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Advances in the construction of Escherichia coli chassis cells

for the synthesis of N-glycosylated proteins
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Dalian University, Dalian 116622, China)

Abstract: N-glycosylation is one of the major post-translational modifications in nature, and its effects on
protein structure and function are important. With the rapid development in the field of glycoengineering, it has
become more common to accomplish N-glycosylation modifications of therapeutic proteins in Escherichia coli
(E. coli). Through the use of gene editing technology, E. coli genome can be modified to gain new features and
productivity, which can boost the production of target glycoproteins. Using gene editing technology to modify
the E. coli genome and create E. coli chassis cells, as well as improving N-glycosylation efficiency to increase
the synthesis of N-glycosylated proteins, are discussed in this study. In addition to providing a foundation for
the creation of engineered strains with N-glycosylation modification, this work offers techniques for increasing
the efficiency of "glycoprotein factories” and improving glycoprotein output.
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HEBHIKEHM
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PEA R B R A g 48 T R DR s &, thinE T
CRISPR(clustered regularly interspaced short
palindromic repeats)f*JpCas/pTargetF R 4t 1t K1z
A EMG1655 ] iZ % H; pEcCas/pEcgRNAT] LA
X BL2 1(DE3) AT S R A g4 . SR,
CRISPR/Cas R Gt M (i KFHAG 2 — & “1h7R”
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Clonetegration” The glycosylation efficienc
CLM24 site-specific AcrA C. jejuni hexasaccharide . gycosy Y [3]
L increased by 85%
recombination
MG1655 A-red ;%D;Ef?x_nl\(ﬁgﬁz C. jejuni heptasaccharide  5.7+0.2 mg/L(-2-fold greater) [5]
BL21(DE3)
HMS174(DE3) A-Red+1-Sce | GFP - - [4]
(APEC)(7122 A sl e NetB C. jejuni heptasaccharide  Improved [6]
X pSECpgl -Jg P p:
A-red+suicide vector, G-SodB. G-FlpA. L . Increase glycosylationefficiency
SDB1 pSECpel G-ExoA C. jejuni heptasaccharide at30 °C [7]
Falcon A-red+CRISPR Exo0A S. pneumoniae Serotype 4  glycosylationexpression>95% [8]
Eagle Sparrowhawk  A-red+CRISPR AcrA S. pneumoniae Serotype 4 #xand 14xmoreglycansthanthe [9]
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Production of N-glycosylated proteins in the periplasmic of E. coil
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i AER R AZ O 2RI BTAA K. PHAS T BT AR
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HINAERR LA Egra MR BE R B, IF EoR7E4N i
FH"™, IpxL. IpxM. pagP~ IpxP- eptA. kdsDAIl
qutQFER E SLPSHEY& im FEAR G . THT IR,
TANFE RIS AT 30 1 2k 23 B R LPS % 0 [X 383 - i 4 -
D-H 8&-2-FHAPERR M A E R, KR T i
PN BRI . AN @I CRISPR/Cas9 5 [F Y 52
FMEE LG, Rt R G BT A NG T R EE & R
msbAS52HimsbA148%k K ] i K 5 75 K- 1241
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YatesZ PR 7 ECAJE K% o () wzz E-yif KL K 7%
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IR, B nT DAV BR AR, SRt —Fhi
NIRRT R TR,

Kiga WA R A K, H 2 M (et hE &
&R R, iWecAE /2 — Fh 5 # (1) JE &
F1, 1EANGIcNAc-1- IR ## 2 SECAFO-HiR
e Z WA A R, A g R B L R ARk T 4R
FHER AL R DY 7 S R SRR g
Tk H 5% B X man BEE DR URD H 7% - 1- W IR I 54 72
ity (¥ man CEE DA () ik 2 323 ) ¥ Man3 GleN A c2 SR i
= B INZI504%, IAF13.9 pg/L™; FATEIRE
R 2 CRETR IS 12 P I — AN R g , B 7R KT
BRAW I RE, PR SRR T3 |
RERMZE, GalUse & Rl s i A UDP-7 %) §E (1)
BN, L ME— P W BE G ) A B M e R

ET

3 UKFBRARAREMARSNEN-HEE
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