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A model of an A hepatitis E virus- The replication . A rice reovirus is A human DNA
alphavirus, which like particle is made cycle of the polio composed of 780 turnor wvirus; diam-
is closely related of protein com- {or commen cold) copies of proteins eter about 50nm.
to West Nile virus; pounds along the virus as it releases on top of an inner

diameter about edges of a 20-faced its genome from its shell; diameter

70nm. cage open shell. about 70nm.
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Weak phase imaging : . Solution 4
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Phase refinement -

figure-of-merit in iterative cycles

FOM -- crystallization in computing
Individual filters

\
%7 @1 2D Projection

3D Object 1

2.
3.
4

Correlation filter (refining models)
Size filter (interpolated models)
SIR variance filter

Contour-based weighting over CC plot to
avoid false solution

2D Fourier
Transform Population filters
|. Handedness consistency
2. Phase consistency if with geometry
3D Fourier constraint
Transform 3. Completeness of unique phases
4. Accuracy in averaging (scaling &
interpolation)
5. Model assessment and occupancy (if

3D Reconstruction
N

"—P’ US20120301494 A1 (2012)

| ' 2 fnrm ctmn US20120064169 A1 (2012)

http://pioms.ucdavis.edu/
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Classical Fourier filter
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cross-domain double filters

spatial space frequency space
object density Fourier transform
distribution of the object
2D density 2D central s -0 ;’ :
. . . . . =
projection Fourier section e ~0 o
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Radial+Fourier filters
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Cheng, Lect Notes Comp Sci 2000
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phasing with dual digital filters

Image alignment via Polar Fourier Transform

- JS20120301494 A1 (2012)
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Algorithms of double transforms

Polar FT
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stained image can only show topological
features — e.g. AFM

B, S5 US20120301494 A1 (2012)
Ly form ictmn US20120064169 A1 (2012)
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http://pioms.ucdavis.edu/
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Build model from symmeftry lattice

- JS20120301494 A1 (2012)
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Monitor in both Fourier & real spaces
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meta-stable meta-stable
EQC belt intermediates

ot ghes
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meta-stable stable
nanoparticle I 2D array
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membrane-mediated sorting

Packaging cell line to deliver vaccines
Relearn from virus infection

mEm—— JS20120301494 A1 (2012)
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PCL engineering to produce vaccine
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cytopathic vacuole -
IT / RNP & tubes

| Microsc Microanal, 2001
e JS20120301494 A1 (2012)
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Echovirus 1 SFV

* Formation of CCP
* Sequesiration in CCP

= Haft clustering
= Sequestration in caveclas
= Signal tmrﬁdﬂm

= Clathrin uncoating

= Acidification of endosome

= Low-pH-triggered membrane
fusion

= Capsid uncoating
= Translatian
= Replication

Endoplasmic reticulum

Mucleus = Transcripton

Currant Opinian in Call Bislogy



|| Professor R Holland Cheng | oral, dual-modal activation of immune protection ©2009 | UCCN08-639 | UCCN09-098 CONFIDENTIAL

Biacore and antibody detect the
pH dependence of fusion peptide
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NC + glycoprotein conform
viral particles

Maturation requires
membrane budding based on
1:1 glycoprotein-capsid
interactions
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Modular consequences in fusion activation
membrane fusion — type II

*  http://pioms.ucdavis.edu/
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1995 2000 2005
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VaxGen Trial
(Protein only- AIDSVAX)

Clade B gp120 (MN) . ]
Clade AE gp120 (A244) Failed to induce protection
Step Trial HIV Env protein
(Vector only)
Ad5 (gag, pOI, nef) _

fransiently Increased the rate of acquisition of A1V
RV144 Trial, & further Rv217 in uncircumcised Ad 5 seropositive MSM

(prime-boost: ALVAC, protein+ ALVAC)

ALVAC= env, gag, pro
Protein= AIDSVAX -]

31% efficacy, limited duration

HVTN 505
(prime-boost: DNA, Ad5)
DNA= env, pol, nef

. ]
Adb5= env, pol, gag

Failed to induce protection

; : - .“”.. ; .
* http.//pioms.ucdavis.edu/ UC H EAL :
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C'  © health.universityofcalifornia.edu/2011/03/30/hiv-protein-unveils-vaccine-target/

Spotlight News Feature Issues In the media Did you know?

CATEGORY: News

HIV protein unveils vaccine target
March 30, 2011. Tags: AIDS/HIV, Vaccines

UC Davis scientist heads international study.

An international study headed by a UC Dauvis scientist describes how a
component of a potential HIV vaccine opens like a flower, undergoing one
of the most dramatic protein rearrangements yet observed in nature. The
finding could reveal new targets for vaccines to prevent HIV infection and
AIDS. A paper describing the work was published online this week in the
journal Proceedings of the National Academy of Sciences.

In the new study, researchers from the U.S., Sweden and France explored the structure and behavior of the
HIV envelope protein complex, which could potentially serve as a component of a vaccine aimed at eliciting
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