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Loss of heterozygosity in the short tandem repeat (STR) profile of tumor DNA of de novo
diagnosed ALL patients as a pattern of abnormal karyotype
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Introduction

Genetic instability of tumor cells can lead to a change in
the profile of short tandem repeats (STR) of the tumor rel-
ative to the STR profile of healthy cells of the patient. Loss
of heterozygosity or allelic imbalance in STR loci confirm
the chromosomal aberrations revealed by standard cytoge-
netic analysis in chromosomes containing this STR locus:
deletions, monosomies, duplications, and the appearance
of isochromosomes. However, in some patients, the loss of
heterozygosity is also observed with a normal tumor karyo-
type. Our objective was to evaluate correlations between the
loss of heterozygosity in blast cells of de novo diagnosed ALL
patients and chromosomal aberrations revealed by standard
cytogenetic analysis, as well as to verify hidden abnormal-
ities in the case of discrepancies between cytogenetic data
and molecular analysis of the STR profile of the tumor.

Materials and methods

Analysis of STR profiles of tumor cells was performed in 88
patients with de novo diagnosed Ph-negative ALL undergo-
ing treatment according to the RALL-2016 protocol at the
National Research Center of Hematology (Moscow, Russia).
The patients were 18-55 years old, 53 men and 35 women.
DNA was isolated from bone marrow samples taken from
patients at diagnosis. Control DNA samples were taken from
the blood of patients in complete remission and/or from
the buccal epithelium. STR profiles for each pair of tumor/
control samples were obtained by multiplex PCR using the
COrDIS Plus kit (Gordiz, Moscow), followed by fragment
analysis of PCR products on an ABI 3130 genetic analyzer
(Thermofisher Scientific, USA). Chromosomal microarray
(CMA) of DNA with a detected loss of heterozygosity in STR
loci was performed at the Genomed molecular pathology
laboratory using the Genoscan 3000 system.

Results

Normal tumor karyotype was established for 37 patients,

and abnormal karyotypes were found in 51 cases. When ana-
lyzing the STR profiles of DNA from tumor and healthy cells
of each patient, we found a loss of signal from one of a pair
of alleles at heterozygous STR loci in twenty patients (23%).
Seven of them had a normal tumor karyotype. Also, in the
case of an abnormal STR karyotype, the loci with loss of het-
erozygosity did not always belong to aberrant chromosomes.
Chromosomal microarray revealed the presence of unipa-
rental disomy of the shoulder, or the entire chromosome,
which was cytogenetically normal, but carried an STR locus
with loss of heterozygosity. In one patient with a normal
karyotype, a 9p21.3 (21656682_22304230) x0 microdeletion
affects the region of uniparental disomy at 9p (24.3-13.3).
As a result, a cluster of MTAP, CDKN2A-AS1, CDKN2A,
CDKN2B-AS1, CDKN2B genes containing three oncosup-
pressor genes involved in the regulation of antiproliferative
and proapoptotic activities of Rbl and p53, was completely
absent from the tumor cell genome. Preliminary analysis had
shown, that the LOH presents a significance risk factor for
dismal prognosis. [HR= 4.1 (ci95 1.1-15.6)].

Conclusion

Analysis of STR-profile in the tumor cells confirms and sup-
plements the data of cytogenetic analysis, and also reveals
abnormal karyotype in the absence of mitoses in the sample.
Moreover, LOH detection in cases of normal tumor karyo-
type reveals the phenomenon of uniparental disomy, hidden
chromosomal aberration, which is often the cause for tran-
sition of oncogenic mutations to homozygous form, thus ag-
gravating prognosis of the disease.
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MoTeps reTepo3nUroTHOCTH B Npodune KOPOTKNUX TaHAeMHbIX noBTopoB (STR) onyxonesoii IHK y
MaLUMeHTOB C de Novo ANArHOCTUPOBAHHBIM OCTPbIM TMM$ODONACTHBIM NEKO30M KaK NnaTTepH

dHOMAJIbHOI0 KapmnoTuna onyxosnu
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Beepenue

TeneTmyeckas HeCTAOUABHOCTD OITyXOJIEBBIX KJI€TOK MOXXET
IIpUBOANTD K M3MEHEHIIO HpO(i)I/I}IH KOPOTKMX TaHAEMHbDIX
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noBTopoB (STR) omyxomn otnHocmrensro STR mpodms
3[JOPOBBIX KJIETOK MNalyeHTa. lloTepss reTepo3MroTHOCTH
Wiy aytenbHbln fucbamanc B STR 0Kycax HOATBEP>KAAIOT
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BBIsIB/IEHHbBIE CTAH/JAPTHBIM LIMTOTEHETHYECKNMM aHATN30M
XpoMocoMble abeppaunu B cofepxaiux gaHust STR mo-
KyC XpOMOCOMaxX: AelelN, MOHOCOMUM, AYIINKALIUY, IO-
siB7IeHre n30XpoMocoM. OffHAKO Y HEKOTOPBIX IAIMeHTOB
[OTepsI TeTePO3UTOTHOCTY HAGMIONAETCA U IIPU HOPMaJlb-
HOM Kapuotniie omyxonu. Llemp paboTsL: ImpoaHamn3npo-
BaTh CBsI3b IIOTEPM TeTEPOSUTOTHOCTU B OTIACTHBIX KIIET-
KaxX MalMeHTOB C BIEPBble AMATHOCTVPOBAHHBIM OCTPBIM
numdobacTHbIM nteitko3oM (OJUI) ¢ BbIsBIEHHBIMU CTaH-
HapTHBIM LMTOTEHETHYECKMM aHAIN30M XPOMOCOMHBIMU
abeppanusamu u BeprUIUPOBATb CKPHITbIe AHOMAJINU TIPU
PAaCXOX/IeH!N JAaHHBIX LMUTOTEHETUKN M MOJIEKY/ISIPHOTO
anammsa STR mpoduns omyxonn.

Marepuanbl n meToabl

Ananus STR-nipo¢uneit [JHK onyxoneBbIx K1eTOK ObIT BbI-
MTOJTHEH Jyisl 88 MAI[MEHTOB C IMATHOCTUPOBAHHBIM de 1novo
Ph-neratuBupiM OJIJI, mpOXOAAIIMX JIeYeHUE IO CXeMe
«OJIJI-2016» B HanpmoHaibHOM MCC/Ief0BATE/ILCKOM LIEHTpe
remaronoruu (r. Mocksa, Poccust). Bospact manuenTtos 18-
55 nert, 53 myxuunsl 1 35 xeHuyH. [THK 6plna BbigeneHa
U3 00pasloB KOCTHOTO MO3Tra, B3SATHIX Y IAlMEHTOB IIPU
moctaHoBKe auarHosa. KonrponbHsie o6pasipr [JHK 6pa-
JIV I3 KPOBY TAI[MIEHTOB B COCTOSIHUY ITOJTHOM peMuccuy u/
wy u3 6ykkanpHoro smurenua. STR-npodumu g kaxnoi
naps! o6pasuos JTHK manyenra (ornyxo/b/KOHTPO/Ib) HOTY-
Yyany MetofioM MynbTuiriekcHon TP ¢ ncnonb3oBanuem
Habopa mpaitMepoB k 19 STR-70Kycam u 70Kycy amernore-
HyHa yenoseka COrDIS Plus (Toppus, Mocksa) ¢ nocneny-
oM pparMeHTHBIM aHami3oM [T P-pogyKToB Ha rexe-
tideckoM aHamuaaTope ABI 3130 (Thermofisher Scientific,
USA). XpOMOCOMHBIIT MMKpOMaTpu4Hblii aHamms (XMA)
JHK c BbIABNEHHOI TOTEpeit reTepo3uroTHocTn B STR-710-
Kycax ObUI BBIIIOIHEH Ha 6a3e 1ab0paTopyyt MOJIEKY/ISPHOI
maronorun «[eHoMem» ¢ UCIONIb30OBaHMEM CUCTEMBI [eHo-
ckaH 3000.

Pe3synbtatbl n 06cyxpeHne

HopmanbHbI UTOr€HeTUIeCKIUIT KaPUOTHII OIYXO/II ObI
yCTaHOBJIEH A/ 37 NMAljMeHTOB, AaHOMA/IbHBIN KapMOTUII —
ws 51 naruenra. Ananmusupyst STR-podunu JHK us omy-
XOJIEBBIX ¥ 3[JOPOBBIX K/IETOK Ka)XK/IOTO ITAllMeHTa, Mbl Ha-
OJ1I07ja/IV TOTEPIO CUTHAJIA OT OIHOTO U3 APl a/I/Iefelt B re-
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Tepo3nroTHbIX STR-mokycax y nBagumaTy manyenTos (23%) .
Y ceMepbIx U3 HUX ObUI yCTAaHOBJIEH HOPMa/IbHBII KaPUOTHIL
omryxonu. Kpome Toro, 1 mpu anomanbHoM Kapuortune STR
JIOKYCBI C ITOTepeil TeTepO3UIOTOCTY He BCerfja IpuHazje-
»ayu abeppaHTHBIM XPOMOCOMaM. MeTOOM XPOMOCOMHO-
r0 MUKPOMATPUYHOIO aHa/MN3a OBUIO BBISB/ICHO HAJIMYMeE
OJHOPOAUTENbCKON JUCOMMM IUIeYa VJIN BCEl XPOMOCOMBI,
HOPMa/IbHOJ IO MJAaHHBIM LMTOI€HETHYEeCKOro aHa/IN3a,
Ho Hecymleli STR-mokyc ¢ morepeit reTeposurorHoctu. Y
OfIHOTO MAIVMeHTa C HOPMA/IbHbIM KapUOTUIIOM B 06/1acTbh
ONHOpPOAUTENbCKON ayucomun 9p(24.3-13.3) momana Mmu-
Kkpopenenya 9p21.3(21656682_22304230)x0, B pesynbrare
kiractep reHoB MTAP,CDKN2A-AS1,CDKN2A,CDKN2B-
AS1,CDKN2B, copepxamuii Tpu TeHa-OHKOCYIIpeccopa,
IPOIYKTHl KOTOPBIX YYaCTBYIOT B PEry/IALNU aHTUIIPOIU-
(depaTuBHOI M MPOATONTOTUYECKON aKTMBHOCTM Rb1l u
P53, BooO1Ile He TIPeCTaBIeH B TeHoMe omyxomu. [Ipensa-
pUTeIbHbIE Pe3yAbTaThl aHAMM3a OOIeil BBDKMBAEMOCTH
HOKa3a/Iy, YTO Ha/lu4due IOTepy IeTePO3UTOTHOCTY SABJLA-
€TCs1 3HAYMMBIM (PaKTOPOM HebIaronprsTHOro MporLosa. B
TPyIIIIe C HOTEpeli FeTePOSUTOTHOCTU BEPOSITHOCTD Heba-
ronpusatHoro cobsitus (cmeptu) B 4.11 (ci95 1.08-15.63)
pasa BbIlIe.

3aknyeHue

Ananus STR-nipoduia onyxonu HORTBEP)KAAET U JOOMHA-
€T IaHHbIe IIUTOTeHEeTUYECKOTO aHa/MN3a, a TAK>Ke BBISBIISAET
aHOMAJIPHBINI KapMOTUII B C/Iy4ae OTCYTCTBUSA MUTO30B B
K1eTKax obpasua. Kpome rtoro, IIT' nmpu HOpManbHOM Ka-
PMOTHUIIE OITYXO/IM BBIABIACT (PEHOMEH OFHOPOAUTEIbCKON
IVICOMUMY, 9aCTO ABJIAIOIINIICA IPUYMHON Iepexofia OHKO-
TeHHBIX COMAaTMYeCKUX MYTalyil B TOMOSUTOTHYIO (opmy,
YTO OTATOIIAET IPOTHO3 3a00/IEBAHMSL.

bnaropapHocTb

Pabora BbImONHEHAa Ipu IOAAepXKe Pakdonma, rpaHT
Ne5/2019.

KnioueBble cnosa

[Toteps rereposurornoctu (LOH), de novo nuarHoctupo-
BauHbliT OJIJI, XpOMOCOMHbIe abeppaluin, CKPBITbIE XPOMO-
COMHBIe aHOMAJIN, OfHOPOJMUTEIbCKAS HUCOMUL.

Donor lymphocyte Infusion for the prevention and treatment of acute leukemia relapse
after allogeneic hematopoietic stem cell transplantation in adults
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Introduction

Donor lymphocyte infusion (DLI) is one of the options for
treating relapse of acute leukemia after allogeneic hemato-
poietic stem cell transplantation (allo-HSCT), regardless of
the type of leukemia, donor type and the period after allo-
HSCT. The advantages of DLI includes the option of vary-

ing the lymphocyte dosage, and a combination with chemo-
therapy (ChT) and targeted therapy (TT). The main limiting
factor for DLI is a risk of severe induced GVHD after DLI
(indGVHD). The aim of this study was to assess efficacy and
safety of DLI depending on the indications, type of donor
and the dosage of lymphocytes.
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