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Epidemiological studies reveal that infant BCP-ALL has a peak incidence of 6-months of age, whereas, i-AML has a
peak at 12 months of age at leukemia diagnosis. This time-frame supports the premise that leukemia initiated and
accumulated additional genomic lesions during fetal life. Previous case-control study showed that maternal exposure

To test if gene variants on the base excision repair (BER, NER) and non-homolog end-joing (NHEJ) repair pathways

were associated with EALwith KMT2A-r.
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OGGI -326 C>G, XRCC6-991T>C (rs5751129), XRCC4-1394T>G (rs6869366), and XRCC4intron 3 DIP (rs28360071), XRCCI-3994>G (r5.23487)

TR promotnr-asscoiaied
MLL complex (]

¥

The gene variants of BER,NER system and risk association with The gene variants of at-EJ,NHEJ system and risk association with early-age
early-age leukemia with KMT2A-r according to cell subtypes leukemia with KMT2A-r according to cell subtypes

BCR region, the most common break
point between exons 8 to 13

GENE VARIANTS EAL

aOR (95% CI), p

i-ALL
aOR (95% CI), p

AML
aOR (95% CI), p

GENE VARIANTS EAL

aOR (95% CI), p

i-ALL
aOR (95% CI), p

AML
aOR (95% CI), p

Rolf Marschalek, Ph.D.

alt-EJ AXRCCI-399 A>G
http://dx.doi. 10.3343/alm.2016.36.2.85 i 1 ili
p://dx.doi.org/ /alm MLLT3): thUS INCreasing the prObablllty Of 0GGI- 326C>G Dominat (AAxAG+GG) 1.30(0.90-1.92),0.20 1.01 (0.62-1.66),0.94 1.72 (1.03-2.87), 0.04
rearrangements since a To po_”B poison inhibits er Dominat (CCxCG+GG) 0.92 (0.47-1.83), 0.83 1.03 (0.57-1.86), 0.91 1.40 (0.52-3.79). 0.50 Recessive (AA“AGXGG)  3.02 (1.64-5.56), 0.01 0.79 (0.28-2.23), 0.6 6.30 (3.25-12.2), <0.01
. Recessive (CC+CGXGG) 2.58 (0.76-8.71), 0.12 3.16 (0.84-11.9), 0.08 1.80 (0.20-15.8), 0.59 Aditive (AA+GGXAG) 302 (159-5.73). 0,01 0:83 (0.28-2.40), 0.70 578 (2.86-11.6). 001
the DNArelegation step (Sondkaetal.2012) Aditive (CC+GGXCG) 1.16 (0.66-2.02), 0.59 1.08 (0.57-2.05), 0.80 1.45 (0.56-3.77), 0.44 : - -
NHEJ XRCC#- 1394 T>G
ERCCI- 354 T>C
FREQUENCY DISTRIBUTION OF KMT2A-R AND PARTNER GENES IN LEUKEMIA ACCORDING TO AGES T I S — P00 SRGI0on  omemimmon | TOGEIEET
Age distribution Recessive (CC+CTXTT) 1.31(0.71-2.41),037 1.26 (0.47-3.34), 0.64 2.46 (0.76-7.97), 0.13 Recessive (TT+TGxGG) 1.90(0.20-21.2), 051 - 8.30(0.70-93.7), 0.17
=00 g The precise localization of genomic brea kpoints within the KMT2A ER Aditive (CC+TTxCT) 1.50 0.79-2.83), 0.25 1.14 (0.39-3.35), 0.80 3.17(0.80-12.5), 0.11 Aditive (TT-GGxTG) 0.60 (0.30-1.32), 0.28 0.31 (0.09-1.08), 0.05 1.80(0.61-5.10), 0.34

400 or MLL gene and the Involved tranS|OcatIOn partner genes (TPGS) ERCCI- 1516 C>4 XRCC4 Intron 3DIP aOR (95% CI).p aOR (95% CI) aOR (95% CI)

have been determined overtime;

e NINE rearrangements account for more than 90% of all llegitimate
recombinations of the MLL : AFF1/AF4, MLLT3/AF9, MLLT1/ENL,
MLLT10/AF10, partial tandem duplications (MLL PTDs), ELL,

Dominat (CCXCA+AA) 0.54 (0.31-0.96), 0.03 0.46 (0.22-0.96), 0.03 0.54 (0.23-1.28), 0.16 Dominat 1.38 (0.81-2.34),0.23

1.64(0.95-2.86),0.10
1.45(0.85-2.50), 0.20

1.70 (0.91-3.04),0.12 0.64(0.26-1.57),0.33

0.74(0.24-2.28), 0.60

300 Recessive (CC+CAXAA) 0.79 (0.75-0.83), 0.01 Recessive

2.80 (1.04-7.53), 0.04 0.46 (0.09-2.36), 0.35

2.23 (1.17-4.25), 0.01

Aditive (CC+AAXCA) 1.50 (0.82-2.70),0.21

200 0.76 (0.71-0.83), 0.01 Aditive 1.60 (0.68-3.76), 0.27

100

EAL, early-age leukemia; i-ALL, infant acute lymphoblastic leukemia; AML, acute myeloid leukemia; aOR, adjusted odd
ratio for ethnicity; al-EJ, alternative non-homologous end-joining; NHEJ, canonical non-homologous end-joining.

EAL, early-age leukemia; i-ALL, infant acute lymphoblastic leukemia; AML, acute myeloid leukemia; aOR,

0 adjusted odd ratio for ethnicity; BER, base-excision repair; NER, nucleotide excision repair
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The preliminary results suggest that XRCC1 variant is strongly associated with i-AML, whereas OGG1 variant is associated
withi-ALLinarecessive model. Although we still need to test more samples to confirm these preliminary results;

Null association between XRCC6-991 T>C variant and EAL risk was found in any analyzed parameter; The XRCC4-1394 T>G
variant demonstrated a protective effect on KMT2A-r only among i-ALL cases under the dominant model; i-ALL with
KMT2A-r was associated with XRCC4 intron 3 DIP (domint model lIxID genotype). The functional impact of the XRCC4
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C‘fpm intron 3 tested in silico predicted that the deletion allele is potentially associated with the activation of a 5-cryptic splice
CYP3AS 4-OH-E2 —> E2-3,4-5Q E2-34-Q —> Car;:ff:fm siteinintron 3, which could retain part of this intron on the mRNA and modifying the protein structure; These data suggest
SR T UOS I 0a0R= 198, 0% L1 00010 GSTMI P : the influence of the 30-bpdeletion allele over the XRCC4 protein or its repair function.
‘I’GST“ eoT1170.adOR - L1, 9% LL L1%,3.05 To the best of our knowledge, this study is the first to report gene variants in the BER,NER and NHEJ repair system

associated with childhood leukemia with KMT2A-r and additional studies are necessary to evaluate the functional
influence of these variantsin the pathogeneses of EAL with KM T2A-r.
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SULT1A1(c.638G>A) was associated with i-ALL and AML in Males : aOR=2.18, 95%Cl: 1.17,4.05; p=0.01.
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