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Àííîòàöèÿ�Ïðåäëîæåí íîâûé àëãîðèòì äëÿ ïîèñêà áåëêîâ ïî çàäàííîìó ôèëîãåíåòè÷å-
ñêèîìó ïðîôèëþ, ñîîòâåñòâóþùàÿ ïðîãðàììà áûëà ðàçðàáîòàíà îäíèì èç àâòîðîâ (Ë.
Ëåîíòüåâûì). À òàêæå ïðèâåäåíû ðåçóëüòàòû ñ÷åòà äëÿ ðàçëè÷íûõ íàïåðåä çàäàííûõ
ôèëîãåíåòè÷åñêèõ ïðîôèëåé.

1. ÂÂÅÄÅÍÈÅ

Ðàçðàáîòàí àëãîðèòì äëÿ ïîèñêà áåëêîâ ïî çàäàííîìó ôèëîãåíåòè÷åñêîìó ïðîôèëþ. Â
çàìåòêå ðàññìàòðèâàåòñÿ ñëó÷àé, êîãäà ôèëîãåíåòè÷åñêèé ïðîôèëü îïðåäåëÿåòñÿ íåïîñðåä-
ñòâåííî ïî äâóì ñïèñêàì ãåíîìîâ. Â îáùåì ñëó÷àå ïðîôèëü îïðåäåëÿåòñÿ ñõîäñòâîì èñêîìîãî
áåëêà ñ ïðåäñòàâèòåëåì èç êàæäîãî ãåíîìà. Èòàê, èùåòñÿ áåëîê, íàèáîëåå ñîîòâåòñòâóþùèé
ýòèì äâóì ñïèñêàì, ò.å. áåëîê ãîìîëîãè êîòîðîãî ïðèñóòñòâóþò âî âñåõ ãåíîìàõ èç ïåðâîãî
ñïèñêà (�ïëþñ-ñïèñîê�), è â òîæå âðåìÿ ëó÷øèé ãîìîëîã â êàæäîì ãåíîìå èç âòîðîãî ñïèñêà
(�ìèíóñ-ñïèñîê�) èìååò ìåíüøåå ñõîäñòâî ñ äàííûì áåëêîì, ÷åì ëó÷øèé ãîìîëîã èç ëþáîãî
ãåíîìà, ïðèíàäëåæàùåãî ïåðâîìó ñïèñêó. Íà ñàìîì äåëå, èùóòñÿ íåñêîëüêî ëó÷øèõ (�ñóáîï-
òèìàëüíûõ�) áåëêîâ, óäîâëåòâîðÿþùèõ ýòîìó óñëîâèþ.

Íàïðèìåð, òàê ìîãóò èñêàòüñÿ ðåãóëÿòîðíûå áåëêè ïî èõ ïîòåíöèàëüíûì ñàéòàì ñâÿçûâà-
íèÿ ñ ÄÍÊ èëè ÐÍÊ, êîãäà ïëþñ-ñïèñîê ñîñòîèò èç ãåíîìîâ, ñîäåðæàùèõ õîòÿ áû îäèí ðå-
ãóëÿòîðíûé ñàéò ðàññìàòðèâàåìîãî òèïà, à ìèíóñ-ñïèñîê ñîñòîèò èç ãåíîìîâ, íå ñîäåðæàùèõ
òàêîãî ñàéòà. Äðóãîé ïðèìåð: àëãîðèòì ïðèìåíèì äëÿ ïîèñêà áåëêîâ, êîäèðóþùèõ õàðàêòåð-
íûå ïðèçíàêè îðãàíèçìà (íàëè÷èå/îòñóòñòâèå æãóòèêà èëè ôîòîñèñòåì è ò.ä. ó îðãàíèçìà).

2. ÀËÃÎÐÈÒÌ

Àëãîðèòì ñîñòîèò â ñïåöèàëüíî îðãàíèçîâàííîì ïîñëåäîâàòåëüíîì ïðîñìîòðå äâóõ âõîä-
íûõ ñïèñêîâ (�ïëþñ� è �ìèíóñ� ñïèñêè) ñ âû÷èñëåíèåì ìèíèìàêñà. Äëÿ ýòîãî èç ïëþñ-ñïèñêà
âûáèðàåòñÿ ãåíîì (íàçûâàåìûé �ïåðâûì�): ñàìûé êîðîòêèé ïî êîëè÷åñòâó áåëêîâ â íåì èëè
ñàìûé äëèííûé â ýòîì ñìûñëå èëè ïðîñìàòðèâàþòñÿ âñå ãåíîìû èç ýòîãî ñïèñêà â êà÷åñòâå
�ïåðâûõ�.

Äëÿ êàæäîãî ãåíîìà (íàçûâàåìîãî �òåêóùèé ãåíîì�) èç ïëþñ-ñïèñêà, êðîìå ïåðâîãî, è êàæ-
äîãî áåëêà (íàçûâàåìîãî �òåêóùèé áåëîê�) èç ïåðâîãî ãåíîìà âûïîëíÿåòñÿ ñëåäóþùàÿ ïðîöå-
äóðà.

� Â òåêóùåì ãåíîìå îïðåäåëÿåòñÿ ñàìûé áëèçêèé â ñìûñëå êà÷åñòâà âûðàâíèâàíèÿ áåëîê ê
òåêóùåìó áåëêó.

� Êàæäîìó òåêóùåìó áåëêó ñîïîñòàâëÿåòñÿ ìèíèìàêñ êà÷åñòâ âûðàâíèâàíèé ïî ïëþñ-ñïèñêó,
ãäå ìàêñèìóì áåðåòñÿ ïî áåëêàì òåêóùåãî ãåíîìà, è ìèíèìóì � ïî ãåíîìàì èç ïëþñ-ñïèñêà.
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� Òåïåðü äëÿ êàæäîãî òåêóùåãî ãåíîìà èç ìèíóñ-ñïèñêà è êàæäîãî òåêóùåãî áåëêà èùåì
áåëîê èç òåêóùåãî ãåíîìà, êà÷åñòâî âûðàâíèâàíèÿ êîòîðîãî ñ òåêóùèì áåëêîì ïðåâûøàåò
ìèíèìàêñ. Åñëè íàõîäèì òàêîé áåëîê, òî ïåðåõîäèì ê ñëåäóþùåìó òåêóùåìó áåëêó. Èíà÷å
ïåðåõîäèì ê ñëåäóþùåìó ãåíîìó èç ìèíóñ-ñïèñêà. Â ðåçóëüòàòå òåêóùèé áåëîê ñî âñåìè
ñîîòâåòñòâóþùèìè åìó ìàêñèìóìàìè êà÷åñòâ îòíîñèòåëüíî âñåõ ãåíîìîâ èç ïëþñ è ìèíóñ
ñïèñêîâ çàíîñèì â èòîãîâûé ñïèñîê. Ýòè ìàêñèìóìû è ÿâëÿþòñÿ ôèëîãåíåòè÷åñêèì ïðî-
ôèëåì êàæäîãî òåêóùåãî áåëêà, ïîïàâøåãî â èòîãîâûé ñïèñîê.

� Âû÷èñëÿåì òîò èç ýòèõ ïðîôèëåé, êîòîðûé íàèëó÷øèì îáðàçîì ñîãëàñóåòñÿ ñ èñõîäíûì
ðàçáèåíèåì íà ïëþñ- è ìèíóñ-ñïèñêè. Îí è ñîîòâåòñòâóþùèé áåëîê ÿâëÿþòñÿ ðåçóëüòàòîì
ðàáîòû àëãîðèòìà.

Ôèëîãåíåòè÷åñêèé ïðîôèëü ëþáîãî áåëêà � ôóíêöèÿ, ñîïîñòàâëÿþùàÿ êàæäîìó ãåíîìó
èç ïëþñ è ìèíóñ ñïèñêîâ ÷èñëî, ðàâíîå êà÷åñòâó âûðàâíèâàíèÿ ýòîãî áåëêà ñ áëèæàéøèì
ãîìîëîãîì â äàííîì ãåíîìå. Êà÷åñòâî âûðàâíèâàíèÿ äâóõ áåëêîâ îïðåäåëÿåòñÿ, íàïðèìåð,
êàê çíà÷åíèå E-value, âûäàâàåìîå ïðîãðàììîé BLAST. Âìåñòî E-value ìîæíî ðàññìàòðèâàòü,
ïî êðàéíåé ìåðå äëÿ ïëþñ-ñïèñêà íåêîòîðîìó ñðåäíåìó äâóõ E-value â ïðÿìóþ è îáðàòíóþ
ñòîðîíû (êàê â ñëó÷àå âû÷èñëåíèÿ îðòîëîãà). Â íàøåì ñëó÷àå, ôèëîãåíåòè÷åñêèé ïðîôèëü
äâóõ ñïèñêîâ (è ïðèáëèçèòåëüíûé ïðîôèëü èñêîìîãî áåëêà) � ôóíêöèÿ, ïðèíèìàþùàÿ äâà
çíà÷åíèÿ, îäíî èç íèõ (íàïðèìåð, ðàâíîå 0) íà ãåíîìàõ èç ïëþñ ñïèñêà, äðóãîå (ðàâíîå 1) � íà
ãåíîìàõ èç ìèíóñ-ñïèñêà. Ìåðà ñõîäñòâà ïðîôèëåé, ïîíèìàåìûõ êàê âåêòîðû, îïðåäåëÿåòñÿ
çäåñü êàê êîñèíóñ cos ϕ óãëà ϕ ìåæäó âåêòîðàìè ïðîôèëåé.

3. ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïðèâåäåíû ðåçóëüòàòû òîëüêî äëÿ ñëó÷àåâ, êîãäà ïëþñ- è ìèíóñ-ñïèñêè ãåíîìîâ îðãàíèçìîâ
áðàëèñü èç áàçû äàííûõ Genome Properties (www.tigr.org/tigr-scripts/CMR2/genome_ prop-
erties), à àìèíîêèñëîòíûå ïîñëåäîâàòåëüíîñòè, ñîîòâåòñòâóþùèå ãåíàì, � èç áàçû äàííûõ
Genebank.

Â òàáëèöàõ 1-6 â ïåðâîì ñòîëáöå óêàçàíî èìÿ áåëêà (protein ID â Genebank), âî âòîðîì
ñòîëáöå óêàçàíà àííîòàöèÿ ê ýòîìó áåëêó, â òðåòüåì � åãî äëèíà â àìèíîêèñëîòàõ, â ÷åòâåð-
òîì � ìåðà ñõîäñòâà ôèëîãåíåòè÷åñêîãî ïðîôèëÿ ýòîãî áåëêà ñ ôèëîãåíåòè÷åñêèì ïðîôèëåì
èñõîäíîé ïàðû ïëþñ-ìèíóñ-ñïèñêîâ.

Íèæå ïåðå÷èñëåíû ïëþñ è ìèíóñ ñïèñêè äëÿ ïîñëåäóþùèõ øåñòè òàáëèö.

1. Ïëþñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Mycobacterium tuberculosis, Neisseria meningitidis,
Streptococcus pneumoniae, Streptococcus pyogenes, Yersinia pestis, Brucella suis, Porphyromonas

gingivalis, Clostridium tetani, Vibrio vulni�cus, Enterococcus faecalis, Treponema denticola, Yersinia

pestis, Streptococcus agalactiae, Burkholderia pseudomallei, Campylobacter jejuni, Staphylococcus epi-

dermidis.
Ìèíóñ-ñïèñîê ñîñòîèò èç: Aquifex aeolicus, Pyrobaculum aerophilum, Pyrococcus furiosus, Shewanella

oneidensis, Pseudomonas putida, Pyrococcus abyssi, Thermoplasma acidophilum, Thermoplasma vol-

canium, Oceanobacillus iheyensis, Methanococcus maripaludis, Streptococcus thermophilus, Dehalo-

coccoides ethenogenes, Silicibacter pomeroyi, Acinetobacter sp.

2. Ïëþñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Treponema pallidum, Aquifex aeolicus, Pseudomonas

aeruginosa, Escherichia coli, Caulobacter crescentus, Agrobacterium tumefaciens, Geobacter sulfurredu-
cens, Treponema denticola, Bacillus subtilis, Listeria monocytogenes, Methanocaldococcus jannaschii.
Ìèíóñ-ñïèñîê ñîñòîèò èç: Streptococcus agalactiae, Enterococcus faecalis, Dehalococcoides ethenogenes,
Staphylococcus epidermidis, Staphylococcus aureus.

3. Ïëþñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Pseudomonas putida, Treponema denticola, Vibrio vulni�-
cus, Campylobacter jejuni, Silicibacter pomeroyi.
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Ìèíóñ-ñïèñîê ñîñòîèò èç: Mycobacterium tuberculosis, Neisseria meningitidis, Streptococcus pneumo-

niae, Chlorobium tepidum, Porphyromonas gingivalis, Enterococcus faecalis, Corynebacterium e�ciens,
Dehalococcoides ethenogenes, Staphylococcus epidermidis.

4. Ïëþñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Mycobacterium tuberculosis, Neisseria meningitidis,
Streptococcus pneumoniae, Streptococcus pyogenes, Yersinia pestis, Escherichia coli, Brucella suis,
Porphyromonas gingivalis, Clostridium tetani, Vibrio vulni�cus, Enterococcus faecalis, Treponema

denticola, Streptococcus agalactiae, Burkholderia pseudomallei, Campylobacter jejuni, Staphylococcus

epidermidis.
Ìèíóñ-ñïèñîê ñîñòîèò èç: Chlorobium tepidum, Agrobacterium tumefaciens, Pyrobaculum aerophilum,
Pyrococcus furiosus, Pseudomonas putida, Bacteroides thetaiotaomicron, Staphylococcus epidermidis,
Mannheimia succiniciproducens, Pyrococcus abyssi, Nitrosomonas europaea, Thermoplasma volcanium,
Corynebacterium e�ciens, Methanococcus maripaludis, Streptococcus thermophilus, Dehalococcoides

ethenogenes, Silicibacter pomeroyi, Desulfotalea psychrophila, Acinetobacter,sp, Azoarcus sp.

5. Ïëþñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Neisseria meningitides, Chlorobium tepidum, Yersinia

pestis, Escherichia coli, Brucella suis, Pseudomonas putida, Porphyromonas gingivalis, Bacteroides

thetaiotaomicron, Vibrio vulni�cus, Haemophilus ducreyi, Treponema denticola, Rhodopseudomonas

palustris, Burkholderia pseudomallei, Borrelia garinii, Campylobacter jejuni, Dehalococcoides ethenoge-
nes, Silicibacter pomeroyi.
Ìèíóñ-ñïèñîê ñîñòîèò èç: Mycobacterium tuberculosis, Streptococcus pneumoniae, Streptococcus pyoge-
nes, Clostridium tetani, Enterococcus faecalis, Lactobacillus johnsonii, Mycoplasma mobile, My-

coplasma hyopneumoniae, Streptococcus agalactiae, Corynebacterium e�ciens, Geobacillus kaustophilus,
Methanococcus maripaludis, Bacillus licheniformis, Streptococcus thermophilus, Staphylococcus epider-

midis.

6. Ïëþñ-ñïèñîê ñîñòîèò èç: Clostridium acetobutylicum, Bacillus cereus, Bacillus anthracis, Bacillus

subtilis, Streptomyces coelicolor Bacillus halodurans, Clostridium perfringens, Oceanobacillus iheyensis.
Ìèíóñ-ñïèñîê ñîñòîèò èç: Helicobacter pylori, Mycobacterium tuberculosis, Neisseria meningitidis,
Streptococcus pneumoniae, Chlorobium tepidum, Streptococcus pyogenes, Yersinia pestis, Brucella suis,
Pseudomonas putida, Porphyromonas gingivalis, Enterococcus faecalis, Treponema denticola, Streptococ-
cus agalactiae, Corynebacterium e�ciens, Burkholderia pseudomallei, Campylobacter jejuni, Dehalococ-
coides ethenogenes, Staphylococcus epidermidis, Silicibacter pomeroyi.

Àâòîðû áëàãîäàðÿò Ì.Ñ. Ãåëüôàíäà è À.Â. Ñåëèâåðñòîâà çà îáñóæäåíèå è ïîìîùü ïðè âûïîëíåíèè
ðàáîòû.

Ðàáîòà ïîääåðæàíà ãðàíòîì ÌÍÒÖ 2766.
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Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

AAK44233.1 Ïåïòèäèë-ïðîëèë öèñ-òðàíñ èçîìåðàçà 182 0.685
AAK47907.1 Ðèáîñîìàëüíûé áåëîê L36 37 0.681
AAK48043.1 spoU ðÐÍÊ ìåòèëàçà 253 0.669
AAK46547.1 Ñåìåéñòâî ãëèöåðàò êèíàçû 381 0.657
AAK44336.1 Ðèáîñîìàëüíûé áåëîê L28 94 0.641
AAK45654.1 ABC òðàíñïîðòåð 859 0.614
AAK48188.1 Íåîïðåäåëåííûé BCR, YbaB 133 0.594
AAK45284.1 Ïàðà-àìèíîáåíçîàò-ñèíòàçà 547 0.580
AAK48409.1 Ðèáîñîìàëüíûé áåëîê L34 47 0.529
AAK47393.1 Áåëîê, ñâÿçûâàþùèé ÄÍÊ HU 214 0.522
AAK46790.1 Áåëîê, àññîöèèðîâàííûé ñ IojAP 126 0.520
AAK44424.1 ABC òðàíñïîðòåð, ïåðìåàçà 1241 0.487
AAK48405.1 Áåëîê, ñîäåðæàùèé R3H äîìåí 187 0.485
AAK45135.1 Áåëîê õîëîäîâîãî øîêà 135 0.484
AAK44559.1 Äåîêñèöèòèäèí òðèôîñôàò äåàìèíàçà 190 0.465
AAK44964.1 Ðèáîñîìàëüíûé áåëîê L22 197 0.462
AAK45207.1 Ôîñôàòíûé ABC òðàñïîðòåð 276 0.447
AAK44976.1 Ðèáîñîìàëüíûé áåëîê S14 61 0.439
AAK47421.1 Ãëóòàìèë-òÐÍÊ ñóáúåäèíèöà C àìèíîòðàíñôåðàçû 99 0.419
AAK46854.1 ABC òðàíñïîðòåð, áåëîê, ñâÿçûâàþùèé ÀÒÔ 558 0.394
AAK46833.1 Õîìîöèñòåèí S-ìåòèëòðàíñôåðåàçà 302 0.391
AAK45308.1 Ðåãóëÿòîð ñâÿçè ñ ÄÍÊ KdpE 226 0.372
AAK47806.1 Îêñèäîðåäóêòàçà, ñâÿçàíàÿ ñ FMN 396 0.368
AAK44817.1 Õåì-òèîëàòíûé ïðîòåèí P450 472 0.351
AAK47102.1 Îêñèäîðåäóêòàçà 468 0.316
AAK47726.1 Äîìåí, ñâÿçàíûé ñ Fe-S ìåòàáîëèçìîì 143 0.316
AAK46029.1 Ïðåäïîëîæèòåëüíûé áåëîê MT1757 386 0.315
AAK45872.1 Ôóìàðàò ðåäóêòàçà, 15 kDa áåëîê 126 0.313
AAK45257.1 Ðåãóëÿòîð ñâÿçè ñ ÄÍÊ 230 0.311
AAK47292.1 Íåîïðåäåëåííûé áåëîê UPF0102 141 0.309

Òàáëèöà 1. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-ñïèñêàì (1) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, ÿâëÿþùèìñÿ ïàòîãåííûìè äëÿ æèâîòíûõ.
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Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

AAG03801.1 Ìåòèëòðàíñôåðàçà PilK 291 0.780
AAG07039.1 Ôîñôàòèäàò öèòèäèëòðàíñôåðàçà 271 0.769
AAG07324.1 Âåðîÿòíûé êîìïîíåíò ABC òàóðèíîâîãî òðàíñïîðòåðà 263 0.752
AAG06642.1 Âåðîÿòíûé êîìïîíåíò ABC òðàíñïîðòåðà 331 0.733
AAG06995.1 Áåëîê PotA, òðàñïîðòåð ïîëèàìèíîâ. 363 0.733
AAG08955.1 Ðèáîñîìàëüíûé áåëîê L34 44 0.720
AAG07630.1 Ðèáîñîìàëüíûé áåëîê L36 38 0.720
AAG04423.1 SEC-C ìîòèâ 66 0.718
AAG08921.1 Ïðîêàðèîòè÷åñêèé dksA/traR C4 öèíêîâûé ïàëåö 134 0.658
AAG07302.1 Áåëîê áèîñèíòåçà B1 185 0.628
AAG07866.1 Áåëîê, ïîõîæèé íà Maf. 201 0.628
AAG07429.1 Ìàëàÿ ñóáúåäèíèöà ýêñîäåîêñèðèáîíóêëåàçû 80 0.620
AAG07278.1 Âåðîÿòíûé êîìïîíåíò ABC òðàíñïîðòåðà 387 0.620
AAG03527.1 Âåðîÿòíàÿ ïåðìåàçà ABC òðàíñïîðòåðà 365 0.620
AAG05121.1 Ñóïåðñåìåéñòâî, ñõîæåå ñ òðàíãëþòàìèíàçîé 266 0.616
AAG08114.1 2-àìèíî-4-ãèäðîêñè-6-ãèäðîêñèìåòèëäåãèäðîïòåðèäèí 162 0.613

ïèðîôîñôîêèíàçà
AAG04858.1 Íåèçâåñòíûé áåëîê Y�H ñåìåéñòâà ÊÎÃ1496 240 0.609
AAG06850.1 Âåðîÿòíûé ðåãóëÿòîðíûé ãèáðèä 919 0.592
AAG08270.1 Äâóõêîìïîíåíòíûé ðåãóëÿòîð îòâåòíîé ðåàêöèè 229 0.585
AAG04294.1 RsmA, ðåãóëÿòîð âòîðè÷íûõ ìåòàáîëèòîâ 61 0.577
AAG06033.1 NADH äåãèäðîãèíàçà I öåïî÷êà J 166 0.573
AAG05275.1 ÄÍÊ ïîëèìåðàçà II 787 0.564
AAG04865.1 Áåëîê CcmB 223 0.554
AAG07931.1 Ãèïîòåòè÷åñêèé áåëîê 242 0.554
AAG06772.1 Âåðîÿòíûé êîìïîíåíò ABC ôîñôàòíîãî òðàíñïîðòåðà 278 0.554
AAG08203.1 Äîëèöèë-ôîñôàò-ìàííîçà ìàííîñèëòðàñôåðåàçà 478 0.554
AAG04741.1 Ñóïåðñìåéñòâî ôàöèëèòàòîð 403 0.554
AAG04840.1 Äîìåí ñ íåèçâåñòíîé ôóíêöèåé (DUF477) 447 0.550
AAG04826.1 Âåðîÿòíûé äâóõêîìïîíåíòíûé ðåãóëÿòîð 229 0.538
AAG06592.1 Âåðîÿòíûé äâóõêîìïîíåíòíûé ðåãóëÿòîð 225 0.531

Òàáëèöà 2. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-ñïèñêàì (2) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, îáëàäàþùèõ ñâîéñòâîì õåìîòàêñèñà.
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Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

AAN69932.1 Áåëîê ñèíòåçà æãóòèêà FliQ 89 0.911
AAN66924.1 Àìèíîêèñëîòíûé òðàñïîðòåð 254 0.707
AAN66643.1 ABC òðàíñïîðòåð ñàõàðîâ, ÀÒÔ-ñâÿçûâàþùèé 384 0.679
AAN68382.1 ABC òðàíñïîðòåð ãëèöèíà áåòàèíà/L-ïðîëèíà 698 0.679
AAN66429.1 Áåëîê ñèñòåìû âûäåëåíèÿ, ïåðìåàçà 722 0.672
AAN68581.1 Äèàöèëãëèöåðîë êèíàçà 117 0.667
AAN68067.1 ABC òðàíñïîðòåð ðèáîçû 524 0.655
AAN65872.1 ABC òðàíñïîðòåð ñóëüôîíàòà, ñóáúåäèíèöà SsuB 270 0.654
AAN69732.1 ABC òðàíñïîðòåð áåëêîâ 534 0.654
AAN67930.1 Âåðîÿòíûé ABC òðàíñïîðòåð 228 0.654
AAN70413.1 Âåðîÿòíûé ABC òðàíñïîðòåð ðàçâåòâëåííûõ àìèíîêèñëîò 285 0.654
AAN68367.1 Âåðîÿòíûé ABC òðàíñïîðòåð ðèáîçû 512 0.654
AAN70502.1 Âåðîÿòíûé áåëîê ñèñòåìû âûäåëåíèÿ, ïåðìåàçà 602 0.654
AAN69797.1 Ñèñòåìà ýêñïîðòà ïèîâåðäèíà, ïåðìåàçà 552 0.654
AAN67853.1 Âåðîÿòíûé òðàíñïîðòåð, ïåðìåàçà 626 0.654
AAN68028.1 Âåðîÿòíûé ABC òðàíñïîðòåð æåëåçà 262 0.654
AAN70772.1 Âåðîÿòíûé ABC òðàíñïîðòåð, ïåðìåàçà 906 0.654
AAN70702.1 ABC òðàíñïîðòåð 352 0.654
AAN68200.1 ABC òðàíñïîðòåð ñèäåðîôîðà 258 0.654
AAN69331.1 ABC òðàíñïîðòåð 221 0.654
AAN68375.1 Âåðîÿòíûé ABC òðàíñïîðòåð ðàçâåòâëåííûõ àìèíîêèñëîò 277 0.654
AAN68949.1 ABC òðàíñïîðòåð íèêåëÿ 256 0.654
AAN67399.1 Ñèñòåìà ýêñïîðòà ëèïîïîëèñàõàðèäîâ 405 0.654
AAN68356.1 Âåðîÿòíûé ABC òðàíñïîðòåð ðàçâåòâëåííûõ àìèíîêèñëîò 266 0.654
AAN65775.1 Âåðîÿòíûé ABC òðàíñïîðòåð 263 0.654
AAN65914.1 ABC òðàíñïîðòåð àìèíîêèñëîò 257 0.654
AAN66578.1 Âåðîÿòíûé ABC òðàíñïîðòåð 241 0.654
AAN68361.1 Âåðîÿòíûé ABC òðàíñïîðòåð ðàçâåòâëåííûõ àìèíîêèñëîò 257 0.654
AAN70744.1 ABC òðàíñïîðòåð ïóòðåñöèíà 380 0.654
AAN65752.1 ABC òðàíñïîðòåð öèíêà, áåëîê ZnuC 257 0.654

Òàáëèöà 3. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-ñïèñêàì (3) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, èìåþùèõ æãóòèê.
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30 ËÅÎÍÒÜÅÂ, ËÞÁÅÖÊÈÉ

Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

AAN82013.1 Âåðîÿòíûé ðåãóëÿòîð îòâåòíîé ðåàêöèè 240 0.728
AAN79496.1 Òðàíñïîðòíûé áåëîê, cydD 588 0.728
AAN83905.1 Òðàíñêðèïöèîííûé ðåãëóÿòîðíûé áåëîê creB 229 0.712
AAN83058.1 50S Ðèáîñîìàëüíûé áåëîê L34 46 0.682
AAN79132.1 Òðàíñêðèïöèîííûé ðåãóëÿòîðíûé áåëîê cusR 227 0.666
AAN83715.1 50S Ðèáîñîìàëüíûé áåëîê L9 149 0.634
AAN79689.1 ÀÒÔ ñâÿçûâàþùèé áåëîê 704 0.586
AAN78986.1 Ôîñôàòíûé ðåãóëîí. Ðåãóëÿòîðíûé áåëîê phoB 229 0.565
AAN82395.1 Âåðîÿòíûé ABC-òðàíñïîðòåð, yrbF 269 0.509
AAN79350.1 Âåðîÿòíûé ABC-òðàíñïîðòåð, ybhF 583 0.441
AAN80846.1 Âåðîÿòíûé òðàíñêðèïèöèîííûé ðåãóëÿòîðíûé yedW 260 0.417
AAN80127.1 Ïåïòèäèë-òÐÍÊ ãèäðîëàçà 194 0.416
AAN82906.1 Âåðîÿòíûé áåëîê yicG 223 0.375
AAN79495.1 Òðàíñïîðòíûé áåëîê, cydC 573 0.363
AAN82445.1 Ôîðìîîáðàçóþùèé áåëîê mreC 367 0.362
AAN79161.1 Âåðîÿòíûé áåëîê yjiX 65 0.356
AAN79198.1 Ôîðìîîáðàçóþùèé áåëîê rodA 370 0.352
AAN79590.1 Áåëîê õîëîäíîãî øîêà cspH 70 0.339
AAN83848.1 Âåðîÿòíûé áåëîê yjiX 67 0.330
AAN80880.1 Âåðîÿòíûé ABC òðàíñïîðòåð 609 0.327
AAN81349.1 Àêòèâàòîð Ä-ñåðèí äåàìèíàçû 317 0.318
AAN78649.1 Áåëîê yadF 220 0.317
AAN83755.1 Âåðîÿòíûé áåëîê protein 136 0.308
AAN81387.1 Ðåãóëÿòîðíûé áåëîê êñàíòîçèíîâîãî îïåðîíà 299 0.305
AAN82309.1 Âåðîÿòíûé áåëîê yhaL 56 0.304
AAN81531.1 Âåðîÿòíûé áåëîê yfhC 178 0.300
AAN81536.1 Holo-[acyl-carrier] ñèíòàçà 126 0.296
AAN78650.1 Âåðîÿòíûé ABC-òðàíñïîðòåð, yadG 308 0.292
AAN79118.1 Ïåïòèäèë-ïðîëèë öèñ-òðàíñ èçîìåðàçà B 164 0.277
AAN79030.1 Âåðîÿòíûé áåëîê 433 0.273

Òàáëèöà 4. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-ñïèñêàì (4) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, ÿâëÿþùèõñÿ ïàòîãåííûìè äëÿ ÷åëîâåêà.
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Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

AAN82012.1 Ãèñòèäèí êèíàçà, ÄÍÊ ãèðàçà 490 0.526
AAN83058.1 50S Ðèáîñîìàëüíûé áåëîê L34 46 0.526
AAN78892.1 Âåðîÿòíûé òðàíñêðèïöèîííûé ðåãóëÿòîð, ñõîæèé ñ LysR 329 0.503
AAN78842.1 Âåðîÿòíûé öèòîïëàçìàòè÷åñêèé ìåìáðàííûé áåëîê 715 0.494
AAN80557.1 Âåðîÿòíûé áåëîê ydiD 566 0.470
AAN80906.1 Òðàíñêðèïöèîííûé ðåãóëÿòîð cbl 316 0.453
AAN79132.1 Òðàíñêðèïöèîííûé ðåãóëÿòîðíûé áåëîê cusR 227 0.436
AAN78649.1 Áåëîê yadF 220 0.424
AAN82013.1 Âåðîÿòíûé ðåãóëÿòîð îòâåòíîé ðåàêöèè 240 0.390
AAN83081.1 Òðàíñïîðò ôîñòôàòà, áåëîê pstB 257 0.360
AAN78544.1 Âåðîÿòíàÿ êðîòîáåòàèí/êàðíèòèí-ÑîÀ ëèãàçà 522 0.351
AAN80839.1 ÄÍÊ-öèòîçèíîâàÿ ìåòèëòðàíñôåðàçà 472 0.328
AAN82618.1 Áåëîê envZ 450 0.310
AAN78650.1 Âåðîÿòíûé ABC òðàíñïîðòåð yadG 308 0.308
AAN82462.1 Âåðîÿòíûé áåëîê yhdT 86 0.308
AAN79190.1 Sec-íåçàâèñèìûé áåëîê tatE 67 0.308
AAN80098.1 Äèñóëüôèä ñâÿçûâàþùèé áåëîê 178 0.308
AAN80524.1 Ãîìîëîã áåëêà PhsC 261 0.300
AAN82952.1 Âåðîÿòíûé áåëîê 145 0.273
AAN79030.1 Âåðîÿòíûé áåëîê 433 0.273
AAN82906.1 Âåðîÿòíûé áåëîê yicG 223 0.263
AAN81986.1 Âåðîÿòíûé áåëîê yggT 188 0.243
AAN81244.1 Âåðîÿòíûé òðàíñêðèïöèîííûé ðåãóëÿòîð yfaX 260 0.242
AAN79161.1 Âåðîÿòíûé áåëîê yjiX 65 0.236
AAN82616.1 Âåðîÿòíûé áåëîê 50 0.228
AAN83376.1 Áèîñèíòåç òèàìèíà, âîçìîæíûé äîíîð ñåðû 66 0.226
AAN82525.1 50S Ðèáîñîìàëüíûé áåëîê L23 100 0.225
AAN79689.1 ÀÒÔ ñâÿçûâàþùèé áåëîê 704 0.225
AAN79258.1 Âåðîÿòíûé ïðåäøåñòâåííèê ybfA 68 0.218
AAN79311.1 Âåðîÿòíûé ïðåäøåñòâåííèê ybhT 51 0.218

Òàáëèöà 5. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-ñïèñêàì (5) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, èìåþøèõ âíåøíþþ ìåìáðàíó.
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Èìÿ áåëêà Êîììåíòàðèé ê îïèñàíèþ áåëêà Äëèíà Ìåðà
ñõîäñòâ

áåëêà äâóõ
ïðîôèëåé

CAB94648.1 Õèòèíàçà 244 0.690
CAB52067.1 Âåðîÿòíûé òðàíñïîðòåð ðàçâåòâëåííûõ àìèíîêèñëîò 309 0.661
CAA16436.1 Àöèëòðàíñôåðàçà 295 0.627
CAB88882.1 Âåðîÿòíûé áåëîê âíóòðåííåé ìåìáðàíû 110 0.612
CAB51427.1 Âåðîÿòíûé ìåìáðàííûé áåëîê 275 0.608
CAC04234.1 Âåðîÿòíûé òðàíñìåìáðàííûé áåëîê 511 0.589
CAB88472.1 ABC òðàíñïîðòåð ôîñôàòîâ 258 0.583
CAA20004.1 Ãèñòîíîïîäîáíûé ÄÍÊ-ñâÿçûâàþùèé áåëîê 218 0.579
CAB90891.1 Äâóõêîìïîíåíòíàÿ ñèñòåìà îáðàòíîé ðåàêöèè 233 0.566
CAB70633.1 Âåðîÿòíàÿ äâóõêîìïîíåíòíàÿ ñèñòåìà îáðàòíîé ðåàêöèè 222 0.547
CAB94591.1 Ðåïðåññîð, ÷óâñòâèòåëüíûé ê ïåðåêèñè âîäîðîäà 138 0.538
CAB42663.1 Ïèððîëèí-5-êàðáîêñèëàò ðåäóêòàçà 284 0.533
CAC01592.1 Âåðîÿòíûé ñèãìà ôàêòîð 221 0.530
CAB66241.1 30s Ðèáîñîìàëüíûé áåëîê S20. 88 0.528
CAB94530.1 50S Ðèáîñîìàëüíûé áåëîê L31 74 0.516
CAB42783.1 Âåðîÿòíûé 30S Ðèáîñîìàëüíûé áåëîê S14 101 0.516
CAA15876.1 RecX, âåðîÿòíûé ðåãóëÿòîðíûé áåëîê 188 0.507
CAB82083.1 30S Ðèáîñîìàëüíûé áåëîê S14 61 0.505
CAD55531.1 Âîçìîæíûé òðàíñêðèïöèîííûé ðåãóëÿòîð ñåìåéñòâà LysR 316 0.503
CAB77409.1 50S Ðèáîñîìàëüíûé áåëîê L33 54 0.500
CAB94062.1 Âåðîÿòíûé áåëîê SC7A12.15. 206 0.500
CAC37897.1 Âåðîÿòíûé ABC òðàíñïîðòåð 662 0.500
CAC14501.1 Àöåòèëòðàíñôåðàçà 174 0.499
CAC32286.1 Âåðîÿòíûé áåëîê âíóòðåííåé ìåìáðàíû 324 0.499
CAB42698.1 Âåðîÿòíûé áåëîê 124 0.498
CAB92674.1 Âåðîÿòíûé áåëîê âíóòðåííåé ìåìáðàíû 558 0.494
CAB61184.1 Âåðîÿòíûé áåëîê 293 0.485
CAB92836.1 Âåðîÿòíûé ìåìáðàííûé áåëîê 293 0.478
CAC04497.1 Âåðîÿòíûé áåëîê 375 0.478
CAB93378.1 Øèêèìàò 5-äåãèäðîãèíàçà 255 0.472

Òàáëèöà 6. Ïåðâûå 30 áåëêîâ, îòîáðàííûõ íàøèì àëãîðèòìîì ïî ïëþñ-ìèíóñ-cïèñêàì (6) è
õàðàêòåðíûõ äëÿ îðãàíèçìîâ, ñïîñîáíûõ ê ñïîðîîáðàçîâàíèþ.
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