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Knocking out Lpp gene of E.coli CLM37 strain and extracellular production of N-glycosylated
recombinant proteins
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[Abstract] Objective - To construct the E.coli CLM37 strain with Lpp gene deletion and to study the production of N-glycosylated recombinant proteins
in this E.coli strain. Methods - Firstly, Red homologous recombination system was used to knock out the Lpp gene from the genome of E.coli CLM37.
And then, the growth curve was detected to study the effects of deleted Lpp gene on the growth states of E.coli strain. Finally, the vector pIG6-rFn3-
Gly which expresses receptor protein and the vector pACYCpgl/, which carries N-glycosylation gene cluster that derives from Campylobacter jejuni,
were co-transformed into E.coli CLM37ALpp to investigate the extracellular production of N-glycosylated recombinant proteins. Results - The E. coli
CLM37ALpp with Lpp gene deletion was obtained, and the extracellular production of N-glycosylated rFn3-Gly was successfully achieved in this strain.
Compared with E. coli CLM37, the total amount of rFn3-Gly produced via extracellular production of E. coli CLM37ALpp increased about 4 times, and
the glycosylation efficiency increased about 6 times. Conclusion - N-glycosylated rFn3-Gly was successfully produced via extracellular production in
E. coli CLM37ALpp, and the production of interest glycoprotein and the glycosylation efficiency were improved.
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Tab 2 Primer sequences used in the study

GIEY LB 5191751 (5'— 37)
BERS 14
pl-For getacatggagattaactcaatctagagggtattaatactgtcaaacatgagaattaa
pl-Rev cgcacaatgtgcegcecatttttcacttcacaggtactagtgtaggctggagetgette
p2-For ctcaacataaaaaactttgtgtaatacttgtaacgctacatggagattaactcaatct
p2-Rev acgcagtagcggtaaacggceagac tggcgcacaatgtgegecatttttca
5|4
j-For catctgcgaacgtaccgaccgegtgatgaa
j-Rev atgccatacacactgccageaggctttacg
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1.1.3 X #l Tug DNA % 4 fif. DL2000 DNA Marker,
DL10000 DNA Marker ) [ TaKaRa 2\ w5 L- Pl $i7 {9 ki
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1.2 98505k
1.2.1  Lpp RHMERR

(1) ¥ & Lpp 5 H R F B F kan 5 R ) PCR
Bt KRR, & REIEEL M, F)ELL pl-For
Fipl-Rev, p2-For fil p2-Rev 45147, pKDI13 Apfsith, &
FENX PCR LTV, RIFEHE Lpp 2 E. T
% 72 bp [FRIY kan BRI B, S5IR0EEER LK.
Y mIe, T BRI N B EE Dpn 1 HE. BIUE T
Lpp R,

(2) Lpp AW EEE  HRETE S IK Red A FH) FURL
pKD46 AL KIHIR A T CLM37 J&5, H5LL il iy &
A Lpp 358 L. TUERIEE D kan BRI PCR J B oL 44
L itk CLM37/ pKD46, 30 CE:% 1 h, BUERERA T4
L- Brhifaps, iR RIPER. AT HFHHRMN LB Pk L,
30 CHREFRE R, fEsbiRE, tdR ARI A FRT fif
FLD kan JE R 4 Lpp FE R, AR 514 j-For, j-Rev Xt
KA R B 4T PCR B8, j-For, j-Rev &4y HllEE Lpp
B E. N 704, 243 bp 1S, KEEHA 30 bp, FHE
WM AR A BRA JT . A T ABRFURL pKD46,
PRERPAPE L pa b T 42 CHEFR 12 h, TERANEEHRA LB
SE E RIS, OB pKD46 &5 4 i e iU R & -,
w1 37 CHIAME TR — Bl S iz kst & E 4 7 0
Rt BRI B, WIE R Y pKD46 ik £ 4
ER, RIGHEES Lpp G E R CLM37 A Lpp::kan,

FITHER kan BUHERER, RS RITHER BURL pCP20 #
UL T bR CLM37 A Lpp:kan, $REUEIL+T 42 CH5%
24 h; fESLIEREH, BORL pCP20 $h 5 53605 FLP H4 i,
{i kan HE TR MY FRT 0705 B & & A RIREH, MimiHkk
—A~ FRT {5 S kan JER], TR HH5 A4 108 SO A 1
I CkL pCP20 & il K2k, BB R A TICHUERY LB
MR b, 37 CHiFR R, REo il TER T HEESRN LB
W5 & B R RABEE 1 LB bk ERIZR s I 2 Fiops
[ PUPER LB e FAR A K B, WIIE B 1% & %
kan F& R /T RECLZ20FER, i pCP20 kit Rk, M
M54 j-For, j-Rev *K I HIETE AT PCR 58, FHE
W AP E IR A RIY . B3R 8k Lpp B
H.TE kan H:RFRICHI B #E CLM37 A Lpp,

1.2.2 A Lpp B R, kan 3 R {2 J5 o B #R A2 R &

JRCN SRR Lpp 2L R, kan FE R 75 25 6T B R
A RAR B AR O, AR R Lpp HE R A B CLM37
Ul 4 Lpp & R 89 T Bk CLM37 A Lpp::kan J [ 5 X1
B kan 35 R A Mk CLM37 A Lpp T B shif S35 4 " o
37 CiEZR:FE 36 h, & s MWt EE [D(600nm)],
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HERM 3 &k, LHilERK ik,

1.2.3 RIGEF RN N- ML REAED AR
KGR RN N- L EHE A, RALLR=E
PRAF I tA pIG6-rFn3-Gly 58tk pACYCpgl " I i1k i
#k CLM37 A Lpp # AT W98, 3tk pIG6-rFn3-Gly # 45 v]
M SRR B IR AL 5 (DQNAT) [ NEF4Eid & A
MR ZEA I (Fn3) HEH, # RiEgRESRY ompA 155 kWl
¥ tFn3-Gly & 67 F BUE R, FFEHK TSI T Al 4l 6
ANH AR EE 7], ATEHEA B4, 3
& pACY Cpgl 45 IR T2 W25 AT BRI pgl e HBE, J
R (VOIS AL RO N B A I S W A B Bl I [R] 1R
R B 5 £ 252 1R 2R [ rFn3-Gly [ R A&t % (DQNAT)
b, WL b A pIG6-rFn3-Gly 1 pACYCpgl JFUKr 1 1 #%
CLM37 A Lpp R FEF AT EEER. FEHM 300 mL
i B SRR R AL, 28 C A fF kSR 36 h, URE
Wass, oEmkiie s B, 7 T —2FE0H.
124 KIGRFEMIM 7 N L B4R I s
I CLM37 A Lpp Ka4MET N- fE L EH R AR O, A
Fiibix Lpp HE R R IR A B CLM37 fEh % vk, Jefl
FPL FLAG M1 St —bi. iR S A Ebric
BP0/ MR IeG 78 4 =ik 4T Western blotting 4> #7, Ml
Witk 5 LI ELE [ Fn3-Gly (265 ROBEIERE oL, 3
Hr, H 80 uL ZZihifizfi D (600 nm) g 1 (UE{ASE 5 80 uL
1% 4> 1M 20 pL Loading buffer #il#¥, & WHL 1Syl FFE,
4 E H rFn3-Gly £ BUE s T 25 ompA {55k 5 25 i
DYKD-flag 3%, A 541 FLAG M1 g P s eptkah
A, WYLE [ Fo3-Gly HxEsy 7 ik 12 800, 4 N- HE
AR 2 T FUR G R 14 200, o % Lb A% 45
R YK/ N E B 2H R [ tFn3-Gly & A BE AL, Atk —
BifyE tFn3-Gly & G pERAL, UL Rafifbrose iy HEEE SR
(soybean agglutinin lectin, SBA) #t—25 175 ke 2
I, I A AT, *TELERE CLM37 A Lpp, T4
Pk CLM37 A B R [ Fn3-Gly K HAEREALIG DL,

2 BER

2.1 Lpp KPR

211 Y S Lpp K T RE B AN kan £ R PCR
Bt BB kan FE G B A 1323 bp, R RiERS I
pl-For, pl-Rev fll p2-For, p2-Rev #17E3 PCR §##4 )5,
PR MY ] RE  BE 4r BIAE K 72 bp, IE, %8 2 7k PCR
PG, &JGHE PCR B A 1467bp (& 1), B~
B PCR Py 5B IE KRR —,
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212 kR Lpp ZE HEACER I ERY PCR 7452 1 000 ng
L FE L R ik CLMB37/pKD46 LARE Lpp AL, BEALPRIUE

2000 bp TR, FFLAARERR Lpp £ RV E R CLM37 {E2

FHPEXT IR, FH 5[4 j-For, j-Rev #tf7 PCR %%, Lpp B H)F

oty B JiE Jy 237bp, AR PCR B4 Kol 1467bp, S

500 bp 5B T2bp 5 Lpp FERBMFFIEDE, Bk, ZERERT

250 bp B J e 2 S L RIAL LI WS AT FRT (50000 ke S

100 bp FPHI A 1323bp, HI 514 j-For, jRev i#tfT PCR ¥4 5

WAL ANE 2A, Lpp H R R TE 0 45 KB R4y 5

IE: M. DL2000 DNA Marker; 1. kan 4 B3 574, 1244, 2330bp, Arffscir /D SERSEARTY, #12PUESE kan

it 1 o et of ot o homem egions wit an ampitcd by =P PR T Lpp JEIR, WUFLER (161 28) GEW: BB T
PCR CLM37 SERIZH iy Lpp AR, 3R{5FIRE CLM37 A Lpp:kan,

A B

10 000 b
7 000 bp
4 000 bp

2000 bp
1 000 bp

S04 bp

Bl | i I.-n L1l a o T Ll ..'.I \ X I.‘I.ll:

250 bp

Lpp LR e 5 PR AT FRT {2 250 ke B5 5 FE5) Lpp i FER
. AL Lpp SEHEEBRAY PCR % (M. DL10000 DNA Marker; 1. E. coli CLM37 434724y ; 2. E. coli CLM37 A Lpp::kan §¥474y) ; B. Lpp J& K& FRA9I 7% 5E o

2 Lpp BEERKRKEE
Fig 2 Identification of knock-out Lpp gene

)RR kan HE IR, R DR ZE DRTH BR FOR pCP20 #hift  CLMB37 A Lpp:kan v, EBRIFIE T 7158 4 2028 KRR
Feft itk CLM37 A Lpp:: kan, THIESIGHPR LRENL 7oK A 1323 bps {HER—4> FRT {50 & kan 2R )5,
PREL 10 AN, B TERANEERN LB PFRE S FIRIHA A FRT A8/ 7714 24 101 bp, Rl
Bl RABE A LB Pi L XIks; 5, HrhA S AHE 514y j-For, j-Rev it PCR Y IE)G, kan B RHERAT G HY
PEAE 2 BRI FIPLPERY LB P M EARBEA A K, IEWIIXSE  SiR/NSisr i 2 330 bp, 1 108 bp, 4nfE 3A FroR, B
B 7% [ pCP20 JR AL E & 2k, kan JE W GEC 2 0HFR.  §7 440 PCR ™ SEBIE Rk —2. WP UEKLA L S A
Ryl — B kan H R A R THER, LARTHER kan 2 BT N Lpp S OB kan 25DV, 285 REN)F
IR 9 B Bk CLM37ALpp:tkan VA BHEXT IR, ARG S14 (& 3B) UEW], BCIhiEikk 7 CLM37 A Lpp:kan & H 41
j-For, j-Rev XfLL | 5 A~ B % £ 4T PCR Gk, fERIME  HY kan 2EIH, R HIbE CLM37 A Lpp,

M I 23 456
A B
10 000 by

7 000 bp
4 000 bp

2 000 bp

1 004 by

5040 bp
250 bp

i At PR P FRT fit A8 B9 7 " e

TE: A. kan 3 BRI PCR %5 (M 2% DL10000 DNA Marker; 1, 3 ~ 6 % 5 4 [4# E. coli CLM37 A Lpp #5474 : 2 24y E. coli CLM37 A Lpp:ckan 3574y 5
B. kan HHRERII I 4E

3 kan BEEERIEE

Fig 3 Identification of knock-out kan gene
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2.2 Kl Lpp JEPA . kan 2 B v b i B 21 KR &0

AL

RS 5 T B Lpp 26 R kan 3 TR A 5 25 56 1 Bk
HI A R A& RS2, DAAE B 20 8 35 4 b 35 3R It
Al oA & fh, LA 3 Bh B Bk CLM37, CLM37 A Lpp:kan
CLMB37 A Lpp T4/ MR SR D (600 nm) ~FH{E AZ\
WLtk SRR (B 4), R Lpp #H . kan
DR et KMt A B A B AR VA 2, 154BH CLM37 A Lpp
AR A TR RRE T N- B LA Ao,

- CLM37
B CLM3TALpp: kan
= CLM37ALpp

D {600 nm)

[2¥]

] 10 20 30 40
ik il M
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Fig 4 Diagram of growth curves of E.coli CLM37
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2.3 Kl dingsba ™ N- BEAAL w418 fok il

AR KRNI A M A A= 7 N- BE AL H A R 9 1
UL, KB %R plG6-rFn3-Gly 5 pACYCpgl 1Y B Kk
CLM37ALpp ETERANHEER, KEHRNHEEH )
PR, 28 C 4 FIELEET SR 36 h, WG B
O, EEES EE. DOKGIR A B CLM37 {E A% IR
PRIEAT B 56 32 B AS U F11 Western blotting 43 #r, Bk 5
LiE R EAE T Fn3-Gly FUR IR RS LILE S, &
H 2hiF 4555 36 h Jm, W TRk CLM37 #4541 i M i
4, 38 biEikeE >R EA K E rFn3-Gly, i K&
HEAMAETREEIES, RAHE R (B 5A);
FAXTLET Bk CLM37 A Lpp 7= (T & 3 1 L1
o k%, HaiwsEkit, SRR Esir, 5
ik CLM37 #LL, B#k CLM37 A Lpp A== Frft i) B4 &R
F rFn3-Gly RS SR TE 1 4 £%; miH., Btk CLM37 A Lpp
G EAE A Fn3-Gly 197 52924 WA ILIE I 6 £,
H &y EHE T Fn3-Gly 551 N- B L& M, LA
IR E LA RN Western blotting 4y #r&k RFE W], Ead
Lpp &R R B, w] R B i3 K 3 A R I A0 A 7 N- H
AL HEARA =,

C 209 0O kighmEs D
= B iR A
Ll ] T
| 2 ,;
24 104
k9 =
o 51
] B
1] ¥ T

| 2

TE: A. Western blotting 437 E. coli CLM37 ISR [ rFn3-Gly WHELIFIL (Gly, Ungly 43 BIR ORI SARBELH) rFn3-Gly; 1 _EREHIE D, 2. DUE
IR A 5 3. B L R rFn3-Gly) s B. Western blotting 73 #7 E. coli CLM37 A Lpp iKW E L 2 (1 tFn3-Gly BEAEALIEIL (1. LR [ 2. AP LA) rFn3-Gly; 3. 9T
TEHAVERE) 5 C. R SBA BEAERENBASMIRE LI (1 At /R L i (LAY 1Fn3-Gly ; 2. alifb 5 AR B (LY Fn3-Gly) ; D. IKJE(Es#T (1. E.coli CLM37

FIBIE A s 2. E.coli CLM37 A Lpp FikWEH) .,
5 BLAEHA rFn3-Cly MSMRIZLER I

Fig 5 Results of extracellular expression of recombinant protein rFn3-Gly
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fEoygaift, Anr, CHMPFRIEY, #idd A kR mred
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Tt KN 575 o b Az R T2 B A Il Otk Dl . AT
P £ 4 8 ) rFn3-Gly AH*F 4 7B/ (12 800),
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s BEE B E AR o IR A, i8R 8RR
A ™, Al BRI R N, i — SR s A
e

AT, BRTRER Lpp SLRAN, 3wl UL o G B 5
AHIEH omp A, tol A, opp A. dpp A. mrc A Fll mrc B %

Vol.38 No.11 Nov. 2018



e P BN A P A R L G B R PR wr&
ERm AR, HA R omp A R tol 4 A, ik
%m%éﬁﬁﬁﬁe,@Eﬂﬁﬁzwwmm$$%gw
HEHMECR, 205 35%",

ATFSEH A Red [l 5 40 22 S8 Th st T R Wb #s
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