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Labeling of Bacillus velezensis FZB42 by expressing
superfolder GFP at the locus of the pseudogene xkdB

CAO Xianming#, WEI Chunyue#, HUANG Shengquan, FAN Ben’

College of Forestry, Nanjing Forestry University, Nanjing 210037, Jiangsu, China

Abstract: [Objective] We used a super-bright variant of GFP, superfolder GFP (SfGFP), to label the
Bacillus velezensis FZB42 strain, so as to establish a universal GFP labeling method for B. velezensis.
This helps to develop a viable technique to study the colonization mechanism of beneficial
rhizobacteria. [Methods] A mutant strain was generated by integrating SfGFP into a neutral locus
called xkdB in the genome of FZB42, and then the fluorescence intensities of the mutant strains carrying
different GFPs were detected to evaluate the influence of xkdB knockout. [Results] In this study, a
marker strain labeled with SfGFP for FZB42 was constructed, whose fluorescence intensity was more
than 5 times that of the gfp+ variant marker strain. The knockout of xkdB did not affect the growth rate,
carbon source utilization, motility or biofilm formation, which confirmed the feasibility of using xkdB
as a neutral locus for exogenous gene expression. [Conclusion] In this study, we confirmed a new locus
suitable for the expression of foreign genes in the FZB42 genome, and exogenously expressed SfGFP at
this locus, thus labeling FZB42 with fluorescence. This study provides a reference for the labeling of

similar strains.
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Table 1  Strains, plasmids and primers used in this study

Strains/Pimers  Gene type/Sequences (5'—3') Sources
Strains
FZB42 B. velezensis FZB42 Lab stock
FBO1 FZB42 amyE::emR+GFP [10]
FBOImut FBSO01 mutant (FZB42 amyE::emR+GFP) [10]
FBS373 FZBA2 xkdB::speR This study
FBS374 FZBA2 xkdB::speR+SfGFP This study
FBS375 FZB42 amyE::emR This study
Plasmids
pMD19 T-vector amp” TaKaRa
pFB16 pMD19+xkdB This study
pFB17 pMD19+xkdB::speR This study
pFB18 pMD19+xkdB::speR+SfGFP This study
pFB33 carrying SfGFP spe” amp” Lab stock
pFB103 pMD19+speR Lab stock
pFB326 carrying amyE::emR Lab stock
Primers
FBO-51 GCATATGATCAGATCTTAAGGCC
FBO-52 TTGAAGCATGCAAATGTCACTAA
FBO-1031 AAATCCTGCCATTGCTCTTC
FBO-1032 TATCTCGCCCCCTCTAATC
FBO-1293 GACATTTGCATGCTTCAATATATGGAAGACCGCTTGA
FBO-1294 AAGATCTGATCATATGCCTTGGCGCAATAGCTGAAAG
FBO-1295 CTAGTTCTAGAGCGGCCTATATGGAAGACCGCTTGA
FBO-1296 CAGATCGATCCTCTAGACTTGGCGCAATAGCTGAAA
FBO-1297 CAAGTCTAGAGGATCGATCTGTATA
FBO-1298 TATAGGCCGCTCTAGAACTAGGTCT

<l actamicro@im.ac.cn, & 010-64807516
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1.7.1  E-S R4 YIBER X EE D

AN 1 pL 7E LB 8537 5 355 2 ODgoo=1.0
B 0 T MR B0 15 JR W LBGM “E-A |, BT
BT 30 °C # B H55% 120 h,
1.7.2  R-S R EAEYIBER AR EE DA

WHTE LB 5535 53 15 2 ODgoo=1.0 B A3
PRI PR 19 B SR 4% 1% P Z R LBGM (3% F7
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1k FZB42 Hf A4 BUBE R , B 0 e A5 2 2000 3 Bk
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F7ZB42 ATTATCAGGCCATCHCCCGTATTGT TTCCCTCGGTGC6TCAGCACRAGRAGCARTCARATGECTCEECEARTGCT TTACCGCT TTTGARCAGCGECECACATCTTCAGCTGRARCGATCARGECTTTCAG
% ATTATCARGCCATCGCCCGCATTGT TGCCATCGGCGTTCCTGTCACGCARACAATCARATGGC T TGRAGAATGC T TTCAGGC T TTTGARRRCCGGCGGACCECCGCTTCTGRARCAATCARGGCTTTTCG

ATTATCRAGCCATCHCCCGATTGT TeCCaTCObcGegeCabeaasachRaCARTCARATEEC TcBaaGARTGLTTTaachL TT TTGARACCHECECACaECeeCagCTGRARCARTCARGECTT Tcab
651 660 670 680 690 700 710 720 730 740 750 760 770 780

ZSB42 CTATTGCECCARGTATATGGARGACCGCT TGRRTGCACGRATTGCGEGANGGACRATCACARCARRARAAGAGAGGAATACGATACATGACARARCGARCGATCGAGCAGATACTGGCCGACCTGARRAR

168 cml:rﬁcrmncnnmrcmrmmcmmtmtmlmtmtmmlmmlmmmm
TgGARGACCGaT TgaacGCalaaaaablcaafifabilasacCalhificaaflaaflaGAGAGGAagRaaRaACATGACARARCGARCAATCGRACAGAT ac TGGaLGACCTGRaARS

781 790 800 810 820 830 837

7 B42 CGGARRACGTCCATTACTGECEEACAGACCGGARGARTCAGACGRRRGCCGCTTTGA
Sl68 AGGGAGACGTCCAT TACTGGCGGACARRCCGGCCEARTCAGACGCARGCAGGTATGA
ENSUS a66aRaACGTCCATTACTGGCEEACAIACCEGaaGARTCAGACGIRAGCGCTTGA

B 1 xkdB B9E R AL E F1ER LT 4 4

Figure 1

The gene location of xkdB and the homologous analysis of xkdB. A: the position of xkdB (green

arrow) on FZB42 genomic DNA. B: the spectinomycin resistance gene speR (red arrow) was inserted to
disrupt xkdB by homologous recombination. The sizes of the genes were not to scale. C: alignment of the

xkdB CDSs of FZB42 and BS168.

pFB 18  xkdB (frag)

2 AT EEEREERRREE
Figure 2 Plasmid maps for strain construction. A: pFB17, xkdB knockout plasmid; B: pFBI18, xkdB
knockout plasmid carrying SfGFP marker; C: pFB326, amyE knockout plasmid.
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Figure 3 Comparison of fluorescence intensity of
the strains grown in LB (A) or on LB agar plates (B,
C). A: The fluorescence intensity was measured at
475 nm, with three replicates for each treatment.
*¥*%. P<0.001; ****. p<(0.000 1. CK: sterile LB
liquid medium; WT: FZB42 wild-type strain; FBO1:
the gfp-labeled FZB42 at the amyE locus; FBO1mut:
a spontaneous mutant of FBO1 producing strong
green fluorescence!'”; FBS374: the xkdB knockout
strain carrying the SfGFP gene. B: imaged with
white light as a control. C: imaged with UV
excitation at 390 nm.
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Figure 4 Growth curves of the FZB42 wild-type
and FBS373 in LB media. WT: FZB42 wild-type;
FBS373: xkdB knockout strain (FZB42 xkdB::speR);
Optical density of three replicates value measured at
600 nm.
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Figure 5 Comparison of biofilm formation of the strains grown on LBGM agar plates for 5 days (A) and in
LBGM liquid medium for 2 days (B). WT: FZB42 wild type; FBS373: xkdB knockout strain (FZB42
xkdB::speR); FBS374: xkdB knockout strain carrying SfGFP gene maker (FZB42 xkdB::speR+SfGFP);

FBS375: amyFE knockout strain (FZB42 amyE::emR).
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Figure 6 Swarming motility of the strains incubated at 37 °C for 12 h. See Figure 5 for strain annotation.
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