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Julia Cope
In collab. Susan Gilbert RPI, Troy, NY
& Ivan Rayment, Univ. of Wisconsin Madison

MOTOR TOOLBOX

i Conventional kinesin (kinesin 1)

The Kar3/Vikl Heterodimer
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In collab. with Dan Feldheim and
Carly Carter (UCB Cristol Chemistry




netically Clonable Materials Enzymes and Ribozymes for

Tomographic Imaging of Cellular Biomolecules The Idel]tiﬁcati(

Department of C try and Biochemistry

The identification problem in electron tomography is analogous to that in

Dr. Dan Feldheim

fluorescence microscopy, for which green fluorescent protein and other

Chris Ackerson Ms. Carly Carter genetically encoded fluorescent protein tags ignite
logical imaging.

A set of genetically clonable tags for electron tomog would enable

the of essentially any protein or RNA
Funded by the NIH (Development of within complex milieu, such as a whole cell purified multi-
igh Resolution Probes for Cellular Imaging biomolecule

Clonable Labels |
Wendt et

al., 2002
EMBO J.
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Metallothionein as a clonable high-density label

Metallothionein
Isoform Il
rat liver

Eg5-367-MTH

Mercogliano & DeRosier,

1-Pot Synthesis of Shape Distinguishable Labels Peptides that generate metal nanoparticles
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* Slocik et al. Small, 2005, 11, 1048.




Current List of Materials Ribozymes/Enzymes

nzymes
In hand: TiO,, Au, Ag, GaO

In progress: Fe Oxide

Iron (708eV)
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The Potential for Multi

Consider a library of enzymes that combines 3 elements in different proportions

Mixed Metal Oxiga, (]
Nanoparticle Ta

64 EELS-Distinct Tags
(with each element contributing up to
3 atoms in a formula unit)

Protein Chimeras




serving
Vitrificatio
during Freeze
Substitution

Alkanes:

Ketones:

Ethers:

Haloalkanes:

Solvent

Methanol
Ethanol
1-Propanol
Isopropanol

Butane
Isobuthane

Acetone
Butanone

Di-methylether
Fluoroform

Di-Fluoromethane
Fluoromethane

TS

i

Granum
(stack of tnfakoids)  yiakoia

melting Temp. [K]

176.0 (97.0°C)
158.8 (11
146.7 (1265°C)
185.0 (89.0°C)

135.0 (438.2°C)
113.6 (-1596°C)

1782 (84.5°C)
187.0 (86.2°C)

1346 (1385°C)
17.9 (4552°C)

137.2 (436°C)
131.4 (441.8°C)

Boiling Temp. [K]

337.8 (+64.7 °C)
351.6 (+78.4°C)
370.3 (+97.1°C)
355.0 (+82.3°C)

2726 (05°C)
261.5 (-11.7°C)

329.4 (3565°C)
353.0 (+80.2°C)

254.2 (+23.1°C)
191.0 (-82.1°C)

221.6 (51.6°C)
195.0 (-78.2°C)

Solubiity in H20 Density (gimi)

fully miscible  0.792 (+25°C)
fully miscible  0.789 (s25°C)
fully miscible  0.804 (s25°C)
fully miscible  0.786 (s25°C)

6.1 mgi00 ml 20°C) nla
insoluble 0583 (20°C)

fully miscible 0.790 (+25°C)
29 gM00 mi(20°C)  0.805 (+25°C)

328 mg/00 mi (20°C) 0.743 (+25°C)
100 mg/100 ml (20°C) 1.520 (-100°C)

1100 (-100°C)
230 mg/100 ml (20°C) 0.557 (+25°C)

Solvent melting Temp. [K]

Trifluorophosphine (P 2 121.4 (152.0°)
Fluoromethane (chiF) 131.4 (-141.8°C)
Di-Fluoromethane (cH:Fz) 137.2 (-136°C)

Tri-Fluoromethane (cHr:) 117.9 (-155.2°C)
Tetra-Fluoromethane (cFs) 89.4 (-184.0°C)
Nitrogen-Trifluoride (NFs) 66.6 (-206.8°C)
Chlorotrifluoroethylene (Fc=crc)) 115.4 (-158.0°C)

Krypton 116.2 (-157.2°C)
Argon 88.4 (-189.0°C)
Phosgene (cock) % 145.4 (128.0°C)

Boiling Temp. [K]

172.4 (-101.0°C)
195.2 (-78.2°C)
221.6 (-51.6°C)
191.3 (-82.1°C)
145.4 (-128.0°C)
144.4 (-129.0°C)
245.0 (-28.4°C)

120.0 (-153.4°C)
87.5 (-185.9°C)
280.9 (+7.5°C)

Solubility in H20

100 mg/100 ml (20 °C)
230 mg/100 ml (20 °C)
no data
300 mg/100 ml (20 °C)
19 mg/100 ml (20 °C)
66 mg/100 ml (20 °C)
no data

370 mg/100 ml (20 °C)
95 mg/100 ml (20 °C)
no data

Density (g/ml)

1.650 at MP
0667
1.100
1.431
1.603
1.540
1.500

2.400
1.393
1.403




Bouchet-Marquis C et al. Visualization of cell microtubules in their native state 2007




Cindi Schwartz
In collab. With Scott Dawson, UC Davis

Giardia

Intestinal parasite of mammals, birds, and amphibians
Giardia intestinalis = G. lamlia = G. duodenalis
First discovered in 1681 by Antoni van Leeuwenhoek

Lifecycle:
» cysts are ingested through contaminated water
» excyst in duodenum
» encyst as they pass through digestive tract
infection can have 14 billion cysts (typical is 300 million)
* one parasite per epithelial cell
« lives off of mucus secreted by cell
Infection eliminated by Flagyl (metronidazole)

In some areas of the world
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pecific Aim 3: Cryo-ET of Flagella and Associated Structures

« Investigate unique cytoplasmic structures associated with anterior flagella
racterize ultrastructure of the flagella in association with movement

HPF/FS EM/ET PEET/Classification

Cryo-EM/ET
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