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Case studies from C. difficile proteins
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Example 1: CdPilAl

PilA1-R20291-CD3350 “ & 0 Lvaulmnuvv:wpu.rlsu|uxutvnsvasnvssvxsn

RS

ALSYYSDTNKIPVTPDGQTGLSVLETYMESLPDKADIGGKYKL I KVGNKLVLOQIGTNDOEGVTLT

AQSAKLLSDIGENKIYTSVTADNLGNELTSNTKVONKYLY IVLIDNTVMDST K.

A. Crawshaw, C. Davies

173

R20291 Native

Resolution (A)
Wavelength (A)
Unit cell

a b, c(A)

a=g=y ()
Spacegroup
Rmerge
I/sig |

Mean intensity
CC1/2

51.21 -1.65

102.42, 102.42,
104.21

90

P41212

0.136 (1.887)
10.7 (1.5)

0.998 (0.323)



[ NON ) & CCP4-7.0.066 Project Viewer: r20291pila1

E B s o2 ¢ @ B "

Task menu  Export project Run Runonserver Clonejob Help Bibliography Export MTZ  Show log file

[ NON ) & CCP4-7.0.066 Project Viewer: r20291phyre shed
4 ; i
" o | v A w— L_' —_."‘ 3
Filter: Only sh . B Task monii Db '-75 'lé v ® - _
BRI Task menu  Export project Run  Runonserver Clonejob Help Bibliography  Export MTZ  Show log file Run
\ ob/File
LS Project directory Job 10: Estimate cell content
Filter:  Only show jobs containing text typed here AV
Job/File Evaluation 7
Cell volume = 1097668.0
Nmol %solvent  Matthews prob(Matthews)
. - 1 85.76435  8.634912 0.0022235168
A, 10 Estimate cell content
- 2 71.5287  4.317456 0.016895106
» A, 8import R20291 sequence
» A, 4Import R20291 phyre model nRes=147 S (D128E00, (SA7ER04, DRSO
» A, 2import R20291 best data 4 43.05741  2.158728 0.629694
5 28.82175  1.726982 0.0096969195
. 6 1458611  1.439152 0.0022216069
= &, 2Impor
n 7 0.3504574 1.233559  0.0022216022
TN P1,|
T 1L s s g
» A 1Import merged a1 Sequence P1;R20921-P1;R20921 pilA1 expressed
P Job run details




Search for homologues PDB/ BLAST

®
BLAST » blastp suite
Standard Protein BLAST

blasin | biastp | plasts | thiastn | thiasts |
BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
MHHHHHHGSNINKAKYASVESDYSSVKSAALSY YSDTNKIPY TPDGQTGLSVLETYMESLPDKA | i
DIGGKYKLIKYGNKLY Lo

LQIGTNDEGY TLTEAQSAKLLSDIGENKIY TSYTADNLGNFELTSNTKVONKYLY IVLIDNTVMDSTK

To
Refinements O Curonty showirg 1 5ot 5a Oisshyrirg| & | Pesilts
Or, upload file Cheesn fle - No fie: zhossn o ORGANISM ] : St
P Passidemonas saniginass (15 & 2 Repo $ | | Fokaze Dot Mowest oo Cloest 4 _ Dowmoad A L
Eschanela coll 8]
Enter a descriptive titie for your BLAST search &
{JAllgn o ormore sequences &) Gloatdiolias dficli 14) < GEEK v SR - Sy v 5NES
Nelgsara ponorhoeas (3) e
Choose Search Set Shavenalia casldanels 2}
Cther §)
Database 4+ Protein Data Bank proteinsipda) B w
UNIPROT MOLECULE NAME
Orqanism @ exclude * in 18
Optional Fenbiray 3
Exclude Malteee/mattodextrin-bind ... {5}
Enter organiam common name, binomial, or tax id. Only 20 top taxa wll be shown. g pell Pl il 2 3)
v 5625 ¥ SG2 25525  562F
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST) E‘:‘:"EF”“ 2
afira Query
Job title: Protein Sequence (147 letters) ! ~
TAXONOMY
RID 328PAW0Z014 (Expires on 01-07 04:34 am) l
Bactara only 1500 1
Query ID |d|Query 127475 Database Name pob A
Description None Description PDB protein database . E
Molecule type amino acid Program BULASTP 2.8.1+ ® Citation EXPERIMENTAL METHOD )
Query Length 147 Yersy (50
X7 v sHZT 7 Ap2 ¢ AN
Other reports: & Search Summary (Taxonomy regorts] (Distance tree of resyits] [Multinie allgnment] (MSA viewer] X-RAY RESOLUTION e S DAL "
- phic Summary Isssthan 1.8 A 1)
J6ra 2 15-2.0 A28
(2 Show Conserved Domains 20254
25-304H)
No putative conserved domains have been detected Rafira Queey
Distribution of the top 18 Blast Hits on 17 subject sequences & HELEASE DATE
Mouse over to see the title, click to show alignments befors 2000 2}
Color key for alignment scores 2000 203 # 10GN
W-a0 W40-50 W s0-80 Ws0-200 W>=200
18
I 1 I 1 1 1) 1 1 % S
1 20 40 60 80 100 120 140 Rdfoa ey




PDB/ BLAST

svzs A IPOBID |CHALK | SEQUENCE
AIEDBIDICHAIN

Y5 AERRFRKGE AT TNGPRRRENIT

PDB

DOTIGLOVLETINEQLED

PVTR;
QL. VERPEAEPHAKN-.
YR ON=- NP TTE O IL AL VENETOGREERN-—

SXQYILRNPE
ERQEILKNFLOONIY INSELERPVESY XA KIALK -

Clustalw

BBJVENCE
QUENTE

3> % v @ E . n

rt project nun Hunonserver  Clone job  Help  Bibliography B(porlM'IZ Show log file

lﬁm Project directory Job 3: Align sequences - CLUSTALW The job is Finished
Filter:  Only show |obs containing text typed here Il nput [QEEEIER  Comments
[ Run

: : SEVRTTLLHNAQ: 7
SEQUEKCE L RTTLL AN 2
SEQUEKCE -.w-r‘mam r-v:awvv SGLET- &
SEQUENCE T ATAQLSEAMTLASGLET K
SEQUEKCE Bm"'ln“"uAa' lnvonvnmo‘iss ATILARGOKS -—— A
H | SROURKCR A HGKYOTE T

DRNCR m g AGKYDTKIEN i1
SEQUENCE NLQEETET ELu.:‘uc:..\rvm,..wxuw:v..\lumm.ml@ur wDLI

ECUENCE
FOURNCE

| TFORT ')I"HA\'N S
mpn TRy EDRTO|
=0

A
A
T
T
1

KAYORGT T EAET I
GYQEQLYTEAVETNE.

SEQLESCE
LIN | SEQUENCE
SUENCE

Ih

SEQUEKCE ]
< ANERF

= TERSEANTE q\'kk\vkm

SEQUENCE CTFRTY CXVELKINK:
SEQUENCE
SEQUEKCE
SROURKCR
ATH | SRQURNCH

KTYCRN] Qm

N TEATAGIEX
ATAGTRENTDTNGK
EPTOTKEK

THCPNAWSNID

1

SEQUENCE
SEQUEKCE

= A, 3CLUSTALW
4, Aligned sequences loaded from models_pil
41 Alignment: Aligned sequences loaded from
» A, 2import R20291 (expressed) sequence
» A 1import merged

-ns‘l\'rr'r “HET

1 TAYRLON.
SXQ2 ILEN

SEQUENCE
SEQUENCE
SEQUENCE
H | SEQUENCE

SROURNCR

T BT RGOTY DT P
IKEVLENKECKY S

| m
CHAIN

SEQUENCE 2 JLEAGCINALSENKELAREPLENYLLTCEGLEAVNKDK
| CHAIN | SEQUERCE 2TFRGRPSKI G\TMI}U&.SP\'&EIAK.P E\'XILTDJS'.E.“-'NKDK
| CHATH I T THALSFNKELS TLTCEGLESVHEDE




Clustalw

PDB




Search for homologues

Clustalw

i iamss - 34 ) < t"';;
Rt i A S Y %
ACIUREMENST Te £ ‘?« o
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Model preparation

PDB




Sculptor

Model preparation

&

Task menu  Export project Run  Runon server
h‘ oblist | Project directory
Filter:  Only she s containing text typed here

Job/File
1, Atomic model imported from 1qveA-coot-0.
¥ 1qveA edited
A, 18 SCULPTOR
!'L Atomic model imported from 8bbkA-coot-0.
¥} 6bbkA edited
» &, 16 SCULPTOR
A, 13 SCULPTOR
L, Atomic model imported from 3sojA-coot-0.
#§ 3s0jA edited
A, 12 SCULPTOR
!‘L Atomic model imported from 3s0tA-coot-0.
¥% 3s0tA edited
A, 11 SCULPTOR
¥, Atomic model imported from 3g20A-coot-0.
¥} 3920A edited
A, 10 SCULPTOR
!'L Atomic model imported from 2opeA-coot-0.
*% 2opeA edited
A, 9 SCULPTOR
Y‘L Atomic model imported from 2opdA-coot-0.
¥} 20pd edited
A, 8 SCULPTOR
H., Atomic model imported from 1tg92A-coot-0
% 11g92A edited
A, 6 SCULPTOR
5, Atomic model imported from 1rg0A-coot-0.
¥ 1rgoA edited
A, 4 SCULPTOR
¥, Atomic model imported from 4ixjA-coot-0.
% 4ixj edited

®

Clone job  Help

‘Evaluation
nRes=123

nRes=98
nRes=113

nRes=146
nRes=114
nRes=118
nRes=119
nRes=108
nRes=109

nRes=136

v Input

w CCP4-7.0.066 Project Viewer: r20291pila1
A
Bibliography  Export MTZ  Show log file
Job 4: Truncate search model - SCULPTOR The job is Finished

Comments




Model preparation

© =@ " @&

Bibliography Export‘MTZ Show log file

Job 23: Build an ensemble for PHASER The job is Finished

+- 4, 4 Define crystal contents
H- A, 3 CLUSTALW
+- A, 2 Import R20291 (expressed) sequence

d= (& % % ¥,
Task menu  Export project Run  Runon server Clone job
Job list | Project directory |
silter: [ Only show jobs containing text typed here
JobjFile Evaluation
» A, 23 Build an ensemble for PHASER !
-4, 22 SCULPTOR nRes=97
-4, 21 SCULPTOR nRes=98
-4 20 SCULPTOR nRes=146
-4 19 SCULPTOR nRes=109
-4, 18 SCULPTOR nRes=123
-4, 16 SCULPTOR nRes=98
-4 13 SCULPTOR nRes=113
-4, 12 SCULPTOR nRes=146
-4, 11 SCULPTOR nRes=114
-4 10 SCULPTOR nRes=118
#- 4, 9 SCULPTOR nRes=119
-4, 8 SCULPTOR nRes=108
-4, 6 SCULPTOR nRes=109
#- 4, 4 SCULPTOR nRes=136
A, 3 CLUSTALW
# @ 7 Expert MR - PHASER
-4 6 Build an ensemble for PHASER
#- 4, 5 SCULPTOR nRes=125

+- 4, 1 Import merged

| Input | Results | Comments |

Log stream from phaser.ensembler

» Log stream from phaser.ensembler

Input Data

| (7] Aligned sequenc | 3 Alignment: Aligned sequences loaded from models_pilins-noCDPilAL fast |

(Ef) Atomic model |23 Atomic model imported from 4ixjAsculp-coot-0.pdb by job 23

' %] Atomic model 23 Atomic model imported from 1rgOAsculp-coot-0.pdb by job 23

| (%) Atomic model |23 Atomic model imported from 1tg92Asculp-coot-0.pdb by job 23

[¥f) Atomic model |23 Atomic model imported from 2opdAsculp-coot-0.pdb by job 23

| (¥) Atomic model |23 Atomic model imported from 2opeAsculp-coot-0.pdb by job 23

| (Bf) Atomic model | 23 Atomic model imported from 3g20Asculp-coot-0.pdb by job 23

| [¥§) Atomic model | 23 Atomic model imported from 3s0tAsculp-coot-0.pdb by job 23

| (¥f) Atomic model |23 Atomic model imported from 5v23Asculp-coot-0.pdb by job 23

(¥f]) Atomic model |23 Atomic model imported from 1qveAsculp-coot-0.pdb by job 23

' ¥ ] Atomic model 23 Atomic model imported from SvOmAsculp-coot-0.pdb by job 23

Output Data

[¥f | Atomic model | Merged ensemble

» job run details




37H| PEBID | CHAIN
AIEBBID (CHAIN

MERYYRIX- sxvs:
TERTYORNKLYINK Y FRVTLERVE -~
BCEANTANTAG TEXTTDTNGRYVAY -~

a
1RG0

2HI27R | PUBID |
SCFVCA|EOBIN [ CHATH | BEQUBNCE

‘ AT VK-~
T0YS TRERRERHTETANT INGERRKENT]
GE)

SURKCA | P8I0 |
0921
o

Clustalw

292 K| PUNLY(CHALN | SEQUENCE
302071 EOBID [CHATR | BEQUENCE
2000

ALSYYEDT--NK FVTEDOGTALOVLETYRESLET!

7 - X1 PVTPDGATGLEVLETYREGLIDK:
TTEQGLUAL-VERPEAE PHARN= -
TTEQULRAL-VEKPTVOREERN -~

23657 | PUB10 | SHAIN | SEQUENCE
GBBE_AIEFDBID I CHAIN | SEQREWCE
S50T"A | pun:

TIKEKLERFYSSYHANIK AL}
VSSATEKDTQYDIGFTESTLL

UKV PUBLD | CHALK

SEIUENCE
3B097KIEUBIN | CHATN | BEQUENCE
aaxy”

v 3

PDB

Sculptor

Phaser




Phaser Molecular replacement

\CP4~7.0.066 Project Viewer: pila1-r20291

x!

hy  ExportMTZ  Show log file

Job 28: Basic Molecular Replacement - PHASER The job is Finished
Job 28: Basic Molecular Replacement - PHASER The job is Finished WA Results  Comments
Input Results Comments Simple options ~ Extrasteps  Keywords
Current soln. All solns Comp/data COM file Search free Plots from PHASER output Run ’HASER
Total search request exceeds scattering specified in composition. Composition ir d to Ive the di pancy.
eLLG indicates that placement of a single copy of ensemble "SearchModel" will be very difficult 2 Jpliat/a |
eLLG indicates that best placement of ensemble "SearchModel" will definitely be correct in the context of already correctly placed components fude (F) ML target |
Top solution has TFZ score below the cutoff for a definite solution (8) Asymmetric unit may be incomplete, overfilled, partly incorrect or completely
incomect
Hall symbol of best solution does not match input data spacegroup P 4abw 2nw P 4nw 2abw nic unit:

V¥V Elements and scores of current solution

‘ 21 Define crystal contents

Provided as full specification by sequence

| 15 Edited search model

Copies:

SearchModel 3.1 5.9 6.9 2 29 30 target: read from header of PDB
V Comparison of solutions
Muttiple solutions found
Solutions o~ Has Phaser Solved It?
40 - Bt \ TF Z-score Have | solved it?
Trans__Z-score | | i
30 Refined Trans _Z-score ~ 59.0 %less than 5 'no
Wl Initial_LLG 5-6 unlikely
20 o 588 [ :
Ml Refined LLG |6-7 possibly
Initial_Rfactor L {7
10 : = p — Q——xf"’/’O\ . = : 58.6 7-8 probably
o\_‘;// 0y s (Il Refined_Riactor Q \more than 8" definitely
0 B Clashes - 58.4 [+ S ¥ [
0 1 2 3 4 5 6 9 |6 for 1st model in monociinic space groups

spm jroup Trans. Zscore  Refined Trans. Z-score  Initial LL(

P 43212 6.87 6.87 29.61 29.61 58.76 58.76
P 43212 5.80 5.80 22.39 22.39 58.93 58.93
P43212 5.77 0.00 21.24 21.24 59.03 59.03
P 43212 6.14 6.14 21.09 21.09 58.89 58.89
P41212 511 0.00 20.71 20.71 58.82 58.82
P41212 5.56 0.00 20.53 20.53 59.11 58.11
P41212 4.71 0.00 20.47 20.47 58.58 58.58
P41212 5.23 0.00 20.38 20.38 59.12 59.12
P 43212 5.76 5.76 20.24 20.24 59.04 59.04
P43212 5.02 5.02 19.52 19.52 59.17 59.17

Guide to eLLG values

200 T EEmTEEEEETTEEEEEEEETT
eLLG Top solution

20 <25 -no

9.00 25-36 -unlikely

7.00 36-49 -possibly

o0 49-64 -probably

i >64 -yes

10.00

6.00

3.00

7.00

5.00

correct?
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Arcimboldo | | Molecular replacement

A\ 4

r 1 Model Building [+, Buccaneer

I
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Validation Coot
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Arcimboldo | | Molecular replacement

Job list | j irectory | Job 32: Ab initio phasing and chain tracing - ARCIMBOLDO (LITE, BORGES, SHREDDER) The job is Finished
Filter: | typed here | ["input | Results | c |
L= y )
i JobyFile Evaluation Finished Input data | Advanced data |
4 36 Define crystal contents 20:50 Job title Arcimboldo
[ 4 35 Import R20291 (expressed) sequence 20:49 S = =
# A 33 REFMAC5 R=0.41 RFree=0.43 20:48 Run ARCIMBOLDO Lite on this machine
= A 32 Arcimboldo 18:41 Run in coil coiled mode
¥§ Best pdb solution
Input data
\.\ Reflections 1 Reflections from HKLOUT_0-observed_data_asIMEAN_1

Asymmetric unit contains 3 components of molecular weight 15858.0 Daltons
Model

Use one or more copies of a helix assuming rmsd from target 0.2 A

Search for 3 copies of a helix containing 30 residues

ARCIMBOLDO

Summary Search and expansion

Search and EEpmanty
expansion Cluster Rotation Function Translation Function Packing Rigid Body Refinement [ Initial cC |Best Trace CC/aa
Top ([Mean| Top | Mean Top |Mean| Top | Mean Mean Mean Top |Mean | Top | Mean #Res.
B ckiracking #ROtS.| |16 | LLG |2Zscore |zscore ¥ | LiG | LLG |Zscore | Zscore [*S°! LLG zscore [*5° | LiG | LLG |TFz== |TFZ Cycle CC| raced
2099 Jos1 521 Jise ss0]zoee Jrso ses foes |~ ] | |
instruction B 110 |[20.60 [15.40 [3.40 [2 82 [200 |35.23 [26.62 |6A9 |5.21 |150 [35.23]26.52 649 521 123 [36.00 [29.28 [6.90  [5.80  |[3.76 [ [
file Fragment 2
Cluster Rotation Function Translation Function Packing Rigid Body Refinement | Initial cC | Best Trace CC/aa
Log file i
Top (Mean| Top | Mean Top |Mean| Top | Mean Mean Mean Top |Mean | Top #Res.
#ROLS.| 116 | LLG |2zscore |zscore FT™@"S:| 11G | LLG |Zscore |Zscore : LLG zscore [*5°" | LiG | LLG |TF Cycle| €C | iraced
Citations 75 |5 lorcofs0 Joao Joas 5w Ja |
Fragment 3
Support Cluster Rotation Function Translation Function Packing Rigid Body Refinement Initial CC  [Best Trace CC/aa
Top |Mean | Top Mean Top |Mean | Top Mean Mean Mean Top (Mean | Top Mean #Res.
#ROtS.| |16 | LLG |Zscore |zscore [FT2™ 116 | LLG |Zscore | zscore [F°) LLG 2zscore |¥5°"| LG | LLG |TFZ== |TF Cycle (CC| traced
55 Trs20]nn20 Joas o1 Jeas Jos J110s Joaz Jss2 Js s3]0 | or ]+ Jusofizoo 3o Jeas Joe — 1 1]
Show All | Hide Not Relevant

Backtracking

The current best solution is: ensemblelDxx2FR1_8-1.pdb with FINALCC: 42.32 and n. residues traced 378
file is: /home/psalgado/Dropbox/TFP/MR-PS/r20291MRi2/CCP4_JOBS/job_32/8_EXP_LIBRARY/4/0/ensemblelDxx2FR1_8-1.pdb

FRF: Pos. in Rank: 85 LLG: 49.30 ZSCORE: 2.58 Top LLG in Cluster (0, 2): 52.60 Top ZSCORE in Cluster (0, 2): 3.66
REFINEMENT ROTATION AND MODEL

FTF: Pos. in Rank: 1 LLG: 55.90 ZSCORE: 7.97 Top LLG in Cluster (0, 2): 55.90 Top ZSCORE in Cluster (0, 2): 7.97
PACK: Pos. in Rank: 1 LLG: 55.90 ZSCORE: 7.97 Top LLG in Cluster (0, 2): 55.90 Top ZSCORE in Cluster (0, 2): 7.97

RNP: Pos. in Rank: 1 LLG: 67.60 ZSCORE: 7.97 TFZ==: 9.00 Top LLG in Cluster (0, 2): 67.60 Top ZSCORE in Cluster (0, 2): 7.97
INITIAL CC

After Refinement: Pos. in Rank: 1 INITCC: 5.29 Top INITCC in Cluster (0, 2): 5.29
EXPANSION
Cycle 4:

Final CC: 42.32% N. Residues Traced: 378.00

It seems you have a good solution!
Here you can find the best solution and map for further refinement.



Arcimboldo | | Molecular replacement




-

_| Model Building

Buccaneer

Coot

-+ Refinement |-

Sh= (b & v
Task menu  Export project Run  Run on server
W Project directory
Filter:  Only show jobs containing text typed here

Job/File
A, 16 BURCANFER

Refmac

@

Bibliography

Clonejob  Help

Evaluation
R=0.27 %=100

Right mouse click for options to view jobs and files

%, Atomic moael Importea Trom arcimpolao-De

¥§ Model built by Autobuild protein

! 2mFo-DFc map coefficients

; mFo-DFc map coefficients
Phases

16.1 refmac

16.2 buccaneer_mr

16.3 refmac

16.4 buccaneer_mr

16.5 refmac

16.6 buccaneer_mr

16.7 refmac

16.8 buccaneer_mr

16.9 refmac

16.10 buccaneer_mr

16.11 refmac

15 BUCCANEER

14 Basic MR - PHASER

13 Basic MR - PHASER

11 Define crystal contents

10 Estimate cell content

8 Import R20291 sequence

4 Import R20291 phyre model

2 import R20291 best data

v

P22 2720QYYYVYYVVVVYYY

R=0.41 RFree=0.43
=0.29 RFree=0.31
=0.27 RFree=0.28

R=0.27 RFree=0.29
=0.27 RFree=0.28

R=0.27 RFree=0.28
R=0.27 %=96

nRes=147

BUCC

Results

410 residues were built In 3 fragments. Of these, 410 residues were assigned to the sequence.

The number of chains is estimated to be 3. Of these chains, 93.0% of the residues have been built.
Of the residues that were bulilt, 100.0% were assigned to a chain.

The refinement R-factor is 0.27, and the free-R factoris 0.28. The RMS bond deviation is 0.010 A.
On the basis of the refinement statistics, the model is approaching completion.

Completeness and R-factors VS cycle ﬂ Vo

Completeness by residue 1.0

Completeness by chains  0.93 1.0n O o o 0 0.310
By residue
Number of chains 3 Il By residue
RFree L8
Residues buit 410 & 98 ‘ 0.300
g Rwerk
Residues sequenced 410 § 06 —
Longest fragment 140 o
o
Number of fragments 3 g 0.4 - 0.280
(&)
Ryvork 0.269
0.2 - 0.270
Rrree 0.285
RMSgonds 0.01 0.0 - 0.260
1 2 3 4 5
RMS argles 1.828
Cycle

» Detailed progress by iteration



Case study 2: C. difficile S-layer

Overall High res.
Space group C2
Unit cell
a, b, c(A) 173.25, 29.58, 144.63
a=y, B (°) 90.0,94.2
Resolution (A) 144.24 -2.57 2.57-2.69
1/cl 10.2 2.2
Half-set correlation 0.993 0.838
CC(1/2)
Completeness % 99 98




Mr Bump
Phaser

Molecular
replacement

Results

The CCP4MG session is finished.
1 PDB files were written to the CCP4i2 database during the session.
MrBUMP started with the following PDB files/chains from the template model search

3cvz Al 230.400 57,000 44,000 Phmmer hit

3ovz C1 228,700 57.000 43,000 Phmmer hit

3cvz D1 225,300 57,000 43,000 Phmmer hit

3ovz B1 225.300 57,000 43.000 Phmmer hit
¥ Pictures

I Picture of structure 1

View in CCP4mg H

| Picture of stru

Top solution has TFZ score below the cutoff for a definite solution (8) Asymmetric unit may be incomplete, overfilled, partly incorrect or completely incorrect

¥ Elements and scores of current solution

Current best solution has spacegroupC121

SearchModel 6.5

¥ Comparison of solutions

Unique solution found :-)

Cc1l21 6.93 6.93 60.95

» Analysis of composition and data
» COM file for this run
» Search strategy employed by PHASER

¥ Plots from PHASER output

57.33

57.33

3.00

[ cell Content Analysis

Intensity distribution for Data

Weighted second moments for Data

Intensity distribution after Anisotropy Correction
Weighted second moments after Anisotropy Correction
Rotation Function Compenent #1 (SearchModel)
Translation Function Component #1 (SearchModel)

#1 (SearchModel J
Rotation Function Component #1 (SearchModel)

Refi t After Placing C

Translation Function Component #1 {SearchMedel)

Refi After Placing Comp #1 (SearchModel 3

Befi t After Placinn £

t #1 (SearchModel 1Y

N*Composition vs Probability

0.8

0.4

0.2

0.0
1.0 11

0.6 P
S

12

14 1.5

16

17 1.8 19

11|

<

i

(4]

(]

¥ Refinement

Resolution 86.54-2.60
No. reflections all/ffree 23167 /1149
R-factor/R-free 0.517/0.543
RMS Deviations

Bonds 0.0057
Angles 1.732

Chain mean B

(No. atoms)

AAA 32.7( 3109)

»

Running refmac R-factors

0.540

‘.‘
R-factor

0.530

0.520

0510

[«]

COOOOOGO0C Il msBonds

- 0.025
-: R_Factor

[RFee 0020

- 0.015

-0.010

25 30




Molecular replacement Phaser LMW SCR

HMW SLP

Job title Basic MR - PHASER

N.B. Please be aware that the default options for this task have changed to run
shift field refinement (sheetbend) and refinement (refmac5) after molecular replacement.
You can revert to the old behaviour by turning them off in the "Additional steps” section.

Reflections :_ ¥ J
‘-‘ Reflections 1 Reflections from C2_2.6resolution_batches1-800_1600-2000_1 ~e - =& 3
(o~ , v - f
Use Intensity (1) or amplitude (F) ML target “® :«\JZ; : SO
e -~ ,V
W . 2
Composition b

Composition of asymmetric unit:

\B AU contents 3 Define AU contents

Search model

‘ﬁ Search 7 Model refined by Prosmart/Refmac ¥ Elements and scores of current solution
Similarity of ensemble to target: sequence identity (in range 0.0-1.0) 0.9 Current best solution has spacegroup C12 1

Ensemble name Rot Func Z-score Trans Func Z-score  Refined TFZ-equiv Packing clashes Log likelihood gain  Overall LLG
Already placed coordinates T ? -

\nownStructure
f!‘}f Fixed 7 Model refined by Prosmart/Refmac SearchMode 5.2 E 1 E
Similarity of fixed ensemble to target: sequence identity (in range 0.0-1.0) 0.9

¥ Comparison of solutions

Unigue solution found :-)
Space group Trans. Z-score  Refined Trans. Z-score  Initial LLG Refined LLG Initial Rfactor Refined Rfactor Clashes

c121 14.93 14.93 595.75 595.75

» Analysis of composition and data
» COM file for this run
» Search strategy employed by PHASER

¥ Plots from PHASER output

N*Composition vs Probability = ‘ 7”7




Model Building

Coot

— =y

Refinement

Buccaneer

Refmac

Results

The final model is taken frem cycle 13 as this had the lowest free-R factor.
606 residues were built in 7 fragments. Of these, 554 residues were assigned to the sequence.

The number of chains is estimated to be 2. Of these chains, 86.4% of the residues have been built.
Of the residues that were built, 90.9% were assigned to a chain.

The refinement R-factor is 0.28, and the free-R factor is 0.36. The RMS bond deviation is 0.007 A.
On the basis of the refinement statistics, the model is approaching completion,

Completeness by residue 0.51

\

Completeness and R-factors VS cycle

Completeness by chains

Number of chains 2

Residues built 606

Residues sequenced 554

Longest fragment 0.40

Number of fragments 7 1. 035

Ryork 0.2 e

Reree 57 .
0.0 -0.25

RMS: ” 2 4 6 8 10 12 14 16

RMSA,,QES 525 Cycle

» Detailed progress by iteration

p Alignments for model and cell content sequences

X

n

| Autobuilt structure

View in CCP4mg ‘ View in Coot



Case study 3: C. difficile PG hydrolase

GAMGNQDDFL XFLUNSSYPE AXVEGNDTEN KKNNKNKETS KENKEESKEE
PDIESKNSDT TETNTTSSSD

NTKSKDASKV DNKKESEK

N ™ Overall High res.
Space group P22, 2,
Unit cell
a, b, c(A) 47.62, 51,88, 81.80
a=B=y (°) 90.0
Resolution (A) 43.81-1.56| 1.59-1.56
Rmerge 0.148 1.644
1/cl 7.1 1.2
Half-set correlation 0.996 0.548
CC(1/2)
Completeness % 100 99.9




Model generation

AlphaFold2
RosettaFold

\ 4

Edit B-factors
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Model generation ” AlphaFold2

) AlphaFold2.ipynb

File Edit View Insert Runtime Tools Help Cannot save changes
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Model preparation Edit B-factors

Job 6: Edit B-Factors The job is Finished

Input | Results | Comments

Molecular replacement

Job title  Edit B-Factors

Atomic model

P h a Se r 1!‘1 Atomic model | 5 of Atomic model imported from XYZIN-coordinates.pdb by job 5
Expert MR - PHASER A Options
¥ Elements and scores of current solution [ Select B-factor treatment option
Current best solution has spacegroup P 2 21 21 | AlphaFold model - convert pLDDT scores to B-factors
Ensemble name Rot Func Z-score Trans Func Z-score Refined TFZ-equiv  Packing clashes Log likelihood gain Overall LLG
Ensemt 5.1 42.1 5 131
¥ Comparison of solutions
Unique solution found :-)
Space group Trans. Z-score Refined Trans, Z-score Initial LLG Refined LLG Initial Rfactor Refined Rfactor Clashes
P22121 42,07 179654  1796.55 47.5¢ 47.56 5
» Analysis of composition and data
» COM file for this run
» Search strategy employed by PHASER
¥ Plots from PHASER output
[ N*Composition vs Probability = 7
0.830 i
10.825
10.820
10.815
10.810
10.805
09900 0.9925 0.9950 0.9975 1.0000 1.0025 1.0050 1.0075 1.01_
« )
p» Shift field refinement
¥ Summary of refinement
Statistic Value Refmac R-factors = 7

| Download




Model generation RosettaFold
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Model preparation Edit B-factors

Model 4 Model 5
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Molecular replacement Phaser

ied in composition. Compc

¥ Elements and scores of current solution
Current best solution has spacegroup P 2 21 21
Ensemble name Rot Func Z-score Trans Func Z-score Refined TFZ-equiv  Packing clashes Log likelihood gain  Overall LLG

Ensemble 1 6.9 8.4 8.3 5 5
¥ Comparison of solutions

Unigue solution found :-)

Space group Trans. Z-score  Refined Trans, Z-score  Initial LLG Refined LLG Initial Rfactor Refined Rfactor Clashes

» Analysis of composition and data
» COM file for this run
» Search strategy employed by PHASER

¥ Plots from PHASER output

= N*Composition vs Probability
830

0.825
10.820
0.815

0.810

.805
e 1) 09900 09925 09950 09975 1.0000 1.0025 1.0050 1.0075

» Shift field refinement

¥ Summary of refinement

Statistic Value | Refmac R-factors - 7
Resolutior 43.85-1.5¢ 0.520 —

R-factor

Download

occmars | oiirrANECD




-

_| Model Building

Coot

BUC

ER from phaser RF1

Results

The final model is taken from cycle 5 as this had the lowest free-R factor,
214 residues were built in 2 fragments. Of these, 214 residues were assigned to the sequence.

‘The number of chains is estimated to be 1. Of these chains, 97.7% of the residues have been built.
Of the residues that were built, 100.0% were assigned to a chain.

The refinement R-factor is 0.25, and the free-R factor is 0.29. The RMS bond deviation is 0.009 A.
On the basis of the refinement statistics, the model is approaching completion.

Completeness by residue 1.0

Completeness by chains (.56

Number of chains 1

Residues built 214

Residues sequenced 214

Longest fragment 188

Number of fragments

Riorc

Reree
RMSgands 0,009

RMSpngies 1,788

» Detailed progress by iteration

» Alignments for model and AU content sequences

A (Autobuilt structure

-+ Refinement |-

Buccaneer

Refmac

Completeness and R-factors VS cycle A ‘ 7
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02 0.25

0.0 -020

1 2 3 4 5 6
Cycle
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¥ Refinement

Statistic Value

o

Download

R-factor

Running refmac R-factors = 7,

0290
0.280
0270
0.260
0.250

0.240
0




AlphaFold2

Phaser: TFZ-42.1
R=29%
Rfree = 32%

Buccaneer: 215 aa
R=26%
Rfree =31%

Refmac: R = 25%
Rfree = 30%

Phaser: TFZ— 8.2
R =48%
Rfree = 48%

Buccaneer: 214 aa
R =25%
Rfree = 29%

Refmac: R = 24%
Rfree = 28%

SWISS-MODEL Phyre2

Phaser: TFZ— 3.6 Phaser: TFZ - 3.7
No solution No solution



Search for homologues

PDB/ BLAST
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