
ìåíòîâ è áèîèíôîðìàòè÷åñêè ïðåäñêàçûâàþòñÿ êàê íà-
òèâíî ðàçâåðíóòûå ïîëèïåïòèäû. Ýêñïåðèìåíòû ïî õè-
ìè÷åñêîé ñøèâêå ïîêàçàëè, ÷òî íè îäèí èç ïåðå÷èñëåí-
íûõ ïîëèïåïòèäîâ íå ñïîñîáåí ê ôîðìèðîâàíèþ
ìóëüòèìåðîâ. Äàííûå, ïîëó÷åííûå äëÿ N-êîíöåâûõ äî-
ìåíîâ áåëêîâ CTCF ïðè ðàçíûõ êîíöåíòðàöèÿõ îáðàçöîâ,
ïðèâåäåíû â òàáëèöå. Âèäíî, ÷òî òîëüêî äëÿ áåëêà CTCF
D. melanogaster ìîëåêóëÿðíàÿ ìàññà ïî ðåçóëüòàòàì èç-
ìåðåíèé â íåñêîëüêî ðàç ïðåâîñõîäèò ìîëåêóëÿðíóþ ìàñ-
ñó ìîíîìåðà. Ïî÷òè äâóêðàòíîå ïðåâûøåíèå íàáëþäàå-
ìîé ìîëåêóëÿðíîé ìàññû íàáëþäàåòñÿ òàêæå äëÿ CTCF
D. pulex è S. purpuratus, îäíàêî ìóëüòèìåðèçàöèÿ ýòèõ äî-
ìåíîâ íå ïîäòâåðæäàåòñÿ äðóãèìè ìåòîäàìè, è ïîëó÷åí-
íûå ðåçóëüòàòû ìîãóò áûòü ñëåäñòâèåì òîãî, ÷òî äëÿ äàí-
íûõ äîìåíîâ èçìåðåíèÿ ïðîâîäèëè ïðè áîëåå íèçêèõ êîí-
öåíòðàöèÿõ, ÷òî ñòàëî ïðè÷èíîé áîëüøîé ïîãðåøíîñòè.

Äëÿ àíàëèçà ñòðóêòóðèðîâàííîñòè èññëåäóåìûõ äî-
ìåíîâ ïðîâîäèëè àíàëèç ãðàôèêîâ Êðàòêè (I�s2 îòíîñè-
òåëüíî s), ôîðìà êîòîðûõ ñèëüíî çàâèñèò îò ñòåïåíè ñâåð-
íóòîñòè èññëåäóåìîãî áåëêà. Äëÿ ñòðóêòóðèðîâàííûõ ïî-
ëèïåïòèäîâ õàðàêòåðíà êóïîëîîáðàçíàÿ ôîðìà êðèâîé
ïðè ìàëûõ çíà÷åíèÿõ s, â òî æå âðåìÿ äëÿ ðàçâåðíóòûõ
ïîëèïåïòèäîâ êðèâàÿ èìååò ëîãàðèôìè÷åñêóþ ôîðìó.
Ïîìèìî D. melanogaster êóïîëîîáðàçíûé èçãèá íàáëþäà-
åòñÿ äëÿ N-êîíöåâîãî äîìåíà C. intestinalis.

Òàêèì îáðàçîì, ïðè ïîìîùè ìåòîäîâ êðóãîâîãî äè-
õðîèçìà è ìàëîóãëîâîãî ðàññåÿíèÿ ðåíòãåíîâñêèõ ëó÷åé
(SAXS) ïîëó÷åíû äàííûå î ïðîñòðàíñòâåííîé ñòðóêòóðå
ìóëüòèìåðèçóþùåãî N-êîíöåâîãî äîìåíà èíñóëÿòîðíîãî
áåëêà CTCF D. melanogaster. Ïî àìèíîêèñëîòíîé ïîñëå-
äîâàòåëüíîñòè äàííûé äîìåí íå èìååò ãîìîëîãèè íè ñ
îäíèì èçâåñòíûì áåëêîâûì äîìåíîì. Ïî äàííûì êðóãî-
âîãî äèõðîèçìà, N-êîíöåâîé äîìåí áåëêà CTCF Drosophi-
la ïðàêòè÷åñêè íå èìååò âòîðè÷íîé ñòðóêòóðû. Ïðè ýòîì
ïî äàííûì SAXS, ýòîò äîìåí èìååò ñòàáèëüíóþ êîìïàêò-
íóþ ñòðóêòóðó â ðàñòâîðå è ÿâëÿåòñÿ òåòðàìåðîì. Ïîëó-
÷åíû ìîäåëè íèçêîãî ðàçðåøåíèÿ ñòðóêòóðû òåòðàìåðà â
ðàñòâîðå. Ôîðìèðîâàíèå òåòðàìåðîâ òàêæå ïîäòâåðæäà-
åòñÿ ïðè ïîìîùè ìåòîäîâ äèíàìè÷åñêîãî ðàññåÿíèÿ ñâåòà
(DLS) è ãåëü-ôèëüòðàöèè. Òàêæå ïðè ïîìîùè SAXS ïî-
ëó÷åíû äàííûå î ïðîñòðàíñòâåííîé ñòðóêòóðå N-êîíöå-

âûõ äîìåíîâ èíñóëÿòîðíûõ áåëêîâ CTCF ïðåäñòàâèòåëåé
îñíîâíûõ ôèëîãåíåòè÷åñêèõ ãðóïï âûñøèõ ìíîãîêëåòî÷-
íûõ. Â îòëè÷èå îò N-êîíöåâîãî äîìåíà áåëêà CTCF Dro-
sophila, ÿâëÿþùåãîñÿ ìóëüòèìåðîì, àíàëîãè÷íûå äîìåíû
äðóãèõ æèâîòíûõ íå ñïîñîáíû ôîðìèðîâàòü îëèãîìåðû
in vitro, áîëüøèíñòâî èç íèõ ÿâëÿþòñÿ ðàçâåðíóòûìè.
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Spatial structure of N-terminal domains of CTCF insulator protein from Drosophila melanogaster was stu-
died using circular dichroism and small-angle X-ray scattering (SAXS). This domain does not possess homolo-
gy with any other protein domain. Circular dichroism data suggests that domain is unfolded. Despite that,
SAXS data clearly demonstrated that domain has compact fold and is tetrameric in solution, low-resolution ab
initio models were developed. Tetramer formation was also confirmed in dynamic light scattering and gel-fil-
tration experiments. The same approach was applied to study N-terminal domains from CTCF proteins of ani-
mals from main phylogenetic groups of higher metazoans. In contrast to N-terminal domains of Drosophila
CTCF protein, similar domains from other animals were unable to form oligomers and most of them were un-
folded.
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