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IMTPUMEHEHWE TSA-FISH
B MOJIEKVIIAPHOU OUTOI'EHETHUKE

Yamre Bcero meton TSA MCITONB3YIOT IJIST BU3yaT3a-
uuu curHaiaoB JIHK-30HO0B, pa3Mep KOTOPBIX HaXo-
IuTcs B nipenenax 1—2 1. n. H. O4eBUIHO, YTO UCMOJIb-
30BaHMe 11 Taknx 1eieit kommepueckux JIHK-30H10B
3aTPyOIHEHO B CBSI3M C pa3MEpOM U ¢ KOHKPETHOII Te-
HoMHO# ynokanuzauuu JHK-3oHma. B Ttakom ciayyae
HEO00XOIMMO HCITOJIb30BAHUE HECEPUMHBIX JIOKYC-CIIe-
muprnyeckux JHK-30Hm0B ¢ TSA, MOCKOJIBKY CUTHAI
MOXET OBbITb COIOCTaBUM C CUTHAJIOM, IIOJydacMbIM
npu aetekiuu CNV ¢ momouibio kommepueckux JHK-
30HIOB. Tak, HampuMep, KapTupoBanu aBa reHa AT®O-
cBsi3bIBatolleit kacceTol (ABC) yemoBeka ¢ UCIoIb30Ba-
HueM cucteMbl TSA-FISH m OmoTMHMIMpPOBAHHBIX
JAHK-30H10B (Schriml et al., 1999). B atoit pabote 6bL10
mokasaHo, yto npu oosryHoi FISH He ynanock oOHapy-
XXWUTH cUTHAJI, B TO BpeMs Kak TSA-FISH nmpusomuna
SIpPKOMY ycujJeHHoMy curHany (Schriml et al., 1999). B
JIpyroii paboTe IIPEAIloJOXWIN UcHoiab3oBaHue TSA
IpU UACHTU(PUKALIMM TOMOJOTMYHBIX Y4aCTKOB XpOMO-
coM pacTeHMii. BEI1O TIpon3BeneHO KapTUpOBaHUE My~
tem TSA-FISH 12S-mnoGynuHa Ha MetadasHbIX Iia-
CTUHKAX JIUIUIOUIHBIX U TTOJUIIJIOMIHBIX OPTaHU3MOB C
LeJIbI0 YCTAHOBJIEHMSI POICTBA MEXIY XPOMOCOMAaMM,
HecyluMu curHaiabl tuopuausauuu (Fominaya et al.,
2016). IlosmnHee cBepxuyBcTBUuTenbHasa FISH ¢ ycume-
HUEM TUPAMUIHOTO CUTHAJIA [IO3BOJIMIIA BU3YaJIM3UPOBATh
MYJIBTUTEHHOE CEMEMCTBO ajUIMMHA3 Y (DUIOTeHeTUYECKU
om3kux U otnaieHHbIX BuaoB (Khrustaleva et al., 2019).
Meton TSA-FISH Ob11 mpyMeHeH IJIST McCaeIOBaHMS
TUIOMIHOCTU KpacHoii Bogopocnu Gracilariopsis lemane-
iformis (Chen et al., 2020). HecMoTpst Ha TO, UTO OOJIBIITH-
ctBO maHHbIX 0 TSA-FISH mosy4eHBI HA pa3auIHBIX
OUOJIOTUYECKUX OO0BbeKTax (pacTeHUsX, OaKTepUsiX),
BTHU PE3YJIbTaThl BIIOJIHE MOTYT OBITh 3KCTPanoIupoBa-
HBl Ha OWArHOCTUYECKUE MCCICHOBAHMUS Yy 4YeIOBEKa
(Bagheri et al., 2017; Khrustaleva et al., 2019).

Takum o6Gpazom, NpUMEHEHUE TEXHOJOTUU YCUIe-
HUSI CUTHAJIA C UCTTOJIb30BAaHUEM TUpPaMUIa UMeeT OOJIb-
Imoe IpakTudeckoe 3HadeHue. [lomyyeHHbIE 3HAHUS O
nokanuzauuu JTHK-nocneqoBaTeIbHOCTE Ha XpoOMO-
COME TMO3BOJISIIOT MPOBOAUTH AUATHOCTUKY KOHCTHUTY-
TUBHBIX XPOMOCOMHBIX aHOMAJIMII IPU UCITOJIb30BAHUM
metona FISH. IMepcnekTuBHOI 00/1aCThIO IPUMEHEHUS
rubpunuzauuu AHK in situ ¢ mocneayomum ycuieHU -
€M CUTHaJIa TUPaMUIOM SIBJISIeTCS UACHTU(UKALINS CyO-
mukpockonudeckux CNV, II0CKOJIBKY UX OOHapyKeH1e
orpaHnyeHo pasmepom komMmepueckux JIHK-30H10B. B
3aBUCUMOCTY OT MCHOJIb30BAHHOIO MOAU(PUIIMPOBAH-
HOoro HykJieotuaa B coctaBe JIHK-30Hma, BO3MOXHO
ele OoJiblliee yCUJIEHWE CUTHAJIa 3a CYET MOBBILIEHHOM
JIOKAJIbHOI KOHIIEHTPaUU (PIyopeCceHTHON I XpO-
MOTEHHOM METKM B MCCJIEAyeMbIX 00pa3lax B ClIydasx
HEeIpsSIMOM JleTeKLUU B3auMonaeicTeus 3oHaa ¢ JJHK-
MUIIEHbIO.
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DNA in situ hybridization (DNA-ISH) is a widely used method in molecular cytogenetics that allows the localiza-
tion of specific DNA sequences in particular regions of chromosomes. Implementation of DNA-ISH requires the
use of DNA probes, which can be commercial or developed for specific research purposes as non-commercial
(homemade) DNA probes. One of the significant drawbacks of non-commercial probes is the difficulty in obtaining
a high signal intensity with a small DNA probe size. Therefore, developing approaches to enhance non-commercial
DNA probes is an important task in modern molecular cytogenetics. To directly visualize small DNA sequences on
a chromosome, the tyramide signal amplification (TSA) method is used. The TSA system is based on the formation
of a covalent bond between electron-rich protein fragments in the sample and tyramide molecules linked to a hapten
(in chromogenic in situ hybridization) or a fluorophore (in fluorescent in situ hybridization). This is achieved by con-
verting tyramide molecules into free-radical intermediate compounds under the action of horseradish peroxidase
(HRP), followed by deposition of precipitated molecules nearby. As a result, a low-intensity signal is amplified.
Thus, TSA is a good complement to the DNA-ISH method, thanks to its high sensitivity and ability to detect small
genomic imbalances, and can therefore become a valuable tool for diagnosing chromosomal rearrangements in clin-

ical practice.

Keywords: tyramide, DNA, tyramide amplification, fluorescent in situ hybridization, chromogenic ix situ hybridiza-
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