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Electron Crystallography Workshop  

at UC Davis, August 7-11, 2006 

 
 
 
Scientific Organization:  
Ben Hankamer (B.Hankamer@imb.uq.edu.au) 
Henning Stahlberg (HStahlberg@ucdavis.edu) 
 
Local Organization: 
Rena Hill (RMHill@ucdavis.edu) 
 
Web Site: 
http://2dx.org/workshop 
 
Emergency Phone Numbers: 
Henning Stahlberg: +1 (530) 574 0835 (mobile) 
Rena Hill: +1 (530) 400 0339 (mobile) 
 
Lodging:  
UCD Conference Housing, Tercero Area 
 
Seminars: 
1022 Life Sciences, University of California, Davis, CA 95616 
 
Practicals: 
WetLab: 15 Briggs Hall, University of California, CA 95616 (Phone: (530) 754 8285) 
TEM: 29 Briggs Hall, University of California, CA 95616 (Phone: (530) 754 8338) 
Computing: Science Lecture Building Computer Room 
 
Sponsors: 
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Program 
 
 

Sunday, August 6, 2006 
Afternoon Arrival 

Arrival Desk: 1022 LSA 
Pickup badge, walk to lodging area  

Rena Hill 
Ben Hankamer 

Henning Stahlberg 
Hui-Ting Chou 

Po-Lin Chiu 
Ludovic Renault 

7:00 pm Dinner Buffet. Putah Creek Lodge (at the bottom of the map below)  
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Monday, August 7, 2006 
8:00 am Breakfast.   

9:00 am Welcome Ben Hankamer 
Rena Hill 

Henning Stahlberg 

9:30 am Detergents and their properties 
- !"#"$%&!'("$()"*!'+!,-!.$/01%&&)2%1)'#!3$'."004!5"/!.'63'#"#10!7!-"1"$8"#109!&)3):0!%#:!3$'1")#0!!
- -"+)#)1)'#!'+!%!:"1"$8"#1!;!<$)"+&/!:"0.$)<"!%63=)3%1=).!#%1>$"!!
- ?%)#!:"1"$8"#1!1/3"04!@'#).9!#'#A)'#).!!
- B'66'#!.&%00"0!'+!#'#A)'#).!:"1"$8"#10!C6%&19!8&>.D!"1.E!!
- B?B9!?)."&&"!0)2"9!=/:$'3='<).!&)3'3='<).!<%&%#."D!
- @63'$1%#1!3$'3"$1)"0!'+!:"1"$8"#10!+'$!6"6<$%#"!3$'1")#!01%<)&)2%1)'#D!
- -"1"$8"#1!"F.=%#8"!!
- @63'$1%#1!3$'3"$1)"0!'+!:"1"$8"#10!+'$!6"6<$%#"!3$'1")#!.$/01%&&)2%1)'#!!
- @#1"$"01)#8!#"*!:"1"$8"#10!.'6)#8!'#1'!1="!6%$G"1!'$!>#:"$!:"("&'36"#1!!
- H3".)%&)2":!3$'3"$1)"04!!1"63"$%1>$"!:"3"#:"#1!3=%0"!0"3%$%1)'#!%#:!=/:$'3='<).)1/!
- H1%1)01).04!I"01!:"1"$8"#10!!
- -"1"$8"#1!0>33&)"$0!;!%#:!3>$)1/!C"8D!%&3=%!J<"1%!01'$/E!!
- H/#1="1).!%63=)3%1=).!3"31):"0!

Ben Hankamer 

10:20 am Coffee Break  

10:30 am Lipids and their properties 
- -"+)#)1)'#!'+!%!&)3):!;!<$)"+&/!:"0.$)<"!<)'3=/0).%&!3$'3"$1)"0!!
- K'*!:'!&)3):0!:)++"$!+$'6!:"1"$8"#10L!
- ?%)#!1/3"0!'+!&)3):0!
- @63'$1%#1!3$'3"$1)"0!'+!&)3):0!+'$!,-!.$/01%&&)2%1)'#D!CH%1>$%1)'#9!&)M>):!.$/01%&4.$/01%&&)#"!3=%0"!
1$%#0)1)'#ED!

- H1%1)01).04!I"01!&)3):0!+'$!.$/01%&&)2%1)'#D!
- B=''0)#8!&)3):0!+'$!.$/01%&&)2%1)'#!

Daniel Levy 

12:00 pm Lunch.   

1:00 pm Detergents: Purifying, solubilizing and crystallizing membrane proteins 
- N%1>$%&&/!'..>$$)#8!,-!%$$%/0!C<O9!PH@@!"1.E!
- ?"6<$%#"!3$'1")#!"F3$"00)'#!0/01"60!;!Q=%1R0!'>1!1="$"9!*=%1!*'$G09!*=%1!%$"!1="!3$'<&"60D!
- S%804!!Q=%1!1%80!%$"!'>1!1="$"9!*=%1!%$"!1=")$!3$'3"$1)"0!%#:!&)6)1%1)'#0L!
- S'*%$:0!01$"%6&)#)#8!.$/01%&!3$':>.1)'#4!B'>3&)#8!3$'1")#!3>$)+).%1)'#!%#:!.$/01%&&)2%1)'#!CT>01!<$)"+&/!
%0!)1!*)&&!<"!.'("$":!&%1"$D!U8D!N)!%++)#)1/!.=$'6%1'8$%3=/!%#:!N)!6'#'&%/"$!&)3):0ED!

- V$8%#)2)#8!6"6<$%#"!3$'1")#0!<"!3%.G":!)#1'!.$/01%&04!S/3"!W9!1/3"!,!X-!.$/01%&09!.><).!3=%0"9!,-!
<)&%/"$!01%.G":!,-!C"D8!!'#"#!3%3"$E!*=).=!=%0!&)#G0!*)1=!1="!"%$&/!01%8"0!'+!.><).!3=%0"!
.$/01%&&)2%1)'#D!

- Y:(%#1%8"0!'+!,-!.$/01%&&)2%1)'#!
- S"63&%1"!%00)01":!6'#'&%/"$!.$/01%&&)2%1)'#!
- N'#A+&>'$)#%1":!%#:!Z&>'$)#%1":!&)3):!6'#'&%/"$0!
- UF%63&"0!'+!1="!0>.."00"0!'+!"%.=!1".=#)M>"!CI)'<"%:09!:)%&/0)09!:)&>1)'#9!6'#'&%/"$ED!
- @#.'63&"1"!+%.1'$)%&!:"0)8#0!'$!X!3%$%6"1"$!0"%$.="0[DD%#:!'1="$!6"1=':0!'+!0.$""#)#8!
.$/01%&&)2%1)'#!.'#:)1)'#0D!

- B$/01%&&)2%1)'#!)#1"$6":)%1"0!

Ben Hankamer 

2:00 pm Practical: 2D crystallization 
- ?'#'&%/"$!S$)%&!C-%#)"&!\"(/9!Y6/!Y#:"$0'#E!
- -)%&/0)0!S$)%&!CS'6!Q%&29!K>)AS)#8!B='>9!P'A\)#!
B=)>9!\>:'().!O"#%>&1E!

- I)'<"%:!S$)%&!CI"#!K%#G%6"$9!O"#%!K)&&E!

Practical: Image Processing 
- @#01%&&%1)'#!'+!?OB9!,:F9!3'00)<&/!@P\S!'#!1="!
3$)(%1"!3'$1%<&"!.'63>1"$0!

- @#1$':>.1)'#!1'!1="!)6%8"!3$'."00)#8!)#!06%&&!
0><A8$'>30!

Ben Hankamer 
Daniel Levy 

Stahlberg Lab 
Tom Walz 

5:30 pm Dinner, Tercero Dining Area.   

6:30 pm Student Posters and Coffee, in 1022 LSA  

7:30 pm 2D crystallization: Examples and Interpretation.  
- B$/01%&!]>)2!CI"#!K%#G%6"$E!

Tom Walz 

8:00 pm Round table discussion: Improved approaches to 2D crystal production Tom Walz 

9:00 pm Open hour.   
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Tuesday, August 8, 2006 
8:00 am Breakfast.   

9:00 am TEM: Instrumentation 
- ^%.>>69!!>#!CZU!JS="$6%&9!Y..D!^'&1%8"E9!H1%8"!C\N,9!K"&)>6E9!\'*A-'0"9!H3'1!H.%##)#89!-"1".1)'#!
CZ)&6JBB-E!

Ken Downing 

9:45 am Sample Preparation 
- ?"1=':0!+'$!"#$).=)#8!.$/01%&0!+$'6!%!6)F1>$"!'+!.$/01%&0!%#:!("0).&"0D!
- K%$("01)#8!.$/01%&04!3$"("#1)#8!:%6%8"!1'!.$/01%&0!:>$)#8!1$%#0+"$!C6'#'&%/"$9!<)&%/"$0ED!
- I"#"+)10!'+!8&>.'0"9!1$"=%&'0"!"1.D!
- I%.G!)#T".1)'#9!B%$<'#!0%#:*).=!%#:!'1="$!1".=#)M>"0!

Nobuhiko Gyobo 

10:30 am Coffee Break  

10:45 am Data collection: Imaging 
- Y&)8#6"#1!CB'="$"#."9!I"%6!1)&19!01%<)&)1/E!
- -%1%!.'&&".1)'#!C-"+'.>09!Y01)86%1)06E!
- -'0"!&)6)1%1)'#!%#:!:'0"!6"%0>$"6"#1!

Dieter Typke 

11:20 pm Data collection: Diffraction 
- P$)#.)3&"9!Y&)8#6"#19!V3"$%1)'#!6':"!CUF3D!1)6"9!"1.DE9!Z)&6JBB-!

Janet Vonck 

12:00 pm Lunch.   

1:00 pm TEM development at JEOL Barbara Armbruster 

1:30 pm CCD camera development at TVIPS Hans Tietz 

2:00 pm Practical: Sample Preparation / 
CryoEM data collection 
- OS!_!B$/'4!N"8D!01%)#!CK>)AS)#8!B='>E!
- B$/'4!I%.G!)#T".1)'#!CN'<>=)G'!!/'<'E!
- B$/'4!H%#:*).=!CN'<>=)G'!!/'<'E!
- B$/'AU?!)6%8)#8!C-)"1"$!S/3G"9!N'<>=)G'!
!/'<'9!`%6"0!U(%#0E!

- "A-)++$%.1)'#!C`%#"1!^'#.G9!K>)AS)#8!B='>E!

Practical: Image Processing 
- @#01%&&%1)'#!'+!?OB9!,:F9!3'00)<&/!@P\S!'#!1="!
3$)(%1"!3'$1%<&"!.'63>1"$0!

- @#1$':>.1)'#!1'!1="!)6%8"!3$'."00)#8!)#!06%&&!
0><A8$'>30!

Janet Vonck 
Nobuhiko Gyobo 

Dieter Typke 
Bryant Gipson 

Ansgar Philippsen 
Andreas Schenk 

5:30 pm Dinner, Tercero Dining Area  

6:30 pm Student Posters and Coffee, in 1022 LSA  

7:30 pm Deceleration CCD  Ken Downing 

8:00 pm Phase Plate Technology Bob Glaeser 

8:30 pm Experiences with a Cs corrected and energy filtered TEM James Evans 

9:00 pm Dynamic Transmission Electron Microscopy (DTEM) Nigel Browning 

9:30 pm Open Hour  
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Wednesday, August 9, 2006 
8:00 am Breakfast.   

9:00 am Fourier Theory 
- O"%&!03%."!J!Z'>$)"$!03%."!
- ZZS9!B'$$"&%1)'#9!B'#('&>1)'#9!Y>1'.'$$"&%1)'#!
- \%11)."!&)#"0!

Bob Glaeser 

9:30 am Symmetry 
- P&%#"!8$'>309!:"+)#)1)'#09!%33"%$%#."0!)#!,-JX-!

Michael Landsberg 

10:00 am MTF 
- -"1"$6)#%1)'#!'+!1="!?SZ!'+!BB-!
- H.%##"$!(0D!Z)&6!

Dieter Typke 

10:30 am Coffee Break  

10:45 am Overview of algorithms for 2D crystal image processing 
- Z'>$)"$A03%."!0'&>1)'#0!C+)&1"$)#89!>#<"#:)#8E!
- O"%&A03%."!0'&>1)'#0!

Henning Stahlberg 

11:15 am Image Processing in 2D: MRC software for real-space images 
- Z'$6%1!
- -'.>6"#1%1)'#!
- Q'$GA+&'*!
- P$'8$%60!

Anchi Cheng 

12:00 pm Lunch.   

1:00 pm Practical: Sample Preparation / 
CryoEM data collection 
- OS!_!B$/'4!N"8D!01%)#!CK>)AS)#8!B='>E!
- B$/'4!I%.G!)#T".1)'#!CN'<>=)G'!!/'<'E!
- B$/'4!H%#:*).=!CN'<>=)G'!!/'<'E!
- B$/'AU?!)6%8)#8!C-)"1"$!S/3G"9!N'<>=)G'!
!/'<'9!`%6"0!U(%#0E!

- "A-)++$%.1)'#!C`%#"1!^'#.G9!K>)AS)#8!B='>E!

Practical: Image Processing 
- @#1$':>.1)'#!1'!1="!)6%8"!3$'."00)#8!)#!06%&&!
0><A8$'>30!

Janet Vonck 
Nobuhiko Gyobo 

Dieter Typke 
Bryant Gipson 

Ansgar Philippsen 
Andreas Schenk 

4:30 pm Beam-induced movement of samples 
- H3'1H.%##)#8!
- I"%6A)#:>.":!:$>6A="%:!6'("6"#1!(0D!.=%$8)#8!

Bob Glaeser 

5:30 pm Dinner, Tercero Dining Area  

6:45 pm Scanning Transmission Electron Microscopy 
- B'63%$)0'#!'+!HSU?!(0D!SU?!
- K'*!)0!HSU?!)63&"6"#1":!
- Y<"$$%1)'#!.'$$".1":!HSU?!
- Q=%1!%$"!1="!%33&).%1)'#0!%#:!)63&).%1)'#0!1'!<)'&'8).%&!0%63&"0!
- K)8=A$"0'&>1)'#!$"0>&10D!

Nigel Browning 

7:30 pm High resolution membrane protein structure Tom Walz 

8:15 pm Tubulin  Ken Downing 

9:00 pm Open hour  
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Thursday, August 10, 2006 
8:00 am Breakfast.   

9:00 am Tilt geometry Henning Stahlberg 

9:30 am 2dx: Image processing of 2D crystal images using 2dx_image Bryant Gipson 

10:15 am Coffee Break  

10:30 am Image Processing: MRC software for e-diffraction evaluation 
- Y&8'$)1=6!
- P$'8$%60!

Janet Vonck 

11:15 am IPLT architecture Ansgar Philippsen 

12:00 pm Lunch.   

1:00 pm IPLT: Image processing of e-diff pattern Ansgar Philippsen 

1:45 pm Practical: Image processing of non-
tilted 2D crystal data 
- ?OB4!P$'."00)#8!'+!,-!.$/01%&!)6%8"0!C`%#"1!
^'#.G9!Y#.=)!B="#8E!

- ,:F4!P$'."00)#8!'+!#'#A1)&1":!%#:!1)&1":!)6%8"0!
CI$/%#1!!)30'#9!K"##)#8!H1%=&<"$8E!

- @P\S4!P$'."00)#8!'+!"A:)++!3%11"$#!CY#08%$!
P=)&)330"#9!Y#:$"%0!H.="#GE!

Practical: Image processing trouble 
shooting session 
- S%$8"1":!3$'<&"6!0"00)'#0!)#!06%&&!8$'>30!*)1=!
$"M>"01":!1"%.="$0!

!

Bryant Gipson 
Ansgar Philippsen 

Andreas Schenk 
Henning Stahlberg 

Janet Vonck 

5:30 pm Dinner, Tercero Dining Area  

6:45 pm Resolution: Definition, Determination Anchi Cheng 

7:30 pm A Maximum Likelihood approach to 2D crystals Xiangyan Zeng 

8:15 pm Advantages of higher (icosahedral) symmetries Holland Cheng 

9:00 pm Open hour  
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Friday, August 11, 2006 
8:00 am Breakfast.   

9:00 am Tilted Transfer Function (TTF): SpotSplitting and Fourier spot deconvolution Henning Stahlberg 

9:40 am A new method for Tilted Transfer Function correction Ansgar Philippsen 

10:15 am Coffee Break  

10:30 am Merging with the MRC software (2D) 
- P=%0"!'$)8)#9!-"+'.>09!I"%6A1)&1!
- VO@!S@\S!
- ?Y5USOYN!

Henning Stahlberg 

11:00 am Merging with the MRC software (3D) 
- S)&1!8"'6"1$/!$"+)#"6"#1!
- VO@!S@\S!
- \%11)."!&)#"0!

Anchi Cheng 

11:30 am 3D reconstruction 
- \%11)."!&)#"!)#1"$3'&%1)'#9!X-!('&>6"!8"#"$%1)'#9!NBH!
- X-!^)0>%&)2%1)'#!*)1=!V!J!-)#'!

Andreas Schenk 

12:00 pm Lunch.   

1:15 pm Calculation of the variance of a 3D map by the bootstrap method Anchi Cheng 

2:00 pm Practical: Image processing of tilted 
2D crystal data 
- ?OB4!P$'."00)#8!'+!,-!.$/01%&!)6%8"0!C`%#"1!
^'#.G9!Y#.=)!B="#8E!

- ,:F4!P$'."00)#8!'+!#'#A1)&1":!%#:!1)&1":!)6%8"0!
CI$/%#1!!)30'#9!K"##)#8!H1%=&<"$8E!

- @P\S4!P$'."00)#8!'+!"A:)++!3%11"$#!CY#08%$!
P=)&)330"#9!Y#:$"%0!H.="#GE!

Practical: Image processing trouble 
shooting session 
- S%$8"1":!3$'<&"6!0"00)'#0!)#!06%&&!8$'>30!*)1=!
$"M>"01":!1"%.="$0!

!

Bryant Gipson 
Ansgar Philippsen 

Andreas Schenk 
Henning Stahlberg 

Janet Vonck 

5:00 pm Data Deposition: PDB, EBI Ben Hankamer 

5:30 pm Closing Remarks Ben Hankamer 
Henning Stahlberg 

6:00 pm Free Time  

7:00 pm Banquet 
 

 

 

 

Saturday, August 12, 2006 
8:00 am Breakfast.   

9:00 am Departure  
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Instructors 
 
 
Nigel Browning 
Lawrence Livermore National Laboratories 
Chemistry and Materials Science 
Livermore, CA 94550 
Browning20@llnl.gov 
 
Anchi Cheng 
Department of Cell Biology 
Scripps Research Institute 
10550 North Torrey Pines Road 
La Jolla, CA 92037 
ACheng@scripps.edu 
 
Holland Cheng 
Molec. & Cell. Biology 
UC Davis,  
Davis, CA 95616 
RHCh@ucdavis.edu 
 
Ken Downing 
Lawrence Berkeley National Laboratory 
Life Sciences Division 
One Cyclotron Road 
Mail Stop 941 (Donner) 
Berkeley, CA 94720 
KHDowning@lbl.gov 
 
James Evans 
Molec. & Cell. Biology 
UC Davis,  
Davis, CA 95616 
JEEvans@ucdavis.edu 
 
Nobuhiko Gyobo 
Japan Biological Information Res. Center (JBIRC) 
National Institute of Advanced Industrial Science 
and Technology (AIST) 
2-41-6, Aomi, Koto-ku 
Tokyo  135-0064 
Japan 
NGyobo@jbirc.aist.go.jp 
 
Bryant Gipson 
Molec. & Cell. Biology 
UC Davis,  
Davis, CA 95616 
BRGipson@ucdavis.edu 
 

Robert M. Glaeser 
Department of Molecular and Cellular Biology 
University of California at Berkeley 
229 Stanley Hall #3206 
Berkeley, CA 94720-3206 
RMGlaeser@lbl.gov 
 
Ben Hankamer 
Institute for Molecular Bioscience 
University of Queensland 
St. Lucia Campus 
Brisbane  QLD 4072 
Australia 
B.Hankamer@imb.uq.edu.au 
 
Daniel Levy 
Institut Curie 
UMR CNRS 168 
11 rue P.M.Curie 
F-75005 Paris 
France 
Daniel.Levy@curie.fr 
 
Ansgar Philippsen 
Biozentrum 
Klingelbergstr. 72 
CH-4065 Basel 
Switzerland 
Ansgar.Philippsen@unibas.ch 
 
Andreas Schenk 
Biozentrum 
Klingelbergstr. 72 
CH-4065 Basel 
Switzerland 
Andreas.Schenk@unibas.ch 
 
Henning Stahlberg 
Molec. & Cell. Biology 
UC Davis,  
Davis, CA 95616 
HStahlberg@ucdavis.edu 
 
Dieter Typke 
Lawrence Berkeley National Laboratory 
Life Sciences Division 
One Cyclotron Road 
Mail Stop 941 (Donner) 
Berkeley, CA 94720 
DTypke@lbl.gov 
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Janet Vonck 
Dept. of Structural Biology 
MPI for Biophysics 
Max-von-Laue Str. 3 
D-60528 Frankfurt am Main 
Germany 
Janet.Vonck@mpibp-frankfurt.mpg.de 
 

Tom Walz 
Department of Cell Biology       
Harvard Medical School                
240 Longwood Avenue 
Boston  MA 02115 
TWalz@hms.harvard.edu 
 
Xiangyan Zeng 
Molec. & Cell. Biology 
UC Davis,  
Davis, CA 95616 
XYZeng@ucdavis.edu 
 
 

 
 
 
 


