' ) Tau Duplex: A novel assay to detect phosphorylated and total tau protein in neuronal

cells using the Alpha technology.
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_ _ _ _ « AlphalLISA Acceptor beads (PerkinElmer Detection in cortical neuron cell lysates
Tau continues to be one of the most intensively studied neuronal #6772001) coupled to ThermoFisher Ab #MN1000  In a 384-well plate, add:
proteins, and a clear consensus has emerged over the years on the ' A'PhaSC;een Afcdeptort;)?ads (PerkinElmer ;\Itgauécfebeﬁoggggstts:'é*e'gggunfa [8{0 % 20 | DL (pg/ml) S/B (A) B Ser202
. . . #6762003) coupled to Ab from: ThermoFisher Thr205
path(_)l_oglcal_ role_ of abeljrant tau in many r_1eur§)degenerat'Ve #MN1020, Abcafn #75679, GenScript #A00405 ug/ml final] 4 MN1000 366 3259 _ EI],I]I]I]-I. : Thr131
conditions, including Alzheimer’s disease. There is still much to be . Streptavidin coated Donor Beads (PerkinElmer = 5 pl Biotinylated Ab [1 nM final] 100,000 vy T9450 373 2007 v - '
learned regarding the mechanisms by which faulty tau can #6760002S) '.nSATFI)rLéSLaIEC,eAS Ifrg_fsnb”i?ero]”a' cells [prepared ' 2 £ 30,000
: - - - - Biotinylated antibody from Covance #SI1G-39416 | ysiS butrer e ’
potentiate neurodegeneration. For example, key questions remain . AlphalISA immunoassay buffer (PerkinElmer Incubate for 120 minutes at 23°C 10.000 c 0
as to which phosphorylation sites are critical to pathogenesis. #AL000C) and lysis buffer (PerkinElmer #AL003C) = 5 pl streptavidin-Donor beads [40 pg/ml E—,;; 20,000
Consequently, improved tools to rapidly and accurately measure - Optiplate-384, white opaque 384 wells ;',;‘a'})ate a0 i s ot 230C =
PR ; - microplate (PerkinElmer #6007290) cu 2l - O
Sg;leoagriﬂosupsaggllular tau levels would be of significant value in this . EnVision® Multilabel plate reader with Alpha -Read on EnVision® 1,000 58 10000
- capability (PerkinElmer)
Here, we introduce a unique cell-based assay where detection of a - 555 and 615 nm emission filters (PerkinElmer 5
given phosphorylated tau species (p-tau) can be performed j&é;%-gi%i?n&Aitg%-ti?‘gggads A 2 100 N N N N a o
concurrently with detection of total tau in the same sample using a AlphaScreen) (PerkinElmer #AL900D, #6760627D) -4 13 12 -1 -10 -9 -8 -7 -6 & & & & & &
homogenous bead-based technology. Employing a combination of » Bulk cell lysates (cortical neurons & astrocytes) vsat
AlphaScreen® and AlphalISA® Acceptor beads conjugated to Log [Tau441] (g/ml) ysates
various Anti-tau antibodies, we could achieve detection of selected - -
p-tau species concurrently with quantitation of total tau. A tau- Assay prlnC|p|e Dose-response curves were performed for recombinant tau441 protein using two (B) 250,000
. . . different Ab coupled on the AlphalLISA Acceptor beads (total tau detection). The Bio-
SpQCIfIC antibody was conJug_ateq to A_IphaLISA Ac_ceptor beads, Ab SIG-39416 was used for both detections. The MN1000 Ab has an epitope located 200,000
Wh'_Ch WCE teSte_d in combination with three dlffe_rent p-tau at a.a.159-163 while the T9450 Ab epitope is at a.a. 404-441. A detection range
antibodies targeting Thri8l, Thré0> and Ser20? conJug_ated to AlphaLISA Acceptor (615 nm) superior to four Logs was obtained for both Ab along with high S/B (max. over min. 150,000
AlphaScreen Acceptor beads. A second non-overlapping tau signal). Lower detection limits (LDL) were defined as 3xSD over background signal.
antibody was biotinylated and captured via streptavidin coated SD errors are shown in the graph (triplicates determination). MN1000 Ab was 100.000
. . selected in the final assay configuration (see section 4) in order to allow ’
Donor beads. Specific AlphalLISA _and AlphaScreen su_gnals, _. measurement of shorter tau fragments originating from proteolytic degradation. 50.000
generated at 615 and 5_55 nm respectively, were represenjcatlve of 7O, Anti-total tau (MN1000) =
p-tau and total tau in the samples. Sensitive detection was epitope: 159-163
achieved using human cortical neurons in a disease-relevant model N Assay Optlmlzatl()n with |ysateS N N N N A o
for_ A_Izhein_1er’s diseasg. Moreover, the assay detected su_btle Biotin Anti-total tau Anti-p-tau (Ser202) & & & & & &
variations in the relative level of each species when various (S1G-39416) (MN1020) (A) | | | o
treatments were applied. Using a full-length recombinant tau441, epitope: 018 ) 30,000 3 Ser202 () D”%'elx dzteICt'O” for .th.ree.p't?” species (f\) and asszlcl'ated TOta'dta“ (B) dog
the assay could detect low picogram/ml levels of the protein and . B Ser202 (+) ?noe gaa;eprioy;s‘?c)te;]sa:Vrle%ltnatmg rom cortical neurons. compounds were adde
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the dy_nam_lc? range s_panned more than four log umts._ o u 0. C o 3 Thris (-) PE-1: 200 nM Okadaic acid (marine toxin with phosphatase inhibition activity)
The simplicity of this two-step homogenous assay is a definitive A / 2 = B Thri81 (+) PE-2: Growth medium alone
advantage when, for example, conducting siRNA screening Streptavidin Donor AlphaScreen Acceptor (555 nm) “::' 0 20,000 3 Thr205 () PE-3: 1 uM staurosporine (prototypical potent ATP-competitive kinase inhibitor)
campaigns to identify inhibitors of tau phosphorylation. Our results o Theo05 (+ AAsmaE L Hesperadin (dan :nhlbltordof hugnlé(i_n AUFC_)F?I_E_kmase)
demonstrate the power and versatility of the Alpha technology for E ™) B Thr205 (%) g::gj [1)?4% apfg?i}’/?)gf?ne(ll Jell FAK el (PSS [I=es (lleieet)
studying endogenous cellular targets in a multiplexed mode. The ﬁ redpresedntatiﬂn of the Tau [|>upllex aS_ﬁag- Firlst, ad68V3hnmAlaser willbex%ite the Dclmor 72 ‘E’ 10.000 ' P ’
Tau Duplex Assay will be a valuable tool in drug discovery Sl eIl Els)ise C2a7s/ein MelEelliEs Ll 1S HEUEEREE Hilsh (EBEpILIF bEEES el [ Ellekis Fall=! ’ Overall signal obtained with Thri81 was low and no significant modulation was
orograms for Alzheimer’s disease and other tauopathies proximity (<200 nm) a chemiluminescent event occurs resulting in emission of light by 0 O Ao, ol fnehcating Hhet Bl cpacias was MeE Sumesrt 1 eur sermElies
: the Acceptor beads which is in turn recorded by the instrument. In the Tau Duplex - ! : ) '
assay, the p-tau detection is first performed (555 nm reading) followed by a second - ER (Itar)m total tau Ievteltvxia: nOt.h'ngy modula’;e_d éolloww:jgtfrea’:ments. _Fc;r ((jeac_r]c i
E |ntrOdUCtI0n excitation and reading of the plate for total tau signal (615 nm reading). Here the 0 < Iree as;tays, %?3 au ﬁlgna > v:c/erfe not In uTncet y the assoclated p-tau
ossay set-up involving deection of p-tay(Ser202) i ilustated. Other AD than thoss C o o & &
Th liaomerization of the micr le- i r in in shown in this figure were also successful at detecting total and p-tau. The platform can & - N @ . : 2T i !
e oligomerization of the microtubule-associated protein tau into b weed) (o S over GO pelEnal mhessiem Eon S for G, & © e N e could be implemented in an All-in-one-well format where cell culture and

paired helical filaments (PHFs), which give rise to neurofibrillary detection occur in the same well. This in turn allows for interrogation of multiple
tangles (NFTs), is one of the defining pathological features of B Protocol validation [Lysates] (nanogram/well) compounds in an HTS mode.

Alzheimer’s disease. The molecular mechanism leading to tau (B) 100.000

oligomerization is thought to involve tau hyperphosphorylation, ’
altered tau conformation and subsequent assembly of tau into B 555 nm read
PHFs and NFTs. Although the precise toxic tau species remain to be 615 nm read 80,000 n Summary
clarified, efforts to block tau phosphorylation and tau aggregation 120 120

are of great interest as there is no current treatment that can slow E 100 (1) (4) 100 60,000

the progression of Alzheimer’s disease. Recent evidence have =

challenged the idea that only fibrillar forms of tau (NFT) are toxic = 80 80 40 000

to neurons and indicate that other tau species, including soluble ; 60 - ’

forms, might become interesting therapeutic targets. © 20.000

We have previously reported the combined use of AlphaScreen and 40 40 ’

AlphalLISA beads to simultaneously monitor substrate E

phosphorylation and enzyme interaction in vitro (Arcand et al., w20 20 0

Biochemistry 2010, 49, 3213-3215). Here, we propose a straightforward v, 0 4@ ﬁqjﬁ QP R S
adaptation of this duplex platform to a cell-based assay where AlphaScreen AlphallSA AlphaScreen o . v

soluble forms of p-tau & total tau can be monitored in a native alone alone + AlphalLISA

context. _ _ _ _ _ _ _ o _ Lysates titration in the Duplex assay for three p-tau species (A) and associated
One of the challenges typically associated with studying cellular The Tau Duplex assay is made possible by using two custom emission filters for Total tau (B). The negative control lysate (-) consisted of astrocytes while (+) was
proteins lies in the non-homogenous nature of the methods used ;Zgogccl:lt?\?elog Alggz I:filgtniﬁlsA?:tc::esfgr aQSaC?SSaPem U(S'Aélgh?osrcriﬁi'; &réllgzgluiglic?aeggﬁ cortical neurons lysate. As expected, no p-tau or Total tau was detected in
(ex. V_VeStem blot, "ELISA); which often preclude _any HTS proE):edure.yNarrow bandwith fch)>m the two filters results in mir?imal signal cross- 32&;%i?lgﬁsé;na(||81ht|?et:|at:;asegzghopn g\g/\;avsens(,)ifnlirrglfes,?gﬁgl.byrrfgeo?:)(’zinnig?q:;notuﬁ:ctaol:’
campaigns. .T.he Alpha technology has demonSt.rated n JEEEL interference between the two detection channels, as shown with bar graphs (2) and lysate to use per well should be located in the linear portion of the signal for both
years the abl.llty to SucceSSfully address the ever-increasing needs (3). The instrument protocol for this assay can be implemented on any filter-based detections (1000 ng/well or less). No treatment were applied to cortical cells
of the drug discovery community for HTS-compatible assays. Envision reader without the need for hardware modification or software upgrade. therefore p-tau levels found here should represent a basal state.
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