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Benedetta Carrozzini, CNR ӛ IC
benedetta.carrozzini@cnr.it

SIR2.0 - Versatile Software for                           

Single -Crystal Structure  Solution

Integrated  Pipelines for Small Compounds  and Macromolecules :      

from Phasing  to Models



In
te

rn
a

ti
o

n
a

l A
IC

 S
c
h

o
o

l 
2

0
2

6
 
ï

2
0

-2
3
 J

u
ly

2
0

2
6

üThe SIR2.0 Program

OUTLINES

üThe Ab-Initio Pipeline in SIR2.0:

DM, PATTERSON, DSR, RELAX, FREE LUNCH 

üThe Molecular Replacement Pipeline in SIR2.0:

REMO, SYNERGY, CAB

üRunning SIR2.0
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INTRODUCING SIR2.0



In
te

rn
a

ti
o

n
a

l A
IC

 S
c
h

o
o

l 
2

0
2

6
 
ï

2
0

-2
3
 J

u
ly

2
0

2
6

SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅMinimal input requirements
Reflection data, unit cell, space group and basic chemical/structural information. 

Minimal input for small -molecule structure solution

%structure tachi

%job test structure: paracetamol (Form II)

%data

cell  11.8237 7.3971 17.1526 90.00 90.00 90.00

  space  p b c a

content (C8 H9 N O2)8

  reflections  paracetamol.hkl

  fosq

%phase

%continue

Space group: P b c a

Cell: a=8.187   b=14.277   c=15.693

Chemical Formula: C
8
H

9
NO

2

Cell Formula Units: 8

Reflection Type: F2, ůF2
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅMinimal input requirements
Reflection data, unit cell, space group and basic chemical/structural information. 

%structure myo

%job test structure: OXY - MYOGLOBIN

%data

sequence myo.fasta

hetatm (C34 H32 Fe N4 O4 S O4)

mtz  myo.mtz

label H K L FP SIGFP

%phase

%continue

Space group: P 1 21 1

Cell: a=63.80   b=30.81  c=34.35   ɓ=105.8

Sequence: 
VLSEGEWQLVLHVWAKVEADVAGHGQDILIRLFKSHPETLEKFDRFKHLK

TEAEMKASEDLKKHGVTVLTALGAILKKKGHHEAELKPLAQSHATKHKIP

IKYLEFISEAIIHVLHSRHP GDFGADAQGAMNKALELFRKDIAAKYKELGY

Ligand: HEM; SO4

Reflection Type: F, ůF

Minimal input for macromolecule structure solution
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅMinimal input requirements
Reflection data, unit cell, space group and basic chemical/structural information. 

%structure myo

%job test structure: OXY - MYOGLOBIN

%data

sequence myo.fasta

hetatm (C34 H32 Fe N4 O4 S O4)

mtz  myo.mtz

label H K L FP SIGFP

%remo

fragment 1mbc.pdb

%continue

Space group: P 1 21 1

Cell: a=63.80   b=30.81  c=34.35   ɓ=105.8

Sequence: 
VLSEGEWQLVLHVWAKVEADVAGHGQDILIRLFKSHPETLEKFDRFKHLK

TEAEMKASEDLKKHGVTVLTALGAILKKKGHHEAELKPLAQSHATKHKIP

IKYLEFISEAIIHVLHSRHP GDFGADAQGAMNKALELFRKDIAAKYKELGY

Ligand: HEM; SO4

Reflection Type: F, ůF

Model: 1mbc.pdb

Minimal input for macromolecule structure solution
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

The graphical interface allows 

users to prepare or load input data, 

launch and monitor the structure-

solution and refinement processes 

in real time, and control each stage 

through dedicated menus and 

toolbars.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

The graphical interface allows 

users to prepare or load input data, 

launch and monitor the structure-

solution and refinement processes 

in real time, and control each stage 

through dedicated menus and 

toolbars.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

The graphical interface allows 

users to prepare or load input data, 

launch and monitor the structure-

solution and refinement processes 

in real time, and control each stage 

through dedicated menus and 

toolbars.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

Dedicated tools are provided to 

complete and refine the structure 

through least-squares refinement 

and Fourier recycling, 

edit the model, automatically generate 

hydrogen atoms, and visualize 3D 

electron-density maps.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

Dedicated tools are provided to 

complete and refine the structure 

through least-squares refinement 

and Fourier recycling, 

edit the model, automatically generate 

hydrogen atoms, and visualize 3D 

electron-density maps.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅUser-friendly graphical  interface
Simple graphical interface guiding the user through input preparation, strategy 

selection and output inspection. 

To optimize the structure solution 

process, users can explore alternative 

solutions, launch new trials, or 

change the solution strategy.

The Info  menu gives access to 

output files, structure summaries, 

and detailed geometrical information 

on atoms, bonds, angles, torsions, 

and contacts.
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SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW

ÅSupport for different  data types
X-ray, neutron or electron diffraction data, with tools adapted to different 

structure sizes and resolutions. 

%Structure natro

%Job Test on Natrolite

%Data

Cell  18.8278 18.667 6.6414 90  90  90

Content  [ Na2 Al2 Si3 O10 (H2O)2]8

Space F d d 2

Reflections natrolite.hkl

Electrons

%continue NaϜAlϜSiϝOϛϚ·2HϜO
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ÅDedicated  pipelines
Tailored workflows covering the full range from small molecules to macromolecules.

SIR2.0 AT A GLANCE: FROM INPUT TO WORKFLOW
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ÅMultiple phasing  strategies
Direct Methods, Patterson-based approaches, Molecular Replacement and 

model-based global optimization (Simulated Annealing). 

SIR2.0 AT A GLANCE: FROM PHASING TO OUTPUT
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ÅPhase and map improvement  tools
DSR, RELAX and Free Lunch procedures to improve map interpretability. 

SIR2.0 AT A GLANCE: FROM PHASING TO OUTPUT

Additional  

Tools

Innovative Algorithms for 

Phases Extension/Refinement

& Map Improvement
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ÅOutput ready for further  analysis  and refinement
Result-inspection files, graphical representations of the structure, and standard-

format files for structural models and phased reflections: SHELX, CIF, and PDB 

for models; SHELX, CIF, and MTZ for reflections.

SIR2.0 AT A GLANCE: FROM PHASING TO OUTPUT
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ÅOutput ready for further  analysis  and refinement
Result-inspection files, graphical representations of the structure, and standard-

format files for structural models and phased reflections: SHELX, CIF, and PDB 

for models; SHELX, CIF, and MTZ for reflections.

SIR2.0 AT A GLANCE: FROM PHASING TO OUTPUT
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DIRECT METHODS IN SIR2.0



In
te

rn
a

ti
o

n
a

l A
IC

 S
c
h

o
o

l 
2

0
2

6
 
ï

2
0

-2
3
 J

u
ly

2
0

2
6

DIRECT METHODS IN SIR2.0
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SDM vs MDM
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DIRECT METHODS IN SIR2.0

Published  model

Space Group:  P 32 2 1,

Cell:  a 11.873 b 11.873 c 43.046, 

         Ŭ 90  ɓ 90 ɔ 120

Formula

C44 H30 N2 O8
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PATTERSON DECONVOLUTION IN SIR2.0
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PATTERSON DECONVOLUTION IN SIR2.0
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PATTERSON DECONVOLUTION IN SIR2.0
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PATTERSON DECONVOLUTION IN SIR2.0

Published  model

Space Group:  P 1

Cell:  a 9.1028 b 9.6826 c 25.3805, 

        Ŭ 83.683 ɓ 82.200 ɔ 89.460

Formula

C28 H26 Fe O4



In
te

rn
a

ti
o

n
a

l A
IC

 S
c
h

o
o

l 
2

0
2

6
 
ï

2
0

-2
3
 J

u
ly

2
0

2
6

PATTERSON DECONVOLUTION IN SIR2.0

123 residues ; 1.55 Å

HA Cu

Cell 50.0 50.0 98.5 

          90 90 120 

SpGr P 65

Published  model

MPE å 30°
CC = 0.92
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THE DIRECT SPACE REFINEMENT IN SIR2.0
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EDM IN SIR2.0
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VLD IN SIR2.0

* Burla et al., Acta Cryst. A66 (2010), 347ï361;Burla et al., J. Appl. Cryst. 45 (2012), 1287ï1294.

*
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THE DIRECT SPACE REFINEMENT IN SIR2.0


