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ļƇ  

� ǌŶųĭĽƟƊĵU:7P3� �wƖWŨ³ĽƟkŇagJaUX3^FřŘ� �

wƖWųĭ<ĎƇQ6g4HDP3HWųĭkœ7PǌŶàĚ÷ƽkƃ73ǌŶàĚćĄ

�¢�kÕƳEg4JKD3ǌŶàĚćĄ�¢�<ČehhYE?UĽƟƊĵ<Q=g;

R78RH8QXT74ĽƟƊĵUX3ǌŶàĚćĄ�¢�UÍ93±ŚĒè<ĎƇRT

g;eQ6g4őä3� �wƖWǌŶųĭĽƟƊĵQ±ŚkŇagħŉRDP3ÆòŸ

Ġŉ(MR ŉ)3ƥÒòÛåŸĠŉ(MIR ŉ)3íŊƨǂÐŊƨŕĂÆĤŉ(MAD/SAD ŉ)R7

MJħŉ<d>œ7ehP7g4AW¨Q3MR ŉX3ĨŜWƼ°� �wƖWĽƟRǌ

ŶàĚćĄ�¢�kœ7P±ŚkňöEgŅƛŘŭ¹TėŉQ6g4£ħ3Ƽ°ĽƟ<ô

äDT7éÚUX3dfėƪW;;g MIR ŉc MAD/SAD ŉkœ7PƊĵDT>PXTe

T74 

 

� ¤ƝWǅţWħŉW8L3AAQX3ÆòŸĠŉ(MR ŉ)kƃ8JaWĿōŘT���z

¢�kƝ\g4ÆòŸĠŉX3ǃǀƶûšÐ±¨W� �wƖÆòĥWƈťbf3ǄǀŽ

āàƙƫĥUdgƶųĭõŘàƙƚWŞƓ3ǅǀƼ°� �wƖƿ���ÆòǀWơĜR

ŷƳ3ǆǀÆòWàƙǂ§Ơ3Ǉǀųĭ¨WÆòW��v xWŞƓR78ǇŃƯUÆ@

ehg4AheX3CCP4 software suite(1) <p |�¢�ChP7gz ��¢�C96

hY3ǃĩQƃ8AR<Q=g4bLil3Ƽ°ƂŗƖRWn��ƤŚÛĐ<²7éÚU

XǆǀWŃƯQùīUųĶ<ČehF3dfí>WĬƪ<;;gARkBĘŜƹ=J74

ũŻWĖÿŝŦøQX3AW���z¢�Udf3Phosphoenolpyruvate carboxylase (2, 3), 

Rubisco (4), Prostaglandin D synthase (5), Thioredoxin peroxidase(6), Thermoalkalophilic lipase 

(7), 5-Methylthioribose 1-phosphate isomerase (8)WĽƟƊĵUĕÌDP7g4 

�

ƅŸ  

CCP4 software suite ver.6 <p |�¢�ChP7gz ��¢� 

 

÷ƽėƺ  

ǃǀƶûšÐ±ÂW� �wƖÆòĥWƈťbf 

ǄǀŽāàƙƫĥUdgƶųĭõŘàƙƚWŞƓ 

ǅǀƼ°� �wƖƿ���ÆòǀWơĜRŷƳ 

ǆǀÆòWàƙǂ§Ơ 
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Ĳ���z¢�kñagÊU  

� řŘ� �wƖWn��ƤƣÇ<ĨŜQ6f3ǌŶàĚćĄ�¢��mp�ƿmtz ĉĆǀ

<ČehP7gR78ARkÊğRDPÆòŸĠŉW���z¢�WƔĪkñagARR

Eg4 

 

ÆòŸĠŉWƒŰ  

ǃǀƶûšÐ±ÂWÆòĥWƈťbf 

� ƶûšÐ±RX3ųĭ¨Qƃ8ûšĢµUdfƥVgAR<Q=T7İþWƻæWAR

kĝEƿƒD>X¬WÔźãįkÔŏDPƹ=J7ǀ4ÆòŸĠŉRX3AWƶûšÐ±U

���ÆòkXaƜ`ĢµQ6gWQ3^F3ƶûšÐ±U´Æò<Ý^hP7g;kƈ

ťbgAR;eñag4 

 

.CCP4 Interface W Coordinate Utilities ;e Cell Content Analysis kơĜEg4 

/Matthews – Cell Content Analysis W���UP3MTZ file R Molecular weight of protein k

ÀËEg4ŧƪŹ3ĸòöĥ3ÆƊż<ŽÎQƄşChg4 

0Run Now kw��wEg4 
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� ƞĂ3ƄW Matthews Coeff QşChP7g VM X 1.7Ǎ3.5A
3
/Da ŢĄQ6gJa(9)3AW

éÚX3ƶûšÐ±¨UǊǍǃǈÆòôäEgRź9ehg4AWd8U3ÆòWĥkÓ

úUňöEgĎƇXT>36gŢĄW×żĐkĺƍQ=hY3ŀWŃƯUƠ`4 

 

ǄǀŽāàƙƫĥUdgƶųĭõŘàƙƚWŞƓ 

� ƶûšÐ±UƆĥWÆò<ôäEgAR<j;hY3ŀUŽāàƙƫĥkƌūD3ƶų
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ĭõŘàƙƚ(NCS)WôäkŞƓEg4 

.CCP4 Interface W Molecular Replacement ;e Molrep – auto MR kơĜEg4 

/Molrep – Molecular Replacement W���UP3Self rotation function R MTZ file kÀËE

g4 

0Run Now kw��wEg4 

 

� ÅËChJ Postscript �mp�k Gimp TSQƩ>R3ĻąĿ(polar angle; Phi, Psi)QşC

hJãƿãǃǀ<ƄşChg4 

 

 
� � F ��

 

� ã 1 QX32 àƚWôäkşE Chi =180 W}w{� U 5 NWƾ7�¢wƿã 1 WƗś

Ñǀ<ŪƪưQôäDP:f3Chi=72+W}w{� U 1 NWƾ7�¢wƿã 1 WƵśÑǀ

<ôäDP7gAR;e32 Ʀ³< 5 NƳ^MJ 10 Ʀ³<ôäDP7gAR<ªēChg4

AW Self-rotation function WƌūųĶR3ǃǀQƈťbMJƶûšÐ±ÂWÆòĥRkŅƛ

D3ųĭ¨QWÆòW��v xkªēDP:>4 

 

ǅǀƼ°� �wƖƿ���ÆòǀWơĜRŷƳ 

� ^F3Protein Data Bank(http://www.pdbj.org/index_j.html)UŖƧChP7gbWW¨Q3ř

Ř� �wƖRn��ƤWŚÛĐWƾ7� �wƖƿ���ÆòǀkơĜEg4���Æ

òWơĜXľ5Tħŉ<6g<3ũŻX3Fugue(http://tardis.nibio.go.jp/fugue/prfsearch.html)

c FASTA(http://fasta.ddbj.nig.ac.jp/top-j.html)R7MJt �p ��x��k¶œDP7

g4 

.AheW Web site Unw}|D3n��Ƥ{¢ws |kÀËEg4ŚÛĐWƾ7� 

�wƖW PDB ID <ƄşChg4 
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/Protein Data Bank(http://www.pdbj.org/index_j.html)W PDB ID U 4 ĹW ID kÀËD3Site 

Search kw��wEg4 

0Download Files ;e PDB text kơĜD3�mp�k�o|wU»ôEg4 

 

� ŖƧChP7g PDB �mp�UX3� �wƖWĽƟĒè<ƎChP7g ATOM �z

¢�R� �wƖÜTS<ƎChP7g����z¢�<6g4^J3ATOM �z¢�U

X� �wƖWĽƟìU� �wƖUųÚDP7gņÆòcçƖn��xTSWĒè<

Ý^hP7g4HWJa3� �wƖWĽƟìWƃkÉƮEg4Í9P3Ɔĥ¼WÆò

WĒè<Ý^hP7géÚb6g4ÆòŸĠŉUX3HW8LW£ÆòWĒèkœ7gJ

aƿŋƆĥÆòœ7gARb6g3ĀïRz�WƸÔŏǀ3łfWÆòWąĿbÉƮEg4

·9Y3¥WƗóWƃX3ÉƮE\=ƃQ6gƿEND XłEǀ4 
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ǆǀÆòWàƙǂ§Ơ 

� AAQX3ǅǀQō¾DJ���Æòkàƙǂ§ƠD3ųĭWƶûšÐ±¨U���Æ
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òkXaƜlQ7>Ģµkƃ84ƶûšÐ±¨WÆòĥ<ÈMP7hY3HWÆòW¼ĥ

kĝöEgARb×żQ6g4 

.CCP4 Interface W Molecular Replacement ;e Molrep – auto MR kơĜEg4 

/Molrep –Molecular Replacement W���UP3molecular replacement R MTZ file3TeZ

U3Model in Uō¾DJ���ÆòW pdb file kÀËEg4 

0ƶûšÐ±¨WÆòĥ<ÈMP7hY3Search Parameters W Search for UƶûšÐ±¨

WÆòĥƿÈMP7hYǀkÀËEg4 

1Run Now kw��wEg4  

2Job <űjMJċ3View Files from Job-View Log File kơĜDP3�x�mp�kŞƓE

g4¥Wd8TųĶ<şChgƿ¥3ěŮǀ4 

 

àƙWƊ<3Rf/sigma Wƾ7ƺUƄşChg4 
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� �x�mp�WİċU3Correlation Wƾ7àƙǂ§ƠWŲ_ÚjG<¥Wd8UƄş

Chg4 

Sol_Mon_1_Rf_1_Tf_1    48.01   70.44  141.80  0.381  0.497  0.278  0.594  0.475 

�

� £žUŁD7ƊX3R-factor R Correlation <¬WƊUŅ\PıĔUƾ7bWQ6g4�

��ÆòRWŚÛĐUbdg<350%ØW R-factor UTgAR<í74 

 

Ǉǀųĭ¨WÆòW��v xWŞƓ 

� ǆǀQČehJƊWðĈĐkƐ¸EgJaU3ųĭ¨WÆòW��v xkŞƓEg4 

.Coot kƘÎCGg4 

/File – Open Coordinates…;eǆǀQČehJ pdb file kơĜEg4ąĿ<ƄşChg4 

0Display Manager kơĜD3ÙWu��W Bonds (Colour by Atom)k C-alphas UëĮEg4  

1Draw – Cell & Symmetry…kơĜD3Master Switch: Show Symmetry Atoms?W Yes kơĜ
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Eg4Symmetry by Molecule…kơĜD3Display as CAs kơ[4ŵ7P3Radius k 50 ŢĄ

UƏöD3Apply kw��wEgR3ÆòWÞfU3ûšĢµQƫºO@ehJÆò<Ƅ

şChg4 

 

� ųĭ¨QX3ÆòÛê<Ś«µœDP7T>PXTeT74DJ<MP3¤ƝWĢµQ

ƲĞEgÆòkƄşCGJƱU3ÆòÛê<ĞƋDP7g;S8;kŞƓEg4^J3Æ

òÛê<ƥTgéÚUX3Ɗ<ðĈQT7×żĐ<6g4H8DJéÚUX3ÆƊżcÆ

òWĥkÃƏöD3ǆǀWĢµkb8£Ąƃ8ARk:ƁaEg4 

 

� ¤3ǃǀǍǇǀWÆòŸĠŉ<ƺƕUű©EhY3Refinement-Run Refmac5-rigid body 

refinement kƃ73ŵ7P3restraint refinement kœ7PĽƟWůúÏkƃ84 
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ĀïRz�  ǁ  ÆòŸĠŉQŁD7ƊkČgJaU  

ÆƊż  

� ÆòŸĠŉkƃ8U6Jf3ăƞf;WÆƊżŬâW�¢�kœ7gRſ74·9Y3

2.0,ÆƊżWàĚćĄ�¢�<ČehP7géÚ3ũŻX350-2.0,, 20-3.0,, 10.0-4.0,, 8-6,

Wd8Uľ5TŲ_ÚjGWÆƊżŬâUPÆòŸĠŉkƃ84^J3H8DJéÚU3

6gÆƊżŬâW�¢�QÆòŸĠDJĬW_3ſ7ųĶ<ČehgARb6gWQƑD

Pƹ=J74JKD3ÆòŸĠŉQƊkČJċW Rigid body refinement cĽƟůúÏQX3

ÁPW�¢�ƿ·9Y350-2.0,ǀkœ7gW<ðĈQ6i84 

 

���Æò  

� ũŻX3ã 2 UşEd8T D2 ûš(¨čU 222 ûš)kıEgǆƦ³WĽƟƊĵkÆòŸ

ĠŉQƃMJƱ3ÐƦ³ƿƵƀWÆòǀ32 Ʀ³ƿƗķ3ƵķQşDJǄƞfǀ34 Ʀ³Á³

kHhIh���ÆòRDPœ7P3ÆòŸĠŉkƑDJ4AW¨QŁD7ƊkČJbW

X3ß£3ƗķQşDJ 2 Ʀ³W_Q6f3¬W���ÆòQXƊ<ČehT;MJ4A

Wd8U3íƦ³kĉĕDP7g� �wƖUN7PX3ƆĥW���ÆòW×żĐkƑ

EARk:ƁaEg4 

 

 
� � � � � F 	�

 

� ^J3ŭÐUƊ<ČehT7éÚX3��n�� ���k���ÆòRDPœ7Pb

d74ƿMolrep UP3The Model ;e Apply convert to polyalanine & shift to origin kơĜE

gǀ4̂ J3řŘ� �wƖR���ÆòRWn��Ƥn�p� �kµĕEgARb:Ɓ

aEg4ÁPŽÎÄŒU®GgWQXT>3Že{¢ws |WŚÛĐTSkŞƓDP:

>ARUdMP3Ɗ<ČehT7éÚUb3ŚÛĐW²7ƢÆkÉƮDJ���ÆòRD

Pœ7gR7MJ���n�Udgûď<×żRTg4 

 

���n��o��o x  

� ÆòŸĠŉQX3£žU3ƶûšÐ±UXaƜ`ÆòWĥ<í7]S3ŁD7ƊkČg
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ARXáƴRTf3~��qrnQÁPWÆòkƈN@gAR<Q=T7éÚb6g4H

8DJéÚUX3£Ƣk���n�QXaƜ`ARkĺƍEgRſ74·9Y3ã 3 Wd

8U3~��qrnQǊÆò¨ǉÆò<ƈN;MJ<3ǊÆòřWƊ<S8DPbƈN;

eT;MJy¢|<6MJ4AAQ3ÆòW��v xkŞƓDJRAi3b8£NWÆ

ò<ôäEgRªēChgŧƪ<ôäDJƿã 3 WƗśÑÔŏǀ4AWR=3� �wƖX

2 Ʀ³ĽƟkRMP7JJaU3ƵƀWÆòR 2 Ʀ³kĉĕEgd8U 1 NWÆòk��

�n�QXaƜlQ3ĽƟƊĵQ=J4 

 

 

 
F 
�

 

àĚćĄ�¢�  

� n��ƤWŚÛĐ<ƾ7ƿ·9Y 50%¤ǀUb;;jeF3ıĔTƊ<ČehT7é

ÚX3àĚćĄ�¢�WÄŒ<ŁD>ƃjhP7g;kÃĄŞƓDPƹ=J74àĚćĄ

�¢�ÄŒQX3ĬRDPŧƪŹ<ňöQ=T7éÚ<6g<3H8DJéÚUX3ŎŒ

U£NWŧƪŹUňöEgĎƇXT74ÁPWŧƪŹQHhIhÄŒD3HhIhWàĚ

ćĄ�¢�kœ7PÆòŸĠkƃ8Rſ74 

 

� ^J3àĚćĄ�¢�HWbWWƖk�r�wEgARbƥƇQ6g4�¢�Á³WŴ

ƌ½ƿRmerge c Completeness3RedundancyǀcƾƉŬâWŴƌ½W_TeF3²ƉŬâW

Rmerge b�r�wEgRſ74AheWŴƌ½<đ7éÚUX3ǌŶŏýUdgġ¿<ǌŶ

àĚćĄ�¢�UđĊƷk¦9P7g×żĐ<6g4HWƱ3��¢�ńW Rmerge kŞƓ

EhY3ǌŶŏýUdgųĭWġ¿kļVƕ\gAR<Q=3Rmerge <đ7��¢�X3

Scaling ;eƮ>ARbĺƍEg4AWd8U3Q=gK@ůĄWƾ7àĚćĄ�¢�kœ

7PÆòŸĠŉUœ7g\=Q6g4 
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