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CCP4l DYIHAsRE

CCP4 Program Suite & COOT Z AW CHEMIBIEMRT A D T, CCPA IE XIS REERITICHBERRL G707 S
LAREINETOTS LNy F—ITHD, BADTATILIERT )T EEMRENBZANT 7AIVEERL. O<
Y RSAVTEITI B0 HRRABGFEWVEDAERTHDEWVDIFRDH DD, ANT 71 IVOIERL T 7 1 JVigEG &
CCP4 ¥ Linux ICB8T 22V DHHENE LTS, CCPAUIECCPADTZ T 4w A1—F—A2VRZ—T A ATHY.
CCPAICEENDIFELAEDTOT S LABELRI T ABIETRITTE S,

SEIDRY Tl CCP4Al ZFERT 5,

CCP4 [CRAT B 1RHRIE

http://www.ccp4.ac.uk

CCPAlIZ7OV o b lIHEEESNLET ALY MY (T4ILA) [TIFELTOT7 711V ERMRL, BEBT S0, IE
CHITTOV Y bDTA LY M) EEBET DRENSD S, T TlE kast EWSEFIOTOY T b EERRL. ZD
TAVIIOTA LY MIER—LT AL FJLITD kast EWSERTIOT 4 LY FUICIEET B,

Linux lcA%¥ 1> L. terminal ZEE L. XIEDT—2DHB 71 L7 M ILHBENT S,
B—ZFJVTcepdi EATIL, UV E—VF—%IBT L CCPHUDAA VT4V RUDKRRIND,

% cd kast
% 1s
model_1.pdb model_4.pdb output.sca

(ZZT. model_1.pdb & model_4.pdb |&5 FBILE TOEEREICERT S —F ET /L. output.sca l& HKL2000
DNEALEITRE T —2 Ths.)

DOAA VT4 RoHLEDD <Directories & Project Dir> o Uw o L, AV TV bUs > Fo%EEL,
@7V bUA Y KoM <Add project> #EVZ vy L, Fifcic 7Oy 7 b EERT 5.
®7OY Y bk kast EATT B,

@<Browse.> &V v L. £LT b4V RO%ER<,

®<Go to directory> DSV A > A Z 21— <Full path.> ZFIR L. <OK>%V v U B,
©7aY Y baEEIRYT %, I Tl kast,

@<Apply &Exis> &7 1) v &

@HEERDT 1 > FUDBRTENDIHBEIE. <Dismiss> &7 U v T,

=0OX

| Help |

FICCP4 Program Suite 6.0.2 CCP4Interface 1.4.4.2 running on mp23 Project: pre8 = 0O X Eselect directory

| Change Project ‘ Help

Data Reduction ~—i (|Project Database Job List - currently no johs Directories&ProjectDir

Current directory /raid1/home/ash/kast

Integrate Images | File |

Import Merged Data

Import Unmerged Data

| View Any File

View Files from Job — |X|

Sort/Modify/Combine MTZ H
Scale and Merge Intensities)
Convert Intensities to SFs
Treat Twinned Data

-

E3cCP4interface 1.4.4.2 Directories & Project Directory

_®

Go to directory  Full path..

Goup adirectory |

Sort files by name — |& list file name —_ |

Enfer one-word aiias and 1l direciory paif for your Frofect direclory(s)
Deleting hese profect defimlions Will not defefe e actual direciories.
Project |PROJECT  uses directory: |fraidl/homemashiztal/TRF2/06/pred

[

J

model_1.pdb
model_4.pdb
output.sca
scale. log

Cancel |

ok |

f

Prnjectuses directory: |fraidl/home/hashikast Browse..
@ Edit. list =t iﬂ project

Project for this session of CCP4interface 1 .4.4.@ kast —
Ender ome-Word alias and Il direciory paif for othor direciornes Yot use regeiarty.

Alias: TEMPORARY for directory: [ftmp/hash

Browse..

Edit list = | Add directory alias |

~ BCCP4Interface 1.4.4| — X

INFORMATION:

The interface will create a project database directory
fraidlhomehashkast!CCP4_DATABASE

to store essential files

@ Apply&Exit Apply Quit

B

The proiect database directory

fraid ! homehashkast!CCP4_DATABASE
should contain a file called database def
which is the ‘database’ of your johs.

This file will e created naw

INT CCP4l DIHARE KT o

Dismiss




MET— 2 DX

HKL2000 THAETNHESIRE output.sca ZHEERRITICERT 51cdIcid 7 — 2 Bz T 2UBD H S,

OCCPA DAA VT4 RUELEDTIVE D> A Z 12— <Data Reduction> Z#IR L. <Import Merged Data> & /&
7 1)w 4994 3%& <Import Scaled> 7+ > RUABEL,
(@<Use anomalous data> EDF v 7 &ENT,
(Anomalous data & IFFHFGEIRFDOA S TR ERFEDERD XGZFE > CTHATESEEDBMRTHY . SEIFER
THRXRET —ZIFEBDEIREZSATLEW)
@<In>HD <Browse.> &7 v o LT, ELY 714> FUH5 outputsca Z&EIRL, <OK>EHI U o T E,
<Out> DIFICTIEBEN T output.mz E ASTEN S,
@<Dataset name> | trff2 S AT %, (AREIEAITELLY)

SEEY % S TRF2-DNA &SRO ZE/IBLE P212121 5D T, <Space group> IZ p212121 E AT %,
®<Run><Run Now> %3#iR LRTT %,
@ORITTBEAACV T4 FIICRunning EFRREN. EEICKT T S &, Finished ERRENS,
INTHET—42 outputsca ld. LUBDEERITICERTES F 7— 42 outputmtz IR E e,

= F2ImportScaled - Import Scaled Data from Denzo or d*trek - 0O X
- F3CCP4 Program Suite 6.0.2 CCP4lnterface 1.4.4.2 running on mp3 [ tielp |
Job title [[No title given] Y

Data Reduction — |[Project Database Job List - currently no jobs|| convert scaled data output from Scalepack (DENZO) — |into MTZ format

Integrate Images
Import Merged Data (1)

‘ _I Use anomalous daia
‘ @ Run Truncate to convert intensities to structure factors
‘ I Keep the input intensities in the output MTZ file
Sort/Modify/Combine MTZ F||gs‘ W Ensure unique daia & add FreeR column for IW fraction of data. _| Copy FreeR from another MTZ
\
\
\

Import Unmerged Data

I Extend reflections to higher resolution: I

3
In Kkast — |joutput.sca = Wi
out Kkast — joutput.miz Browse wiew

Use dataset name —_ |as identifier to append to column labels

Scale and Merge Intensities

Convert Intensities to SFs

Treat Twinned Data

MIZ Froject, Crysial, Daiasel Names & Dala Harvesiing L1

Create harvest file in project harvesting directory —_ |
Crystal | belonging to Project kast
Dataset name |trf2

Extra information for MIZ file o

Space group |p212121
Cell dimensions |44.144 928 |1 07.534 |30.000 90.000 90.000

Data collected at wavelength l— Angstroms

Esti number of resi in the asy ic unit l—

Edit or Fransform fnpul Data =
1og Fie Guipat
Conversion 1o SFs Paramefers ol

Run — Save or Restore — Close

= FJcCcPa Program Suite 6.0.2 CCP4Interface 1.4.4.2 running on mp23 Project: kast - 0O X
| Change Project. | Help
Data Reduction —|[1 18:15:50 FINISHED import scaled [No title | Directories&ProjectDir

=

Integrate Images

View Any File

Import Merged Data

View Files from Job  —
Import Unmerged Data

Sort/Modify/Combine MTZ Files

Delete/Archive Files..
Kill Joh

ReRun Job..

Scale and Merge Intensities

Convert Intensities to SFs

\
\
} Search/Sort Database..
\
\
\

Treat Twinned Data

Edit Job Data —

Preferences

K = Mail CCP4 | Bt |
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DFBIEE X GEREERRITICH T DEEREAD 1 DT, T TICENZ N\ VEOHELIESE (& BbnsiEE) N
bE. ThEETIVDF (H—FETIV) £ELT. ZOETIVICEERE EDREETV. BRZ VNV BOEES
RETBIEDNTES, HESVAETNE. BREZVN\VEELMTWEEEZSNZEEEE ST, ThEREGSE
fe T EY) LT, BRA N\ VEDREERFRICEAGRAETWNE>TWEILERET ST ETHB,
DFBEEICEVT, FARTEZY—FETIVOBIRHEE T, BIHEMEEEZZDOEEETIVATFELTESRIFTIE
BERECET. VI /BEINTT P VICBERATLETIVEFRA LY. BT 54 A2 MrEDER
Do, U —FETIEZRELTUERT SR EEH5. ALEVNIVETH>TH. BEZLLTWVWSRHEIE. FA1Y
IZRFeY. FERT BT —FETIVICIRHBREDLE LNEW, HBEAABEICEERAE TEZHBEEZUVH. FEEIC
F#GTIZELHY . BFRICRADDENRMEGREETH S, Flew FATSITOVILEEZD LTIV
BbH 5,

PDFBERZEDTOT T LIETKTARMSNTWBH, SlElidk MOLREP Z{EA Y %, MOLREP I& CCP4 Program Suite |
BENTHY. CCPAI D5 GUIBMENBIBECH B, ATTIEEDNDEWNEHENPT L, £71E MOLREP ZfFE>TH T,
SELVDLGEWVBARIRMMDOTOIS LEHXTOARALVES S,

SEDRBETIE. TRRR2D7SZVETIV (BTDT7 I/ BET7 S VICBRLIES) L 24A#EDNAEZT—FETIV
& LT, TRF2-DNA HEHDIEEE 2 BRIED D FEIRETRET %,

1. &9 TRR2 7S ZVETIVCH LTEERELEETTS. 2. TDE. B0 LETRR 7S ZVE7/IVZEEL. £
N L (ZDBREIC) . DNA Z[EERE WETH TIESH S,

EERZE

[El&s + it

model_1.pdb
(TRF2 75 =>ETIV)

model_1_molrep1.pdb
% EIE

/

model_4.pdb
(2 784 DNA)
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TRR2 7S5 ZVETIVEE> 3 FiEiR

OAAL T4V ROELEDTIVA D A Z 2 —T <Molecular Replacement> %3#&{R9 3,

@<Molrep auto MR> &7 1) v 7 L. Molrep 71> FU%RI<,

®<MTZin> fif <Browse.> &7 w7 L. LT bTAY RUH 5 outputmtz Z3ZIRL. <OK>%ET w7,
@®<Model in> Al <Browse.> &7 v L. LY 74> FIH5 model_1.pdb #FIRL.<OK> %0 1) v U9 5,
®BE&NT <Coords out> | model_1_molrepl.pdb AN ETND, BEAANETNGEWVESIE. F—HR—FH5ANT %,
©®<Experimental Data> OfRHEF v 7 LT, HREEAEXRTY 5.

OHEITERT 3 XIET —2DORREEE AT 5, DFBIEARLITTHENE. BOMREEG T — 2 IEHEEL, SEI
3~10ADEHDT — R EFERT %,

<Use data to maximum resolution> (& 3. minimum resolution (£ 10 & AJ19 %,

®<Run><Run Now> %2R L. Molrep ZR1TY %,

- F3Molrep - Molecular Replacement — 0O X
| Help

b FACCP4 Program Suite 6.0.2 CCP4lnterface 1.4.4.2 running e ot 9.2 oF A

Joh title |[No title given]

1\ Molecular Replacement — | 1 18:15:50 FINISHED import scaled
Cell Content Analysis
Analyse Data for MR
Create Search Model

Do molecular replacement performing rotation and translation function
Get input structure factors from MTZ file

Input fixed model

Multi-copy search

Self RF in polars
Use sequence

Beast - likelihood-based MR
MTZ in kast output.miz @ Browse Mew
Phaser

_z - LD Use Intensities
g Molren - au P F tri2 SIGFP SIGF rf2
Create Input SFs from Model N
Model in kast model_1.pdb @ Browse g
AMoRe Model Database
Coords out kast model_1_molrep1.pdb Browse Miew
AMoRe - -
£ ? Daia |, O ANISD, DIFF BADD, INVER DSCALE,..) @ L

Use data to maximum resolution [3.0

minimum resolution @

Use default scaling
Apply additional Boverall factor (Badd)

The Madef {SIM,COMPL SURFNMB NCSM, DSCALEM...) =
Search Paramelors (NMON, NFNPT,PST.STICKLGCK,.. ) =
fnfreguenily Used Paramelers (MODE SAFTF RAD PACK SCOBE LMIN, NOSG) =

. Run — Save or Restore — | Close

ORTITBEAALY T 1~ RIIT Finished ERRENZDT, £V v 7 THEIRL (E@LCETJ%)\ ERID <View
Files from job> DIV R I > X = 1 —H'5 <View Log File> #3IRT % &£ O HERRE

o
E2cCP4l fileviewer 2_molrep.log = O X ['Suite 6.0.2 CCPainterface 1.4.4.2 running on mp23 _ Project: kast - 0O x
| Help | change Project | Help
S 1 1 1 161.40 -93.70 176.59 0.292 0.049 0.311 5.64|0.622] 0.154 4||_—|2 18:21:39 FINISHED nolrep [No_title Directories&ProjectDir
59 1 2 78.42-164.32 61.15 0.000 0.450 0.406 2.47 | 0.649| 0.095 1  18:15:50 FINISHED import_scaled [No title
57 5 3 157.27 -135.63 153.40 0.295 0.268 0.088 1.61|0.650| 0.084 View Any Fila
5 6 6 4 51.05 164.47 62.52 0.252 0.370 0.318 1.75|0.648| 0.080 @w
5213 5 138.76 150.07 98.90 0.435 0.283 0.436 2.65|0.641| 0.080
531 6 63.00 172.73 58.92 0.216 0.000 0.375 2.09 | 0.652| 0.079 (B8 (7168 (i il
5 1010 7 77.79 -168.67 61.49 0.457 0.084 0.181 3.05 | 0.650| 0.078
5114 8 11255 -172.15 B4.56 0.187 0.169 0.190 1.33|0.629| 0.076 SearchiSort Database..
5_4 7 9 123.26 144.67 95.17 0.133 0.346 0.377 1.87 | 0.652| 0.076 Delete/Archive Files..
5 12 2 10 150.42 -33.73 144.00 0.287 0.107 0.283 1.58 | 0.647| 0.074
5§ 9 11 133.93 -101.99 83.9 0.105 0.216 0.403 1.63 | 0.650| 0.074 Kill Job
5512 12 111.46 -164.19 98.89 0.357 0.457 0.292 1.51 | 0.663| 0.071
ReRun Joh..
Contrast =  5.58
Edit Job Data
After stick correction:
Yovo closer to origin Preferences
I_sym operator P
new posltlm.loac) 0.2IJH -0.049 -0.189 @ Mail CCP4 Exit
S01_
S_ Nwon RF TF | theta  phi ty Rfac | Scor
5 1 1 1 |84.66 -3.70 Sa6 0308 -0 549 -0 389 554|u 622|ul54 - N o —
Sol_ WHED /NS A—
S01_ Munbexr of monowers in fixed wodel 2 : 1 OEn & 4 Z
Sol_ \ + =EEEF
_ O 1EEDRFE#ROERDEEERF R E
INFO: pseudo-translation was not detected, so
Rotation Peak: 1 will not be used more » AN » -~ S = {5 4dm -
Twm off this possibility {use keyword BST = N} if you like /J\*L\Litckb\b\ EDL BBV EWNSIEIEIRE
Sol_ RF TF If,'slg TFentrst PKind PEmax PEwin Rfac Scor Scor_max Cntrst N X
501”913 56 2.931 1.00 1.00 -5.2 0.629 0.139 0.139 0.00 'ﬁﬂ@ﬁ@ttt’\fﬁm INEIFNIE. ENDIERE
S0l 7 7 1450 1.908 1.00 1.00 -5.90 0.629 0.140 0.140 0.00 -
sol__6.15 12.53 2.557 1.00 0.97 -6.66 0.630 0.13¢ 0.140 1.13 | =
5012 6 12.39 2.095 1.00 1.00 -6.36 0.625 0.143 0.143 1.23 _(35%—-[ EEDE
S0l 314 13.02 2.792 1.00 0.98 -5.92 0.629 0.137 0.143 1.23
50l _10_6 12.69 2.37%6 1.00 1.00 -5.32 0.631 0.139 0.143 1.23
501 111 13.58 1.986 1.00 0.95 -4.67 0.632 0.129 0.143 1.27
501 4 5 11.27 1768 1.00 0.98 -4.94 0.628 0.135 0.143 1.29 R %
Find Show Summary Quit |
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1EEDDFEBRMET LIco. DEEEHOLIETRR2 7S ZVETIVEZEEL T DNAZY—FETIVELTHATFE
B%z115,

2. TRR275=ZVETIVEEEL. DNA ZfE> -5 FiBif

®Molrep 71> F 7T, <Input fixed model> [ZF T v 7 & AN,

@<MTZ in> T outputmtz ZiEiRT %, EBUANTNTWBRHEEEFAE)

(®<Model in> T model_4.pdb %:&IR9 %,

@<Fix in> T model_1_molrep1.pdb #3&RT %,

®<Coords out> ICIXBEIT model_4_molrepl.pdb AASTEN D, BEIANTNGEWESIE. F—HR— FKHSANT S,
©. D7 fEREIE 3~10A

®<Run><Run Now> %:#{R L. Molrep ZR1TY %,

T ITBEANT T 4> FUIC Finished ERTRENSZDT. ERID <View Files from job> DT IV HE T X Z 3 —H
5 <View Log File> ZZIRL O T ZFRTT %,

= > N
0.2 CCP4Interface 1.4.4.2 running on mp23  Project: kast - 0O X
= P Molrep - Molecular Replacement =0 X g B L .
| Change Project | Help
| Wb | 5 s nolrep [No_title Directories&ProjectDir
This irferface is Yor version 9.2 of Molrep 18:21:39 FINISHED nolrep [No title
Job titie [[Ha title given] 18:15:50 FINISHED import_scaled [No title View Any File
Do molecular replacement petrforming rotation and translation function @ View Files from Joh
Get input structure factors from  MTZ file Search/Sort Database..
W Input fixed mm@ Delete/Archive Fles..
Mulli-copy search Kill Joh
Use sequence ReRun Job..
MTZ in kast output.mtz @ Browse Miew Edit .Job Data
Use Intensities Preferences
FP F trfiz SIGFP SIGF_triz I oo --o =
Modelin  Kast model_4.pdb @ Browse || View LG =18
Fixed in kast model_1_molrep1.pdb @ Erowse Miew
Coords out kast model_4_molrep1 .pdb @ Browse iew
Expori Datz {1 iom ANISO, DIFEBADD, INVER, DSCALE,...) o
Use structure factors
1 (6 o I e - EICCPAI fileviewer 3_molrep.log -0 X
minimum resolution ‘ | Help
Use default scaling Sol 105 8.857 3.121 1.00 1.00 -10.87 0.622 0.207 0.370 3.47 f
— sol_11_5 11.15 2.646 1.00 1.00 -9.26 0.625 0.217 0.370 3.57
Apply additional Boverall factor (Badd) S0l 12 1 9.755 2.675 1.00 1.00 -4.30 0.632 0.178 0.370 3.41
The Model (SIM,COMPLSURENMA NCSM,DSCALEM...) L0 GRS 09 Gl G, S (D o
Seareh Paramelers (NMON,NFNPT, PST,STICK LOCK,....) === EsT ===
Infrequently Used Parametors {MODE SAPTE RAD,PACK SCORE L MIN,NOSG) S_ BF TF theta  phi chi  tx ty tz  TFent | Rfac | Scor
5 1 1 1 84.45 105.63 74.53 0.183 0.990 0.314 17.43 ) 0.556 |0.370
Run —~i Save or Restore — s 4 1 2 41.33 143.98 169.79 0.704 0.582 0.764 4.93)0.599 |0.270
S 3 1 3 42,64 142.11 177.34 0.704 0.566 0.769 3.37 | 0.608 |0.239
5 2 2 4 138.20 -34.73 177.43 0.187 0.905 0.263 2.52)0.623 |0.219
§ 11 5 5 46.39 137.04 155.20 0.676 0.573 0.731 2.65)0.625 |0.217
s 5 5 6 142.62 -27.78 159.35 0.702 0.636 0.787 2.84 | 0.623 |0.209
— X ° = — 5 _10_5 7 99.07 104.84 72.66 0.684 0.616 0.700 3.12}0.622 |0.207
Eﬁﬁtjﬁﬁwl \7)( 9 5 8 7 8 144.45 -21.93 150.40 0.778 0.463 0.653 1.42)0.634 |0.202
§ 69 9 143.68 -24.35 152.60 0.710 0.637 0.787 1.66| 0.631 |0.200
AN = = 5 9 2 10 88.37 110.70 82.62 0.198 0.007 0.310 2.60 | 0.618 |0.199
@ 2 IEl E@éj %Eﬁ@%%@{ﬂ%ﬁ;? R 'ﬂE 5 7 7 11 22,00 163.70 122,57 0.877 0.353 0.319 2.48)0.634 |0.182
s 12 1 12 24.23 -179.46 134.58 0.308 0.076 0.796 2.67 | 0.632 |0.178

INEWNEEKWLD, EDLS5LEBLEWLDIEIEIKE contrast - 3.41
1’@@%@(‘:1213’\?75%?6:/]\‘5#1’1@\ %nb\IEgg After stick correction (nore inf;mati:m in molrep.doc) :

Move closer to molecule N :
Rotation to molecule N {polar angles} : 37.14 -164.37 173.28

Ab’ \\_E.I_ C N 1stance be en centres H
TE%’_J |\$b\ﬁb\o E 7‘—;\ 1 IE' E &tt/\‘r R 'ﬂELi ﬂrtﬁqmalha;:: dlstantce ar(;;)parallal (R} : 3.0 24.1
INELGZB i?’?@%o ;ﬂnggatugm) 00317 0.010 -0.185
10
Sol.

5_ Nman RF TF theta phi chi tx ty tz TFent ac | Scor
5 1 1 1 p42.86 15.63 173.28 0.317 0.010 -0.186 | 17.43 | 0.556 | 0.370
--- convert "molrep.cr 0 "molrep.pi -

Time: 18h 25m 245 Elapsed: Oh 1Im 7s

MOLREP{ccpd)9.4.09: Normal termination
Times: User: 66.45 System: 0.7s Elapsed: 1:08

</pre> ¥

Find | Show Summary | Quit |

Hlc2—IFIVERE 7—27 1L 7 FJICBEL. rasmol FTIHEONEEZ R THEIDHRELY,

% rasmol model_4_molrepl.pdb
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CZETTC. DFBEEICL DT, TRF2-DNA EEHDREDBEEEFTD I ENTE. LHL. MTVLBEEZS
NZ@EEZT—FETIVICLTWVWSTeo. ELWMEEIGADITWTWK REDLH S, TDTeHIT, HEIEDIEIE & HEERE
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BEEBEELT HDTIEGL. 2VN\VERFERELTER. BB ZITD, Ih%z Rigid body refinement &£LN5,

REFMAC (CCP4l) ZfE> CHEERERILZITD.

OCCPA DALY T4V RUELEDTIVEI A Z 21—

@<Run Refmacs>&ET7 vy

H5 <Refinment> %&EiR

(®Refmac5 71 > KT <Do><rigid body refimment> %:&iR9 3,

@<MTZ in> T output.mtz % 3R

®<MTZ out> (& output_refmacl.mtz BEEIASTEN D, BEIANETNGEWEEIEF—R— K TANT %,

©®<PDB in> |% 2 EIH DR FEBRDEE. model_4_molrepl.pdb %3&EIRT 5,
@<PDB out> | model_4_molrep1_refmacl.pdb ABEEIASIE NS,

®.OBERELIERT 57 —2DNEEEATT B,

SElE 20- 2 ADEETIT S,

@<Run><Run Now> TR{T, T LIz50Y TCRIEXEET 5,

- FJccPa Program Suite 6.0.2 CCP4Interface 1.4.4.2 running on mp23 Project: kast = 0O X |
T = 1
@ - - F3Run Refmacs - 0 =
Run Refmac5 @ | o)
Edit Restrainis in PDE File | [P UUe
Monomer Library Sketcher Do rigid body refinement using no prior phase information input
HMerge monomer libraries Input. Tized TLS parameters
HCS Phased Refinement
Tidy Waters Generate weighted difference maps files in CCP4 format
Create/Edit TLS File MTZin kast output.miz @ Browse Wiew
Analyse aniso U parameters || FP F_irfz Sigma SIGF_trf2
Analyse TLS parameters MTZ out kast output_refmacl.mtz @ Erowse Wiew
Run Sfcheck & Procheck PDB in kast model_4 molrep1.pdh Browse Wigw
PDB out. kast model_4_molrepl _refmaci.pdb @ Browse Miew
Refinement Paramalors -
Do |20 cycles of i ikelil rigid body r
Use hydrogen atoms: use if present in file and output to coordinate file
H R ion range from mini Z0.0 tu 2.0
Use weighting term |0.3 W Use experimental sigmas to =
= EACCP4I fileviewer 4_refmac5.log =0 X
Refine overall B-factor
W Exclude data with freeR label FreeR_flag ‘ | Help
it o e 0.1201 661 0.685 109 0.561 770 0.667 0.890
G EEED (ST 01324 €92 0634 107 0.531 799 0.620 0.833 +
Ed 0.1448 723 0.614 113 0.498 836 0.598 0.791
0.1572 764 0.617 95 0.494 859 0.603 0.776
0.169¢ 794 0.641 119 0.543 913 0.628 0.788
Dala Cuipalt Io MIZ fite 0.1819 813 0.560 109 0.475 922 0.550 0.730
= 0.1943 839 0.565 103 0.415 942 0.548 0.720
R 0.2067 883 0.527 114 0.452 997 0.519 0.693
i Likeftioad Paramelers 0.2191 897 0.424 105 0.342 1002 0.415 0.615
= 0.2314 906 0.491 112 0.417 1018 0.483 0.705
Monitoring sg.zqaﬂ 962 0.476 110 0.395 1072 0.468 0.668
Developers Oplions Resolution limits = 20.000 2.000
Nurber of used reflections = 14763
Percentage observed = 99.2928
@ Run = Save or i | percentage of free reflections = 5.2682
overall R factor = . 424
Free R factor = @
Overall weighted R factor = -1
. . P2 = Free veighted R factor = 0.4445
@ngld body refinement 1&@15%,5@? R 'ﬂE Overall correlation coefficient = 0.6499
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» Cruickshanks DPT for coordinate error= 0.2493
:E)-B%/U/J\_Sb\tg&ﬁb\o DPI based on free R factor = 0.2490
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- = - = dENA M. based su of positional parameters = 0.2664
[ @E%zﬁx_( R & R'free Liﬁ"‘] 4‘2%0 [ hb\ b*%)&a) M. based su of themal parameters E 9.6753
SHE W =] N >
BIE L EEBREILAIRYRL. REETIFTL, Rigid body parameters vill be applied to coordinates
as follovang
Mnew = Rot*¥old - Rot*Tq + Tg +deltaly
Vhere
Jnew and Xold are new and old coordinates of atoms in
this domai
Rot is rotation matrix derived from Euler angles
Tgq is centre of mass of this domain
deltaTg is shift of centre of mass
¥
Find Show Summary Quit |
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File Edit Calculate Draw Display Manager Measures  Validate HID  Reset View  Ahout  Extensions

-
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BG<MTZ out> |CEENT output_refmacl.mtz EASTENSIZEIE. 1 BEOBRRILOBRNLETEINGEVL D, F—
R— KT output_refmac2mtz EZET S, (1% 2ICEZDBLET)

©<PDB in> (& COOT TREIRIFELIEE T 7 1 IVEEIR, TDFEEIE. model_4_molrep1_refmacl-coot-0.pdb
@<PDB out> & model_4_molrep1_refmac2.pdb & BEIAIE NS, BEIANTNGEWESIEF—HR— FHSEFET %,
OREBILITERYT 27— 2 DREREEIE 20~2A LT 5,

©@<Run><Run Now> TR1T

ORT LIz50J%mRT %,

DR FEEREEZD REFMAC TlE R/R-free £ITH 42% 2> feH. S Ellk R/R-free = 30/34% TH Y. #BEDEEICK >
TRECHEEINT WS,

- EYCCP4 Program Suite 6.0.2 CCP4Interface 1.4.4.2 running on mp23  Project: kast =0 X
| Change Project | Help
(2) Refinement i[5 22:10:59 Frvismm vefwacs (10) Rigid body Directories&ProjectDir
4 18:30:28 FINISHED vrefwach Rigid body
Run Refi 51
un Refimac 3 18:25:24 FINISHED wolrep [No title View Any File
Edit Restraints in PDB File 2 18:21:39 FINISHED wolrep [¥o title
.15: 5 5 ew Files from Job
i 0 Sketcher 1 18:15:50 FINISHED iwport scaled [No title
= = Search/Sort Database..
Merge monomer libraries
- chive Files..
= F3Run Refmacs =0 X
I [:llp oh..
Job title [Rigid body refinement =l
Do restrained refinement using no prior phase information input. 7 EYCCP4I fileviewer 5_refmacs.log =0 X
Input fixed TLS parameters | Halp
Cycle with arp_waters to analyse solvent model (uses old version of ARPAWvARP) 0.1324 692 0.687 107 0.599 799 0.675 0.891 *
Run Cx s 1o ically waters lo refined structure 0.1448 723 0.684 113 0.549 836 0.666 0.868
0.1572 764 0.704 95 0.599 859 0.693 0.862
Generate weighted difference maps files in CCP4 format 0.1696 794 0.736 119 ©0.601 913 0.719 0.861
0.1819 813 0.713 109 ©0.571 922 0.696 0.848
MTZ in Kast output.mtz @ — 0.1943 839 0.761 103 0.601 942 0.743 0.875
] — 0.2067 883 0.771 114 ©0.663 997 0.759 0.902
FP F trf2 Sigma SIGF_irf2 0.2191 897 0.706 105 ©0.60L 1002 0.695 0.881
0.2314 906 0.730 112 0.676 1018 0.724 0.853
MTZ out kast U“W“memaﬁz-mu® Brawse 0.2438 962 0.706 110 ©0.61> 1072 0.697 0.835
PDB in kast model_4_molrep1_refmac-coot-0.pdb Browse Resolution limits = 20.000 2.000
Nuiber of unsed reflections = 14763
PDE out kast model_4_molrepl _refmacZ.pdh@ Browse Percentage observed ) = 99.2928
—|[percentage of free reflectioms = 68
Library kast Browse Overall R factor =
—|||Free R factor =
: Overall weighted R factor -
LEDUENELY Free veighted R factor -
Create harvest file in project harvesting directory Overall correlation coefficient =
Free correlation coefficient =
Harvest project name |kast and dataset name |trf2 Cruickshanks DPI for coordinate error=
DPI based on free R factor =
Relfinement Paramelers Overall figure of merit =
i - . M. based su of positianal parameters -
Do 10 cycles of restrained ML based su of thermal paraweters =
Use hydrogen atoms: use if present in file and output to coordinate file Time in seconds: COU - £9.14
W  Resolution range from minimum to 2.0 9 Elapsed = 53.00
Use weighting term (0.3 W Use experimental sigmas 1o weight Xray terms *=*** Things for loggraph, R factor and others vs cycle ****
W Refine isotropic temperature factors
STABLE: Rfactor analysis, stats vs cycle :
W Exclude data with freeR label FreeR_flay with value of |0 $BRAPHS : <Rfactor> vs cycle :N:1,2,3:
= = :FOM vs cycle :N:1,4:
Sefey Geamelic Resiraints :-LL ¥s cycle :N:1,5:
- :-LLfree ¥s cycle :N. 7
Satup Non-Cry HE Y Y {NCS) :Beometry vs cycle:N:1,7,8,9,10,11:
PR —— =3 h 4
Run — Save or Restore  — Close Find | Show Summary Quit |

REFMAC |C K B1EEREEE DR T LTc 5. BU COOT THEEDEEZIT D,
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WBEDEE LIBERELE ~10~

T=R2TA4 LI M)DR—Z
% coot

OCOOT ZEE#NT 5 &\

REFMAC [ K> TR b T NTciEE s
ALV

FIVC COOT Z T 5.

AIEOFRE LICREZETT 20 EEHNESD T, 1
BFREZHMAL,
KD A= 21— <File><Open Coordinates...>, <File><Auto Open MTZ...>

BEIX <No>,

Z T TlE. model_4_molrep1_refmac2.pdb & output_refmac2.mtz

=  [Clsaved state dialog | — O X

There is a coot auto-save state file here

model_4_molrepl_refmaci-coot-0.pdh
output_refinact.mtz FWT PHWT
output_refimact.mtz DELFWT PHODELWT

Do you want to run it?

e 1 Mw |

= Select Coordinates File — < ClSelect Dataset File —
Create Dir J Delete File I Rename File J Create Dir Delete File I Rename File J
fraid1/homeshashikast fraid1/homeshashikast
Directories I S |Files B Directories I S |Files B
& Feetala ol 'W”mw'_u' g kast_1_trf2 truncate.cif
I tas:ﬁgf{g.re;ma: c'; A kast 4_trf2.refiac cif
CCP4_DATABASE/ asdfl = a;:e Mase! CCP4_DATABASE/ kast_5_trfz.refimac cif
DepositFiles/ modeﬁ P e DepositFiles/ output.mtz
coot-hackup/ mogeLl molepL:p coot-hackup/ output refmac1 mtz
model_4.pdb
model_4_molrept.pdb -
model_4_molrepl _refmact-coot-0.pdh
model_4_molrep1_refmact.pdb
Pl mocel 4 molrepd ref adh 7 7 7
CCP4i Project Directary - File-name filter. jrFile Order Recentre? CCP4i Project Directary File-name filter. jrFile Order
- Current Dir - = Unfitter Sort by Date I~ Recentre - Current Dir - = Unfilter Sort by Date
Selection: /raid1/homeshash/kast Selection: /raid1/homerhash/kast

]mndel747mn\rep17refmac2 pelb

OK Cancel

]nutputﬁrefmacz mtz

OK Cancel

WELBFREEZHIAALS

COOT DEE T Space F—%IF & (ZCHDZREICEIHTZDT. LELERICE

BEDEEZTTD, miElE. BEKZ o7&

—BYEELS. 8 7&'1%T_L/ COOT%%’?T?%

BFBELT

5. BEFBREDREERAET B, A1 71> FIDAZ 21— <Display Manager>

= /BB = RIEH S
BEFBEIEERRICE >THEETNTWVSDLE LN,




BEDEEELBERELE ~11~
PR REFMAC THESISEML 1T S, SEIRRBHMEETHELT 5.

OCCPAU DAA VT4 RIUELEDTIVE T AZ 12— <Refinement> #BR L. <RunRefmac> %21 v,
@k L <Do> DTV A A= 21— <restrained refinement> %3&R, (—iEMEEERRL)

®<MTZ in> & output.mtz

@<MTZ out> TNE TORFILDBERLSN LEETETNHEVK S, F—KR— FToutput_refmacd.mtz EEET 5,
(®<PDBin> |& COOT THREITIFREFELIAEE T 7 1 IV EFEIR, CDIHFEIEZ. model_4_molrepl_refmac2-coot-0.pdb
©®<PDB out>Zmodel_4_molrep1_refmac3.pdb & BEIAIE NS, BEIANTNGEWESIEF—HR— FHSEFET %,
@5 E. BRILIFERT 57— 2DDREEIE 20~1.25A T 5,

®<Run><Run Now> TE1T

ORT L5007 5mRY %,

OFIEIDFEFL TlE R/R-free = 30/34% TH > feH. Sk R/R-free =28/31% TH Y. BEDIEIE L PfREeE LIS
TEILRYKRECHETN TV S,

- FAcCP4 Program Suite 6.0.2 CCP4Interface 1.4.4.2 running on mp23 Project: kast - 0O X
| Change Project | Help
(1) Refinement — |5 22:10:59 FINISHED refmach Rigid body Directories&ProjectDir
Runl efmacs 4 18:30:28 FINISHED refimach Rigid body
3 18:25:24 FINISHED nolrep [No title View Any File
Edit Restraints in PDE File 2 18:21:39 FINISHED nolrep [No title @ \iow Filos from Job
. . i i ew Files from Jol
Monomer Libs Sketcher 1 18:15:50 FINISHED inport_scaled [No title
- S Search/Sort Database..
= F3Run Refmacs — O X fchive Files..
| Heln |
Job title |Figid body refinement - ESCCP4I fileviewer 8_refmacs.log - 0O x
Do restrained refinement using no prior phase information input. | Help
Input fixed TLS parameters 0.2734 2629 0.766 280 0.709 2909 0.761 0.952 Y
. . 0.3053 2768 0.795 269 0.695 3037 0.786 0.936
Cycle with arp_waters to analyse solvent model (uses old version of ARP/wARP) 0.3372 2950 0.812 282 0.709 3232 0.803 0.995
r 0.3691 3058 0.839 284 0.763 3342 0.832 0.932
G s
LED o ¥ S o Gl T T T 0.4009 3240 0.817 283 0.707 3523 0.808 0.913
Generate weighted difference maps files in CCPa format 31232 gg;; 3235 gg? 323 gg;g 3%2 33;2
; 0.4966 3605 0.823 272 0.786 3877 0.820 0.853
N ““‘F“"“"Z® Brawse 0.5284 3706 0.768 264 0.656 3970 0.760 0.806
P F triz Sigma SIGF 172 0.5603 3747 0.778 255 0.689 4002 0.772 0.752
= = 0.5922 3636 0.720 237 0.599 3873 0.712 0.689
MTZout  kast output_refmaca.mtz @ — sg.szn 3243  0.740 165 O0.646 3408 0.736 0.685
PDBin  kast model_4_molrepl_refmac2-coot-0.pdh @ Browse “Es"i‘:tzgﬂ“}]ﬂiﬁ: et
PDBout  Kast model 4 moirep]_refmac3 pdh @ Browse gg;gx:ﬁ cbserved lections

Overall R factor
Free R factor
_ Overall weighted R factor
Data Harvesting Free weighted R factor
Create harvest file in project harvesting directory g:z:agri:i;:ixlzge;ﬂfig;;mm
Cruickshanks DPI for coordinate error

Library kast Browse

Harvest project name |kast and dataset name [trfZ DPT based an free R factor
Refinement Paameters Overall figure of merit
M. based su of positional parameters
Do |10 cycles of i ikeli restrained M. based su of thermal parameters
Use hydrogen atoms: use if present in file and _| output to coordinate file Time in seconds: CPU = 187.34
W Resolution range from minimum |20.0 to |1.25 ERasal L2
Use weighting term W Use experimental sigmas to weight Xray terms **#% Things for loggraph. R factor and others vs cycle **+*
W Refine isotropic temperature factors
STABLE: Rfactor analysis, stats vs cycle :
W Exclude data with freeR label FreeR_flag with value of [0 SGRAPHS : <Rfactor> vs cycle :N:1,2,3:
= :FOM vs cycle :N:1,4:
Setup Geomelric Aesiraits :-LL ¥s cycle :N:1,5:
:-LLfree vs cycle :N:1,6: ¥
Sefup chrysmvafm Syrunelry (NCS) Bestraints
- Find | Show Summary Quit |

. Run Save or Restore Close ”

BEbEOEE% COOT &{E> TIEETY %,

COOT ZieEnd 5 &. HUIEIUM%T?L?”:Jki&%%@n@“%b‘c‘:%ﬁb‘hé@?\ BRI <No>,

REFMAC I &> TR L N cigE &L B FEEZFMHAL,

AA VT4 K7D AZ 1— <File><Open Coordinates...>, <File><Auto Open MTZ...>

Z T Tl&. model_4_molrep1_refmac3.pdb & output_refmac3.mtz

BELBETREEZFHAARLS, BFREDESZRET S, A>T 4> FUDAZ 21— <Display Manager>

COOT DEE T Space F—%# 9 &, (FLHDZREAICKEENTHDT. FLAKICBEFREELT I /BT ZREHS
BEDEEZTTD. FIEIE. B O CEFRENMEERBICE 2 THEINTLSHE LNV,

e, DRBEE 20AD S REDREE (TTTIE 1.25A) ICEIFTWADT, DREICESIEFREDEVNVERSC L
HBTES,
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WBEDEELHERELE ~12~

REDBETHRREZITV. WEWIIBEEEDRKERE TH S, DEEZ LIffcd Lick. EFREDRZIAHME
NERZD, LML 20ADEEDEFEECT. A NE 1.25ADMBEDEFHECTHB, DNAD ATR7ZHRRL TS,
BTTIREVEF 121 DHFTESIZERVREETHENER LEINTWS,

- CICoot = Bl S CCoot = B8l

File Edit Calculate Draw Display Manager Measures Walidale HID Reset View About  Extensions File Edit Calculate Draw Display Manager Measures Validaie HID Reset View About  Extensions

h_JLJ
i
}r%‘

v

e
i)

INETRHEKk. COOT T—BYIBEZEEY 2, TDBEET. MROBEFEEN K TAHRTERIETTHZD,
NUZZ /X7 B DNA ITHEE LTcKIIK TH 5. BOEREDIEERIT CTIIKFIKDIBEE TCHRETE S,

COOT IEBEFREN LB TKAFEL YV TES,

@Refine 7 1> K7 <Find Waters ..> &2 1) w4,

OXNRE T HEFHREAFER, DELFWT PHDELWT (GEBDEFHE FoFc) A#ES,
BFBEDLANIV (GBE) BIEET 5, FoFcBDT. 20~3.0ETRWES S,

®<Find Waters> &7 1) w &

OB TKAFET7H1 LTINS,

DD FICLTREKRELGEFEEN DS EBZITNED. SEIFERT S, <Dismiss> &7 v,

- TlCoot =N - TIfind waters dialog | = O > | = CIModel/Fit/Refin| X

File Edit Calculate Draw Display Manager Measures Walidate HID ResetView About  Extension
" = Selact Map: Refine/Regularize Cantral I
~ 1 fraid1/homeshash/kastoutput_refmac3.miz FWT PHWT Select Map... I

3‘\ 2 /raid1/homeshash/kastioutput_refinacd.miz DELFWT PHDELWT

Real Space Refine Z
3 fraid1/homeshashikastioutput_refmact.mtz FWT PHWT Be0 Bpste-Relne zone
~ 4 fraid/homeshash/kastoutput_refimact.miz DELFWT PHDELWT Regularize Zone

+ 5 draid1/homeshash/kastoutput_refmacz.mte FWT PHWT Eaioms

« B fraid1/homeashikastioutput_refmac? mtz DELFWT PHOELWT S ol fd coe

Rotate/Translate Zone

Select Protein {which Masks Map) Auto Fit Rotamer
0 fraid1/homeshashrkastmodel_4_molrepl_refmacd.pdh Rotarmers...
Edit Chi Angles

Torsion General

Find Peaks above: ‘

sigma

Flip Peptide
Waters should be: Sidechain180 Degree Flip
L S % £1 A Ll - Added to Malecule that masks the map Edit Backbone Torsions

> CICaot = Ekee
« & new "Waters" molecule
Walidate HID Reset View About Extensions Mutate & Auto Fit...
3 ( Simple Mutate
Find Wat C |
| 5 in Aot | ance | Find Waters...

Add Terminal Residue...

* TJUnmodelled blobs| X Add Alt Conf,

There are unexplained blobs of Place Alom At Painter

density (0o big to be waters):
Clear Pending Picks

Blok 1 Delete...
Elab 2 Undo

Redn

1 1 Run Refrmac I
; } Dismiss

BEZREFLTC. COOTZRTT %,
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WBEDEE LIBERELE ~13~

BERELDREEIE CIIKDFEIHIABERENETT D,

MREFMAC U« > R UKk E <Do> DTV R 2 A Z 1 —TT <restrained refinement> Z3&iR, (—HRAGEIEREZL)
@<MTZ in> IZ output.mtz

@<MTZ out> TNE TORFRILDBERASA LEETINEVL S, F—KR— FToutput_refmacd.mtz EEET 3,
@<PDB in> | COOT THRERICTFEFELIEETY 7 1 IV EFEIR, ZDHEIE. model_4_molrepT_refmac3-coot-0.pdb
(®<PDB out> & model_4_molrep1_refmacd.pdb & BEIAIE NS, BEIANTNGWESIEF—HR— FHSEET 5,
ORFILITERT 3T — 200 EEENE 20~1.25A LT 3,

OSEORREILTIE. EFEERERFEZEAT S,

®<Run><Run Now> TE1T

ORT L5007 5mRY %,

OFIEDFEFL TlE R/R-free = 28/31% TH > feH. Sk R/R-free = 19/24% TH Y. KD FDEMEBAEERER
FDOEAICK>T. +BEBLENTLS,

- E3Run Refmacs - @ E3CCP4l fileviewer 10_refmacs.log - 0O x
| Help
SehltRlgkibo e ement 0.3053 2768 0.891 269 0.795 3037 0.853 1.003 »*
Do restrained refinement using no prior phase information input ggg;f gggg gggg ggi ggég gggg gggg ggg;
Input. fixed TLS parameters 0.4009 3240 0.906 283 0.829 3523 0.899 0.947
0.4328 3347 0.887 269 0.813 3616 0.882 0.939
Cycle with arp_waters to analyse solvent model (uses old version of ARP/wARP) 0.4647 3475 0.890 267 0.830 3742 0.886 0.926
Run Coot:findwaters to automatically add/remove waters to refined structure ggggg gggz ggig gzi gggg gg;z gggf gggg
Generate weighted difference maps files in CccP4 format ggggg gg;g gg:g gg? g;g} gggg gggg g;gg
0.6241 3243 0.813 165 0.713 3408 0.809 0.697
MTZin kast uutput.mtz @ Browse 55
Resolution limits = 20.000 1.250
P Sigma SIGHRE Munber of used reflectians = 57976
Percentage observed = 97.4857
MTZ out kast ‘uutput refmacdmtz (3) | Erowse | e e - oen
PDBin  kast model 4 molrep]_refmac3-coot-0.pdb @ Browse ';;’z;“ll‘lfla‘cfgﬁt“r i
PDBout  kast fmodel 4 molep1_refimaci.pdb (15) (R | st bt > iEE
~ Overall correlation coefficient = 0.9438
Library kast Browse Free correlation coefficient = 0.9185
= Gruickshanks DPI for coordinate error= 0.0582
Dala Harvesiing DPT based on free R factor = 0.0584
R _ - _ Overall figure of merit = 0.8641
Creale harvest file in project harvesting directory ML based su of positional parameters = 0.0298
Harvest project name kast and dataset name |trf2 P oot em o kel e - e
Time in seconds: CPU = 210.24
Befinoment Paramelers Flapsed = 211,00
Do |10 cycles of il ikeli restrained r
#+4% Things for loggraph, R factor and others vs cycle *+++
Use hydrogen atoms: use if present in file and output to coordinate file
W Resolution range from minimum |20.0 to [1.25 STABLE: Rfactor analysis, stats vs cycle :
Use weighting term |2.0 W Use experimental sigmas to weight Xray terms Sm gﬁﬁt";)lvz CrelEl o2
W Refine anisotropic temperature factors -IL ws cycle :N:1,5:
:-LLfree vs cycle :N:1
W Exclude data with freeR label FreeR_flag with value of [0 :Beometry vs Wﬂle-"-liﬂ'g'l“ 1: h 4
Sety Geometic Besiraints Find Show Summary Quit |
Seligr Non-CrysiaRagrapli Vv (NCS) ool o |
. Run Save or Restore — Close |

BEHEFMET BIcld. BRIEDEBEERF CTH S RIEUMNT, IMMMLFHETAREEDNKRETH Y. AFIE Ramachandran
J0Ov kPEENERTF REEHLSDTNEEELETF T vy LESSIEBEDEERESH T H. SEIDEZ TIFEIZ
Ltc, BEICHERE LTciEiE% COOT THRRL. 2NV EBEDNADREDLSGHEERTHE L TLWBHEEHERL
THTT %,

BENERT LT
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HEEH

BmaEETF (I BF)

P
Triclinic
No Symmetry
azb #c
aZB#Ay#90°

R

Rhombohedral

3-fold axis along one body diagonal
a=b =c

a=p=y#90°

ANV
A7
P C

Monoclinic

2-fold axis along b
azb #c
a=y=90°p#90°

I F
Orthorhombic
Three mutually perpendicular 2-fold axes
azb #c
o= B =y = 90°
P | P
Tetragonal Hexagonal
4-fold axis along ¢ 6-fold axis along ¢
a=h #c a=b #c
a=p=y=90° a=p=90°y=120°
P I
Cubic
3-fold axes along all body diagonals
a=b=c
o= B =y= 90°
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HEEH

FESRDEFEHR
A
y
(y-X’ -X Z)
Y
(X, y,2)
120° _
X
@
/ X
z X, -V, Z -y, X, Z
v.2) (X, -y, 2) -y, % 2)
2-fold axis 3-fold axis 4-fold axis
P242424

1 2-fold screw axis

(xy,2)

W axis

2-fold screw axis
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HEEH

20 BT = /BEDISE
0] 0] /'8
j Ay a
-0 NHs* O NH5*
Glycine Alanine
G, GLY A, ALA
S—
-0 NH,* O  *H,N
Methionine Proline
M, MET P, PRO

-0 NHg* O NH* -0 NH3*

Valine Leucine Isoleucine
V, VAL L, LEU I, lle
/ NH
() o)
-0 NHZ* -0 NHZ*
Phenylalanine Tryptophan
F, PHE W, TRP

HoN
NH, 0
o) OH o) OH o) o)
e o
-0 NHg* -0 NH* -0 NHg* 0 NH5*

Serine Threonine Asparagine Glutamine
S, SER T, THR N, ASN Q,GLN
OH
@) O>_(—SH
-0 NHg* 0 NHg*
Tyrosine Cysteine
Y, TYR C CYS
H,N
NHg* >=N Ho*
NH / NH*
0 0 0 /\\
N
H
-0 NHg* -0 NHg* -0 NHg*
Lysine Arginine Histidine
K, LYS R, ARG H, HIS
e
O~ O
@) )
O
-0 NHg* -0 NHg*
Aspartic acid Glutamic acid
D, ASP E, GLU
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NH, Adenine
A, ADE

Thymine
T, THY

Cytosine
C CYT

Uy
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