Contents

COMITIDULOTS . .ottt e e e s e e e e eee e e et X
T M L M R | i SR £ St B T . |

CHAPTER 1 In Vitro Systems for the Study of Microtubule-based
Cell Polarity in Fission Yeast... R
Niiria Taberner, Andries Lof, Sophie Hnth nlmm]r lamers,
Hans Zeijlemaker, Marileen Dogterom
Introduction. ..o e

wrREteEle R L L L R N R R A e

. Materials .

3. Methods ., e B L T v nenniiir rane D

Discussion &nd Fempecuves B E N L L Y | |
Acknowledgments.. 2[!
BT OTBMCRE. 111 ceiineeriesciriiaabeniessrsnssrrassin s onssmmnssnns ressansssnsnsse 200

CHAPTER 2 Microtubules, MAPs, and Motor Patterns.................23
Kasimira T. Stanhnpa, Jennifer L. Ross
Introduction . A e S R P . |
. Methods ., SR |
. Simple Fllamenr—ghdmg ﬁsaay vnth K]nesm I and
Microtubules .. fiuandined 20
3. Gliding Assay w:lh MH.P-ISS Cmss Imkcrs Lo \-’u.uallze
Dynamic Cross-linking............... ciniibinms ¥l
4. Cell-like Patterns from Glldmg Prebundlnd Mlcmtubule
Filaments... S PP MRS | |
Discussion and Summar}r L R O R TI. |
hcknowledgm:mts.S?
RETBIBNCEE. 1 vcesisieeniocenrinrerrasiisviesnsiass i siniboaninsn sreanansasnse s 37

B —
Lh L b

ha =

CHAPTER 3 Self-organization of Motors and Microtubules in
Lipid-monolayered Droplets.................ccccevvenvennennnn. 39
Hella Baumann, Thomas Surrey
INErodUClion......oooovrniiniiiriree e e e aeneee D

» Materials ..o e e

2. Methods ., e VR i i it ern s brmsm i eee 60

Results and Dlscussmn Bt R i e e .
Aﬂknﬂw]edgmenwﬁﬂ
Relerences. oo e 53

—




| R |
vi

Contents
CHAPTER 4 Reconstitution of Microtubule-based Mntlllty
Using Cell Extracts... .7 |
Swathi Ayloo, Erika L.F. Hulzhaur
Introduction.. . . 1.
1. Maotility hhxay Llsmg Cell Exmct ceersrrmreetinrnnaaneenns 39
2. Particle Tracking and Data Analysm....,............................... 64
3. Troubleshooting... venne 05
Conclusions and Pulum Dlrectmns R S ;|
Acknuwledgm:.nl&...................,,.,.,,.................................,66
Beferemces i anh aaabaih aninmenitin it aiseiin . B
CHAPTER 5 Building Cells for Quantitative, Live-Cell Analyses
of Collective Motor Protein Functions .. ......69
Eric A. Kumar, David Tsao, Anand Itadhal-:rlshnan.
Michael Diehl
Introduction .. e veeeen 10
1. Generating f‘ells Fur Inducmle Lwe Cr.-,ll Muhlny Assa}'s ....... 72
2. Comparative Analyses of Collective Motor Behaviors............ 76
Concluding Remarks and Foture Perspeclivcs..................,,..,,EU
ACKnoWIedEIMENtS. ...ooeet v vvcccnnsas rrnsetes s sssss e e e nnnsens S0
£ o) 17 o O SR P FL A SRRSO TE . J
CHAPTER 6 Reconstituting Cytoskeletal Contraction Events
with Biomimetic Actin—Myosin Active Gels.............83
José Alvarado, Gijsje H. Koenderink
Introduction.. .. B4
1. Building Contracuun Chamhen A iaannn BT
2, Preparing Contractile Active Geh PRSP, - |
3. Manipulating Contractile Active Gels.......coooeeiiiieenneeen o 93
OUHOOK. .o eeevvee et re s s sa s s 9D
AcknowledEmEnNLS. . ..cuuvveeenriereeiiereeeiiecesn s oee 10
RefeTenees. . .vvue v veeeerrennnrrnmmssnrrssesiresssssnenssssvnmsanrsnsssseees 101
CHAPTER 7 Building an Artificial Actin Cortex on Microscopic
Pillar Arrays...... .. 105
R. Ayadi, W.H. Roos
Introduction .. e 106
1z Mmmfabncahon of the Plllar Arrag,-'-. veeeenn 1OE
2. A Biomimetic Actin Cortex Attached at Djscrete Pmnts S




Contents vii

DHBCUBSION. ... . cossssnennssrrrsmmnsreesssrssssmmnnnnnseesersbrrsssrssemoeoeees 118
ALknmvledgmcnts, R R S R, .|
REfeTeNCES. ...t vevienreecee i vrrssssrennssrommmnssssesssessnrnnmmnnssssmnnss L0

CHAPTER 8 Triggering Actin Polymerization in Xenopus Egg
Extracts from Phosphoinositide-containing Lipid
Bilayers.... ~ 125
Astrid Walrant Damr.l 5 Samn Eullhanna Parelra [:nrrma
Jennifer L. Gallop
Introduction ., SR b

. Preparation uf HSS Xenopus Egg Exlraf.,ts cieeeaaneenns 128

. Membrane Prepa.ra[mn 133

- Actin Polymerization Assays.............ccceeccvvveecenreersrennnnn, 138
CoOnClURIOMIE. 25 i 68 A SR e v S e hem et eeones, 1815
Acknowledgments. .............coeereecririrenesesesssssssnssoneesveeess 146

(S ]

CHAPTER 9 Reconstituting Geometry-modulated Protein
Patterns in Membrane Compartments..................... 149
Katja Zieske, Petra Schwille
Il:ltmduc:tmn 150
. Reagents, .. P NP U -5 0 AU 1.
2. Methods .. vl T RO |/
Discussion and Ful;ure Perspecuves R N - "
Acknowlcdgm:nts 162

—r

CHAPTER 10 Structural and Functional Studies of Membrane

Remodeling Machines...............ccoeeveeervereeeeresniennns 165
Raghav Kalia, Nathaniel Talledge, Adam Frost
Introduction to Membrane Remodeling...................ccvv.no.... 166

Vo, Methods ... o0 nsii coanonns i bt st b B i 170
4 A T R R T O T N SRS | 1
Acknowledgments..........coooiiiiis ., 19T
Beferences..........coccomrniinimnnisssinen nmeressrsssssrossenerssssssesssss 198

CHAPTER 11 Building Interconnected Membrane Networks ....... 201
Matthew A. Holden

Introduction... . VSR . | /.
The Droplet Intm’fam Blluyer PO | €




viii

Contents

X —

CHAPTER 12 Using Supported Bilayers to Study the
Spatiotemporal Organization of Membrane-bound
Proteins... -
Phuong A. ngen l:hnstme M led Aarunl: liru-.-.n1
Timothy J. Mitchison, Martin Loose
Introduction... .

1. Equipment 'md nguu,s
. Preparation of SLBs ..

[a=]

3. Fluorescence Micmsmpy
[N 1T LT e OO U PPPSSRPPPPPPRPPPTEEPPRREEROD
Acknowledgments. ...coooiiiimmiireee e
Supplementary Data. ...
L (e 11 = PP IS PP RRPPPTPPPPEEEEDREEED

CHAPTER 13 Reconstituting ParA/ParB-mediated Transport

of DNA Cargo... .
Anthony G. ‘-'ent:hlarelll, lamas A Tarlnr Hl:fnshl Mlzuuchl

B pn s (T su e | D PP PPPTPPPPFRTPTD
e MEIOE . ooeennirrnemniareees reesbssssrnmsssansmnmnnnssssbnmnnnmnsnsid bERRT RS
Discussion and SUMMACY ... e
Author ConmtribulIoNS. . .. veeveeerreaciinmmnirres s srsrasrnman s rrassssnne
AcknowlEdgmMEnLS. ... ccuvveeeeesiimniinian e
Rl ErBIICER. .o vuscssian s inremmnnreasssssmsssmnmsnnssrrnssbsbannsstanssssnneeass

CHAPTER 14 Cell-sized Liposomes that Mimic Cell Muhhty
and the Cell Cortex ..
Joél Lemiére, Kevin l:anralha car.lle Sylﬁes
Introduction .. AR e
1. Liposome Preparatmn
2. Formation of an Actin Nuwurk at the L1pﬂsome Mcmhranf:

Discussion and Conclusion........ccooenmmeierinnsnnnnsssean

AcknowledEmEnts. .....covvrr

s MBTOAE . oo.vsveceeemcceenssaasnnsnons s ransstsrsasissmmnmnnnnnsit o snanes
., Functional Networks. .. .ovveeeeermmmmmrrrs i cosmasnrmnnirrassssss
B, DHSCUSSION . evveesrmmnssrmnssnsrrssstssssnssrmnmnnnrsessimnnnnnssransssnssssis
CONEIISION +ooeeverieitinsasrenmes s essmssraaras rraaesbeea s s maaa i rreas s
Bl B TITES . .o eeveeerssemaasnnrrnn st aesnnnmnnsrrrreessssasar s rrnsaressiin

212
220
221
221

.. 223

v 224
veren 226
.. 230

235
238
238
238
239

..243

244
246

267
267
267

.27

weeen 272
. 273

278
283
284
284




Contents ix

CHAPTER 15 Reconstitution of Cortical Actin Networks within

Water-in-0il Emulsions... ceernerenees 287
Enas Abu Shah, Maya Malik- Earhl Kmnernt Hnran
Introduction... eeeenn. 288

1. Preparation of Crude M Pl'msc Xenapm Egg Extraus .. 289

2. Preparation of Amphiphilic ActA. .. wes 201

3. Preparation of Actin Corlices in Water—m 0il Emulsmns .. 2095
Dl'-.:.uat.mn 297
RANETRE R i . i i st b i ins e e i et meenon 200

CHAPTER 16 Engineering Artificial Cells by Combining
Hela-hased Cell-free Expression and Ultrathin

Double Emulsion Template.... TN SR, |

Kenneth K.Y. Ho, Victoria L. Murrayr, ﬁllan P. |.III

Introduction ., veeen 304
1. Generation of HeLa Bas:,d Cell Free Expr:wun Sysmm ...... o7y
2. Building Ultrathin Double Emulsion Device .. T (1
3. Encapsulation of HeLa-Based Cell-Free Expression

System in Lipid Bilayer Vesicles ...................cccovveevrnennn., 311

Results and Discussion.........cococooooooviiiiiieie s, 314

Acknowledgments. ..............cccveeiiiiiiineii s, 316
L S T T

CHAPTER 17 Reconstitution of Proteins on Electroformed

Giant Unilamellar Vesicles... vereeenrnn 318

Eva M. Schmid, David L. Rmhmund uamel A, Flatr.har

Introduction. ., . DU . |
1. The Power of In vilro Reccrnsntunon ................................. 320
2. Model Membranes for Reconstitution ...........ccoeevenevsinnnnn.. 321
3. Giant Unilamellar Vesicles (GUVS)....ooovessoeveiseiensiinn... 323
4. Protein Attachment to GUVs.. s 324
9. Electroformation of GUVs for In vitro Racunsmulmn verieeeae 325
6. Materials for GUV Electroformation .. PN ¥. o
7. GUV Electroformation Procedure |, . vrennereens 327
B. Protein-Mediated Membrane lnterface E.xpenmcnl venaanee 332

Discussion—Emerging Dppmiumtles...................,,,........... 334
Acknowledgments....................i ., 335
Supplementary Data.........oooooeriveeviiiiiieeeeeeenn. 336
References........ocooeeiiiiiiiesiccc e 336




(RS T |

Contents

CHAPTER 18 Reconstituting SNARE-mediated Membrane

Fusion at the Single Liposome Level.....................339
Volker Kiessling, Binyong Liang, Lukas K. Tamm
Introduction .. veee 340

. The Role of SNARE\ and Acn:essury Pmte:m in Mcmbrana

Fusion........... . 341

2 SNhRE—MedlalDd Fuw:m of Smgle LJ.]JGEDTHE\ to buppﬂned

Membranes .. i .. 345

. SNARE Madmu.d Fu'-.mn n::-l' Indmdual Surfaﬂe lmmﬂhﬂmed

e T, N e e s e i O s 3
517 Ta] ek e VS U A SRR R R s - .
AcCknOWIEdEMENLS. ....oonieeiimmnnsnrrisiirsnssansssesesssssssssssnnes 397
BLOFETENICEE. ... .o vivtarssssass mrsmeennmmnne s arnsnssnnsnss srississsnnssasanasy J37

VOLLITIES 111 SEIIES + oo oeeie s eeeessstemettemaasssnnastsesnnssnsrensseeeeaaseesins s ersnnrnsnnnss 30D
T = A S USRI

Aam




