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Abstract Theory
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X-31 strains of intact human influenza virus have been studied in vitro by static and
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In these experiments concentrations are constant so an increase in the intensity of
scattered light is likely due to a change in mass caused by aggregation. These
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For example, the normalized scattering intensity for a linear trimer made of touching
: , . , . , : spheres is:
4.5 -
' | P sin(2gR sin(4gR
4.0 - 7 P3(C])= 1(Q)[S—I—Zl- ( d )—|—2 ( d )] 1000 T 1 1T T * 1T T 71T T " 1T 71T "1 I
o - 9 2qR 4qR T, ...%:O M
— Ro R o — j
N - ® ° ® : " T '%M O
g 3.0—_ . . . - - 800 - o%g-g 3@590 O&S@O 1 250
O 25 ° = _ - &
- ' o ® = : S os <
o 7 | - '
D% 2.0+ .::. 7 | ' | ' | ' I ' I - I - I 600 - =
AL | 1.0- 3 - <L :
S Dapp pH 7.4 7 P.(q) == (sinx — xcosx)’ E: , g
- . X : =
- - —~ 200
10- o Dapp pH 5.0 30 min - _ . ] : 1 200 400 5 £
] m D pH50240 min - ' 1200 - . '
0.5- P - - 1 180 : . R
' T 0.6 - - _ 200 - 5 "
0.0 . , . , . , 1000 - ] 160 ’ O Intensity
0 2 4 6 8 = 1 140
qzllolocm_z - 04- 1 800 1 —- 120 = 0 L L | T T T T T 7171 150
. 1 % -800 -600 -400 -200 O 200 400 600 800 1000 1200 1400 1600 1800
Apparent diffusion by conventional scattering of PR-8 at 10 mg/mL 0.2 i og 1100 3. t/s
concentration and pH 7.5(p) and at 30(I) and 240(n) minutes after acidification to pH 5.0. ' o 600 l < A2 maml solution of X.31. t ved ot
- 180 3 mg/m oSou lon of X-31, ime-resolved measurement a
00 _ 5 1 ? 45°. Addition of citric acid for pH change is
o pH 5 @ 240 minutes ; 400 - ; 160 shown by the line at time O.
0 50000 100000 150000 200000 250000 300000 00 | - Rh - 40 . . . . . . . . . 500
Single-sphere fits are not completely satisfying 7 : | 7]
. | . | . | . for virus particles at any measured condition, 0 -— 7 0 i 400
2421 . - pH 7 4 900 + 30 A - but come much closer at pH 7.5 than at lower pH. 400  -200 0 200 400 600 800 1000 1200 1400 1000 - . -
o e pH5 @ 30min 1330+ 30A~ . t/s l i
504, H5 @240 min 1710 +50 A A 10 mg/mL solution of X-31, time-resolved measurement at 800 — 1 200
48- % P - N — T T T T T T T T 1 45°. Addition of citric acid for pH change is shown _ . | =1
161 ©® ] by the line at time O. o 5 4250 3
=] i 1.0+ - =_ 600 5 g
2 . : = 17§
© 4.2+ m PS — n
S 404 -, - 0.8 _ ) 400 - 1 150
T 36- 5 ] e 5 tensity - 50
3.4 . : S 06- - Conclusion ; é © Intensity -
' . ' n° 30 mi H5 =
3.2 - ) . s minutes @ p o . . . . . o+—rFF 10
30 0 =45 ) e m . dimer fit 1 Suspended at physiological pH, influenza virus particles are polydisperse with 400 200 O 200 400 600 800 1000 1200 1400
28 0 1 90 ® 0.4 - - respect to size and possibly aggregated slightly. This confirms, under very gentle t/s
2.6 - | l | | | L | | N conditions, the observations from electron microscopy. Upon acidification to pH 5, the Latex particles in water and the addition of citric acid at time O.
0 2 4 6 8 024 . _ particles aggregate over an extended period time. The data support the formation of
2110%crm? ' 240 minutes @ pH 5
g cm mixed trimer fit dimers and trimers of the particles that existed at pH 7.4, although these were probably
Guinier plots for PR-8 at 10 mg/ml. done on a conventional instrument 00 not entirely unaggregated and certainly not uniform. Time-resolved measurements show
' | | | | | |
0 >0000 100000 150000 200000 250000 300000 that aggregation is preceded by a rapid conformational change involving an expansion of
-1
q/cm about 100 A in hydrodynamic radius. One may look to small angle X-ray or small angle
A fit for a dimer of solid spheres, R=1000A, is overlaid on data
for PR-8 after 30 minutes at pH 5. The fit for a 50:50 mixture of linear neutron scattering measurements for short range structural details (17), but these methods
and trigonal trimers is overlaid on the data for PR-8 after 240 minutes at pH 5. _ _ _ _
are not well suited to following rapid changes. It may prove fruitful to follow structural Acknowled gem ents
NSF-IGERT
alterations by simultaneous, time-resolved, multi-angle SLS and DLS measurements. For .
Y J Macromolecular Studies Group at LSU
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depolarized scattering signal. The present study is silent on these issues, as it is on the
reversibility of pH-induced changes and behavior upon acidification to other pH values.
Reliable methods to suspend the virus particles without any aggregation would be very

valuable to such studies.
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