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¶ÂÚ›ÏË„Ë

H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ·Ó·Ê¤ÚÂÙ·È ÛÙËÓ ·Ó·ÁÓÒÚÈÛË Î·È
ÔÛÔÙÈÎ‹ ÂÎÙ›ÌËÛË fiÏˆÓ ÙˆÓ ÚˆÙÂ˚ÓÒÓ, ·ÏÏ¿ Î·È ÙˆÓ ÙÚÔÔ-
ÔÈËÌ¤ÓˆÓ ÌÔÚÊÒÓ ÙÔ˘˜, Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ¤Ó· ÌÔÓÔÎ‡ÙÙ·-
ÚÔ ‹ ÔÏ˘Î‡ÙÙ·ÚÔ ÔÚÁ·ÓÈÛÌfi ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓË Ê¿ÛË ÙË˜ Î˘Ù-
Ù·ÚÈÎ‹˜ ̇ ˆ‹˜ ÙÔ˘. H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÌÔÚÂ› Ó· ·›ÍÂÈ ÛË-
Ì·ÓÙÈÎfi ÚfiÏÔ ÛÙÈ˜ I·ÙÚÈÎ¤˜ EÈÛÙ‹ÌÂ˜, ÛÂ fiÙÈ ·ÊÔÚ¿ ÙËÓ ‰È¿-
ÁÓˆÛË, ÚfiÁÓˆÛË, ÙËÓ ıÂÚ·Â›· ·ÛıÂÓÂÈÒÓ, È‰È·›ÙÂÚ· Ì¤Ûˆ ÙË˜
·Ó·Î¿Ï˘„Ë˜ Ó¤ˆÓ Ê·ÚÌ¿ÎˆÓ ·ÏÏ¿ Î·È ÙËÓ ·Ó·Î¿Ï˘„Ë ‚ÈÔ-
ÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÛÂ ̆ ÁÚ¿ Î·È ÈÛÙÔ‡˜. H ÂÓ ÏfiÁˆ ·Ó¿Ï˘ÛË ¤ÁÈÓÂ
ÂÊÈÎÙ‹, ÌÂ ÙËÓ ÛËÌÂÚÈÓ‹ ÙË˜ ÌÔÚÊ‹, ̄ ¿ÚË ÛÙÈ˜ ÙÂ¯ÓÔÏÔÁÈÎ¤˜ ÂÍÂ-
Ï›ÍÂÈ˜, fiˆ˜ Ë Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì·˙ÒÓ, ÔÈ ÌÈÎÚÔÛ˘ÛÙÔÈ¯›Â˜ Úˆ-
ÙÂ˚ÓÒÓ Î·È Ë ‚ÈÔÏËÚÔÊÔÚÈÎ‹. ™ÙËÓ O‰ÔÓÙÈ·ÙÚÈÎ‹, ÔÈ ‚ÈÔÏÔÁÈ-
ÎÔ› ‰Â›ÎÙÂ˜ ¤¯Ô˘Ó ·Ó·˙ËÙËıÂ› ÛÂ ÙÚ›· Î˘Ú›ˆ˜ Â‰›·: ÙËÓ ÙÂÚË-
‰fiÓ·, ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ Î·È ÙÔÓ Î·ÚÎ›ÓÔ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜
ÎÔÈÏfiÙËÙ·˜. H ·Ó¿Ï˘ÛË ÙÔ˘ Û¿ÏÈÔ˘ Î·È ÙÔ˘ ˘ÁÚÔ‡ ÙË˜ Ô˘ÏÔ-
‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ¤¯ÂÈ ÂÊ·ÚÌÔÛıÂ› ÂÎÙÂÙ·Ì¤Ó· ÁÈ· ÙËÓ ·Ó·˙‹-
ÙËÛË ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹
ÓfiÛÔ, ̄ ˆÚ›˜ ̂ ÛÙfiÛÔ Ó· Î·Ù·Ï‹ÍÂÈ ÛÙËÓ ÂÍ¤ÏÈÍË ‰È·ÁÓˆÛÙÈÎÒÓ
‰ÔÎÈÌ·ÛÈÒÓ Ô˘ Ó· ÌÔÚÔ‡Ó Â‡ÎÔÏ· Ó· ÂÊ·ÚÌÔÛıÔ‡Ó ÛÙËÓ ÎÏÈ-
ÓÈÎ‹ Ú¿ÍË. H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÌÂÁ¿ÏË˜ ÎÏ›Ì·Î·˜, Ô˘
ÂÊ·ÚÌfi˙ÂÙ·È Î˘Ú›ˆ˜ ÌÂÙ¿ ÙÔ 2010, ÚÔÛÊ¤ÚÂÈ ÙËÓ ‰˘Ó·ÙfiÙËÙ·
·ÓÙÈÎÂÈÌÂÓÈÎ‹˜ ·Ó¿Ï˘ÛË˜ Î·È ·Ó·ÁÓÒÚÈÛË˜ ÔÏÏ·ÏÒÓ Úˆ-
ÙÂ˚ÓÒÓ ÛÂ ‰Â›ÁÌ·Ù· ·fi ·ÛıÂÓÂ›˜ ÌÂ ‰È·ÊÔÚÂÙÈÎ‹ ÎÏÈÓÈÎ‹ Â-
ÚÈÔ‰ÔÓÙÈÎ‹ Î·Ù¿ÛÙ·ÛË. ™ÎÔfi˜ ·˘ÙÒÓ ÙˆÓ ÙÂ¯ÓÈÎÒÓ Â›Ó·È Ë
·Ó·ÁÓÒÚÈÛË ÔÌ¿‰·˜ ·ÍÈfiÈÛÙˆÓ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ ı·
ÌÔÚÔ‡Ó Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ·fi ÙÔ˘˜ ÎÏÈÓÈÎÔ‡˜, ·ÊÔ‡ ÚÒ-
Ù· ·ÍÈÔÏÔÁËıÔ‡Ó Î·Ù¿ÏÏËÏ· Î·È ÂÍÂÏÈ¯ıÔ‡Ó ÛÂ ·Ï‹, ̄ ·ÌËÏÔ‡
ÎfiÛÙÔ˘˜ ÂÚÁ·ÛÙËÚÈ·Î‹ ‰ÔÎÈÌ·Û›·. T· Ì¤¯ÚÈ ÛÙÈÁÌ‹˜ Â˘Ú‹Ì·-
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Abstract 

Proteomic analysis is the identification and quanti-
fication of all the proteins and their modifications
produced by a unicellular or a multicellular organism
at a specific time point of their cellular life. Proteomic
analysis can be very important in biological sciences,
regarding diagnosis, prognosis and treatment of
diseases, especially by guiding the discovery of new
drugs and the identification of biomarkers in
biological fluids or tissues. Proteomic analysis, in its
current form, has been accomplished due to techno-
logical developments such as mass spectrometry,
protein microarrays and bioinformatics. In Dentistry,
the search for biomarkers has covered three fields:
caries, periodontal disease and oral cancer. Analysis
of salivary and gingival crevicular fluid samples has
been extensively applied in order to identify such
biomarkers for periodontal disease, but only a limited
number of such chair side tests have been applied
to clinical praxis so far. Large-scale proteomic
analysis, applied mainly after 2010, can greatly
enhance these research efforts by means of an
objective and unbiased identification of proteins in
samples from different periodontal conditions. The
aim of these techniques is to identify a set of reliable
biomarkers which shall then be used by clinicians
after the proper validation and development of
convenient, low-cost techniques. Currently, a limited
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Ù· ·fi ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙÂ¯ÓÈÎÒÓ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜ Û˘-
ÁÎÏ›ÓÔ˘Ó ÛÙËÓ ¿Ô„Ë fiÙÈ, Ë ÚÔÛ¤ÁÁÈÛË ·˘Ù‹ ı· ÂÓÈÛ¯‡ÛÂÈ ÛË-
Ì·ÓÙÈÎ¿ ÙËÓ ¤ÚÂ˘Ó· ÁÈ· ÙÔÓ ÂÓÙÔÈÛÌfi ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ
ÁÈ· ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ, ÛÙÔ Û¿ÏÈÔ Î·È ÙÔ ̆ ÁÚfi ÙË˜ Ô˘ÏÔ‰Ô-
ÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜.
¶ÂÚÈÔ‰ÔÓÙÔÏÔÁÈÎ¿ AÓ¿ÏÂÎÙ· 2011-2012, 22:31-44

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿: ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË, ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜, Û¿-
ÏÈÔ, ˘ÁÚfi Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ˜

∂ÈÛ·ÁˆÁ‹

O fiÚÔ˜ ÷ÚˆÙ¤ˆÌ·” Â›Ó·È Û˘Ó‰˘·ÛÌfi˜ ÙˆÓ fiÚˆÓ ÚˆÙÂ˝ÓË Î·È
ÁÔÓÈ‰›ˆÌ·  Î·È ·Ó·Ê¤ÚÂÙ·È ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ÚˆÙÂ˚ÓÒÓ Ô˘ ·-
Ú¿ÁÔÓÙ·È ·fi ¤Ó· Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÔÚÁ·ÓÈÛÌfi -Î·Ù’ ·ÓÙÈÛÙÔÈ¯›·
ÌÂ ÙÔ ÁÔÓÈ‰›ˆÌ· Ô˘ ·Ó·Ê¤ÚÂÙ·È ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ÁÔÓÈ‰›ˆÓ ÙÔ˘.
O fiÚÔ˜ ÷ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË”, ÚÔÙ¿ıËÎÂ ·fi ÙÔÓ A˘ÛÙÚ·Ïfi
ÁÂÓÂÙÈÛÙ‹ Marc Wilkins Î·È ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÌÂÙ¿ ÙÔ 1996 Î·Ù’
·Ó·ÏÔÁ›· ÌÂ ÙÔÓ fiÚÔ ÁÔÓÈ‰ÈˆÌ·ÙÈÎ‹ ·Ó¿Ï˘ÛË Ô˘ Â›¯Â ÌfiÏÈ˜
ÂÈÛ·¯ıÂ› ÛÙËÓ ‚È‚ÏÈÔÁÚ·Ê›· (Wilkins Î·È Û˘Ó. 1996 ·, ‚). O fiÚÔ˜
·Ó·Ê¤ÚÂÙ·È ÛÙËÓ ·Ó·ÁÓÒÚÈÛË Î·È ÔÛÔÙÈÎ‹ ÂÎÙ›ÌËÛË fiÏˆÓ ÙˆÓ
ÚˆÙÂ˚ÓÒÓ, ·ÏÏ¿ Î·È ÙˆÓ ÙÚÔÔÔÈËÌ¤ÓˆÓ ÌÔÚÊÒÓ ÙÔ˘˜, Ô˘ ·-
Ú¿ÁÔÓÙ·È ·fi ¤Ó· ÌÔÓÔÎ‡ÙÙ·ÚÔ ‹ ÔÏ˘Î‡ÙÙ·ÚÔ ÔÚÁ·ÓÈÛÌfi ÛÂ
Û˘ÁÎÂÎÚÈÌ¤ÓË Ê¿ÛË ÙË˜ Î˘ÙÙ·ÚÈÎ‹˜ ̇ ˆ‹˜ ÙÔ˘˜ (Wilkins Î·È Û˘Ó.
1996 ·, ‚). ™ËÌ·ÓÙÈÎ‹ ‰È·ÊÔÚ¿ ·Ó¿ÌÂÛ· ÛÙËÓ ·Ó¿Ï˘ÛË ÙÔ˘ Úˆ-
ÙÂÒÌ·ÙÔ˜ Î·È ÙÔ˘ ÁÔÓÈ‰ÈÒÌ·ÙÔ˜ ÂÓfi˜ ÔÚÁ·ÓÈÛÌÔ‡ Â›Ó·È fiÙÈ ÙÔ ‰Â‡-
ÙÂÚÔ ıÂˆÚÂ›Ù·È Û¯ÂÙÈÎ¿ ÛÙ·ÙÈÎfi, ÂÓÒ ÙÔ ÚˆÙ¤ˆÌ· ÂÓfi˜ ÔÚÁ·-
ÓÈÛÌÔ‡ Â›Ó·È ÛÂ Û˘ÓÂ¯‹ ‰˘Ó·ÌÈÎ‹ Î·Ù¿ÛÙ·ÛË, ·Ó¿ÏÔÁ· ÌÂ Ù·
ÂÚÂı›ÛÌ·Ù· ÙË˜ Û˘ÁÎÂÎÚÈÌ¤ÓË˜ ̄ ÚÔÓÈÎ‹˜ ÛÙÈÁÌ‹˜.

H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÌÔÚÂ› Ó· ·›ÍÂÈ ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙËÓ
I·ÙÚÈÎ‹ EÈÛÙ‹ÌË, ÛÂ fiÙÈ ·ÊÔÚ¿ ÙËÓ ‰È¿ÁÓˆÛË, ÚfiÁÓˆÛË ·ÏÏ¿
Î·È ÙËÓ ıÂÚ·Â›· ·ÛıÂÓÂÈÒÓ, È‰È·›ÙÂÚ· Ì¤Ûˆ ÙË˜ ·Ó·Î¿Ï˘„Ë˜ Ó¤-
ˆÓ Ê·ÚÌ¿ÎˆÓ. ¶ÔÏÏ¿ Ó¤· Ê¿ÚÌ·Î· Â›Ó·È Ù· ›‰È· ÚˆÙÂ˝ÓÂ˜ ‹
¤¯Ô˘Ó Û·Ó ÛÙfi¯Ô ÚˆÙÂ˝ÓÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ·Ûı¤ÓÂÈÂ˜. EÍ¿Ï-
ÏÔ˘, fiˆ˜ ı· ·Ó·Ï˘ıÂ› ÛÙËÓ Û˘Ó¤¯ÂÈ·, Ë ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË
ıÂˆÚÂ›Ù·È ÔÏ‡ÙÈÌÔ ÂÚÁ·ÏÂ›Ô ÁÈ· ÙËÓ ·Ó·Î¿Ï˘„Ë ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈ-
ÎÙÒÓ, ÔÈ ÔÔ›ÔÈ ı· ÌÔÚÔ‡Ó ÌÂ ·ÎÚ›‚ÂÈ· Ó· ‰È·ÁÓÒÛÔ˘Ó ‹ Ó· ÛÙ·-
‰ÈÔÔÈ‹ÛÔ˘Ó Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ·Ûı¤ÓÂÈÂ˜. M¤¯ÚÈ Û‹ÌÂÚ· ÛÙËÓ I·-
ÙÚÈÎ‹ ·ÏÏ¿ Î·È ÛÙËÓ O‰ÔÓÙÈ·ÙÚÈÎ‹ Ï›ÁÂ˜ ·fi ÙÈ˜ ÂÚÁ·ÛÙËÚÈ·-
Î¤˜ ‰ÔÎÈÌ·Û›Â˜ Ô˘ ‚·Û›˙ÔÓÙ·È ÌfiÓÔ ÛÂ Ì›· ÚˆÙÂ˝ÓË ¤¯Ô˘Ó ·Ô-
‰ÂÈ¯ıÂ› ·ÍÈfiÈÛÙÂ˜ (Loos Î·È Tjoa, 2005). K·Ù¿ Û˘Ó¤ÂÈ·, Ë
ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÌÂ ÙËÓ ‰˘Ó·ÙfiÙËÙ· Ô˘ ÚÔÛÊ¤ÚÂÈ, ÁÈ· ÙËÓ
Ù·˘Ùfi¯ÚÔÓË ·Ó¿Ï˘ÛË ÔÏÏ·ÏÒÓ ÚˆÙÂ˚ÓÒÓ, ı· Û˘ÓÂÈÛÊ¤ÚÂÈ
ÛÙËÓ ÂÍ¤ÏÈÍË ·ÍÈfiÈÛÙˆÓ Ù¤ÙÔÈˆÓ ‰ÔÎÈÌ·ÛÈÒÓ. X·Ú·ÎÙËÚÈÛÙÈ-
Îfi ·Ú¿‰ÂÈÁÌ· Ù¤ÙÔÈˆÓ ÚÔÛ·ıÂÈÒÓ Â›Ó·È Ô Î·ÚÎ›ÓÔ˜, fiÔ˘ Á›-
ÓÔÓÙ·È ÂÎÙÂÙ·Ì¤ÓÂ˜ ÚÔÛ¿ıÂÈÂ˜ ÁÈ· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ‚ÈÔÏÔÁÈ-
ÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ ı· ‚ÔËı‹ÛÔ˘Ó ÛÙËÓ ¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ·ÏÏ¿
Î·È ÙËÓ ÂÍ¤ÏÈÍË ·ÔÙÂÏÂÛÌ·ÙÈÎÒÓ ıÂÚ·Â˘ÙÈÎÒÓ ‰È·‰ÈÎ·ÛÈÒÓ.

ª¤ıÔ‰ÔÈ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜

H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ¤ÁÈÓÂ ÂÊÈÎÙ‹ ÌÂ ÙËÓ ÛËÌÂÚÈÓ‹ ÙË˜
ÌÔÚÊ‹ ̄ ¿ÚË ÛÙÈ˜ ÙÂ¯ÓÔÏÔÁÈÎ¤˜ ÂÍÂÏ›ÍÂÈ˜ (Pandey Î·È Mann 2000,
Aebersold Î·È Mann 2003).

number of such studies exist in literature and they all
suggest that this approach can assist in biomarker
research.
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Introduction

The term ÷proteome” is a combination of the terms
proteins and genome, and refers to the total of proteins
produced by a specific organism - like the term
genome which refers to the total of an organism’s
genes.

The term ÷proteomic analysis” was introduced in
literature by the Australian geneticist Marc Wilkins
in 1996, respectively to the term ÷genomic analysis”,
and refers to the identification and quantification of
all the proteins and their modifications produced
by a unicellular or a multicellular organism at a
specific time point of their cellular life (Wilkins et
al. 1996 a, b). An important difference between the
proteomic and genomic analysis of an organism is
that the latter is considered rather static, while the
proteome is constantly dynamic, depending on the
stimuli of the specific time point of analysis.

Proteomic analysis can be very important in
biological sciences, regarding diagnosis, prognosis
and also treatment of diseases, especially by guiding
the discovery of new drugs. Many new drugs are
proteins themselves or target-specific, disease-
associated proteins. Besides, as analyzed later in the
text, proteomic analysis is a valuable tool for the
discovery of biological markers which will be able
to identify and categorize various diseases in a specific
and sensitive way. So far in Medicine and Dentistry, a
confined number of laboratory tests based on a single
protein have been proven a reliable tool (Loos and Toja,
2005). Thus, proteomic analysis will greatly assist in
developing such tests by offering the possibility for the
simultaneous analysis of multiple proteins. An example
of this approach is cancer research, where a considerable
number of efforts target the identification of biomarkers
for early diagnosis and the development of effective
therapeutic procedures.

Techniques for Proteomic Analysis

Proteomic analysis, in its current form, has been
accomplished due to technological developments
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EÓ‰ÂÈÎÙÈÎ¿, Ë Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì·˙ÒÓ, ÔÈ ÌÈÎÚÔÛ˘ÛÙÔÈ¯›Â˜
ÚˆÙÂ˚ÓÒÓ Î·È Ë ‚ÈÔÏËÚÔÊÔÚÈÎ‹ Â›Ó·È ÙÂ¯ÓÔÏÔÁ›Â˜ Ô˘ Û˘-
Ó¤‚·Ï·Ó ÛÙËÓ ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË, Î¿ÓÔÓÙ¿˜ ÙËÓ ¤Ó· ‰È·-
‰Ú·ÛÙÈÎfi Â‰›Ô Û˘ÓÂÚÁ·Û›·˜ ÔÏÏÒÓ ÂÈÛÙËÌÔÓÈÎÒÓ ÎÏ¿‰ˆÓ.

H Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì·˙ÒÓ Â›Ó·È ¤Ó· Û‡ÓÔÏÔ ÙÂ¯ÓÈÎÒÓ ·ÎÚÈ-
‚Â›·˜, Ô˘ ÚÔÛÊ¤ÚÂÈ ÙËÓ ‰˘Ó·ÙfiÙËÙ· ·Ó·ÁÓÒÚÈÛË˜ Î·È Ô-
ÛÔÙÈÎ‹˜ ÂÎÙ›ÌËÛË˜ ÚˆÙÂ˚ÓÒÓ ÛÂ ÔÏ‡ÏÔÎ· ‚ÈÔÏÔÁÈÎ¿ ̆ ÁÚ¿
‹ ÈÛÙÔ‡˜. B·Û›˙ÂÙ·È ÛÙÔÓ ÈÔÓÙÈÛÌfi ·ÙfiÌˆÓ ‹ ÌÔÚ›ˆÓ Î·È ÙËÓ
Î·Ù·ÁÚ·Ê‹ ÙË˜ Û¯ÂÙÈÎ‹˜ ¤ÓÙ·ÛË˜ ÙÔ˘ ÈÔÓÙÈÎÔ‡ ÚÂ‡Ì·ÙÔ˜ Ô˘
·ÓÙÈÛÙÔÈ¯Â› ÛÙÔ ÏfiÁÔ Ì¿˙· ÚÔ˜ ÊÔÚÙ›Ô. B·ÛÈÎ¿ ÛÙÔÈ¯Â›· ÂÓfi˜
Ê·ÛÌ·ÙfiÌÂÙÚÔ˘ Â›Ó·È Ë ËÁ‹ ÙˆÓ ÈfiÓÙˆÓ, Ô ·Ó·Ï˘Ù‹˜ Ì·˙ÒÓ
Î·È Ô ·ÓÈ¯ÓÂ˘Ù‹˜ Ô˘ Î·Ù·ÁÚ¿ÊÂÈ ÙÔÓ ·ÚÈıÌfi ÙˆÓ ÈfiÓÙˆÓ ÛÙÔ
ÏfiÁÔ Ì¿˙· ÚÔ˜ ÊÔÚÙ›Ô. O ·Ó·Ï˘Ù‹˜ Ì·˙ÒÓ Â›Ó·È ÙÔ ÎÂÓÙÚÈÎfi
ÛÙÔÈ¯Â›Ô ÙË˜ ÙÂ¯ÓÈÎ‹˜ Î·È ··Ú·›ÙËÙÂ˜ È‰ÈfiÙËÙ¤˜ ÙÔ˘ ıÂˆ-
ÚÔ‡ÓÙ·È Ë ˘„ËÏ‹ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ·, Ë Â˘·ÈÛıËÛ›· Î·È Ë
‰˘Ó·ÙfiÙËÙ· Ó· ·Ú¿ÁÂÈ ÌÂÁ¿ÏÔ ·ÚÈıÌfi Ê·ÛÌ¿ÙˆÓ ·fi ıÚ·‡-
ÛÌ·Ù· ÂÙÈ‰›ˆÓ. H Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì·˙ÒÓ ¤¯ÂÈ ¯ÚËÛÈÌÔÔÈ-
ËıÂ› ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ËÏÂÎÙÚÔÊfiÚËÛË Î·È ÈÔ ÚfiÛÊ·Ù·, ÌÂ
˘ÁÚ‹ ¯ÚˆÌ·ÙÔÁÚ·Ê›· ˘„ËÏ‹˜ ·fi‰ÔÛË˜. H ·Ó·ÁÓÒÚÈÛË ÙˆÓ
Ê·ÛÌ¿ÙˆÓ Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÙˆÓ ÂÙÈ‰›ˆÓ Î·È ÚˆÙÂ˚ÓÒÓ ÂÈ-
Ù˘Á¯¿ÓÂÙ·È ·fi ÂÈ‰ÈÎ¿, ÔÏ‡ÏÔÎ· ÏÔÁÈÛÌÈÎ¿. AÎÔÏÔ˘ıÔ‡-
ÓÙ·È Û˘Ó‹ıˆ˜ ‰‡Ô ÚÔÛÂÁÁ›ÛÂÈ˜: Ë ÚÔÛ¤ÁÁÈÛË ÷bottom up”,
Ô˘ ÛËÌ·›ÓÂÈ  ·Ó·Û‡ÓıÂÛË Î·È ·Ó·ÁÓÒÚÈÛË ÙˆÓ ÚˆÙÂ˚ÓÒÓ
·fi ıÚ·‡ÛÌ·Ù· ÂÙÈ‰›ˆÓ Î·È Ë ÙÂ¯ÓÈÎ‹ ÷top down”, Ô˘ ÛË-
Ì·›ÓÂÈ ·ÔÌfiÓˆÛË ÙˆÓ ÚˆÙÂ˚ÓÒÓ ·fi ÙÔ ÌÂ›ÁÌ· ÙÔ˘˜ ÛÂ ¤Ó·
‚ÈÔÏÔÁÈÎfi ̆ ÁÚfi Î·È ÛÙË Û˘Ó¤¯ÂÈ· ·Ó¿Ï˘ÛË ÙˆÓ ÂÙÈ‰›ˆÓ ·fi
Ù· ÔÔ›· ·ÔÙÂÏÔ‡ÓÙ·È. MÂ ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ ÷top down”, ıÂˆÚÂ›Ù·È
fiÙÈ Â›Ó·È Èı·Ó‹ Ë ·ÒÏÂÈ· ‰Â‰ÔÌ¤ÓˆÓ Î·È ıÂˆÚÔ‡ÓÙ·È Ï¤ÔÓ
ÏÈÁfiÙÂÚÔ Â˘·›ÛıËÙÂ˜. ™ÙË Û˘Ó¤¯ÂÈ·, Ë ·Ó·ÁÓÒÚÈÛË ÙˆÓ Úˆ-
ÙÂ˚ÓÒÓ Á›ÓÂÙ·È ÌÂ ÙËÓ ‚Ô‹ıÂÈ·  ‰ÈÂıÓÒÓ ‚¿ÛÂˆÓ ‰Â‰ÔÌ¤ÓˆÓ, fiˆ˜
ÁÈ· ·Ú¿‰ÂÈÁÌ· Ë ‚¿ÛË UniprotKB/SwissProt (http://
www.uniprot.org), fiÔ˘ Ô ÔÔÈÔÛ‰‹ÔÙÂ ÂÚÂ˘ÓËÙ‹˜ ÌÔÚÂ› Ó·
·ÓÙÈÛÙÔÈ¯›ÛÂÈ Ù· Â˘Ú‹Ì·Ù¿ ÙÔ˘ ÌÂ Î·Ù·ÁÂÁÚ·ÌÌ¤ÓÂ˜ ÚˆÙÂ˝ÓÂ˜
·fi ¿ÏÏÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ Î·È Î·Ù¿ Û˘Ó¤ÂÈ· Ó· ‰ÒÛÂÈ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ fiÓÔÌ· ÛÙÈ˜ ÚˆÙÂ˝ÓÂ˜ Ô˘ ·Ó›¯ÓÂ˘ÛÂ. T· ‚·ÛÈÎ¿ ‚‹-
Ì·Ù· ÌÈ¿˜ ÙÂ¯ÓÈÎ‹˜ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜ ̆ „ËÏ‹˜ ·fi‰ÔÛË˜
(«shotgun») ÌÂ ÂÊ·ÚÌÔÁ‹ ̆ ÁÚ‹˜ ̄ ÚˆÌ·ÙÔÁÚ·Ê›·˜ Î·È Ê·ÛÌ·-
ÙÔÁÚ·Ê›·˜ Ì·˙ÒÓ Î·È ·Ó¿Ï˘ÛË ÷bottom-up” ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È
Û¯ËÌ·ÙÈÎ¿ ÛÙ· ™¯‹Ì·Ù· 1 Î·È 2. MÈÎÚÔÛ˘ÛÙÔÈ¯›Â˜ ÚˆÙÂ˚ÓÒÓ,
Î·Ù’ ·ÓÙÈÛÙÔÈ¯›· ÌÂ ÂÎÂ›ÓÂ˜ ÙˆÓ ÁÔÓÈ‰›ˆÓ, Â›Ó·È ÌÈÎÚ¤˜ Û˘-
ÛÎÂ˘¤˜ Ô˘ ¤¯Ô˘Ó ÂÈÛÙÚˆÌ¤ÓË ÙËÓ ÂÈÊ¿ÓÂÈ¿ ÙÔ˘˜ ÌÂ Ô˘Û›Â˜
Ô˘ ·ÓÙÈ‰ÚÔ‡Ó ·ÔÎÏÂÈÛÙÈÎ¿ ÌÂ Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÚˆÙÂ˝ÓÂ˜ ÂÈ-
ÙÚ¤ÔÓÙ·˜ ÙËÓ ·Ó·ÁÓÒÚÈÛ‹ ÙÔ˘˜. £ÂˆÚÔ‡ÓÙ·È ¯Ú‹ÛÈÌÂ˜ ÁÈ·
ÙÔÓ Ù·˘Ùfi¯ÚÔÓÔ ÚÔÛ‰ÈÔÚÈÛÌfi ÔÏÏ·ÏÒÓ ÚˆÙÂ˚ÓÒÓ, ÁÂÁÔÓfi˜
ÔÏ‡ÙÈÌÔ ÁÈ· ÎÏÈÓÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜. MÂÈÔÓ¤ÎÙËÌ· ÙË˜ ÙÂ¯ÓÈÎ‹˜
Â›Ó·È fiÙÈ Ë ·Ó·ÁÓÒÚÈÛË ·ÊÔÚ¿ Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÚˆÙÂ˝ÓÂ˜ Ô˘
¤¯Ô˘Ó ÚÔÂÈÏÂÁÂ› ˆ˜ Ì¤ÏË ÙˆÓ ÌÈÎÚÔÛ˘ÛÙÔÈ¯ÈÒÓ, ·ÔÎÏÂ›Ô-
ÓÙ·˜ ÙËÓ ·Ó·ÁÓÒÚÈÛË Ó¤ˆÓ, ‰˘ÓËÙÈÎ¿ ÛËÌ·ÓÙÈÎÒÓ ÚˆÙÂ˚ÓÒÓ,
ÛÂ ¤Ó· ÎÏÈÓÈÎfi ‰Â›ÁÌ· (™¯‹Ì· 3).

OÈ ·Ú·¿Óˆ ÙÂ¯ÓÈÎ¤˜ Ô˘ Î·Ù·Ï‹ÁÔ˘Ó ÛÙËÓ ÂÍ·ÁˆÁ‹ ÌÂ-
Á¿ÏÔ˘ fiÁÎÔ˘ ‰Â‰ÔÌ¤ÓˆÓ, ‰ÂÓ ı· ÌÔÚÔ‡Û·Ó Ó· Â›Ó·È ¯Ú‹ÛÈÌÂ˜
ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË ·Ó ‰ÂÓ ˘ÔÛÙËÚ›˙ÔÓÙ·Ó ·fi ·ÓÙ›ÛÙÔÈ¯Â˜
ÂÍÂÏ›ÍÂÈ˜ ÛÙËÓ ‚ÈÔÏËÚÔÊÔÚÈÎ‹, Ë ÔÔ›· ıÂˆÚÒÓÙ·˜ Ù· ‚ÈÔÏÔ-

(Pandey and Mann 2000, Aebersold and Mann 2003).
Indicatively, mass spectrometry, protein microar-

rays and bioinformatics are techniques which have
greatly contributed to proteomic analysis, which is
considered an interactive sector for different scie-
ntific fields.

Mass Spectrometry (MS) is a family of precision
techniques offering the possibility to identify and
quantify proteins in complex biological fluids or
tissues. Mass spectrometry is based on the ionization
of atoms or molecules and the measuring of their mass-
to-charge ratios. The fundamental components of a
mass spectrometer are the ion source, the mass analyzer
and the detector which calculates the abundance of
each ion present. The mass analyzer is the core
component of the technique and must possess a high
discriminating ability, sensitivity and the capacity to
produce an expanded number of spectra from peptide
fragments. Mass spectrometry has been applied in
combination with gel electrophoresis and, more
recently, High Performance Liquid Chromatography
(HPLC). The recognition of spectra and then peptides
and proteins is accomplished by means of a specialized
complex software. Two approaches for proteomic
analysis are usually applied: the approach termed
÷bottom-up” referring to the recognition of proteins
from peptide fragments and the approach termed ÷top-
down” referring to the isolation of proteins from a
complex mixture and the analysis of peptide fragments.
÷Top-down” techniques are currently considered less
sensitive. The recognition of proteins is accomplished
with the assistance of international free-access
databases such as, for example, UniprotKB/Swissprot
(http://www.uniprot.org), where any researcher can
relate their findings with protein sequences already
deposited by other researchers in the database and
therefore identify them. The basic steps of a wide-
scale (÷shotgun”), bottom-up proteomic analysis, using
HPLC, an Orbi-trap mass analyzer and software for
peptide and protein identification, are presented in
Figures 1 and 2.

Protein microarrays, like gene microarrays, are
small devices whose surfaces are covered with
substances which react only with specific proteins
allowing for their recognition. Protein microarrays
are considered valuable for the simultaneous
recognition of multiple proteins and therefore can be
very useful in clinical praxis. A disadvantage of the
technique is that protein recognition covers only
proteins pre-selected as components of the microarray,
thus excluding the possibility of identifying new
potentially important proteins in a clinical sample
(Figure 3).
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ÁÈÎ¿ ‰Â‰ÔÌ¤Ó· (DNA, RNA, ÚˆÙÂ˝ÓÂ˜) ̂ ˜ „ËÊÈ·Î‹ ÏËÚÔÊÔ-
Ú›·, ÂÊ·ÚÌfi˙ÂÈ Û‡ÓıÂÙÔ˘˜ ·ÏÁÔÚ›ıÌÔ˘˜ ÁÈ· ÙËÓ ÂÂÍÂÚÁ·Û›·
ÙÔ˘˜ Î·È ÙËÓ ÂÍ·ÁˆÁ‹ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ ÌÂ ·Ô‰ÔÙÈÎfi ÙÚfiÔ. 

μÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜ ÛÙËÓ √‰ÔÓÙÈ·ÙÚÈÎ‹ (π·ÙÚÈÎ‹)

ø˜ ‚ÈÔÏÔÁÈÎfi˜ ‰Â›ÎÙË˜ ÔÚ›˙ÂÙ·È ¤Ó· ̄ ·Ú·ÎÙËÚÈÛÙÈÎfi Ô˘ Â›-
Ó·È ·ÓÙÈÎÂÈÌÂÓÈÎ¿ ÌÂÙÚ‹ÛÈÌÔ Î·È ÂÎÙÈÌ¿ Ê˘ÛÈÔÏÔÁÈÎ¤˜ Î·È ·-
ıÔÏÔÁÈÎ¤˜ ‰È·‰ÈÎ·Û›Â˜ ‹ ÙËÓ Ê·ÚÌ·ÎÔÏÔÁÈÎ‹ ·ÓÙ·fiÎÚÈÛË ÛÂ
ıÂÚ·Â˘ÙÈÎ¤˜ ·ÚÂÌ‚¿ÛÂÈ˜ (Biomarkers Definition Group, 2011).
EÍ’ ÔÚÈÛÌÔ‡  ÔÈ ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜ Â›Ó·È ÔÏ‡ÙÈÌÔÈ ÁÈ· ÙËÓ
¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË, ÚfiÁÓˆÛË ·ÏÏ¿ Î·È ÁÈ· ÙÔÓ ¤ÏÂÁ¯Ô ÙË˜ ÂÈ-
Ù˘¯›·˜ ÌÈ·˜ ıÂÚ·Â˘ÙÈÎ‹˜ ·ÁˆÁ‹˜.

The above-mentioned techniques which generate
a substantial number of data could not have been
useful for clinical applications without the parallel
developments in Bioinformatics, a scientific field
which, by considering biological data (DNA, RNA,
proteins) as digital information and applying complex
algorithms, can effectively extrapolate conclusions.

Biomarkers in Dentistry

A biomarker or biological marker is in general a
substance used as an indicator of a biological state.
It is an attribute that is objectively measured and

EÈÎfiÓ· 1: MÈÎÚÔÛ˘ÛÙÔÈ¯›Â˜ ÚˆÙÂ˚ÓÒÓ ÁÈ· ÙËÓ ·Ó›¯ÓÂ˘ÛË Î·Ú-
Î›ÓÔ˘ ˆÔıËÎÒÓ.
A. MÈÎÚÔÛ˘ÛÙÔÈ¯›· Ô˘ ÂÚÈ¤¯ÂÈ 5.005 ÚˆÙÂ˝ÓÂ˜ GST
B. MÂÁ¤ı˘ÓÛË ÂÚÈÔ¯‹˜ ÙË˜ Ô˘ ¤¯ÂÈ Âˆ·ÛÙÂ› ÌÂ ·ÓÙÈÛÒÌ·Ù·

·ÓÙÈ-GST
°. ¶ÂÚÈÔ¯‹ Ô˘ ¤¯ÂÈ Âˆ·ÛÙÂ› ÌÂ ÔÚfi ·ÛıÂÓÒÓ ÌÂ Î·ÚÎ›ÓÔ ̂ ÔıËÎÒÓ
¢. ¶ÂÚÈÔ¯‹ Ô˘ ¤¯ÂÈ Âˆ·ÛÙÂ› ÌÂ ÔÚfi ˘ÁÈÒÓ Á˘Ó·ÈÎÒÓ
¶·Ú·ÙËÚÂ›Ù·È ‰È·ÊÔÚÂÙÈÎfi¯·Ú·ÎÙËÚÈÛÙÈÎfi «ÚÔÊ›Ï» ÚˆÙÂ˚ÓÒÓ
EÈÙÚÂfiÌÂÓË ·Ó·‰ËÌÔÛ›Â˘ÛË ·fi Hudson Î·È Û˘Ó. (2007)

Figure 1: Protein microarrays to detect ovarian cancer.
A. Microarray containing 5.005 GST proteins.
B. Magnification of an area probed with specific anti-GST antibodies
C. Area probed with serum from ovarian cancer patients
D. Area probed with serum from healthy women
A different profile can be observed.
Allowed reproduction from Hudson et al. (2007)

™¯‹Ì· 2: EÍÂÏÈÁÌ¤ÓÂ˜ ÙÂ¯ÓÔÏÔÁ›Â˜ ÁÈ· ÚˆÙÂÔ-
ÌÈÎ‹ ·Ó¿Ï˘ÛË. Y„ËÏ‹˜ ·fi‰ÔÛË˜ ˘ÁÚ‹ ¯ÚˆÌ·-
ÙÔÁÚ·Ê›· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì·-
˙ÒÓ. ™ÙÔ ¤ÓıÂÙÔ, ÊˆÙÔÁÚ·Ê›· ÙÔ˘ ·Ó·Ï˘Ù‹ Ì·-
˙ÒÓ Orbitrap®. ¶ËÁ‹: Computer-Aided Systems
Laboratory, Department of Chemical and Biological
Engineering, Princeton University.

Figure 2: Advances in high-throughput experi-
mentation. High-performance liquid chromatography (HPLC) coupled with tandem mass spectrometry (MS/MS). A photograph
of an Orbitrap® mass analyzer is also included. Source: Computer-Aided Systems Laboratory, Department of Chemical
and Biological Engineering, Princeton University
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™˘ÁÎÂÎÚÈÌ¤Ó·, ÔÈ ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜ ÌÔÚÔ‡Ó Ó· Î·ÙËÁÔ-
ÚÈÔÔÈËıÔ‡Ó ÛÂ ¤ÍÈ ‰È·ÊÔÚÂÙÈÎÔ‡˜ Ù‡Ô˘˜ Î·È Ó· ¯ÚËÛÈÌÔ-
ÔÈËıÔ‡Ó ÁÈ· ÙÈ˜ ÂÍ‹˜ ÏÂÈÙÔ˘ÚÁ›Â˜: 

1. ŒÁÎ·ÈÚË ·Ó·ÁÓÒÚÈÛË ÌÈ·˜ (Û˘ÁÎÂÎÚÈÌ¤ÓË˜) ÓfiÛÔ˘.

2. ¢È¿ÁÓˆÛË ·ÚÔ˘Û›·˜ ‹ ·Ô˘Û›·˜ ÌÈ·˜ ÓfiÛÔ˘.

3. ¶ÚfiÁÓˆÛË ÙË˜ ÔÚÂ›·˜ ÙË˜ ÓfiÛÔ˘ Î·È Èı·Ó‹ ÔÌ·‰ÔÔ›-
ËÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ÛÎÔfi Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ıÂÚ·Â˘ÙÈ-
Î¤˜ ·ÁˆÁ¤˜.

4. ¶Úfi‚ÏÂ„Ë ÙÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜

5. AÓ·ÁÓÒÚÈÛË ÙˆÓ ·ÛıÂÓÒÓ Ô˘ ı· ·ÓÙ·ÔÎÚÈıÔ‡Ó Î·Ï¿
ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓË ıÂÚ·Â›·

6. EÓ·ÏÏ·ÎÙÈÎÔ› ‰Â›ÎÙÂ˜ ÛÙË ı¤ÛË ÙË˜ ÎÏÈÓÈÎ‹˜ ÂÍ¤Ù·ÛË˜
ÁÈ· ÙËÓ Ï‹ÍË ÌÈ·˜ ıÂÚ·Â˘ÙÈÎ‹˜ ·ÁˆÁ‹˜ 
(Biomarkers Definition Group, 2011)

X·Ú·ÎÙËÚÈÛÙÈÎfi ·Ú¿‰ÂÈÁÌ· ·ÔÙÂÏÂÛÌ·ÙÈÎÔ‡ ‚ÈÔÏÔÁÈÎÔ‡
‰Â›ÎÙË Â›Ó·È ÙÔ PSA (Prostate Specific Antigen) ÌÈ·˜ ÚˆÙÂ˝ÓË˜
Ô˘ ·Ó·ÁÓˆÚ›˙ÂÈ ¤ÁÎ·ÈÚ· ÙÔÓ ÚÔÛÙ·ÙÈÎfi Î·ÚÎ›ÓÔ ÌÂ Â˘·È-
ÛıËÛ›· Î·È ÂÈ‰ÈÎfiÙËÙ· Î·È ¤¯ÂÈ ‰ÈÂıÓÒ˜ Â˘Ú‡Ù·ÙË ‰È·ÁÓˆÛÙÈ-
Î‹ ̄ Ú‹ÛË. ÕÏÏÔ ·ÍÈfiÏÔÁÔ ·Ú¿‰ÂÈÁÌ· Â›Ó·È Ô ÁÔÓÈ‰È·Îfi˜ ¤ÏÂÁ-
¯Ô˜ ÁÈ· ÔÏ˘ÌÔÚÊÈÛÌÔ‡˜ ÙˆÓ ÁÔÓÈ‰›ˆÓ Ô˘ Îˆ‰ÈÎÔÔÈÔ‡Ó ‰‡Ô
Ë·ÙÈÎ¿ ¤Ó˙˘Ì· ÛÙÔ Î˘Ùfi¯ÚˆÌ· P-450, Ù· ÔÔ›· ÌÂÙ·‚ÔÏ›˙Ô˘Ó
Ê¿ÚÌ·Î· fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ· ÙËÓ ‚·ÚÊ·Ú›ÓË. O ÁÔÓÈ‰È·-
Îfi˜ ¤ÏÂÁ¯Ô˜ ·˘Ùfi˜ Ô˘ Â›Ó·È ÂÁÎÂÎÚÈÌ¤ÓÔ˜ Û·Ó ‰È·ÁÓˆÛÙÈÎfi
test (AmpliChip®, Roche) ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ ÙÔÓ ÎÏÈÓÈÎfi ‰Â›-
¯ÓÔÓÙ¿˜ ÙÔ˘ ÌÂ ÔÈfi Ú˘ıÌfi Î¿ıÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˜ ·ÛıÂÓ‹˜ ÌÂ-
Ù·‚ÔÏ›˙ÂÈ ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ Ê¿ÚÌ·ÎÔ Î·È Ó· Ú˘ıÌ›ÛÂÈ Î·Ù¿ Û˘-
Ó¤ÂÈ· ÙËÓ ÛˆÛÙ‹ ‰ÔÛÔÏÔÁ›· ÁÈ· ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ‰Ú¿ÛË, ̄ ˆÚ›˜
·ÚÂÓ¤ÚÁÂÈÂ˜. ÕÏÏ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·Ú·‰Â›ÁÌ·Ù·, ·ÊÔÚÔ‡Ó
ÁÔÓÈ‰È·ÎÔ‡˜ ÂÏ¤Á¯Ô˘˜ ÁÈ· ÙÔÓ Î·ÚÎ›ÓÔ ÙÔ˘ Ì·ÛÙÔ‡. EÎÙfi˜ ·fi
ÙÔÓ ¤ÏÂÁ¯Ô ÁÈ· ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÙˆÓ ÁÔÓÈ‰›ˆÓ BRCA 1 Î·È BRCA 2
Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È fiÏÔ Î·È Û˘¯ÓfiÙÂÚ· ÏfiÁˆ ÙË˜ ÚÔÁÓˆ-
ÛÙÈÎ‹˜ ÙÔ˘ ·Í›·˜ ÁÈ· Î›Ó‰˘ÓÔ ·Ó¿Ù˘ÍË˜ Î·ÚÎ›ÓÔ˘ ÙÔ˘ Ì·-
ÛÙÔ‡, ¤¯Ô˘Ó Ï¤ÔÓ ÂÁÎÚÈıÂ› ÁÔÓÈ‰È·Î¤˜ ÂÚÁ·ÛÙËÚÈ·Î¤˜ ‰ÔÎÈ-
Ì·Û›Â˜ (OncotypeDx®, MammaPrint®) Ô˘ ‚ÔËıÔ‡Ó ÛÙÔÓ Î·-

evaluated as an indicator of normal biological proces-
ses, pathogenic processes or pharmacologic responses
to a therapeutic intervention (Biomarkers Definition
Group, 2011).

By definition, biomarkers are valuable for the early
diagnosis, prognosis and evaluation of the outcomes
of a specific treatment modality.

Specifically, biomarkers can be categorized in six
different types and applied to the following processes:

1. Early diagnosis of a disease.
2. Diagnosis of the presence or absence of a

disease.
3. Prognosis of disease progression and possible

stratification of patients in order to apply a
specialized treatment.

4. Prediction of a treatment outcome.
5. Identification of patients who will respond to

treatment.
6. ÷Surrogate” markers instead of clinical evalua-

tion for the cessation of treatment 
(Biomarkers Definition Group, 2011)

A characteristic example of an effective biomarker
is PSA (Prostate Specific Antigen), a protein which
effectively identifies prostate cancer in a specific and
sensitive way and is widely applied in clinical praxis.
Another example is the genomic test for polymorphisms
in the genes, encoding two liver enzymes in cytochrome
P-450 which metabolize drugs like warfarin. This genetic
test is approved under the name Amplichip ® (Roche)
and can guide clinicians by showing the rate of drug
metabolism for each specific patient. Therefore, the
clinician can regulate the correct drug dose in order to
achieve effectiveness without side effects. Besides
genetic testing for the presence of mutations of two

3
™¯‹Ì· 3: ¶ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË Ù‡Ô˘ ÷Bottom
Up” ÌÂ Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì¿˙·˜. AÓ·ÁÓÒÚÈÛË Î·È
ÔÛÔÙÈÎ‹ ÂÎÙ›ÌËÛË ÚˆÙÂ˚ÓÒÓ Î·È ÂÙÈ‰›ˆÓ.
¶ËÁ‹: Computer-Aided  Systems Laboratory, De-
partment of Chemical and Biological Engineering,
Princeton University.

Figure 3: ÷Bottom Up” Mass Spectrometry (MS)
Proteomics: Peptide and Protein Identification
and Quantification via Mass Spectrometry. Source:
Computer-Aided Systems Laboratory, Department
of Chemical and Biological Engineering,
Princeton University.
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ıÔÚÈÛÌfi ÙË˜ ÚfiÁÓˆÛË˜ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Ù‡ˆÓ Î·ÚÎ›ÓÔ˘ ÙÔ˘
Ì·ÛÙÔ‡, ÙÔ˘ ÔÊ¤ÏÔ˘˜ ·fi ÙËÓ ̄ ËÌÂÈÔıÂÚ·Â›· Î·È ÙÔ˘ ÎÈÓ‰‡-
ÓÔ˘ ˘ÔÙÚÔ‹˜ (Amur Î·È Û˘Ó. 2008).

™ÙËÓ O‰ÔÓÙÈ·ÙÚÈÎ‹, ÔÈ ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜ ¤¯Ô˘Ó ·Ó·˙ËÙË-
ıÂ› ÛÂ ÙÚ›· Î˘Ú›ˆ˜ Â‰›·: ÙËÓ ÙÂÚË‰fiÓ·, ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ Ófi-
ÛÔ Î·È ÙÔÓ Î·ÚÎ›ÓÔ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜. ™ÙËÓ Û˘Ó¤-
¯ÂÈ· ÙÔ˘ ÎÂÈÌ¤ÓÔ˘ ı· ÂÛÙÈ·ÛıÔ‡ÌÂ ÛÙËÓ ·Ó·˙‹ÙËÛË ‚ÈÔÏÔÁÈ-
ÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ ·ÊÔÚÔ‡Ó ÛÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ Ì¤Ûˆ Úˆ-
ÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜ ÛÙÔ Û¿ÏÈÔ Î·È ÙÔ ˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜
Û¯ÈÛÌ‹˜.

¶ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÛÙÔ Û¿ÏÈÔ

TÔ Û¿ÏÈÔ ÚÔÛÊ¤ÚÂÙ·È È‰È·›ÙÂÚ· ̂ ˜ ‚ÈÔÏÔÁÈÎfi ̆ ÁÚfi ÁÈ· ‰È·-
ÁÓˆÛÙÈÎ‹ ̄ Ú‹ÛË (Giannobile Î·È Û˘Ó. 2009) ÏfiÁˆ ÙË˜ Â˘ÎÔÏ›·˜
Û˘ÏÏÔÁ‹˜ ÙÔ˘. EÍ¿ÏÏÔ˘, Â›Ó·È ÁÓˆÛÙfi fiÙÈ ·Ó Î·È ·Ú¿ÁÂÙ·È
·fi ÙËÓ ·ÚˆÙ›‰·, ÙÔ˘˜ ˘ÔÁÓ¿ıÈÔ˘˜ Î·È ÙÔ˘˜ ˘ÔÁÏÒÛÛÈ-
Ô˘˜ ·‰¤ÓÂ˜, ÂÚÈÏ·Ì‚¿ÓÂÈ Û˘ÛÙ·ÙÈÎ¿ ÙÔ˘ ÔÚÔ‡ Î·È ÛÂ ÌÈÎÚfi-
ÙÂÚÔ ‚·ıÌfi, ÙÔ˘ ˘ÁÚÔ‡ ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜. K·Ù¿ Û˘-
Ó¤ÂÈ· ÙÔ Û¿ÏÈÔ ÌÔÚÂ›, ‰˘ÓËÙÈÎ¿, Ó· ÂÚÈ¤¯ÂÈ Û˘ÛÙ·ÙÈÎ¿ Ô˘
‚ÔËıÔ‡Ó ÛÙË ‰È¿ÁÓˆÛË Î·È ¿ÏÏˆÓ Û˘ÛÙËÌ·ÙÈÎÒÓ ÓÔÛˆÓ. ¶Ú¿Á-
Ì·ÙÈ, ÌÂÙ¿ ÙÔ 2000 ˘¿Ú¯Ô˘Ó ÔÏÏ·Ï¤˜ ·Ó·ÊÔÚ¤˜ ÛÙËÓ ‰ÈÂ-
ıÓ‹ ‚È‚ÏÈÔÁÚ·Ê›· Ô˘ ‰ÂÓ ·ÊÔÚÔ‡Ó ÌfiÓÔ ÛÙËÓ O‰ÔÓÙÈ·ÙÚÈÎ‹
(¶›Ó·Î·˜ 1). ◊‰Ë Ë ̄ Ú‹ÛË ÙÔ˘ Û¿ÏÈÔ˘ ÁÈ· ÂÏ¤Á¯Ô˘˜ Ô˘ ·ÊÔ-
ÚÔ‡Ó ÙÔÓ Èfi HIV, Ù· Â›Â‰· ‰È·ÊfiÚˆÓ Ê·ÚÌ¿ÎˆÓ ‹ ÙË˜ ÎÔÙÈ-
Ó›ÓË˜ ÛÂ Î·ÓÈÛÙ¤˜, ıÂˆÚÂ›Ù·È Û·Ó ·ÍÈfiÈÛÙÔ Î·È Â‡¯ÚËÛÙÔ ÂÚ-
Á·ÏÂ›Ô Ô˘ ‰ÂÓ ··ÈÙÂ› ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÔ È·ÙÚÈÎfi ÚÔÛˆÈÎfi (Zhang
Î·È Û˘Ó. 2009 ·, ‚).

H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÙÔ˘ Û¿ÏÈÔ˘ ÌÂ ÙÈ˜ Û‡Á¯ÚÔÓÂ˜, È‰È-
·›ÙÂÚ· ·ÎÚÈ‚Â›˜ ÙÂ¯ÓÔÏÔÁ›Â˜ fiˆ˜ ÂÚÈÁÚ¿ÊËÎ·Ó ·Ú·¿Óˆ,
¤‰ˆÛÂ ÙÂÚ¿ÛÙÈ· ÒıËÛË ÛÙËÓ ·Ó·˙‹ÙËÛË ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ
Ô˘ ·ÊÔÚÔ‡Ó Î·È ÛÂ ·Ûı¤ÓÂÈÂ˜ ÂÎÙfi˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜
fiˆ˜ Ô Û·Î¯·ÚÒ‰Ë˜ ‰È·‚‹ÙË˜ Î·È ·˘ÙÔ¿ÓÔÛ· Û˘ÛÙËÌ·ÙÈÎ¿
ÓÔÛ‹Ì·Ù·. ◊‰Ë, ‚Ú›ÛÎÂÙ·È ÛÂ ÂÍ¤ÏÈÍË Ë ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ ·Ó-
ıÚÒÈÓÔ˘ ÚˆÙÂÒÌ·ÙÔ˜ ÙÔ˘ Û¿ÏÈÔ˘, ‰ËÏ·‰‹ ÌÈ·˜ ‚¿ÛË˜ ‰Â-
‰ÔÌ¤ÓˆÓ Ô˘ ı· ÂÚÈÏ·Ì‚¿ÓÂÈ fiÏÂ˜ ÙÈ˜ ÚˆÙÂ˝ÓÂ˜ ÙÔ˘ Û¿ÏÈÔ˘
ÛÙËÓ ˘ÁÂ›· ·ÏÏ¿ Î·È ÛÂ ‰È¿ÊÔÚÂ˜ ·Ûı¤ÓÂÈÂ˜ (http://
www.skb.ucla.edu). ™ÎÔfi˜ ·˘ÙÔ‡ ÙÔ˘ ÚÔÁÚ¿ÌÌ·ÙÔ˜ Ô˘ ̄ ÚË-
Ì·ÙÔ‰ÔÙÂ›Ù·È ·fi ÙÔ EıÓÈÎfi IÓÛÙÈÙÔ‡ÙÔ YÁÂ›·˜ ÙˆÓ H.¶.A. Â›-
Ó·È ·Ú¯ÈÎ¿ Ô ÂÓÙÔÈÛÌfi˜ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÁÈ· ÙËÓ ÙÂÚË‰fi-
Ó·, ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ Î·È ÙÔÓ ÛÙÔÌ·ÙÈÎfi Î·ÚÎ›ÓÔ, Î·È
ÛÙË Û˘Ó¤¯ÂÈ· Ë ÂÍ¤ÏÈÍË ‰È·ÁÓˆÛÙÈÎÔ‡ ÙÂÛÙ Ô˘ ı· ÌÔÚÂ› ÌÂ
¯·ÌËÏfi ÎfiÛÙÔ˜, Â˘·ÈÛıËÛ›· Î·È ÂÈ‰ÈÎfiÙËÙ· Ó· ·Ó·ÁÓˆÚ›ÛÂÈ
·˘Ù¤˜ ÙÈ˜ ·Ûı¤ÓÂÈÂ˜. ™ÙË ÌÂÁ·Ï‡ÙÂÚË ÌÂÏ¤ÙË Ô˘ ÂÚÈÁÚ¿ÊÂÈ
ÙÔ ÚˆÙ¤ˆÌ· ÙÔ˘ Û¿ÏÈÔ˘ ¤¯Ô˘Ó ·Ó·ÁÓˆÚÈÛıÂ› 2340 ‰È·ÊÔÚÂ-
ÙÈÎ¤˜ ÚˆÙÂ˝ÓÂ˜ ÂÓÒ ˘ÔÏÔÁ›˙ÂÙ·È fiÙÈ ÙÔ 20% ·fi ·˘Ù¤˜ Â›Ó·È
ÎÔÈÓ¤˜ ÌÂ ÂÎÂ›ÓÂ˜ Ô˘ ·Ó·ÁÓˆÚ›˙ÔÓÙ·È ÛÙÔÓ ÔÚfi (Badanakhavi
Î·È Û˘Ó. 2009).

O ·ÚÈıÌfi˜ ÙˆÓ ÌÂÏÂÙÒÓ ÌÂ ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË, Ô˘ ·ÊÔ-
Ú¿ ÙËÓ ·Ó·˙‹ÙËÛË ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÁÈ· ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹
ÓfiÛÔ ÛÙÔ Û¿ÏÈÔ, Â›Ó·È Ì¤¯ÚÈ ÛÙÈÁÌ‹˜. ™ÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ·fi
·˘Ù¤˜ ‰ÂÓ ¤¯Ô˘Ó ÂÊ·ÚÌÔÛıÂ› ÔÈ ÓÂÒÙÂÚÂ˜ ÚˆÙÂÔÌÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜
˘„ËÏ‹˜ ·fi‰ÔÛË˜ Ù‡Ô˘ ÷shotgun” Î·È ·Ó·Ê¤ÚÔ˘Ó ÂÚÈÔÚÈ-
ÛÌ¤ÓÂ˜ ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ̆ ÁÂ›·˜ Î·È ÙË˜ Â-

genes, BRCA 1 and BRCA 2, which is increasingly
used due to its prognostic value for breast cancer, two
other tests are currently available in the market
(OncotypeDx ®, MammaPrint ®), which can assist in
defining the prognosis of specific types of breast cancer,
benefits from chemotherapy and the risk of cancer
recurrence (Amur et al. 2008).

In Dentistry, the search for biomarkers has covered
three fields: caries, periodontal disease and oral
cancer. In the present text, we shall focus on the
investigation of biomarkers for periodontal disease
by means of the proteomic analysis of saliva and
gingival crevicular fluid.

Proteomic Analysis in Saliva

Saliva is particularly suitable as a biological fluid
for diagnostic applications due to its convenient
collection (Giannobile et al. 2009). Besides, it is well
known that, although saliva is mainly a product of
the parotid, the submandibular and sublingual glands,
it includes components of serum and, to a lesser
extent, of gingival crevicular fluid. Therefore, saliva
can potentially contain substances that assist in
diagnosing other systemic diseases. Since 2000, there
has been a substantial number of references available
in literature, which do not refer exclusively to
Dentistry (Table 1). The use of saliva in tests for HIV
infection, the levels of various medications or cotinine
in smokers is considered a reliable and easy-touse
test not requiring specialized medical personnel
(Zhang et al. 2009 a, b).

Proteomic analysis of saliva, together with the
currently available contemporary high precision
÷shotgun” techniques described above, has greatly
reinforced research related to biomarkers in saliva
not only connected to diseases of the oral cavity but
to systemic diseases as well, like Sjogrens disease
or diabetes mellitus.

The mapping of human salivary proteome, i.e. a
comprehensive database including all salivary
proteins in health or diseases, is already under way
(http://www.skb.ucla.edu).

The final aim of this project, which is financed by
the National Institutes of Health in the U.S., is the
identification of biomarkers for caries, periodontal
disease and oral cancer and, thereafter, the development
of diagnostic tests which can identify these diseases at
a low cost but in a highly specific and sensitive way.
In the most extensive study describing the human
salivary proteome so far, 2,340 different proteins have
been identified, 20% of which are the same as the
proteins identified in serum (Badanakhavi et al. 2009).
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ÚÈÔ‰ÔÓÙÈÎ‹˜ ÓfiÛÔ˘ (Wu Î·È Û˘Ó. 2009, Haigh Î·È Û˘Ó. 2010,
Goncalves Î·È Û˘Ó. 2010, 2012, Loo Î·È Û˘Ó. 2010). AÓ Î·È Ë Û˘Ï-
ÏÔÁ‹ ÙÔ˘ Û¿ÏÈÔ˘ ÚÔÛÊ¤ÚÂÈ Ù· ÏÂÔÓÂÎÙ‹Ì·Ù· Ô˘ ÚÔ·Ó·-
Ê¤ÚıËÎ·Ó Î·È ÂÔÌ¤Óˆ˜ Â›Ó·È Î·Ù¿ÏÏËÏÔ Î·È ÁÈ· ÌÂÁ¿ÏÂ˜ ÂÈ-
‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜, ̂ ÛÙfiÛÔ ÙÔ ̆ ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯È-
ÛÌ‹˜ ·Ú¤¯ÂÈ ÏËÚ¤ÛÙÂÚÂ˜ ÏËÚÔÊÔÚ›Â˜ ÛÂ fiÙÈ  ·ÊÔÚ¿ ÙÔ Â-
ÚÈÔ‰ÔÓÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ Î·È Ì¿ÏÈÛÙ· ÁÈ· Û˘ÁÎÂÎÚÈÌ¤Ó· ÛËÌÂ›·
ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ÚÔÛ‚ÔÏ‹˜. EÍ¿ÏÏÔ˘, Ë ‚ÈÔ¯ËÌÂ›· ÙÔ˘ Û¿ÏÈÔ˘
Â›Ó·È È‰È·›ÙÂÚ· ÔÏ‡ÏÔÎË Î·È ÂËÚÂ¿˙ÂÙ·È ·fi ÂÚÈ‚·ÏÏÔ-
ÓÙÈÎ¿ ‹ /Î·È „˘¯ÔÏÔÁÈÎ¿ ÂÚÂı›ÛÌ·Ù· (Chapple 2009). K·Ù¿ Û˘-
Ó¤ÂÈ·, ÙÔ ˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ·Ú¿ Ù· Û˘ÁÎÚÈ-
ÙÈÎ¿ ÌÂÈÔÓÂÎÙ‹Ì·Ù· ÛÙËÓ Û˘ÏÏÔÁ‹ ÙÔ˘, ÛÂ Û¯¤ÛË ÌÂ ÙÔ Û¿ÏÈÔ,
·Ú·Ì¤ÓÂÈ ÛÙ·ıÂÚ¿ ÙÔ ‚ÈÔÏÔÁÈÎfi ˘ÁÚfi ÂÎÏÔÁ‹˜ ÛÂ fiÙÈ ·ÊÔÚ¿
ÙÈ˜ ÌÂÏ¤ÙÂ˜ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÓfiÛˆÓ.

Ÿˆ˜ ÚÔ·Ó·Ê¤ÚıËÎÂ, ÛÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ·fi ÙÈ˜ ÌÂÏ¤ÙÂ˜
ÁÈ· ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ, ÌÂ ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÛÙÔ Û¿-
ÏÈÔ,  ‰ÂÓ ̄ ÚËÛÈÌÔÔÈ‹ıËÎ·Ó Ì¤¯ÚÈ Û‹ÌÂÚ· ÔÈ ÙÂ¯ÓÈÎ¤˜ ̆ „ËÏ‹˜
·fi‰ÔÛË˜ («shotgun») Ô˘ ‹‰Ë ̄ ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÁÈ· ÙÔ ̆ ÁÚfi
ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜. ™Â ÚfiÛÊ·ÙË ÌÂÏ¤ÙË ÌÂ ÂÊ·ÚÌÔ-
Á‹ ·˘ÙÒÓ ÙˆÓ ÙÂ¯ÓÈÎÒÓ, ·ÓÈ¯ÓÂ‡ıËÎ·Ó 344 ÚˆÙÂ˝ÓÂ˜ ÛÙÔ Û¿-
ÏÈÔ ÂÚÈÔ‰ÔÓÙÈÎ¿ ˘ÁÈÒÓ ·ÙfiÌˆÓ Î·È ·ÛıÂÓÒÓ ÌÂ ÂÚÈÔ‰ÔÓÙ›-
ÙÈ‰· ·fi ÙÈ˜ ÔÔ›Â˜ 20 ·ÚÔ˘Û›·˙·Ó 1.5 ÊÔÚ¿ ÌÂÁ·Ï‡ÙÂÚË Û˘-
ÁÎ¤ÓÙÚˆÛË ÛÙÔ˘˜ ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ Î·È Â›Ó·È ˘Ô„‹-
ÊÈÔÈ ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜. ™Â ·˘Ù¤˜ ÂÓ‰ÂÈÎÙÈÎ¿ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È
Ô˘Û›Â˜ ÁÓˆÛÙ¤˜ ÁÈ· ÙËÓ Û˘ÌÌÂÙÔ¯‹ ÙÔ˘˜ ÛÙËÓ ÊÏÂÁÌÔÓ‹ fiˆ˜

A limited number of studies applying proteomic
analysis exist in literature regarding the identification
of biomarkers for periodontal disease in saliva. In
most of these studies, newer ÷shotgun” approaches
have not been applied and their findings regarding
differences between periodontal health and disease
remain rather inconclusive (Wu et al. 2009, Haigh
et al. 2010, Goncalves et al. 2010, 2012, Loo et al. 2010).
Although saliva has the previously mentioned
advantages of easy collection and handling, and might
thus be suitable for large-scale epidemiological
studies, gingival crevicular fluid offers more compre-
hensive information regarding the periodontal
environment which can be site-specific.

Besides, salivary biochemistry is extremely
complex and can be affected by environmental and/or
psychological stimuli (Chapple 2009). Therefore, the
gingival crevicular fluid remains the biological fluid
of choice for studies of periodontal disease.

As previously mentioned, in most periodontal
diseaseassociated studies in saliva using proteomic
analysis, high-throughput ÷shotgun” approaches
already applied in gingival crevicular fluid research
have not been used yet. In a recent study, 344 proteins

¶›Ó·Î·˜ 1. ¢È·ÁÓˆÛÙÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜ ÙÔ˘ Û¿ÏÈÔ˘

K·ÚÎ›ÓÔ˜ Ì·ÛÙÔ‡ (Arellano Î·È Û˘Ó. 2009, Streckfus Î·È Û˘Ó. 2009) 

H·Ù›ÙÈ‰· C (Elsana Î·È Û˘Ó. 2008, 2009)

§Ô›ÌˆÍË HIV (Hodinka Î·È Û˘Ó. 1998)

™‡Ó‰ÚÔÌÔ Sjögren (Hu Î·È Û˘Ó. 2009)

K·ıÔÚÈÛÌfi˜ ÂÈ¤‰ˆÓ ÔÚÌÔÓÒÓ fiˆ˜ ÔÈÛÙÚ·‰ÈfiÏË, ÚÔÁÂÛÙÂÚfiÓË, ÎÔÚÙÈ˙fiÏË, ÙÂÛÙÔÛÙÂÚfiÓË (Groschl, 1998)

¶·ÚÔ˘Û›· ··ÁÔÚÂ˘Ì¤ÓˆÓ Ô˘ÛÈÒÓ fiˆ˜ ÎÔÎ·›ÓË, ÌÂı·ÌÊÂÙ·Ì›ÓÂ˜, ÔÈÔ‡¯· (Zhang Î·È Û˘Ó. 2009)

¶ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÂÈ¤‰ˆÓ Ê·ÚÌ¿ÎˆÓ fiˆ˜ ‰ÈÁÔÍ›ÓË, ÌÂı·‰fiÓË (Zhang Î·È Û˘Ó. 2009)

Table 1. Applications of saliva diagnostics 

Breast Cancer (Arellano et al. 2009, Streckfus 2009) 

Hepatitis C (Elsana et al. 2008, 2009)

HIV infection (Hodinka et al. 1998)

Sjögren’s syndrome (Hu et al.2009)

Determination of hormone levels (estradiol, progesterone, cortisol, testosterone) (Groschl, 1998)

Detection of prohibited substances (cocaine, methamphetamines, opioids) (Zhang et al. 2009)

Determination of levels of drugs (digoxin, methadone) (Zhang et al. 2009)
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ÔÈ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó¿ÛÂ˜ ÙË˜ ÂÍˆÎ˘ÙÙ¿ÚÈ·˜ Ô˘Û›·˜ MMP-8 Î·È
MMP-9, ÙÔ Û˘ÛÙ·ÙÈÎfi ÙÔ˘ Û˘ÌÏËÚÒÌ·ÙÔ˜ C3 Î·È  Ë ·-2 Ì·-
ÎÚÔÛÊ·ÈÚ›ÓË ÂÓÒ ¿ÏÏÂ˜ ÚˆÙÂ˝ÓÂ˜ fiˆ˜ Ë ÎÂÚÔ˘ÏÔÏ·ÛÌ›ÓË,
Ë Ï·ÛÙ›ÓË-2,  Ë ÚÔÊÈÏ›ÓË-1 Î·È Ë Ï·ÎÙÔÙÚ·ÓÛÊÂÚ¿ÛË ‹Ù·Ó
Ì¤¯ÚÈ ÛÙÈÁÌ‹˜ ÂÚÈÔÚÈÛÌ¤ÓÔ˘ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜ ÛÙËÓ ¤ÚÂ˘Ó· ÙˆÓ
ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÓfiÛˆÓ (Salazar Î·È Û˘Ó. 2013).

¶ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÛÙÔ ̆ ÁÚfi 

ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜

H ·Ó·˙‹ÙËÛË ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÁÈ· ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ Ófi-
ÛÔ ÛÙÔ ˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, Â›Ó·È ·fi Ù· Â‰›·
ÌÂ ÙËÓ ÏÔ˘ÛÈfiÙÂÚË ‚È‚ÏÈÔÁÚ·Ê›· ÛÙËÓ ¶ÂÚÈÔ‰ÔÓÙÔÏÔÁ›·, ‹‰Ë
·fi ÙËÓ ‰ÂÎ·ÂÙ›· ÙÔ˘ 1980. O ·Ó·ÁÓÒÛÙË˜ ·Ú·¤ÌÂÙ·È ÛÂ
ÂÌÂÚÈÛÙ·ÙˆÌ¤ÓÂ˜ ‚È‚ÏÈÔÁÚ·ÊÈÎ¤˜ ·Ó·ÛÎÔ‹ÛÂÈ˜ Ô˘ ·ÊÔ-
ÚÔ‡Ó ÙËÓ ·Ó·˙‹ÙËÛË ‰È·ÁÓˆÛÙÈÎÒÓ Î·È ÚÔÁÓˆÛÙÈÎÒÓ ‰ÂÈ-
ÎÙÒÓ ÛÙÔ ̆ ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ (Champagne Î·È Û˘Ó.
2003, Heitz - Mayfield, Loos & Toja 2005, Lamster & Ahlo 2007,
Buduneli & Kinane 2011). H Â˘ÎÔÏ›· Û˘ÏÏÔÁ‹˜ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜
ÌÂ ·ÙÚ·˘Ì·ÙÈÎ‹ ÌÂıÔ‰ÔÏÔÁ›· Î·È ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÂÚÈ¤¯ÂÈ Û˘-
ÛÙ·ÙÈÎ¿ ÙÔ˘ ÔÚÔ‡, ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ Î·È ÙÔ˘ ˘ÔÔ˘-
ÏÈÎÔ‡ ‚ÈÔ¸ÌÂÓ›Ô˘ Â›Ó·È ÌÂÚÈÎ¿ ·fi Ù· ÛËÌ·ÓÙÈÎ¿ ÏÂÔÓÂÎÙ‹-
Ì·Ù¿ ÙÔ˘. M¤¯ÚÈ ÙÔ 2005, ¤¯Ô˘Ó ·ÍÈÔÏÔÁËıÂ› ÙÔ˘Ï¿¯ÈÛÙÔÓ 90
Ù¤ÙÔÈÔÈ ‰Â›ÎÙÂ˜, fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ· ‰È¿ÊÔÚÂ˜ Î˘Ù·ÚÔÎ›ÓÂ˜,
ÚˆÙÂÔÏ˘ÙÈÎ¿ ¤Ó˙˘Ì·, ÚÔ˚fiÓÙ· ÌÂÙ·‚ÔÏÈÛÌÔ‡ ‚·ÎÙËÚ›ˆÓ ‹
ÚÔ˚fiÓÙ· ·Ô‰fiÌËÛË˜ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ. EÎÙÈÌÒÓÙ·˜
Ù· ·ÓÙ›ÛÙÔÈ¯· ‰Â‰ÔÌ¤Ó· ÚÔÎ‡ÙÂÈ fiÙÈ ÙËÓ ÈÔ ·ÍÈfiÏÔÁË ÙÂÎ-
ÌËÚ›ˆÛË Ê·›ÓÔÓÙ·È Ó· ¤¯Ô˘Ó ·Ó¿ÌÂÛ·  ÙÔ˘˜ Ë ·ÏÎ·ÏÈÎ‹ Êˆ-
ÛÊ·Ù¿ÛË, Ë ‚-ÁÏ˘ÎÔ˘ÚÔÓÈ‰¿ÛË Î·È Ë Î·ıÂ„›ÓË-B ÌÂ >77%
·ÎÚ›‚ÂÈ· ÛÙËÓ ÚfiÁÓˆÛË ÌÂÏÏÔÓÙÈÎ‹˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ Î·Ù·-
ÛÙÚÔÊ‹˜, ÂÓÒ ÔÈ MMP-8 Î·È-9, Ë ÂÏ·ÛÙ¿ÛË ÙˆÓ Ô˘‰ÂÙÂÚÔÊ›ÏˆÓ
Î·È ÔÈ ‰ÈÂÙÈ‰˘Ï-ÂÙÈ‰¿ÛÂ˜ II Î·È IV Ê·›ÓÂÙ·È Ó· Û˘Û¯ÂÙ›-
˙ÔÓÙ·È ÌÂ ÙËÓ ·ÚÔ˘Û›· ‹/Î·È ÂÍ¤ÏÈÍË ÙË˜ ÓfiÛÔ˘ (Loos Î·È Tjoa
2005, Chapple 2009).

øÛÙfiÛÔ, ÂÏ¿¯ÈÛÙÔÈ ·fi ·˘ÙÔ‡˜ ÙÔ˘˜ Èı·ÓÔ‡˜ ‰Â›ÎÙÂ˜ ¤¯Ô˘Ó
Êı¿ÛÂÈ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ Ú¿ÍË ÌÂ ÙËÓ ÌÔÚÊ‹ Î¿ÔÈ·˜ Ù˘Ô-
ÔÈËÌ¤ÓË˜ ‰È·ÁÓˆÛÙÈÎ‹˜ ‰ÔÎÈÌ·Û›·˜ ‹ Î¿ÔÈ·˜ Â‡¯ÚËÛÙË˜ ÂÚ-
Á·ÛÙËÚÈ·Î‹˜ ·Ó¿Ï˘ÛË˜ ÂÓÒ Î·È ÔÈ ·fi„ÂÈ˜ ÙˆÓ ÎÏÈÓÈÎÒÓ ÚÔ˜
ÙÔ ·ÚfiÓ ·Ú·Ì¤ÓÔ˘Ó ¿ÁÓˆÛÙÂ˜. EÍ¿ÏÏÔ˘ Ë -Ì¤¯ÚÈ ÛÙÈÁÌ‹˜-
·‰˘Ó·Ì›· ÌÈ¿˜ ÌÔÓ·‰ÈÎ‹˜ ÚˆÙÂ˝ÓË˜ Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ ÌfiÓË ÙË˜
ˆ˜ ‰È·ÁÓˆÛÙÈÎfi˜ ‹ ÚÔÁÓˆÛÙÈÎfi˜ ‰Â›ÎÙË˜ ÁÈ· ÙËÓ ÂÚÈÔ‰ÔÓÙÈ-
Î‹ ÓfiÛÔ, ˘Ô‰ÂÈÎÓ‡ÂÈ ÙËÓ ·Ó¿ÁÎË ·Ó·ÁÓÒÚÈÛË˜ ÔÏÏ·ÏÒÓ
ÚˆÙÂ˚ÓÒÓ Ô˘ ı· ÏÂÈÙÔ˘ÚÁÔ‡Ó ÛÂ Û˘Ó‰˘·ÛÌfi, Û·Ó ·ÍÈfiÈÛÙÔ˜
‚ÈÔÏÔÁÈÎfi˜ ‰Â›ÎÙË˜. NÂÒÙÂÚÂ˜ ÙÂ¯ÓÔÏÔÁ›Â˜, fiˆ˜ ·ÓÔÛÔÏÔÁÈÎÔ›
ÚÔÛ‰ÈÔÚÈÛÌÔ› ÌÂÁ¿ÏË˜ ÎÏ›Ì·Î·˜ (.¯. ÙÂ¯ÓÈÎ‹ Luminex) ¤Î·-
Ó·Ó ‰˘Ó·Ù‹ ÙËÓ Ù·˘Ùfi¯ÚÔÓË ·Ó¿Ï˘ÛË ÔÏÏ·ÏÒÓ ‚ÈÔÏÔÁÈÎÒÓ
‰ÂÈÁÌ¿ÙˆÓ ÁÈ· ÙÔÓ ÂÓÙÔÈÛÌfi ÔÏÏ·ÏÒÓ ÚˆÙÂ˚ÓÒÓ-‚ÈÔÏÔÁÈ-
ÎÒÓ ‰ÂÈÎÙÒÓ. T· Â˘Ú‹Ì·Ù· ÙˆÓ ÌÂÏÂÙÒÓ ÂÈ‚Â‚·›ˆÛ·Ó ÙËÓ
·Ó¿ÁÎË ÚÔÛ‰ÈÔÚÈÛÌÔ‡ ÔÏÏ·ÏÒÓ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ, Î·È
fi¯È ÂÓfi˜, ÁÈ· ÙËÓ ‰È¿ÎÚÈÛË ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ˘ÁÂ›·˜ ·fi ÙËÓ
ÓfiÛÔ, ÌÂ ·ÎÚÈ‚‹ ÙÚfiÔ (Offenbacher Î·È Û˘Ó. 2010, Teles Î·È
Û˘Ó. 2010).

AÓÙ›ıÂÙ·, Ë ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ‰›ÓÂÈ ÙËÓ ‰˘Ó·ÙfiÙËÙ· Èfi
·ÓÙÈÎÂÈÌÂÓÈÎ‹˜ ·ÍÈÔÏfiÁËÛË˜ ÙˆÓ Û˘ÛÙ·ÙÈÎÒÓ ÙÔ˘ ˘ÁÚÔ‡ ÙË˜

were identified in the saliva of periodontally healthy
or diseased subjects by applying such techniques. 20
of those were present at levels 1.5 times higher in
periodontitis patients and can therefore be considered
as candidate saliva biomarkers for periodontal disease.
Among them, indicatively, proteins known for their
involvement in inflammation such as the extracellular
matrix metalloptoteinases MMP-8 and -9, complement
component C3 and a-2 macroglobulin are included,
while other proteins such as ceruloplasmin, plastin-
2, profilin-1 and lactotransferase have not been
previously widely investigated for the diagnosis of
periodontal disease (Salazar et al. 2013).

Proteomic Analysis of Gingival

Crevicular Fluid

Research for biomarkers regarding periodontal
disease in gingival crevicular fluid (GCF) is one of the
fields in Periodontology with the richest literature since
the 1980s. The reader is referred to well-documented
relevant literature reviews (Champagne et al. 2003,
Heitz -Mayfield, Loos & Toja 2005, Lamster & Ahlo
2007, Buduneli & Kinane 2011).The easy collection
in a non-traumatic methodology, and the fact that it
contains components of serum, periodontal tissues
and the subgingival biofilm are some of the advantages
of GCF. Up to 2005, at least 90 such biomarkers have
been evaluated, including various cytokines,
proteolytic enzymes and products of bacterial
metabolism or by-products of periodontal tissue
destruction. The evaluation of relevant data has
demonstrated that among these potential biomarkers,
alkaline phosphatase, b-glucoronidase and cathepsin-
B can offer over 77% precision in predicting periodontal
destruction, while MMP-8, MMP-9, neutrophil elastase
and dipeptidyl-peptidases II and IV appear to correlate
with the presence and/or activity of periodontal disease
(Loos and Tjoa 2005, Chapple 2009).

However, very few of these potential biomarkers
have been applied to clinical practice as diagnostic
chair side kits or as convenient laboratory assays, and
the attitude of clinicians towards already existing tests
is currently unknown. Besides, the inability of a single
protein to act as a diagnostic or prognostic biomarker
for periodontal disease suggests that multiple such
proteins should be identified which, when combined,
can act as a reliable biomarker. More recent
technologies, like highthroughput immunological
assays (e.g. Luminex) have made the simultaneous
analysis of multiple biological samples for more
proteins-potential biomarkers feasible. Findings from
relevant studies have also suggested the need for the
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Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ̂ ˜ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ, ÁÈ·Ù› ‰ÂÓ ··È-
ÙÂ› ÚÔÂÈÏÔÁ‹ ·fi ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÙˆÓ ÚˆÙÂ˚ÓÒÓ Ô˘ ı· ÂÍÂ-
Ù·ÛıÔ‡Ó, ·ÏÏ¿ ·Ó·ÁÓˆÚ›˙ÂÈ ÌÂ ·ÎÚ›‚ÂÈ· - ·Ó¿ÏÔÁ· Ê˘ÛÈÎ¿ ÌÂ
ÙËÓ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· ÙË˜ ÂÊ·ÚÌÔ˙fiÌÂÓË˜ ÙÂ¯ÓÈÎ‹˜ - fiÏÔ
ÙÔ ÚˆÙÂ˚ÓÈÎfi ÂÚÈÂ¯fiÌÂÓÔ ÙÔ˘ ‚ÈÔÏÔÁÈÎÔ‡ ‰Â›ÁÌ·ÙÔ˜. 

™ÙËÓ ¶ÂÚÈÔ‰ÔÓÙÔÏÔÁ›·,  ÙÂ¯ÓÈÎ¤˜ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜
Â›¯·Ó ·Ú¯ÈÎ¿ ¯ÚËÛÈÌÔÔÈËıÂ› ÁÈ· ÙÔÓ ÂÓÙÔÈÛÌfi Û˘ÁÎÂÎÚÈ-
Ì¤ÓˆÓ ÚˆÙÂ˚ÓÒÓ, fiˆ˜ ÔÈ ÓÙÂÊÂÓÛ›ÓÂ˜. ™ÙËÓ Û˘Ó¤¯ÂÈ·, ÂÊ·Ú-
ÌfiÛıËÎ·Ó ÙÂ¯ÓÈÎ¤˜ Ê·ÛÌ·ÙÔÌÂÙÚ›·˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ‰ÈÛ-
‰È¿ÛÙ·ÙË ËÏÂÎÙÚÔÊfiÚËÛË Ô˘ ‰È·ı¤ÙÔ˘Ó ÌÂÁ·Ï‡ÙÂÚË ‰È·ÎÚÈ-
ÙÈÎ‹ ÈÎ·ÓfiÙËÙ· Î·È ÌÂÙ¿ ÙÔ 2010 ÙÂ¯ÓÈÎ¤˜ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿-
Ï˘ÛË˜ ÌÂÁ¿ÏË˜ ÎÏ›Ì·Î·˜ (÷shotgun approaches”). OÈ ÌÂÏ¤ÙÂ˜
·˘Ù¤˜ ·ÊÔÚÔ‡Û·Ó ¿ÙÔÌ· ÌÂ ÂÚÈÔ‰ÔÓÙÈÎ‹ ˘ÁÂ›·, Û‡ÁÎÚÈÛË
·ÛıÂÓÒÓ ÌÂ ¯ÚfiÓÈ· ‹ ÂÈıÂÙÈÎ‹ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· Î·È ÂÚÈÔ‰Ô-
ÓÙÈÎ‹ ̆ ÁÂ›·, ·ÏÏ¿ Î·È ÙÈ˜ ÌÂÙ·‚ÔÏ¤˜ ÙÔ˘ ÚˆÙÂÒÌ·ÙÔ˜ ÛÙÔ ̆ ÁÚfi
ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ÛÂ ÌÔÓÙ¤ÏÔ ÂÈÚ·Ì·ÙÈÎ‹˜ Ô˘Ï›ÙÈ-
‰·˜ (Bostanci Î·È Û˘Ó. 2010, 2013, Grant Î·È Û˘Ó. 2010, Carneiro
Î·È Û˘Ó. 2012, Baliban Î·È Û˘Ó. 2012, 2013). KÔÈÓfi ÛËÌÂ›Ô ÙˆÓ
·Ú·¿Óˆ ÌÂÏÂÙÒÓ Â›Ó·È Ë ·Ó·ÁÓÒÚÈÛË ÌÂÁ¿ÏÔ˘ ·ÚÈıÌÔ‡ Úˆ-
ÙÂ˚ÓÒÓ ·ÓıÚÒÈÓË˜ ·ÏÏ¿ Î·È ‚·ÎÙËÚÈ·Î‹˜ ÚÔ¤ÏÂ˘ÛË˜ ÛÙÔ
˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, ·fi ÙÈ˜ ÔÔ›Â˜ ÔÏÏ¤˜ ·Ó·-
ÁÓˆÚ›ÛÙËÎ·Ó ÁÈ· ÚÒÙË ÊÔÚ¿. X·Ú·ÎÙËÚÈÛÙÈÎ¿ Â˘Ú‹Ì·Ù· ·fi
ÙÈ˜ ·ÓÙ›ÛÙÔÈ¯Â˜ ÌÂÏ¤ÙÂ˜ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÔÓ ¶›Ó·Î· 2. 

ŒÓ· Â‡ÏÔÁÔ ÂÚÒÙËÌ· ÁÈ· ÙÔÓ ÎÏÈÓÈÎfi Ô‰ÔÓÙ›·ÙÚÔ Â›Ó·È ˆ˜
ı· ‹Ù·Ó ‰˘Ó·ÙfiÓ Ó· ·ÍÈÔÔÈËıÂ› ·˘Ùfi˜ Ô ÙÂÚ¿ÛÙÈÔ˜ ·ÚÈıÌfi˜
ÛÙÔÈ¯Â›ˆÓ Î·È ‰Â‰ÔÌ¤ÓˆÓ Ô˘ ÚÔÎ‡ÙÂÈ ·fi ·˘Ù¤˜ ÙÈ˜ ̆ „ËÏ¤˜
·Ó·Ï‡ÛÂÈ˜, fiˆ˜  ÁÈ· ·Ú¿‰ÂÈÁÌ·, fiÛÂ˜ Î·È ÔÈ¤˜ ·fi ÙÈ˜ Úˆ-
ÙÂ˝ÓÂ˜ ¤¯Ô˘Ó ÎÏÈÓÈÎ‹ ·Í›· ˆ˜ ‚ÈÔÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜. ™ÙÔ ÛËÌÂ›Ô
·˘Ùfi ̆ ÂÈÛ¤Ú¯ÂÙ·È Ë BÈÔÏËÚÔÊÔÚÈÎ‹ Ë ÔÔ›·, ̄ ÚËÛÈÌÔÔÈÒ-
ÓÙ·˜ ·ÓÒÙÂÚ· Ì·ıËÌ·ÙÈÎ¿ Î·È ÂÍÂÏ›ÛÛÔÓÙ·˜ ·ÏÁÔÚ›ıÌÔ˘˜ Î·È
ÏÔÁÈÛÌÈÎ¿ Î·Ù·Ï‹ÁÂÈ ÛÂ Û˘ÁÎÂÎÚÈÌ¤Ó· Û˘ÌÂÚ¿ÛÌ·Ù·. O ÛÎÔ-
fi˜ ÂÍ¿ÏÏÔ˘ ·˘ÙÔ‡ ÙÔ˘ Ù‡Ô˘ ÙˆÓ ÌÂÏÂÙÒÓ Â›Ó·È Ó· ÂÓÙÔÈÛıÂ›
¤Ó·˜ ÌÈÎÚfi˜ ·ÚÈıÌfi˜ ÚˆÙÂ˚ÓÒÓ Ô˘ ÛÂ Û˘Ó‰˘·ÛÌfi ı· ÏÂÈ-
ÙÔ˘ÚÁÔ‡Ó Û·Ó ·ÍÈfiÈÛÙÔÈ ‰Â›ÎÙÂ˜. ™ÙË Û˘Ó¤¯ÂÈ·, ·ÊÔ‡ ÂÓÙÔ-
ÈÛıÂ› ·˘Ù‹ Ë ÔÌ¿‰· ÚˆÙÂ˚ÓÒÓ ı· ÌÔÚÂ› Ó· ·ÓÈ¯ÓÂ‡ÂÙ·È ÛÙÔ
˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, fi¯È ··Ú·›ÙËÙ· ÌÂ ˘„ËÏ‹˜
ÙÂ¯ÓÔÁÓˆÛ›·˜ ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ·ÏÏ¿ ÌÂ ÔÔÈ·‰‹ÔÙÂ
ÙÂ¯ÓÈÎ‹ ÚÔÛÊ¤ÚÂÈ ·ÎÚ›‚ÂÈ·, Â˘ÎÔÏ›· Î·È ̄ ·ÌËÏfi ÎfiÛÙÔ˜ ÁÈ·
ÙËÓ ÎÏÈÓÈÎ‹ ÂÊ·ÚÌÔÁ‹ (™¯‹Ì· 4). X·Ú·ÎÙËÚÈÛÙÈÎ¿ ·Ó·Ê¤-
ÚÔ˘ÌÂ ÙÔ ·Ú¿‰ÂÈÁÌ· ÙˆÓ ÌÂÏÂÙÒÓ ÙˆÓ Baliban Î·È Û˘ÓÂÚÁ·-
ÙÒÓ (2012, 2013). ™ÙÈ˜ ÌÂÏ¤ÙÂ˜ ·˘Ù¤˜ ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· ÂÓÙÔÈ-
ÛÌÔ‡ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ ı· ‰È·ÎÚ›ÓÔ˘Ó Ì¤Ûˆ ÙÔ˘ ̆ ÁÚÔ‡
ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, ¿ÙÔÌ· Ô˘ Â›Ó·È ÂÚÈÔ‰ÔÓÙÈÎ¿ ̆ ÁÈ‹
·fi ·ÛıÂÓÂ›˜ ÌÂ ¯ÚfiÓÈ· ÂÚÈÔ‰ÔÓÙ›ÙÈ‰·. MÂÙ¿ ·fi ·Ó¿Ï˘ÛË
ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ ÌÂ Ê·ÛÌ·ÙÔÌÂÙÚ›· Ì¿˙·˜ Ë ·Ó·ÁÓÒÚÈÛË ÙˆÓ
ÚˆÙÂ˚ÓÒÓ ¤ÁÈÓÂ ÌÂ ÙÔ ÂÈ‰ÈÎfi ÏÔÁÈÛÌÈÎfi Ô˘ ¤¯ÂÈ ·Ó·Ù˘¯ıÂ›
ÛÙÔ EÚÁ·ÛÙ‹ÚÈÔ XËÌÈÎÒÓ MË¯·ÓÈÎÒÓ Î·È BÈÔÌË¯·ÓÈÎ‹˜ ÙÔ˘
¶·ÓÂÈÛÙËÌ›Ô˘ ÙÔ˘ Princeton (Baliban Î·È Û˘Ó. 2010). ™ÙË Û˘-
Ó¤¯ÂÈ· ‰ËÌÈÔ˘ÚÁ‹ıËÎÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ Ì·ıËÌ·ÙÈÎfi ÌÔÓÙ¤ÏÔ Ô˘
·Ó·ÁÓÒÚÈ˙Â Û˘Ó‰˘·ÛÌfi ÚˆÙÂ˚ÓÒÓ Ô˘ ÂÌÊ·Ó›˙ÂÙ·È ·ÔÎÏÂÈ-
ÛÙÈÎ¿ Î·È ÌfiÓÔ ÛÙ· ¿ÙÔÌ· ÌÂ ÂÚÈÔ‰ÔÓÙÈÎ‹ ˘ÁÂ›· ‹ ÛÙ· ÂÚÈ-
ÛÙ·ÙÈÎ¿ ̄ ÚfiÓÈ·˜ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰·˜. MÂ ÙÔ Ì·ıËÌ·ÙÈÎfi ÌÔÓÙ¤ÏÔ
·˘Ùfi, ÂÓÙÔ›ÛıËÎ·Ó 7 ·ÓıÚÒÈÓÂ˜ Î·È 3 ‚·ÎÙËÚÈ·Î¤˜ ÚˆÙÂ˝ÓÂ˜

identification of multiple and not single biomarkers,
which can discriminate periodontal health from
disease in a highly sensitive and specific way
(Offenbacher et al. 2010, Teles et al. 2010).

Proteomic analysis offers by definition the pos-
sibility of a more objective evaluation of components
of GCF as biomarkers, since the pre-selection of
proteins to be investigated by researchers is not required
and the outcomes of the analysis depend solely on the
discriminating ability of the applied technique.

In Periodontology, proteomic analysis in GCF has
been originally applied in order to identify specific
proteins, such as the defensins. Mass spectrometry
techniques combined with two-dimensional gel
electrophoresis which offer enhanced analytical
properties have been applied later, followed by the large-
scale ÷shotgun” proteomic approaches after 2010. The
latter have referred to subjects with periodontal health,
have compared periodontally healthy individuals with
aggressive and chronic periodontitis patients, or have
investigated changes in the experimental gingivitis
model (Bostanci et al. 2010, 2013, Grant et al. 2010,
Carneiro et al. 2012, Baliban et al. 2012, 2013). A common
finding of the above mentioned studies has been the
identification of a substantial number of both human
and bacterial proteins in GCF. Many of these proteins
have been identified for the first time in GCF. The
findings of these studies are displayed in Table 2.

A reasonable question for the clinician is how the
substantial number of data deriving from these highly
analytical techniques can be evaluated, like for
example how many and which specific proteins have
clinical value as biomarkers for periodontal disease.
At this point, bio-informatics, using advanced
mathematics and developing algorithms and software,
can extrapolate specific conclusions. Besides, the
primary aim of this kind of studies is to identify a
small group of proteins which can act as reliable
biomarkers (Figure 4). After their identification, this
group of proteins can be detected in GCF, not
necessarily by applying advanced techniques of
proteomic analysis but rather techniques that offer a
combination of accuracy, convenience and low cost
for clinical application. 

The example of the studies by Baliban and co-
workers (2012, 2013) is reported. In the above
mentioned studies, researchers have identified
proteins which could discriminate periodontally
healthy subjects from chronic periodontitis patients.
After analyzing GCF samples with mass spectro-
metry, the recognition of proteins was accomplished
by specific software developed by the Department of
Chemical and Biological Engineering of Princeton
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Ô˘ ‰È·¯ˆÚ›˙Ô˘Ó ÙËÓ ÂÚÈÔ‰ÔÓÙÈÎ‹ ̆ ÁÂ›· ·fi ÙËÓ ÓfiÛÔ. OÈ Û˘Ó-
‰˘·ÛÌÔ› ·˘ÙÔ› ÙˆÓ ÚˆÙÂ˚ÓÒÓ, ÂÊ·ÚÌfiÛıËÎ·Ó ÛÙËÓ Û˘Ó¤¯ÂÈ·
ÛÂ 55 Îˆ‰ÈÎÔÔÈËÌ¤Ó· ‰Â›ÁÌ·Ù· Î·È Ë ·Ó·ÁÓÒÚÈÛË ÙË˜ ÎÏÈÓÈ-
Î‹˜ Î·Ù¿ÛÙ·ÛË˜ ¤ÁÈÓÂ ÌÂ ·ÎÚ›‚ÂÈ· >95% ·ÓÔ›ÁÔÓÙ·˜ ÙËÓ ÚÔ-
ÔÙÈÎ‹ ÁÈ· ÂÍ¤ÏÈÍË ÂÓfi˜ ‰È·ÁÓˆÛÙÈÎÔ‡ ÙÂÛÙ Ô˘ ı· ·ÊÔÚ¿ ÙÈ˜
Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÚˆÙÂ˝ÓÂ˜ Î·È ÌfiÓÔ. TÔ ÂfiÌÂÓÔ ‚‹Ì· ÁÈ· ÙËÓ
·ÍÈÔÏfiÁËÛ‹ ÙÔ˘˜ fiˆ˜ Ê·›ÓÂÙ·È ÛÙÔ ™¯‹Ì· 4 Â›Ó·È Ô ¤ÏÂÁ¯Ô˜
·˘ÙÔ‡ ÙÔ˘ ÚÔÙÂÈÓfiÌÂÓÔ˘ Û˘Ó‰˘·ÛÌÔ‡ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ,
ÛÂ ÌÂÁ¿ÏÔ ·ÚÈıÌfi ·ÙfiÌˆÓ, ÒÛÙÂ Ó· ·Ô‰ÂÈ¯ıÂ› Ë ·ÔÙÂÏÂÛÌ·-
ÙÈÎfiÙËÙ¿ ÙÔ˘˜ Î·È Ó· ÌÔÚÔ‡Ó Ï¤ÔÓ Ó· ÂÓÙ·¯ıÔ‡Ó ÛÙËÓ ÎÏÈ-
ÓÈÎ‹ Ú¿ÍË ÙË˜ O‰ÔÓÙÈ·ÙÚÈÎ‹˜ ˆ˜ ‰È·ÁÓˆÛÙÈÎfi ÙÂÛÙ. 

Ÿˆ˜ Û˘Ì‚·›ÓÂÈ Î·È ÛÙÈ˜ ÁÔÓÈ‰ÈˆÌ·ÙÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜ ÌÂÁ¿-
ÏË˜ ÎÏ›Ì·Î·˜, Ù· Â˘Ú‹Ì·Ù· ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ Â›Ó·È ÌË ·Ó·ÌÂÓfi-
ÌÂÓ·. °È· ·Ú¿‰ÂÈÁÌ·, Ô ¤ÏÂÁ¯Ô˜ 23 ÁÔÓÈ‰›ˆÓ Î·È fi¯È ÌÂÌÔÓˆ-
Ì¤ÓˆÓ ÔÏ˘ÌÔÚÊÈÛÌÒÓ ÁÔÓÈ‰›ˆÓ 600 ·ÙfiÌˆÓ ÌÂ ÂÈıÂÙÈÎ‹ Â-
ÚÈÔ‰ÔÓÙ›ÙÈ‰· ÛÙËÓ E˘ÚÒË, ·ÂÎ¿Ï˘„Â ÙËÓ Èı·Ó‹ Û˘Û¯¤ÙÈ-

¶›Ó·Î·˜ 2. MÂÏ¤ÙÂ˜ ÚˆÙÂÔÌÈÎ‹˜ ·Ó¿Ï˘ÛË˜ ÌÂÁ¿ÏË˜ ÎÏ›Ì·Î·˜ ÛÙÔ ˘ÁÚfi ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜

ŒÙÔ˜ ™˘ÁÁÚ·Ê¤·˜ ¶ÏËı˘ÛÌfi˜ MÂÏ¤ÙË˜ AÚÈıÌfi˜ ¶ÚˆÙÂ˝ÓˆÓ 
Ô˘ AÓÈ¯ÓÂ‡ıËÎ·Ó

2010 Bostanci Î·È Û˘Ó. EÈıÂÙÈÎ‹ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· n=5 154

¶ÂÚÈÔ‰ÔÓÙÈÎ¿ ˘ÁÈÂ›˜ n=5

2010 Grant Î·È Û˘Ó. ¶ÂÈÚ·Ì·ÙÈÎ‹ Ô˘Ï›ÙÈ‰· ÛÂ 10 ¿ÙÔÌ· 202

2012 Baliban Î·È Û˘Ó. XÚfiÓÈ· ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· n=12 462

¶ÂÚÈÔ‰ÔÓÙÈÎ¿ ˘ÁÈÂ›˜ n=12

2012 Carneiro Î·È Û˘Ó. ¶ÂÚÈÔ‰ÔÓÙÈÎ¿ ˘ÁÈÂ›˜ n=9 199

2013 Baliban Î·È Û˘Ó. XÚfiÓÈ· ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· n=51 462

¶ÂÚÈÔ‰ÔÓÙÈÎ¿ ˘ÁÈÂ›˜ n=45

2013 Bostanci Î·È Û˘Ó. ¶ÂÈÚ·Ì·ÙÈÎ‹ Ô˘Ï›ÙÈ‰· ÛÂ 20 ¿ÙÔÌ· 287

Table 2. Proteomic analysis in gingival crevicular fluid using «shotgun» proteomic analysis

Year of Authors Subject sample Number of identified
publication proteins

2010 Bostanci et al. Aggressive periodontitis  n=5 154

Periodontally healthy n=5

2010 Grant et al. Experimental gingivitis in 10 volunteers 202

2012 Baliban et al. Chronic periodontitis n=12 462

Periodontally healthy n=12

2012 Carneiro et al. Periodontally healthy n=9 199

2013 Baliban et al. Chronic periodontitis n=51 462

Periodontally healthy n=45

2013 Bostanci et al. Experimental gingivitis in 20 volunteers 287

University, U.S.A. (Baliban et al. 2010). A mathe-
matical model was then created, which recognizes a
combination of proteins appearing exclusively in
periodontally healthy or diseased individuals. With
the application of this mathematical model, seven
human and three bacterial proteins were identified.
These combinations of proteins were applied in 55
coded samples and the recognition of periodontal
status was accomplished with a degree of accuracy
over 95%, thus creating the possibility of developing
a diagnostic test based on these specific proteins. The
next phase in the evaluation of these proteins as
biomarkers is testing these biomarkers in a large
number of subjects (Figure 4). Similar to large-scale
genomic tests, findings are sometimes unexpected.



¢. ™·ÎÂÏÏ¿ÚË, Ã. ºÏÔ‡‰·˜: ¶ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÛÙËÓ ¶ÂÚÈÔ‰ÔÓÙÔÏÔÁ›·
D. Sakellari, C. Floudas: Proteomic analysis in Periodontology

41

™¯‹Ì· 4:  ™¯ËÌ·ÙÈÎ‹ ·ÚÔ˘Û›·ÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ ·Ó·Î¿Ï˘„Ë˜ ‚ÈÔ-‰ÂÈÎÙÒÓ.
H ÚˆÙÂÔÌÈÎ‹ ·Ó¿Ï˘ÛË ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ È‰È·›ÙÂÚ· ÛÙ· ·Ú¯ÈÎ¿ ‚‹Ì·Ù· (B·ÛÈÛÌ¤ÓÔ ÛÙË Grant 2012).

Figure 4: Schematic representation of the procedure for biomarker discovery. Proteomic analysis can assist especially in
the first steps (Based on Grant  2012).

O ·ÚÈıÌfi˜ ÙˆÓ
·ÙfiÌˆÓ ·˘Í¿ÓÂÙ·È.
The number of
subjects
increases.

O ·ÚÈıÌfi˜ ÙˆÓ
ÚˆÙÂ˚ÓÒÓ Ô˘
··ÈÙÔ‡ÓÙ·È ÌÂÈÒÓÂÙ·È
The number of required
proteins decreases.

Û‹ ÙË˜ ÌÂ ÙoÓ ÌÔÓÔÛËÌÂÈ·Îfi ÔÏ˘ÌÔÚÊÈÛÌfi rs61815643 ÛÙÔ
ÁÔÓ›‰ÈÔ Ô˘ Îˆ‰ÈÎÔÔÈÂ› ÙËÓ ÈÓÙÂÚÏÂ˘Î›ÓË-10 Ô˘ ‰ÂÓ Â›¯Â
‰ÈÂÚÂ˘ÓËıÂ› ÔÙ¤ ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹ ‚È‚ÏÈÔÁÚ·Ê›· (Schaeffer
Î·È Û˘Ó. 2013). AÓÙ›ıÂÙ·, ÛÙËÓ ¶ÂÚÈÔ‰ÔÓÙÔÏÔÁ›·, Â›Ó·È ÁÓˆÛÙ‹
Ë ÂÎÙÂÙ·Ì¤ÓË ¤ÚÂ˘Ó·, fiˆ˜ Î·È Ë ‡·ÚÍË ·ÓÙ›ÛÙÔÈ¯Ô˘ ÂÌÔ-
ÚÈÎÔ‡ ‰È·ÁÓˆÛÙÈÎÔ‡ ÙÂÛÙ, Ô˘ ÂÏ¤Á¯ÂÈ ÙËÓ ·ÚÔ˘Û›· ‰‡Ô Ìfi-
ÓÔÓ ÔÏ˘ÌÔÚÊÈÛÌÒÓ ÙˆÓ ÁÔÓÈ‰›ˆÓ Ô˘ Îˆ‰ÈÎÔÔÈÔ‡Ó ÙÈ˜  Î˘-
Ù·ÚÔÎ›ÓÂ˜ ÈÓÙÂÚÏÂ˘Î›ÓË-1· Î·È -1‚, ÁÓˆÛÙ¤˜ ÁÈ· ÙËÓ Û˘ÌÌÂ-
ÙÔ¯‹ ÙÔ˘˜ ÛÙËÓ ·ıÔÁÂÓÂÙÈÎ‹ ‰È·‰ÈÎ·Û›· ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜
ÓfiÛÔ˘. Yfi ÙÔ Ú›ÛÌ· ÙˆÓ ÙÂ¯ÓÔÏÔÁÈÎÒÓ ÂÍÂÏ›ÍÂˆÓ Ô˘ ÚÔ-
ÛÊ¤ÚÂÈ ÙËÓ ‰˘Ó·ÙfiÙËÙ· ·ÓÙÈÎÂÈÌÂÓÈÎ‹˜ ·Ó·˙‹ÙËÛË˜ ‚ÈÔÏÔÁÈ-
ÎÒÓ ‰ÂÈÎÙÒÓ ÛÂ ÌÂÁ¿ÏË ÎÏ›Ì·Î· ÛÙÔ ·ÓıÚÒÈÓÔ ÁÔÓÈ‰›ˆÌ·, ÔÈ
·Ú¯ÈÎ¤˜ -ÚˆÙÔÔÚÈ·Î¤˜ ÁÈ· ÙÔ 2000- ÚÔÛ¿ıÂÈÂ˜ ÁÔÓÈ‰È·ÎÒÓ
ÂÏ¤Á¯ˆÓ, ÌÂÙ¿ ·fi ÌÈ· ‰ÂÎ·ÂÓÙ·ÂÙ›· ÂÊ·ÚÌÔÁ‹˜ ÙÔ˘˜, Ê·›-
ÓÔÓÙ·È Ï¤ÔÓ ÂÚÈÔÚÈÛÌ¤ÓË˜ ·Í›·˜ ÁÈ· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ‚ÈÔ-
ÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ.

™‡ÌÊˆÓ· ÌÂ Ù· ‰Â‰ÔÌ¤Ó· ÙË˜ ÌÂÏ¤ÙË˜ ÙˆÓ Baliban Î·È Û˘-
ÓÂÚÁ·ÙÒÓ (2013), ÛÙËÓ ÔÌ¿‰· ÙˆÓ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ Ô˘ ÚÔÛ-
‰ÈÔÚ›ÛıËÎ·Ó ÛÂ ¿ÙÔÌ· ÌÂ ¯ÚfiÓÈ· ÂÚÈÔ‰ÔÓÙ›ÙÈ‰·, ‰ÂÓ Û˘ÌÂ-
ÚÈÏ·Ì‚¿ÓÔÓÙ·È ÚˆÙÂ˝ÓÂ˜ Ô˘ Â›Ó·È ‹‰Ë ÁÓˆÛÙ¤˜ ÁÈ· ÙËÓ Û˘Ì-
ÌÂÙÔ¯‹ ÙÔ˘˜ ÛÙËÓ ·ıÔÁÂÓÂÙÈÎ‹ ‰È·‰ÈÎ·Û›· ÙË˜ ÓfiÛÔ˘ (.¯. Ë
ÈÓÙÂÚÏÂ˘Î›ÓË-1‚ ‹ Ô ·Ú¿ÁÔÓÙ·˜ Ó¤ÎÚˆÛË˜ ÙˆÓ fiÁÎˆÓ-·) Î·È
Â›¯·Ó ‰ÈÂÚÂ˘ÓËıÂ› ÂÎÙÂÙ·Ì¤Ó· ÛÙÔ ·ÚÂÏıfiÓ ˆ˜ Èı·ÓÔ› ‚ÈÔ-
ÏÔÁÈÎÔ› ‰Â›ÎÙÂ˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ Î·Ù·ÛÙÚÔÊ‹˜, ÛÙÔ ̆ ÁÚfi ÙË˜ Ô˘-
ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜. ø˜ ·Ú¿‰ÂÈÁÌ· ·Ó·Ê¤ÚÔ˘ÌÂ fiÙÈ Ë Ï˘ÛÔ-
˙‡ÌË C, Î·È Ë ˘ÔÌÔÓ¿‰· ‰ ÙË˜ ·ÈÌÔÛÊ·ÈÚ›ÓË˜ Â›Ó·È ‰‡Ô ·fi
ÙÈ˜ ÚˆÙÂ˝ÓÂ˜ Ô˘ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙ·ıÂÚ¿ ÛÙ· ‰Â›ÁÌ·Ù· ·fi Â-
ÚÈÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜.

For example, the mapping of 23 genes and not the
evaluation of Single Nucleotide Polymorphisms (SNPs)
in 600 subjects with aggressive periodontitis in Europe
has revealed the possible correlation of this periodontal
disease with the SNP rs61815643 in the gene encoding
interleukin-10 which has never been previously
investigated in Periodontology (Schaeffer et al. 2013).
In contrast, the contribution of two SNPs in the genes
encoding interleukins -1a and -1b to periodontal disease
initiation and progression has been extensively
investigated, and a commercial diagnostic test based
on these two polymorphisms is available for clinicians.
Taking into account technological evolutions, which
offer the possibility of an objective whole-genome
investigation for biomarkers, the initial -innovative for
2000- efforts now -after 15 years- appear to have a rather
limited value in biomarker research.

Similar to data from large-scale genomic research,
findings from the Baliban et al. study (2013) suggest
that in the group of biomarkers identifying chronic
periodontitis subjects, proteins known to participate
in the pathogenesis of periodontal disease (e.g.
interleukin-1b or tumor necrosis factor-a) and
previously widely investigated as potential biomarkers
in GCF, are not included. As an example, lysozyme
C and the d subunit of haemoglobin are two of the
proteins constantly appearing in GCF samples from
chronic periodontitis patients.

Copyright© 2011-2012 Hellenic Society of Periodontology. All Right Reserved.
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™˘Ó‰˘¿˙ÔÓÙ·˜ fiÏ· Ù· ·Ú·¿Óˆ, ‰È·ÈÛÙÒÓÔ˘ÌÂ fiÙÈ, ÌÂÙ¿

ÙÔ 2010, ¿ÓÔÈÍ·Ó Ó¤· Â‰›· ÛÙËÓ ¶ÂÚÈÔ‰ÔÓÙÔÏÔÁ›·, ÁÈ· ÙÔÓ ÂÓÙÔ-

ÈÛÌfi ·ÍÈfiÈÛÙˆÓ ‚ÈÔÏÔÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÛÙÔ ˘ÁÚfi ÙË˜ Ô˘ÏÔ‰Ô-

ÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ Î·È ÙÔ Û¿ÏÈÔ. H ÂÊ·ÚÌÔÁ‹ ÙÂ¯ÓÈÎÒÓ ˘„ËÏ‹˜

ÙÂ¯ÓÔÁÓˆÛ›·˜ Î·È Ë Û˘ÓÂÚÁ·Û›· ‰È¿ÊÔÚˆÓ ÂÈÛÙËÌÔÓÈÎÒÓ ÎÏ¿-

‰ˆÓ, ‰›ÓÂÈ Ó¤· ÒıËÛË ÛÙËÓ ¤ÚÂ˘Ó· Ô˘ ·ÊÔÚ¿ ÙËÓ ¤ÁÎ·ÈÚË ‰È¿-

ÁÓˆÛË, ÙÔÓ ÛˆÛÙfi Î·ıÔÚÈÛÌfi ÙË˜ ÚfiÁÓˆÛË˜ Î·È ÙÔÓ ÚÔ-

ÁÚ·ÌÌ·ÙÈÛÌfi Î·È ¤ÏÂÁ¯Ô ÙÔ˘ Î·Ù¿ÏÏËÏÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡ Û¯Â-

‰›Ô˘ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ. 

Collectively, the above mentioned data suggest
that, since 2010, new approaches have been available
in periodontal research regarding the identification
of reliable biomarkers in saliva and gingival
crevicular fluid. The application of high technology
and the collaboration of various scientific fields
greatly enhance the research related to the early
diagnosis, correct prognosis, therapy and evaluation
of treatment outcomes.
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