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Momusayus u yenv: CeneKTUBHOE JIUTUPOBAHUE BYX WK Ooyiee OETKOB-CyOCTpPaToB
NpeACTaBIsieT MOAXOJ, KOTOPBIA TIO3BOJISIET TONYYUTh MPOAYKT B  00XO0X
pubocoManbHOTO cHHTe3a. Takol MeTox CHHTE3a MO3BOJISIET OOJErYuTh MOJTy4YeHHUE
TOKCHYHBIX TMOJUMIENTHIOB OONBIIOTO pa3Mepa, OENKOB € TpaHCMEMOpPaHHBIMHU
JIOMEHaMH M cJeflaTh BO3MOXXHBIM CErMEHTHOE MeUeHHE JAOMEHOB IOJIMIICTITHIOB,
KOTOpOE TO3BOJIUT OXapaKTEepU30BaTh CTPYKTYPHBIC XapaKTEPHCTHKH OelKa ¢
nomompto SIMP. OpgHMM M3 METOAOB JUTHPOBAaHUS SIBISETCS HCIOJIB30BAHUE
¢depmentoB acnaparmamHonenTHaAa3el (OaAEP1) u copraser A (SrtA). B manHOi
paboTe MBI MPOBOAMM CpaBHeHHE akTUBHOCTH JmrupoBanus OaAEP1 u SrtA npu
JUTUPOBAHUU BOJOPACTBOPUMBIX OEIKOB M OEJIKOB-CYyOCTPaTOB, OJMH U3 KOTOPBIX
SIBIIIETCS] TPEMHCMEMOPAaHHBIM U TPeOyeT HaTNIrsi MEMOPAHHOTO OKPYKEHUSI.
Memoowr u ancopummer: Tlentunaser AEP1 u3 rena Oldenlandia affinis (OaAEP1)
(UniProtKB: A0AON9JZ32 OLDAF) u xanbuuii-He3aBUCHMBI MYTaHT COPTa3bl A
Staphylococcus aureus SrtA (Addgene: 105602) Gbutn 3KCITPECCUPOBAHBI B KJIETKAX
BL21(DE3) E. coli u ouwnIieHb! ¢ MOMOIIIBIO METAJUIOXEIaTHON XpomoTorpadun [1, 2].
Ounmennblii OaAEP1 Obl1 akTHBUpOBaH Tepe] MpOBEACHHEM JurupoBanus [3].
Koncrpykunu MmoaensHbIx OenkoB-cyoctpatoB Smt3 u p75TM coapepxkart “NAL” na C-
koHue, p75ICD copepxut “GL” Ha N-KOHUE I NPOBEACHUS JUTHPOBAHUS C
nomortbio OaAEP1. Jlns nurupoBanus ¢ moMomnisio SrtA koHCTpyKiuu Smt3 u p75TM
coaepxamm “LPETG” na C-xonmne, p75ICD coaepxkan “GG” na N-konre. MoaenbHbIe
Oenku Smt3 u p75ICD rtakxke Obutk mosydeHbl B kiaetkax BL21(DE3) E. coli u
OYHIIICHBI C TPUMEHEHUEM MeTaJlJIoXeJlaTHOU XpoMartorpaduu. P75TM ObL1 mostydeH B
OecKJIeTOUYHOU cpelle ¥ OYMILIEH ¢ MOMONIbIo renbuiabrpanuu B 0.5 % nereprenra
JaypUIICApKO3UHAT HATPHS U nepeocaxaeH [4]. s npoBeaeHus TUrHpOBaHHs OSIKH-
cyOctparel cMmemmBanmu B paBHOM coorHomeHnmn (0.02 MM). B kadectBe
MeMOPaHOMOI00HOTO OKpY>KEHHsI OBUTM MPOTECTUPOBAHBI MHIIEIIIBI, 00pa30BaHHBIC
DDM, CHAPS wu Ounemist DMPC/CHAPS, DMPC/DHPC, DMPC/facade-EM,
DMPC/facade-TEM, DMPC/facade-EPC, DMPC/facade-TEG, DMPC/facade-TFAL.
Pesynomamer: Tlentunaszer SrtA u OaAEP1 uMenu cxoxyr 3pPeKTUBHOCTD JIUTHPO-
BaHUsI BOJIOPACTBOPUMBIX OenKkoB-cybcTpaToB Smt3 u p751CD, koTopas He npeBbIana
50 % ot OenkoB-cyOcTpaToB. OnHako mpu jJurupoBaHuu SrtA Habmoganock Oonee
WHTEHCUBHOE 00pa30BaHUE JIOMOIHUTENBHBIX MPOIYKTOB JIMTUPOBAHUS TI0 CPABHEHUIO
¢ OaAEP1. JlurupoBanue TpancMeMOpaHHOTO OenKka-penenTopa Heiiporpoduna p75NTR
(p75TM) ¢ ero BHyTpuKIeTOUHBIM JToMeHOM (p751CD) nmpoBoamiock B MeMOpaHHOM
okpyxeHnd. HawnGonpmmii Beixoa nurupoBanHoro p75TM-ICD, cocnocraBuMBIA ¢
BBIXOJIOM IIPH JIUTUPOBAHWUHU BOJOPACTBOPUMEBIX OEIKOB-CyOCTpaToB, ObLT MOJYYEH B
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munemiax, chopmupoBanHsix DDM mnpu nurupoBanuun OaAEP1. Haumenbiiee
KOJINYECTBO JIMTUPOBAHHOTO MpoaykTa npu auruposanun OaAEP1 Gbuto B Munennax,
obpazoBarapix CHAPS, a tawke oOumnemtamu DMPC/CHAPS, DMPC/DHPC u
DMPC/acan-EPC. 3ddexTrnBHOCTS MUTHPOBaHMs copTa3or A (SrtA) B MeMOpaHO-
nofo0HOM cpene Obita Hinke 1Mo cpaBHeHHIo ¢ OaAEP].

Qunancuposanue. Viccnenosanue noaaepxano rpaaroMm PHO (Ne 22-14-00130).
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Motivation and Aim: Selective ligation of two or more substrate proteins represents an
approach that bypasses ribosomal synthesis to obtain proteins. Ligation makes it easier
to obtain large toxic polypeptides, proteins with transmembrane domains, and
segmentally labeling of polypeptide domains, which will allow characterizing the
structural characteristics of the protein by NMR. One of the ligation methods is the use
of the enzymes as asparaginyl endopeptidase (OaAEP1) and sortase A (SrtA). We
compare the efficiency of ligation by OaAEP1 and SrtA by using as an substrates a
water-soluble proteins and membrane protein that requires a membrane environment.
Methods and Algorithms: AEP1 from the Oldenlandia affinis (OaAEP1) (UniProtKB:
AOAON9JZ32 OLDAF) and calcium-independent sortase A mutant Staphylococcus
aureus SrtA (Addgene: 105602) were expressed in BL21(DE3) E. coli cells and purified
by IMAC [1, 2]. Constructs of substrate proteins Smt3 and p75TM contains “NAL” at
the C-terminus, p75ICD contains “GL” at the N-terminus for ligation by OaAEP1 [3].
Ligation by SrtA is generated with constructs Smt3 and p75TM contained “LPETG” at
the C-terminus, p75ICD contained “GG” at the N-terminus. Smt3 and p75ICD were
also produced in BL21(DE3) E. coli competent cells and purified using IMAC. P75TM
was expressed by cell-free protein synthesis and purified by gel filtration at 0.5 % lauryl
sarcosinate and precipitated [4]. The substrate proteins for ligation were mixed in equal
proportions (0.02 mM). Membrane mimic environment were formed by DDM, CHAPS
and bicelles DMPC/CHAPS, DMPC/DHPC, DMPC/facade-EM, DMPC/facade-TEM,
DMPC/facade-EPC, DMPC/facade-TEG, DMPC/facade-TFAL.

Results: The peptidases SrtA and OaAEP1 had similar ligation efficiency in case of
water-soluble substrate proteins Smt3 and p75ICD ligation, which did not exceed 50 %
of the substrate proteins. However, upon ligation by SrtA, a more intense formation of
additional ligation products was observed compared to OaAEP1. Ligation of the
transmembrane neurotrophin receptor protein p75N™ (p75TM) with its intracellular
domain (p75ICD) was carried out in a membrane-mimic environment. The highest yield
of ligated p75TM-ICD, comparable to the yield from ligation of water-soluble substrate
proteins, was obtained in micelles formed by DDM at ligation generated by OaAEP1.
The smallest amount of ligated product during OaAEP1 ligation was in micelles formed
by CHAPS, as well as DMPC/CHAPS, DMPC/DHPC and DMPC/facade-EPC bicelles.
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The efficiency of ligation by sortase A (SrtA) in the membrane-like environment of BA
is lower compared to OaAEPL.
Funding: The study is supported by Russian Science Foundation (No. 22-14-00130).
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