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ABSTRACT
Six peptide chains diffe:

on prophage induction were tested. It
tion of prophage Lambda in E. coli strain W 3110 (%)
(98.5%), respectively. This concentration was also able to in
suggested that the peptide may

block the receptor sites of the indu

rent in length and sequences were synthesized by continu
was found out that a pentapeptide 2t concentration of
and (0)RL, ¢ in R. Leguminosarum f1 ysogeni

hibit the replication of the developed phag
ced phages or inhibit Rec A Prolease.

ous flow solid phase method. Their crfects
25 pg/ml inhibited the spontanous induc-
¢ iocal isolate) by {99.5%) and

e< in the indicator strains. it is

INTRODUCTION

In the last two decades, synthetic peptide have
been proved to be useful in wide areas of current
research. They have widely been used for structural
elucidation of many recently isolated natural products
having a peptide structure such as hormones,

neuropeptides and antibiotics (),
Another interesting application of synthetic
(2).

peptides sequences was reported by Duita et al 4
Cohen et al (3). and Abdel Rahman et al (4), They found
that some new synthetic peptide sequences
corresponding to RR, subunit of herpsvirus

e as specific inhibitors

thetic peptides
antiviral

ribonucleotide reductase behav
of the enzyme. They speculated that syn
could have potential application for

chemotherapy.
The above results encouraged us 10 investigate

the effect of some synthetic peptides on the prophage
induction from lysogenic bacteria. Since compounds
capable of mutagenic, carcinogenic and teratogenic
effects are also capable of prophage induction from
lysogenic bacteria(3).

Induction of prophage is usua

damage to DNA.
This induces a set of cellular response that have

s (6) result in formation of

lly associated with

been termed SOS response
SOS signal (-

Lysogenic induction assay
evaluate genotoxic and mutagenic properties
compounds, Nguyen et al (8); Brito et al (9)'da Fonseca

fr']dei:;l"m’ and Heinemann ““reco_mmcndcd prophage
Whic;,lon system as a useful detection for compounds
potentiajly hazard environments.
the phrgnl lfhe other hand, substances arc able 0 inhi-bil
Sich & ‘TI‘JEF fSQ:ﬁlysogenic and mutagensis induction
oreat “_;ncd‘ft:lnc (i2) and Cobaltous chloride (!3) gained
Hmportance.
This paper describes the inhibitory effect of a

s were used in order 0
of these

e

synthetic penta peptide on the replication of Aand ©

RL, ¢ phages in the indicator strains.

MATERIAL AND METHODS

HPLC measurements:
HPLC conditions: Column nucleosil 120Cyg. 25

cm x 4.5mm. Solvent system A (0.1 TFA in H,0), B
(0.1% TFA in acetonitrile) gradient = 0 -309%B in 30
min. Detection at 220 and 254 nm.

Amino acid analysis:
An amount of 0.1(mmol) of the peptide was

hydrolysed by 3 - 4 ml 6 N HCl in an air evacuated and

sealed tube for 24 h at 110°C. Then the solvent was
removed in vacuam to give a residue which was washed
several times with water, dried and analyzed. Amino
acid analyzer is a Biotronik system LC 6000 E with

intergrator system 1.
Jon spray mass spectrometry

lon spray mass Spectroscopy was
Sciex spectrometer, Tubingen University, Germany.

measured using

Peptide synthesis :
Peptide synthesis was carried out on a PS - PEG

graft copolymer. kindly presented by Dr. W. Rapp
(Tentagel, TM, Rapp Polymer, Tubingen). Finoc amino
acid were purchased from Novabiochem. Tert. butyl
group was used to protect Tyr. and Asp. side chains. All
solvents and bulk chemicals were reagent grade. DMF

was MCB spectroquality stored over 4A° molecular
sieves. PS - PEG graft copolymer was coupled with the
acid labile anchor group, 4-hvdroxymethy 3 methoxy
phenoxy acetic acid through the DIC/ HOBT activation
method (14).

The first amino acid was coupled to the polymer
using 6 g polymer anchor (1.26 meq.) dissolved in S0m!
DMEF/ CH, Cl, (1: 1) added to a muxture of 1.og DIC
(12.6 m mel), Fmoc amino acid {12.6 mmol) 1.7 ¢
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HOBT (1.26 mMol) angd 0.06g DMAP (0.5 m Mol) filtered and plaque .;\ssayccf. Sin.glc ‘g’ﬂaquc way g b
dissolved in 10 ml DMF/CH2C12 (1:1).The r;lixlurc was and propugalcd with R.feguminosarum § (St
shak ‘ 2 o strain). :
DMl:dCf:]r 24 h at RT, filtered, washed several times by atr'nn)Thc lysate was filtered concentrags; |
» CHaCly MeOH, DMF, CH)CI, and dried under

a for 3 h at 20,000 tpm at 40C g, - §

centrifugatio . 4 i 4
ded in small volume of phosphy, bt 1

~ high vacuum,

The column of Millige . i e was resuspenced 1 T i o |

packed with the polymer bofné‘eﬂi‘;‘::z ;)/r:llf;‘:n ’iflc(:;:;id (PH 7.2) and v:cN’,d ulndcir::;:cl (pa‘ lt;r;;c(klg,lw o
and lh‘c continous flow synthesis was carried out with 1% aqucous uranyl a : , |
: ac((:;))rd_mg.m the method described by Abdel-Rahman et . !r

al %), Purity of the synthetic peptide chains was checked RESULTS AND DIS CUSSION -

by ion spray mass spectroscopy and amino acid

analysis after HPLC separation . Synthesis of pepti de chains under investigation:

Bacterial strains: To investigate fhc cffccl 9!' S)‘"fhc:&izcd Pepty
on prophage induction ;n I“:j“'l::‘:“ ”b~"~'lc-'u. e
? i hains were synthesized using the conling,
W31‘IO tna Ay trp Eg (A)and its sensitive one were ho(:t/)\:;&gmﬁz‘:: H-Val-<'1ﬂ~ Asn-Asp- Leu OH ‘l““: .
prmflded by Prof: Dr. El. Wafai, Nahed (Bot. Dept., Fac. Val- Ala- Asn- Asp- Leu OH (2), H- Tyr- Vai- 4
Agric., Zag. University.). She obtained it from Dr. C. Asp Leu- OH (3), H- Tyr- Val- Ala- Asn- Aup- Ley gy
Yapofdky. Dept. of Biological Sciences Stanford, (4) and H-Val-Ala-Asn-Asp-Leu-Val-Asn-Agp L, |
University of California, USA. OH(6).
' Rhizobium leguminosarum a lysogeic strain was Synthesis was carried out on polysiyre
lSOlalt?d after exposure th.c sensitive strain of _R. polycthylene glycol graft copolymer which g
leguminosarum S (local strain) to phage RLz I3 which recommended to be used as C-terminal protecting grog
isolated by El-Didamony (13). for rapid peptide synthesis (1),

This polymer shows pressure stability, simiy
swelling behaviour in different solvents and chewmed
stability beside its spherical form and equal bead sz
All these properties are prequisited for continuons fias

Escherichia coli strains, a lysogen strain ic

Growth conditions:
The growth media used for Propagation of E.
coli strains have been previously described by El-Wafai

and Shawky (19), Rhizobium leguminosarum strains

. ; method.
were cultivated on yeast mannital broth or solid An essential advantage of the continuous o §
media(17)- methed is the reduction ol use of expensive coupis
components and the solvents.

Prophage induction: F"“’C group was uttlized as N-Ic»:’.i;':..

A loop of cach E. coli W 3110 (X) and R protecting group. This enables UV monitoniag o &
leguminosarum lysogeny strains was inoculated in 50 coupling and deprotection reactions at inlet and oatiet* }
ml of their respective liquid medium and incubated for the columm | "“.Cuuplmg was carried out using HOHT
24 h, at 25 ©C. After the incubation pc:iud, O.1ml of DIC reagents 21’.21' Synthesis was carried out 4% & i
cultures (8.0X 109 CFU ml and 12.0 X 109 CFU ml)was Wwhich reduced the time of standard cvele by Ca. M8

added into 50 ml fresh liquid medium, supplemented

\ : Cleavage of the polymeric support and sile chad
with the required concentration of synthesized peptide

rotecting e remanl s
protecung groups was carried out stimultaneously &4

and mitomycin C, then the cultures were incubated for mixture of TFA/ cthane dithiol (4:1) Free pepid *%
24 h. Five ml was filtered through0O.45 um Millipore precipitated using ice cold ethe : g .?1 w:u:: o
filter desk membrane. The phage was assuyed by dissolved in distilled water and IL-I('. )ltllL lj‘:TJu.;;-
overlay method (18) and the phage forming units been subjected o HPLC Pur‘ltica()m:\ Hhe
(PFU/mlywere caleulated. , The HPLC-pure peptide was characterized ™ .
: Single plaque [rom cach untreated indicator g Sy spectroscopy (Fig. 1) and cuucu.n.-:;::r"‘
strain was picked up and suspended on fresh medium, analysis (Fig.1) shows the ion \‘vr‘w mass of PR
The titer of cach suspention was determined. chain (1) atier purification by lll’l‘("' v -

The inhibitory concentration of peptide wys ’ B
added to 5 ml of suitable phage dilution and 1o the same Prophuge Induction
volume of indicator striun then incubated for 10 mip at The relative capabilities of six, HPLE
280C. The titer of phage wis determined. Peptide chainy 1 mducc‘l.um da and l.e i

h’wlc“”l‘hﬂtc formag Pnaad % !“\ e

1005 an lysogenic steats
Differem d 1o that of mbomvein ¢
" ] L'““\ " . . .
ain way  "OMYCI C e o ORS OF peptide S
Svanged from § (o 4% gpint wore B

Flectron microscope of phage fsolated from, R tested
lcguminmumm lysogeny strain:
‘The overnight culture of Iysogeny g

and compare

wet

2 . e i, gt
i e e T T o
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Fig. 1: lon spray mass spectrum of peptide (1) after HPLC purification

q;"?

Fig 2: Electron micrograph for bacteriophage ¢ RLzjyg negatively stained with 1% aqueous -
uranyl acetate showed hexagonal headd and very short tail . Mg . x = 200,600
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Fig 3: Prophage induction from lysogenic strainas of E.coli W 3110 X and Rhizobi
\ zobium

leguminosarum ( & RLgzyps ) by different concentrati
dl10n R oL . s
and mitomycin C. s of synthesized peptide ()

39
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and ‘stcrilizcd by filteration, then, fifty ml of fresh
medium supplemented with the required concentration
were inoculated with young lysogenic bacteroa. After
incubation period of 24h, five ml were filtered and
plaque formation was assayed.
_ Peptide chain (1) showed a remarkable
fnhihition of prophage induction of both strains under
investigation, while the other peptide chains (2-6) found
to have no significant effect on neither Lambda nor ¢
m.ZLS bacteriophages induction.
Figure (3 a) shows the prophage induction in E.
coli W 3110 (A) and R, leguminosarum lysogenic strains
when different concentrations of peptide (1) as well as

mitomycin C were used.
It is evidence from the presented data that

addition of peptide (1) to both strains resulted in a

nificant inhibition of prophage induction and an

sig
de, incrreased the

increase in the concentration of pepti
inhibition rate.

The greatest extent of inhibition rate (99.5%) in
case of Lambda bacteriophage and (98.5%) in ¢ RLz1 g
is achieved at concentration of 25 pg/ml at higher

concentrations > 25 pg/ml. The addition of the peptide

(1) caused an increase in the prophage (s) induction of

both strains.
Figurc (3b) showed also that mitomycin C

induced Lambda and ¢ RLz; g bacterphage formation in
the range of used concentrations . Increment in phage
induction was more significant increase in case of ¢
phage compared with ¢ RLz1 g

These results indicated that peptide (1) is able to
inhibit the spontaneous induction of prophage in E. coli
W 3110 (M) and R. leguminosarum lysogenic cells. We
propose that, peptide (1) may deactivate Rec A protease

which cleaves (A) and ¢ RLzy g repressors. These

repressors are responsible for maintaining the lysogenic
gtate (2,4, 22-24),

In order to elucidate the mechanism of inhibition
the prophage induction caused by the synthesized
peptide: the phages (A and for  RL7y o) isolated from

single plaque were incubated with peptide (1) at

concentration of 25 ug/m} for 10 min at 28°C in
phosphate buffer (pH 7.2). Then, 0.1 mi of this mixture
was poured with 0.1ml of indicator bacterial and 3 ml
molten soft agar into plates.

On the other hand, each indicator strain (about
8.0X 102 CFU/m]) was incubated with the same
concentration of peptide for the same period, then 0.1
ml of the mixture was added to 3ml of molten soft agar
previously inoculated with 0.1 ml phage suspension and
poured into agar plates. Therefore, plates were

incubated over night at 28°C.
Results in Table (1) showed that, addition of
peptide (1) to the isolated phage XA and ¢ RLyy s

inhibited its virulencey and vegetative replication on its

60

sctive indicator host. Meanwhile, such addition o
timulated the phage replication,

The ability of the peptide © inhibit the phage
activation toward its respective indicator bacteria my,
be attributed to the interference of the peptide with th‘e
ceptor sites present on the phage tail resul iy,
y (25,26),

d activity of the peptide towards (he
on the cell wall of the indicy,
bacteria may support this interpretation. Our result ar
in agreement with the resuit of Rastogi et al., (12) yp,
found that, caffeine at concentration of 0.6 mg/m;
significantly inhibited the sportancous induction of

prophage Lambda in E.coli strain G)" 5‘022.
It was suggested that Caffeine represses the

induction of prophage Lambda by inhibiting the
excision of prophage Lambda DNA from £ coli
genome DNA. Both Caffeine and peptide (1) have f
shown inhibitory effect on spontaneous induction of
prophage Lambda in E. coli but the concentration
(ug/ml) required for maximum effect in case of Caffeine |
is 240 times more than that of peptide (1). '
Here we report that a synthetic peptide has |
inhibitory effects on prophage induction. {
The effects of the peptide on induction of
prophage from lysogeny strains and it's interference
with receptor sites of the isolated phages are complex,
so further studies are needed to explain it. ;

resp
the indicator strain s

specilic re
blocking its activit

The observe
receptor sites present

Abbreviations: {
CFU, Colony formating unit; DIC, N, N
Diisopropyl carbodiimide; DMAP, Dimethyl amino -4
pyridine; DMF, Dimethyl formamide; HOBT. |
N-Hydroxybenzotriazole; PFU, plaque formating unit: .
PS-PEG, Polystyrene - polyethylene glycol copolymer, |
SPPS, Solid phase method of peptide synthesis: TFA. |
Triflouroacetic acid. :

t
>

Table (1): Plaques formation units of A and ¢ RI- *
71.s Phages and their infectivity of the indicat®,

strains after incubation with 25 ug/ml of peptide N'{
1 at 28°C for 10 min.

§
e

( PR/ m! q
Treatments ;
) ORLys |
Control 1
625108 [179x1%
Phage (s) + peptide (1)
. 82x10° {5010
Indicator strain (s) + Peptid (1) §
48x16° | 130V
" ‘ g
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