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Anu. A. Newvidagc
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XHM. (o) kGOe o1eped copo pe vynAn kpvotoilkétnto (B) kpu-
oTaAAol AoUTPOU 01 CPWUOTIKEG KPVOTOAALKEG EVAOGELS, TOV KUKAO-
(POPOVY VIO HOPENV KOKK®V 1) GKOVNG, KOLL TTOV YPNOLLOTOLOVVTOL Y10
VoL op@portiCouv 1o vepo 100 AovTtpov 3. uypoi KpUOTAAAOI VAIKS TOV
XOPoKTNPICeETO Omd PpEVOTHTNTA KO THVTOXPOVO. TOL LOPLE TOV EYOVV
KOVOVIKT) S1&TaiEn 0TOV XMPO® XPNOLUOTOL0VVTON GE NAEKTPOVIKES G-
OKEVEC: 000vn VYPAV KPVOTAAA®YV.

[ETYM. < ap). KpUO-T-0AA0G (L€ AVEPUVEVTT TOPEKTOLOT -T- KOLL OLVOL-
OITAQOIOOUEVO eniBNUa -aAdog) < kpvog (< *kpvo-og, PA.A.), OT6TE N
A. kKpUoTaALOG Bo ofiponve ToV «Srowyr| T&yo». H A. mépace néow 100
Aat. crystallus xon og GAleg YA®ooeg, A.x. oyyA. crystal, yoAA. cristal,
vep. Kristall x.¢. Ot emiotnuovikoi épor eivor petopp. déveto: kpv-

oTaAAOL AovTpod (< ayyA. bath crystals), vypoi kpvoraiior (< ayyA.
liquid crystals)].
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Rontgen ko aktiveg X

Crookes Tube
(around 1910)

< X-rays

Kopota  owpoatida ;
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To neipapa twv Laue, Friedrich & Knipping (1912)

Max Von Laue = Walter Friedrich Paul Knipping
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The development of x-ray
analysis. W.L. Brag.
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To neipapa twv Laue, Friedrich & Knipping =28

The development of x-ray
analysis. W.L. Brag.
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(Friedrich and Knipping)

Ewkova amto Bragg. W.L. (1913) Proc. Camb. Phil. Soc. 17, 43-57
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‘Eva ypappo ano tov Lars Vegard (louviog 1912)

/ge“%/ e e s

(/-}'; 77 L—w &44 46__.' Qm_ﬂ,/e
’é/‘s"/’/z‘.détc, -—c_:.. ‘—//4&;9«&/

William H Bragg

JIpoopare, véeg Tepiepyeg 1010TYTES
TRV aKTivav X £xovv avakoAvglei

oo Tov Ap Laue oo Movecyo.»

J

, W Lawrence B
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AvakAoon amno £va KATOnTPo

avAaKAOoN

TPOCTITTWV

N

g T G P A g A o o T

AvakAaon ano Eva enNinedo Atopwv

TPOOTIITTWVY avakioon
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AvakAaon oo £va NUEPOTO ENiNedo ATOUwWV

TPOOTITTWV avakAoon

<Y
A EEEERA»
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AvAkAaon ano Eva NUUTEPATO OTPWHA ATOUWV

avakAaon

TPOOTIITWV

2 2

>+

22/12/2015 A.A. Newvidag 19



AvAkAaon ano Eva NUUTEPATO OTPWHA ATOUWV

TPOOTIITWV

avakAaon
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AvAkAaon ano Eva NUUTEPATO OTPWHA ATOUWV

MPOCTIMTWY ) avakAoon
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AvakAoon ano £va NUUTEPATO CTPWHA ATONWV

TPOOTIITTWV nepibAaon
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-\.I Boxnpeios &

Biorexvoroyios

Nopog tou Bragg Loxupn nepibAaon

T(POOTIIMTWV

.9
e
SEEes .

Awadopa Bripatog = 2dsind

.4

4

loxupn mepiBAaon av 2dsin® = nA
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N6pog tou Bragg Aev untdpxel mepiBAaon

T(POOTIMTWV A

.-
EEEBEREES

Awadopad Bripatog = 2dsind

YTV neplttwon autn 2dsind = (2n-1)A/2
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Kataotpodikn napepfoln

“HREEEEEEs

pd = 1.01A

Nopoc tou Bragg
2dsin@ = nA
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Kataotpodikn napepfoln

pd = 2.02A
pd = 1.01A

Nopog ou Bragg
2dsin® = nA
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Kataotpodikn napepfoln

53

-

pd = 3.03A

pd =2.02A
pd = 1.01A

Nouoc tou Bragg

. ,
e 2dsin® = nA
-_»
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Kataotpodikn napepBoAn

pd = 3.03A

pd =2.02A
pd = 1.01A

Nopog tou Bragg
2dsin® = nA
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Kataotpodikn napepBoAn

pd = 51.51A
pd = 50.5A
o Xwpig
nepiOAaon
pd = 3.03A
pd =R2.02A
pd=1.01A

Nopog tou Bragg
2dsin® = nA
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Image from The Development of X-ray Analysis by WL Bragg (Hafner Press)
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Image: Bragg archive (RI) - WLB_86_3

Boxnpeios

Bragg's letter to his father (late 1912 Sl
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NeplOAaciypoappa tov Bragg ano éva kpUuotaAlo xAwprtouxou kaAiou (KCI)

Image: Bragg Archive (RI) — WLB_86
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(a)

Image from The Development of X-ray Analysis by WL Bragg
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Na(Cl &5

(b)
Image from The Development of X-ray Analysis by WL Bragg
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H doun tou NaCl

“It was on this rather indirect and
slender evidence that I assigned
the structure... in a paper read to
the Royal Society in June 1913;
fortunately further investigation
established its correctness!”

WL Bragg
The Development of X-ray Analysis (1975)

22/12/2015 A.A. Newvidag 38
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Buoxnpeios &

H avtidpaon twv xnUiKwv ) e

210 YAwploUo vatplo daivetal mwg dev

oq ﬁ ao UTTAPXOUV HOPLAL TTOU OVTUTPOCWTIEVOUV
Fa T3 1o NaCl. Yrdpyouv {oot apOpol atopwv ¥
: 9 . vatpilou kat yAwpiou oe éva potifo e
90 0° Odv TOPOMOLO HE pia okakiépa, To omolo eivat *
. : QTIOTEAECHO YEWHETPLAC Kal OXL oUTeuéNnG

°O : @ E f OTOLWV.

William H Bragg

Auti n dnAwon eivatl mapaAoyn oto viooto Babuo. H Xnuela dev

glval okaKL oUTE YEWUETPLA, OTL KOl va. uTtooTtnPLleL N dUOLKA TWV
aktivwv X...

Elval wpa oL xnuikot va avaddBouv tn Xnuela kot TtaAL Ko va Tnv
TPOOTATEPOUV aTtO TOUG VEOKOTIOUC AATPELS KIBONAWV Bewv..

Henry Armstrong
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Bioxnpeios &
Biotexvorioyios

5

The Structure of the Diamond. (
F.RS. Cavendish Professor of Physics in the he Structure of & phite.

rinity College, Cambridge.

-

By W. H. Brace, M.A,,
University of Leeds, and W. L. BRAGG, BA,T

(Received July 30, 1913.)
‘ (Communiuud by Sir William Bragg, F.RS.—Received July 28, 1924.)

By J. D. BErNAL, B.A.

22/12/2015
A.A. Newvidag
40



AvaAuaon o mToAUTTAOKwWV Sopwv

+ Iron pyrite (Iron sulphide, FeSz)
+ Calcite (Calcium carbonate, CaCOz)
+ Quartz (Silicon dioxide, SiOz)

elpaote oxedov Evoyol umtepBoAnc av oV E OTL To Ttelpapa Laue €xeL
oONyNoEL 0TNV OVATTTUEN ULOC VEQG ETILOTAMNCG.

WH Bragg, Friday Evening Discourse (June 1914)

22/12/2015 A.A. Newvidag 41



Beovcios &
B‘& @‘/‘ ﬁmmsﬂEmnﬁlnﬁ
A¢ okePTOUME L0 MOAUTTAOKOUG KPUGTAAAOU

IX. BARKERIAN LecTURE.— X-rays and Crystal Structure.

By W. H. BraGca, D.Sec., F.R.S., Cavendish Professor of Physics in the University
of Leeds.

Lecture delivered March 18,—MS. received April 7, 1915.

In the simple cases which we have been considering, the considerations of ecrystal
symmetry, though unable of themselves to determine erystal structure, come so near

to doing so that a few plain hints given by the new methods have been sufficient for
the completion of the task. The exact positions of the atoms are then known.
But this is not the case with more complicated crystals.

2TIC QTTAEC TIEPUTTWOELC TTIOU EXYOUUE OOUAEWEL, Ol EKTIUNCELC YlA TN CUUUETPIA TwV
KouoTadAAwv, av kat SV UITOpoUV Ao UOVEC Tou¢ va kadopioouv TNV kpuotaAAikn doun,
glval T000 enapkn wote UE ULkpn Bonveta amo ti¢ véeg uedodouc va givat duvatn n
oAdokAnpwaon tou Epyou kat va mpoodiopilovtal oL EMAKPLBEIC JEOEIC TWV ATOUWY VO
YVwaoTh TOTE.

EvtouTtolc ue mio noAunAokouc kpuotaAdouc auto Sev eivat Suvatov.

22/12/2015 A.A. Aewvidog 42
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MNepiBAaon anod Eva MPWTEIVIKO HopLo

KaBe pEpoc tou popiou meplBAd tpoc KABe katevLBuvoN

22/12/2015 A.A. Newvidog 44



MNepiBAaon anod Eva MPWTEIVIKO HopLo

[p(r)dxdydz]eiz’"‘g

Ac Bewpriooupe tn oUVOAKN TtepiBAaon os pia povo katevBuvon
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MNepiBAaon anod Eva MPWTEIVIKO HopLo

£(S) =fff[p(r)dXdde]ei2m's

MpooBEToUE OAEC TIC CUVLOTWOEC yLa va BpoU e TN cuUVOALKN TepiBAaon o€ pia
katevOuvon

22/12/2015 A.A. Newvidag 46



MNepiBAaon anod Eva MPWTEIVIKO HopLo

AVIXVEUTNC

-
-

£(S)= f f f | p(r)dxdydz] 127

YUuVoALKN TtepiBAaon og pia katevBuvon
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14 J 4 4 . ’ 7 = Bonpeios &
MepiBAaon amno Eva MPWTEIVIKO HOPLO

MNovenornpiou Beooonios

K. Cowtan’s Book of Fourier
(http://www.ysbl.york.ac.uk/~cowtan/fourier/fourier.h

f(S)=fffp(r)ei2m.sdxdydz (s

22/12/2015 A.A. Newvidag 48
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O Fourier Kot oL LETACXNHOTIONOL TOU Bf&ﬂ\ e —

«...0 TPOTIOC LLE TOV OTtol0 0 cuyypadEag
odnyeital otic e€lowoelg Tou Sev eival
artAO¢, EVTOUTOLC N oUYyKpOTNOoN TOUG
dbavepPWVEL KATL EAKUCTLKO...»

French Academy of Sciences (1811)

Jean-Baptiste Joseph Fourier
(1768-1830)

‘ «...va amo ta Aéov Opopda anmoteAéopaTO
oTn ouyxpovn avaiuvon...»

f(S)= f f f p(r)e* Sdxdydz Lord Kelvin (1867)

p(r) _ ffff(s)e-izmsds
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NepiBAaon ano Evav NPWTEIVIKO KpUoTAAAO
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NepiBAaon ano Evav NPWTEIVIKO KpUoTAAAO Y e
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NepiBAaon anod £vav MPWTEIVIKO KPUOTAAAO

loxU€L 0 vopog tou Bragg
2dsin@ = ni
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Diopside
CaMg(8i0s)2

Bragg, WL (1929) Proc. R. Soc. Lond. A 123, 537-559
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MNepiBAaon amod KpUoTAAAOUC HEYAAWVY pHOopilwV e
-

3 Symmetry centres, at hegght 025,033 E
~\= Symmerry centres, alheight 050,03 //@,,

= Rolation oxes
-
- Screw axes

Diopside
CaMg(8i0z)2

Origint _
/

/ 1 /@/

/

" t )Cﬂ/r/um

“‘ " ' El
@// a=- g ”A 2o
— b-3894 @ Magresiym
& o s
: C=~520A4
¥on' q_— 2
/ﬁ# Scole of /;rg.m'am Umits Q Silicon
L 2 / 2 J
‘_;:—Y'::fl"l):xf%:;_r—; }’: iy !' v ey I—‘{i r—IT\x—‘r—T:‘]s C) 0’/7’/’

Bragg, WL (1929) Proc. R. Soc. Lond. A 123, 537-559
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Penicillin (1945)

----

12/5/2014: 104" emételo NG yévvnon tng
Dorothy Hodgin Crowfoot

?‘.
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Vitamin B12 (1954) gk

Image: Ymwang4a
(Wikimedia commons)
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Cambridge Structural Database

CC X SU— -

COMMUNITY RESEARCH & SOLUTIONS NEWS & EVENTS SUPPORT & ccoc
CONSULTANCY

Home / Solutions / CSD System / CSD (Cambridge Structural Database)

C L ive of the published Ilterature and highly curated, the Cambridge Structural Download CSD System case studies
Database (CSD) is an | 1o sci d the world

Read the CSD Syatem data sheet
Established in 1065, the CSD is the world's repository for small-molecule organic and metal-organic crystal
structures. Contaning the results of over half-a-million x-ray and neutron diffraction analyses this unique
database of accurate 3D structures has become an essential resource 10 scientists around the world Take the next step: request an

evalustion
With comprehensive and fully retrospective coverage of the pubiished iterature you can have full

confidence that your CSD searches are returning all crystal structure maiches. The CSD also contains
directly deposded data that are not avatadle anywhere else

View CSD statistics

View the CSD user guide, tutorials
and technical documentation

Visit CSO Support Page

W R R W R R e e

Growth of the Cambridge Structural Lamotrigine (EFEMUXD1) - the 500,000th
Database (CSD) since 1970 structure archived 10 the CSO

>500,000 crystal structures
>4O’OOOA.%%18§?5 &a.ch year
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Bill Astbury & Florence Bell

DNA diffraction pattern (circa 1938)
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KpuotaAlot nteivng (1934)

Bernal and Crowfoot (1934) Nature, 133, 794-5

X-Ray Photographs of Crystalline Pepsin

Four weeks ago, Dr. G. Millikan brought us
some crystals of pepsin prepared by Dr. Philpot in the
laboratory of Prof. The Svedberg, Uppxala They are
in the form of perfect hexagonal bipyramids [

22/12/2015 A.A. Aewvidag 59



NpwTto neplOAaociypoppa ano KPUoTAAAOUC TPWTELVNC !

Haemoglobin crystal -1938 (wet)

Inagdé B3BRal, Frankuchen, Perutz (1938) Nature, 141, 8224 \ewvibag




Imﬁha?%l?mnkuchen, Perutz (1938) Nature, 141, 823-4

= Tprhpo
' Buoxnpeios &
~oTm = S oeo

MpwTto neplOAaciypoppo ortd KPUGTAAAOUG npwts'i'v_ng

Bernal and Crowfoot (1934) Nature, 133, 794-5
From the intensity of
the more distant spots, it can be inferred that the
arrangement of atoms inside the protein molecule
is also of a perfectly definite kin

now that a crystalline protein has been made to
give X-ray photographs, it is clear that we have the
means of checking them and, by examining the
structure of all crystalline proteins, arriving at far
more detailed conclusions about protein structure
than previous physical or chemical methods have
been able to give. J. D. BERNAL.

D. CrowFoOOT.

Haemoglobin crystal -1938 (wet)
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[yoglobin structure (1959)

Photographed at London's Science Museum

“Could the search for ultimate truth
really have revealed so hideous and
visceral-looking an object?”

Max Perutz

22/12/2015 A.A. Newvidog



l\‘yoglobin structure (1959)

Photographed at London's Science Museum

really have revealed so hideous and
visceral-looking an object?”




Myoglobin structure
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: Aopn tnc pvoodatpivng

22/12/2015 A.A. Newvidag 65



22/12/2015




Aopun tng awpoodatpivne (1962)

pvoodatpivn
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Drawing by WL Bragg
(RI Archive)
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STRUCTURE OF HEN EGG-WHITE LYSOZYME
A Three-dimensional Fourier Synthesis at 2 A Resolution

By Da. C. C. F. BLAKE, Dn. D. F. KOENIG®*, Dx. G. A. MAIR, Dn. A. C. T. NORTH?,
Dn. D. C. PHILLIPSt, and Da. V. R. SARMA

Davy Faraday Research Laboratory, Royal Institution, 21 Albemarie Street, London, W.I
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Refinement of an Enzyme Complex with Inhibitor Bound at [
Partial Occupancy

Hen Egg-white Lysozyme and tri-N-acetylchitotriose at 175 A
Resolution

J. C. Cheetham't, P. J. Artymiuk® and D. C. Phillips'

' Laboratory of Molecular Biophysics
University of Oxford, South Parks Road

Ozxford OX 1 3QU, England
*Krebs Institule for Biomolecular Research

Department of Molecular Biology and Biotechnology
The University, Sheffield S10 2TN, England

{ Received 5 Janwary 1991 accepted 28 June 1991)
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Elettra, Trieste, Italy
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Ribosome structure: Ben-Shem et al. (2011) Science 334, 1524-9
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Crystallography on Mars h e
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the rover's CheMin analyzer found evidence for minerals such as feldspar,
pyroxenes and olivine... similar to the "weathered basaltic soils" on Hawaii
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To 1611, o Kepler mpotelve mwc oL vidadeC xLoviou
MPOEPYOVTAL aTto piat Kavovikn SlevBgtnon: tnv
OUCLOOTLKNA LOEA EVOC KPUOTAAAOU.
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Hemoglobin crystals

1840, Crystallisation of earthworm hemoglobin by Hiinefeld

1840-1853, crystallisation of various hemoglobin from the
blood of various invertebrates and vertebrates

Serum albumin crystals

\ 1859, Crystallisation of the reserve protein of the Brazil nut.

1898, Crystallisation of horse serum albumin

~ Trypsin cgyst_als
'(1930) \

Lysozyme crystals
(1939)

1925, Sumner crystallised urease

1929, Northrop crystallised gastric
enzyme pepsin

1935, Stanley crystallized tobacco mosaic virus and showed that 1t remains active
even after crystallisation.
Sumner, Northrop and Stanley were awarded the Nobel prize in Chemistry in 1946
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O kpUoTtaAAol Twv BloAoykwv popiwv givat o §UGKOAO V¢ '
ovarntux0ouv ano Toug KPUOTAAAOUG avopyavVwV Hopiwv

KpUotaAAol mpwteivwv Evavtl KQUGTAAAWY OPUKTWV

YynAn neplektikotnta StaAvtn (30-80 %) XopnAn mepLekTKOTNTA 0€ SLOAUTN
MaAakot kot euBpavoTtol YkAnpol kot avOektikol
EvaiocBntol og adudatwon i aAlayn tng AvOektikol og aduddatwon, aAlayec pH,

Bepuokpaciag, Tou pH f TNG LOVTLKAG LOVTLKNC LoxV oG
LoXV0G
Mikpot Kat e YaUNAn ECWTEPLKA eutadioc  INUAVTIKO pPEyeBOC Kol UPNAN ECWTEPLKN
gutadia
OL ouvBnkeg kKpuoTtAAAwonNg eival Avamntuooovtol HECw aAAaywV oTN
arnpOPAemTEC Bepuokpaoia 1 HE amopdKkpuvon Tou
SlaAuTn

Mottt ;

O YPnAoc BaBuog KvnTikotntag otnv entpavela

O XapnAn xnUikn kot duotkr) otofepoTnTA TWV HAKPOUOPLWV

0 Anaitnon ywa dtadutn mpwteivn og vdatika StaAlvpata o uPnNAr) CUYKEVTPWON
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KpuotdAAwon mpwteivwv: Tpia KUpLa oTadia B‘?@ﬂ\ B

MNoveniornpiou Beooofios

1. NupnRvwon: dnuloupyila e8IKWYV AAANAETOpACEWY TTOU atattouvTal yLa TNV
AVATTTUEN KPUOTAAA WV

2. Avamntuén KpUuoTAAAwV: SLATETAYUEVN evamoBeon MPWTEIVIKWY Hoplwv N
KOVOVLKA SLOTOYHEVWV TIPWTEIVLIKWY OUCCWHATWY

3. Navon avantuéng: to StaAuvpa avantuéng dev meplexel MAEOV APKETA ToooOTNTA
MIPWTELVNCS 1 N EMLPAVELX TOU KPUOTAAAOU KOAUTITETAL OO LETOUCLWHUEVN
nPWTEivn 1 Stddopec mpoopiéelg

A
Critical Nucleii
Monomers
e o © o _ R
& (g \\Q % o \
Specific " 1 c@)
) \ aggregates \c’ Crystals >— o 0 7
< / Prenuclear Critical
* N i N / P Aggregate Nucleus iyl
on-specific | B
@ 3 P . oo P Y,
2 Protein  aggregates CI Associated
M | in solution ains
Reaction coordinate >
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Precipitant concentration
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protein 2ul +
reservoir 2yl coverslip & grease
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MéEBodoC KpEAUEVNE OTAYOVOC

grease & coverslip (or tape)

Muwpodianidbuon
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grease & coverslip {(or tape)

\/
| protein2ul + 1 o
reservoir 2ul >

Mé&Boboc¢ KaBruevnc otayovag

protein 10pul
reservoir 10yl coverslips

S o4
I<E*

grease

MéeBoboc otayovacg sandwich
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HRZ-110 Reagent Formulation

Salt

0,02 M Cakm chicride diydrak
Hone

hione

Hone

0.2 M Soctum chrale ibask dhycrale

0.2 M Magneshum chiorids Fexafryrale
Hone

0.2 M Soctum chrale ibask dhycrale

0.2 M Ammonim acelols

0.2 M Ammenim acelols

Hone

0.2 M Magnesium chioride Fexafryrale
0.2 M Socdum cirale ibask dhydrale

0.2 M Calkckm chiorie ditydrake

0.2 W Ammeonkm sufale

Hone

0.2 M LItium sulfsle monofyrak

0.2 M Magneskim acelale etratydrale
0.2 M Ammonim acelols

0.2 W Ammeonkm sufale

0.2 M Magneshim acelale elrahydrale
0.2 M Socdum acelals Pl

0.2 M Magneshum chiorids Fexafryirale
0.2 M Calkckm chioride ditydrake

Hone

0.2 M Ammeonim acelols

0.2 M Soctum cirale ibask dhycrale

0.2 M Socdum acelale Pyl

Hone

0.2 W Ammeonkm sufiale

0.2 W Ammeonkm sufiale

Hone

Hone

Hone

Hone

one
one
one
one

one
one

0,05 M Polasskim phosphake moncbask:
Hone

Hone

0.2 M Zine acelale diycrale

0.2 M Cakchm acelale ydrake

Hone

Hone

1.0 M Lithum suifsls monshydrake

0.5 M LItium sulfsle monofyrake
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0.1 M Sodium acelale inydrake pH 45
MNione

Maone

0.1 M TRES Mydrechionds [H 8.5

0.1 M HEPES sodim pH7.5

0.1 M TRES Mydrechionds [H 8.5

0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M Sodium dlirale rbask: divgdrale pH 5.6
0.1 M Sodium acelake inydrake pH 456

0.1 M Sodium dlivale rbaskc divgdrale pH 5.6
12 0.1 MHEPES sodm pHT.5

0.1 M TRES Mydrechionds [H 8.5

0.1 M HEPES sodim pH7.5

0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M HEPES sodim pH7.5

0.1 M TRES Mydrechionds [H 8.5

0.1 M Sodium cacodhiale rivydrale pH 6.5
0.1 M TRIS Mydrechionds [H 8.5

0.1 M Sodium acelake ek pH 45

0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M TRIS Mydrechionds [H 8.5

0.1 M HEPES sodim pH7.5

0.1 M Sodium acelale inydrale pH 45

0.1 M Imidzzok pH &S

0.1 M Sodium diiale rbaskc divgdrale pH 5.6
0.1 M HEPES sodim pH7.5

0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M HEPES sodim pH7.5

MNione

MNione

MNione

Maone

0.1 M Sodium acelake ek pH 45

0.1 M HEPES sodim pH7.5
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0.1 M TRIS ydrochioride pH 8.5

0.1 M Sodium acelalke Mydrake pH 46
0.1 M HEPES sodium pH 7.5

0.1 M HEPES sodium pH 7.5
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0.1 M Sodium dirale irbéskc divpdrale pH 5.6

5

0.1 M HEPES sodium pH 7.5

MNione

MNione

Haone

0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M Sodium cacoohiale trivydrale pH 6.5
0.1 M Sodium acelake ok pH 45
0.1 M TRIS Mydrechionds [H 8.5

MNione

MNione
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Precipitnt

0% v {47-)-2-Melhyh 2 d-pentanediol
0.4 M Polazslum sedum larrale lerahydrale
0.4M Ammonuim phosphale monobask:
2.0M Ammonum sl

0% v {4-)-2-Melhyh 2 d-pentanediol

30% wiv Pokelislene ghicol 4,000

1.4M Socm acelake Irhydrake

30% v 2-Propancl

30% wiv Pokjelislene ghicol 4,000

30% wiv Pokelislene ghicol 4,000
1.0M Ammonum phosphale moncbask:

30% v 2-Propanl

30% v Potyelhykene glycol 400
269 v Potyelhylene glycol 400

30% wiv Pokietislene ghicol 8,000
1.5M Linkm sullale monofyrals

30% wiv Pokelislene ghicol 4,000

20% wi Polethilens ghicol 8,000

30% v 2-Propancl

25% wiv Pokelilene ghicol 4,000

0% v {4-)-2-Melhyh 2 d-pentanediol
30% wiv Pokelislene ghicol 4,000
30% v Potyelhykene glycol 400

20% v 2-Propancl

1.0M Socm acelake Irhydrake

309 v {4-)-2-Melhyh 2 d-pentanediol
20% v 2-Propancl

30% wiv Pokelislene ghicol 8,000
0.8 M Polazslum sedum larrale lerahydrale
30% wiv Pokelislene ghicol 8,000

30% wiv Pokelislene ghicol 4,000
2.0M Ammonum sufizk

4.0M Sodum brmats

2.0M Sodm brmaks

0.8 M Socm phosphale monehask monolydrals
0.8 M Polazslum phosphals moncbask:
896wy Poleihylens ghycel 8000
86wy Poleiiylens ghycal 4,000
1.4M Socm clirale Irbask: dibycral
2% wiv PolyeliTyiene glyeol 400

2.0M Ammonum sufk

20% v 2-Propancl

20% wiv Pokelislene ghicol 4,000
10% v 2-Propancl

20% wiv Pokelislene ghicol 4,000
20% wiv Pokelislene ghicol 8,000
30% wiv Pokelislene ghicol 1,500
0.2 M Magneslum formale diycrats
165 wiv Pokelislene ghicol 8,000

185 wiv Pokelislene ghicol 8,000
2.0M Ammonum sufizk

2.0M Ammonum phosphale moncbask:
29wy Poleihylens ghycel 8,000

15% wiv Pokelislene ghicol 8,000
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