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| - Life of Viruses

+ Importance of Structure
+ Fundamental Constraints
+ K-ray Diffraction Method
= RNA Phages

= PlantViruses



Life of Viruses

+ Small containers of genetic material
+ GCharacteristic life cycle

entry mechanism

disassembly

replication

reassembly

exit mechanism
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| - Available structural materials

nucleic acid
1 carbohydrate
protein
1 lipids

. + (rganization is the key
physical, not chemical, question
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K-ray Difiraction Method
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| - Crystals preserve orientation
- Wavelength matches atomic spacing
I « Linear dependence of amplitude
| Phaseisnot measured directly
- Phase can be determined
| . Powerful sources available
]
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| + 3500 base SS RNA
+ 3 genes
| . MS2has T=3 structure
) @ 06 uses disulfide honds



A LA LA LA LA LA

Flat contact

dsRNA

Bent contact T>




FIBEROPTIC TAPER
PHOSPHOR
e (3.6:1 TAPER RATIO)

CCD

L , ) A T
| o — —
XN e - 20, —
o g : ¢ & Pt
y : “— <UL SO g ]
T T T s s o SR -
o N : VAT —
: v ! T - .
> A Ao Y
' i)
i . Lol
B CF Ry
]
‘ 17
] Sk
! o
| A
L
P
:
1

VISIBLE
LIGHT
PHOTONS

8
ELECTRONS
IN CCD PIXEL

VISIBLE
LIGHT
PHOTONS



APS heamline (SBC-CAT)

~ Experimental
Station

- Aperiure-Horizontal
/——Aperture-Veﬂicd

Double Crystal
Monochromater

Vertically k
/ Focusing St
Mirror

Crystal

Sample Doubie Crystal

Monochromator
Si-220

Heat Filter Assembly

Fixed Aperture Mask

SBC Insertion Device Beamline




!
!
| = Smallestviruses known

Alfalfa mosaic virus (AM\)
| Tomato bushy stunt virus (TBSV)
| Turnip crinkie virus (TC\)
!
!

+ Divalent cations, Ca**
+ Multiple configurations
+ Assembly pathway
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| = Maturation pathways
+ Gryo- and X-ray microscony

! « Energetics

) ¢ Kinetics of assembhly/disassembhly
+ Drug design

!
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| - Structure can be known exactly
¢ + Simple geometric principles
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