AL Op VLY Op
gl © :
& Q?f & 2
et = P : =)
- 5 > 2 NG
Be R
1{" 3 {*‘ - f' q" .
i8G5 1869

: . Subunit Proteins to Functional Hydrogel i i
Introduction: ydrog Grafting Density

Three Subunit Proteins RIS =-M and NF-H can only dimerize with NF-L
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Neurofilaments S S ne ratio of assembled NF-M and /or NF-H to

—

A class of intermediate filaments ... & = in the filament

MF-Low:  NF-Medium: MNF-High:
10nm-wide protein rods composed of three TR TR 1R Objective
0 quantify the percentage of NF-M added to

subunits: low, medium and high (NF-L, NF-M, NF-H) Three Dimers

Once assembled Into filaments, the C-terminus talls B i _ ne protein solution that has grafted to NF-L at
of the subunits radiate outward, interacting with the THEE g e g— the given assembly buffer salt concentrations
8 /

sidearms of adjacent filaments to form extensive 2 Mjm i and pH’'s, and to compare this percentage to

neurofilament (NF) networks within the cell NF-Lasw:z NF-High
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that obtained for the standard assembly buffer

Stress-buffering members of the axoplasm T e B N conditions

Implicated in maintenance of neuronal cell structure, Tetramer * Assembly conditions tested include salt
as support structures (scaffolds) for transport that 3 concentrations of approximately 40mM,

occurs on microtubules, and in dendritic aborization TG AL DL IGE e Uil Al i
) Hydrogel / NF Network pH's of 6 and 6.6
§ Initial grafting densities of approximately

Motivation |

= |mplication of NF's In such neurodegenerative 2% 12% . 20%, 27%, 34%, 36%, 40%, 46%,

diseases as Amyotrophic lateral sclerosis, - . ) i 51% and 57% for each buffer condition
Parkinson disease and Alzheimer disease 2 )

Tetramer of 2(NF-Low ° NF-Low) « NF-Low
MNE-Medium « NF-Low ' NF-High

Total of 99 samples tested

Methodology:
_ p O - standard Bradtord Assay curve [T | Left: the Bradford Assay f{ I

Humnganizatln and Bovine Spinal T gy : =) — comparesa measured

Centrifugation Cord - NEH B B ==——— absurbance to a kpuwn
protein concentration.
Measured absorbance of
sol phase quantifies
subunit presence using
the resultant curve.

Buffer Reservoir U

Protein Sample in Urea

Crude Protein

lnia:yrsl's into Assoclation Buffer W W = "

Run Bradford on Sol
Phase

Filament Formation ‘ - W T D e . —
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lLIItra-centrlfugatlnn Run Acrylamide Gel E

Separated subunits: NF-L, NF-M, and NF-H : :
Anion Exchange . : H( Y

Chromatography . - ‘w. ( ) =) ——
8L Separate Sol Phase 6 Resuspend Hydrogel
and Hydrogel \__/ in Urea

“";{:ii‘}‘d’;’.ﬁﬁ? Above: 15% polyacrylamide gel run on
10% NF-M. Relative intensities for each
band in a lane are measured with
Imaged, giving %NF-M for each sample;
the stock solution represents initial
conditions for all subsequent samples

Resu ItS Graﬂlng DenSItIeS Polyacrylamide Gel Analysis

Lane 7 Intensity Histogram (35% 45miM pH 6.82)
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Following the characterization of grafting densities 40 A5 | oy Slepe=3.0 4 40 Slope=0.97 /
for NF networks at standard conditions, there was 4 , 30 - £ 30 - /
a need to determine the pH and salt dependence = =1 201 -
of grafting density, if any. Quantifying any such i | I 10 o

effect was the focus of this study.

Grafting Density for
90mM at pH 6.8
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An ideal network grafting density (wt% NF-M In 20 20

pellet) i1s equivalent to the subunits initial density 0 . 10

orior to assembly (wt% NF-M initial), giving a O 4 0- . Above: Intensity of each band in eleven acrylamide gels
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slope of one when plotted against each other. was analyzed using a histogram created in ImageJ

Because subunits may only form dimers wt% NF- M initial (pictured here with the lane it represents). The

” : . . L ti f h k—the first of which
containing at least one NF-L (the second subunit As illustrated above, the grafting densities of samples at f;::g:;tgemf_ﬁa ﬂ?e :eic;ndpﬁi_L_;”;Ztez d;"l;y
”;35’55’; le"" N,'E:'P‘g;g;“:?)’ = ?‘aﬁi"rat!”” p‘:L”t all assembly buffers are consistently good, with slopes e the Wit of the torresuonting suburit
@ o oy Wl Ve Dy WEWDE S¥ee Uk at or near one. The consistency indicates a lack of

maximum  possible composition of NF-M. . . .
clear correlation between changes In salt concentration Acknowledgement:
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