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ABSTRAK

Dalam kajian ini, flavin reductase (Fre) yang betakriCitrobatter freundii
Al telah diekspreskadalam perumalkt.coli DH50 dengan 1mM IPTG. Protein
rekombinan ini telah digabungkan dengan 6 Histidageproteinyang memudahkan
penulenan enzim tersebut dengan menggunakan IMAElavin reductase
memangkinkan penurunan flavin bebas dengan menggona&NADH untuk
menghasilkan flavin bebas yang terturun. Penuleeiombinan favin reductase
dilihat menggunakan 15 % SDS-PAGE dan berat molpkatkin sasaran yang telah
ditulenkan adalah kira-kira 27.04 kDa. Dalam kajiai, aktiviti flavin reductase
dalam pengoksidaan NADH telah diukur pada 340 e84@ = 6.22 mM cm?) .
Kesan ion perak dari perak nitrat (Ag)@e atas aktiviti flain reductase telah dikaji.
Apabila kepekatan ion perak meningkat, aktivitatiéldan kelajuan flavin reductase
dalam pengoksidaan NADH semakin berkurang. loralpeberkemungkinan
merencat aktiviti flavin reductase dengan mekanisichak berbalik melalui ikatan
yang tidak spesifik terhadap asid amino yang berbekesimpulannya, ion perak
boleh menjadi perencat yang berpotensi terhadainfl@ductase darC. freundii
Al.
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ABSTRACT

In this study, the flavin reductase (Fre) Gftrobatter freundii A1 was
expressed irE. coli DH5a host with 1 mM IPTG induction. This recombinant
protein was fused to 6xHis-tag, thus promising exadMAC purification of the
expressed enzyme. Flavin reductase catalyzesethgction of free flavin using
NADH to produce free reduced flavin. The purityreEombinant flavin reductase
was observed using 15 % SDS-PAGE and the moleadaght of the target protein
was determined to be 27.04 kDa. In this studyyiflareductase activity was
measured at 340 nmsfo = 6.22 mM'cm™) due to the oxidation of NADH. The
effect of silver ions from silver nitrate (AgNpon the activity of flavin reductase
was determined. As the concentration of silvesiorcreased, the relative activity
and velocity of flavin reductase reaction decreasest time. Silver ions may inhibit
flavin reductase irreversibly via unspecific binglito different amino acids. In
conclusion, silver ions could be a potent inhibibdrflavin reductase o€. freundii
Al.
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CHAPTER 1

INTRODUCTION

1.1 Background study

Flavin reductase (Fre) is a part of multienzymedesysthat reduces the Fe (lll) center
of ribonucleotide reductase to Fe (ll) (Gianeisal.,1991). Flavin reductase is also
known as NADPH:flavin oxidoreductase. The enzymem oxidoreductase that
catalyzes the redox reaction in which oxygen orrbgdn atoms are gained or lost.
In physiological functions, flavin reductase isetitly associated with the released
product which is the reduced free flavin (Fontecatval.,1994).

Other than that, this enzyme is also known as laof mononucleotide
reductase, flavin mononucleotide reductase, NADPé&hydrogenase (flavin),
NADPH: riboflavin oxidoreductase, NADPH-dependenMN reductase, and
NADPH-flavin reductase (Yubisuait al.,1987).

In general, Fre catalyzes the reduction of fregifilgi.e riboflavin, FMN,
FAD) by using reduced pyridine nucleotides suciNA®PH or NADH to produce
reduced flavin. Fiesclet al. (1995) described the variety of potential use$red



flavins in nature as an electron transfer mediatoRuring iron metabolism,
bioluminescence, oxygen activation, and activatainribonucleotide reductase,
reduced free flavin was used extensively to mainthie biological metabolism.

Figure 1.1 describes the reduction mechanism cadlipy flavin reductase.

H
Flavin ox) + NAD(P)H R Flavinses) + NAD(P)

Fre

Flavin o) = riboflavin, FMN, FAD

Figure 1.1  Flavin reductase catalyzes the reduction of réoofl in the presence
of reduced pyridine nucleotide (NADPH) to produceefreduced flavin (Adapted
from Fieschiet al.,1995).

In addition, this valuable enzyme was found to mwolved in the
desulfurization process of fossil fuels (Gratyal., 1996) and antibiotic biosynthesis
(Parry and Li 1997). Moreover, flavin reductasévély was also found in various
human tissues such as liver, heart, kidney, ang. lurhe activity was also detected
in erythrocytes of human (Quandt and Hultquist,4)99

Since there are numerous functions of flavin realeteitheiin vivo or in
vitro, the inhibitory effects towards this enzymes attiseed to be considered. The
activity of flavin reductase could be inhibited bulfhydryl reagents such as-
ethylmaleimide (MalNEt), iodoacetic acid, and-chloromercuri-benzoate
(CIHgBzOH). These findings suggested that cysge(i@ys) are important residues
of the active site of the enzyme (Mazhul and Danilt994; Fontecavet al., 1987,
Jablonski and DelLuca, 1978). Flavin binding s#és thiol groups which is the best

candidate to be inhibited by silver ions.



Matsumuraet al., (2003) studied about the bactericidal action dvesi
zeolite and silver nitrate. In their findings, bosilver zeolite and silver nitrate
showed inhibitory effects on bacterial survivalilv& ion is a type of heavy metal
that causes deposition of proteinyitro andin viva. Entrance of silver ions into the
cell could cause cell damage, thus leading to dedthrough the observation by
electron microscopy and X-ray microanalysis, data@ht of cytoplasm membrane
from cell wall, condensation of DNA, and depositioh proteins inside the cell

occurred during silver inhibition (Fergg al.,2000).

The exact mode of Agbactericidal action is still unknown eventhouglke th
inhibitory effect was reported. These inhibitoeact with thiol group of the
enzymes such as NADH dehydrogenase Il or intergbt BNA binding resulting in
pyrimidine dimerization. Both of these reactiormild cause an apoptosis by the
production of reactive oxygen species (ROS) likedrbgen peroxide (D,)
intracellularly (Cabiscoét al.,2000).

1.2 Problem statement

Recombinant proteins act as important and crutgals in studying the
biological processn vitro. Since there are many functions of Fre in nat(re,
luminescence reaction) the purified recombinantiffig reductase will enable us to
explore the enzyme from various aspects. Obtaidesired protein with high yield
and purity becomes challenging aspect nowaday®refdre, expression system like

bacteria was extensively used to produce Fre rec@nbprotein.

Previous observation suggested that cytoplasm nasmalis the main site for
biocidal activity of Ag. In the cytoplasm membrane there are lots of elohbe

proteins associated with respiration and protonivadbrce. Therefore, this study



was carried out to investigate the effect of silmers on flavin reductase which is a
cytoplasmic enzyme that catalyzes the reductiofiesf flavin (Tortoraet al., 2007,
Trudy and James 2003). In addition, effect ofesilns on flavin reductase activity
remains unknown. Previous study had focused otebeiclal effect of silver ions
on bacterial growth and until now there is no stabgut silver inhibitions on flavin
reductase. Based on former findings, it was sugdethat flavin binding site that
contains thiol groups may probably be the best teitbe attacked by silver ions.
However, in the recent year, Tanedral. (2002) had discovered that silver ions have

different binding affinities with other 20 aminoids instead of cysteine itself.

Flavin reductasdie) gene fromCitrobacter freundiiAl was formerly cloned
in pQE-82L vector and successfully transformed iBtocoli DH50. host (Narges
2010). pQE-82L is a 4752-bp expression vector aamsl fasion protein, 6xHis-tag
located between the start codon, ATG and multiping sites (MCS). The
availability of histidine (His) in the vector todpetr with Fre target protein could give
an opportunity to purify the recombinant proteiningsimmobilized metal ion
affinity chromatography (IMAC). Hence, this allowise flavin reductase assay as

well as the silver inhibition study to be carriett on the purified enzyme.

1.3  Objectives

The objectives of this study are:
1) To express the recombinant flavin reductasé&.ircoli DH50 containing pQE-
82L expression vector
2) To purify the expressed recombinant flavin reduetas
3) To study the effect of silver nitrate (AgNOon recombinant flavin reductase

activity



1.4  Scope of works

Flavin reductase fronCitrobacter freundiiAl was expressed ift. coli
DH5a. Upon sub-culturing, the expression of recombinfawvin reductase was
induced with Isopropyl-B-D-thiogalactopyranosiddPTIG). Since 6xHis-tagged
protein has affinity towards transition metals, iobilized metal ion affinity
chromatography (IMAC) was performed to purify tihecombinant protein, and the
purity was further analyzed with SDS-PAGE. In ortte know the activity of the
desired protein, enzymatic study was performed thiedabsorbance was detected
using UV-Visible Spectrophotometer (Shimadzu) ab 34n. The effect of silver

ions on the recombinant flavin reductase was detenusing the purified enzyme.

1.5  Significance of study

This is the first attempt to express flavin redset fromC. freundiiAl in E.
coli DH5a. This study is carried out to express and pufify recombinant protein.
As most microorganisms possess the enzyme, siiaibition study on flavin
reductase will contribute to the understanding adgible bactericidal mechanism of
this antibacterial agent. Therefore, throughous tktudy, it will enable us to

understand the effect of silver ions on purifiedombinant flavin reductase activity.
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