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Abstract "\ General Mechanism for Tau Aqg&gation
Alzheimers and many other neurodegenerative diseases are associated

with the_pathologif:al aggregation oft_au pr_ote_in in the hum_an _brain. The / Computationa| MOdeI in Prog ress \

mechanism by which tau aggregates into fibrils and neurofibrillary tangles .
. 18 e s k.
(NFT_) remains l_m_cleér. To further unde_rstand this fibrillization process, we Phgsihorylamn A, p e -Based on the work of Congdon et al. (9)
studied the.f|br|II|zat|on of L-Phenylalanine. chers h.ave sh?wn t.hat ( y kinases) k. k Models tau monomers polymerizing into
Phenylalanine aggregates comparably to tau into paired helical filaments - fibers of length n
(PHFs) in de-ionized water at room perature.® Tr ission electron d—‘ = =2ky.C — kpC) — Z(x,,c\c, = ke€)
microscopy (TEM) was used to confirm the formation of such Phenylalanine %eDh€Sphﬁr¥latl0n Hyperphosphorylallon “2 +Assumes reversible association of monomers
fibrils. Samples of varying concentrations were also tested with SDS gel (by phosphatases) gt = ka6l —koo0) = (keoci6s — ko G3) with rate constants k. , ky.., k., and k.
electrophoresis and OD spectroscopy to assess the effectiveness of these de; « fo -k o Sets up a system of N differential equations
. o . Gt = keci6iy — ko) = (keci6— keciy * g
Qﬂwds in quantifying aggregation. / d;t where each equation is the concentration of
fiber length i
dc” = (ke s — ke )
H H Fiber length
4 Properties of Tau Protein N\ ® Future Focus: er g
A [©) =@ The solution is a matrix of Conc. values

*Sequence of 758 AA’s > MAEPRQE [ ] -EVMEDHAGTYGLGDRKDQGGY TMHADQEGDTDA \ where each row represents C'S_ at a give time Cit=0 C2t=0 C3t=0 - Cnt=0
+135 potential phosphorylation sites GLKESPLQTPTEDGSEEPGSETSDAKSTPTAEDVTAPLVDEGAPGKQAAAQ and each column represents C's of different c. c. Ca. c.

+(79 Ser, 6 Tyr, and 50 Thr) PHTEI PEGTTAEEAGIGDTPSLEDEAAGHVTQEPESGKVVQEG-| F | -LRE “ [0] fiber lengths. Time 121 F2t=1 V3t=1 o Unt=1

' ' zﬁgtfégrséEGPPLKGAGGKERPGSKEE‘:;E;I‘R;CSE;SPQDSPPSKAS Aggregallun <Congdon et al. studied the frequency of C's : : : :

“Microtubule-Associated Protein (MAP)  paperera vo-[F-1 oo ® =) of diferent fioer lengths, but we would #k;“’ Ci¢  Coy  Cay - Cny
+Has 6 isoforms: SVGRAKGODAPLEFTFHVEITPNVOKEQAHSEEHLGRAAFPGAPGEGPEAR (ﬁzliisn?:ofoav;gr:g::;;m:nﬂ :;lﬂlibriuran ects 3 g 4 g

+3 isoforms with 3 MTBRs (tau 3R] D TKEADLPEPSEKD

and 3 isofrms with 4 MTBR(s (tau iR) %;AWSTRS“KMNRZ%L:SGKEPTPGSSDP“QPssiﬁ‘fEPPSSPKTVP Figure 1: This represents what is currently considered the process of Tau aggregation in

PAPK R Ysspas RS Alzheimers Disease. 1) Shows the normal case, where tau proteins (red circles) are in a

N = dynamic state of binding and unbinding to microtubules of CNS axons (yellow rods) b
[VQIVYK] = PHF6, a sequence of tau kkLoLsnvaskcaskonikHvraaes-[VQIVY K] -pvoLskvTsk 4 9 9 v )by

that aggregates into amyloid fibrils the F phosphorylatiop and dephosghorylation. 2) Hyperghpsphorylation cau5§§ a majority of tau
same as the whole35 CGSLONIHHKPGGGQVEVKSEKLD-[ F] -0l o proteins to unbind from the microtubules, compromising the axon’s stability and structure. 3)

Q: Phe, shown to aggregate into KKIETHKLT -[ ] -RENAKAKTOHGAE IWKSPWSGDTSPRHLSN@ The high concentration of unbound tau leads to fibrillization into paired helical and single / Dlscuss I on \

amyloid fibrils as well® IDMVDSPQLATLADEVSASLAKQGL filaments (PHFs and SFs). 4) The fibers then aggregate into hydrophobic neurofibrillary tangles Tau has 5 pheny ine AA’s so the i ions that cause
(NFTs), which compose lesions in diseased brains.’58

Phenylalanine to aggregate could lead to better understanding of how tau as a whole
aggregates. Association of Beta sheets has been implicated in formation of protein
aggregates and fibrils and aromatic AA’s, specifically adjacent Phe AA’s, are known to
accelerate amyloid assembly.®

Quantifying [F] Fibrillization

Four techniques commonly used

TEM mi py i that Pheny i ggreg: into fibrils. However, OD
to e tau poly ion:10 spectroscopy and SDS Gel i proved Factors that could have
1) Thioflavin S (ThS) flourescence HO. caused these results include sample i i ion time, and breaking up of
2) electron microscopy fibrils when transferring solution. In the future it would be valuable to conduct a more in-
3) centrifugation L-phenylalanine depth study how fiber length is d dent on ion and i ion time to
4) laser scattering [e] compare with the computational model above. It would also be valuable to further study if
Since we were ying P ion as a model system, as

opposed to the tau protein, we explored other methods to quantify fibrillization:
OD Spectroscopy @ 600 nm
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kd how sequences, such as PHF6, would aggregate differently if Phenylalanine AA’

s are
cluded. /
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Figure 3: Column 1 contained the control scale and columns 3,5,7,9,11,12, and 13 contained samples of concentration 6uM, TEM Mode - MAG Direct Mag = 6000x

1241M, 50uM,100M, 30mM, 60mM, and 120 mM each incubated . The hypothesis was that SDS gel would separate

aggregated fibers of different lengths. It was expected that samples of higher concentration would have longer fibers and a
difference would be detected by SDS. The gel was run for 45 min at 109 V and stained with Coomassie to view bands. The
gel did not detect any fibers in any of the concentrations (hence you see no bands in any columns besides the control.
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