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HOW
NANO phase 2 towards human health| 7.l
Monday
12-13: Introduction (Dr. Varpu Marjomaki and
FiDiPro Professor Holland R. Cheng)

Dr. Silke Krol)

Tuesday

9-11: Cell trafficking (Dr. Varpu Marjomaki)
13-15: Cell trafficking EM (Dr. Varpu Marjomaki)
15-17: BiolmageXD (Dr. Lassi Paavolainen)

Wednesday

9-11: Algorithms for light microscopy
quantification (Dr. Lassi Paavolainen)

13-17: Algorithms for LM continues (Dr. Lassi
Paavolainen)

15-17: EM imaging and 3D structural analysis
(Mo Baikoghli)

Thursday

9-11: Nano Machines and Electron tomography
(FiDiPro Professor Holland Cheng)

13-15: Case Study and Nano Machines (FiDiPro
Professor Holland Cheng and Mo Baikoghli)
15-17: Multiphoton imaging (Johanna Laakkonen)
Friday

9-12: Metabolic imaging (Prof. Ulla Ruotsalainen)
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> “Nano”: How small is that, really?

Mountain Ant
1 km 1 mm
1000 m 0.001 m
@& 0.001 km = 1 m{id LB
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W Bacteria
22 0.000001 m

Sugar Molecule
1 nm
0.000000001 m

1,000,000 um = 1 m
= _ Or 1,000 nm
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Examples of the Nanoscale™
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R. Holland Cheng - Tatsvo Mi“{gﬂ;‘ura

molecular

Macromolecular - ., , ‘i r Structure-based Study of

Architecture

REPLICATI@EN

4 rmeR——

- T Opticallmicroscopy

Coherent X-ray diffracti e s

imaging and microsco

e p Fluorescence  White light / transmission
Electron microscopy « Diffraction limit of optical resofution ~ 250nm |

Angstroms nanometers <250 nm 0.25-1pm microns millimeters




Sxvasngplivegy <>F Mumssercorsrwvar Fas e e
et kgercl//gprlicarram il clmw i . aeafae bl

B
Ly re ——

Home |Lab Introduction | Our Research [rou Members | Publications |Lab Resource |Useful Links | Contact us

MICROSCOPY TORAY |

AT S

\I'i_'!li\l'- ol

'\II'HLng_\

(i st #F VR

V[E _Q@Y.
268

R

L

i " “-ﬂ_-‘_ = '

Jowrnal of
Virology

. EEsEEEE A

i
W

\!'1_"”\ es ol
\ H'n!li'__'.\

P et o P, Wty W 8
P I,

- pocmation Ptz E
tumzletuhmuﬁ:t
[




-ni:';t: "" . ?':"MChg T (1994)
— y | - “ . e
Genome In/Out via a 30nm particle

—_—

Home | Lab Introduction | Our Research | Group Members | Publications | Lab Resource | Useful Linlv:s |1;:£-ntact us

HEALTH SYSTEM




Cheng et al. Structure (1994)

Genome brings
180 protein
subunits info a
mega-capsid
cage
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Cheng et al. Structure (1994)-
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Cheng et al. Structure (1994)
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Py ‘h‘- Replication
complexes



PCL - RNA packaging
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|| Professor

LETTERS Protein-RNA interaction in flu virus
Noda et al. Nature 2006

Architecture of ribonucleoprotein complexes in
influenza A virus particles

<ada’ "+, Hiroshi Kida®, R. Holland Cheng™”
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(b) Influenza virus

vANPs

(c) Adenovirus

DA and
associated
proteins

(d) Herpesvirus

DA and
associated
proteins

and are oriented perpendicular to the budding tip. This finding
argues against random incorporation of RNPs inte virions®, ’
supporting instead a model in which each segment contains
specific incorporation signals that enable the RNPs to be recruited
and packaged as a complete set* "%, A selective mechanism of RNP
incorporation into virions and the unique organization of the
eight RNP segments may be crucial to maintaining the integrity of
the viral genome during repeated cycles of replication.

To elucidate the architecture of the virion interior, we longitudi-
nally and transversely sectioned AMWSN/33 (HIN1) virions budding
from Madin—Darby canine kidney (MDCEK) cells at 10 h after
infection. Although AWSN/33 virions released into culture medium
are spherical in shape"?, the budding virions in longitudinal sections
were eloneated and contained rod-like structures that were associ-

DNA and
associated
proteins

w—- @ intact virus
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Quaternary
structure structure

Amino acid residues a Helix Polypeptide chain Assembled subunits
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S1 domain

Acta Cryst. (2008). F64, 318-322
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HEV [B-strand jellyroll core

* The sheets in the core of a globular
protein are typically constant and
conserved in sequence and
structure

* Much of the surface is composed of
loops and tight turns that connect
the helices and sheets of the core

* The surface is a complex landscape
of different structural elements

* These surface elements can be
engineered to redirect the
interactions with other proteins
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Beyond a simple DNA vehicle
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Nanodevices Can Improve Cancer
Detection and Diagnosis

Nanotechnology maging Pwl Exam,
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