.

, 0.91 M Magnesium chloride

. 0.01 M Magneslum chionde

. 0.005 M Magnesium chieride

. 0.2 M Polasslum chlorida, 0,01 M Mg chiaride

. 0.2 M Ammenium chigdde, 0.01 M Mp ahtoride

. 0.1 M Porasslum chiofide, 0.003% M Mg sulfale Ag,
. 0.1 M Poiaselum chlonde, 0.01 M Mg chicide

. 0.1 M Polasslum chiofige, 0.01 M Ca chiodde

. 0.2 M Potasslum chlorida, 0,025 M Mg sullate Aq.
. 0.2 M Ammonium acalata, 0,15 M Mp acatale

. 0.1 M Ammanium aceigle, 0.02 M Mg chlorids

. 0.0t M Mapnasium chiorlds

. 0.1 M Polasslum chionde, 0.015 M Mg chiaride

. 0,01 M Magnesium chiorlds

. 0,05 M Ammanlum acetsls, 0.01 M Mg chiaride

0.2 M Potaasium Chiorlde, 0.05 M My chloride
0,025 M Magnesium gullats Aq,
0,005 M Magnesium aullale Aq,
0.1 M Potassiuin chioride, 0.01 M Mg chlorida
0.2 M ammontum chloride, ©,01 M Ce chlorida

Tuee Numasn  Butfart
1. 0.DSMMESpM58
2. 0035MMESPHBE
4. DO5SMMESpH 56
4., 0DOSMMESpH 5.8
5 005SMMESpH&E
€ 0(O0SMMESpPHES

. 0.05M MESpH 6D
8. 005MMESpHED
9 0.05 MMES pH 60
10, 0.0S MMES pH B.0
11. 0.05 M Na Cacodylate pH 8.0
12. 0.06 M Na Cacodylate pH 6.0
13, 0.05 M Na Cacodylale pH 6.0
14, 0.05 M Na Cacodylals pH 5.0
15. 0,05 M Na Cacodylats pH 6.0
18, 0,08 M Na Cacodylats pH 6.0
17. 0.08 M Na Caccaylets pH 8.0
18. 0.05 M Na Cacodylsla pH 8,5
18. 0.05 M Na Cacodylate pH 8.5
20. 0.05 M Na Cecodylate pM 6.5
21. 0.05 M Ng Cacodylats p4 6.5
22. 0.05 M Na Cacodylate pH 6.5
23, 0.05 M Na Cacodylale pH €.5
24, 0.05 M Na Cacodylata pH 8.5
25. 0.05 M Na Cacodylate pH 8.5
26. 0.05 M Ne Cacadylale pH 8.6
27. 0.05 M Na Cacodylata pM 8.8
2@. 0.05 M Na HEPES pH 7.0
2. 0.05 M Na HEPES pH 7.0
40. D05 M Ns HEPES pH 7,0
31, 0,05 M Na HEPES pH 7.0
32. 0.05 M Na HEPES pH 7.0
43, 0.05 M Ng HEFES pH 7.0
34, 0,05 M Na HEPES pH 7.0
35. 0.06 M Ne HEPES pH 7.0
38. 0.05 M Na HEPES pH 7.0
37, 0,05 MNR HEPES pH 7.0
38, 0,05 M Na HEPES pH 7.0
0.05 M Na HEPES pH 7.0
40, 0.05 MTHs HCIpH 7.5
41, 0.05 M Tris WCI pH 7.5
42, 0.0SMTNe HCIpH 7.5
43, 0,05 M Tris HCI pH 7.5
44, 005 M Tris HCI pH 7.5
45, 0.08 M Tds HCI pH 8.5
46, 0,05 M Trig HCI pH 8.5
47. 0.05 M Tris HCI pH B.5
4. 0.05 M Trls HCIpH B.S

o
*

1 Butier pH 15 thet ol @ 1.0 M alesk priot 12 dlntlan with
olhgr raagent companants.

TuBE NUMBER

-

B@mamme N
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-umm_bgnm-oc:m_«;mmnuga—Aomm;q:ngu;aw!u-noy:m-.-mmnum#c

Pracigitent

2.0 M Lhnlum sulletg
2.5 M Ammonlum sulfata
20% viv 2-mathyl-2 4-pantanediol

10% wiv PEG 400

5% wiv PEG 8000
20% wiv PEG 8000
15% viv iso-Propanol
0.6 M Sodium chiarde
10% v/v PEG 400

. 5% wiv PEG 4000

. 1.0 M Lithium sulfata

. 1.6 M Lithlum sultats

. 1.7 M Ammoenlum sullale

. $8% viv Iso-Propanol

. 5% viv 2-mathyl-2 4-panlanediol
. 30% wiv 2-mathyl-2,4-pantanediol
. 10% wiv PEG 4000

. 1.3 M Lithium suffate

2.0 M Ammonium sulfals

. 10% viv iso-Fropanol
. 10% wiv 1,6 Mexanedicl

16% viv PEG 400

. 10% wiv PEG 4000

10% wi PEG 4000
30% wiv PEG 4000

. 10% wh PEG BOOC

0% wiv PEG B00D

. 1.6 M Lithium suifate

. 4.0 M Lithium chioflgda

, 1.6 M Ammonium sullate

. 25% viv PEG menemslhyl ethar $50

20% wiv 1,6 Hoxanediol

. 30% wiv 1,8 Mexanediol

. 15% viv 2-maiyl-2,4-pentenadial
, 5% viv PEG 400

. 10% v PEG 400

20% v/v PEG 200

. 5% wiv PEG 4000

. 5% wiv PEQ 8000

. 1.8 M Ammenlum sullate

. 10% v PEG monomaltiyl 8iher 550
. 5% viv [sa-Propanol

10% viv 2-malhyl-2,4-penienediol
10% wiv PEG 4000

. 1.8 M Ammandum suliate
. 35% wiv 1,8 Hexanaediol
. 30% viv PEG 400

. 30% wiv PEG 4000

PE@ « polyslhylane glyesl,

Nalrix coniains forty-elght unique reagents. Te daiarmine Ihe formulation of sach reagent, simply read acrass the page.

HaMPLTON
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25431 Cubot Road, Suite 205
Laguna Hills, CA 92653-5527 US.A.
Tel: (714) 699-1040 © Fax: {714) 586-1453
E-mail: xtalrox@aol.com
WEDB: htepi//www.hamptonsescarch.com




5. If the droplels remains clear, conlinue (o observe the

screen for several weeks and consider increasing the sam-
ple’s conceniration, varying the polyamine and cation con-
centiation, or screening an allemnalive polyamine or catian.

6. It smalfl crystals are grown which are not suitalbe for »-
ray difiraction analysis there are several options o pursue.
One oplion is lo use the small ciystals as seeads to grow
larger crystals. The second optien is to set up additional
screens lo opfimize crystal growth. Review all results in the
set up to obtain information on what aflects valying pH, sall,
precipitant concentrations, polyamines, and cations have on
cryslal growth. Design subsequent s¢reens lo encompass
pH, precipitant, polyamine, and cation ranges slightly above
and below those condilions which produced small crystals.

7. 1 the results of the screen perlormead at 4°C do nol
appear different from that at 10om femperature pursue varia-
tions of precipitant type and concenlration, pH, and addi-
lives as an oplimization strategy. ! iempetature appeats to
nfluence sclubility and crystal growth, implemeni lempera-
ture variations into the opiimization protocal.

8. Change the nucieic acid sequence. See the first two ret-
erences lor addilional inlormation.

4. For additional information on suggestions for the opti-
mizalion of crystallization conditions please relsr 1o the
techincal bulletin “Strategies for the Optimization of
Crystallization Conditions for Biological Macrtomolecules.”
into the crystallization strategy.
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Descniprion oF NaTmix

Matrix is a complete reagent kit designed to provide a rapid
screening methed lor the crystallizalion of nucleic acids and
nucleic acid-protein complexes. The screen is simple and
practical for finding initial crystallization condilions as well
as determining the solubility of nucleic acids in a wide range
ol precipitants and pH.

The kit is designed to provide a sparse malrix ol trial condi-
tions selected from known and published crystallization con-
ditions. The reagent palameter variables are pH, buffer
malerial, sait, and precipitant. Six diferent pH's: 5.6, 6.0,
6.5, 7.0, 7.5, and 8.5 ate utilized with MES, Na Cacadylale,
NMa HEPES, and Tris HCI as the respective bulters. The
lour categories of precipitating agents utilized are volatile
agents, non-volatile agenis, salts, and a combination of
these three. Refer lo the enclosed Natrix reagen! formula-
tion for additional infarmation.

SAmPLE PREPARATION

The sample should be as pure as is practically possible
(>95%) and iree of amorphous and paniculale malerial,
Remove amorphous material by centrifugation or micro-fil-
tration prior lo Use.

Recommended slock concentration of the nucleic acid is 0.5
1o 1.0 mM or 5 1o 10 ™, depending upon the solubility and

size of the sample. The nucleic acid should be solublized in
a waler based syslermn which promoles the stability and
manodispersity of the nucleic acid. If a bulfer is uiilized for
nucleic acid preparation, a concentlration ol 5 to 10 mM (pH
6.5) is recommended in order to allow the butlers in Natrix
to alter the pH of the sample drop.

One may wish to include a polyamine such as spenmine or
spermidine al a concentration of 0.5 to 1.5 mM. The
polyamine need not be added to the reservior. Finally, the
sample should be preheated to 60 to 70°C for 10 minules
then cooled slowly 1o 22°C (room temperature). After cool-
ing, centrifuge and mirco-filtrate the sample.

HanGing DRoP METHODOLOGY

1. Prepare a standard crystallization plate (VDX Plale
Catalog number: HR3-140) by applying a thin bead of
sealant (vacuum grease o1 immersion oil) to the rim of each
resorvoir. This can be accomplished using a 10cc syringe
fited with the sealani and appropriate fip {modified pipet or
needle).

2. Fill reservoir A1 with 1 mt of Natrix reagent 1. Fill each
of ihe remaining reservoirs with the appropriate Natrix
reagents.

a. Apply 2 pl ol sample to the center of a clean, siliconized
cover slide. {Droplel size can vary from 1 to 10 ).

4. Apply 2 p! (or a volume equal to the sample size) of
Natrix reagent 1 from the reservior lo the sample droplet
and mix by aspiraling and dispensing the droplet several
times (avoid foaming).

5. Working quickly to minimize evaporalion, inveri the cover
slide and droplet over reservoir A1 and seal the cover slide
onlo the edge of the reservoir.

6. Repeal this procedure for the remaining reagents.

7. It quantity of sample permits, perform the screen in dupli-
cate and incubate one plate at 4°C and the second at 21°C
{room \emperature).

Simine DRop METHODOLOGY
1. Filt reservoir A1 with 1 m! of Natrix reagent 1. Fill sach
of the remaining reservoirs with the appropriate Nalrix

reagents.

2. Place 2 pl of sample onto the sifling drop posi or
MicroBridge {Catalog Number HR3-312} of reservoir At

3. Apply 2 i {or a volume equal to the sample size) of
Nalrik reagent 1 from the reservior to the sample droplet
and mix by aspirating and dispensing the draplet several
fimes (avoid foaming).

4. Repeal this procedure for the remaining reagents.

5. Seal the individual reservoirs with cover slides and
sealants as each sample is mixed, or seal the entire plate
with Crystal Clear Sealing Tape (Catalog Number HR4-510)
afler all additions are completed.

6. If quaniity of sample penmits, perform the screen in
duplicate and incubate one plate at 4°C and the second at
21°C (room lemperalura).

SanpwicH DrRop METHODOLOGY

Using the Q Plale {Calalog Number: HR3-124), siting,
hanging, and sandwich drop methadologies can be per-
formed using Natrix.

InTerPRETATION OF THE RESULTS

1. Examine the droplels under a steteo microscope {10 to
100x magnification) carefully alter setling up the enperi-
ment. Record all observalions and be particularly careful to
scan the focal plane lor small cryslals.

2. Natrix is designed for the inilial sampling of the sample’s
solubility. If crystals are obtained during inilial screening,
conditiens may be optimized by varying the concentrations
ol the salt or precipitant, pH of the reagent, the experiment
terperalure, polyamine type and concentration, and cation
typa and concentration.

3. When crystals are nol oblained in the initial screen,
review droplets with precipilates for microcrystallinity-
Examine the amorphous material under a high power
micrascope between crossed polarizing lenses to look for
birefringence. True amorphous precipilales do nof giow.
Microcrystaliine precipitates may glow as a result of the
plane of polarization. Streak seeding may be used in these
situations towards producing larger, singte crysials.

4. 1! the amorphous meterial is precipitale, consider the fol-
lowing: a) screen an allemalive polyamine or cation, b)
inciease or decrease the polyamine or cation concentra-
tion, ¢) vary the drop ratio, d) reduce the concemration of
the nudleic acid or the precipitant and repeat the screen,
and e) confirm the purity and monodispersity of the sample.




