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WE B/ ST L A N AR K N F A(VEGFA) 35 1H 152010963 Fl 153025039 7 p4 38 1% 22 25 P XAk 97 2 1 A PR
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JHE RIS 55 TG i J 2B A7 30 (PFS) I AH JC 4 | 36 2 A5 B 25 05 iE 4 B WA SNP AL s s i (M IR R 7, 8558 i fidopg 41 28
VEGFA B 33% (5. 17+1. 81) i 3 5 T 1E % XF 8 (4. 33x1. 56, P<0. 001) , VEGFA ¥ % 15 40 B9 B A= A7 01 B E AR TR s 4 (P<
0.001) . rs2010963 i 25 CC.CG F1 GG H& [ B 1 & b 43 o0 14. 42% . 55. 77% 1 29. 81%, C F1 G 25 v FE -1 5 b 433 o0y
42.31% M 57. 69% 13025039 {37 5, CC .CT A1 TT F B[ 7 L 43531k 70. 19% . 25. 96% F1 3. 85% , C AT S5 K& K (1) 1 EL 43031
7 83. 17% F116. 83%. rs3025039 1 i CC F& K RIZH [ ifin /Nl 2 (46. 58% ) FlE BB B 1 (56. 16% ) & A= 56 18 35 5 F CT 2
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PFS W E M5 (P<0. 05) o AEAS 0 Hr4s S R L rs2010963 Fl rs3025039 22 25k 43 551l 12t 52 0 56 55 DX 1 F1 miRN A 538 5L ) 91 1Y
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(matrix-assisted laser desorption/ionization time of
flight mass spectrometry , MALDI-TOF-MS) & 4 (3£ [#
Sequenom A ] ) ; GeneAmp® 9700 A PCR ¥ ( 3£ [
ABIZAH])

1.3 VEGFA rs2010963 1 rs3025039 i = £ [& 2
ST BRERAE SCHR' T i, DA ] i it ERURR R
ZH DNA 3@ 1 1. 5% B9 B BHRE AR PR 9Kk 26 5 DNA Y
SR . i MALDI-TOF-MS % R 77 36 [ AU A
rs2010963 37 45 Bt 514 7351l F = 57 -ACGTTGGA
TGAAGAGCTCCAGAGAGAAGTC-3" , R: 5'-ACGT
TGGATGAGCAGGTCACTCACTTTGCC-3" , B fif, F
HE i 5] 4 0 5'-GGCGTGCGAGCAGCGAAAG-3'
rs3025039 37 45 Bt 51 4 43 il 4 F: 5'-ACGTTG
GATGTGAAGGAAGAGGAGACTCTG-3" ,R:5'-ACG
TTGGATGATGGCGAATCCAATTCCAAG-3' , HLff F
HEAHE]H) : 5 -GCCGGGTGACCCAGCA-3" , 5L B 45 1
A0 [ BRI

1.4 MZigtr AUTE VAL 2RO
i Fier e £ LA ST S R b UG B Y 1l v R T T AL R
Ge PIE B E O R R B BRI R S TS TH
AN B AR 21 1 i 25 WA R SRR
SEARIES. O RRIEATHIE . TS H8 br o JC i J Ak A7 1)
(progression-free survival , PFS) ,

L5 S£WMEBRESH KO A UCSC (hups://
xenabrowser. net/) §U4 B o T 8 T A58 —bRifEAL Y
3¢ [EJ88 0E 36 PR 4 3% 1K) (the cancer genome atlas,
TCGA) fiii %8 H # (n=662) Fl GTEx 1E # Xf ff (n=
1 157) 9 VEGFA JEN 55006 , dEAT VEGFA B 22 57
FIR AT s B e LI R R i DA A 3 R (Chi-
nese glioma genome atas, CGGA ; https://www. cgga.
org. cn/index. jsp) FUHE & mRNAseq_693 Bi b T~
BT AG—REIL I VEGFA FE H ek 808 , 43 Hr i
A 21 (World Health Organization, WHO) I (n=
188) . Il (n=255) . IV &% (n=249) Jili i J& 11 VEGFA 1y
Tkt LR KM (n=422) F1E KA I (n=
2T H VEGFA BN FIR 225+ . BEE I/ N FEAR K>
25% I RFBEAR BN H<T5% Ad FH 4. 2. 1 IR KA
maxsta T3 T VEGFA 1) fe M, 78 TCGA fili /i
T LS. 35 #BT A, 75 CGGA Jiki i Jig 21 41
LAS. 58 RHNT{E , 53 L VEGFA & ARFIK UL, 53H7
WG 2 19 TS 25 57 o R FH SNPinf £ 4 % (https : //sn-
pinfo. niehs. nih. gov/) Fl1 3DSNP v2. 0 (https://omic.
tech/3dsnpv2/) B4k 72 %} 1s2010963 Al rs3025039

TUIREERE .

1.6 %it=4E KH Graphpad Prism 9. 0 iR R
BAE 4. 2.V AR AT ST 3 W, Ge it o0 B 3 T X
B, K30 K fE a=0. 05, K HH 7 K2 55 53 Bt 152010963
37 45 R 13025039 7 15 22 251 434 & 75 4475 Hardy-
Weinberg V-7 /A [7] i 967 248 74 22 ] (1% 5 DX A0 R 4545
B PR A1 22 S LA AN [m) ik BR8] 1) A 97 s AR
R, RHBHRMEZ AR Cox M3 17 %42 it
5 PFS AU AH C M . 2R FH Mann Whitney U £ 38 43 7
VEGFA 7 igi [oh 8 F1IE & 441 AR WHO 43 45 Jigi i
JeR 2 ZULL R it P 5 0 O 1P M e 2H 2 b g R 3k
225t o K Log-rank K 5073 T VEGFA 5 AR 3K
HZ B B 26 5%

2 #HR

2.1 VEGFATERBhEFMIER ST TCCA ki
41 41 VEGFA () 3535 W 3 @ T 1E & 4 41 (P<
0.001), VLB 1A, 7E CGGA Wi 414 h VEGFA 3%
IR LR WHO 0038 finii 34 m i #a %, WHO IV 9%
0988 4 23 P () VEGFA 1) 323k 8. 35 5 F WHO 1T 2%
(P<0.001)F1 [ 4% (P<0.001), WK 1B, 7ECGGA %K
KNEMIRE 4L 2L VEGFA 1335 1 3 v s & M ik
o 41 41 (P<0.001) , WL 1C. 43 5l fdi FH TCGA Fi
CGGA A5 P22 w1 B Jir g I 54k 47 A6 47 2 T
g5 R BN VEGFA 3 21 41 0y B AR A7 30 38 3K
ik 4H (P<0.001), VL& 2,

2.2 —HEERL PR, AHEGT LGN A N bR
L 104 1 (5 6141 2 43 f51] 5 UK 99 f41], /K5 R ik
54)) , Hor 2 45 598 (ependymoma , EPN ) 24 4] , 5&+
2 2 982 (medulloblastoma, MB) 63 i , . Ath i i 788 17
B, WHO T~ %2361, M~V 816, wtiZhtfy
H 7 AR W4 O 3.00 (2.00, 7.00) % . VEGFA
152010963 F1 rs3025039 {37 x5 4% 5 PR AU 20 2 1] 1) S 2
FHIE 22 R G 2#E L.

2.3 VEGFA rs2010963 01 rs3025039 {i s i5 15 &
BUEERMEREILRSMER 16 104 51 i bR
B LT, VEGFA rs2010963 il rs3025039 # 3k K 51 A1
A FE R 4 A 3 75 A Hardy-Weinberg - i (P>
0.05). EPN.MB 5 HAth figi Jith Je7 25 784 22 6] (19 G A4~ 47
S DR Y R A R R A A 2 R B R GIT E X
22,

2.4 rs2010963 F0 rs3025039 fi = & F B xHL T &
MERIRM R rs3025039 137 5 CC 3 PRI R 4 (14 i/ )Ml
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Fig. 1 Differential expression of VEGFA in brain tumors

A: VEGFA mRNA expression level in brain tumors (BT) and normal tissues (NC); B: WHO grades I, Il , and IV; C: VEGFA mRNA expres-

sion level in primary and recurrent brain tumors; ~"P<0. 001 s NC group; **P<0. 001 vs WHO IV group; ***P<0. 001 vs Primary group.
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Fig.2 The association between VEGFA expression in brain tumor tissues and survival prognosis
A: TCGA database; B: CGGA database.

I & A s T CT LR AU 4 (P<0. 05) , CC L[]
B E BSR4 R e T CT B H A4 (P<
0.05) , CC P AU 21 (358 1 [ i A= AR TT HE 1A
AIZH (P<0.05) , CC 3 P Y 21 4 3 B IAE &2 A8 R AR
T CTHE A (P<0.05) , s fbyr stk kB S
152010963 1 rs3025039 13/ 557, F PR 78 JC (i 35 AH 4k
W3,

2.5 rs2010963 F1 rs3025039 {i & £ E 2 XF PFS B9
BME  7E BN &R Cox M4 HHAR IS b 2 70 |
WHO 43 9% LA & rs2010963 % [K %1 5 PFS i 2 4 5¢
(P<0.05) o i 8 LAY 4F % 55 PRS XU 2 35 1
A5 (HR=1. 06, P=0.023) ,MB i JL & A4 55 it J
f9 XU 3 55 T EPN & JL (HR=2. 89, P=0.010),
WHO T ~ 11 % 8 L K A= 95 g e (%) XU k(IR

I~V &% & JL(HR=0. 49, P=0.040),1s2010963 {1/ A5
CG FE R 7Y /B L& A= 5 1 Je 1) AU B 35 1K T GG
e )L (HR=0. 52, P=0.021) . 7E £ N % Cox
10943 B e, Biieg 25 80 A1 rs2010963 JL R 1 4)5 5 PFS
FEMR(P<0.05), W4,

2.6 VEGFA rs2010963 #0 rs3025039 fi &= & 514
NEES#T  rs2010963 Fil rs3025039 #10v F 6p21. 1,
152010963 W BB IE BN 5T E M IE X L &,
rs3025039 T RETE BN 3 AR B IX A8 57, SNPinf %%
AT AS R R, rs2010963 4b T s A 745 41X
P, T RE 3 I M S AR R E — PR — BB 5 A DL
E40 (basic helix-loop-helix family member E40,
BHLHE40) | Y% {7 5 3k f#f i€ fiff DNA 45 & & 1 1 (chro-
modomain helicase DNA binding protein 1, CHD1) .
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R1 BEBER [M(Py, Py, n(%)]
Tab.1 Baseline characteristics [ M(P,,P,.), n(%) ]

The 1s2010963 genotype

The rs3025039 genotype

Variable
Total (n=104) CC (n=15)  CG (n=58) GG (n=31) P value CC (n=73) CT (n=27) TT (n=4) P value
Age (year) (. 030.,0(7). 00) (1.526,04(1). 00) (2. 56,02. 00) (2. ot,og. so) %072, 36(,)2. 00) (2. 36(,)(;. 50) (3. 5(?,??.00) 0. 301
Gender 0.193 0.482
Male 61 (58.65) 12(80.00) 32(55.17) 17 (54.84) 44 (60.27) 16 (59.26) 1 (25.00)
Female 43 (41.35)  3(20.00) 26 (44.83) 14 (45.16) 29 (39.73) 11 (40.74) 3(75.00)
Ethnic group 0.119 1. 000
Han 99 (95.19) 13 (86.67) 55(94.83) 31 (100.00) 69 (94.52) 26 (96.30) 4 (100.00)
Ethnic 5(4.81)  2(13.33)  3(5.17)  0(0) 4(s.48) 13700 0(0)
minority
Tumor diagnosis 0.324 0. 654
EPN 24 (23.08) 5(33.33) 11 (18.97) 8 (25.81) 19 (26.03) 5(18.52) 0(0)
MB 63 (60.58) 7(46.67) 40(68.97) 16 (51.61) 41 (56.16) 18 (66.67) 4 (100.00)
Others 17 (16.35) 3 (20.00) 7 (12.07) 7 (22.58) 13 (17.81) 4 (14.81) 0(0)
WHO Grade 0.276 0. 607
I-1 23 (22.12) 3(20.00) 16 (27.59) 4 (12.90) 18 (24.66) 5(18.52) 0(0)
m-1v 81 (77.88) 12(80.00) 42 (72.41) 27 (87.10) 55(75.34)  22(81.48) 4 (100.00)
%2 VEGFA rs2010963 1 rs3025039 {i =i & S M EMMBEILFHN ST [(2(%) ]
Tab.2 The distribution of VEGFA rs2010963 and rs3025039 polymorphisms in children with brain tumors [n(%) |
SNP Genotype and allele Total (n=104) EPN (n=24) MB (n=63) Others (n=17)
152010963 cc 15 (14.42) 5(20.83) 7 (11.11) 3(17.64)
(ore} 58 (55.77) 11 (45.83) 40 (63.49) 7 (41.18)
GG 31 (29.81) 8 (33.33) 16 (25.40) 7 (41.18)
C 88 (42.31) 21 (43.75) 54 (42.86) 13 (38.24)
120 (57.69) 27 (56.25) 72 (57.14) 21 (61.76)
rs3025039 cc 73 (70.19) 19 (79.17) 41 (65.08) 13 (76.47)
CT 27 (25.96) 5(20.83) 18 (28.57) 4(23.52)
TT 4(3.85) 0(0) 4(6.35) 0(0)
C 173 (83.17) 43 (89.58) 100 (79.37) 30 (88.24)
35 (16.83) 5(10.42) 26 (20.63) 4(11.76)

Zeste [A] 75 4) 34 58 1 2 (enhancer of Zeste homolog 2,
EZH2) %454 5% 7 5 RNA 751 (1 45 & i ¥ VEGFA
Fik,1s3025039 4T miRNA £5 4 X 3P , 7T A i
% W hsa-miR-145 | hsa-miR-591 | hsa-miR-636 ., hsa-
miR-638 5 §IL K& [K 7 5] (9 45 & JH 4% VEGFA 323K .
WS,

DL figi b 968 i VR 97 2 A AT S — 0™ 02 1 i R
P8, He v B 1 S TR A T A DG TR A ) 2 T
B IR S ARIIBIT W AE DR B . AR
FE T 0 AR L A% 0 R AR I ——VEGFA £
152010963 1 1s3025039 137 i A 2 51k, B E IR R H
XoF i g s ) LAR Yy dE e AN TS (052 . ABIESE

VEGFA 1 Jiii il 98 v v & 38 5 K R W5 A6 ¢,
rs3025039 £ A& Pk 5 RF 8 17 w1 PR A O
12010963 F PR 76 | 15 95 55 1 Jo XU AH 56 o ax e &
AR VEGFA 38 % 78 53 76 5% W L 36 i g 6 97 i
o T A

AR R v, VEGFA Sl 3 301% VEGFR2 %55 %5
I, A2 T AR BT A A T R, SRR R AR K 5 R
2217 [FIEF, VEGFA ] 3% fin ifn 838 i, 3 80 s
VRIS, 0T BESE WAk ST 2590 1 = 3 vk i S5 7
LS X B L R R T A B AT b O 0 1Y
VEGFA 153615 5 LB 22 E AR 45 )R 1 CHk 5 RE
KT VEGFAAE Ry SEARIE A R 1Us 71 i —
O SR, HAE L A R v ) B AL AT
it — R,
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£3 HIRMERGEMERIL VEGFA rs2010963 7 rs3025039 {i s & F B 54 7 F 48K E [0(%) ]
Tab.3 The associations of VEGFA rs2010963 and rs3025039 genotypes with chemotherapy toxicities [n(%) |
Variable The 12010963 genotype The rs3025039 genotype
Total (n=104) CC(n=15) CG(n=58) GG(n=31) CC(n=73) CT(n=27) TT(n=4)
Leukopenia 100 (96.15) 15 (100.00) 55 (94.83) 30 (96.77) 71 (97.26) 25 (92.59) 4 (100.00)
Neutropenia 96 (92.31) 14 (93.33) 54(93.10) 28 (90.32) 69 (94.52) 23 (85.19) 4 (100.00)
Anemia 85 (81.73) 11 (73.33) 46 (79.31) 28 (90.32) 60 (82.19) 22 (81.48) 3 (75.00)
Thrombocytopenia 42 (40.39) 6 (40.00) 20 (34.48) 16 (51.61) 34 (46.58)" 6(22.22) 2 (50.00)
Gastrointestinal toxicity 53 (50.96) 7 (46.67) 28 (48.28) 18 (58.07) 41 (56.16)" 9 (33.33) 3 (75.00)
Hepatic toxicity 43 (41.35) 8 (53.33) 21 (36.21) 14 (45.16) 29 (39.73) 11 (40.74) 3 (75.00)
Renal toxicity 4(3.85) 1(6.67) 2(3.45) 1(3.23) 3(4.11) 1(3.70) 0(0)
Cardiotoxicity 8 (7.69) 1(6.67) 5(8.62) 2 (6.45) 7(9.59) 1(3.70) 0(0)
Electrolyte disturbance 35 (33.65) 5(33.33) 21 (36.21) 9 (29.03) 23 (31.51) 11 (40.74) 1(25.00)
Skin rash 11 (10.58) 4 (26.67) 4(6.90) 3(9.68) 7(9.59) 4(14.82) 0(0)
Mucositis 41 (39.42) 5(33.33) 24 (41.38) 12 (38.71) 32 (43.84) 8(29.63) 1(25.00)
Thyroid dysfunction 5(4.81) 0(0) 2(3.45) 3(9.68) 4(5.48) 1(3.70) 0(0)
Coagulation disorders 10 (9.62) 1(6.67) 6 (10.35) 3(9.68) 3(4.1)* 5(18.52) 2 (50.00)
Dyslipidemia 6 (5.77) 0(0) 4(6.90) 2 (6.45) 2(2.74)" 4(14.82) 0(0)
Hyperuricemia 4(3.85) 0(0) 2(3.45) 2 (6.45) 4(5.48) 0(0) 0(0)
'P<0. 05 vs CT; *P<0. 05 vs TT.
#4 PFSHBETEMZETE Cox HIFHH
Tab.4 Univariable and multivariable Cox regression analysis of PFS
Univariate analysis Multivariate analysis
Characteristic n
HR (95% CI) P value HR (95% CI) P value
Age 104 1.06 (1.01-1.11) 0. 023 1.02 (0.95-1.09) 0.577
Gender
Female 43 Reference Reference
Male 61 1.42 (0.82 -2.46) 0.215 1.43(0.77 - 2.65) 0.264
Ethnic group
Han 99 Reference Reference
Ethnic minority 5 0.57 (0. 14 -2.35) 0.438 0.51(0.12-2.28) 0. 380
Tumor diagnosis
EPN 24 Reference Reference
MB 63 2.89 (1.29 - 6. 46) 0.010 2.80 (1.12-6.97) 0. 027
Others 17 1.56 (0.58 —4.21) 0.383 1.68 (0.57 - 4.93) 0.348
WHO Grade
m-v 81 Reference Reference
-1 23 0.49 (0.24-0.97) 0. 040 0.77 (0.30-1.96) 0.581
The rs2010963 genotype
GG 31 Reference Reference
cC 15 0.55(0.23-1.30) 0.172 0.57 (0.22-1.50) 0.255
CG 58 0.52(0.29-0.91) 0. 021 0.44 (0.23-0.85) 0.014
The rs3025039 genotype
CC 73 Reference Reference
CcT 27 1.42(0.79 - 2.56) 0.247 1.51 (0. 80 -2.83) 0.202
TT 4 1.29 (0.31-5.36) 0.727 1.12(0.23-5.39) 0. 891
AW T AF 19 VEGFA 152010963 F1 13025039 BRI 5 848 . 78 of [E R AL CHE 294 52

AR SR A e E

ST T R

ﬁﬁjxﬁﬁﬁiﬁ““ ,1H rs2010963 2% R, 152010963 Fl 153025039 22 25V 5 e it £ 41 g
t, 153025039 28 S AT 2R A T K 980 o XU T 2 A o)
NBE B R R e S A I RO L B At R

FHN BB BN LE T
B 1 5 DUE A 12010963 22 251 55 3L R g 14 5
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5 VEGFA rs2010963 1 rs3025039 {if s 1% 1% & &5 M A Th g€ Tl
Tab.5 The predicted functions of VEGFA rs2010963 and rs3025039 polymorphisms
SNP Allele TFBS/ miRNA

BHLHE40,CHD1,EZH2, GTF2B, MAZ ,POLR2A , RCOR1, REST, SIN3AK20, TAF1,TAF7,TBP, USF1, WRNIPI, YY1,

rs2010963 C/G
ZBTB7A

rs3025039 C/T  hsa-miR-145, hsa-miR-591 , hsa-miR-636 , hsa-miR-638

FREUKi-67 A5 H 7 PG AR G R v 2L IR R
Hh R S B X B AE 0TS 0 S X
BT AS ] Al R g8 26 L R VEGFA 22 25 VR0 Y
SRR T T o 5 R A B AR R AR
IR AN =R

K F 153025039 CC HePH R [R5} 52 i 2 Fpfb I 7 2
PERIF TG SO0, AT BE 5 VEGE 38 J& 1 22 2%t F 2l 41
FESEA . B Z R, & K1) VEGE 1] fig
I 44 o A 3 A IR AR 24 % e 55 8 A 1
W5, P EO™E B Wi d b 7E R R
Be , VEGF (1)1 i35 7K - 1T 58 S5 1M 23 8 30 1L A8 B (1) 52
HE 5 I 40 A Y UE SR 3E E , RT RE S I
SEREVEAOCEE . B3 A1, rs3025039 137 1 iR 2 BN YL (7,
J = S5 R B AR i A% RNA ¥ R 555, 76 A R 40
Jis 5 AU vy A 2% S A 1 5 PR R R SO T S 3K
VEGF FE R IR K (23 i S vk b= AR A 22 0], B
K|k RNFEMFERS KRR LERT
153025039 2 M 5 LT M AT 25 (8] 1 OGO
J PR 43 70 5 St R XU, T $ (48 T8, (H A R iy
MEMIT ST T S8 38 G T 25 SRR 2 IR R 1yid 5, AR
i b PP A A R LR VR . 7E 12010963 2 81k
55 PFS A G 7 T, A SCHk™! 2% B IZ A A n] il ik
S 5 AR GRS X 5 S R T-45 4, WNTTJE Y VEGFA 1Y
Ja s s R R A . HARHLE L, C A7 5
PRIl B A R S W Y VEGFA 335, i fie i
e 10465 T R T 24 300 % ) TR

AHIFFE ) SR B A A - B b PR 1R T 1 R
FIAGEBE AT s AT 7 R 2 22 H AWK, kg
IEA I 2GR 24 R ML S0 E Bl b 2 28 il i
IR ST e SE g 5 it A IR PR s A R
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Effects of VEGFA genetic polymorphisms on chemotherapy toxicities

and clinical prognosis in children with brain tumors
Liu Zhengyue', Meng Lingjia', Yan An', Li Miao"*, Wang Shumei'
('Department of Pharmacy , *Department of Pediatrics, Beijing Shijitan Hospital ,
Capital Medical University, Beijing 100038)

Abstract Objective To explore the effects of vascular endothelial growth factor A (VEGFA) rs2010963 and
rs3025039 polymorphisms on chemotherapy toxicities and clinical prognosis in children with brain tumors. Meth-
ods A total of 104 pediatric patients with brain tumors receiving standardized chemotherapy were enrolled.
Matrix-assisted laser desorption/ionization time of flight mass spectrometry was used for VEGFA rs2010963 and
133025039 genotyping. The x* test was applied to analyze the association between genotypes and
chemotherapy-related toxicities. Cox regression was used to evaluate the correlations of clinicopathological charac-
teristics and genotypes with the progression-free survival (PFS). In addition, bioinformatic analyses were con-
ducted to investigate the regulatory factors potentially affected by the two SNP loci. Results The VEGFA expres-
sion in brain tumors (5. 17+1. 81) was significantly higher than that in normal tissues (4.33+1.56, P<0.001).
Patients with high VEGFA expression had significantly worse overall survival than patients with low VEGFA expres-
sion (P<0.001). Among the 104 children with brain tumors included, the 1s2010963 CC, CG, and GG genotypes
accounted for 14.42%, 55.77%, and 29. 81%, respectively. The frequencies of C and G alleles were 42. 31%
and 57.69%, respectively. The rs3025039 CC, CT, and TT genotypes accounted for 70. 19%, 25.96%, and
3.85%, respectively. The frequencies of C and T alleles were 83. 17% and 16. 83%, respectively. The children
with the 1s3025039 CC genotype had significantly higher incidences of thrombocytopenia (46. 58%) and gastroin-
testinal toxicity (56. 16%) than CT genotype carriers (22.22% and 33. 33%), respectively, P<0.05), and signifi-
cantly lower incidences of coagulation disorders (4. 11%) than TT genotype carriers (50. 00% , P<0. 05). The inci-
dence of hyperlipidemia (2.74%) was significantly lower than that in the CT genotype carriers (14.82%, P<
0.05). The tumor type and the rs2010963 genotype were significantly associated with PFS (P<0. 05) in univari-
able and multivariable Cox regression analysis. Bioinformatic analysis indicated that the rs2010963 and rs3025039
polymorphisms regulated VEGFA expression by affecting the binding of transcription factors and miRNAs to their
target gene sequences, respectively. Conclusion The VEGFA rs3025039 CC genotype is a risk factor for thrombo-
cytopenia and gastrointestinal toxicity, and a protective factor for coagulation disorders and hyperlipidemia. The
rs2010963 CG genotype is a protective factor for brain tumor progression.

Key words brain tumor; vascular endothelial growth factor A; single nucleotide polymorphism; chemotherapy
toxicity ; prognosis
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