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Many attempts have been made to define nature of viruses and to uncover their origin.
Our aim within this work was to show that there are different perceptions of viruses
and many concepts to explain their emergence: the virus—first concept (also called
co—evolution), the escape and the reduction theories. Moreover, a relatively new
concept of polyphyletic virus origin called “three RNA cells, three DNA viruses”
proposed by Forterre is described herein. In this paper, not only is each thesis
supported by a body of evidence but also counter—argued in the light of various
findings to give more insightful considerations to the readers. As the origin of
viruses and that of 1iving cells are most probably interdependent, we decided to reveal
ideas concerning nature of cellular last universal common ancestor (LUCA).
Furthermore, we discuss monophyletic ancestry of cellular domains and their
relationships at the molecular level of membrane lipids and replication strategies
of these three types of cells. In this review, we also present the emergence of DNA
viruses requiring an evolutionary transition from RNA to DNA and recently discovered
giant DNA viruses possibly involved in eukaryogenesis. In the course of evolution
viruses emerged many times. They have always played a key role through horizontal
gene transfer in evolutionary events and in formation of the tree of life or netlike
routes of evolution providing a great deal of genetic diversity. In our opinion, future
findings are crucial to better understand past relations between viruses and cells

and the origin of both.
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(1) Listeria (L.) monocytogenes is a Gram—positive bacterium that occurs widely in

(2)

(3)

(4)

both agricultural (soil,vegetation, silage, faecal material, sewage, water),

aquacultural, and food processing environments

L. monocytogenes is a transitory resident of the intestinal tract in humans
with 2 to 10% of the general population being carriers of the microorganism

without any apparent health consequences

In comparison to other non—spore forming, foodborne pathogenic bacteria (e. g.
Salmonella spp., enterohemorrhagic Fscherichia coli), L. monocytogenes is

resistant to various environmental conditions such as high salt or acidity.

L. monocytogenes grows at low oxygen conditions and refrigeration temperatures,
and survives for long periods in the environment, on foods, in the processing

plant, and in the household refrigerator.

(5) Although frequently present in raw foods of both plant and animal origin,

sporadic cases or outbreaks of listeriosis are generally associated with
ready—to—eat, refrigerated foods, and often involves the postprocessing

recontamination of cooked foods

L. monocytogenes has been isolated from foods such as raw vegetables, raw and
pasteurised fluid milk, cheeses (particularly soft-ripened varieties), ice
cream, butter, fermented raw—meat sausages, raw and cooked poultry, raw and

processed meats (all types) and raw, preserved and smoked fish.

Even when L. monocytogenes is initially present at a low level in a contaminated
food, the microorganismmay multiply during storage in foods that support growth,

even at refrigeration temperatures.



LD ROXEZFGA, (1) ~ (3) ORWIZONT, BEXREV,

AXIIBIE, fREICHT HEICMEEZEST 550 & LCGeED it Sz it
59, AXIIBZEE RIEEEICGET 2HA1E. ZTORGEE L. it 251z
AXIEB O E THoRNEE B 2SN ERE IR EE IR L 2T h

X7 57200,

(1) A& BT, &ffrEr: (WR224E12H 24 HiEEE2335) 12K T/, Iy
EORMRIENE] T, ARHAE L THRRETAZ ENELEEINTZHDOTHD, AL R4
e I, BIX 2T 6 AizZkiE sz, AKOBIZY TITE D L O & MEMMICE

L7 30,

(2) AHBOHIMBLANDHEN Y A ZARBER D 72 < AREA ED Y 27 RERZEWD
ZEMBAERALE LTEREET S ZENEIEI N, ARDBIZOWT,  [HIKH%E
WIEDARIL & 72 > T IR IFUR DL Bl &2 fRZZ I 1 DFE L7e S0,

(3) _ITHbiE THoMEE TS 5 &id, OO 2 (i°C T4 MLl EInEd

HTEEWVD D, EMIZGL L2 S0,



FHREI2 kD (1) KN (2) I22oWT, Zzxr &0,

(1) MERAICBWTE, BRFRIEAZCFHBE CHET 2 FER LS FE S, 20
BROJRHRBRILRREIEL LT T AREENRDH D, UTORPO~OICETITED
iz, FRHEOTNOETEDY, TORGFEMEMICEA LR S0,

1, E4

. R ©)
75 L

Z LBt . @ @

. R ®
AN =X 5

AN =X e @ ®

@ 1./ 1. %
a. MHJERE b. #RIEE c. T R 4. Bk
e. YLVEXTRBE . ArvnArEx—EE g. PI7TFITH

i \
h., 2 yx_"I77U ok i. Dz o j. aLIH
k. £ 7L Y HE 1. BEERE

(2) 7T DRBIEOIENITEN S 2B AEEL 2 SZET RS0,

LS NA A =TT 4 LYV 2ERETERELITo WL 2 A, 7 AEERBRE %
HLLTLESTTD, FIZAS TV LEXRT OEERLIO nl23RO R L
770 ZOBEDOELWREEZEX SV,

L4 o (1) ~ (5) OFFEAIZHOWT, RIZHHA LR S,

(1) VRE

20 LPS

(3) BAHMAEREICBITHLGLP
4) ETEC

5) PFGE



