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Abstract; Objective
associating protein ( WTAP) 157766006 polymorphisms on chemotherapy

To explore the effects of Wilms tumor 1 —

toxicities and clinical prognosis in children with brain tumors. Methods

Pediatric patients with brain tumors who received chemotherapy at our
hospital were included as study subjects. Matrix — assisted laser
desorption/ionization time of flight mass spectrometry was used for WTAP
rs7766006 genotyping. Clinical data collected included chemotherapy
toxicities and tumor progression. The associations of WTAP rs7766006 G >T

polymorphisms with chemotherapy toxicities and progression — free
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survival (PFS) were analyzed. The expression of WTAP in brain tumors and its prognostic significance, and the
potential mechanism of rs7766006 G > T polymorphisms in WTAP expression were explored based on bioinformatics
Results  Among the 107 children with brain tumors included, the rs7766006 GG homozygous, GT
heterozygous, and TT homozygous genotypes accounted for 40. 19% (43 cases/107 cases), 44.86% (48 cases/
107 cases) and 14.95% (16 cases/107 cases), respectively. The frequencies of G and T alleles were 62.62%
(134 cases/214 cases) and 37.38% (80 cases/214 cases) respectively. The incidence rates of mucositis in the GG,
GT, and TT genotype groups were 53.49% (23cases/43 cases), 27.08% (13 cases/48 cases) and 43.75%
(7 caes/16 cases) , respectively. The incidence rates of coagulation disorders in three groups were 18.61% (8 cases/
43cases), 2.08% (1 case/48 cases) and 6.25% (1 case/16 cases), respectively. The difference in the incidence

rates of the two chemotherapy toxicities mentioned above between the GG and GT genotypes was statistically significant

methods.

(all P<0.05). However, there were no significant differences in the incidence of other chemotherapy toxicities among
the three groups (all P >0.05). The disease progression rates for the GG, GT, and TT genotype groups were 65. 12%
(28 cases/43 cases), 43.75% (21 cases/48 cases), and 62.50% (10 cases/16 cases), respectively. The risk of
disease progression in children with the GG genotype was significantly higher than in those with the GT genotype
(P <0.05). Bioinformatics analysis showed that the WTAP expression in brain tumors 6. 00 +0. 66 was significantly
higher than that in normal tissues 4. 63 = 1.34 (P <0.001). The median overall survivals for the WTAP high —
expression group and the low — expression group were 537 and 2 835 days, respectively (P <0.001). The rs7766006
polymorphism was located in the exonic splicing enhancer site and possibly regulated WTAP expression by affecting
alternative splicing. Conclusion WTAP rs7766006 GG genotype might be a risk factor for oral mucositis, coagulation
disorders, and progression in children with brain tumors.

Key words: brain tumor; Wilms tumor 1 - associating protein; single nucleotide polymorphism; chemotherapy

toxicity ; prognosis.
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Table 1 Comparison of basic information between three groups

44.86% 1 14.95% ,G FI T S5 K DK 1) 4347 45158 43 1)
N 62.62% F1 37.38% , 74 Hardy — Weinberg -
(P>0.05), =% W (ependymoma, EPN) 5 &£, 2
fieJ% ( medulloblastoma , MB ) £ JLL /Y rs7766006 137 5 Fk

Total
Variables

WTAP rs7766006 genotypes

(n=107)

GG(n=43)

GT(n=48)

TT(n=16)

Age, M [year, (Q,, Qz)]
Gender (n, %)

3.00(2.00, 7.00)

Male 63(58.88)

Female 44(41.12)
Ethnic group (n, %)

Han 102(95.33)

Ethnic minority 5(4.67)
Tumor diagnosis (n, %)

EPN 25(23.36)

MB 65(60.75)

Others 17(15.89)
WHO grade (n, %)

-1 23(21.50)

m-v 84(78.51)
Chemotherapy protocol (n, % )

CTX + VCR 17(15.89)

MTX + VCR 75(70.09)

CARB + VP16 15(14.02)
Surgical resection (n, % )

Total resection 78(72.90)

Subtotal resection 25(23.36)

Biopsy 4(3.74)

3.00(2.00,7.50)

2.00(2.00,7.00)

3.50(2.75,6.25)

26(60.47) 26(54.17) 11(68.70)
17(39. 54) 22(45.83) 5(31.25)
42(97.67) 45(93.75) 15(93.75)
1(2.33) 3(6.25) 1(6.25)
8(18.61) 16(33.33) 1(6.25)
30(69.77) 23(47.92) 12(75.00)
5(11.63) 9(18.75) 3(18.75)
5(11.63) 15(31.25) 3(18.75)
38(88.37) 33(68.75) 13(81.25)
5(11.63) 9(18.75) 3(18.75)
31(72.09) 32(66.67) 12(75.00)
7(16.28) 7(14.58) 1(6.25)
35(81.40) 33(68.75) 10(62. 50)
6(13.95) 13(27.08) 6(37.50)
2(4.65) 2(4.17) 0(0.00)

WTAP ; Wilms tumor 1 — associating protein; EPN: Ependymoma; MB; Medulloblastoma; WHO: World Health Organization; CTX: Cyclophosphamide; VCR:

Vincristine; MTX; Methotrexate; CARB: Carboplatin; VP16 Etoposide.
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Figure 1 Differential expression of wilms tumor/associating
protein( WTAP) between the brain tumors and the normal tissues

Compared with normal controls, *** P <0.001.
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Sl lE] X 2275 SNPinfo B8 1 43 #fr 45 5 8. 7R, 157766006
b Ah S T BT 42 18 58 T ((exonic splicing enhancer,
ESE) X3 A, $2 7 12 037 i v i 3 2 52 Wi 57 4% A 1
SF2/ASF1 . SF2/ASF2 5 RNA J 51| 1y 45 4, 8 #2
WTAP JEN BT 530K, WK S .
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Table 2 The distribution of WTAP rs776600 G > T polymorphisms in children with brain tumors(n, % )

Genotype and allele Total EPN (n=25) MB (n=65) Others (n=17)
GG 43(40.19) 8(32.00) 30(46. 15) 5(29.41)
GT 48(44.86) 16(64.00) 23(35.39) " 9(52.94)
TT 16(14.95) 1(4.00) 12(18.46) 3(17.65)
G 134(62.62) 32(64.00) 83(63.85) 19(55.88)

80(37.38) 18(36.00) 47(36.15) 15(44.12)
Compared with MB genotype, * P <0. 05.
F3  WTAP rs7766006 37 i 5K Y 54057 REME ARG (ny %)
Table 3 The associations of WTAP rs7766006 genotypes with chemotherapy toxicities (n, % )

Total WTAP 157766006 genotypes
Variables
(n=107) GG(n=43) GT(n =48) TT(n=16)

Leukopenia 102(95.33) 41(95.35) 46(95. 83) 15(93.75)
Neutropenia 98(91.59) 41(95.35) 42(87.50) 15(93.75)
Anemia 87(81.31) 36(83.72) 37(77.08) 14(87.50)
Thrombocytopenia 43(40.19) 23(53.49) 14(29.17) 6(37.50)
Gastrointestinal toxicity 54(50.47) 20(46.51) 25(52.08) 9(56.25)
Hepatic toxicity 44(41.12) 20(46.51) 17(35.42) 7(43.75)
Renal toxicity 5(4.67) 4(9.30) 1(2.08) 0(0.00)
Cardiotoxicity 8(7.48) 4(9.30) 3(6.25) 1(6.25)
Electrolyte disturbance 37(34.58) 20(46.51) 13(27.08) 4(25.00)
Skin rash 11(10.28) 4(9.30) 5(10.42) 2(12.50)
Mucositis 43(40.19) 23(53.49) " 13(27.08) 7(43.75)
Thyroid dysfunction 5(4.67) 1(2.33) 2(4.17) 2(12.50)
Coagulation disorders 10(9.35) 8(18.61) * 1(2.08) 1(6.25)
Dyslipidemia 6(5.61) 4(9.30) 2(4.17) 0(0.00)
Hyperuricemia 5(4.67) 2(4.65) 3(6.25) 0(0.00)

Compared with GT genotype, * P <0. 05.
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R4 UL (PEFS) By AR A Z AR R Cox [l 70y

Table 4 Univariable and multivariable Cox regression analysis for progression — free survival (PFS)

Univariate analysis

Multivariate analysis

Characteristics Total
OR (95% CI) P value OR (95% CI) P value

Age 107 1.07 (1.02 -1.12) 0.011 1.04 (0.98 -1.10) 0. 184
Gender

Female 44 Reference Reference

Male 63 1.38 (0.80-2.36) 0. 246 1.40 (0.79 -2.48) 0. 249
Ethnic group

Han 102 Reference Reference

Ethnic minority 5 0.56 (0.14 -2.32) 0.426 0.33 (0.07 -1.46) 0. 144
Tumor type

EPN 25 Reference Reference
MB 65 3.10 (1.39-6.91) 0. 006 2.21 (0.92 -5.26) 0.075

Others 17 1.62 (0.60 —4.38) 0.343 1.86 (0.65-5.34) 0.247
WHO Grade

Im-1mv 84 Reference Reference

I -1 23 0.48 (0.24 -0.95) 0.035 0.67 (0.28 -1.62) 0.376
WTAP rs7766006 Genotype

GT 48 Reference Reference

TT 16 1.51 (0.71 -3.21) 0.285 1.17 (0.54 -2.51) 0. 697

GG 43 1.87 (1.06 -3.30) 0. 030 1.60 (0.89 -2.87) 0.117

OR: Odd ratio.

RS WTAP 157766006 137 15 G > T Z2 454Xk v 28 5 B (1) 5 i
Table 5  Effects of WTAP rs776600 G > T polymorphisms on

alternative splicing

SNP Allele Position Binding motifs SR protein type  Score
17766006 G 2 CGAGCGT SF2/ASF2 1.99
rs7766006 G 2 CGAGCGT SF2/ASF2 1.99
157766006 G 3 CCGAGCG SF2/ASF2 2.06
rs7766006 G 3 CCGAGCG SF2/ASF2 2.06
7766006 G 6 CAGCCGA SF2/ASF2 4.62
157766006 T 6 CAGCCTA SF2/ASF2 3.07
rs7766006 G 6 CAGCCGA SF2/ASF1 5.35
57766006 T 6 CAGCCTA SF2/ASF1 3.23
rs7766006 G 6 CAGCCGA SF2/ASF2 4.62
rs7766006 T 6 CAGCCTA SF2/ASF2 3.07
rs7766006 G 6 CAGCCGA SF2/ASF1 5.35
57766006 T 6 CAGCCTA SF2/ASF1 3.23
Woo®

BIRATT BT SRRYT TR N A —
e 1 e AR LAE AR (L HC R FH R sy B £ 75
WA RARE HETR YT B 5 oK H 2538 V) o ABFIRIESE T
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PFS 2 [A) 4775 4 35 21k, R BR AR WTAP TE i 93 v 1
DIReFE It T3 A o

TEM MR L4 WTAP () 383k 7K F .25 T 1F

WA X HTEE R A5 E R S S5 I i
8 S FHLELE, WTAP f ) m® A FILEE
WS B IO ALSY , BERS TS PR 4% mRNA 11 I 4L
B, 5% )T 90 5 DR 0 v R R R e
A, T RE T 5 0 S R T A S S A A
A2 3 I 92 200 i 0 3B R PP P PR T, 40 g 1 2R K 8l
J3H S WTAP LE7 [7) [ 988 26 550 1431 S0 50 v 1 1 A
WL A8 S T , A IR g P 30 42 I 4% 6005 200 i
WA TR AR

WG, WTAP 157766006 137 15 F) 2 R 250 1 46 437
FEPIIR AR I3 A 45 & Hardy — Weinberg P, 3¢ B H st
TR ZEFAEB 52 ) ) L 36 I g R e o R o BRAE
B A [ ol 60 s X 6 3t 26 0 47 0 25 R 25 4 SR
WTAP K[ 1 586 2 A5 P07 5 08 ABETh 043 A B
BER S, O 5 R 5 e 5 3 R 24 W) 52 M A
TER RS . WTAP 2251k vl B i3 2 m° A &
Wik F ShE T I s RN R B ESRR, 252
it Pk B M B R B & A kRN SR, & T
157766006 37 45 76 )L 2 ik g i 9 HAK A2 2 T g
HCRTBRZ RGEWFSE . AW AL LT ) b Bk 1 343
25, AT s AR 3 A R e LR SR D RE S L
TR E T Hehli o
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IS S T OT SRR L. BUA SCikZE ], WTAP
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