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Surface Display of Brazzein in Lactococcus lactis
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Abstract: The gene encoding of Brazzein was modified according to the codon bios in Lactococcus lactis and three sense
mutations in Brazzein, Asp29Lys, His31Ala,Glu41Lys were generated in an attempt to enhance the sweetness. The opti-
mized gene was amplified by overlap PCR and the fragment was subcloned into pMD18-T vector, followed by being se-
quenced. The gene of interest was cloned into pNZ8112 expression vector and recombinant plasmid was transformed into

L. lactis by electroporation to construct the surface display system for expression of the Brazzein protein on the surface of

L. lactis.
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1 SCIe#

Brazzein R F pNZ8112 Ji ki fh 2 VT \—4&
BRF RSB RAE . S5 b Bir R 1 N DI Xba
1.Sph 1. T4 DNA %45 .\ Taq DNA 545 i . pMD ®
18-T Vector DL 2000 Marker . dNTPs ¥ H /4
T (K% ) BB ;pfu DNA Polymerase 1 H Fer-
mentas 2\ 7] ; Wizard ® SV Gel and PCR Clean-Up
System iR37] & H Promega; g HENT H Spanish 2
A3 PR/ NI & A Tiangen 23 7] 5 LA AL 1K
R R E = drat, 519 By 500 E BN &
R IR B 23 W) 58 1o

2 KWHE

2.1 Brazzein EE 5| MHIEZITE G K

HR A i 18 SCHR T Brazzein 28 5E12 7 41 S iR
PeE i 45 4 FU R TR B 1 0R E E
Brazzein JEK 91 K56 29 A0 1) KA E R Asp 58728
HFER Lys, 55 31 S 2R His 28748 S TR 4 2
Ala, 55 41 (AR E R Glu 2872 Jfi 2R Lys, IR
i pNZ8112 Z2 5 v i 147 a5 LA K Brazzein JE[H P
SN EEDIRE &, B X 513 7E 519 PL thgI A
Sph T EGEUI &, 78 P8 W | A Xba T BgHIA7 5, F1 H]
#& PCR (SOE-PCR) 7 ik & WA K 4 173bp Y
Brazzein ZL[F 724, 5198 A0 T -

P1.5'-GCGGCATGCGATAAGTGCAAGAAGGTT-
TATGAAAACTATCCT-3"(Sph 1)

P2, 5'-GTTTCTAAGTGCCAACTGGCTAAC-
CAATGCAACTATGATTGC-3'

P3. 5'-AGCCAGTTGGCACTTAGAAACAGGAT-
AGTTTTCATAAACCTT-3’

P4. 5'-GCGAGCAGCCTTCTTCAGCTTGCAAT-
CATAGTTGCATTGGTT-3’

P5: 5'-AAGCTGAAGAAGGCTGCTCGCTCTG-
GCGAATGCTTTTATGAT-3’

P6: 5'-AAGAAGCGCAACCTGCAATGCATCT-
GCGATTATTGCGAATAT-3’

P7. 5'-GCATTGCAGGTTGCGCTTCTTATCATA-
AAAGCATTCGCCAGA-3’

P8: 5'-TCTAGAGTATTCGCAGTAGTCGCAGAT-
3" (Xba 1)
2.2 PCRyEEWER

A PCR 48 W FAF I I B (20 .

AR Z) 110 x pfu buffer 2.0 wL, 5[4 P2 P4 P5
P7 4 1 uL,dNTP 2 pL(2.5 mM) ,pfu DNA Polymer-
ase( Fermentas) 0.2 pL(1.25U),ddH,0 #}72 % 20
pho FHEZAEHN 95 CHULME 2 min,55 C 30 5,72
C 5 min, 1 NMEEFR, FFHIK PCR = Pyf A ik
TR PCR, RMARZR (50 pL & # ) : 10 x pfu
buffer 5.0 wL, %4 P1 .P3 P6 P8 %4 1 pL,dNTP 4
pL(2.5 mM), pfu DNA Polymerase ( Fermentas ) 0. 5
pL(1.25U) ,dd H,0 #h 55 % 50 pL. R &R 95
°C A8 4 2 min,95 °C 30 5,55 °C 30 5,72 °C 1 min,
35 AMEFF, 72 CHEH 10 min,
2.3 Brazzein EE =K 52 fE

K Wizard ® SV Gel and PCR Clean-Up
System i 5 & X} PCR ¥ # 47 2l Ak, 2l Ak 7™ ¥y
“A” G, TEREA pMDI18-T Vector, 74k DH5 o JRSZ 75
A, FEAFRZE Sph THN Xba 1 3GV E 5, FH
PEBTRL AT 44 ) pMD18-T-Brazzein, [ 14 5 4H B 26 1
AEH AR R R R B A7 BR A R i 3k DNAs-
tar JRAFHEATFF 50 5347
2.4 pNZ8112-Brazzein RiLF{EHIE

pMD18-T-Brazzein [FH ¥ 5 ki K& £ ik . 1k
pNZ8112 4352 Sph 1 F1l Xba 1 SUEGY] , B 41 7= 4 £
19 B i A B 5 L vk 23 T, SR 5 >R ] Wizard © SV
Gel and PCR Clean-Up System 7] & 43 )% B 19 H
Bt A7 M e 2l A, XYY )5 B Brazzein %[5 Al
pNZ8112, %% T4 DNA &% 15 , M &7 Y 4
AL LR FLER TR NZ9000 J& Az A4 M, #1k2
BB S A AR W IR S WA 2 mm
(R T ¥ FL B A AR s VB L s LT S RO R
2500V, B f[A] 5 ms, G A 800 L pK T4 Y
MI7 ARG IR 56 IR AT MR e 2 1.5 B0
Hh, UK EJiCE 10 min, 37 CEf 1RSSR 2 h, B 200 pL
B AT T M7 BUigss st (R AR S o, BEh)
¥ 5 g, REFRS ¢, BURINAR 0.5 ¢, FWE 2.5 ¢,
MgSO, + 7H,0 0.01 g,B-H MR —4h 19 g, 2818 /K
1000 mL,121 C KB 15 min) ( % 10 wg/mL 5%
%) ,37 CIREIEFR 36 h,
2.5 MHMEEAREHENEE

PR M17 A b B v, 3 RN T 5 A 10
pg/mL AR M7 WA E: IR A rp 37 C Ry Frad
B FRIBUTORL X BZH BORLEEAT Sph T A1 Xba T XL
OIS , P ] 1% SR BERE FL UK BTt 2R
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3.1 Brazzein PCR § 1G4 R

HYE Brazzein )2 % 75, i i Wi ¢ PCR ¥~
W0 BT TR OUe N 3 AL TR R
JEY 1Y) 5 TR NS (E 1) o
3.2 FIMELER

Brazzein JEPH 22 %5 AL F 9€ 22 J5 , PCR 4"
=y e atifl, W v 2= pMDIS-T Zf4 , 28 i ki
P aifb s, AT RN . S5 RAESE: 5 2% )7
G AL, A5 1Y Brazzein &[] AT 1E 29 31 H1 41
P LR A T R4S B RN 2 iR,

ML 2

B 1 Brazzein PCR ¥ 1845 R
Fig. 1  Agarose gel electrophoresis of PCR products of Brazzein
M:DI2000 Marker;1: Brazzein JE[H ;2 : [ 4%t &
M .DIL2000 Marker;1 ; Brazzein;2 ; negative control.
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Fig. 2 Comparison between Brazzein reference sequence and optimized amino acid sequence
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52 2% By s AR A A ) TR HR K 3kAs B
M H 2B AT T . T Brazzein 248 4
FKiIEW—MEA, HATERAEY h R IR I
THAB AR T AR 7= AR R 1 A R IR AR AT SR L
AW R BE . ABREE 9B R AT TR 55 3Rk RS
AR, 538 HAl 22 1 235 1, A ey 22 iR M
FE AR, R L T AR W A - Bif R & A B A
WA N5t o IAEXTETR 2 1) Brazzein (1 AF5%
FEAE =ML - BRERBI RS LS
Brazzein"”’ , CRAFBe SRR T 323K Brazzein L7.10] ,
SR S R K35 Brazzein (' HNE
i 2 NN Brazzein 3 K72 K I A1 T8 Hh R A7 2 3k, 4B
RN A R B Rk i, (B W E AR A
B P LT K A Brazzein JE [N 1Y
pPICOK 2F ¥ it br i &of B 5 A [ H7 7 B8 o) % Bk
GS115 rh 9IRS A R

FLER T 2R 18 R G0 H I 98 B IR A, I H
HIZEERINER . RBRILRREAE ARG E
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FARTFHRAE B8 1 5 A WERE 1 10 FLIR TR N H] T IR 1)
R R 2 A0 R 14 I AT TR 17 okl s o R v B R A £l
o AR H G 2R LR E R I R 5, 18
RIS AR ST W AR 1 Brazzein 852 A W) )
fro R F AW 5 RN TR FIATEAEY)
T EL i HAEFRATAS s N B A AR () TU AR AR ) P
brazzeana W' & A B9 fif B 2 [ Brazzein, U fif H
Brazzein Az 7= Hpf7 7E 1Y) R K P= e AIG | $2 40 IR M Y PR
PN

AHIE ST B 0 B9 pNZ8112 3Rk 4k, H A
ssUSP 355 ik, J& 73 Wb B R Ak . i T 7 55
NFIH IR IE R Gk KRR B 4% S &
U X SR T 10 A He 4 IR UE AT H Y 4R
FIRYAS AT, &5 SRR K 2 B /98 H 5 RA SR 22
SDS-PAGE J3#f o] WLAE T A4 731 K/ H 93
FIRYZRIA , Western blot 2G50 2 W] B 34
AR I E A TR AR R R T . Li Sl RS
FIREF R EE VP4 SN 1, Rl FE ik B H By 8
AT RN R o A I AR 4% 7L AR L ER 1
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(RN SEE A pNZ8112 IR 3 AA, A ] LAAE L
PR FLER TR 2 I 15 /K F- 15 Brazzein (R K R4, %
BAEFLIR R M RIS TR E 1, 4 & H s ARk
Jr e AT A A A R iR AR O R A
AL, FTfRTAG A 7 T2 R AAS o AR FLIRR
B T AR ARSI L SR 2 19 ) 3 18T 7K P T
PLIEE A, BHR 2 1 Brazzein (19 Tolb Ak & 9
WAL T —E Wit
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