Sequence Curation and Glycoform Analysis of SARS-CoV-2
RBD Domains Produced in Mammalian Cell Lines
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Introduction

The SARS-CoV-2 spike (S) protein’s receptor
binding domain (RBD) mediates the
interaction with the ACE2 receptor on host
cells and is target to immune response and
diagnostic tools.

We characterized recombinant RBDs on the
levels of released glycans, glycopeptides,
intact mass analysis with glycan-enzymatic
dissection and Top-Down Sequencing for
comprehensive annotation of RBD
proteoforms (1).

This work not only offers insights into RBD
structural and functional features but also
provides a workflow for characterization of
new RBDs and batch-to-batch comparison.
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Methods

His,-tagged RBDs were expressed in CHO and O-glycan alditols released from RBD via reduc- ESI data of intact RBDs were obtained after CE

in HEK293 cells (InVivo). N-linked glycans were  tive B-elimination were analyzed by amazon separation (CESI 8000, Sciex) and ESI-QTOF
removed with PNGase F (Promega) and O- ETD speed ion trap (Bruker) MS/MS in negative analysis (Impact II, Bruker)).
glycans with OglyZOR and SialEXO (Genovis). ion mode after PGC nano-LC separation (3 um Glveof ] d based

. Hypercarb 100 pumx150 mm, GraceDiscovery yCororms Were assigned based on average
MALDI Top-Down Sequencing (TDS) spectra Sciences) mass shifts before and after glycosidase

were obtained from approx. 40 pmol RBD in treatment.

sDHB matrix using rapifleX and analyzed using _ g .
ioPharma Compass 2021b and Bioteols 3.2 Released O-glycan analysis Intact RBD analysis

XX Ix Ax x 1x Ax Ax 1x -«;*"*";"' . E‘“’tj:i;’
S O-Gl lati ks ok s O
| > i
equence, ycosylation 3 .
x 1x 1x 1x  1x y ! > 1:’. Lo ., vy “}F i’\}
Rank Protein odifications MrRef Avg  N- i C-term Confirmed  SVP [%] [%] Readout.. N-t i i 3} UL ;-‘1-}1 ;qf- :j.. o .\{ { PR RE :‘\X: E Y E
SAl 25: De 2200 TR &2 42 70(1-70) 72 (158-229) IR L ‘L%‘; if H ':: ) i
X108 | FEASHIHVE RS NPT LA - F-G BV FNSAT R FASSA YA W N R R4S N CHAAND VS U+ LV~ N SIS FoS T+ F K CHY—@VHSH KL+ N
TNV T S TAPACH L L B S LV VR VPO GUGNT R G Y CN- PG VG NPT : :
" CHO CHO : 5.5 CHO
E‘ 10 00y % 5& % ‘; =i;;::1x :-:- =1:;-1x
e i ’ ’ o RN
025 <69 y 69 : S| I IR H :
00 .0 G o A LR P | . . 1% 1x g Y R % &
\ 10 70 30 40 50 60 70 80 90 100 Pl P
QPTES PF STEK DLC D QT Q0 [ . 1[x 1
\ 110 120 130 170 150 160 170 180 190 200 S 15—
YKL WNS T QAEI s Q FQ T Q RV ; 3 : i :
Proten  Modifications Mr Ref Avg  N-term Confirmed C-t VP [%] SC %] C-ten atchil \I <O ? W I m
SARS Ghse nterm; Deamida 2se0201 RN FE ss3 182 (1-65) 40 (189-228) | / “
SARS Ghse em;He@He. 265304 RN VENNN w7 @S (1-59 40 (185-228) . o a0000 | aose0 oo | a0 amoo | axmeo | sso0  Dpa
xu’ A I L8 e 0 N A LA S Rl M TYNSAS PSR hd EI {', ,’/ T 1% T 1x Tx % 1% 1x 1x 1x 1x 1x 1 1x 1x 1x 1
I [ 4 t 3 +y s °o 1
ik T RIS HEK i shadtvibhod,
12 H E K w0 ye g H E K E l: E i e ‘ — y \ : ‘. | f | | - 1:(1.‘:“ 1: 1Yx1x ::1_;1x 1';:7 jEm m.« ‘\x 1:1 1‘x' 1x
. ' A T B G wi SE e gl N 7 ST TR T
E oo MJ N " E[ ) fLELl Ll LH 4 mﬂi ol ‘T . cﬂah‘ tmg L J.A ) . EEYJH&“;EL N ;;/,,r,i:_~::_4_1::‘_;7:,,/"
06 ] 800 1000 1200 1400 1600 1800 VQQ’ ;
@n " < (59) J : X E ! ;C* 1% 1:1x T I 11X 1 T 1 & 1x zx 1x 1x1>; 1x 1 1>.<1x IX 1x 1x 1>:< 1_>:_1x
1000 2000 3000 4000 mou 6000 . 7000 l 8000 - vz - I i | ;:I 1!;1 ‘ \
@VQPTES]I-Q’ NITNLE?‘ FGEVFNAT%RE ASVVAWNR‘I‘(% ISNCVADYSS% LYNSASFSEEFE KCYGVS ﬁ NDLCFTNV%?\ DSFVIREDQG" Q Q}rga . . - .“\( V“V“\‘ ? 3 % : j ; i ' E % § i | I i é 3 E"/i"rﬂ-x/ j’f lxij 1;‘ 1\:{ij 2:: >
[ 110 120 130 140 150 160 170 180 10— 00 20 Time [mln] . . *i ¥ TR PR PR, o
TADYNYKLPD DFTGCWIAWN SNNLDSKVGG NYNYLYRLFR KSNLKPFERD TISTEIYQAGS TPCNGVEGFN CYFPLQSYGF QPTNGVGYYR VWVVWVWLSFELLH S - Pl 1 : i ! | P 2!4 :‘,:ﬁl [T PRt
\ 210 770 730 - — RN AR Q | S S LA
APATVCGPKK _STNLVKNKCV _NEHHHHHH \ / e i . ** '\'!':':E"F; ':'.';'{;.Z;.
Fig. 1 MALDI-ISD spectra of deglycosylated CHO- Fig. 2 PGC-MS analysis of released O-glycan J Q
RBD confirms the expected sequence; of HEK- alditols from CHO-RBD showing nearly il
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from unexpected pro-peptide processing and HEK293-RBD comprising a mixture of core-1 and
Thr-6 with core-2 O-glycosylation remaining core-2 O-glycosylation. Fig. 3 Deconvoluted mass spectrum of CHO-RBD
from OglyZOR/SialExo digestion (T*, see insert). and HEK293-RBD following CE-qTOF MS
Ser-8 is not glycosylated. separation.
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Summary

® Complementary MS workflows combined with
separation techniques and enzymes were
successfully used to assign RBD proteoforms

®* MALDI-ISD-TOF established protein
sequences including unexpected N-terminal
pGlu of the HEK-RBD and pinpointed the O-
linked glycosylation site (Thr 323)

®* PGC-MS analysis showed key differences in
O-linked glycosylation between HEK293- and
CHO-expressed RBD

® CE-gTOF analysis clearly shows significant
differences in overall glycosylation between
HEK and CHO allowing batch-to-batch
comparison

Conclusions

® Recombinantly produced CoV-2-RBDs
in CHO and HEK293 cells exert
distinct and complex glycosylation
patterns, which include 2 N- and 1 O-
glycosylation sites

® The CHO-RBD exclusively expressed
core-1 O-glycans and HEK293-RBD
core-2 structures in addition

® A single O-glycosylation site at Thr-6
was identified, Ser-8 was not O-
glycosylated

® The CHO-RBD sequence was
confirmed by Top-Down Sequencing

while an unexpected pyroGlu was N-
terminally added in the HEK293-RBD
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