Application of MultiDots In Human IPSC-derived Microglia
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overview Formulation of MultiDot 640 Antibody Conjugates

MultiDot are formulated using a liquid in liquid electrospray process (LLE) as
0 MultiDots are polymer encapsulated quantum dots shown in Figure 1. A nonconductive, water-miscible, organic liquid containing Organte Phase
polymers and QDs undergoes turbulent mixing in distilled water in the presence Gfi"d ) 100
of electrical stresses. Electric field established between the needle and ground @ high voltage
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developed by Core Quantum Technologies through a
proprietary electrospray process
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exhibit increased sensitivity, a tighter emission spectrum

with reduced spectral overlap. distribution with narrow spectral emission as seen in Figure 2. The hydrophobic

QO MultiDots conjugated with antibodies that target cell part of the polymer, PS encapsulates and binds the QD together. The
hydrophilic part of the polymer, PEG allows for water solubility and extends into
solutions allowing the MultiDot to be colloidally stable.

Antibody (Antihuman CD11b or CD45) is reduced using mercaptoethanol to
obtain thiol groups. The th.IO| group is then regcted with Sulfo TCQ-MaIe!mlde A Encapsuuamsmumzaf/ Naramer s Figure 2: Excitation and emission spectra of MD640 and
and reacted with Tetrazine activated MultiDots 640 to obtain antibody TEM micrograph of MD640
conjugates. Unbound antibody is purified using Captocore C700 and further Figure 1:LLE setup
used in labelling experiments.
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surface proteins can be utilized for immunostaining and

IS sprayed into water to obtain MultiDots with uniform size control, narrow size
flow cytometry applications in human induced pluripotent
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stem cell (IPSC)-derived microglia (BrainXell, Inc).
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Introduction Immunostaining with MultiDots

Quantum dots (QDs) are crystalline semiconductor nanoparticles
with unique fluorescent properties. Distinct spectral signature of QDs

facilitate imaging of multiple emission wavelengths with a single
excitation source and their high absorption cross-sections enable
bright photon emission. These properties of QDs make them an
attractive alternative to fluorescent dyes for use in biological imaging.
However, unprotected guantum dots are susceptible to degradation in
physiological conditions, losing their fluorescence quickly. They have
a limited shelf-life in buffers used for cell culture and tissue
applications.

CD11b-MD640

2ug CD11b-MD640 / million cells 3ug CD11b-MD640 / million cells
To overcome the obstacles of unprotected QDs, Core Quantum
Technologies developed a novel technology that encapsulates QDs In B

a block-co-polymer, a structure called MultiDots, through a

proprietary electrospray process. The stable MultiDots exhibit ‘7 ¢ | o
Increased sensitivity, a tighter emission spectrum than current - :
fluorescent reagents, reducing spectral overlap and eliminating :

complex spectral compensation.

In this study, we used MultiDots 640 (MD 640) conjugated to , ,
antibodies targeting cell surface receptors on human induced » | :
pluripotent stem cell (hiPSC)-derived microglia for microscopy and %'
flow cytometry applications. ¥ |

Materials and Methods

Figure 3. Representative fluorescence microscopy images of hiPSC-derived microglia live-immunostained with A. CD11b-MD640 and B. CD45-MD640 at indicated

CD45-MD640

Human IPSC-derived Microglia Microglia with catalog number # BX- concentrations and fixed and immunostained with IBA1, microglia marker, and DAPI, nuclear marker, at DIV7. Scale bar is 100um.
0900e-30 were thawed and seeded following BrainXell microglia
mono-culture protocol. For Immunostaining experiments, 25,000 Flow Cytometry with MultiDots
microglia per well of 96-well plate (PDL-coated following plate coating
protogol by Brair_1)§el|, I_nc.) were seeded and for flow cytometry A ) Unstained Control _ 1ug CD11b/million cells  _ 2ug CD11b/million cells | | Conclusions
experiments, 2 million microglia were seeded on Cultrex coated T25 - Ja1-UL(1 55 %) Q1-UR(D.00 %) = J02UL(E.03 %) Q2-UR(D.00 %) = JosuLE7 22%) OB % Figure 4:
tissue culture flasks. Microglia cultures were maintained following o ) N ' Representative flow
BrainXell, Inc. microglia culture protocols. i - =7 = cytometry graphs of dMultiDots produce bright
Immunostaining Live staining of hiPSC-derived microglia was % S T e Sk hiPSC-derived fluorescence signal and are resistant
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perf_ormed by a_ddlng either MD64O conjugated with .CDllb or MD64O 2 < pi x z mmrggha stained vx_nth to photo-bleaching.
conjugated with CD45 in the culture media at Indicated . =) 2 % & ] varying concentration
concentrations. Following staining, incubation for 2 hours in the cell O 1 g ] g of A. CD11b-MD640
culture incubator, microglia were washed and fixed with 4% PFA at b JOrLEsisn): | OURO00%)| o Jo2LLi7% | G21RE00% @, Q3LLETT %) 0FLRO00%)|  50d B. CD45-MD640 d MultiDots can be successfully
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room temperature. Immunqstalnlng W|th _mlgroglla marker, IBA2, was oo (x10% FSC.H (x10% : FSED_H «ioh at DIV3 and detected applied for fluorescence microscopy
performed overnight following permeabilization. Next day, secondary At APC-A channel 4 icat
antibody incubation to detect IBA2 staining and DAPI staining as a B . . - | and tlow cytometry applications.

. . . Unstained Control . lug CD45/million cells 2ug CD45/million cells
nuclear marker was performed. Imaging was done using a Keyence = 3 r S S %
fluorescence microcopy with 10X air objective : TR e REAS RN | SPaER L . L
| | | o | o . 5 . d Application of MultiDots in hiPSC-
Flow Cytometry Microglia were dissociated from T25 flask with ~ = = 3 =3 : : : .
. e . . © < derived microglia provide improved
Accutase solution. Following filtration to obtain single cell suspension, Q I O < e o
cell density was adjusted to achieve 1 to 2 x105in 100ul with flow E e B T 7 § 23 flexibility of data acquisition.
cytometry buffer. CD11b-MD640 or CD45-MD640 MDs were added to =R e o }
100ul of cell suspension at the indicated amounts. Samples were O % :§ B 3 3
incubated at 4°C for 30 minutes and agitated once during incubation. o Jot-imest ). Q1-LR(0.00 %) i “Qg.lLL'.;'g'_éfég%) _03LRO.00 %) < s S
Samples were washed with flow cytometry buffer to remove excess I 50 100 0 50 100 T o s 100
FSC-H (x10% FSC-H (x10% FSC-H (x10%

MDs and were run using CytoFLEX.
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