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S1-L4

THE IMPORTANCE OF DETERGENT SELECTION: ARE YOU CHOOSING THE RIGHT
DETERGENT FOR YOUR MEMBRANE PROTEIN?

Ed ward Pryor

Anatrace, Maumee, OH USA

In the time that has elapsed since the de po si tion of the first
mem brane pro tein struc ture in 1985, we have wit nessed
many sig nif i cant strides in the field.  De spite the sub stan tial 
growth and tre men dous suc cess, bot tle necks per sist
through out the mem brane pro tein workflow, in clud ing ex -
pres sion, solubilization, pu ri fi ca tion and crys tal li za tion. 
For just as long, Anatrace Prod ucts has been a trusted re -
source in mem brane pro tein re search, due to their large
port fo lio of de ter gents and lipids, and unsurpassable stan -
dards in qual ity and reproducibility.

We are ex cited to pres ent an up dated over view of de ter -
gent us age in mem brane pro tein solubilization, pu ri fi ca -

tion, and crys tal li za tion which high lights the im por tance of 
de ter gent choice through out each step of the mem brane
pro tein crys tal li za tion pipe line.  Al ways com mit ted to in -
no vat ing, we have de vel oped new tools to sim plify the de -
ter gent se lec tion pro cess.  Data will pre sented from our
An a lytic Ex trac tor and An a lytic Se lec tor kits, de signed to
fa cil i tate the choice of de ter gent for pro tein ex trac tion (Ex -
trac tor) and down stream ap pli ca tions in clud ing crys tal li za -
tion, NMR, EM, and bind ing stud ies (Se lec tor).  Lastly, we
will in tro duce new de ter gent of fer ings, including novel
trehalose-based detergents, and bicelle kits for crys tal li za -
tion.

Ses sion II - Crystallization of Macromolecular Complexes

Sunday, July 3 - afternoon

S2-L1

GENERATION OF ANTIBODY-Fab REAGENTS TO CAPTURE AND STABILIZE
FUNCTIONALLY IMPORTANT CONFORMATIONAL STATES OF PROTEINS TO

FACILITATE THEIR STRUCTURE DETERMINATION BY CRYSTALLOGRAPHY AND
SINGLE PARTICLE Cryo-EM

A. A. Kossiakoff, M. Paduch, P. Dominik, V. Lu

De part ment of Bio chem is try and Mo lec u lar Bi ol ogy, Uni ver sity of Chi cago. Chi cago, IL. 60637

A high through put phage dis play pipe line has been es tab -
lished to gen er ate Fab-based syn thetic an ti bod ies that have
been suc cess fully used as high per for mance crys tal li za tion
chaperones. The phage se lec tion strat e gies have been de -
vel oped to tar get Fab bind ing to spe cific sur face epitopes
or to cap ture and sta bi lize func tional conformational states
to fa cil i tate prob ing both the pro tein’s static and dy namic
fea tures, as well as the tran si tions be tween states. In most
cases, the high through put ca pa bil ity of the pipe line pro -
vides re search ers with at least 10 unique Fabs that per form

a de sired func tion. A fur ther en hance ment for the gen er a -
tion of Fabs for mem brane pro teins is the use of lipid-filled
nanodiscs to pro vide mem brane- like en vi ron ments for
mem brane pro teins dur ing phage dis play se lec tions. Fabs
gen er ated from nanodisc for mats pro vide guide lines for
which de ter gents best (and worst) mimic the pro tein’s
mem brane-like lipid en vi ron ment, which can guide
choices for setting up crystallization and Cryo-EM
experiments.
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S2-L2

MACROMOLECULAR MACHINES IN GENOME MAINTENANCE

Nicolas H. Thomä

Friedrich Miescher In sti tute, Maulbeerstrasse 66, Basel, Swit zer land

UV-ex po sure of the skin re sult in the co va lent cross-links
of neigh bor ing DNA nu cleo tides, in tro duc ing mu ta tions in
the ge nome if left unrepaired. Pa tients suf fer ing from
Xeroderma pigmentosusm (XP) fail to ef fec tively re pair
these DNA le sions, re sult ing in height ened pro pen sity to
de velop skin can cers (mel a no mas, squamous cell, & basal
cell car ci no mas). My lab has solved the struc tures of these

pro tein com plexes and de lin eated their mode of ac tion. We
pro vided the mech a nism by which this mo lec u lar sun -
screen works, and how it is lost in XP can cer pa tients. In
the pres ence of this DNA re pair ma chine skin can cer rates
are sup pressed by more 1000-fold providing a major means 
of safeguarding the genome.

S2-L3

CRYSTALLIZATION OF CHROMATIN COMPLEXES

Song Tan, Rob ert McGinty, Makde Ravindra, Girish Taverekere, Ryan Henrici

Cen ter for Eukaryotic Gene Reg u la tion, Penn State Uni ver sity, Uni ver sity Park, PA 16802, USA

Chromatin com plexes of chromatin fac tors or en zymes
bound to the nucleosome of fer mul ti ple chal lenges com -
mon to crys tal liz ing multicomponent macromolecular
com plexes:  pro duc ing mil li gram quan ti ties of ho mo ge -
neous sam ple, grow ing crys tals of the de sired com plex and
im prov ing dif frac tion of the crys tals to high res o lu tion.  I
will de scribe our ef forts to crys tal lize dif fer ent chromatin
com plexes, in clud ing the RCC1/nucleosome com plex and
the Polycomb PRC1/nucleosome com plex, and what we
have learned from these ef forts.  For the 300 kDa RCC1/

nucleosome com plex, vary ing the RCC1 (Reg u la tor of
Chro mo some Condesation) spe cies im proved ini tial im -
per fect crys tals to block sin gle crys tals which dif fracted
anisotropically and fi nally to block sin gle crys tals which
dif fracted isotropically.  Post-crys tal li za tion soaks of crys -
tals in de hy drat ing so lu tions made it pos si ble to col lect dif -
frac tion data to 2.9 C.  I will also de scribe pro ce dures we
use to op ti mize com plex reconstitutions and to eval u ate
whether ini tial crys tals con tain the chromatin fac tor or en -
zyme.



S2-L4

X-RAY CRYSTALLOGRAPHY STUDIES OF PROTEIN COMPLEXES CONTROLLING
CELL CYCLE GENE EXPRESSION

P. Ramanan, K. Z. Guiley, A. H. Marceau, and S. M. Ru bin 

De part ment of Chem is try and Bio chem is try, Uni ver sity of Cal i for nia, Santa Cruz, CA 95064
srubin@ucsc.edu

Cell cy cle gene ex pres sion is me di ated by two tran scrip tion 
fac tor com plexes known as DREAM and Myb-MuvB
(MMB). DREAM re presses cell cy cle genes in qui es cence
and G1. Upon cell cy cle en try, DREAM dis so ci ates and
MMB binds pro mot ers to ac ti vate gene ex pres sion. While
stud ies have iden ti fied the broad transcriptional roles of
DREAM and MMB, the struc ture and bio chem i cal func -
tion of these com plexes have been poorly char ac ter ized. 
Both com plexes share a core scaf fold of five pro teins
known as MuvB, which binds DNA and his tones.  We are
us ing X-ray crys tal log ra phy to study the struc ture and
func tion of MuvB and to un der stand how the as so ci a tion of 

MuvB with re press ing and ac ti vat ing tran scrip tion fac tors
is reg u lated. Our strat egy re lies on co-ex pres sion of multi -
component com plexes and subcomplexes us ing the
baculovirus sys tem.  We have suc cess fully de signed sub -
complexes suit able for crys tal li za tion us ing struc ture pre -
dic tion, co-pre cip i ta tion, and lim ited pro te ol y sis. X-ray
struc tures of these subcomplexes have re vealed how MuvB 
in ter acts with DNA, how DREAM and MMB are as sem -
bled, and how the com plexes bind his tones.  Our structures
and complimentary data support a novel nucleo some-po si -
tion ing model for MuvB function.
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Fig ure 1. X-ray crys tal log ra phy stud ies of the MMB com plex. Sche matic for the pro posed do -
main or ga ni za tion is in the cen ter.  Crys tals, dif frac tion data, and struc tures are shown for sev -
eral subcomplexes.


