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Àêòóàëüíîñòü. Â òåêóùåé âåðñèè IARC TP53 mutation database èíôîðìàöèÿ î ÷àñòîòå è ñïåêòðå ìóòàöèé â ãåíå ÒÐ53 ó áî-
ëüíûõ äèôôóçíîé Â-êðóïíîêëåòî÷íîé ëèìôîìîé (ÄÂÊÊË) ðîññèéñêîé ïîïóëÿöèè íå ïðåäñòàâëåíà. Öåëü èññëåäîâàíèÿ:
ñðàâíèòü ÷àñòîòó è ñïåêòð ìóòàöèé â ãåíå ÒÐ53 ó áîëüíûõ ÄÂÊÊË ã.Íîâîñèáèðñêà ñ äàííûìè, ïðåäñòàâëåííûìè â IARC TP53
mutation database. Ìàòåðèàëû è ìåòîäû. Ìåòîäîì ïðÿìîãî ñåêâåíèðîâàíèÿ ïî Ñýíãåðó âûïîëíåí àíàëèç êîäèðóþùåé ïîñëå-
äîâàòåëüíîñòè ãåíà ÒÐ53 (ñ 5 ïî 10 ýêçîíû) â îïóõîëåâîé òêàíè 74 ïàöèåíòîâ ñ âïåðâûå óñòàíîâëåííûì äèàãíîçîì ÄÂÊÊË.
Ðåçóëüòàòû. Â ãðóïïå èññëåäîâàíèÿ ó 24,3% ïàöèåíòîâ áûëè âûÿâëåíû ìóòàöèè â êîäèðóþùåé ïîñëåäîâàòåëüíîñòè 5—8 ýê-
çîíîâ ãåíà ÒÐ53. Ìíîæåñòâåííûå ìóòàöèè èìåëè 4% ïàöèåíòîâ. Âûÿâëåíû ñëó÷àè ïîòåðè ãåòåðîçèãîòíîñòè â ãåíå ÒÐ53
â îïóõîëåâîé òêàíè ÄÂÊÊË. Ñïåêòð îäíîíóêëåîòèäíûõ çàìåí â ÒÐ53 â ãðóïïå èññëåäîâàíèÿ çíà÷èìî íå îòëè÷àåòñÿ îò äàííûõ,
ïðåäñòàâëåííûõ â IARC TP53 mutation database, âìåñòå ñ òåì, íàáëþäàëèñü îòëè÷èÿ ïî ëîêàëèçàöèè «ãîðÿ÷èõ òî÷åê» ìóòàöèé.
Â àíàëèçèðóåìîé âûáîðêå áîëüíûõ ÄÂÊÊË «ãîðÿ÷èìè òî÷êàìè» ìóòàöèé ÿâëÿëèñü êîäîíû 275, 155, 272 è 212. Âûâîäû. Ïðè
ñðàâíèòåëüíîì àíàëèçå ðåçóëüòàòîâ ñåêâåíèðîâàíèÿ â ãåíà ÒÐ53 îïóõîëåâîé òêàíè áîëüíûõ ã.Íîâîñèáèðñêà ñ äàííûìè,
ïðåäñòàâëåííûìè â IARC TP53 mutation database, âûÿâëåíû ðàçëè÷èÿ â ñïåêòðå ìóòàöèé. ×àñòîòà ìóòàöèé â ãåíå ÒÐ53 îïóõî-
ëåâîé òêàíè â ãðóïïå èññëåäîâàíèÿ ñîãëàñóåòñÿ ñ äàííûìè ëèòåðàòóðû.
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Relevance. The information about the frequency and spectrum of TP53 gene mutations in Russian patients with diffuse large cell lym-
phoma (DLBCL) is not represented in the current version of the IARC TP53 mutation database. Purpose of the study was to compare the fre-
quency and spectrum of TP53 gene mutations in Novosibirsk patients with DLBCL with the data presented in IARC TP53 mutation database.
Material and methods. The TP53 gene sequence from 5 to 10 exons of 74 tumor tissue samples of patients with newly diagnosed DLBCL was
analyzed by Sanger direct sequencing. Results. In 24.3% of patients were identified a mutation in the coding sequence of exons 5—8 TP53
gene. Multiple mutations had 4% of patients. The cases of loss of heterozygosity in the TP53 gene in DLBCL tumor tissue were revealed. The
spectrum of single-nucleotide substitutions in the TP53 in the study group did not significantly differ from the data presented in IARC TP53 mu-
tation database, but we observed differences in localization of the «hot spot» mutations. In the analyzed group of patients with DLBCL «hot
spots» mutations were in codons 275, 155, 272 and 212. Conclusions. Comparative analysis of the results of sequencing gene TP53 in tumor
tissue of patients with DLBCL in Novosibirsk with the data presented in IARC TP53 mutation database is revealed differences in the spectrum of
mutations. The frequency of mutations in the gene TP53 in the study group are consistent with the literature dates.
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Àêòóàëüíîñòü

×àñòîòà ìóòàöèé â ãåíå ÒÐ53 ïðè äèôôóçíîé
Â-êðóïíîêëåòî÷íîé ëèìôîìå (ÄÂÊÊË) êîëåáëåòñÿ îò
17,6 äî 23,2% [1]. Òàêèå êîëåáàíèÿ ìîãóò áûòü ñâÿçàíû
ñ îãðàíè÷åíèÿìè ïðèìåíÿåìûõ äëÿ îáíàðóæåíèÿ ìóòà-
öèé ìåòîäîâ, íåîäíîðîäíîñòüþ àíàëèçèðóåìûõ âûáîðîê
ïî ðàçìåðó è ýòíè÷åñêîé ïðèíàäëåæíîñòè, ðàçëè÷èÿìè

â ñïåêòðå ìóòàöèé â ãåíå ÒÐ53, à òàêæå ãåòåðîãåííîñòüþ
ñàìîãî çàáîëåâàíèÿ [2].

Â òåêóùåé âåðñèè áàçû äàííûõ IARC TP53 mutation
database 2012 (R17) ñîäåðæèòñÿ èíôîðìàöèÿ î áîëåå ÷åì
120 òèïàõ ìóòàöèé, îïèñàííûõ ïðè ÄÂÊÊË. «Ãîðÿ÷èìè
òî÷êàìè» ìóòàöèé â ãåíå ÒÐ53 ïðè ÄÂÊÊË, ñîãëàñíî
IARC TP53 mutation database, ÿâëÿþòñÿ êîäîíû 248, 273,
175, 245, 281, 244, 305, 249 è 297 [3].



Íåñìîòðÿ íà áîëüøîå ïðîãíîñòè÷åñêîå çíà÷åíèå [2,
4, 5], àíàëèç ïîñëåäîâàòåëüíîñòè ãåíà ÒÐ53 íà íàëè÷èå
ìóòàöèé íå âõîäèò â ñòàíäàðòû âåäåíèÿ ïàöèåíòîâ
ñ ÄÂÊÊË â íàøåé ñòðàíå. Èíôîðìàöèè î ðîññèéñêîé
ïîïóëÿöèè â òåêóùåé âåðñèè IARC TP53 mutation data-
base íå ïðåäñòàâëåíà.

Öåëüþ íàñòîÿùåé ðàáîòû áûëî ñðàâíèòü ÷àñòîòó è
ñïåêòð ìóòàöèé â ãåíå ÒÐ53 ó áîëüíûõ ÄÂÊÊË ã.Íîâî-
ñèáèðñêà ñ äàííûìè, ïðåäñòàâëåííûìè â IARC TP53

mutation database.

Ìàòåðèàë è ìåòîäû

Ãðóïïó îáñëåäîâàíèÿ ñîñòàâèëè 74 ïàöèåíòà ñ âïåð-
âûå óñòàíîâëåííûì äèàãíîçîì ÄÂÊÊË. Ãåíîìíàÿ ÄÍÊ
áûëà âûäåëåíà èç ïàðàôèíîâûõ áëîêîâ áèîïòàòîâ îïó-
õîëåâîé òêàíè ìåòîäîì ôåíîëüíî-õëîðîôîðìíîé ýêñò-
ðàêöèè ñ ïðèìåíåíèåì ãóàíèäèíà. Â ðàáîòó áðàëèñü
ñðåçû òêàíè, ñîäåðæàùèå íå ìåíåå 80—90% îïóõîëåâûõ
êëåòîê.

Èññëåäîâàíèå áûëî îäîáðåíî ëîêàëüíûì ýòè÷åñêèì
êîìèòåòîì (Ïðîòîêîë ¹47 îò 10 ñåíòÿáðÿ 2012 ã.).

Âñå ïàöèåíòû ïîäïèñàëè èíôîðìèðîâàííîå ñîãëà-
ñèå äî âêëþ÷åíèÿ â èññëåäîâàíèå.

Àíàëèç êîäèðóþùåé ïîñëåäîâàòåëüíîñòè ãåíà ÒÐ53

(ñ 5 ïî 10 ýêçîíû) è ïðèìûêàþùèõ ó÷àñòêîâ èíòðîíîâ
ïðîâîäèëñÿ ìåòîäîì ïðÿìîãî ñåêâåíèðîâàíèÿ ïî Ñýíãå-
ðó, ñîãëàñíî IARC protocol [6] ïðè ïîìîùè íàáîðîâ Big-
Dye® Terminator v3.1 (Applied Biosystems) ìåòîäîì êà-
ïèëëÿðíîãî ýëåêòðîôîðåçà íà àïïàðàòå Hitachi 3500 Ge-
netic Analyzer (Applied Biosystems).

Àíàëèç ðåçóëüòàòîâ ñåêâåíèðîâàíèÿ, âûðàâíèâàíèå
è ñîïîñòàâëåíèå ñ ðåôåðåíñíîé ïîñëåäîâàòåëüíîñòüþ
(NG_017013) îñóùåñòâëÿëè ñ ïðèìåíåíèåì ïðîãðàìì
Chromas, SeqScape v.2.7, Sequence Scanner.

Ðåçóëüòàòû èññëåäîâàíèÿ

Â õîäå àíàëèçà â ãðóïïå îáñëåäîâàíèÿ áûëà âûÿâëåíà
21 ìóòàöèÿ â êîäèðóþùåé è 12 — â èíòðîííûõ ïîñëåäî-
âàòåëüíîñòÿõ ãåíà ÒÐ53: 1 (3%) ìóòàöèÿ, ïðèâîäÿùàÿ
ê íàðóøåíèþ ñïëàéñèíãà ìîëåêóëû ÐÍÊ, 11 (33%) —
èíòðîííûõ ñ íåèçâåñòíûì ýôôåêòîì, 12 (37%) — ìèñ-
ñåíñ, 6 (18%) — ñåéìñåíñ, 2 (6%) — íîíñåíñ-ìóòàöèè, è
1 (3%) — ìóòàöèÿ, ïðèâîäÿùàÿ ê ñäâèãó ðàìêè ñ÷èòûâà-
íèÿ â ãåíå.

Ðÿä ìóòàöèé âñòðå÷àëñÿ íåîäíîêðàòíî (â äâóõ ñëó÷àÿõ
êàæäàÿ): â êîäèðóþùåé ïîñëåäîâàòåëüíîñòè — p.W146R,
p.T155I, p.V272E, p.R213Õ, â èíòðîííûõ îáëàñòÿõ
IVS7+31G>Ñ, IVS9+12Ò>Ñ è IVS8+10Ñ>À (òàáë. 1).

Âûÿâëåííûå â èññëåäóåìîé âûáîðêå áîëüíûõ
ÄÂÊÊË ìóòàöèè â êîäèðóþùåé ïîñëåäîâàòåëüíîñòè
áûëè ðàñïîëîæåíû â ïðåäåëàõ 5—8 ýêçîíîâ, íåñóùèõ
èíôîðìàöèþ î ÄÍÊ-ñâÿçûâàþùåì äîìåíå ÒÐ53.

Òðè ïàöèåíòà (4%) îáñëåäîâàííîé âûáîðêè áîëüíûõ
èìåëè ïî íåñêîëüêî ìóòàöèé â êîäèðóþùåé ïîñëåäîâà-
òåëüíîñòè ãåíà ÒÐ53 (òàáë. 2). Îáðàùàåò íà ñåáÿ âíèìà-
íèå, ÷òî ó äâóõ èç íèõ âñå âûÿâëåííûå ìóòàöèè áûëè
â ãîìîçèãîòíîì ñîñòîÿíèè. Åùå ó äâóõ ïàöèåíòîâ åäè-
íè÷íûå ìóòàöèè òàêæå âûÿâëåíû â ãîìîçèãîòíîì ñîñòî-
ÿíèè (òàáë. 2). Âñå îíè ïðåäñòàâëÿþò ñîáîé ñëó÷àè ïîòå-
ðè ãåòåðîçèãîòíîñòè â ãåíå ÒÐ53 â îïóõîëåâîé òêàíè ïðè
ÄÂÊÊË.

Âñå âûÿâëåííûå ìóòàöèè, çà èñêëþ÷åíèåì p.A189Pfs
(96,9%), ïðåäñòàâëÿëè ñîáîé îäíîíóêëåîòèäíûå çàìå-
íû, 5 (15,6%) èç êîòîðûõ áûëè ìóòàöèÿìè òèïà GC>AT
â CpG îñòðîâêàõ. Çàìåíû GC>AT ñîñòàâèëè 34,4%,
GC>CG — 3,1%, GC>TA — 9,4%, AT>GC — 12,5%,
AT>CG — 12,5%, AT>TA — 12,5%, ÷òî çíà÷èìî íå îòëè-
÷àåòñÿ îò äàííûõ, ïðåäñòàâëåííûõ â IARC TP53 mutation
database (òàáë. 1) [3].

Â õîäå èññëåäîâàíèÿ íå âûÿâëåíî ìóòàöèé â áîëü-
øåé ÷àñòè êîäîíîâ (248, 273, 175, 245, 281, 305, 249 è
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Òàáëèöà 1
Îáùàÿ õàðàêòåðèñòèêà ðåçóëüòàòîâ ñåêâåíèðîâàíèÿ

Òèï
çàìåíû
íóêëåî-

òèäà

×àñòîòà, % ð Âûÿâëåííûå ìóòàöèè

Â
âûáîðêå

Â IARC
TP53

mutation
database

Èíòðîííûå Â êîäèðóþùåé ïîñëåäîâàòåëüíîñòè ãåíà ÒÐ53

Ñ íåèçâåñòíûì
ýôôåêòîì

Âëèÿíèå íà
ïëàéñèíã

Íîíñåíñ Ñäâèã ðàìêè
ñ÷èòûâàíèÿ

Ìèññåíñ Ñåéìñåíñ

GC>AT
â CpG

15,6 26

>0,05

IVS4-30Ò>Ñ
IVS5+43G>T
IVS5-17Ò>Ñ

IVS7+31G>Ñ#
IVS8+10Ñ>À#
IVS8+20A>G
IVS8+37A>G

IVS9+12Ò>Ñ#
(rs1800899)

IVS6-36G>C p.R213Õ# p.A189Pfs

p.L130F
p.W146R#
p.T155I#
p.R156C
p.R196Q
p.G244S

p.V272E#
p.A276V
p.G293R

ð.V157V
ð.H179H
p.L252L
ð.V272V
p.G302G
ð.A307A

GC>AT 34,4 25

GC>CG 3,1 8

GC>TA 9,4 10

AT>GC 12,5 13

AT>CG 12,5 5

AT>TA 12,5 8

Ïðèìå÷àíèå. # — ìóòàöèè, âñòðå÷åííûå â ãðóïïå îáñëåäîâàíèÿ äâàæäû



297), çà èñêëþ÷åíèåì 244-ãî êîäîíà, äëÿ êîòîðûõ
â IARC TP53 mutation database îïèñàíî íàèáîëüøåå êî-
ëè÷åñòâî ìóòàöèé â ãåíå ÒÐ53 ïðè ÄÂÊÊË. Â àíàëèçè-
ðóåìîé âûáîðêå áîëüíûõ êîäîíû 275, 155, 272 è 212 ÿâ-
ëÿëèñü «ãîðÿ÷èìè òî÷êàìè» ìóòàöèé.

Îáñóæäåíèå

Â ïðîâåäåííîé ðàáîòå â ãðóïïå èññëåäîâàíèÿ, ñîñòî-
ÿùåé èç 74 áîëüíûõ ÄÂÊÊË, ó 18 ïàöèåíòîâ (24,3%) áû-
ëè âûÿâëåíû ìóòàöèè â êîäèðóþùåé ïîñëåäîâàòåëüíî-
ñòè ãåíà ÒÐ53, ÷òî ñîãëàñóåòñÿ ñ ÷àñòîòîé ìóòàöèé
â ÒÐ53, íàáëþäàåìîé â äðóãèõ âûáîðêàõ [9].

Ñïåêòð âûÿâëåííûõ íóêëåîòèäíûõ çàìåí ñîîòâåòñò-
âîâàë, îïèñàííîìó â áàçå äàííûõ IARC TP53 mutation da-
tabase, òîãäà êàê ëîêàëèçàöèÿ «ãîðÿ÷èõ òî÷åê» ìóòàöèé
ðàçëè÷àëàñü. Ïîëó÷åííûå ðåçóëüòàòû ÿâëÿþòñÿ ïîäòâåð-
æäåíèåì äàííûõ ëèòåðàòóðû, ñâèäåòåëüñòâóþùèõ î òîì,
÷òî ñïåêòð ìóòàöèé â ãåíå ÒÐ53 ïðè îäíîì è òîì æå òèïå
îíêîëîãè÷åñêîé ïàòîëîãèè ìîæåò çíà÷èòåëüíî ìåíÿòüñÿ
â çàâèñèìîñòè îò èññëåäóåìîé ïîïóëÿöèè [4, 9].

Ïðè àíàëèçå IARC TP53 mutation database îáðàùàåò
íà ñåáÿ âíèìàíèå, ÷òî â áîëüøèíñòâå êîäîíîâ, â êîòî-
ðûõ â ãðóïïå èññëåäîâàíèÿ áûëè âåðèôèöèðîâàíû ìóòà-
öèè, íàïðàâëåíèå àìèíîêèñëîòíûõ çàìåí ìîæåò áûòü
ðàçíûì, íî âñå îíè ïðèâîäÿò ê ðàçâèòèþ íàñëåäñòâåí-
íûõ èëè ñïîðàäè÷åñêèõ ôîðì çëîêà÷åñòâåííûõ íîâîîá-
ðàçîâàíèé.

Îáíàðóæåíû ìóòàöèè â êîäîíàõ 196 è 213, êîòîðûå
ÿâëÿþòñÿ «ãîðÿ÷èìè òî÷êàìè» ìóòàöèé â ãåíå ÒÐ53 ïðè
ðàçëè÷íûõ çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèÿõ ÷åëîâå-
êà, à òàêæå â êîäîíå 244 — «ãîðÿ÷åé òî÷êå» ìóòàöèé ïðè
ãåìîáëàñòîçàõ [6]. Òàê, â IARC TP53 mutation database
p.R213Õ çàðåãèñòðèðîâàíà ïðè áîëåå ÷åì 300, à ð.G244S
— 70 ñëó÷àÿõ îïóõîëåé ðàçëè÷íîãî ãèñòîëîãè÷åñêîãî
ïðîèñõîæäåíèÿ, â òîì ÷èñëå ó ïàöèåíòîâ ñ ãåìîáëàñòî-

çàìè. Â Ìóòàöèè p.R213Õ, ð.G244S è p.V272E ðàíåå óæå
áûëè îïèñàíû ïðè ÄÂÊÊË [7, 8].

Áîëåå òîãî îïèñàíû ñëó÷àè ñèíäðîìà Ëè-Ôðàóìåíè,
äëÿ êîòîðîãî õàðàêòåðíî ðàçâèòèå ïåðâè÷íî-ìíîæåñò-
âåííûõ çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèé, âûçâàííûõ
ãåðìèíîãåííûìè ìóòàöèÿìè p.R213Õ, ð.G244S, p.L130F
è p.T155I [6].

Êðîìå òîãî, ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò
î ôóíêöèîíàëüíîé ñåëåêöèè ïðè îïóõîëåâîé ïðîãðåñ-
ñèè ÄÂÊÊË ìóòàöèé â ó÷àñòêàõ ãåíà, êîäèðóþùèõ
ÄÍÊ-ñâÿçûâàþùèé äîìåí, îòâåòñòâåííûé çà âûïîëíå-
íèå áåëêîì ð53 òðàíñêðèïöèîííî-çàâèñèìûõ ôóíêöèé.

Èíôîðìàöèÿ î êîíôëèêòå èíòåðåñîâ:

Àâòîðû çàÿâëÿþò îá îòñóòñòâèè êîíôëèêòà èíòåðåñîâ.

Èíôîðìàöèÿ î ñïîíñîðñòâå:

Èññëåäîâàíèå âûïîëíåíî çà ñ÷åò ãðàíòà Ïðåçèäåíòà

Ðîññèéñêîé Ôåäåðàöèè äëÿ ãîñóäàðñòâåííîé ïîääåðæêè âå-

äóùèõ íàó÷íûõ øêîë Ðîññèéñêîé Ôåäåðàöèè (ïðîåêò

¹ÍØ-10240.2016.7).
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