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Santrauka

Esminiy imuninés sistemos dalyviy — antikiing (imunoglobuliny) — nustatymas yra
svarbus zingsnis siekiant suprasti jgyto imuniteto atsakg sveikuose ir serganciuose pacientuose.
Antikiiny abiejy grandiniy sekoskaita pavieniy lasteliy lygmenyje, kur lasteliy populiacija siekia
desimt tikstanCiy ir daugiau, yra sudétinga, kadangi juos sudarancios sunkiosios ir lengvosios
grandinés koduojamos atskiry iRNR molekuliy. Atsizvelgiant j Siuos iSkylanCius analizés
sunkumus, Siame darbe yra pristatoma technologija, leidzianti greitai, patikimai ir nedidelémis
iSlaidomis nustatyti antikiny sunkiosios ir lengvosios grandiniy poras i§ gausios B limfocity
populiacijos. Laseliais paremtos mikroskysc¢iy technologijos yra naudojamos patalpinti pavienes
lasteles mikrolaseliuose kartu su poliakrilamidiniais rutuliukais, pavirSiuje turinciais poli-T
pradmenis, bei lizés-atvirkstinés transkripcijos reagentais. Vykstant atvirkStinei transkripcijai,
kDNR molekulés per poli-T pradmenis prijungiamos ir koncentruojamos ant rutuliuky, kurie
véliau pakartotinai inkapsuliuojami persidengian¢io PGR atlikimui. Sio PGR metu gaunami
sunkiosios ir lengvosios grandiniy sujungti produktai — VH:VL poros, kurios vienu metu gali biiti

analizuojamos naujos kartos sekoskaitos sistemomis.
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Single-cell IgG gene amplification using droplet-based microfluidics

Summary

Characterization of essential players in the immune system — antibodies
(immunoglobulins) — is of key importance in the understanding of adaptive immune responses in
healthy and diseased patients. However, sequencing analysis of both antibody chains at the
single-cell level for typical samples containing more than ten thousands lymphocytes is
problematic, because antibodies are comprised of two polypeptide chains that are encoded by
separate mRNAs. To overcome those difficulties, here we present a technology that allows fast,
reliable and low-cost determination of a paired antibody repertoire from millions of B cells.
Droplet-based microfluidic is used to encapsulate single cells in emulsions containing hydrogel
beads with poly-T primers and lysis-reverse transcription reagents for mRNA capture and cDNA
synthesis. After reverse transcription cDNA molecules are covalently linked via poly-T primers
with hydrogel beads that are re-encapsulated to perform overlap-extension PCR. VH:VL pairs
obtained during overlap extension PCR are pooled together and analyzed using next generation

sequencing techniques.



