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!
FINAL SCHEDULE 

World Molecular Engineering Network Eighteenth 

Annual Meeting on Structural Biology 
29 April – 3 May 2007, San Jose del Cabo, Baja, Mexico 

 

 For the first time, the schedule this year was a little delayed on 

Sunday evening due to the late arrival of the San Diego flight. But 

we accomplished the entire evening’s talks  and finished up a little 

later than the  intended schedule , but nevertheless in fine style! 
 

Sunday Evening, 29 April 
   
17:00 

– 

17:15 

Andrej Sali and Ian 

Wilson 
Introduction and Welcome 

    

17:15 

– 

20:00 
Self-Introductions by Non-Presenting Sponsors  

 Kirk Clark Novartis  

 Mary 

McGrath 

Gilead  

 Daniel 

Santi 

Kosan/UCSF  

 David 

Stevens 

Wilson 

Sonsini 

Goodrich & 

Rosati 

 

    

 Short Presentations (5 min.) by TSRI and UCSF 

Graduate Students, Postdoctoral Fellows et al. 
    

 Joshua 

Chappie 

TSRI Understanding dynamin’s basal GTPase 

activity 

 Graham 

Johnson 

TSRI Automated visualization of subcellular 

environments 

 Donald 

Kerkow 

TSRI Understanding the molecular interactions 

controlling post-transcriptional regulation of 

the C. elegans transformer 2 gene 

 Chris 

Kimberlin 

TSRI Structural studies of the prion replicative 

interface 

 Gabriel 

Lander 

TSRI Effects of pressure on packaged DNA 

structure in phage lambda 
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 Dena 

Marrinucci 

TSRI Investigating drug targets on circulating tumor 

cells 

 Anke 

Mulder 

TSRI Functional studies of medically important 

serine hydrolases 

 Sherry 

Niessen 

TSRI Defining the role of KIAA1363 in cancer 

biology 

 Theresa 

Tiefenbrun

n 

TSRI Structural studies and antiangiogenic activity 

of synthetic thrombospondin-1 type 1 repeat 

analogs 

 Sarah 

Voytek 

TSRI Emergence of a continuously evolving 

ribozyme 

 Andrew 

Ward 

TSRI Structural dynamics of the ABC transporter 

MsbA 

 Craig 

Yoshioka 

TSRI Computer vision and 3D electron microscopy 

    

  Break  

    

 Mark 

Burlingame  

UCSF A facile one-pot synthesis of disulfide 

monophores  

 Elisabeth 

Humphris  

UCSF 

multi-specificity of protein interfaces  

 

Maki Inada  

UCB Ultraconserved nonsense for regulation of 

gene expression in the SR protein family  

 Yannet 

Interian  

UCB Towards a phylogenomic approach to 

pathway reconstruction.  

 Kathy 

Ivanetich UCSF 

Overview of Northern California water quality 

research projects 

 Sami 

Mahrus 

UCSF Global profiling of proteolysis in apoptosis  

 Eswar 

Narayanan  

UCSF Large-scale protein structure modeling and 

applications  

    

20:30 

– 

21:00 

Recepti

on 

 In the Main Garden  
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FINAL SCHEDULE 

World Molecular Engineering Network Eighteenth 

Annual Meeting on Structural Biology 
29 April – 3 May 2007, San Jose del Cabo, Baja, Mexico 

 
Monday Morning, 

30 April 

Advances in Proteomics     (Chair:  

Todd Yeates, UCLA) 
    

09:00 Kimmen 

Sjolander UCB 

Construction of the PhyloFacts phylogenomic 

encyclopedias  

09:20 Steven 

Brenner 

UCB Ultraconserved nonsense: Pervasive 

unproductive splicing of SR proteins 

associated with ultraconserved DNA elements  

09:40 Gary 

Siuzdak 

TSRI Metabolomics for elucidating gene function 

10:00 Break   

10:30 Ian Wilson TSRI Structural genomics and new opportunities 

10:50 Marc 

Elsliger 

TSRI Structural genomics and its application to 

structural biology 

11:10 Ray 

Stevens 

TSRI Structural proteomics of protein therapeutics 

11:30 Bridget 

Carragher 

TSRI An automated pipeline for macromolecular 

microscopy 

Monday 

Afternoon 

 Immunology and Virology     

(Chair:  Ray Stevens, TSRI) 
17:00 Jim 

Paulson 

TSRI Self-assembly of macromolecular complexes 

on B cells 

17:20 Erica 

Olmann-

Saphire 

TSRI Antibodies against the Ebola virus:  Structural 

analysis 

17:40 Mark 

Yeager 

TSRI Structure of full-length HIV-1 CA:  A model 

for the mature capsid lattice 

    

18:00 Break   

   SPONSORS I – Advances in 

Technology for Structural Biology      
    

 18:30 Sue Byram Bruker-

AXS 

Bruker instruments for structural biology 

18:50 Joe Ferrara Rigaku Homelab vs Synchrotrons:  The truth might 

surprise you 
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FINAL SCHEDULE 

World Molecular Engineering Network Eighteenth 

Annual Meeting on Structural Biology 
29 April – 3 May 2007, San Jose del Cabo, Baja, Mexico 

 

Tuesday 

Morning, 1 May 

 SPONSORS II –    (Chair:  Dan 

Santi, Kosan/UCSF) 
09:00 Jay Pandit Pfizer Structure-based design of PDE-10 inhibitors  

09:20 Niek 

Dekker 

Astra 

Zeneca 

Purified membrane proteins in drug discovery 

09:40 Michal 

Vieth 

Eli Lilly It is all about fragments - from characterizing 

target space to design  

10:00 Duncan 

McRee 

Active 

Site 

Fishing for fragments with the ACTOR robot 

10:20 Break   

10:40 Brian 

Atwood 

Versant 
Ventures 

Hedge Funds, Gigafunds, and the Dreaded 

Binary: Biotech VC in the 21st Century  

    

11:00 Panel 

Discussion 

Alta 

Partners 
Panel Leaders: Jean Deleage, David 

Mack 
 Title: Building a Business in Biotech:  What it Takes to Launch, 

Fund, and Grow a Successful Company 

 
Tuesday 

Afternoon 

 Nucleic Acids and Proteins     (Chair:  

Tanja Kortemme, UCSF) 

 
16:30 Joel Gottesfeld TSRI Chromatin therapeutics for neurological 

diseases 

16:50 David Millar TSRI Ribonucleoprotein assembly at the single-

molecule level 

17:10 Robert 

Fletterick 

UCSF Repression by  DAX-1   

17:30 Break   

   Enzymes     
17:50 Jack Kirsch UCB Evolutionary strategies to change protein 

specificity  

18:10 Rashid Syed Amgen Crystal structure of hypoxia-inducible 

factor prolyl hydroxylase 2 (HIF-PH2) 

18:30 Adam Renslo UCSF New small molecule inhibitors of cysteine 

proteases in trypanosomes 
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FINAL SCHEDULE 

World Molecular Engineering Network Eighteenth 

Annual Meeting on Structural Biology 
29 April – 3 May 2007, San Jose del Cabo, Baja, Mexico 

 

Wednesday 

Morning, 2 May 

Assemblies, Computation, and Chemistry    

(Chair:  Kimmen Sjolander, UCB) 

  
08:30 Todd Yeates UCLA Piecing together the structure of the 

carboxysome shell 

08:50 Andrej Sali UCSF The molecular architecture of the nuclear 

pore complex  

09:10 Daniel Minor UCSF Structural biology of ion channel 

regulation  

09:30 Ron Milligan TSRI Depolymerizing kinesins 

    

09:50 Break   

    

10:10 Tanja 

Kortemme UCSF 

Design of selective and multi-specific 

interfaces  

10:30 

Ron 

Zuckermann 

UCB Bio-inspired polymers as nanoscale 

building materials  

10:50 Phil Dawson TSRI Control and assembly of macromolecules 

using rapid and dynamic chemical 

reactions 

    

11:10 Close   

 
 
 



 

 

Thank you to our sponsors! 
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)#$;*/$1$)39L937>! -$.)39L937! .+2! )*;4.39091937! D93#! +$83-.1!
.K8$*8/! 08,,$-/@!%$! #.L$! 2$;*+/3-.3$2! 3#.3! 3#$! .-*;.39)!
.;9+$>! .+919+$! 9/! .! 4*3$+3! +8)1$*4#919)! ).3.17/3! ,*-! 9;9+$!
19:.39*+/! 3#.3! ,*-;! /3.01$! *?9;$/! .+2! #72-.`*+$/! ,-*;!
.12$#72$!.+2!.;9+$M1.0$1$2!4-$)8-/*-/@!%$!#.L$!8/$2!3#9/!
).3.17/3!3*!*439;9`$!9;9+$!-$.)39*+/!3#.3!.)#9$L$!19:.39*+!D93#!
-.3$/!*L$-!5RRR!&M5!/M5>!/$L$-.1!*-2$-/!*,!;.:+9382$!,./3$-!
3#.+! )8--$+317! 8/$2! 19:.39*+! .44-*.)#$/@! F8)#! ,./3!
)*+d8:.39*+! -.3$/! .-$! $//$+39.1! 9,! )#$;9).1! .44-*.)#$/! .-$!

mailto:dawson@scripps.edu
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$L$-! 3*!)*;4$3$!D93#! 3#$!-.492! 1.0$19+:!4*//901$!8/9+:!+*+M
)*L.1$+3!9+3$-.)39*+/!/8)#!./!09*39+!*-!.+390*29$/@!!
!
ImpressionsV! "#9/! D./! .+! $?3-$;$17! /39;81.39+:! ;$$39+:!
D93#! 3#$! 8/8.1! /3-*+:! 4-$/$+3.39*+/! 07! .11! 4.-39)94.+3/@!
G+2$$2>! 3#$! /382$+3/! .+2! 4*/32*)/! /$3! .! #9:#! /3.+2.-2! ,*-!
3#$! ;$$39+:! *+! 3#$! ,9-/3! +9:#3>! ,.)9193.39+:! 9+3$-.)39*+/!
3#-*8:#*83!3#$!;$$39+:@!!
!
!
Investigator: (9$B!J$BB$-!
Dept./Institution: O$.2!N-*3$9+!'+:9+$$-9+:!F$)39*+>!f1*0.1!
F3-8)38-.1!=#$;9/3-7!J$4.-3;$+3>!T/3-.m$+$).!
Mailing Address:!fF=>!F=]]Q>!T/3-.m$+$).!AnJ!&o1+2.1>!
FD$2$+!
Email Address:!+9$B@2$BB$-W./3-.`$+$).@)*;!
PhoneV!p]QMZ5M^^Q[65Z! FAXV!p]QMZ5M^^QZ^\[!
!
OverviewV!&7!/$)39*+!9/!-$/4*+/901$!,*-!3#$!4-*28)39*+!*,!
H1.0$1$2I!)-7/3.119`.39*+M:-.2$!#8;.+!4-*3$9+/!,*-!(&A!.+2!
)-7/3.11*:-.4#7!3*!/844*-3!1$.2!:$+$-.39*+!9+!T/3-.m$+$).b/!
2-8:!29/)*L$-7!D93#!/3-8)38-.1!9+,*-;.39*+@!
!
PresentationV!&$;0-.+$!4-*3$9+/!)*+/39383$!.!)*+/92$-.01$!
,-.)39*+!*,!2-8:!3.-:$3/!083!.-$!4**-17!/3-8)38-.117!
)#.-.)3$-9`$2@!TL.91.01$!)-7/3.1!/3-8)38-$!9+,*-;.39*+!9+!3#$!
420!9/!19;93$2!3*!4-*B.-7*39)!;$;0-.+$!4-*3$9+/!.+2!
$8B.-7*39)!;$;0-.+$!4-*3$9+/!3#.3!.-$!.08+2.+317!.L.91.01$!
9+!3#$9-!+.38-.1!/*8-)$@!"#$!,9-/3!$?.;41$/!*,!)-7/3.1!
/3-8)38-$/!*,!-$)*;09+.+317!$?4-$//$2!$8B.-7*39)!;$;0-.+$!
4-*3$9+/!#.L$!*+17!-$)$+317!-$4*-3$2@!'?4-$//9*+>!$?3-.)39*+!
.+2!48-9,9).39*+!*,!fM4-*3$9+!)*841$2!-$)$43*-/!HfN=A/I!.+2!
9*+!)#.++$1/!HG=/I!9/!)#.11$+:9+:!28$!3*!L.-9*8/!,.)3*-/!/8)#!
./!1*D!$?4-$//9*+!1$L$1/>!9+3-9+/9)!1*D!/3.091937!.+2!3#$!
4-$/$+)$!*,!19492/!.+2!2$3$-:$+3/@!"#$!;$;0-.+$!4-*3$9+!
9+939.39L$!.3!T/3-.m$+$).!.9;/!.3!3#$!4-*28)39*+!*,!48-9,9$2!
fN=A/!.+2!G=/!9+!,8+)39*+.1!,*-;!,*-!2-8:!29/)*L$-7@!
T4419).39*+/!*,!3#$/$!-$.:$+3/!.-$!;.+7!,*12>!,*-!$?.;41$!,*-!
)-7/3.11*:-.4#7>!09*4#7/9)/>!.,,9+937!/)-$$+9+:>!.+2!,*-!3#$!
:$+$-.39*+!*,!3#$-.4$839)!.+390*29$/@!'?.;41$/!*,!3#$!
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$?4-$//9*+>!48-9,9).39*+>!)-7/3.119`.39*+!.+2!,8+)39*+.1!
)#.-.)3$-9`.39*+!*,!.!+8;0$-!*,!fN=A/!.+2!G=/!D$-$!
4-$/$+3$2@!
!
Impressions of the meetingV!!!
<*).39*+V!%*+2$-,81!3*!$/).4$!D$3!FD$2$+!,*-!.!,$D!2.7/!
(8;0$-!*,!4.-39)94.+3/V!f**2!
<$+:3#!*,!;$$39+:V!f**2!
O9:#17!9+3$-$/39+:!4-$/$+3.39*+/!07!NGb/!*,!3#$!L.-9*8/!:-*84/!!
;.9+17!,-*;!E=FC!.+2!F)-944/!*+!/3-8)38-$!9+!09*1*:7@!F;.11!
/9`$!*,!3#$!;$$39+:!.11*D$2!,*-!)1*/$!9+3$-.)39*+!D93#!;.+7!*,!
3#$!4.-39)94.+3/@!!
!
!
NameV!A*0$-3!C1$33$-9)B!
DepartmentV!S9*)#$;9/3-7>!E=FC!
Mailing addressV! E=FC! &=! [[]R! J$4.-3;$+3! *,!
S9*)#$;9/3-7!f$+$+3$)#!O.11!A**;!!F!]5['!QRR!5Q3#!F3-$$3!!
>!F.+!C-.+)9/)*!!=T!\]5_6M[_5^!
Email addressV!,1$33W;/:@8)/,@$28
Phone numberV!]5_!]^Q!_R6R!
Fax numberV!]5_!]^Q!5\R[!
!
OverviewV! ! "#$! #*3$1! /3.,,! 4$-,*-;$2! 4$-,$)317>! 3#$! 1$)38-$!
-**;!.+2!4-$/$+3.39*+!$K894;$+3!D./!$,,$)39L$!.+2!D$!1*/3!
.1;*/3! +*! 39;$! 0$3D$$+! /4$.B$-/@! "#$! )19;.3$! )*+3-*1!
D*-B$2!D$11>!/*!3#.3!3-.+/939*+/!0$3D$$+!0-$.B/!.+2!;$$39+:!
-**;! 292! +*3! -$K89-$! .))*;;*2.39*+! 3*! 29,,$-$+3!
3$;4$-.38-$/@!
!
PresentationV! !&7! 3.1B!D./! 3#$! ,9-/3!48019)!Presentation!*,!
3#$! /3-8)38-$! *,! 3#$! JTqM5! +8)1$.-! -$)$43*-@! "#$! /3-8)38-$!
D./! .! 3-9;$-! *,! 3D*! JTqM5! ;*1$)81$/! .+2! *+$! <AOM5!
;*1$)81$@!!JTqM5!9/!D$11!B+*D+!)19+9).117>!/9+)$!.))*-29+:!3*!
:$+$!2*//.:$!JTqM5!).+!)#.+:$!3#$!3#$!:$+2$-!,-*;!;.1$!
3*! ,$;.1$! 9+! qr! #8;.+/@! G! /#*D$2! 3#.3! JTqM5! 4-*3$9+!
*4$-.3$/!19B$!.!-$4-$//*->!01*)B9+:!)*.)339L.3*-/!,-*;!09+29+:!
3*!*3#$-!+8)1$.-!-$)$43*-/!3#.3!.-$!3.-:$3$2!07!JTqM5@G!.1/*!
/#*D$2! 3#.3!JTqM5!2*$/!+*3! -$/4*+2! 3*! #*-;*+$/!29-$)317!
/9+)$! 4-*3$9+! )#.9+! ,911/! 3#$! $?4$)3$2! #*-;*+$! 09+29+:!

mailto:flett@msg.ucsf.edu
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4*)B$3@! "#.3! JTqM5V! <AOM5! 9+3$-.)39*+/! .-$! 8+9K8$! 9+! 3#$!
3-9;$-! D./! 4-*L$+! 07! ,8+)39*+.1! .+.17/9/! *,!;83.+3/! .3! 3#$!
3#-$$!4-*3$9+!9+3$-,.)$/8/$2!07!JTqM5!*-!<AOM5!;*1$)81$/@!
!
ImpressionsV!F84$-0@!G!3#*8:#3!3#$!)#.9-/!292!.!:**2!d*0!*,!
4-*;*39+:!29/)8//9*+!083! G!D*812! 19B$! 3*!/$$!;*-$!.))8-.3$!
39;9+:! .+2! $L$+! ;*-$! 29/)8//9*+! K8$/39*+/@! &*/3! *,! 3#$!
/)9$+)$! D./! .0/*183$17! ,9-/3! -.3$! *+! 3#$! /3-*+:$/3!
9+3$-+.39*+.1!/).1$@!
!
NameV!P*$1!f*33$/,$12!
DepartmentV!"#$!F)-944/!A$/$.-)#!G+/39383$>!J$4.-3;$+3!*,!
&*1$)81.-!S9*1*:7!
Mailing addressV!5R__R!(@!"*--$7!N9+$/!A*.2!<.!P*11.>!!
=T!\[RZ^!
Email addressV!d*$1:W/)-944/@$28
Phone numberV!6_6!^6]6\5Z!
Fax numberV!6_6!^6]6\Q_!
!
OverviewV! A$/$.-)#! 9+! *8-! 1.0*-.3*-7! )*+)$-+/! 3#$!
2$L$1*4;$+3! *,! /;.11! ;*1$)81$/! 3*! -$:81.3$! :$+$!
$?4-$//9*+@!%$!.-$!8/9+:!0*3#!J(T!09+29+:!;*1$)81$/!.+2!
$+`7;$! 9+#9093*-/! 3*! -$:81.3$! 3#$! $?4-$//9*+! *,! )19+9).117!
/9:+9,9).+3! :$+$/@! G+! 3#$! ,9-/3! .44-*.)#>! 47--*1$M9;92.`*1$!
4*17.;92$/! ).+! 0$! 4-*:-.;;$2! 07! )#$;9).1! /7+3#$/9/! 3*!
-$)*:+9`$!.!D92$!-.+:$!*,!J(T!/$K8$+)$/!D93#!.,,9+939$/!.+2!
/4$)9,9)939$/!3#.3!.-$!)*;4.-.01$!3*!$8B.-7*39)!3-.+/)-9439*+.1!
-$:81.3*-7!4-*3$9+/@!G+!4-$L9*8/!/3829$/>!D$!#.L$!/#*D+!3#.3!
4*17.;92$/! 09+2! 3#$9-! )*:+.3$! J(T! /$K8$+)$/! 9+! 3#$!
)*+3$?3!*,!)$1181.-!)#-*;.39+>!0*3#! 9+!/9;41$!;*2$1!/7/3$;/!
.+2! 9+! 3#$! +8)1$8/! *,! )8138-$2! )$11/@! %$! #.L$! 8/$2! 3#$/$!
;*1$)81$/! ./! $93#$-! .)39L.3*-/! *-! -$4-$//*-/! *,! :$+$!
$?4-$//9*+@! &*-$! -$)$+317>! *8-! $,,*-3/! #.L$! ,*)8/$2! *+!
#9/3*+$! 2$.)$371./$! HOJT=I! 9+#9093*-/! ./! 4*3$+39.1!
3#$-.4$839)/!,*-!+$8-*2$:$+$-.39L$!29/$./$/@!
!
PresentationV! &7! N-$/$+3.39*+! 3#9/! 7$.-! ,*)8/$2! *+! 3#$!
2$L$1*4;$+3! *,! OJT=! 9+#9093*-/! ./! 3#$-.4$839)/! ,*-! 3#$!
+$8-*2$:$+$-.39L$! 29/$./$! C-9$2-$9)#b/! .3.?9.! HCAJTI@!
CAJT!9/!).8/$2!07!#74$-M$?4.+/9*+!*,!fTTs""=!-$4$.3/!9+!

mailto:joelg@scripps.edu
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3#$! ,9-/3! 9+3-*+! *,! .! +8)1$.-! :$+$! 3#.3! $+)*2$/! 3#$!
;93*)#*+2-9.1! 4-*3$9+! ,-.3.?9+@!%$! $?.;9+$2! 3#$! )#-*;.39+!
/3-8)38-$! *,! 3#$! ,-.3.?9+! :$+$! 9+! )$11! 19+$/! 2$-9L$2! ,-*;! .!
CAJT! 4.39$+3! .+2! .! +*-;.1! /9019+:! *,! 3#$/$! 4.39$+3! 8/9+:!
.+390*29$/! 3*! 3#$! L.-9*8/! ;*29,9).39*+! /3.3$/! *,! 3#$! )*-$!
#9/3*+$/! .+2! )#-*;.39+! 9;;8+*4-$)9493.39*+! ;$3#*2/@! %$!
,9+2! 3#.3! :$+$! /91$+)9+:! .3! $?4.+2$2! ,-.3.?9+! .11$1$/! 9/!
.))*;4.+9$2!07!#74*.)$371.39*+!*,!#9/3*+$/!OZ!.+2!O]>!.+2!
;$3#71.39*+! *,! #9/3*+$! OZ! .3! 17/9+$! \>! )*+/9/3$+3! D93#! .!
#$3$-*)#-*;.39+M;$29.3$2! -$4-$//9*+! ;$)#.+9/;@! %$!
/)-$$+$2! )*;;$-)9.117! .L.91.01$! #9/3*+$! 2$.)$371./$!
9+#9093*-/! ,*-! 3#$9-! $,,$)3/! *+! ,-.3.?9+! 3-.+/)-9439*+! 9+! 3#$!
CAJT!)$11!19+$>!.+2!92$+39,9$2!*+$!)*;4*8+2>!S&<M[5R>!3#.3!
4.-39.117! -$L$-/$/!/91$+)9+:! 9+! 3#$!CAJT!)$11! 19+$@!S./$2!*+!
3#$!/3-8)38-$!*,!3#9/!)*;4*8+2>!D$!/7+3#$/9`$2!.+2!.//.7$2!
.! /$-9$/! *,! 2$-9L.39L$/! *,! S&<M[5R! .+2! 92$+39,9$2! #9/3*+$!
2$.)$371./$! 9+#9093*-/! 3#.3! -$L$-/$! ,-.3.?9+! /91$+)9+:! 9+!
4-9;.-7! 17;4#*)73$/!,-*;!C-9$2-$9)#b/!4.39$+3/@!%$!/#*D$2!
3#.3!3#$/$!;*1$)81$/!.)3!29-$)317!*+!3#$!#9/3*+$/!.//*)9.3$2!
D93#! 3#$! ,-.3.?9+! :$+$>! 9+)-$./9+:! .)$371.39*+! .3! 4.-39)81.-!
17/9+$!-$/928$/!*+!#9/3*+$/!OZ!.+2!O]@!E+19B$!;.+7!3-941$3M
-$4$.3! 29/$./$/! H,*-! $?.;41$>! 3#$! 4*17:183.;9+$! $?4.+/9*+!
29/$./$/! /8)#! ./! O8+39+:3*+b/! 29/$./$! .+2! 3#$!
/49+*)$-$0$11.-!.3.?9./I>!$?4.+2$2!fTTt""=!3-941$3/!2*!+*3!
.13$-! 3#$! )*29+:! 4*3$+39.1! *,! 3#$! ,-.3.?9+! :$+$i! 3#8/>! :$+$!
.)39L.39*+! D*812! 0$! *,! 3#$-.4$839)! 0$+$,93@! T+9;.1! /3829$/!
#.L$! $/3.019/#$2! 3#$! 09*.L.91.091937! .+2! $,,9).)7! *,! 3#$/$!
;*1$)81$/!./!4*3$+39.1!CAJT!3#$-.4$839)/@!!
!
ImpressionsV! T/! 9+! 4-$L9*8/! 7$.-/>! G! .;! )*+39+8.117!
9;4-$//$2!07! 3#$!K8.1937!*,!/3-8)38-.1!2.3.! 3#.3!)*;$/! ,-*;!
3#$!9+/393839*+/!-$4-$/$+3$2!.3!3#9/!;$$39+:@!G!3#9+B!3#$!;9?!*,!
/$+9*-! NGl/>! ;*-$! d8+9*-! NGl/! .+2! 4*/32*)/! .+2! /382$+3/! 9/!
$?)$11$+3@!"#$-$!.-$!,.-!3**!,$D!;$$39+:/!D#$-$!/8)#!.!;9?!
9/! 4*//901$@! G! D*812! ,.L*-! 1*+:$-! 4-$/$+3.39*+/! 07! /*;$! *,!
3#$!;*-$!.2L.+)$2!4*/32*)/!.+2!:-.28.3$!/382$+3/@!"#$/$!
)*812!0$!9+!41.)$!*,!/*;$!*,!3#$!3.1B/!:9L$+!07!3#$!NGl/!D#*!
#.L$!/4*B$+!.3!4-$L9*8/!;$$39+:/@!N$-#.4/!NGb/!/#*812!*+17!
/4$.B!$L$-7!*3#$-!7$.->!.+2! G!D*812!0$!D9119+:! 3*!/4$.B!*+!
/8)#!.!/)#$281$@! ! G! 3#9+B!3#$! 1*).39*+!.+2! 1$+:3#a/)#$2819+:!
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*,! 3#$!;$$39+:! 9/! *83/3.+29+:! .+2! G! #*4$! 3*! 0$! 9+)182$2! 9+!
,838-$!7$.-/@!
!
NameV!'19/.0$3#!O8;4#-9/!
SupervisorV!".+d.!X*-3$;;$!
DepartmentV!J$43!*,!S9*4#7/9)/>!E=FC!
Mailing addressV! E=FC!uSZ>! 5^RR! ]3#! F3-$$3>! ]R5! S7$-/!
O.11>!F.+!C-.+)9/)*>!=T!\]5]ZM[_]R!!
Email addressV!$19/.0$3#@17+W:;.91@)*;
Phone numberV!H]5_I!_5]MZ5Q6!
Fax numberV!H]5_I!_5]M][QR!
!
OverviewV! G! .;! .! Z-2! 7$.-! :-.28.3$! /382$+3! D*-B9+:! *+!
$?3$+29+:! *8-! 1.0l/! )8--$+3! )*;483.39*+.1! ;$3#*2/! ,*-! 3#$!
4-$29)39*+!.+2!2$/9:+!*,!4-*3$9+M4-*3$9+!9+3$-,.)$/@!!!
!
PresentationV! G! #.L$! 2$L$1*4$2! .! e;8139M/3.3$e! 2$/9:+!
.1:*-93#;>! D#9)#! .11*D/! ;813941$! /$1$)39L$! 4-$//8-$/! 3*! 0$!
4-$/$+3!28-9+:!*8-!)*;483.39*+.1!*439;9`.39*+!4-*)$//>!.+2!
8/$2! 93! 3*! $?.;9+$! 3#$! 4-*4$-39$/! *,! 4-*;9/)8*8/! 09+29+:!
9+3$-,.)$/@! ! T22939*+.117>! G! 4-$/$+3$2! 4-$19;9+.-7! 2.3.! 3#.3!
9+)*-4*-.39+:!.!+$D!0.)B0*+$!,1$?9091937!;*L$MM3#$!0.)B-80MM
9+3*! )*;483.39*+.1! 2$/9:+! 9;4-*L$/! *8-! .091937! 3*! )*--$)317!
4-$29)3!/$K8$+)$!41./39)937!.3!4-*3$9+M4-*3$9+!9+3$-,.)$/@!!!
!
ImpressionsV!G!-$.117!$+d*7$2!3#$!/#*-3!4-$/$+3.39*+/!07!3#$!
4*/3! 2*)/! .+2! :-.28.3$! /382$+3/MM93! D./! .! :-$.3! D.7! 3*!
9+3-*28)$!$L$-7*+$@! !"#$!NG! 3.1B/!D$-$!0*3#! 9+3$-$/39+:!.+2!
-$1$L.+3! 3*!;7!*D+!D*-B@! !"#$! 1*+:!.,3$-+**+!0-$.B!D./!.!
:-$.3!)#.+)$!3*!9+3$-.)3!./!D$11!./!3*!$+d*7!3#$!/)$+$-7@!!!
!
!
NameV!&.B9!G+.2.!
SupervisorV!F3$L$+!S-$++$-!
DepartmentV!N1.+3!.+2!&9)-*09.1!S9*1*:7aE=!S$-B$1$7!
Mailing addressV!]Q5!X*/#1.+2!O.11!YZ5R[>!S$-B$1$7>!!
=T!!\]^[RMZ5R[!
Email addressV!;.B9W)*;409*@0$-B$1$7@$28
Phone numberV!_5RMQ][M\Q5]!
Fax numberV!H]5ZI![6RM^65Z!

mailto:elisabeth.lyn@gmail.com
mailto:maki@compbio.berkeley.edu


 19

!
OverviewV!&7!-$/$.-)#!$?.;9+$/!.+!8+8/8.1!;*2$!*,!:$+$!
-$:81.39*+>! D#9)#! 9+L*1L$/! .13$-+.39L$! /419)9+:! .//*)9.3$2!
D93#! /*;$! *,! 3#$! ;*/3! )*+/$-L$2! -$:9*+/! *,! 3#$! #8;.+!
:$+*;$@!!%$!#.L$!*0/$-L$2!3#.3!.!/8-4-9/9+:17!1.-:$!,-.)39*+!
*,! #8;.+! :$+$/! .-$! 4-*)$//$2! L9.! .13$-+.39L$! /419)9+:! 3*!
9+)182$! 4-$;.38-$! 3-.+/1.39*+.1! /3*4! )*2*+/@! ! "#$/$!
3-.+/)-943/!.-$!4-$29)3$2! 3*!0$!-$)*:+9`$2!.+2!2$:-.2$2!07!
.! )$1181.-! $--*-M)*+3-*1! 4.3#D.7! B+*D+! ./! +*+/$+/$M
;$29.3$2! 2$).7@! ! %$! /#*D! 3#.3! .+! $+39-$! ,.;917! *,! A(TM
4-*)$//9+:!:$+$/!).11$2!FA!4-*3$9+/! 9/!.13$-+.39L$17!/419)$2!
3*! 9+3-*28)$!4-$;.38-$! 3$-;9+.39*+!)*2*+/@! !F3-9B9+:17>! 3#$9-!
.13$-+.39L$! -$:9*+/! .-$! .;*+:! 3#$! ;*/3! $?3$+/9L$17!
)*+/$-L$2! -$:9*+/! *,! 3#$! #8;.+! :$+*;$! B+*D+! ./!
813-.)*+/$-L$2! J(T! $1$;$+3/>! /8::$/39+:! 3#.3! .13$-+.39L$!
/419)9+:!9/!$//$+39.1!,*-!4-*4$-!-$:81.39*+!*,!3#$/$!:$+$/@!!!
!
PresentationV!/$$!.0*L$!
!
!
ImpressionsV! "#9/! ;$$39+:! D./! L$-7! $+d*7.01$@! ! G!
4.-39)81.-17!19B$2!3#$!,*-;.3!D93#!3#$!:-$.3!/#*-3!4*/32*)!.+2!
:-.28.3$!/382$+3! 3.1B/! 3*!B9)B! 3#9+:/!*,,@! !"#$-$!D./! 1*3/!*,!
#9:#! K8.1937! 4-$/$+3.39*+/@! ! "#$! )*+,$-$+)$! -**;! D./!
,-$$`9+:!)*12>!083!3#$!D$.3#$-!*83/92$!D./!:*-:$*8/k!
!
NameV!X.3#-7+!GL.+$39)#>!N#@J@!
Department:!E@=@F@C@!
Mailing addressV! E=FC>! FM\[Q! Scq! R]]Q>! FT(!
CAT(=GF=c>!=T!\]5]Z!
Email addressV!B.3#79W):1@8)/,@$28
Phone numberV!Q_RMZ__M5Q[\!
Fax number:!]6]MZ]RM5Q[\!
!
OverviewV! ! G! 4-$/$+3$2!.+!cL$-L9$D!*,!(*-3#$-+!=.19,*-+9.!
D.3$-! K8.1937! 4-*d$)3/>! ,*)8/9+:! *+! 3#$! F.+! C-.+)9/)*! S.7!
.-$.! .+2! +$D17! 2$L$1*4$2! *-! 8+2$-! 2$L$1*4;$+3!;9)-*09.1!
/*8-)$!3-.)B9+:!.//.7/@!
!
PresentationV!!"#$!N-$/$+3.39*+!,*)8/$2!*+!3D*!4-*d$)3/V!5I!

mailto:kathyi@cgl.ucsf.edu
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G2$+39,9).39*+!*,!F.+!C-.+)9/)*!S.7!/93$/!D93#!$1$L.3$2!1$L$1/!
*,! ,$).1! 4*11839*+! .+2! [I! J$L$1*4;$+3! .+2! L.192.39*+! *,!
K8.+393.39L$! N=A! .//.7/! /4$)9,9)! ,*-! #8;.+! ,$).1! 4*11839*+!
.+2!.4419).39*+!3*!3#$!F.+!N$2-*!=-$$B!%.3$-/#$2@!C*-!3#$!
,9-/3!4-*d$)3>!4-9;.-7!/93$/!*,!4*11839*+!D$-$!,*8+2!+$.-!c7/3$-!
N*9+3! .+2! 9+! G/1.9/! =-$$B>! D93#! 3#$! L./3! ;.d*-937! *,! /93$/!
3$/3$2! *+! 3#$! S.7/92$! 9+! F.+! C-.+)9/)*! .+2! F.+! &.3$*!
=*8+39$/! /#*D9+:! 9+/9:+9,9).+3! 1$L$1/! *,! ,$).1! 4*11839*+@! "#$!
/$)*+2! 4-*d$)3! ,*)8/$2! *+! 2$L$1*4;$+3! .+2! L.192.39*+! *,!
K8.+393.39L$!#8;.+!/4$)9,9)!;9)-*09.1!/*8-)$!3-.)B9+:!.//.7/!
.+2!-$,$-$+)$!.//.7/!,*-!,$).1!4*11839*+@!!
!
ImpressionsV! "#$! ;$$39+:! D./! $?)$11$+3>! D93#! +8;$-*8/!
*83/3.+29+:! 4-$/$+3.39*+/! .+2! *44*-38+939$/! 3*! 9+3$-.)3!D93#!
)*11$.:8$/! ,-*;! F)-944/>! E=FC>! *3#$-! 9+/393839*+/! .+2! 3#$!
/4*+/*-9+:!$+3939$/@!T/!9+!-$)$+3!7$.-/>!;7!*+17!)-939)9/;!#./!
0$$+!*,!3#$!K8.1937!*,!3#$!,**2!.3!3#$!N-$/92$+3$@!
!
!
NameV!f-.#.;!P*#+/*+!
SupervisorV!T-3!c1/*+!
DepartmentV!&*1$)81.-!f-.4#9)/!<.0aF)-944/!
Mailing addressV!5R__R!(@!"*--$7!N9+$/!A2@>!<.!P*11.>!=T!
\[RZ^!
Email addressV!:-.#.;W,9L3#@)*;
Phone numberV!ZRZM[]\MZ\Z]!
Fax numberV!H6R5I!^[RM6Q__!
!
PresentationV! T83*;.3$2! U9/8.19`.39*+! *,! F80)$118.-!
'+L9-*+;$+3/V!!
!!!%$!41.+! 3*! 8/$! )*;;$-)9.1! /*,3D.-$! 3*! .83*;.3$! 3#$! ZJ!
;*2$19+:! .+2! 8139;.3$17! 3#$! .+9;.3$2! /9;81.39*+! *,! /.;41$!
;*1$)81.-! -$.1;/! 8/9+:! )*11$)39*+/! *,! L.-9$2! 2.3.! H4-*3$9+!
2.3.0./$!,91$/>!'&!.L$-.:$2!;.4/>!3*;*:-.4#7!;.4/>!1*).1!
4-*3$9+! )*+)$+3-.39*+/>! )*+,*-;.39*+! -.39*/>! $3)@I! "#$!
/*,3D.-$!418:M9+/!D$!2$L$1*4!).+!$?4*-3! 3#$/$!;*2$1/! 9+3*!
;*-$! 8+9L$-/.1! ,91$! ,*-;.3/>! .11*D9+:! )19$+3/! 3*! )-$.3$!
L9/8.19`.39*+/!9+!3#$!,*-;!*,!/3.39)!9;.:$/>!.+9;.39*+/>!41./39)!
;*2$1/>! .+2! 9+3$-.)39L$! L9$D$-/! ,*-! 8/$! 9+! 2.3.! .+.17/9/>!
4$$-!)*;;8+9).39*+>!$28).39*+>!.+2!*83-$.)#@!

mailto:graham@fivth.com
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!!!%$!D911!83919`$! 3$)#+9K8$/!*,! 9118/3-.39*+! 3*!/844-$//!L9/8.1!
+*9/$>! )1.-9,7! 39;$! 291.39*+! .+2! 3#8/! /8;;.-9`$! .+! $L$+3!
D#91$!K89$317!4-$/$+39+:a-$3.9+9+:!3#$!#8--9).+$!*,!8+2$-179+:!
9+3$-.)39*+/@!&*L9$/! ).+! 3#8/!0$! )-$.3$2! ,-*;! 3#$!;*281$/!
3*! ;.B$! 3#$! 4-*)$//! 4$2.:*:9).117! 8/$,81! 9+! )1.//-**;@!
F9;813.+$*8/17>! 8+2$-179+:! 2.3.! D911! 0$! -$3.9+$2! 9+! .!
K8.+39,9.017!.))$//901$!;.++$-!,*-!8/$!9+!3#$!L9-38.1!1.0@!
!
ImpressionsV! "#9/! ;$$39+:! :.L$! ;$! .+! 8+4-$)$2$+3$2!
*44*-38+937! 3*! 29/)8//! 3*49)/! *,! *L$-1.449+:! 9+3$-$/3! D93#!
;.+7!4*3$+39.1!)*11.0*-.3*-/!.+2!4-*L92$2!.!#$14,81!/8-L$7!*,!
$,,*-3/!,-*;!1.0/!D93#!:*.1/!/9;91.-!3*!;7!*D+@!!=*;4.-$2!3*!
*3#$-!;$$39+:/>!*8-!18?8-9*8/!0-$.B/!:.L$!;$!39;$!3*!29:$/3!
3#$! /)9$+)$! ./! D$11! ./! 39;$! 3*! ,*11*D! 84! D93#! 09-2/! *,! .!
,$.3#$-@! ! T13#*8:#! 93! 2$;.+2$2! 9+3$+/$! ,*)8/! H.-:8.017!
29,,9)813! 9+! 3#$! 1.+2! *,! /8-,! .+2! /8+I>! 3#$! -.492! ,9-$>! #9:#17!
)*+)$+3-.3$2! 4-$/$+3.39*+! ,*-;.3! -$.117! #$14$2! 3*! B$$4! 3#$!
/)9$+)$!$?)939+:!,*-!;$!./!.!-**B9$!.33$+2$$@!
!
NameV!P.)B!C@!X9-/)#!
DepartmentV!Department!*,!&*1$)81.-!.+2!=$11!S9*1*:7!.+2!
Department! *,! =#$;9/3-7>! E+9L$-/937! *,! =.19,*-+9.! .3!
S$-B$1$7!
Mailing addressV!&=S!J$43@! .+2!uSZ! G+/39383$>!E+9L$-/937!
*,!=.19,*-+9.>!_^[!F3.+1$7!O.11>!S$-B$1$7>!=T!!\]^[RMZ[[R!
Email addressV!d,B9-/)#W0$-B$1$7@$28
Phone numberV!_5R!Q][MQZQ6!
Fax numberV!+*+$!
!
OverviewV! !&*/3! *,! *8-! 1.0*-.3*-7! $,,*-3! 9/! )*+)$-+$2!D93#!
3#$! ;$)#.+9/;! *,! .)39*+! .+2! 29-$)3$2! $L*1839*+! /3829$/! *,!
47-92*?.1! 4#*/4#.3$M2$4$+2$+3! $+`7;$/@! ! "#$! $+`7;$/!
/3829$2!.-$!./4.-3.3$!.;9+*3-.+/,$-./$>!D#9)#!).3.17`$/!3#$!
9+3$-)*+L$-/9*+! *,! 3#$! 29).-0*?719)! .;9+*! .)92/>! ./4.-3.3$!
.+2! :183.;.3$>! D93#! 3#$9-! )*--$/4*+29+:! !MB$3*! .)92/>!
*?.1.)$3.3$>! .+2! !MB$3*! :183.-.3$>! .+2! .;9+*)7)1*4-*4.+$!
).-0*?71.3$!/7+3#./$>!D#9)#!9/!3#$!)*;;933$2!$+`7;$!9+!3#$!
09*/7+3#$/9/! *,! 3#$! :./$*8/! 41.+3! #*-;*+$>! $3#71$+$@! %$!
#.L$! 92$+39,9$2! .+2! ;83.3$2! ;*/3! *,! 3#$! 9;4*-3.+3! .;9+*!
.)92! /92$! )#.9+/! /8--*8+29+:! 3#$! 47-92*?.1! 4#*/4#.3$!

mailto:jfkirsch@berkeley.edu
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)*,.)3*-@! ! "#$/$! /3829$/! 3*:$3#$-! D93#! 3#$! /3-8)38-.1! *+$/!
#.L$! 1$2! 3*!.!2$3.91$2!8+2$-/3.+29+:!*,! 3#$!;$)#.+9/;/!*,!
.)39*+@! !%$!.-$!.1/*!8/9+:! 9*+M)7)1*3-*+!;.//!/4$)3-*;$3-7!
3*! .22-$//! 4-*01$;/! 9+! 4-*3$*;9)/>! .+2! .-$! 9+L*1L$2! D93#!
-.39*+.1!2$/9:+!*,!+*L$1!$+`7;$!.)39L937@!
!
PresentationV! ! G!4-$/$+3$2!*8-!D*-B!*+! 3#$!-$2$/9:+!*,! 3#$!
$+`7;$>!;.1.3$! 2$#72-*:$+./$! H&JOI! 3*! #.L$! 3#$!.)39L937!
*,! 1.)3.3$! 2$#72-*:$+./$! H<JOI@! ! "#$! 2$/9:+! 8/$2! ,9L$!
;83.:$+9)! )#.+:$/! 3#.3! D$-$! 92$+39,9$2! 07! .! 2$09./$2!
$L*1839*+.-7! 3-$$! .+.17/9/! 3#.3! D./! 9+)*-4*-.3$2! 9+3*! U$++!
J9.:-.;/@! ! T13#*8:#! 3#$! 3D*! $+`7;$/! /#.-$! *+17! [6v!
/$K8$+)$!/9;91.-937>!3#$/$!,$D!9+3-*28)$2!;83.39*+/!/8,,9)$2!
3*!4-*28)$!.!<JO!D93#!Zv!*,!D912M374$!.)39L937>!.+2!.!/3-*+:!
4-$,$-$+)$! ,*-! 1.)3.3$! *L$-! ;.1.3$! ./! /80/3-.3$@! ! "#$!
;$3#*2*1*:7!9/!:$+$-.1>!.+2!;.7!0$!8/$,81!,*-!*3#$-!$+`7;$!
2$/9:+!4-*d$)3@!
!
ImpressionsV!"#9/!D./!;7!\3#!.33$+2.+)$!.3! 3#9/!;$$39+:>!
.+2!93!9/!3#$!*+$!3#.3!G!,9+2!3#$!;*/3!L.18.01$@!!"#$!/4$.B$-/!
2*!8+9,*-;17!$?)$11$+3!/)9$+)$>!.+2! 3#$7! 9+! 38-+!)#*/$! 3#$9-!
3*49)/! ,*-! :$+$-.1! 9+3$-$/3@! ! G! 19B$! 3#$! f*-2*+! =*+,$-$+)$!
,*-;.3! 9+! D#9)#! 3#$! 3.1B/! .-$! )*+)$+3-.3$2! 9+! 3#$! ;*-+9+:!
.+2! $L$+9+:>! 1$.L9+:! 3#$! .,3$-+**+! ,-$$! ,*-! ;$+3.1! .+2!
4#7/9).1! -$)84$-.39*+@! ! G! :$+$-.117! 0$+$,93! ,-*;! 0*3#! 3#$!
,*-;.1! .+2! 9+,*-;.1! )*+3.)3/@! ! "#$! /382$+3/! .+2! 4*/32*)/!
.22!.+!9;4*-3.+3!29;$+/9*+!3*!3#$!4-*)$$29+:/@!!"#$!39;9+:!
*,! 3#$! 4-$/$+3.39*+/! D./! $?)$11$+3! .:.9+! 3#9/! 7$.-@! ! "#$!
/$//9*+!)#.9-/!D$-$!L$-7!$,,9)9$+3!.3!B$$49+:!3#$!/4$.B$-/!*+!
3-.)B@!
!
NameV!J*+.12!X$-B*D!
SupervisorV!P.;$/!%9119.;/*+!
DepartmentV!"#$!F)-944/!A$/$.-)#!G+/39383$!
Mailing addressV!5R__R!(*-3#!"*--$7!N9+$/!A2@!&.91!F3*4V!
&SZZ>!<.!P*11.>!=T!\[RZ^!
Email addressV!2B$-B*DW/)-944/@$28
Phone numberV!(aT!
Fax numberV!(aT!
!

mailto:dkerkow@scripps.edu
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OverviewV! ! G! .;! )8--$+317! /38279+:! 3#$! A(T! 09+29+:!
).4.091939$/!.+2!/4$)9,9)939$/!*,!=!$1$:.+/!(qCM[@!!(qCM[!9/!.!
8+9K8$!;$;0$-!*,!3#$!(qC!,.;917!*,!+8)1$.-!$?4*-3!4-*3$9+/!
9+! 0*3#! 483.39L$! ,8+)39*+! .+2! A(T! 09+29+:! .091939$/@! ! G+! =!
$1$:.+/>! (qCM[! ,8+)39*+/! 9+! .+! .13$-+.39L$! ;A(T! +8)1$.-!
$?4*-3! 4.3#D.7! 9+2$4$+2$+3! ,-*;! 3#$! +*-;.1! (qCM5a"TN!
;$29.3$2!4.3#D.7@!!S./$2!*+!*8-!,9+29+:/!93!/$$;/!4*//901$!
3#.3! *3#$-! (qC! ,.;917!;$;0$-/>! *,! *3#$-! *-:.+9/;/>! )*812!
.1/*!0$!4.-39)94.39+:!9+!*-!)*+3-*119+:!.13$-+.3$!;A(T!$?4*-3!
4.3#D.7/@!
!
PresentationV! e=#.-.)3$-9`9+:! (*L$1! &*2$/! *,! A(T!
A$)*:+939*+!.+2!S9+29+:!07!3#$!N83.39L$!=@!$1$:.+/!(8)1$.-!
A$3$+39*+!C.)3*-!(qCM[@e!
!
ImpressionsV! "#9/! 9/! ;7! /$)*+2! 3-94! 3*! =.0*! ,*-! 3#9/!
;$$39+:!.+2! G! 3#*-*8:#17!$+d*7$2! 93! *+)$!.:.9+@! ! "#$! 3.1B/!
.-$! :-$.3>! 3#$! +$3D*-B9+:! 9/! :-$.3! .+2! 3#$! 1*).39*+! 9/!
.D$/*;$k!
!
NameV!".+d.!X*-3$;;$!
DepartmentV!S9*4#.-;.)$839).1!F)9$+)$/!n!uSZaE=FC!
Mailing addressV!5^RR!]3#!F3>!S7$-/!O.11!A**;!]R6S>!S*?!
[_]R>!E+9L$-/937!*,!=.19,*-+9.>!F.+!C-.+)9/)*>!F.+!C-.+)9/)*>!
=T!\]5_6M[ZZR!
Email addressV!B*-3$;;$W):1@8)/,@$28
Phone numberV!]5_M_5]M5ZQ6!
Fax numberV!]5_M_5]M]^\^!
!
OverviewV! c8-! -$/$.-)#! 4-*:-.;! ,*)8/$/! *+! /9;81.39*+>!
.+.17/9/>! 2$/9:+! .+2! $L*1839*+! *,! 4-*3$9+/>! 4-*3$9+!
9+3$-.)39*+/! .+2! +$3D*-B/@! %$! )*;09+$! )*;483.39*+.1!
4-*3$9+! 2$/9:+>! 09*)#$;9/3-7! .+2! )$11! 09*1*:7! 3*! )-$.3$! .+2!
)#.-.)3$-9`$!/9;41$!09*1*:9).1!.//$;019$/!;.2$!84!*,!/$3/!*,!
4-*3$9+M4-*3$9+! 9+3$-.)39*+/@! J$/493$! 3#$! /9:+9,9).+3!
.44-*?9;.39*+/! ;.2$! 9+! )*;483.39*+.1! 4-*3$9+! 2$/9:+!
;$3#*2/>!3#$/$!/3-.3$:9$/!;.7!)*+3-9083$!3*!3#$!K8.+393.39L$!
.+.17/9/! *,! 4-*3$9+! /9:+.19+:! .//$;019$/! 9+! 09*1*:9).1!
/7/3$;/@!
!

mailto:kortemme@cgl.ucsf.edu
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PresentationV! %$! #.L$! ;.2$! 4-*:-$//! 3*D.-2/! 9;4-*L$2!
;*2$1/! 9+! 3D*! -$/4$)3/>! H5I! 3*! ;*-$! .))8-.3$17! ;*2$1!
)#.+:$/! 9+! 4-*3$9+! )*+,*-;.39*+! 9+! -$/4*+/$! 3*! /$K8$+)$!
4$-38-0.39*+/! 4-$29)3$2! 07! 2$/9:+! /9;81.39*+/>! .+2! H[I>! 3*!
*439;9`$!4-*3$9+!/$K8$+)$/!,*-!;813941$!,93+$//!)-93$-9.>!/8)#!
./! ,8+)39*+! D93#9+! .! +$3D*-B! *,! 4-*3$9+/! D#$-$! )*--$)3!
9+3$-.)39*+/! /#*812! 0$! ,.L*-$2! .+2! 8+D.+3$2! 9+3$-.)39*+/!
.L*92$2@!%$! #.L$! .4419$2! /8)#! .! g;8139M)*+/3-.9+3h! 2$/9:+!
;$3#*2!3*!.+.17`$!D#$3#$-!.+2!#*D!4-*3$9+!+$3D*-B/!41.)$!
)*+/3-.9+3/! *+! +.38-.117! *))8--9+:! 4-*3$9+! 9+3$-,.)$!
/$K8$+)$/! 3*! ,*-;! 2$/9-$2! 9+3$-.)39*+/@! %$! 92$+39,7! 3D*!
/3-.3$:9$/! 3*! .)#9$L$! ;8139M/4$)9,9)937>! D#$-$! 4-*;9/)8*8/!
9+3$-,.)$/! 8/$! $93#$-! H9I! /#.-$2! *-! H99I! 29/3-9083$2! g;8139M
,.)$3$2h! 09+29+:! #*3! /4*3/! 3*! -$)*:+9`$! ;813941$! 4.-3+$-/@!
"#$/$! ,9+29+:/! /8::$/3! -*83$/! 3*! 3.-:$3! $.)#! 374$! *,!
9+3$-,.)$V! F#.-$2! 9+3$-,.)$/! ;.7! 0$! 0$33$-! /;.11! ;*1$)81$!
3.-:$3/>! D#$-$./! ;8139M,.)$3$2! 9+3$-.)39*+/! ;.7! 0$! ;*-$!
g2$/9:+.01$h>! 0*3#! 07! $L*1839*+! ./! D$11! ./! ,*-! /7+3#$39)!
.4419).39*+/! 3*! 2$/9:+! 4-*3$9+/! D93#! .13$-$2! 9+3$-.)39*+!
4.33$-+/@!!
!
ImpressionsV!"#$!/)9$+)$>!9+,*-;.1!$?)#.+:$!*,!92$./>!/9`$!
*,! 3#$! ;$$39+:! .+2! 1*).39*+! D$-$! .11! $?)$11$+3@! "#$!
/382$+3a4*/32*)!4-$/$+3.39*+/!D$-$!.!2$,9+93$!#9:#19:#3@!"#9/!
D./! ;7! /$)*+2! 7$.-! .3! 3#$! =TSc! ;$$39+:>! .+2! 93! D./!
D*+2$-,81!3*!/$$!4$*41$!.:.9+!.+2!)*+39+8$!3#$!29/)8//9*+/k!
!
!
NameV!f.0-9$1!<.+2$-!
SupervisorV!P.)B!'@!P*#+/*+!n!S-92:$3!=.--.:#$-!
DepartmentV!J$4.-3;$+3!*,!&*1$)81.-!S9*1*:7a!J$4.-3;$+3!
*,!=$11!S9*1*:7>!"FAG!
Mailing addressV!=S!5[\>!5R__R!(*-3#!"*--$7!N9+$/!A2>!<.!
P*11.>!=T!\[RZ^!
Email addressV!:1.+2$-W/)-944/@$28
Phone numberV!6_6!^6]M\[R6!
Fax numberV!6_6!^6]M\R\R!
!
OverviewV! ! 'L*1839*+.-7! c439;9`.39*+! *,! N-$//8-$! .+2!
F3-8)38-$!9+!S.)3$-9*4#.:$!<.;02.!

mailto:glander@scripps.edu
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!
PresentationV! "#$! 2*801$M/3-.+2$2! J(T! 4.)B.:$2! D93#9+!
0.)3$-9*4#.:$/! 9/! #9:#17! /3-$//$2! .+2! $?$-3/! 4-$//8-$/! *,!
3$+/! *,! .3;*/4#$-$/! *+! 3#$! ).4/92! D.11/@! ! G3! #./! 0$$+!
#74*3#$/9`$2!3#.3!3#$/$!:-$.3!4-$//8-$/!.92!9+!$d$)39*+!*,!3#$!
4#.:$!:$+*;$!9+3*!3#$!)$11!84*+!9+,$)39*+>!./!D$11!./!41.7!.!
/3-8)38-.1! -*1$! 07! 2*8019+:! 3#$! /3-$+:3#! *,! 3#$! ).4/92! D.11@!!
%$! #.L$! $?.;9+$2! 3#$! 9+3$-M/3-.+2! /4.)9+:! *,! 4.)B.:$2!
J(T!D93#9+!4#.:$!1.;02.!,*-!;83.+3/!)*+3.9+9+:!_Rv>!^6v>!
\]v>!.+2!5RRv!*,!3#$!D912!374$!:$+*;$!07!#9:#M3#-*8:#483!
)7-*'&@! !%$!#.L$! /#*D+! 3#.3! $L$+!.! /19:#3! )#.+:$! 9+! 3#$!
.;*8+3!*,!J(T!3#.3!#./!0$$+!4.)B.:$2!9+28)$/!.!2-.;.39)!
-$*-:.+9`.39*+!*,! 3#$! 9+3$-M/3-.+2!/4.)9+:!*,! 3#$!J(T!D93#9+!
3#$! 4#.:$>! /8::$/39+:! 3#.3! 3#$-$! 9/! .+! $L*1839*+.-7!
)*--$1.39*+!0$3D$$+!:$+*;$! 1$+:3#!.+2!).4/92!/9`$@! ! G3!#./!
.1/*! 0$$+! /#*D+! 4-$L9*8/17! 3#.3! 3#$! .22939*+! *,! 4*17L.1$+3!
/.13!9*+/!/9:+9,9).+317!2$)-$./$/!3#$!9+3$-+.1!4-$//8-$/!D93#9+!
3#$!4#.:$!07!/3.0919`9+:!3#$!J(TMJ(TM9+3$-.)39*+/@!!"#-*8:#!
$?.;9+.39*+! *,! 3#$/$! /4$)9;$+/! 07! )-7*'&>! D$! /#*D! 3#.3!
3#$/$! 4*17L.1$+3! 9*+/! 9+3-*28)$! ,8-3#$-! /3.0919`.39*+! 07!
*-2$-9+:!9+3$-+.1!J(T!3#.3!D*812!*3#$-D9/$!0$!29/*-2$-$2@!
!!%$! #.L$! .22939*+.117! 0$:8+! D*-B! 3*D.-2/! ./7;;$3-9)!
-$)*+/3-8)39*+/! *,! 3#$! $;437! .+2! ,8117! 4.)B.:$2! 1.;02.!
4#.:$>! 9+!D#9)#!D$!/$$!.+! 9+3.)3! 3#-$$M29;$+/9*+.1!L9$D!*,!
3#$! )*+)$+3-9).117M/4**1$2! J(T! D93#9+! 3#$! ).4/92! /#$11>! ./!
D$11! ./!#*D! 3#$! 3.91! .//$;017! 9/!.33.)#$2! 3*! 3#$!).4/92@! !T!
)*;4.-9/*+! 0$3D$$+! )$+3-.1! /19)$/! *,! 3#$! ./7;;$3-9)! D912!
374$! .+2! $;437! 4.-39)1$/! /#*D! )1$.-! 2$+/937! 2$49)39+:! 3#$!
2/J(T! .+2! 4*-3.1! 4-*3$9+/>! .+2! $L92$+)$! 3#.3! 84*+!
)*;41$39*+! *,! 4.)B.:9+:>! .! 418:M19B$! :$+$! 4-*28)3! *-!
)*+,*-;.39*+.1!)#.+:$!*,! 3#$!4*-3.1! /#83/! 3#$! 3.91!$+3-.+)$@!!
"#9/! 8+$K89L*).117! 29/4-*L$/! 3#$! 3#$*-7! 3#.3! 3#$-$! 9/! J(T!
D93#9+!3#$!1.;02.!3.91!.,3$-!)*;41$39*+!*,!J(T!4.)B.:9+:@!
!
ImpressionsV!c+$!*,!;7! ,.L*-93$!)*+,$-$+)$/!*,! 3#$!7$.-! M!
3#$! -$1.?$2! .3;*/4#$-$! .+2! /;.11! /9`$! *,! 3#$! ;$$39+:!
4-*L92$2! .! 4$-,$)3! /3.:$! ,*-! 9+3$-$/39+:! 29/)8//9*+/! D93#!
4$*41$! ,-*;!.!D92$! -.+:$!*,!0.)B:-*8+2/>!.+!./4$)3! 3#.3! G!
,*8+2!;*/3!$+d*7.01$@!!"#$!/)#$281$!D./!D$11!41.++$2>!.+2!
.3! +*! 4*9+3! 292! G! ,$$1!D*-+! *83! ,-*;! 1*+:! 2.7/! *,! 3.1B/! .+2!
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29/)8//9*+/>!./!9/!3#$!)./$!.3!;.+7!*3#$-!)*+,$-$+)$/!G!#.L$!
.33$+2$2@ 
!
Investigator: J8+).+!'@!&)A$$!
Dept./Institution: T)39L$F9:#3!
Mailing Address:! ]R]_! F*--$+3*! U.11$7! S1L2>! F.+! J9$:*>!
=T!\[5[5!
Email Address:!2;)-$$W.)39L$M/9:#3@)*;!
PhoneV!H6_6I!]__MQ6^R! FAXV!H6_6I!]__MQ\Z[!
!
OverviewV! T)39L$F9:#3! 9/! .! F3-8)38-$MS./$2! J-8:! J$/9:+!
/$-L9)$/!)*;4.+7!/4$)9.19`9+:! 9+! ,-.:;$+3M0./$2!/)-$$+9+:!
.+2!)*M)-7/3.11*:-.4#7!/3-8)38-$/@! !%$!#$14!*8-! )19$+3/! ,9+2!
$.-17! 1$.2/! 8/9+:! ,-.:;$+3M0./$2! /)-$$+9+:! HCSFI! *,!
3.-:$3/@! ! "#$! #93/! ,-*;! 3#$! /)-$$+9+:! ).+! 0$! $93#$-!
$1.0*-.3$2! 9+3*! 1$.2/! 8/9+:! 3#$9-! *D+! )#$;9/3-7! *-! 9+!
)*11.0*-.39*+! D93#! T)39L$F9:#3@! ! A$)$+317>! D$! #9-$2! U9)B9!
(9$+.0$-! ./! *8-! =Fc@! ! F#$! 9/! *+$! *,! 3#$! 9+L$+3*-/! *,!
,-.:;$+3M0./$2! /)-$$+9+:! .+2! 9/! D$11MB+*D+! ,*-! 1$.29+:!
/$L$-.1!2-8:!29/)*L$-7!)*11.0*-.39*+/! 9+! 3#$!4#.-;.)$839).1!
9+28/3-7!8/9+:!CSF@!!C*-!1.3$-!1$.2!2$L$1*4;$+3>!D$!*,,$-!)*M
)-7/3.11*:-.4#7! /$-L9)$/! D93#! *8-! )19$+3/! 1$.2! )*;4*8+2!
0*8+2! 3*! 3#$!4-*3$9+! 3.-:$3!*,! 3#$!)*;4*8+2@! !%$!#.L$! ,811!
).4.091939$/! ,-*;!:$+$M3*M/3-8)38-$! 9+)1829+:!4-*3$9+!)1*+9+:>!
$?4-$//9*+>! 48-9,9).39*+>! )-7/3.119`.39*+! .+2! /3-8)38-$!
2$3$-;9+.39*+@! ! F$$! #344VaaDDD@.)39L$M/9:#3@)*;! ,*-! ;*-$!
9+,*@!
!
PresentationV! %$! 2$/)-90$2! 3#$! 0.)B:-*8+2! .+2! 3#$*-7!
0$#9+2!CSF!.+2!#*D!93!9/!0$9+:!9;41$;$+3$2!.3!T)39L$F9:#3@!!
%$!2$/)-90$2!3#$!-$/813/!*,!3#$!/)-$$+9+:!*+!.!)*11.0*-.39L$!
4-*d$)3! D93#! 1$2! 07! T-3! c1/$+! .3! F)-944/! *+! 4-*3$./$!
-$/9/3.+)$! 9+!OGU@! ! G+! 3#9/! 4-*d$)3>!D$!.-$! 1**B9+:! ,*-! +*L$1!
9+#9093*-/!3#.3!)*L$-!./!;8)#!*,!3#$!4-*3$./$!09+29+:!/93$!./!
4*//901$@!!"#$/$!D911!0$!8/$2!9+!.+!ex vivo!$L*1839*+!/7/3$;!
3*! 3$/3! 3#$! -.3$! .3! D#9)#! 4-*3$./$! 0$)*;$/! -$/9/3.+3@! !%$!
#*4$!3*!.+/D$-!3#$!K8$/39*+!*,!#*D!-$/9/3.+)$!$L*1L$/!.+2!
D#$3#$-! )$-3.9+! )1.//$/! *,! 9+#9093*-/! .-$! ;*-$! *-! 1$//!
-$/9/3.+3!3*!-$/9/3.+)$@!
!
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T)39L$F9:#3! #./! .! 4-$M,*-;81.3$2! 190-.-7! ,*-! /.1$! .3! *8-!
D$0/93$!.3!#334VaaDDD@.)39L$M/9:#3@)*;a4-*28)3/@!!"#9/!190-.-7!
#./! 0$$+! 2$/9:+$2! ./! .! :$+$-.1! 48-4*/$! ,-.:;$+3M
/)-$$+9+:! 190-.-7@! ! G3! )*;$/! -$.27M3*M/*.B! 9+! /#.4$!29L$-/$!
;9?38-$/@!!G3!#./!0$$+!.!L$-7!4*481.-!4-*28)3!D93#!09*3$)#/>!
4#.-;./! .+2! .).2$;9)! 1.0/! 9+L*1L$2! 9+! 3-.+/1.39*+.1!
-$/$.-)#@!
!
Impressions of the meetingV!!!
<*).39*+V!'?)$11$+3!
(8;0$-!*,!4.-39)94.+3/V!f**2!/9`$!
<$+:3#!*,!;$$39+:V!P8/3!-9:#3!
!
G!#.L$!0$$+!-$38-+9+:!3*!3#9/!;$$39+:!7$.-!.,3$-!7$.-@!!G3!9/!.!
:-$.3! 41.)$! 3*! /$$! ,9-/3M)1.//! )8339+:M$2:$! /)9$+)$>! 3*! 1$.-+!
+$D! 3$)#+9K8$/>! 3*! ;$$3! )*11.0*-.3*-/! .+2! $L$+! L$+38-$!
).493.19/3/!,*-!B9)B9+:!*,,!3#.3!+$D!)*;4.+7!7*8!#.L$!.1D.7/!
2-$.;$2!*,!/3.-39+:@ 
!
NameV!F.;9!&.#-8/!
SupervisorV!P.;$/!T@!%$11/!
DepartmentV! Department! *,! N#.-;.)$839).1! =#$;9/3-7>!
E=FC!
Mailing addressV!E=FC!&=![__[>!S7$-/!O.11>!A**;!F_R]!
5^RR!]3#!F3>!F.+!C-.+)9/)*>!=T!!\]5_6M[ZZR!
Email addressV!/.;9@;.#-8/W8)/,@$28
Phone numberV!]5_M_5]M]_RQ!
Fax numberV!]5_M_5]M]_R^!
!
OverviewV! "*49)V! ! f1*0.1! N-*,919+:! *,! N-*3$*17/9/! 9+!
T4*43*/9/!
!
PresentationV!%$!#.L$!-$)$+317!2$L$1*4$2!.!+*L$1!/3-.3$:7!
,*-!4-*3$*;9)!4-*,919+:!*,!4-*3$*17/9/!9+!)*;41$?!/.;41$/!3#.3!
;.B$/! 8/$! *,! .+! $+:9+$$-$2! 4$4392$! 19:./$! 3$-;$2!
/803919:./$>!.!L.-9.+3!*,! 3#$!/$-9+$!4-*3$./$!/803919/9+@! !"#9/!
$+`7;$!9/!8/$2!3*!/$1$)39L$17!1.0$1!4-*3$9+!(M3$-;9+9!)-$.3$2!
,*11*D9+:! 4-*3$*17/9/>! .11*D9+:! ,*-! .,,9+937! 48-9,9).39*+! .+2!
/80/$K8$+3! &FM0./$2! 92$+39,9).39*+! *,! )*--$/4*+29+:! (M
3$-;9+.1! 4$4392$/@! !%$! #.L$! 83919`$2! 3#9/! ;$3#*2! 3*! 4-*,91$!

http://www.active-sight.com/products
mailto:sami.mahrus@ucsf.edu
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3#$! 4-*3$*17/9/! ).--9$2! *83! 07! )./4./$/! 28-9+:! .4*43*/9/!
H4-*:-.;;$2! )$11! 2$.3#I@! ! S./$2! *+! 29L$-/$! /3829$/! *,!
.4*43*/9/! 9+! 29,,$-$+3! *-:.+9/;/! .+2! )$11! 374$/>! 3#$-$! .-$!
)8--$+317! .44-*?9;.3$17! ]RR! B+*D+! )./4./$! /80/3-.3$/@!!
E/9+:!.!/9+:1$!$?4$-9;$+3.1!/7/3$;!*,!*+$!)$11!374$!.+2!*+$!
.4*43*39)! 9+28)$->! *8-! /3829$/! #.L$! 3#8/! ,.-! -$/813$2! 9+!
92$+39,9).39*+!*,!_R!-$4*-3$2!.+2!.+!.22939*+.1![RR!4-$L9*8/17!
8+-$4*-3$2!)./4./$!/80/3-.3$/@!
!
ImpressionsV! "#9/! ;$$39+:! D./! $?)$11$+3@! ! G! L$-7! ;8)#!
$+d*7$2!3#$!;9?38-$!*,!3.1B/!,-*;!.).2$;9.!.+2!9+28/3-7>!./!
D$11! ./! 3#$! 3#*8:#3M4-*L*B9+:! 4.+$1! 29/)8//9*+! *+! L$+38-$!
).493.1! .+2! 09*3$)#@! !&.+7! *,! 3#$! /#*-3$-! 3.1B/! 07! /382$+3/!
.+2! 4*/32*)/! D$-$! ./! 9;4-$//9L$! ./! 3#$! 1*+:$-! 3.1B/! 07!
,.)8137@! ! "#$! ;$$39+:! D./! L$-7! D$11! *-:.+9`$2! .+2! 3#$!
1*).39*+!D./!.;.`9+:@!
!
NameV!J$+.!&.--9+8))9!
SupervisorV!N$3$-!X8#+!
DepartmentV!=$11!S9*1*:7!
Mailing addressV!5R__R!(!"*--$7!N9+$/!A2>!=S![Q_!
<.!P*11.>!=T!\[RZ^!
Email addressV!2;.--9+8W/)-944/@$28
Phone numberV!6_6M^6]M^5\^!
Fax numberV!6_6M^6]M^555!
!
OverviewV! c8-! -$/$.-)#! ,*)8/$/! *+! 2$3$)39+:! .+2!
)#.-.)3$-9`9+:!)9-)81.39+:!38;*-!)$11/!9/*1.3$2!,-*;!3#$!01**2!
*,!;$3./3.39)!).+)$-!4.39$+3/@!!
!
N-$/$+3.39*+V! ! "#$! 09*1*:9).1! .+2! )19+9).1! /9:+9,9).+)$! *,!
)9-)81.39+:!38;*-!)$11/@!
!
ImpressionsV! "#9/! D./!;7! ,9-/3! 39;$! .3! 3#$! =.0*!;$$39+:!
.+2! G! 3#*8:#3! 3#$! ;$$39+:! D./! ,.+3./39)@! ! G! D./! K893$!
9;4-$//$2! D93#! 3#$! 29L$-/937! *,! #9:#! ).190$-! -$/$.-)#!
4-$/$+3$2!07!:-.28.3$!/382$+3/>!NGl/>!.+2!/4*+/*-/@!!"#.+B!
7*8!,*-!9+L939+:!;$k!
!
NameV!J.L92!&911.-!

mailto:dmarrinu@scripps.edu
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DepartmentV!T22-$//V!!"#$!F)-944/!A$/$.-)#!G+/39383$>!&SM
5\>!5R__R!(@!"*--$7!N9+$/!A2@>!<.!P*11.>!=T!\[RZ^@!
Mailing addressV!Department!*,!&*1$)81.-!S9*1*:7!
"#$!F)-944/!A$/$.-)#!G+/39383$!
Email addressV!'@!&.91!T22-$//V!!;911.-W/)-944/@$28
Phone numberV!N#*+$V!!H6_6I!^6]M\6^R!
Fax numberV!CTqV!H6_6I!^6]M\RQ^!
!
OverviewV! ! ! &7! 1.0*-.3*-7! 2$L$1*4/! .+2! .4419$/! ;*2$-+!
,18*-$/)$+)$! /4$)3-*/)*49)! ;$3#*2/>! 9+)1829+:! /9+:1$M
;*1$)81$! .+2! 39;$M-$/*1L$2! 3$)#+9K8$/>! ,*-! 09*4#7/9).1!
/3829$/!*,!+8)1$9)!.)92!,*129+:!4-*)$//$/!.+2!4-*3$9+M+8)1$9)!
.)92! 9+3$-.)39*+/@! ! "#$! ;.d*-! 4-*d$)3/! 9+! *8-! 1.0*-.3*-7!
9+)182$V!H.I!&*1$)81.-!09*4#7/9)/!*,!J(T!-$419).39*+@!!%$!.-$!
2$L$1*49+:! /9+:1$M;*1$)81$! ,18*-$/)$+)$! ;$3#*2/! 3*!
L9/8.19`$! 27+.;9)! )*+,*-;.39*+.1! )#.+:$/! 3#.3! *))8-! ./! .!
J(T! 4*17;$-./$! -$419).3$/! *-! 4-**,-$.2/! J(T@! H0I! A(T!
,*129+:! .+2! -90*+8)1$*4-*3$9+! .//$;017@! ! %$! .-$! /38279+:!
3#$! .//$;017! 4.3#D.7! *,! 3#$! /9:+.1! -$)*:+939*+! 4.-39)1$!
HFANI! .+2! 3#$! *19:*;$-9`.39*+! *,! OGUM5! A$L! *+! 3#$! A$L!
A$/4*+/$!'1$;$+3! HAA'I!A(T!8/9+:!0*3#!081B!.+2!/9+:1$M
;*1$)81$!,18*-$/)$+)$!;$3#*2/@!
!
PresentationV! ! &7! 3.1B! ,*)8/$2! *+! 3#$! A$LaAA'! /7/3$;!
,-*;!OGUM5@!!A$L!9/!.!B$7!-$:81.3*-7!4-*3$9+!,-*;!OGUM5!3#.3!
)*+3-*1/! 3#$! 3-.+/939*+! ,-*;! 3#$!$.-17! 3*! 1.3$!4#./$/!*,! L9-.1!
:$+$! $?4-$//9*+@! ! A$L! 09+2/! 3*! 3#$! AA'! D93#9+! 3#$! L9-.1!
A(T>! D#$-$! 93! .//$;01$/! ./! .+! *19:*;$-9)! A(N@! ! "#$!
,*-;.39*+! *,! 3#$! *19:*;$-9)! )*;41$?! 9/! $//$+39.1! ,*-! 3#$!
/80/$K8$+3!$?4*-3!*,!8+/419)$2!L9-.1!;A(T!,-*;!3#$!+8)1$8/!
3*!3#$!)73*41./;@!!O$+)$>!3#$!09+29+:!*,!A$L!3*!3#$!AA'!.+2!
3#$!/80/$K8$+3!*19:*;$-9`.39*+!.-$!4*3$+39.1!3.-:$3/!,*-!+$D!
3#$-.4$839)! .:$+3/! ,*-! 3#$! 3-$.3;$+3! *,! TGJF@! ! %$! #.L$!
2$L$1*4$2! .! +*L$1! /9+:1$M;*1$)81$! 9;.:9+:! ;$3#*2! 3*!
L9/8.19`$!3#$!09+29+:!.+2!*19:*;$-9`.39*+!*,!A$L!*+!9+29L928.1!
AA'! ;*1$)81$/! 9;;*0919`$2! *+! .! /8-,.)$@! ! "#9/! .44-*.)#!
#./! .11*D$2! 8/! 3*! 29//$)3! 3#$! .//$;017! 4.3#D.7! 9+! :-$.3!
2$3.91>! -$L$.19+:! 3#.3! 3#$! A$LMAA'! )*;41$?! .//$;01$/! L9.!
3#$! /$K8$+39.1! 09+29+:! *,! A$L! ;*+*;$-/! 3*! 3#$! AA'@!!
&*-$*L$->! D$! #.L$! K8.+39,9$2! 3#$! ;9)-*/)*49)! .//*)9.39*+!

mailto:millar@scripps.edu
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.+2!29//*)9.39*+!-.3$/!.3!$.)#!/3$4!*,!3#$!.//$;017!4.3#D.7@!!
G+3$-$/39+:17>! *19:*;$-9`.39*+! *,! A$L! *+! 3#$! AA'! $?#9093/!
/9:+9,9).+3! +$:.39L$! )**4$-.39L937>! D#9)#!;.7! 41.7! .! -*1$! 9+!
3#$!09*1*:9).1!,8+)39*+!*,!A$L@!
!
Impressions:!
<*).39*+V!!'?)$11$+3@!
(8;0$-! *,! 4.-39)94.+3/V! ! f**2! /9`$! .+2! ;9?! *,! ,.)8137>!
4*/32*)/!.+2!:-.28.3$!/382$+3/@!
<$+:3#!*,!;$$39+:V!!P8/3!-9:#3@!
!
"#9/!D./!.+*3#$-! /8))$//,81! .+2!#9:#17!$+d*7.01$!;$$39+:@!!
"#$!=.0*!;$$39+:! 9/!*+$!*,! 3#$!;*/3! 9+,*-;.39L$!;$$39+:/!
3#.3! G! 3749).117! .33$+2>! .+2! #./! 0$)*;$! .! #9:#19:#3! *,! 3#$!
/)9$+39,9)!7$.-!,*-!;$@!!"#$!0-$.23#!*,!3*49)/!.+2!3#$!K8.1937!
*,! 3#$! /)9$+)$! 4-$/$+3$2! .-$! .1D.7/! *83/3.+29+:@! ! "#9/!
;$$39+:! 4-*L92$/! .! 8+9K8$! *44*-38+937! 3*! 1$.-+! .0*83!
$?)939+:!+$D!.-$./!*,!-$/$.-)#!.3!0*3#!F)-944/!.+2!E=FC@!!G!
.1/*! $+d*7! 3#$! )#.+)$! 3*! 9+3$-.)3! D93#! F)-944/! .+2! E=FC!
)*11$.:8$/! 9+! .! ,-9$+217>! -$1.?$2! .3;*/4#$-$@! ! "#$! '1!
N-$/92$+3$! O*3$1! )*+39+8$/! 3*! 4-*L92$! .! )*+L$+9$+3! L$+8$!
,*-!3#$!;$$39+:@!
!
!
!
NameV!A*+.12!T@!&9119:.+!
DepartmentV!=$11!S9*1*:7>!"#$!F)-944/!A$/$.-)#!G+/39383$!
Mailing addressV!5R__R!(@!"*--$7!N9+$/!A*.2>!=S[[^>!!
"#$!F)-944/!A$/$.-)#!G+/39383$>!!
<.!P*11.>!=T!\[RZ^!
Email addressV!;9119:.+W/)-944/@$28
Phone numberV!6_6!^6]!\6[^!
Fax numberV!6_6!^6]![^]\!
!
OverviewV! ! %$! 8/$! )-7*M$1$)3-*+! ;9)-*/)*47! .+2! 9;.:$!
.+.17/9/! 3*! /3827! 3#$! /3-8)38-$! .+2!;$)#.+9/;!*,! .)39*+! *,!
/$L$-.1! ;.)-*;*1$)81.-! .//$;019$/@! ! =8--$+3! 9+3$-$/3/!
9+)182$! .)39+M;7*/9+! .+2! ;9)-*38081$MB9+$/9+! )*;41$?$/>!
4-*3$9+/!3#.3!.,,$)3!;9)-*38081$!27+.;9)/>!TTT!4-*3$9+/!.+2!
;$;0-.+$! 4-*3$9+/@! %$! 8/$! 3#$! 3#-$$M29;$+/9*+.1! ;.4/!

mailto:milligan@scripps.edu
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).1)81.3$2! ,-*;! $1$)3-*+! 9;.:$/! *,! 3#$! ;.)#9+$/! 3*:$3#$-!
D93#!09*)#$;9).1!2.3.!.+2!#9:#M-$/*1839*+!?M-.7!/3-8)38-$/!*,!
3#$! 9+29L928.1! )*;4*+$+3/! 3*! 4-*L92$! 9+/9:#3! 9+3*!;*1$)81.-!
;$)#.+9/;/@!!
!
PresentationV! "#$! X9+$/9+/V! O*D! +.38-$! $+:9+$$-$2! .!
-.+:$!*,!;*1$)81.-!;*3*-/!.+2!.!2$4*17;$-9`9+:!;.)#9+$@!
!
G! 2$/)-90$2! #*D! 418/M$+2! 29-$)3$2! .+2! ;9+8/M$+2! 29-$)3$2!
B9+$/9+/! $?$)83$! 4*D$-/3-*B$/! D#91$! .33.)#$2! 3*! 3#$9-!
;9)-*38081$!3-.)B/@!!"#9/!;$)#.+*)#$;9).1!.)39L937!D./!3#$+!
)*+/92$-$2! 9+! 3$-;/! *,! 3#-$$! )*841$2! )7)1$/V! .+! T"N./$!
)7)1$>! .+! .33.)#;$+3! )7)1$! .+2! .! ;$)#.+9).1! )7)1$@! G!
$?41*-$2! 3#$! L.-9*8/! D.7/! 3#$/$! )7)1$/! )*812! 0$! )*841$2>!
$;4#./9`9+:!3#.3!.11!,*8-!4*//9091939$/!#.L$!0$$+!$?41*-$2!07!
+.38-$>! -$/8139+:! 9+! 418/! .+2! ;9+8/! $+2! 29-$)3$2! B9+$/9+/>!
.+2!,*-D.-2!.+2!0.)BD.-2!;7*/9+/@!C9+.117!G!4-$/$+3$2!2.3.!
3#.3! /8::$/3! 2$4*17;$-9`9+:! B9+$/9+/! .-$! 2$/9:+$2! 3*! 09+2!
3D*! .2d.)$+3! 4-*3*,91.;$+3/>! 3#$-$07! ;.?9;9`9+:! 3#$9-!
2$/3.0919`9+:!.)39L937!.3!;9)-*38081$!$+2/@!
!
ImpressionsV!/9`$!*,!3#$!:-*84!M!$?)$11$+3!!
1*).39*+!*,!3#$!;$$39+:M!$?)$11$+3!
.33$+2$$/!.+2!4-$/$+3$-/M!$?)$11$+3!
1$+:3#!*,!3#$!;$$39+:!M$?)$11$+3!
!
T11! 3#$! 4-$/$+3.39*+/!D$-$! *,! L$-7! #9:#! K8.1937@! G! ,*8+2! 3#$!
/382$+3!4-$/$+3.39*+/!4.-39)81.-17!8/$,81@!!
!
NameV!J.+9$1!<@!&9+*->!P-@>!N#@J@!
DepartmentV!=.-29*L./)81.-!A$/$.-)#!G+/39383$a!E=FC!
Mailing addressV! 5^RR! ]3#! F3@>! SO! A;! ZRZT>! E=FC! S*?!
[_Z[>!F.+!C-.+)9/)*>!=T!\]5_6M[ZZR!
Email addressV!2.+9$1@;9+*-W8)/,@$28
Phone numberV!]5_M_5]M[__5!
Fax numberV!]5_M_5]M[__R!
!
OverviewV! !&7! 1.0!/3829$/! 3#$!/3-8)38-$!.+2!,8+)39*+!*,! 9*+!
)#.++$1! 4-*3$9+/! .+2! 3#$! ;*1$)81$/! 3#.3! -$:81.3$! 3#$9-!
,8+)39*+@c8-!D*-B! 9+! 9*+! )#.++$1/! )*L$-/! 3D*! 0-*.2! .-$./V!

mailto:daniel.minor@ucsf.edu
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/3-8)38-.1! 9+L$/39:.39*+! *,! 9*+! )#.++$1! .-)#93$)38-$! .+2!
,8+)39*+>! .+2! 3#$! 2$L$1*4;$+3! *,! +$D! ;$3#*2/! 3*! 92$+39,7!
.+2! ;.4! 3#$! /93$/! *,! .)39*+! *,! 9*+! )#.++$1! -$:81.3*-7!
;*1$)81$/@! ! G*+!)#.++$1!4-*3$9+/!.-$!)$+3-.1! 3*! 3#$! ,8+)39*+!
*,!3#$!0-.9+>!#$.-3>!.+2!+$-L*8/!/7/3$;@!!E+2$-/3.+29+:!#*D!
9*+!)#.++$1/!D*-B!.3!3#$!;*1$)81.-!1$L$1!/#*812!,.)9193.3$!3#$!
2$L$1*4;$+3! *,! .! -.+:$! *,! 4*3$+39.1! 3#$-.4$839)/! ,*-!
3-$.3;$+3!*,!)*:+939L$!29/*-2$-/>!).-29.)!29/$./$/>!.+2!4.9+@!
!
!
PresentationV!!&7!3.1B!)*L$-$2!;7!1.0*-.3*-7l/!-$)$+3!D*-B!
*+!3#$!/3-8)38-.1!.+2!,8+)39*+.1!)#.-.)3$-9`.39*+!*,!.!L*13.:$M
:.3$2!4*3.//98;!)#.++$1! -$:81.3*-7! )*;41$?>! 3#$!XL]@Z!"5!
2*;.9+aX=#GN5! )*;41$?@! ! ! XL]! )#.++$1/! 41.7! 9;4*-3.+3!
-*1$/! 9+! 3#$! -$:81.39*+! *,! $?)93.091937! 9+! 3#$! 0-.9+! .+2!#$.-3@!!
"#$!9+3$-.)39*+!D93#!X=#GN!).1)98;!/$+/*-/!9/!)$+3-.1!3*!XL]!
)#.++$1!,8+)39*+@!!'?.)317!#*D!X=#GN/!09+2!3*!.+2!;*281.3$!
XL]! )#.++$1/! #./! 0$$+! .! )*+3-*L$-/9.1! 3*49)! D93#! 3#-$$!
:-*84/!4-$/$+39+:!3#-$$!;838.117!$?)18/9L$!;*2$1/!0./$2!*+!
29,,$-$+3!374$/!*,!/3-8)38-.1!.+2!09*)#$;9).1!/3829$/@!c8-!)*M
)-7/3.1! /3-8)38-$! .+2! /;.11M.+:1$! qM-.7! /).33$-9+:! .+.17/9/!
HFTqFI!*,!3#$!XL]@Z!"5!2*;.9+aX=#GN5!)*;41$?!2$,9+$/!3#$!
;*1$)81.-! 0./9/! ,*-! #*D! X=#GN5! 9+3$-.)3/! D93#! 3#$! 4*-$!
,*-;9+:!/808+93!.+2!-$/*1L$/! 3#$! 9//8$!,*-!#*D!3#$!)#.++$1!
.+2! -$:81.3*-7! 4-*3$9+! 9+3$-.)3@! ! c8-! 2.3.! /#*D! 3#.3! 3#$!
)*;41$?! ,*-;/! .! )-*//M/#.4$2! *)3.;$-! 9+! D#9)#! $.)#!
X=#GN! 4-*3$9+! 9+3$-.)3/! D93#! 3D*! )#.++$1! /808+93/! L9.! 3D*!
29/39+)3!/93$/>!3$-;$2!lF93$!5l!.+2!lF93$![l@!!"#9/!.--.+:$;$+3!
D./! +*3! .+39)94.3$2! 07! .+7! *,! 3#$! 4-$L9*8/17! 48019/#$2!
;*2$1/@! ! !c8-! ,8+)39*+.1! /3829$/! ! 2$;*+/3-.3$! 3#.3! 3#$! 3D*!
/93$/!*,!)#.++$1aX=#GN!9+3$-.)39*+!#.L$!3D*!/$4.-.01$!-*1$/@!!
F93$! 5! 9/! )-939).1! ,*-! ).1)98;M2$4$+2$+3! ,*-;.39*+! *,! 3#$!
)*;41$?! .+2! -$:81.3$/! )#.++$1! 3-.,,9)B9+:! 3*! 3#$! 41./;.!
;$;0-.+$@!!F93$![!9/!3#$!;*281.3*-7!/93$@!!&83.39*+/!9+!F93$![!
1$.L$! X=#GNaXL]! .//*)9.39*+! .+2! 3-.,,9)B9+:! 4-*4$-39$/! 9+!
3.)3>! 083! .0*19/#! 3#$!;*281.3*-7! $,,$)3/! *,! XL]! *+! )#.++$1!
09*4#7/9).1!4-*4$-39$/@!
"#9/! D*-B! -$/*1L$/! #*D! XL]! )#.++$1/! .+2! X=#GN! 4-*3$9+/!
9+3$-.)3!.+2!/$-L$/!./!.!41.3,*-;! ,*-! ,8-3#$-!29//$)39*+!.+2!
;*281.39*+!*,!XL]!)#.++$1!,8+)39*+@!
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!
!
ImpressionsV!"#$!;$$39+:!D./!$?)$11$+3@!"#$!)*;09+.39*+!
*,!.!:-$.3!1*).39*+>!.!/;.11!:-*84>!)*+)9/$!G;4-$//9*+/>!.+2!
*83/3.+29+:! /)9$+39,9)! )*+3$+3! )-$.3$2! .! 8+9K8$! .3;*/4#$-$!
,*-! 0*3#! 1$.-+9+:! .+2! +$3D*-B9+:@! "#$! 4.-39)94.39*+! *,! 3#$!
09*3$)#+*1*:7! )*;;8+937! 4-*L92$2! .! :**2! 0.1.+)$! *,!
/)9$+39,9)!L9$D4*9+3/@!!"#9/!9/!3#$!*+17!;$$39+:!G!#.L$!0$$+!3*!
D#$-$!3#$-$!9/!/8)#!:**2!9+3$-.)39*+!0$3D$$+!.).2$;9)!.+2!
09*3$)#+*1*:7! /)9$+39/3/@! ! "#$! *44*-38+937! 3*! ,*-:$! +$D!
/)9$+39,9)! 9+3$-.)39*+/! D93#! 0*3#! .).2$;9)! .+2! 9+28/3-9.1!
/)9$+39/3/!9+!.!-$1.?$2!$+L9-*+;$+3!9/!9+L.18.01$@!!
!
NameV!'/D.-!(.-.7.+.+!
SupervisorV!N-*,@!T+2-$d!F.19!
DepartmentV! J$43@! *,! S9*4#.-;.)$839).1! F)9$+)$/>!
E+9L$-/937!*,!=.19,*-+9.!M!F.+!C-.+)/9)*!
!
Mailing addressV! S7$-l/! O.11! _! F*83#! _R5Z^>! E=FC! &=!
[__[>!5^RR!]3#!F3-$$3>!F.+!C-.+)9/)*>!=T!\]5_6M[ZZR!
Email addressV!$/D.-W/.191.0@*-:
Phone numberV!p5!H]5_I!_5]M][_6!
Fax numberV!p5!H]5_I!_5]M][Z5!
!
OverviewV! ! &7! -$/$.-)#! ,*)8/! 9/! *+! 3#$! 2$L$1*4;$+3! *,!
;$3#*2/! .+2! .1:*-93#;/! ,*-! 1.-:$M/).1$! 4-*3$9+! /3-8)38-$!
;*2$19+:! .+2! 3#$9-! .4419).39*+! 3*! 09*1*:9).1! 4-*01$;/!
-$K89-9+:!#9:#M3#-*8:#483!/3-8)38-.1!2.3.@!
!
N-$/$+3.39*+V! ! G! #.L$! 2$L$1*4$2! .! )*;41$3$17! .83*;.39)!
4-*3$9+! /3-8)38-$! ;*2$19+:! 494$19+$>! ).11$2! &cJNGN'! 3#.3!
).+!).1)81.3$!)*;4.-.39L$!;*2$1/!*+!.!:$+*;$M/).1$@!"#$!
494$19+$!)*+/9/3/!*,!/$L$-.1!/3.3$M*,M3#$M.-3!;*281$/!,*-!,*12M
.//9:+;$+3>! 3.-:$3M3$;41.3$! .19:+;$+3>! ;*2$1! 089129+:! .+2!
;*2$1! $L.18.39*+@! T4419).39*+! *,! 3#$! 494$19+$! 3*! /$L$-.1!
:$+*;$/! 9+29).3$/! 3#.3! 2*;.9+/! 9+! .44-*?@! _Rv! *,! .11!
/$K8$+)$/! 9+! .+7! :$+*;$! ).+! 0$! ;*2$1$2! .3! 8/$,81!
.))8-.)7! .+2! ,*12/! ).+! 0$! .//9:+$2! 3*! .+! .22939*+.1! 5Rv@!
"D*!;*/3! -$)$+3! /.;41$! .4419).39*+/! *,!&cJNGN'! .-$V! H9I!
&cJNGN'! #./! 0$$+! 8/$2! 3*! ).1)81.3$! ;*2$1/! ,*-! .11!

mailto:eswar@salilab.org
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-90*/*;.1! 4-*3$9+/! 9+! =.+9+$! 6RF! -90*/*;$! 3#.3! D$-$!
/80/$K8$+317! 2*)B$2! 9+3*! .! 1*DM-$/*1839*+! )-7*M$1$)3-*+!
2$+/937! ;.4! 3*! 9+3$-4-$3! 3#$! /3-8)38-.1! ;*2$1! *,! 3#$!
;.;;.19.+! -90*/*;$! .3! .! ;*1$)81.-! 1$L$1@! H99I! &*2$1/! ,*-!
.44-*?9;.3$17! _RRR! 8+)#.-.)3$-9`$2! .;92*#7-*1./$!
/$K8$+)$/!D$-$!).1)81.3$2!.+2!8/$2!,*-!9+!/9119)*!2*)B9+:!*,!
B+*D+! /80/3-.3$/@! "#$! #9:#M/)*-9+:! )*;41$?$/! D$-$! 3#$+!
8/$2!3*!)1.//9,7!3#$!/$K8$+)$/!9+3*!/4$)9,9)!/80,.;919$/@!!
!
ImpressionsV!"#$!;$$39+:!D./!D$11!*-:.+9`$2!D93#!.! 1*3!*,!
9+3$-$/39+:! 3.1B/! .+2! 4.+$1! 29/)8//9*+/@! "#$! )*+,18$+)$! *,!
/)9$+39/3/! ,-*;! .).2$;9.! .+2! 9+28/3-7! 4-*L92$2! ,*-! ;.+7!
$+19:#3$+9+:! 29/)8//9*+/@! "#$! .11M9+)18/9L$! -$/*-3! 1*).39*+!
B$43! .11! 4.-39)94.+3/! 3*:$3#$-! 3#.3! #$14$2! ;.?9;9`$! /*)9.1!
9+3$-.)39*+! 28-9+:! 3#$! .;41$! 8+/3-8)38-$2! 39;$! 4-*L92$2@!
cL$-.11! G! D*812! -$)*;;$+2! .! /9;91.-! ,*-;.3! ,*-! ,838-$!
;$$39+:/@!
!
!
NameV!F#$--7!(9$//$+!
SupervisorV!S$+!=-.L.33!
DepartmentV!=#$;9).1!S9*1*:7!
Mailing addressV!5R__R!(!"*--$7!N9+$/!A*.2!S==M5_\!
<.!P*11.!=T!\[5[\!
Email addressV!+9$//$/W/)-944/@$28
Phone numberV!6_6!^6]!6QZQ!
Fax numberV!6_6!^6]!6R[Z!
!
OverviewV! &.+7! ;$3.0*19)! $+`7;$/>! 9+)1829+:! 194./$/>!
*?92*-$28)3./$/>! .+2! :183.3#9*+$! FM3-.+/,$-./$/>! .-$!
0$19$L$2! 3*! ;.B$! B$7! )*+3-90839*+/! 3*! 4-9;.-7! 38;*-!
4-*:-$//9*+>! 9+L./9*+>!.+2!;$3./3./9/@!T/!/8)#>! 3#$-$! 9/!.+!
8-:$+3!+$$2! ,*-!$18)92.39+:! 3#$!4-$)9/$! -*1$/! 3#.3!;$3.0*19)!
$+`7;$/! 41.7! 9+! ).+)$-! 09*1*:7>! /*! ./! 3*! 8+)*L$-! +$D!
4*3$+39.1!3#$-.4$839)!3.-:$3/!.+2!09*;.-B$-/@!
!
PresentationV!E/9+:!.)39L937!0./$2!4-*3$9+!4-*,919+:!HTSNNI>!
.+!.2L.+)$2!4-*3$*;9)!3$)#+*1*:7!3#.3!.//$//$/!3#$!.)39L937!
*,! ;.+7! $+`7;$/! 9+! 4.-.11$1! D93#9+! +.39L$! 4-*3$*;$/>! D$!
#.L$! 92$+39,9$2! 3#$! /$-9+$! #72-*1./$! XGTT5ZQZ! ./! 0$9+:!

mailto:niesses@scripps.edu


 35

#9:#17! $1$L.3$2! 9+! +8;$-*8/!4.3#*:$+9)! #8;.+! ).+)$-! )$11!
19+$/@! "#$/$! 9+)182$2! )$11! 19+$/! ,-*;! /$L$-.1! 38;*-9:$+9)!
*-9:9+/! 9+)1829+:! 3#$!0-$./3>!*L.-7>!.+2!/B9+@!&*-$*L$->! 3#9/!
$+`7;$! D./! ,*8+2! 3*! 0$! -.9/$2! 9+! .! +8;0$-! *,! 4-9;.-7!
#8;.+! 38;*-/! )*;4.-$2! 3*! 3#$9-! )*--$/4*+29+:! +*-;.1!
39//8$/@!!"*:$3#$->! 3#$/$!2.3.!/8::$/3!.+! 9;4*-3.+3!-*1$!,*-!
XGTT5ZQZ! 9+! #8;.+! 38;*-9:$+$/9/@! E/9+:! -$3-*L9-.1! :$+$!
3-.+/,$-! 9+! )*;09+.39*+! D93#! $93#$-! A(T9! *-! *L$-$?4-$//9*+!
3$)#+*1*:7!D$!#.L$!2$;*+/3-.3$2!3#.3!XGTT5ZQZ!9/!+*3!*+17!
+$)$//.-7!083!.1/*!/8,,9)9$+3!3*!/844*-3!/$L$-.1!*,!3#$!9+!L93-*!
.+2!9+!L9L*!4.3#*:$+9)!4-*4$-39$/!*,!0*3#!0-$./3!.+2!*L.-9.+!
#8;.+! ).+)$-! )$11! 19+$/@! "#$! *L$-$?4-$//9*+! *,! XGTT5ZQZ!
1$.2/! 3*! .+! .8:;$+3.39*+! *,! 3#$! 9+! L93-*! 4-*19,$-.39*+! .+2!
;9:-.39*+! 4*3$+39.1! .+2! 3#$! 9+! L9L*! 38;*-! :-*D3#! *,! ).+)$-!
)$11/@!&*-$*L$->!.!-$28)39*+!*,!XGTT5ZQZ!.)39L937!2$)-$./$2!
0*3#!3#$!;9:-.39*+!4*3$+39.1!.+2!3#$! 9+!L9L*!38;*-!:-*D3#!*,!
).+)$-! )$11/@! G;4*-3.+317>! XGTT5ZQZb/! .091937! 3*! -$:81.3$!
3#$/$! 4-*4$-39$/! D./! $+39-$17! 2$4$+2$+3! 84*+! 93/! ).3.1739)!
.)39L937@! "#$! ;*1$)81.-! ;$)#.+9/;! 07! D#9)#! XGTT5ZQZ!
-$:81.3$/! 3#$! 4.3#*:$+9)! 4-*4$-39$/! *,! #8;.+! ).+)$-! )$11!
19+$/! D./! .22-$//$2! 8/9+:! .! :1*0.1! ;$3.0*193$! 4-*,919+:!
/3-.3$:7! 9+! )*;09+.39*+! D93#! ;$3.0*19)! 1.0$19+:! /3829$/! 3*!
2$3$-;9+$! 3#.3! XGTT5ZQZ! /$-L$/! ./! .! )$+3-.1! +*2$! 9+! .+!
$3#$-! 19492! /9:+.19+:! 4.3#D.7! 3#.3! 0-92:$/! 3#$! 41.3$1$3M
.)39L.39+:! ,.)3*-! HNTCI! .+2! 17/*4#*/4#.3929)! .)92! H<NTI@!
S9*)#$;9).1! /3829$/! -$L$.1$2! 3#.3! XGTT5ZQZ! -$:81.3$/! 3#9/!
+$3D*-B! 07! #72-*17`9+:! 3#$!;$3.0*19)! 9+3$-;$29.3$! [M.)$371!
;*+*.1B71:17)$-*1! 3*! ;*+*.1B71:17)$-*1! H&Tf'I@!
N$-38-0.39*+!*,!XGTT5ZQZ!1$L$1/!*-!).3.1739)!.)39L937!9+!#8;.+!
).+)$-! )$11! 19+$/! 29-$)317! )*--$1.3$/! D93#! )#.+:$/! 9+! 3#$!
)*+)$+3-.39*+!*,!3#$/$!;$3.0*193$/@!"#$!/9:+9,9).+)$!*,!$3#$-!
19492/>!/8)#!./!<NT!9+!).+)$-!09*1*:7>!9/!2$;*+/3-.3$2!07!3#$!
,.)3! 3#.3!<NT!9/!.+!$/3.019/#$2!09*;.-B$-!*,!*L.-9.+!).+)$-!
0$9+:! $1$L.3$2! +$.-17! 5R! ,*12! 9+! ./)93$/! ,1892! .+2! <NT! #./!
0$$+!/#*D+! 3*! -$:81.3$!;.+7!*,! 3#$!4.3#*:$+9)!4-*4$-939$/!
*,! ).+)$-! )$11! 19+$/@! F9:+9,9).+317>! D$! #.L$! ,*8+2! 3#.3!
XGTT5ZQZM-$:81.3$2! )$1181.-! ;9:-.39*+! 9/! 2$4$+2$+3! *+! 3#$!
09*.)39L$!19492!<NT>!./!3#$!.22939*+!*,!./!19331$!./!5R!+;!.1B71M
<NT!-$/)8$2!3#$!;9:-.3*-7!2$,$)3!9+28)$2!07!.+!9+#90939*+!*,!
XGTT5ZQZ!.)39L937@!"#$/$!,9+29+:/! 9+29).3$!3#.3!XGTT5ZQZ!9/!
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.+!9;4*-3.+3!;*1$)81$!9+!#8;.+!).+)$-!09*1*:7@!!!!!
!
!
!
ImpressionsV!"#$!;$$39+:!D./!.!1*3!*,!,8+@!!!
!S*3#!/382$+3!.+2!NG!3.1B/!!D$-$!-$.117!D$11!2*+$!.+2!93!D./!
:-$.3!0$9+:!$?4*/$2!3*!/*!;.+7!29,,$-$+3!./4$)3/!*,!/)9$+)$@!!
"#.+B!7*8!,*-!3#$!*44*-38+937@!
!
!
NameV!P.;$/!N.81/*+!
DepartmentV!"#$!F)-944/!A$/$.-)#!G+/39383$!
Mailing addressV!&'&M<^5!
5R__R!(@!"*--$7!N9+$/!A*.2>!<.!P*11.>!=T!\[R5]!
Email addressV!d4.81/*+W/)-944/@$28
Phone numberV!6_6M^6]M\QZ]!
Fax numberV!6_6M^6]M\Q\R!
!
OverviewV!c8-!:-*84!9+L$/39:.3$/!3#$!-*1$/!*,!:17).+!09+29+:!
4-*3$9+/! 3#.3!;$29.3$! )$1181.-! 4-*)$//$/! )$+3-.1! 3*! 9;;8+$!
-$:81.39*+! .+2! 29/$./$@! ! G+! 4.-39)81.->! D$! .-$! 9+3$-$/3$2! 9+!
3#$! /9:1$)! ,.;917! *,! :17).+! 09+29+:! 4-*3$9+/! 3#.3! .-$!
$?4-$//$2! *+! ;*/3! D#93$! 01**2! )$11/! .+2! ;$29.3$! )$11M
/9:+.19+:!$L$+3/@!
!
PresentationV! =J[[>! .! ;$;0$-! *,! 3#$! /9:1$)! ,.;917>! 9/! .!
-$:81.3*-! *,! S! )$11! -$)$43*-! /9:+.19+:! D93#! .+! $?3-.)$1181.-!
2*;.9+!3#.3!-$)*:+9`$/!/9.19)!.)92!)*+3.9+9+:!:17).+/!*,!)$11!
/8-,.)$! :17)*4-*3$9+/! ./! 19:.+2/@! c8-! )8--$+3! ,*)8/! 9/! 3*!
8+2$-/3.+2! #*D! 3#$! :17).+M09+29+:! 2*;.9+! *,! =J[[!
;*281.3$/!93/!,8+)39*+!./!.!;*281.3*-!*,!S!)$11!/9:+.19+:@!
!
"#9/! 7$.->! D$! -$4*-3$2! 3#$! 2$L$1*4;$+3! *,! .! #$3$-*M
09,8+)39*+.1!;*1$)81$! )*;4-9/9+:! .!=J[[! 19:.+2! )*841$2! 3*!
.+!.+39:$+!3#.3!.//$;01$/!.!2$).L.1$+3!G:&M=J[[!)*;41$?!
*+! 3#$! /8-,.)$! *,! .! S! )$11@! ! c+)$! ,*-;$2>! 3#$! 9;;8+$!
)*;41$?! 9/! .! 3.-:$3! ,*-! )*;41$;$+3! ;$29.3$2! )$11! B9119+:@!!
"#9/! ! -$/813! /8::$/3/! .! +*L$1! .44-*.)#! 3*! 2$L$1*4;$+3! *,!
3#$-.4$839)/! ,*-! S! )$11! 1$8B$;9./! 07! 3.-:$39+:! 3#$! 19:.+2!
09+29+:!2*;.9+!*,!=J[[@!

mailto:jpaulson@scripps.edu
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!
!
ImpressionsV!<*).39*+V!'?)$11$+3!,.)91939$/!./!.1D.7/!
(8;0$-!*,!4.-39)94.+3/V!&.70$!.22!_M5R!,.)8137!+$?3!7$.-!
<$+:3#!*,!;$$39+:V!P8/3!-9:#3!
!
"#$!;$$39+:!#./!)*+/9/3$+317!;.9+3.9+$2!#9:#!/3.+2.-2/!*,!
:**2! /)9$+)$! D93#! .! :-$.3! ;9?! *,! 0./9)>! 3-.+/1.39*+.1! .+2!
.4419$2! -$/$.-)#! 9+! 3#$! /3-8)38-.1! 09*1*:7! .-$+.@! ! "#$!!
9+28/3-7a/4*+/*-/! .+2! L$+38-$! -$4-$/$+3.39L$/! .-$! .! B$7!
$1$;$+3! 9+! ;.B9+:! 3#$! ;$$39+:! 8+9K8$@! "#$! /382$+3/!
)*+39+8$! 3*! .;.`$! 07! )*+L$79+:! 3#$9-! 4-*d$)3! .+2! $?)939+:!
-$/813/!9+!_M^!;9+83$/@!
!
NameV!T2.;!A$+/1*!
DepartmentV!N#.-;.)$839).1!=#$;9/3-7!E=FC!
Mailing addressV!&=[__[!S7$-/!O.11!A**;!_RZ=>!5^RR!]3#!
F3-$$3!>!F.+!C-.+)9/)*>!=T!\]5_6!
Email addressV!.2.;@-$+/1*W8)/,@$28
Phone numberV!]5_@_5]@\Q\6!
Fax numberV!]5_@_5]@]_R^!
!
OverviewV!"#$!F;.11!&*1$)81$!J9/)*L$-7!=$+3$-!HF&J=I!9/!
.! uSZ! )*-$! ,.)91937! .3! E=FC! 4-*L929+:! E=! 09*;$29).1!
-$/$.-)#$-/! D93#! ;*2$-+! /;.11! ;*1$)81$! 29/)*L$-7!
3$)#+*1*:9$/>! 9+)1829+:! #9:#M3#-*8:#483! /)-$$+9+:! .+2!
;$29)9+.1! )#$;9/3-7! *439;9`.39*+! ).4.091939$/@! ! %$! .//9/3!
9+L$/39:.3*-/!9+!4$-,*-;9+:!09*)#$;9).1!.+2!)$11M0./$2!#9:#M
3#-*8:#483! /)-$$+/! 8/9+:! .+! .--.7! *,! ;*2$-+!
9+/3-8;$+3.39*+!.+2!$;41*79+:!.!/)-$$+9+:!190-.-7!*,!.-*8+2!
5^R>RRR! 1$.2M19B$! /;.11! ;*1$)81$/@! ! "#$! F&J=! ;$29)9+.1!
)#$;9/3-7!:-*84!/$1$)3/!.!/80/$3!*,!3#$/$!3.-:$3/a.//.7/!,*-!
,*11*DM84! *439;9`.39*+! /3829$/>! D93#! 3#$! 8139;.3$! :*.1! *,!
92$+39,79+:! )$11M.)39L$>! 4.3$+3.01$! 1$.2! /$-9$/! 3#.3! )*812! 0$!
,8-3#$-!2$L$1*4$2!07!9+28/3-7!4.-3+$-/@!!
!
PresentationV! =7/3$9+$! 4-*3$./$/! -$4-$/$+3! 4-*;9/9+:!
3#$-.4$839)! 3.-:$3/! 9+! 9;4*-3.+3! 083! +$:1$)3$2! 4.-./939)!
29/$./$/! /8)#! ./! =#.:./! 29/$./$! 9+! =$+3-.1! .+2! F*83#!
T;$-9).! .+2! /1$$49+:! /9)B+$//! 9+! T,-9).@! ! "#$! F&J=!

mailto:adam.renslo@ucsf.edu
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;$2)#$;!:-*84!#./!0$)*;$!9+L*1L$2!9+!.+!$,,*-3!3*!92$+39,7!
.+2!*439;9`$!9+#9093*-/!*,!3#$!4.-./939)!4-*3$./$/!)-8`.9+!.+2!
-#*2$/.9+@! ! <$.2! )*;4*8+2/! ,*-! 3#9/! $,,*-3! #.L$! 1.-:$17!
)*;$!,-*;!/)-$$+9+:!*,!).3#$4/9+!9+#9093*-!190-.-9$/!:.-+$-$2!
,-*;! 3#$! 4#.-;.)$839).1! 9+28/3-7@! "*! )*;41$;$+3! 3#9/!
.44-*.)#>! .+2! D93#! 3#$! .9;! *,! 92$+39,79+:! +*+M4$43929)!
9+#9093*-/>! D$! #.L$! -$)$+317! .4419$2! 9+! /919)*! ;$3#*2/! 3*!
/)-$$+! L9-38.1! 9+#9093*-/! 9+)*-4*-.39+:! L9+71! /81,*+$! *-!
.;9+*.)$3*+93-91$! D.-#$.2/@! ! "#9/! D*-B! D./! 2*+$! 9+!
)*11.0*-.39*+! D93#! A.,.$1.! C$--$9-.! 9+! 3#$! F#*9)#$3! .+2!
&)X$--*D! 1.0/! .3! E=FC@! ! T! /$3! *,! )*;;$-)9.117! .L.91.01$!
).-0*?719)!.)92/!D./!d*9+$2!9+!/919)*!3*!3#$!D.-#$.2/!.+2!3#$!
-$/8139+:! 190-.-7! *,! L9-38.1! 9+#9093*-/! 2*)B$2! 3*! .! 48019/#$2!
)-8`.9+!/3-8)38-$!8/9+:! 3#$!4-*:-.;!Jc=X@! ! G+! 3#$!2*)B9+:!
/3827>! .-39,9)9.1! )#.-:$/! D$-$! 9+3-*28)$2! 3*! 9+/8-$! 3#.3! 3#$!
$1$)3-*4#919)! /93$/! *+! 3#$! 9+#9093*-! /3-8)38-$/! D$-$! 1*).3$2!
+$.-! 3#$! .)39L$! /93$! )7/3$9+$! -$/928$@! E/9+:! 3#9/! .44-*.)#>!
D$!92$+39,9$2!+*+M4$43929)!9+#9093*-/!3#.3!.,,*-2$2!-$./*+.01$!
$+`7;.39)!.)39L937!.:.9+/3! )-8`.9+@! G+!.! /$4.-.3$! /$.-)#! ,*-!
+*+M)*L.1$+3! H-$L$-/901$I! 9+#9093*-/! *,! )-8`.9+>! .! /9;91.-!
2*)B9+:! /3827! D./! 9;41$;$+3$2! 3*! /)-$$+! 3#$! mG(=!
2.3.0./$! *,! )*;;$-)9.117! .L.91.01$! 1$.2M19B$! /;.11!
;*1$)81$/@! ! c83! *,! 3#9/! L9-38.1! /)-$$+>! D$! 92$+39,9$2! +*L$1!
/;.11!;*1$)81$/! 3#.3! 9+#9093!)-8`.9+! 9+!.!09*)#$;9).1!.//.7@!!
"#$!F&J=!)#$;9/3-7!3$.;!9/!)8--$+317!/7+3#$/9`9+:!.+.1*:/!
*,! 3#$/$! +*L$1! )-8`.9+! 9+#9093*-/! D93#! 3#$! .9;! *,! ;.449+:!
3#$9-!FTA!.+2!92$+39,79+:!;*-$!4*3$+3!2$-9L.39L$/@!!!!
!
ImpressionsV! "#9/! D./! .! -$.117! 9+3$-$/39+:! .+2! D$11!
*-:.+9`$2! )*+,$-$+)$@! ! "#$! /)*4$! *,! D*-B! 4-$/$+3$2! D./!
K893$!0-*.2>!.33$+2.+)$!.3!3#$!/$//9*+/!D./!L$-7!:**2>!.+2!
1*3/!*,!:**2!29/)8//9*+/!D$-$!,*/3$-$2@!!G!$/4$)9.117!$+d*7$2!
3#$!4.+$1!29/)8//9*+!*+!3#$!3*49)!*,!3-.+/1.39*+.1!/)9$+)$!.+2!
L$+38-$!).493.1!,8+29+:!*,!+$D!)*;4.+9$/@!!"#$!/$339+:!D./!
4$-,$)3! .+2! 3#$! #*3$1! D./! L$-7! D$11! -8+@! ! G! 1**B! ,*-D.-2! 3*!
.33$+29+:!.:.9+!9+!3#$!,838-$@!!
!
NameV!'1$+.!F.019+!
SupervisorV!A*0$-3!C1$33$-9)B!
DepartmentV!E=FC!
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Mailing address:!QRR!5Q3#!F3-$$3>!A**;!F]5[S!
F.+!C-.+)9/)*>!=T!\]5]Z!
Email addressV!/.019+W;/:@8)/,@$28
Phone numberV!]5_M_R[M_][Q!
Fax numberV!]5_M]^QM5\R[!
 
Overview:!&7!)8--$+3!-$/$.-)#!9/!,*)8/$2!*+!3#$!
;$)#.+9/;/!*,!-$:81.39*+!*,!+8)1$.-!-$)$43*-/@!!
!
PresentationV!T3!3#$!;$$39+:>!G!4-$/$+3$2!3#$!,9-/3!3#-$$M
29;$+/9*+.1!/3-8)38-$!*,!J.?M5!9+!.!,8+)39*+.1!)*;41$?!D93#!
93/!3.-:$3>!+8)1$.-!-$)$43*-!<AOM5>!.+2!/#*D$2!93/!
;$)#.+9/;!./!.!)*-$4-$//*-@!E+$?4$)3$217>!J.?M5!09+2/!
<AOM5!8/9+:!.!+$D17!29/)*L$-$2!,8+)39*+.1937>!.!-$4-$//*-!
#$19?!08913!,-*;!.!,.;917!)*+/$-L$2!/$K8$+)$!;*39,@!
&83.39*+/!9+!3#$!-$4-$//*-!#$19?!.-$!,*8+2!9+!#8;.+/!D93#!
$+2*)-9+$!/7+2-*;$/!.+2!.-$!/#*D+!3*!.33$+8.3$!J.?M5!
,8+)39*+!in vitro@!!!
!
GmpressionsV!"#$!;$$39+:!9/!L$-7!D$11!*-:.+9`$2>!*439;.1!9+!
/9`$!.+2!D93#!/84$-0!4-$/$+3.39*+/@!"#$!,*-;.3!*,!3#$!
;$$39+:!:9L$/!.!1*3!*,!4*//9091939$/!3*!)*;;8+9).3$!.+2!
29/)8//!/)9$+)$!9+!+*+M,*-;.1!/$339+:/@!C*-!3#$!,838-$!
;$$39+:/>!+*!)#.+:$/!.-$!+$)$//.-7@!!!!!
!
 
Investigator: T+2-$d!F.19!
Dept./Institution: J$43! *,! S9*4#.-;.)$839).1! F)9$+)$/>!
E=FC!
Mailing Address:!E=FC!&=![__[>!S7$-/!O.11!A**;!_RZS>!
5^RR!]3#!F3-$$3>!F.+!C-.+)9/)*>!=T!!\]5_6M[ZZR>!EFT!
Email Address:!/.19W/.191.0@*-:!
PhoneV!H]5_I!_5]!][[^! FAXV!H]5_I!_5]!][Z5!
!
OverviewV!%$!.-$!8/9+:!)*;483.39*+!:-*8+2$2! 9+! 3#$! 1.D/!
*,!4#7/9)/!.+2!$L*1839*+! 3*!/3827! 3#$!/3-8)38-$!.+2! ,8+)39*+!
*,! 4-*3$9+/@!%$! .9;! 3*! 9;4-*L$! .+2! .4417! ;$3#*2/! ,*-V! H9I!
4-$29)39+:! 3#$! /3-8)38-$/! *,! 4-*3$9+/i! H99I! 2$3$-;9+9+:! 3#$!
/3-8)38-$/!*,!;.)-*;*1$)81.-!.//$;019$/i!H999I!.++*3.39+:!3#$!
,8+)39*+/!*,!4-*3$9+/!8/9+:!3#$9-!/3-8)38-$/@! "#9/!-$/$.-)#!

mailto:sablin@msg.ucsf.edu
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)*+3-9083$/! 3*! /3-8)38-$M0./$2! ,8+)39*+.1! .++*3.39*+! *,!
4-*3$9+/! .+2! 3#8/! $+#.+)$/! 3#$! 9;4.)3! *,! :$+*;$!
/$K8$+)9+:>! /3-8)38-.1! :$+*;9)/>! .+2! ,8+)39*+.1! :$+*;9)/!
*+!09*1*:7!.+2!;$29)9+$@!
!
PresentationV! (8)1$.-! 4*-$! )*;41$?$/! H(N=/I! .-$! j_R!
&J.! 4-*3$9+.)$*8/! .//$;019$/! 3#.3! /$1$)39L$17! 3-.+/4*-3!
).-:*/!.)-*//!3#$!+8)1$.-!$+L$1*4$!H('I@!"*!2$3$-;9+$!3#$!
;*1$)81.-!.-)#93$)38-$!*,!3#$!(N=>!D$!)*11$)3$2!.!1.-:$!.+2!
29L$-/$! /$3! *,! 4-*3$*;9)! 2.3.! .+2! 2$L$1*4$2! .!;$3#*2! ,*-!
8/9+:!3#9/!2.3.!3*!2$,9+$!3#$!-$1.39L$!4*/939*+/!.+2!4-*?9;939$/!
*,!3#$!(N=b/!)*+/3938$+3!4-*3$9+/@!c8-!/3-8)38-$!-$L$.1/!3#.3!
#.1,! *,! 3#$! (N=! 9/! ;.2$! *,! .! )*-$! /).,,*12>! D#9)#! 9/!
/3-8)38-.117! .+.1*:*8/! 3*! L$/9)1$! )*.39+:! )*;41$?$/@! "#9/!
/).,,*12! ,*-;/! .+! 9+3$-1.)$2! +$3D*-B! 3#.3! )*.3/! 3#$! $+39-$!
)8-L$2!/8-,.)$!*,!3#$!('!;$;0-.+$!D93#9+!D#9)#!3#$!(N=!9/!
$;0$22$2@! "#$! /$1$)39L$! 0.--9$-! ,*-! 3-.+/4*-3! 9/! ,*-;$2! 07!
1.-:$! +8;0$-/! *,! 4-*3$9+/!D93#! 29/*-2$-$2! -$:9*+/! 3#.3! 19+$!
3#$! 9++$-! ,.)$! *,! 3#$! /).,,*12@! "#$!(N=! )*+/9/3/! *,! *+17! .!
,$D!/3-8)38-.1!;*281$/!3#.3!-$/$;01$!$.)#!*3#$-!9+!3$-;/!*,!
3#$! )*+,9:8-.39*+! *,! 3#$9-! #*;*1*:*8/! )*+/3938$+3/>! 3#8/!
4-*L929+:! )18$/! 3*! 3#$! .+)9$+3! $L*1839*+.-7! *-9:9+/! *,! 3#$!
(N=@!!
!
Impressions of the meetingV!!!
<*).39*+V!f**2!
(8;0$-!*,!4.-39)94.+3/V!N$-,$)3!
<$+:3#!*,!;$$39+:V!P8/3!-9:#3!
!
"#$-$! D./! 41$+37! *,! 39;$! 3*! 0$! $+:.:$2! 9+! ,-$$! ,*-;.3!
29/)8//9*+/! D93#! *3#$-! 4.-39)94.+3/@! T! 1.-:$! ,-.)39*+! *,! 3#$!
4-$/$+3.39*+/!!D$-$!9+/49-9+:!.+2!9+,*-;.39L$@!
 
 
NameV!'-9).!c11;.++!F.4#9-$!
DepartmentV! J$43! *,! G;;8+*1*:7>! "#$! F)-944/! A$/$.-)#!
G+/39383$!
Mailing addressV!5R__R!(*-3#!"*--$7!N9+$/!A2@>!G&&M[!
<.!P*11.>!=T!\[RZ^!
Email addressV!$-9).W/)-944/@$28

mailto:erica@scripps.edu
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Phone numberV!6_6!^6]!6QR[!
Fax numberV!6_6!^6]!6ZQR!
!
OverviewV! !&7! 1.0*-.3*-7!)*;09+$/!/3-8)38-.1>!09*)#$;9).1>!
.+2! 9;;8+*1*:9).1! 3$)#+9K8$/! 3*! 8+2$-/3.+2! 3#$!
4.3#*:$+$/9/! *,! L9-.1! #$;*--#.:9)! ,$L$-/>! .+2! 3*! 2$L$1*4!
L.))9+$/!.+2!9;;8+*3#$-.4$839)/!.:.9+/3!3#$;@!
!
PresentationV! ! G! 4-$/$+3$2! 3#$! )-7/3.1! /3-8)38-$! *,! .+!
.+390*27! 3$-;$2! 5ZCQM5M[>! 9+! )*;41$?! D93#! 93/! '0*1.! L9-8/!
fN!$493*4$@!5ZCQM5M[!D./!-.9/$2!.:.9+/3!3#$!m.9-$!/80374$/!
*,!3#$!'0*1.!L9-8/>!.+2!4-*3$)3/!.:.9+/3!5RRR?!1$3#.1!2*/$!*,!
'0*1.!L9-8/!9+!.+!.+9;.1!;*2$1@!"#$!.+390*27!9/!$+)*2$2!07!
-.-$!:$+$/@!c,!4.-39)81.-!9+3$-$/3!9/!3#$!1.;02.!?!19:#3!)#.9+>!
*,!D#9)#!+*!/3-8)38-$!D./!4-$L9*8/17!.L.91.01$@!"#$!8+8/8.1!
4-*3$9+! /$K8$+)$/! 9+! 3#9/!.+390*27!.2*43!8+8/8.1! /3-8)38-.1!
,$.38-$/!9+!0*3#!,-.;$D*-B!.+2!)*;41$;$+3.-937!2$3$-;9+9+:!
-$:9*+/@!"#$!)*+,*-;.39*+!*,! 3#$!fN!4$4392$! 9+! 3#$!.+39:$+!
09+29+:!/93$!19B$17!;9;9)/!3#$!$?4$)3$2!$?3$+2$2!/3-8)38-$!*,!
3#9/! -$:9*+!./! 93! .44$.-/! 9+! 3#$!#$.L917! :17)*/71.3$2!;8)9+M
19B$!2*;.9+!*,!3#$!9+3.)3!fN!*+!3#$!L9-.1!/8-,.)$@!
!
ImpressionsV!f**2!;9?!*,!)*+3$+3>!:**2!*44*-38+937!3*!,9+2!
)*11.0*-.39*+/!.3!"FAG!.+2!$1/$D#$-$!
 
 
NameV!f.-7!F98`2.B!
DepartmentV!"#$!F)-944/!A$/$.-)#!G+/39383$!
Mailing addressV!5R__R!(*-3#!"*--$7!N9+$/!A*.2!S==MRR^!
<.!P*11.>!=T!!\[RZ^!
Email addressV!/98`2.BW/)-944/@$28
Phone numberV!6_6!^6]M\]5_!
Fax numberV!6_6!^6]M\]\Q!
!
OverviewV! ! "#$! L$+8$! .+2! 3#$! *44*-38+937! 3*! 29/)8//!
/)9$+)$! 9+! .+! 9+,*-;.1! .3;*/4#$-$! D./! D*+2$-,81@! ! "#$!
;$$39+:!#./!9;4.)3$2!;7!1.0!9+!.!)*841$!*,!D.7/!.1-$.27@!
!
PresentationV! ! G! $+d*7$2! 3#$! /382$+3! -.492! 4-$/$+3.39*+/!!
.+2! G! 0$19$L$! 93! D./! .1/*! .! :**2! $?4$-9$+)$! ,*-! 3#$;@! ! T!

mailto:siuzdak@scripps.edu
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;9+83$! *-! 3D*! $?3-.! ;9:#3! #.L$! 0$$+! 8/$,81! .+2! 4$-#.4/!
/4-$.29+:!93!*L$-!3D*!$L$+9+:/@!!"#$!,.)8137!!D$-$!.1/*!:**2>!
.13#*8:#!;.+7!D$-$! D$11! *83! *,!;7! ,9$12! ,*-!;$! 3*! #.L$! .!
-$./*+.01$! 8+2$-/3.+29+:@! ! "#$!29/)8//9*+!*+!09*3$)#!D./!
$?)$11$+3@!
!
ImpressionsV! G3! /$$;$2! 19B$! .11! 3#$! .33$+2$$/! .44-$)9.3$2!
3#$! *44*-38+937! 3*! 3.1B! .0*83! 3#$9-! /)9$+)$@! ! T+2! 3#$!
9+3$-.)39*+/! *,! 3#$! /382$+3/! D93#! 3#$! ,.)8137! .1/*! ;.2$! 93!
;*-$!9+3$-$/39+:@!!cL$-.11>!.!:**2!;$$39+:@!
 
NameV!X9;;$+!Fd*1.+2$-!
DepartmentV!E+9L!*,!=.19,>!S$-B$1$7!
Mailing addressV! ]^Z! 'L.+/! O.11! Y5^Q[>! E+9L! *,! =.19,>!
S$-B$1$7>!=T!\]^[R!
Email addressV!B9;;$+W0$-B$1$7@$28
Phone numberV!_5RMQ][M\\Z[!
Fax numberV!_5RMQ][M_6Z_!
!
OverviewV! ! &7! 1.0! D*-B/! *+! )*;483.39*+.1! ;$3#*2!
2$L$1*4;$+3! ,*-! 4-*3$9+! /3-8)38-$! 4-$29)39*+>! 4#71*:$+$39)!
3-$$! )*+/3-8)39*+>! 4#71*:$+*;9)! 9+,$-$+)$! *,! 4-*3$9+!
,8+)39*+>! ;813941$! /$K8$+)$! .19:+;$+3>! .+2! *3#$-! -$1.3$2!
3./B/@!!
!
N-$/$+3.39*+V! G! 4-$/$+3$2! .+! cL$-L9$D! *,! 3#$! N#71*C.)3/!
-$/*8-)$!;7!:-*84!#./!2$L$1*4$2!H,8+2$2!07! 3#$!(FC!.+2!
(GOI! ,*-! :$+*;$M/).1$! 4#71*:$+*;9)! .+.17/9/>! .+2!
.//*)9.3$2!.1:*-93#;/@!
!
ImpressionsV!'?)$11$+3!;9?38-$!*,!$?)939+:!3.1B/!*+!29,,$-$+3!
3*49)/>!D#9)#!G! -$.117!$+d*7$2@!"#$!/$339+:!D./!$?)$11$+3>!./!
8/8.1>! .+2! 3#$! #*3$1! /3.,,! 4-*L92$2! 4-*,$//9*+.1! /844*-3! ,*-!
3#$!;$$39+:@! "#$! /$339+:! 9/! .1/*! L$-7! )*+28)9L$! 3*! 9+,*-;.1!
29/)8//9*+/!*83/92$!*,!3#$!,*-;.1!;$$39+:!/$//9*+/@!G!/#.-$2!
.! ;$;*-.01$! 29++$-! D93#! ,9L$! /)9$+39/3/! ,-*;! 29,,$-$+3! 3*4!
4#.-;.)$839).1! )*;4.+9$/>! ,*-! 9+/3.+)$>! 9+! D#9)#! D$!
29/)8//$2!#*D!09:!4#.-;.!L9$D!09*9+,*-;.39)/!H;7!,9$12I!.+2!
3#$!)#.11$+:$/!9+!3#$9-!D*-B@!!
!

mailto:kimmen@berkeley.edu
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cL$-.11>! ,.+3./39)!;$$39+:@!"#9/! 9/!+*D!;7!/$)*+2!7$.-!.+2!
Gl2!-.+B!3#9/!;$$39+:!9+!3#$!3*4!_v!*,!;$$39+:/!GlL$!.33$+2$2!
*L$-!3#$!4./3!5_!7$.-/@!
 
 
NameV!A.7;*+2!F3$L$+/!
DepartmentV!Department!*,!&*1$)81.-!S9*1*:7>!"#$!F)-944/!
A$/$.-)#!G+/39383$!
Mailing addressV!5R__R!(*-3#!"*--$7!N9+$/!A*.2!
<.!P*11.>!=T!\[RZ^!
Email addressV!/3$L$+/W/)-944/@$28
Phone numberV!6_6!^6]!\]5Q!
Fax numberV!6_6!^6]!\]6Z!
!
OverviewV! "#$! F3$L$+/l! 1.0*-.3*-7! 9/! 4-9;.-917! ,*)8/$2! 9+!
3#$!.-$.!*,!/3-8)38-.1!+$8-*09*1*:7>!D93#!$,,*-3/!9+!0*3#!0./9)!
/)9$+)$>! ./!D$11! ./!.4419$2@! ! !cL$-! 3#$!4./3! ,$D!7$.-/>!D$!
#.L$! 2$L$1*4$2! 3$)#+*1*:9$/! 3*! #$14! /4$$2! 84! /3-8)38-.1!
09*1*:7!3*!,8-3#$-!9+)-$./$!3#$!9;4.)3!*,!3#$!,9$12!9+!.11!.-$./!
*,! 09*;$29).1! -$/$.-)#! 9+)1829+:! /3-8)38-.1! :$+*;9)/>!
/3-8)38-$! 0./$2! 2-8:! 29/)*L$-7>! .+2! ;*-$! 3-.2939*+.1!
/3-8)38-.1!09*1*:7!4-*d$)3/@!
!
PresentationV! A$)$+317>! D$! #.L$! 0$$+! ,*)8/$2! *+!
)*+L$-39+:! *8-! 0./9)! /)9$+)$! B+*D1$2:$! *,! $+`7;$/!
9+L*1L$2! 9+! +$8-*+.1! /9:+.19+:! *-! +$8-*+.1! /9:+.19+:!
29/-8439*+! 3*D.-2/! 3#$! 2$L$1*4;$+3! *,! +*L$1! 3#$-.4$839)/@!!
F4$)9,9).117>! D$! #.L$! 2$L$1*4$2! .+! $+`7;$! -$41.)$;$+3!
3#$-.4$839)! 3*! 3-$.3! 4#$+71B$3*+8-9.! HNXEI! ./! D$11! ./!
)-$.39+:! .! +$D! L$-/9*+! *,! 0*3819+8;! 3*?9+@! ! S*3#! *,! 3#$/$!
3#$-.4$839)! 2$L$1*4;$+3! 4-*d$)3/! D$-$! #9:#19:#3$2! .3! 3#$!
=.0*!;$$39+:@!
!
ImpressionsV!<*).39*+!./!.1D.7/!9/!/4$)3.)81.->!./!.-$!3#$!
/)9$+39,9)! 29/)8//9*+/! 0$3D$$+! .).2$;9)/>! 9+28/3-7>! U=l/!
.+2!$L$+!1.D7$-/@!!"#$-$!9/!+*!*3#$-!;$$39+:!K893$!19B$!3#9/!
*+$!.+2!93!9/!2$,9+93$17!D*-3#!)*+39+89+:@!
 
NameV!"#$-$/.!"9$,$+0-8++!
!

mailto:stevens@scripps.edu
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SupervisorV!N#9194!J.D/*+!
!
DepartmentV! =#$;9/3-7a=$11! S9*1*:7a"#$! F)-944/!A$/$.-)#!
G+/39383$!
!
Mailing addressV! 5R__R! (@! "*--$7! N9+$/! A2! <.! P*11.>! =T!
\[RZ^!=S![_QJ!
Email addressV!3#$-$/.3W/)-944/@$28
Phone numberV!6_6M^6]M^R_R!
Fax numberV!6_6M^6]M^Z5\!
!
OverviewV! ! G!D*-B! *+! 3#$! /7+3#$/9/! *,! 2$-9L.39`$2!4$4392$/!
,*-! /93$M/4$)9,9)! 1.0$19+:! *,! 4-*3$9+/! .+2! *+! 3#$! )#$;9).1!
/7+3#$/9/!*,!4-*3$9+/!D93#!09*1*:9).1!.)39L939$/@!
!
PresentationV! !&7! 3.1B! ,*)8/$2!*+!;7!$,,*-3/! 3*!)#$;9).117!
/7+3#$/9`$! 3#$! /$)*+2! 3#-*;0*/4*+29+M5! 374$! 5! -$4$.3!
H"FA[I!.1*+:!D93#!.+.1*:/!3#.3!D911!4-*L92$!9+,*-;.39*+!.0*83!
3#$!,.)3*-/!/3.0919`9+:!3#9/!8+9K8$!2*;.9+@!!T22939*+.117>!2.3.!
*+! 3#$! .+39.+:9*:$+9)! .)39L937! *,! ;7! /7+3#$39)! "FA[! D$-$!
4-$/$+3$2@!
!
ImpressionsV! G! 3#*8:#3! 3#$!;$$39+:!D./! .! :-$.3! ,*-8;! ,*-!
0$9+:! .01$! 3*! 9+3$-.)3! /)9$+39,9).117! .+2! /*)9.117! D93#!
4-*,$//*-/! 9+! .! ;*-$! 9+39;.3$! /$339+:! 3#.+! GlL$! 0$$+! 9+!
0$,*-$@! ! G! D./! $?4*/$2! 3*! ;.+7! 9+3$-$/.39+:! 3*49)/! 3#.3! G!
#.2+l3!4-$L9*8/17!#$.-2!;8)#!.0*83@!!"#$!L$+8$!D./!:-$.3>!
.+2! 3#$! /$339+:! D./! 4$-,$)3@! ! G! .1/*! .44-$)9.3$2! 3#$!
/)#$2819+:!*,!/*;$!2*D+!39;$!9+!3#$!.,3$-+**+@!
 
 
NameV!F.-.#!S@!U*73$B!
SupervisorV!f$-.12!C@!P*7)$!
DepartmentV! Department/! *,! =#$;9/3-7! .+2! &*1$)81.-!
S9*1*:7!
Mailing addressV!"#$!F)-944/!A$/$.-)#!G+/39383$!
5R__R!(*-3#!"*--$7!N9+$/!A2@!
<.!P*11.>!=T!\[RZ^!
Email addressV!/0L*73$BW/)-944/@$28
Phone numberV!6_6M^6]M[Z[[!

mailto:theresat@scripps.edu
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Fax numberV!6_6M^6]M[\]Z!
!
OverviewV! T! ,.;917! *,! /7+3#$39)! A(T! $+`7;$/! #./! 0$$+!
;.2$!3*!$L*1L$!9+!.!)*+39+8*8/!;.++$-!8/9+:!.!/9;41$!/$-9.1!
3-.+/,$-! 4-*)$28-$! 3#.3! ).+! 0$! ).--9$2! *83! 9+2$,9+93$17@! G+!
3#$/$! $?4$-9;$+3/>! 93! 9/! 4*//901$! 3*! $L*1L$! -90*`7;$/! 3#.3!
).3.17`$! 3$;41.3$M29-$)3$2! Zb>! _bM4#*/4#*29$/3$-! 19:.39*+!
8+2$-! .2L$-/$! )*+2939*+/! 9+)1829+:! $?3-$;$! 4O>! .+2! 1*D!
29L.1$+3! /.13! )*+)$+3-.39*+/@! "#9/! -$/$.-)#! .9;/! 3*! ,8-3#$-!
$?41*-$!-90*`7;$!29,,$-$+39.39*+!.+2!/3-.9+!$L*1839*+!8/9+:!.!
4*481.39*+!*,!;813941$! -90*`7;$! ,.;919$/>!D#9)#!)*;4$3$! ,*-!
19;93$2! -$/*8-)$/@! "*! 3#9/! $+2>! .! /3-9+:$+3! /$1$)39*+!
4-*)$28-$!D./!8/$2!3*!*03.9+!.!/$)*+2!,.;917!*,!-90*`7;$/!
3#.3! #.L$! 3#$! .091937! 3*! ).3.17`$! 19:.39*+>! .+2! /80/$K8$+317!
.;419,7>! 8+2$-! )*+39+8*8/! in vitro! $L*1839*+! )*+2939*+/@!
C838-$! )*+39+8*8/! )*$L*1839*+! $?4$-9;$+3/! D911! .22-$//!
$L*1839*+.-7!4-9+)941$/!D93#!3#$!4*3$+39.1!3*!29/)*L$-!/7+$-:7!
H;838.19/;I! *-! .+3.:*+9/;! H)*;4$3939*+>! 4-$2.39*+>!
4.-./939/;I!D#$+!/$1$)39*+!4-$//8-$!9/!.4419$2!3*!3#$!/7/3$;@!
!
PresentationV! ';$-:$+)$! *,! .! =*+39+8*8/17! 'L*1L9+:!
A90*`7;$!
!
ImpressionsV! "#9/!D./!;7! ,9-/3! 7$.-! .3! 3#$!;$$39+:>! .+2! G!
+*D! 8+2$-/3.+2! D#7! 93! 9/! /*! 4*481.-@! G! -$.117! $+d*7$2!
9+3$-.)39+:!D93#!0*3#!,.)8137!.+2!3#$!/4*+/*-!/)9$+39/3/!9+!.+!
9+,*-;.1! /$339+:@! "#$! 0-$.3#! *,! 3*49)/! 29/)8//$2! D./!
4#$+*;$+.1>! $/4$)9.117! :9L$+! 3#$! 1$+:3#! *,! $.)#@! "#9/!
/$-L$2! 3*! #9:#19:#3! 3#$! ;*/3! $?)939+:! -$/813/! ,-*;! $.)#!
29/)9419+$! D93#*83! :$339+:! 0*::$2! 2*D+! D93#! +*+M$//$+39.1!
2$3.91/@! G! ,*8+2! 4-$4.-9+:! ;7! ,9L$M;9+83$! 3.1B! 3*! 0$! K893$!
)#.11$+:9+:>! 3#*8:#! /8-$17! 3#9/! :$3/! $./9$-! $.)#! 7$.-! D93#!
-$4$.3$2!9+L93.39*+/!3*!3#$!;$$39+:@!
 
NameV!T+2-$D!%.-2!
SupervisorV!A*+!&9119:.+!.+2!f$*,,-$7!=#.+:!
DepartmentV!=$11!S9*1*:7>!"#$!F)-944/!A$/$.-)#!G+/39383$!
Mailing addressV!=S5R_!5R__R!(@!"*--$7!N9+$/!A2@!
<.!P*11.>!=T!\[RZ^!
!
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Email addressV!.0D.-2W/)-944/@$28
Phone numberV!H6_6I^6]M\]\^!
Fax numberV!H6_6I^6]M\\6_!
!
OverviewV! G!/3827! 3#$!/3-8)38-$a,8+)39*+!-$1.39*+/#94!*,!T"N!
S9+29+:! =.//$33$! HTS=I! 3-.+/4*-3$-/! 8/9+:! ?M-.7!
)-7/3.11*:-.4#7!.+2!$1$)3-*+!;9)-*/)*47@! !TS=!3-.+/4*-3$-/!
.-$!-$/4*+/901$!,*-!3-.+/1*).39+:!.!D92$!L.-9$37!*,!/80/3-.3$/!
.)-*//! ;$;0-.+$/@! "#$! 3-.+/4*-3! *,! .+3909*39)/! .+2!
)#$;*3#$-.4$839)/! ).+! 1$.2! 3*! ;81392-8:! -$/9/3.+3!
4#$+*374$/!9+!0.)3$-9.!.+2!).+)$-!)$11/@!!&813941$!/3-8)38-$/!
*,! 3#$!0.)3$-9.1!TS=!#*;*1*:8$>!&/0T>!#.L$!.11*D$2!8/! 3*!
2$/)-90$!3#$!:-*//!)*+,*-;.39*+.1!)#.+:$/!3#.3!.))*;4.+7!
3-.+/4*-3@! ! J9-$)3! L9/8.19`.39*+! *,! 3#$/$! )*+,*-;.39*+.1!
)#.+:$/! 9118/3-.3$! #*D! .))$//9091937! 3*! $93#$-! /92$! *,! 3#$!
;$;0-.+$!9/!;$29.3$2!07!.+!.13$-+.39+:!.))$//!;$)#.+9/;!
3#.3! 83919`$/! T"N! 09+29+:! .+2! #72-*17/9/! 3*! 2-9L$! 3#$/$!
)#.+:$/@!
!
PresentationV! F3-8)38-.1! S9*1*:7! *,! 3#$! TS=! "-.+/4*-3$-!
&/0T!
!
ImpressionsV! G! #.2! .! :-$.3! 39;$! .3! 3#$!;$$39+:@! ! G3! D./! .!
:**2!0.1.+)$!*,!/)9$+)$!.+2!,8+@!!G3! 9/!$/4$)9.117!+9)$!3*!0$!
.01$! 3*! 9+3$-.)3! D93#! /*! ;.+7! :-$.3! /)9$+39/3/! 9+! .! )./8.1!
-$1.?$2!/$339+:@!!!
 
NameV!N-*,@!G.+!T@!%91/*+!
DepartmentV!&*1$)81.-!S9*1*:7!
Mailing addressV!"#$!F)-944/!A$/$.-)#! G+/39383$>!S==[RQ>!
5R__R!(@"*--$7!N9+$/!A*.2>!<.!P*11.>!=T!\[RZ^!
Email addressV!D91/*+W/)-944/@$28
Phone numberV!6_6M^6_M\^RQ!
Fax numberV!6_6M^6_M[\6R!
!
OverviewV! ! c8-! 1.0! D*-B/! *+! 9;;8+$! -$)*:+939*+! *,!
;9)-*09.1!4.3#*:$+/>! 9+!4.-39)81.-!OGUM5!.+2!9+,18$+`.!L9-8/@!
%$! 9+L$/39:.3$! 3#$! /3-8)38-.1! 0./9/! *,! +$83-.19`.39*+! *,!
;9)-*-:.+9/;/!07!3#$!9++.3$!.+2!.2.439L$!9;;8+$!/7/3$;/>!
9+)1829+:! .+390*29$/>! "M)$11! -$)$43*-/>! "<A/! .+2! *3#$-!

mailto:abward@scripps.edu
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4.33$-+! -$)*:+939*+! -$)$43*-/@! %$! .-$! .1/*! 9+L*1L$2! D93#!
/$L$-.1! 1.-:$! )*+/*-39.! 9+)1829+:! 3#$! P*9+3! =$+3$-! ,*-!
F3-8)38-.1!f$+*;9)/! HP=FfI>! 3#$! 5\56! ,18! )*+/*-398;>! "#$!
G+3$-+.39*+.1! T92/!U.))9+$! G+939.39L$! .+2! 3#$!=*+/*-398;! ,*-!
C8+)39*+.1!f17)*;9)/@!
!
PresentationV!!"#$!P=Ff!9/!*+$!*,!*+17!]!4-*28)39*+!)$+3$-!
,8+2$2!07! 3#$!(Gf&F!N-*3$9+!F3-8)38-$! G+939.39L$@!%$!#.L$!
2$3$-;9+$2! ;*-$! 3#.+! ]RR! +*L$1! /3-8)38-$/! H! 9@$@! wZRv!
92$+39).1!3*!/3-8)38-$/!9+!3#$!NJSI!9+!3#$!4./3!Q!7$.-/!.+2!.-$!
)8--$+317!*+!.!4.)$!*,!.0*83!5_Ra7$.-@!&*/3!*,!*8-!$,,*-3!9/!9+!
8+2$-/3.+29+:! 3#$!4-*3$9+! ,*12! /4.)$! 3#-*8:#!2$3$-;9+.39*+!
*,! ,9-/3! /3-8)38-$/! *,! 1.-:$! N,.;! ,.;919$/! ./! D$11! ./! ;*-$!
-$)$+3! $?41*-.39*+! 9+3*! 3#$! $?)939+:! D*-12! *,! ;$3.:$+*;9)!
3.-:$3/>! /8)#! ./! 3#$! f1*0.1! c)$.+! F.;419+:! HfcFI@! %$!
#.L$! /$3! 84! .! L$-7! $,,9)9$+3! 494$19+$! ,*-! #9:#! 3#-*8:#483!
/3-8)38-.1! 09*1*:7! .+2! ;8)#! *,! 3#$! ;$3#*2*1*:7! .+2!
3$)#+*1*:7! ).+! 0$! 3-.+/,$--$2! .+2! 83919`$2! 9+! 9+29L928.1!
9+L$/39:.3*-l/! 1.0/@! &.+7! /.1L.:$! 4.3#D.7/! #.L$! 0$$+!
-$,9+$2!3*! 9+)-$./$!4-*3$9+!4-*28)39*+!.+2!)-7/3.119`.39*+>!./!
D$11!./! 3*! -.49217!2$3$-;9+$!4-*3$9+!/3-8)38-$/@!%$!.-$!.1/*!
9+3$-.)39+:!D93#!3#$!:$+$-.1!09*1*:9).1!)*;;8+937>!./!D$11!./!
:$+*;$! /$K8$+)9+:! )$+3$-/>! ! 3*! $+#.+)$! 3#$! L.18$! *,! *8-!
/3-8)38-$/@!!
!
ImpressionsV! ! T! /84$-0! ;$$39+:! ./! 8/8.1! D93#! $?3$+/9L$!
9+3$-.)39*+/! ,-*;! 3#$! 29L$-/$! /$3! *,! 4.-39)94.+3/! ,-*;!
.).2$;9.>!9+28/3-7>!.+2!,8+29+:!/*8-)$/>!/8)#!./!U=/@!"#$!
,9-/3! 2.7!D./! $?)939+:!D93#! .11! 3#$! /382$+3! .+2! 4*/32*)! 3#.3!
D$-$!/8))9+)3>! 083!$?3-$;$17! 9+,*-;.39L$@!"#$! 9+3$-.)39*+!*,!
3#$! /4*+/*-/! D93#! 3#$! .).2$;9)! 4.-39)94.+3/! D./! .+*3#$-!
#9:#19:#3@!"#$!#*3$1!292!.!:-$.3!d*0!D93#!3#$!;$$39+:!-**;!/$3!
84!.+2!).3$-9+:@!!!!!
 
 
Investigator:!!&.-B!r$.:$->!&@J@>!N#@J@!
Dept./Institution:!!Department!*,!=$11!S9*1*:7i!"#$!F)-944/!
A$/$.-)#!G+/39383$!
Mailing Address: ! 5R__R! (*-3#! "*--$7! N9+$/! A*.2! H&S[6I>! <.
P*11.>!=T!!\[RZ^!
E-mail address:!!7$.:$-W/)-944/@$28!
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Phone:!!6_6M^6]M6_6]!!!FAX:!!6_6M^6]M[_R]!
!
Summary of researchV!
 
Macromolecular assemblies visualized by electron cryo-
microscopy and image processing 
G+!*8-!1.0*-.3*-7>!.!;.d*-!3#$;$!9/!3#$!8/$!*,!$1$)3-*+!)-7*M
;9)-*/)*47! H)-7*M'&I! .+2! 9;.:$! .+.17/9/! 3*! $?.;9+$! 3#$!
/3-8)38-$! *,! 1.-:$>! ;8139)*;4*+$+3>! /84-.;*1$)81.-!
)*;41$?$/@! ! G+! $1$)3-*+! )-7*;9)-*/)*47>! 09*1*:9).1!
/4$)9;$+/!.-$!K89)B!,-*`$+!3*!4-$/$-L$!3#$9-!+.39L$!/3-8)38-$!
.+2! ,8+)39*+.1! 4-*4$-39$/@! T! /4$)9.1! .2L.+3.:$! *,! 3#9/!
;$3#*2!9/!3#.3!D$!).+!).438-$!27+.;9)!/3.3$/!*,!,8+)39*+9+:!
;.)-*;*1$)81.-! .//$;019$/>! /8)#! ./! *4$+! .+2! )1*/$2!
)*+,*-;.39*+/! *,! ;$;0-.+$! )#.++$1/! .+2! L9-8/$/! .)39L$17!
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