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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Âèçíà÷åííÿ ðîë³ 
ãåíåòè÷íèõ òà åï³ãåíåòè÷íèõ çì³í â ãåíîì³ ñîìàòè÷íèõ 
êë³òèí ó ïàòîãåíåç³ õðîí³÷íèõ ë³ìôîïðîë³ôåðàòèâíèõ 
çàõâîðþâàíü, ¿õ ä³àãíîñòè÷íî¿ òà ïðîãíîñòè÷íî¿ çíà÷ó-
ùîñò³», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0113U002317.

Âñòóï. Ìîëåêóëÿðíî-öèòîãåíåòè÷í³ ïîðóøåííÿ 
ïðè çëîÿê³ñíèõ Â-êë³òèííèõ íîâîóòâîðåííÿõ º äîñèòü 
ïîøèðåíèìè òà âêëþ÷àþòü ÿê ñòðóêòóðí³, òàê ³ ê³ëüê³ñí³ 
àíîìàë³¿ õðîìîñîì. Á³ëüø³ñòü õðîìîñîìíèõ àíîìàë³é 
ïðåäñòàâëåí³ òðàíñëîêàö³ÿìè òà äåëåö³ÿìè, ÿê³ ìî-
æóòü çì³íþâàòè àãðåñèâí³ñòü çàõâîðþâàííÿ ³ âïëèâàòè 
â ö³ëîìó íà éîãî ïåðåá³ã [1, 8]. Òàê, õðîìîñîìíà òðàí-
ñëîêàö³ÿ t(4;14) ïðèçâîäèòü äî îäíî÷àñíî¿ íàäåêñïðå-
ñ³¿ äâîõ ãåí³â: FGFR3 (ôàêòîð ðîñòó ô³áðîáëàñò³â ðå-
öåïòîðà 3) ³ MMSET (äåê³ëüêà äîìåí³â ì³ºëîìè SET), 
îáèäâà ç ÿêèõ ìàþòü ïîòåíö³éíó îíêîãåííó àêòèâí³ñòü. 
Äàíà òðàíñëîêàö³ÿ ðåºñòðóºòüñÿ ïðèáëèçíî â 15 % 
âèïàäê³â ìíîæèííî¿ ì³ºëîìè (ÌÌ) ³ êîðåëþº ç³ ñêî-
ðî÷åííÿì çàãàëüíî¿ âèæèâàíîñò³ òàêèõ õâîðèõ [5, 6]. 
Çíà÷íî ð³äøå FGFR3 òðàíñëîêàö³ÿ çóñòð³÷àºòüñÿ çà 
äèôóçíî¿ êðóïíîêë³òèííî¿ Â-ë³ìôîìè (ÄÊÂË). Äåëå-
ö³¿ õðîìîñîìè 13 ïîâ’ÿçóþòü ç àãðåñèâíèì êë³í³÷íèì 
ïåðåá³ãîì çàõâîðþâàííÿ, îñîáëèâî â ïîºäíàíí³ ç ³í-
øèìè ãåíåòè÷íèìè àíîìàë³ÿìè [7, 12]. Òàê, íàÿâí³ñòü 
äåëåö³³¿ äîâãîãî ïëå÷à õðîìîñîìè 13 (13q) ó õâîðèõ 
ç òðàíñëîêàö³ºþ t(4;14) º íåñïðèÿòëèâèì ôàêòîðîì, 
ÿêèé óñêëàäíþº ïðîãíîç òà ìîæå ñâ³ä÷èòè ïðî ïåð-
âèííó ðåçèñòåíòí³ñòü äî òåðàï³¿ [5]. Äåëåö³¿ 13q âèÿâ-
ëÿþòü ìàéæå â 50 % âèïàäê³â ÌÌ, ³ òàêîæ º ïðèñóòí³ìè 
ïðè ³íøèõ çëîÿê³ñíèõ Â-êë³òèííèõ íîâîóòâîðåííÿõ, â 
òîìó ÷èñë³ ³ ÄÊÂË [4, 9].

Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ðîë³ çì³í 
õðîìîñîì 4, 13 òà 14, â òîìó ÷èñë³ òðàíñëîêàö³¿ t(4;14), 
äåëåö³é 13q13 òà 13q34 â ñóáñòðàòíèõ êë³òèíàõ ê³ñò-
êîâîãî ìîçêó ó õâîðèõ íà ÄÊÂË òà ÌÌ çà äîïîìîãîþ 
ìåòîäó ôëóîðåñöåíòíî¿ in situ ã³áðèäèçàö³¿ (FISH) 
äëÿ íàäàííÿ ïðîãíîñòè÷íèõ îö³íîê ùîäî ïåðåá³ãó 
çàõâîðþâàííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìîëåêóëÿðíî-
öèòîãåíåòè÷íå äîñë³äæåííÿ áóëî ïðîâåäåíî íà çðàç-
êàõ ñóáñòðàòíèõ êë³òèí ê³ñòêîâîãî ìîçêó 30 õâîðèõ íà 
ÄÊÂË ³ 70 õâîðèõ íà ÌÌ. Â³ê õâîðèõ íà ìîìåíò âñòà-
íîâëåííÿ ä³àãíîçó êîëèâàâñÿ â³ä 5 äî 79 ðîê³â òà â ñå-
ðåäíüîìó ñêëàäàâ ó õâîðèõ íà ÄÊÂË – 47,30 ± 3,61 òà 
55,61 ± 1,08 – ó ïàö³ºíò³â ç ÌÌ. Ñåðåäí³é â³ê õâîðèõ 
íà Â-êë³òèíí³ íåîïëàç³¿ ñòàíîâèâ 53,12 ± 1,36 ðîê³â, ç 

íèõ 15 (15 %) îñ³á áóëè â³êîì äî 40 ðîê³â. 54 (54 %) 
ïðîàíàë³çîâàíèõ çðàçê³â êë³òèí ê³ñòêîâîãî ìîçêó áóëè 
îòðèìàí³ â³ä ïàö³ºíò³â ÷îëîâ³÷î¿ ñòàò³ òà 46 (46 %) – æ³-
íî÷î¿ ñòàò³.

Ãðóïà êîíòðîëþ áóëà ñôîðìîâàíà ç äåñÿòè ïðàê-
òè÷íî çäîðîâèõ îñ³á â³êîì â³ä 16 äî 67 ðîê³â (â ñåðåä-
íüîìó 48,20 ± 4,88). Îñíîâíà ìåòà ñòâîðåííÿ òà äîñë³-
äæåííÿ ãðóïè êîíòðîëþ áóëà ñïðÿìîâàíà íà ïåðåâ³ðêó 
ÿêîñò³ ïðîáè òà âñòàíîâëåííÿ ãðàíè÷íîãî â³äñîòêó êë³-
òèí ç õèáíî-ïîçèòèâíèì ñèãíàëîì.

Ïàö³ºíò³â òà îñ³á ãðóïè êîíòðîëþ áóëî ïðî³íôîð-
ìîâàíî ïðî ìåòó òà çàâäàííÿ äîñë³äæåíü ³ îòðèìàíî 
ó íèõ çãîäó. 

FISH àíàë³ç ïðîâîäèëè íà 24-ãîäèííèõ íåñòèìó-
ëüîâàíèõ êóëüòóðàõ êë³òèí ê³ñòêîâîãî ìîçêó òà á³îïñ³é-
íîìó ìàòåð³àë³ ë³ìôàòè÷íèõ âóçë³â çàô³êñîâàíèõ â ïà-
ðàô³í³ çà äîïîìîãîþ ëîêóñ ñïåöèô³÷íèõ ÄÍÊ çîíä³â: 
Vysis IGH/FGFR3 DF FISH Probe Kit òà Vysis LSI D13S319 
(13q14.3) Spectrum Orange/Vysis LSI 13q34 Spectrum 
Green FISH Probe Kit ó â³äïîâ³äíîñò³ äî ³íñòðóêö³¿ âè-
ðîáíèêà Abbott Molecular, ÑØÀ.

Àíàë³ç ðåçóëüòàò³â ïðîâîäèëè íà ïðîãðàìíî-àïà-
ðàòíîìó êîìïëåêñ³ CytoVision (Applied Imaging, UK) 
íà áàç³ ì³êðîñêîïà Olympus BX51, ßïîí³ÿ. Äëÿ â³çóà-
ë³çàö³¿ ñèãíàë³â ïðîá Vysis âèêîðèñòîâóâàëè ô³ëüòðè: 
DAPI /ORANGE/ GREEN/AQUA. Ó êîæíîìó âèïàäêó 
àíàë³çóâàëè íå ìåíøå 200 ³íòåðôàçíèõ ÿäåð ç ÷³òêèìè 
ñèãíàëàìè.

Äëÿ âèçíà÷åííÿ ìåæ íîðìè äëÿ ïðîá Vysis IGH/
FGFR3 DF FISH Probe Kit ³ Vysis LSI D13S319 (13q14.3) 
Spectrum Orange/Vysis LSI 13q34 Spectrum Green FISH 
Probe Kit áóëî ïðîàíàë³çîâàíî íå ìåíøå 1000 ÿäåð 
ë³ìôîöèò³â ïåðèôåðè÷íî¿ êðîâ³ òà ê³ñòêîâîãî ìîçêó 
êîæíîãî ³ç äåñÿòè ïðàêòè÷íî çäîðîâèõ äîíîð³â. 

Äëÿ ïðîáè Vysis IGH/FGFR3 DF çà íîðìàëüíèé ââà-
æàâñÿ ïàòåðí ñèãíàë³â ç äâîìà ÷åðâîíèìè (FGFR3, 
Orange) òà äâîìà çåëåíèìè (IGH, Green) ñèãíàëàìè 
– 2O:2G. Çà íàÿâíîñò³ òðàíñëîêàö³¿ t(4;14)(p16;q32) 
â ÿäðàõ âèçíà÷àëè îäèí ÷åðâîíèé, îäèí çåëåíèé ³ äâà 
çì³øàíèõ (fusion – F) çåëåíî-÷åðâîíèõ ñèãíàëè õðîìî-
ñîì 4 ³ 14 – 1O:1G:2F. Â ïðîàíàë³çîâàíèõ ÿäðàõ ïðàê-
òè÷íî çäîðîâèõ äîíîð³â òðàíñëîêàö³¿ t(4;14)(p16;q32) 
íå âèçíà÷åíî.

Äëÿ ïðîáè Vysis LSI D13S319/Vysis LSI 13q34 
çà íîðìàëüíèé ââàæàâñÿ ïàòåðí ñèãíàë³â ç ïîäâ³é-
íèìè æîâòèìè ñèãíàëàìè òà ïîäâ³éíèìè çåëåíèìè 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 1 (122)158

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

ñèãíàëàìè – 2O(13q14.3, Orange)õ2G(13q34, Green), à 
çà ïîçèòèâíèé – ïàòåðí ñèãíàë³â 1O(13q14.3, Orange)
õ2G(13q34, Green), 2O(13q14.3, Orange)õ1G(13q34, 
Green) òà 1O(13q14.3, Orange)õ1G(13q34, Green). 
Ãðàíè÷íèé ð³âåíü (ñutoff level) ñèãíàë³â, ùî â³äïîâ³-
äàâ ðîçïîä³ëó 1O:2G òà 2O:1G äëÿ ïðîáè Vysis LSI 
D13S319/Vysis LSI 13q34 ñêëàäàâ 5 %.

Ñòàòèñòè÷íà îáðîáêà äàíèõ ïðîâîäèëàñÿ çà äîïî-
ìîãîþ êîìï’þòåðíî¿ ïðîãðàìè Statistica 6.0.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðè 
ìîëåêóëÿðíî-öèòîãåíåòè÷íîìó äîñë³äæåíí³ ñóáñòðàò-
íèõ êë³òèí ê³ñòêîâîãî ìîçêó â 33 % (33/100) âèïàäê³â ó 
õâîðèõ íà çëîÿê³ñí³ Â-êë³òèíí³ íîâîóòâîðåííÿ áóëî çà-
ðåºñòðîâàíî çì³íè õðîìîñîì 4, 13 òà 14 (òàáë.).

Çà äàíèìè ë³òåðàòóðè òðàíñëîêàö³ÿ õðîìîñîì 4 
òà 14 çóñòð³÷àºòüñÿ ïåðåâàæíî â ïëàçìàòè÷íèõ êë³-
òèíàõ õâîðèõ íà ÌÌ [5, 6]. Ïðîòå ðåºñòðóþòüñÿ ïî-
îäèíîê³ âèïàäêè äàíî¿ òðàíñëîêàö³¿ ïðè ³íøèõ òèïàõ 
Â-êë³òèííèõ íîâîóòâîðåíü. Bacher U. et al. â ñâî¿õ äî-
ñë³äæåííÿõ âèÿâèëè òðàíñëîêàö³þ t(4;14)(p16;q32) ó 
äâîõ õâîðèõ íà ë³ìôîìó [2]. Âîíè ïîâ³äîìëÿþòü, ùî ö³ 
äâà âèïàäêè äåìîíñòðóþòü ãåíåòè÷íó ãåòåðîãåíí³ñòü 
Â-êë³òèííèõ ë³ìôîì. Òîìó, ïîÿñíèòè ³ìóíîôåíîòèï³÷í³ 
çì³íè ïðè ð³çíèõ çëîÿê³ñíèõ ë³ìôîìàõ áóäå éìîâ³ð-
í³øå ï³ñëÿ ìîëåêóëÿðíî-öèòîãåíåòè÷íî¿ ä³àãíîñòè-
êè ñóáñòðàòíèõ êë³òèí ë³ìôîì [2]. Çà ðåçóëüòàòàìè 
íàøèõ äîñë³äæåíü õðîìîñîìíà òðàíñëîêàö³ÿ t(4;14), 
ùî ïðèçâîäèòü äî íàäåêñïðåñ³¿ ãåíó FGFR3, äåòåê-
òóâàëàñü â 6 % õâîðèõ íà çëîÿê³ñí³ Â-êë³òèíí³ íîâî-
óòâîðåííÿ, ç íèõ ò³ëüêè â îäíîãî õâîðîãî íà ÄÊÂË. Ó 
õâîðèõ íà ÌÌ òðàíñëîêàö³ÿ t(4;14) áóëî âèÿâëåíî ó 5 
³ç 70 âèïàäê³â. Çã³äíî äàíèõ ë³òåðàòóðè çà íàäåêñïðå-
ñ³¿ ãåíó FGFR3 êë³òèíí³ ë³í³¿ ì³ºëîìè â êóëüòóð³ õàðàê-
òåðèçóþòüñÿ õ³ì³îðåçèñòåíòí³ñòþ, ùî óçãîäæóºòüñÿ ç 
ïîãàíîþ êë³í³÷íîþ â³äïîâ³ääþ íà òåðàï³þ ïàö³ºíò³â ç 
âèÿâëåíîþ òðàíñëîêàö³ºþ t(4;14)(p16.3;q32.3) [5, 6]. 
Â íàøîìó äîñë³äæåíí³ æîäåí ³ç ï’ÿòè õâîðèõ íà ÌÌ ç 
òðàíñëîêàö³þ t(4;14) íå ìàâ ïîâíî¿ â³äïîâ³ä³ íà ïðî-
âåäåíó òåðàï³þ. Ó äâîõ ïàö³ºíò³â ç FGFR3 òðàíñëîêà-
ö³ºþ îòðèìàíî ÷àñòêîâó â³äïîâ³äü òà ùå ó äâîõ õâîðèõ 

ñïîñòåð³ãàëàñü ì³í³ìàëüíà â³äïîâ³äü íà òåðà-
ï³þ ïðè çàñòîñóâàíí³ ñòàíäàðòíèõ ïðîòîêîë³â 
ë³êóâàííÿ. Ó îäíîãî ïàö³ºíòà íà ôîí³ òåðàï³¿ 
áóëî çàðåºñòðîâàíî ïðîãðåñ³þ çàõâîðþâàííÿ ³ 
ò³ëüêè ï³ñëÿ çàñòîñóâàííÿ âèñîêîäîçîâî¿ òåðà-
ï³¿ ç íàñòóïíîþ òðàíñïëàíòàö³ºþ àóòîëîã³÷íèõ 
ñòîâáóðîâèõ êë³òèí ñïîñòåð³ãàëàñü ÷àñòêîâà 
â³äïîâ³äü.

Òàêîæ áóëè ïðîâåäåí³ äîñë³äæåííÿ ùîäî 
íàÿâíîñò³ äåëåö³é äîâãîãî ïëå÷à õðîìîñîìè 
13. Çà äàíèìè ë³òåðàòóðè, àíîìàë³¿ äàíî¿ õðî-
ìîñîìè â ðåã³îíàõ 13q14 òà 13q34 ïðèñóòí³ ïðè 
ð³çíèõ çëîÿê³ñíèõ Â-êë³òèííèõ íîâîóòâîðåííÿõ 
[4, 9]. Çà ðåçóëüòàòàìè íàøèõ äîñë³äæåíü äå-
ëåö³¿ 13q ñïîñòåð³ãàëàñü â 31 % âèïàäê³â õâî-
ðèõ íà Â-êë³òèíí³ íîâîóòâîðåííÿ. Ó õâîðèõ íà 
ÄÊÂË áóëî âèÿâëåíî 10 âèïàäê³â ç äåëåö³ÿìè 
õðîìîñîìè 13. Ç íèõ äåëåö³ÿ 13q14 ðåºñòðóâà-
ëàñü ó øåñòè ïàö³ºíò³â, à äåëåö³ÿ 13q34 ó âîñü-
ìè õâîðèõ íà ÄÊÂË. Ó øåñòè õâîðèõ äåëåö³¿ 

Òàáëèöÿ

Õàðàêòåðèñòèêà õâîðèõ íà Â-êë³òèíí³ 
íîâîóòâîðåííÿ ³ç óðàõóâàííÿì ïåðåáóäîâ 

õðîìîñîì 4, 13 òà 14

 Âèïàäêè

FGFR3 13q

Òðàíñëîêà-
ö³ÿ t(4;14)
(p16;q32)

Íå âèÿâëåíî Äåëåö³ÿ Íå âèÿâëåíî

Ñåðåäí³é 
â³ê õâîðèõ 
(ä³àïàçîí)

 58,5
(35-68)

 52,8
(5-79)

 52,4
(11-74)

 53,4
(5-79)

Ñòàòü (n)

÷îëîâ³÷à 3 (6) 51 (94) 15 (31) (69)

æ³íî÷à 3 (6) 43 (94) 16 (31) (69)

Ä³àãíîç (n)

ÄÊÂË 1 (6) 29 (94) 10 (31) 20 (69)

ÌÌ 5 (6) 65 (94) 21 (31) 49 (69)

13q âèçíà÷àëèñü â ÿêîñò³ ºäèíî¿ àíîìàë³¿ ³ ó ÷îòèðüîõ 
– áóëî âèçíà÷åíî äåëåö³¿ îáîõ ðåã³îí³â 13q14 òà 13q34. 
Çã³äíî äàíèõ ë³òåðàòóðè, âòðàòà ãåíåòè÷íîãî ìàòåð³à-
ëó íà äîâãîìó ïëå÷³ õðîìîñîì 13 ìîæå â³ä³ãðàâàòè 
âàæëèâó ðîëü ó ôîðìóâàíí³ çð³ëèõ ë³ìôî¿äíèõ çëî-
ÿê³ñíèõ íîâîóòâîðåíü òà ñâ³ä÷èòè ïðî ïåðâèííó ðåçèñ-
òåíòí³ñòü äî ñòàíäàðòíî¿ ïîë³õ³ì³îòåðàï³¿ [11].

FISH-àíàë³ç ñóáñòðàòíèõ êë³òèí ê³ñòêîâîãî ìîçêó 
õâîðèõ íà ÌÌ ïîêàçàâ, ùî äåëåö³¿ 13q âèçíà÷àëèñü ó 
21 ³ç 70 ïàö³ºíò³â. Äåëåö³þ 13q14 áóëî çàðåºñòðîâà-
íî ó 12 õâîðèõ, à äåëåö³þ 13q34 ó 19 õâîðèõ íà ÌÌ. Â 
äåâ’ÿòè âèïàäêàõ áóëî â³äì³÷åíî äåëåö³¿ îáîõ ðåã³îí³â 
õðîìîñîìè 13 – 13q14 ³ 13q34. Âàðòî çàçíà÷èòè, ùî 
äåëåö³¿ 13q ñïîñòåð³ãàëèñü ó õâîðèõ íà ÌÌ ç t(4;14) â 
÷îòèðüîõ ç ï’ÿòè âèïàäê³â, ùî óçãîäæóºòüñÿ ç äàíèìè 
ë³òåðàòóðè, çã³äíî ÿêèõ äåëåö³¿ õðîìîñîìè 13 àñîö³þ-
þòüñÿ ç òðàíñëîêàö³ÿìè ³ç çàëó÷åííÿì õðîìîñîìè 14. 
Êð³ì òîãî, ó ïàö³ºíò³â ç äåëåö³ÿìè 13q ³ FGFR3 òðàí-
ñëîêàö³ÿìè ÷àñò³øå ñïîñòåð³ãàºòüñÿ ïðîãðåñ³ÿ çàõâî-
ðþâàííÿ, âîíè ìàþòü ïîãàíó â³äïîâ³äü íà òåðàï³þ òà 
íèçüêó âèæèâàí³ñòü [3, 10].

Âèñíîâêè. Òàêèì ÷èíîì, ïðè ìîëåêóëÿðíî-öèòî-
ãåíåòè÷íîìó äîñë³äæåíí³ ñóáñòðàòíèõ êë³òèí ê³ñòêîâî-
ãî ìîçêó õâîðèõ íà çëîÿê³ñí³ Â-êë³òèíí³ íîâîóòâîðåííÿ 
õðîìîñîìí³ àíîìàë³¿ áóëè âèÿâëåí³ â 33 % âèïàäê³â. 
Õðîìîñîìíà òðàíñëîêàö³ÿ t(4;14), çà ó÷àñòþ ãåíó 
FGFR3, ñïîñòåð³ãàëàñü â 6 % âèïàäê³â: ó îäíîãî ³ç 30 
õâîðèõ íà ÄÊÂË òà ï’ÿòè ³ç 70 õâîðèõ íà ÌÌ. Äåëåö³¿ 
13q ðåºñòðóâàëèñü ó 10 ³ç 30 õâîðèõ íà ÄÊÂË òà ó 21 
³ç 70 ïàö³ºíò³â íà ÌÌ. Âèçíà÷åííÿ òðàíñëîêàö³¿ t(4;14) 
òà äåëåö³é 13q ó õâîðèõ íà çëîÿê³ñí³ Â-êë³òèíí³ íîâî-
óòâîðåííÿ äîçâîëèòü îïòèì³çóâàòè ë³êóâàííÿ õâîðèì 
äëÿ ïîäîëàííÿ ðåçèñòåíòíîñò³ â óìîâàõ çàñòîñóâàííÿ 
ñó÷àñíèõ ïðîãðàì ïîë³õ³ì³îòåðàï³¿.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ïîäàëü-
øîìó ïëàíóºòüñÿ ïðîäîâæåííÿ ìîëåêóëÿðíî-öèòî-
ãåíåòè÷íèõ äîñë³äæåíü ç âèêîðèñòàííÿì äîäàòêîâèõ 
çîíä³â íà á³ëüø³é âèá³ðö³ õâîðèõ íà çëîÿê³ñí³ Â-êë³òèíí³ 
íîâîóòâîðåííÿ, ùî äîçâîëèòü ñâîº÷àñíî âèÿâèòè àáå-
ðàö³¿ õðîìîñîì òà îïòèì³çóâàòè ë³êóâàííÿ õâîðèõ.
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ÓÄÊ 616-006.441: 616-006.448
ÐÎËÜ ÒÐÀÍÑËÎÊÀÖ²¯ t(4;14) ÒA ÄÅËÅÖ²É 13q Â Ä²ÀÃÍÎÑÒÈÖ² ÒÀ ÏÐÎÃÍÎÇ² ÏÅÐÅÁ²ÃÓ ÇËÎßÊ²ÑÍÈÕ 

Â-ÊË²ÒÈÍÍÈÕ ÍÎÂÎÓÒÂÎÐÅÍÜ
Ì³øàð³íà Æ. À., Ñ³òüêî Â. Â., Ì³í÷åíêî Æ. Ì., Ïîëóáåíü Ë. Î., Áåáåøêî Â. Ã.
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ðîë³ çì³í õðîìîñîì 4, 13 òà 14, â òîìó ÷èñë³ òðàíñëîêàö³¿ 

t(4;14), äåëåö³é 13q13 òà 13q34 ó ñóáñòðàòíèõ êë³òèíàõ ê³ñòêîâîãî ìîçêó ó õâîðèõ íà ÄÊÂË òà ÌÌ çà äîïîìîãîþ 
ìåòîäó ôëóîðåñöåíòíî¿ in situ ã³áðèäèçàö³¿ (FISH). Âèçíà÷åííÿ òðàíñëîêàö³¿ t(4;14) òà äåëåö³é 13q ó õâîðèõ íà 
çëîÿê³ñí³ Â-êë³òèíí³ íîâîóòâîðåííÿ äîçâîëèòü îïòèì³çóâàòè ë³êóâàííÿ äëÿ ïîäîëàííÿ ðåçèñòåíòíîñò³ â óìîâàõ 
çàñòîñóâàííÿ ñó÷àñíèõ ïðîãðàì ïîë³õ³ì³îòåðàï³¿.

Êëþ÷îâ³ ñëîâà: çëîÿê³ñí³ Â-êë³òèíí³ íîâîóòâîðåííÿ, äåëåö³ÿ 13q, òðàíñëîêàö³ÿ FGFR3, ôëóîðåñöåíòíà in situ 
ã³áðèäèçàö³ÿ. 

ÓÄÊ 616-006.441: 616-006.448
ÐÎËÜ ÒÐÀÍÑËÎÊÀÖÈÈ t(4;14) È ÄÅËÅÖÈÈ 13q Â ÄÈÀÃÍÎÑÒÈÊÅ È ÏÐÎÃÍÎÇÅ ÒÅ×ÅÍÈß 

ÇËÎÊÀ×ÅÑÒÂÅÍÍÛÕ Â-ÊËÅÒÎ×ÍÛÕ ÍÎÂÎÎÁÐÀÇÎÂÀÍÈÉ
Ìèøàðèíà Æ. À., Ñèòüêî Â. Â., Ìèí÷åíêî Æ. Ì., Ïîëóáåíü Ë. À., Áåáåøêî Â. Ã.
Ðåçþìå. Öåëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå ðîëè èçìåíåíèé õðîìîñîì 4, 13 è 14 â òîì ÷èñëå òðàí-

ñëîêàöèè t(4;14), äåëåöèé 13q13 è 13q34 â ñóáñòðàòíûõ êëåòêàõ êîñòíîãî ìîçãà ó áîëüíûõ ÄÊÂË è ÌÌ ñ ïîìî-
ùüþ ìåòîäà ôëóîðåñöåíòíîé in situ ãèáðèäèçàöèè (FISH). Îïðåäåëåíèå òðàíñëîêàöèè t(4;14) è äåëåöèé 13q ó 
áîëüíûõ çëîêà÷åñòâåííûìè Â-êëåòî÷íûìè íîâîîáðàçîâàíèÿìè ïîçâîëèò îïòèìèçèðîâàòü ëå÷åíèå äëÿ ïðåîä-
îëåíèÿ ðåçèñòåíòíîñòè â óñëîâèÿõ ïðèìåíåíèÿ ñîâðåìåííûõ ïðîãðàìì ïîëèõèìèîòåðàïèè.

Êëþ÷åâûå ñëîâà: çëîêà÷åñòâåííûå Â-êëåòî÷íûå íîâîîáðàçîâàíèÿ, äåëåöèÿ 13q, òðàíñ ëîêàöèÿ FGFR3, 
ôëóîðåñöåíòíàÿ in situ ãèáðèäèçàöèÿ.

UDC 616-006.441: 616-006.448
Role of Translocation t(4;14) and 13q Deletions in the Diagnosis and Prognosis of B-Cell Neoplasms
Misharinà J. À., Sitko V. V., Minchenko J. Ì., Poluben L. Î., Bebeshko V. G.
Abstract. Introduction. Molecular cytogenetic disorders in B-cell neoplasms are fairly common and include both 

structural and quantitative chromosome abnormalities . Most chromosome abnormalities are presented with deletions 
and translocations, which can change the aggressiveness of the disease and influence its course in general.

The aim of the study was to determine the role of changes of chromosomes 4, 13 and 14, including translocations 
t(4;14), 13q13 and 13q34 deletions in the substrate bone marrow cells from patients with MM and DBCL by fluorescent 
in situ hybridization (FISH) to provide prognostic assessments of disease.

Object and methods. Molecular cytogenetic research was performed on the samples of bone marrow substrate 
cells from 30 patients with DBCL and 70 patients with MM. The age of patients at diagnosis ranged from 5 to 79 years. 
The average age for patients with DBCL was 47,30 ± 3,61 and 55,61 ± 1,08 for patients with MM. The average age of 
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patients with B-cell neoplasms was 53,12 ± 1,36 years, 15 of them (15 %) were under the age of 40 years. 54 ( 54%) 
analyzed samples of bone marrow cells were obtained from male patients and 46 (46 %) - from female.

FISH analysis was performed on 24 -hour unstimulated cell cultures of bone marrow and material of lymph node 
biopsy fixed in paraffin using locus specific DNA probes: Vysis IGH/FGFR3 DF FISH Probe Kit and Vysis LSI D13S319 
(13q14.3) Spectrum Orange/Vysis LSI 13q34 Spectrum Green FISH Probe Kit according to the manufacturer’s 
instructions (Abbott Molecular, USA).

Results and discussion. Our molecular cytogenetic study of bone marrow substrate cells showed that changes of 
chromosomes 4, 13 and 14 were registered in 33% (33/100) of patients with B-cell neoplasms.

In this research chromosomal translocation t(4;14) which leads to overexpression of FGFR3 gene was detected in 
6% of patients with B-cell neoplasms, and only in one patient with DBCL. Translocation t(4; 14) was detected in 5 of 70 
cases in patients with MM.

13q deletions was found in 31 % of patients with B-cell neoplasms. 10 cases with deletions of chromosome 13 were 
found in patients with DBCL, and 13q deletions were determined in 21 of 70 patients with MM.

Conclusions. Thus, the molecular cytogenetic study of the bone marrow substrate cells from patients with B-cell 
neoplasms showed that chromosome abnormalities were detected in 33% of cases. Chromosome translocation t(4;14), 
involving the FGFR3 gene, was found in 6% of cases: in one of 30 patients with DBCL and in five of 70 patients with MM. 
13q deletions were detected in 10 of 30 patients with DBCL and in 21 of 70 patients with MM. Identification of t(4;14) 
translocation and 13q deletions in patients with B cell neoplasms will optimize the treatment of patients to overcome 
resistance when modern chemotherapy programs are used.

Keywords: B-cell neoplasms, 13q deletions, FGFR3 translocation, fluorescent in situ hybridization.
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