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Form 3

Abstract of Thesis

Name (NGUYEN HONG MINH)

Regulation of Escherichia coli Biofilm Development through Modified Expression of Cell Surface
Title Appendages
(MRRBERY ORBEMIC X D RBE A Z7 1 Vv AFEEGEROHHE)

Abstract of Thesis

The impacts of biofilms can be desirable or disastrous depending on the location of biofilm attachment and
their microbial community structures. For example, biofilms have the ability to degrade toxic compounds in
groundwater and soil. However, biofilms can also cause the dysfunction of implantable prosthetic devices
To understand the biofilm formation process, in this thesis, Escherichia coli was used as a model cell type
In relation to biological parameters, the major factors contributing to each stage of biofilm development
were clarified. In Chapter 1, the effect of sigma factor S (rpoS) deficiency on cell motility of £ coli BW25113
strain is demonstrated. In a minor population of rpoS-deficient cells, the up-regulation of genes involved
in the formation and rotation of flagella led to an increased rate of cell motility. In a minor population
of rpoS-deficient cells, the up-regulation of genes involved in the formation and rotation of flagella led
to an increased rate of cell motility. Chapter 2 highlights the factors required for cell colonization. The
presence of both curli and flagella on the cell surface was essential for £ coli cell colonization on a solid
surface at 37°C. Major curlin subunit gene (csgA) was introduced into rpoS-deficient cells for enriching curli
on the cell surface. Curli and flagella on transformed cells led to the formation of the stable microcolonies
on a solid surface. At low temperature (25°C), the formation of abundant flagella on the surface of rpoS and
yggF-deficient cells was identified as a dominant factor facilitating colonization. The role of flagella and
curli in stabilizing colonized cells on a solid surface at 25°C is discussed in Chapter 3. Under a liquid flow
condition, the rpoS-deficient cells poor in curli failed to form stable cellular multi-layers. Only
yggF-deficient cells, which produced abundant flagella and curli on their cell surface, formed multi-layer
cell clusters on a solid surface under a flow condition. In the final chapter, a fused protein of a
carbohydrate—-binding module 3 (CBM3) and green fluorescence protein (GFP) was constructed. GFP-CBM3 fused
protein was used as a novel probe for the detection of exopolysaccharide (EPSh) produced by £ coli cells
in biofilm. The GFP-CBM3 probe confirmed that bacterial cellulose synthase B (bcsB) overexpression promoted
flocculation and biofilm development in £. coli cells associated with the increased EPSh production

The results of this thesis present important fundamentals to regulate the respective stages of £ col/i biofilm
development.
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T, N AT 4 VAR OPIMME I TEECTH D EBMEICER L, KIBHE D rpoSiBis 1 KIS EB M IZ &
FETRERT L2, rpoSKIBIZRAEBORECRIEEES) B L 2@ a1 0iEM 25755 L, JEFICE W EEME 2
AT AT RRMREREZERT 22 EEHALNC LTz, VT, rpoSKBKICHEE RO X —BIZT Th D csgdh il
AL, KIBEOWHIME L an=—RIZBWT, RAREHREOMENEETHDLZ LEZ L. LrL, KEH
DERBEABIRE THD3TCH L BARREREICTWV2CIZELEIES L, RAFOBRBERIAOATHLE VI =—F
REEZTRT Z LR SN, £ T, 25CIKBWVT, RIS K 200 hE AR L&D Ftar=—Elk%
RBLIEEZA, RABRLBREOW G ERBLLIEOLNREZRBICER>Tcan=—%FEEER L CEKRT 2 Z & 039
Hinkigolz. TRLOREREY, MEMREZEOLLATNZBMERESKEEY AV, ID@EEICfE Lz
nD=—%BT 5 ETRENEELRRT-THD EiEm LTz, BEIS, A4 T 4V ADORMEFMT 2ME DY —L L
LT, WSS EG X v X7 BETHDHBM L HY R B THHCFPORE & v 737 B (GFP-CBM) 214 L, A 47 4
IV DRERES WV OFMIEIE Ch 2 =% Y 28 (BPS) #7252 LIClkIIL. &b, EPSO—FTH DLV
0 —ADAARBEEBE T & B X DD besBEAG T OBPEIFID, KAGEOBERERE KRBT 5314 47
A NVATEREEREET S EERHL, GFP-CBMA ZN O OHLEFMT LY — N E L THARTHDZ L E2IFRELT-.
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