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Synthesis of glycosylated proteins using PUREfrex® with glycosyltransferase
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Application

= Low level of contamination

- Easy adjustment of the

reagent composition

* PCR products usable as a
template DNA

(Ref: Shimizu et al. (2001) Nat. Biotechnol., vol. 19, p. 751.)

In vitro Glycosylation (IVG) of target proteins combined with Cell-Free Protein
synthesis (CFPS) by PUREfrex®

Cell-free Protein Synthesis (CFPS)

In vitro Glycosylation (IVG)

‘ The glycosylation reaction was based on the method of Jewett et al.

(Kinghtlinger et al. (2019) Nat. Commun., 10, 5404).
Glycosylated Protein

» High throughput preparation of proteins
(including Fab, scFv, protein toxin etc.)

* Protein science research

* in vitro display

(ribosome display, mRNA display etc.)
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1. in vitro Glycosylation of model protein
1-1. IVG 1-2. One-pot IVG
Cell-free Protein synthesis (CFPS) of target protein and Colicin-E7 immunity protein mutant (Im7-6) (Escherichia coli)
Glycosyltransferases (GTs) 1 46 —— p—— 93 — Length 101 a.a. Target Protein ooy
Molecular weight 11,366 D
> . . olecular weig a \ ‘//—
glycosylation recognition sequence by ApNGT Sugar donor
I ) ) One-pot CFPS-IVG condition
_I&et_ | | : | ‘ ’ Template DNA Reaction mixture Sugar donor
Ny S g N e Im7-6 [21-49] EIEKEATTGGNWTTAGGDVLDVLLEHFVK . = .
\ Y% Y% 0 ronet 020w | PUSMIOCEE | o galactose (25 mhn
20 . . I O Modification Theo. MH+ Number of PSMs* Lgt?é\ (0.5.nM) + DnaK Mix UDP-GIcNAc (2.5 mM)
i l l B .‘,O [Da] lane1 | lane2 | lane 3 | lane 4
0y — / an aIyS|s 3129.5739 50 1 8 2
\&/ o 1 1 15 4 R / — Glc 3291.6267 0 33 7 9 Glycosylated Protein
= f—a — 10 v Glc-Gal 3453.6795 106 48
l vy, - W ceee UDP-@ /APNGT = + + + B s Glc-Gal-(GIcNAc-Gal), | 3818.8117 0 29
UDP-O /NmLgtB = = 4+ + @ Glucose Glc-Gal-(GIcNAc-Gal), 4183.9439 0 49 (kDa)
: upP- [l / LgtA - = = 4 O Galactose Glc-Gal-(GlcNAc-Gal)s 4549.0761 0 30 20 - '
.. I I I e = - . GlcNAc ;I:Iruerg%eé;;‘uljesxesm(t?ptide Spectrum Matches) was calculated as the average value of On e_pot IVG by PUREfrex®
UDP-@ UDP-O CMP-@ cecee e same applies to the following experiments. 2 .
J = (. Pplies to the following experiments) S J— could provide the N-
l . — |
UDP-@ /ADNGT = + =+ + glycosylation of Im7-6.
i cad UDP-O /NmLgtB = = + + @ Glucose
: upP- [/ LgtA - - =+ QO Galactose
| | B GicNAc
: | Glycosylated ...‘O" Im7-6 [21-49] EIEKEATTGGNWTTAGGDVLDVLLEHFVK
% eI (o= - / ..5 MS Im7-6 [21-49] EIEKEATTGGNWTTAGGDVLDVLLEHFVK
15 - oy /- .,O analysis Vodification Theo. MH+ Number of PSMs
a—u ' T [Da] (control)| lane2 | lane3 | lane 4 MS _
- v I 312905739 | 92 7 5 4 analysis Modification Theo. MH+ Number of PSMs
— All IVG samples were purified using Ni-Sepharose 6 FF. uoP-@ /ApNGT + + + F Glc 3291.6267 30 25 30 1Del lane 1 | lane2 | lane3 | lane 4
_ UDP-Q /NmLgtB + + + + @i 3129.5739 90 7 50 70
— Eluates were applied to SDS-PAGE(10-20%). CMP-@ /PdST6 = 4 = = @ Glucose Gle-Gal 3453.6795 36 4 69 Glc 3201.6267 1 114 31 1
Gel staining: Oriole Fluorescent Gel Stain (Bio-Rad) CMP-@ /ST6Gall = =+ ; gg_a'l"f‘cms_z Cle-Gal-Sia S744.7750 7 s e Glc-Gal 34536795 | 1 0 102 | 51
CMP- (CST-| == == = ialic aci
Quantitation: LAS-4000 system (GE Healthcare) & /cjesT Gle-Gal-(GIcNAc-Gal), | 3818.8117 0 0 0 1
. Glc-Gal-(GIcNAc-Gal), | 4183.9439 0 0 34
— The rest of the samples were subjected to mass spectrometry.
Glc-Gal-(GIcNAc-Gal); | 4549.0761 0 0 8
Q_ExaCtive & Proteome Discoverer 2.4 - - - *It is most likely detecting a carryover from the previous measuremen
( ) IVG with PUREfrex® could provide the N-glycosylation of Im7-6. 1o mostlikely detecting & carryover from the p :
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2. In vitro Glycosylation of disulfide bonded protein 3. In vitro Glycosylation of membrane protein
a N (B Re W e " =
Sugar — Sugar — Sugar CFPS R
| ;_?Ortge?:, STL donor donor GT3 donor [PURF jrex }
|VG-1 |VG-2 |VG-3 Phospholipid S
‘ Q - g » ' ' ' “bilayer FELF
| A \ Ni-resin Ni-resin Ni-resin =
v v v v ' purification ' purification ‘ purification Mes"(’;gfrf‘iﬂg Nanodisc » & »
Target GT1 GT 2 GT3 protein (MSP) + Vo\\
Qrotem / I . Membrane Protein
- : Incubation in Nanodisc Glycosylated
DNA encoding Membrane Protein B e e e
CFPS
Multi-step IVG
Human Beta-2 adrenergic receptor (hADRB?2)
Human Interleukin-6 (hIL6) Human Granulocyte-macrophage colony-stimulating factor | o
extracellular domain cytoplasmic domain
(hGM-CSF) g 15
dlsulflde bond Length 416 a.a.
disulfide bond Molecular weight 46,764 Da
(Met) _ ~ transmembrane
(Met) glycosylation recognition sequence by ApNGT Length 209 a.a. (et) Original sequence NGSHAP
79 28 Molecular Weight 23,550 Da glyCosylation recognition sequence by ApNGT d|su|f|de = Length 155 an ) ‘ . \
Original sequence CNKSNMC B 44 49 Molecular weight 17,475 Da Modified sequence ATTGGNWTTAGGHAP
‘ Y 2 \ Original sequence NLSRDT
Modified sequence CATTGGNWTTAGGC ‘ \ 4 \ (kDa)
Modified sequence ATTGGNWTTAGGRDT 50
@ hADRB2/MSP1E3D1-DMPG
@ Glucose
37 QO Galactose
VG \v/e
sgﬁ (MPS1E3D1-His6)
(kDa) (kDa) .
.. 20 — ) 3 o
*® R —— B J e e s L B UDP-@ /APNGT — + +
. e - .. . ‘--Q-.& 4. UDP-O/NngtB - = +
oP- @apNGT — + + + + + |@ho R Glucose and Galactose were added to asparagine
UDP- Q/NMLYIB == = + + + + @ Glucose .hGM csE
UDP- o o O Galactose uor- @/ ApNeT = + + + + + ) : - -
. gj;ggga,l ~ - r 1o | oo UDP- g,NngtB — - 4+ + o+ + ggulcotse in hAADRB2 by multi-step IVG with PUREfrex®.
- i - iali i UDP- @/ LgtA . alactose
CMP- @/CiCST-| == == == == = @ sialic acid oMP- @) SgIJ'GGall _ - - I 1z B GloNAC \_ )
CMP- @/ CjCST-| == = = = = @ sialic acid ( )
<Summary>
Multi-st Multi-st -
* N-glycosylation of Im7-6 were succeeded IVG and One-pot IVG
(02 e B | with PUREfrex®.
25 oo - iy
2 -'.R'F- - S - T  Depending on the target protein, glycosylation could be
] - : : :
UoP- @/ApNGT =+ 4+ 4+ !';';fose * achieved by arranging the method as Multi-step IVG.
O/NmigtB — = 4+ + + + uoP- @/apNeT — + + + + + @nom-csk
upP- [/ LgtA _— — = = = QO Galactose UDP- O/NmLgtB — =— + + + <+ @ Glucose
CMP- @/ST6Gall mm == == == o = B GicNAc ubP- [/ LgtA - —-— = o = - QO Galactose '
CMP- @/CiCST-| mm == == == = o @ sialic acid CMP- @/ST6GAL = = = = 4 = @ GicNAC
CMP- @/ CjCST-| = = = = = 4 @ sialic acid . . .
Glycoproteins can be synthesized by IVG using
Multi-step IVG with PUREfrex® was effective for disulfide bonded proteins. PUREfrex®.
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