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WE B PR mg ) LE M ) A KT A (VEGFA) %:[A rs2010963 #1 rs3025039
7 RIE A 2 ST BRI K TS 560 o ¥ NN 104 {5152 S ARk AL 7 1 Ao fie 89 6
U L 5 il B O A O P 8 AT IS TR 5 151 2 2B 4T VEGFA 152010963 C>G A1l rs3025039
C>T 28N, KM 2 R0 o 3 R B 540 7 3 A O, SR COX [R1IE 43 #r il Ao
HURFAE . R S Toit R AAF I (PRS) IAHSCHME, JETAEWME BT 0 M SNP A7 Al
R RN T, SR MM A SR VEGFA KR (5.17#.81) W EE T IEH 4 IE
(4.3341.56, P<0.001), VEGFA & i 20 1) B AR A7 1 2 95 TR A 2. (P<0.001) . 12010963
firi CC. CG I GG H:F AU 5 43 i h 14.42%. 55.77%H1 29.81%, C Fl G S5&ArEEFI )
i L6430 42.31%711 57.69%, rs3025039 fi7 4 CC. CT A TT AR [ (5 Lt 4373 70.19%.
25.96%711 3.85%, C Al T 5Nz HE K & EL 7379l 83.17%71 16.83%. rs3025039 iz s C FEA]
RYLH ML/ AE (46.58%) IS i TE #EPE (56.16%) RAEFEEHm T CT HEAA
(22.22%. 33.33%, P<0.05), HEMLFEEFAAZ (4.11%) ZZEALT TT ERF A (50.00%,
P<0.05), miflRMAEKRAR (2.74%) WEALT CT HHAA (14.82%, P<0.05), fEHRKE
Mz K& COX [JA53HrHh, Ji AT rs2010963 FE K AU 5 PFS & & A58 (P<0.05).
B M R AR, rs2010963 Fl rs3025039 2 25 43 7l a8 i M 4% 5 K] 1Al miRNA 5 5 RE K]
FEHIRIZE 4, IR VEGFA Rik. 4518  VEGFA rs3025039 CC K 5 2 R0 I /MR Ik
RE B ITEREE . I BEAS A i A KU, rs2010963 CG - A [A] 7Y 1 2 5 e fivi Jif Jed gk feg
SCHRT MOMORT; R AR T A REHIRZ A T TS

HE RS R 968
ERIFERS A
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prognosis in children with brain tumors
Liu Zhengyue!, Meng Lingjia®, Yan An?, Li Miao' 2, Wang Shumeit!
(IDepartment of Pharmacy, Department of Pediatrics, Beijing Shijitan Hospital, Capital
Medical University, Beijing 100038)
Abstract Obijective 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. Methods 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 rs3025039 genotyping. The ¥ test
was applied to analyze the association between genotypes and chemotherapy-related toxicities.
Cox proportional hazards regression was used to evaluate the correlations of clinicopathological
characteristics and genotypes with the progression-free survival (PFS). In addition, bioinformatic

analyses were conducted to investigate the regulatory factors potentially affected by the two SNP
loci. Results The VEGFA expression 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 expression (P<0.001). Among the 104
children with brain tumors included, the rs2010963 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 rs3025039 CC genotype had significantly higher incidences of
thrombocytopenia (46.58%) and gastrointestinal toxicity (56.16%), and significantly lower
incidences of coagulation disorders (4.11%) than CT genotype carriers (22.22%, 33.33%, and
50.00%, respectively, P<0.05). They had significantly lower incidences of dyslipidemia (2.74%)
than TT genotype carriers (14.82%, P<0.05). The tumor type and the rs2010963 genotype were
significantly associated with PFS (P<0.05) in univariable 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 significantly
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affects the risk of thrombocytopenia, gastrointestinal toxicity, coagulation disorders, and
hyperlipidemia, while the rs2010963 CG genotype significantly affects the risk of brain tumor
progression.
Key words brain tumor; vascular endothelial growth factor A; single nucleotide polymorphism;
chemotherapy toxicity; prognosis
Fund program National Natural Science Foundation of China (No. 81872926)
Corresponding author Wang Shumei, E-mail: wangshumeil980@126.com

MR, R AOm AN BT, B ) L R AR E, R RUTE R
7 5k A, T F ARG BT B T AR, BT ATIR 2 . N B 2 K
5y 53R ) R, WAy M 731 J THT AR B R R 297 SR o IMLAE Y B2 A2 I IRl 7~ Avascular Endothelial
growth factor A, VEGFA) i3 e tfiL 8 A5 BRAE AL BT A 2E L R S B B8 i 4 vh 285K
S, LR 2 A MW ARl I AR R K, SR R AR AT O SR T IR, Herh
rs2010963 iz s 4 18 5 iR A 7 T 52 41 K Ak ik e A OGH4, T rs3025039 A 4 I 5 e .
A FLRE 3 A DRI R R B DA DG, SR, At oxof v ) L 28 i 8 T (4 A DA T AT s
=, HAS FIR ) 2 D R o A 5 PR A AE e i o DRIE, 32 7 15 6 20 M o R AR L
B VEGFA JE[X] rs2010963 1 rs3025039 7 s 2 A XTI 7 AR BRI S e PR T 52, LY
AT RS TR AN AL I6 T 7 3R SR AR -
1 R 5T
1.1 wmfsR

AWFFE g O RUBHERT ST, BL 2019 4F 1 —2023 4F 12 AL #ERIR A B b5t
IR ERT ) LRREEAT AT 1Y) 104 451 i g 28 L[5S 61/ % 43, 4% 3.00 (2.00, 7.00) %A1
AR PINIRHE: O SRE a2 e @ FiAEE 18 MY, MulA
B ® B3z DAPABEMENZ . KW, B8, G0 FH e LRt AT 7 %8 o HERRARAE:
@ VEGFA rs2010963 C>G =k rs3025039 C>T & [K 73 BUA I @ Ml BRI A e 8. AHFF
FRAGA P BT FAS BEZ B S HE [ 5 A sjtkyll-Ix-2023 (053) 1.
1.2 BH 54

DNA $EBCiGR &, MW HE X E Qiagen 7w . Ik o Gl WO W B & AT IS (8] Jo 3
(matrix-assisted laser desorption/ionization time of flight mass spectrometry, MALDI-TOF-MS)
%4 (£[H Sequenom A]); GeneAmp® 9700 %Y PCR 1% (3E[H ABI A]).

1.3 VEGFA rs2010963 1 rs3025039 4 s J: K &l 43t
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P BB AR SCRR 0 7770, AR i SRR R 4 DNA, 383 1.5% B AR M e Fi bk 4
& DNA 1588 . i1t MALDI-TOF-MS 4T 5 R BRI, rs2010963 A7 x50 FH 5142093 5l
N ACGTTGGATGAAGAGCTCCAGAGAGAAGTC
ACGTTGGATGAGCAGGTCACTCACTTTGCC fil  GGCGTGCGAGCAGCGAAAG
rs3025039 7 A% At A 51 %1 4 5l v ACGTTGGATGTGAAGGAAGAGGAGACTCTG .
ACGTTGGATGATGGCGAATCCAATTCCAAG #fil GCGGGTGACCCAGCA, SIGfEAn1y
I B A 17 760
1.4 WEFEIR

AT T 53 M 1) 22 A VEAR Br B4 E i e 8 LAy i AR R B M R Gt TH AL RS
AR B OIE. BARET. B2 R SET A RSE, RIS EnE A MA RS
PEARIEPEE ARiE 5.0 FRIEAT HIE « TG FEAs AJCHE A 171 (progression-free survival, PFS).
15 AWM BEST

AHEFTEH UCSC (https://xenabrowser.net/) ¥ 7 o N4k T 44— b AL 1 38 B Je e 5
IR 40 I35 1K1 C(the cancer genome atlas, TCGAD ki &8 # (n=662) fil GTEX 1E % Xt ff (n=1157)
ff) VEGFA B:[XFREH I, #EAT VEGFA HZE 58Ik s B [ i o e = R 4 1l i o)
( Chinese glioma genome atas, CGGA , https://www.cgga.org.cn/index.jsp ) % #& &
mMRNAseq_693 H S NEl 1 &4 —hniifb i) VEGFA LR KA HIE, it it DAZH
(World Health Organization, WHO) Il (n=188). Il (n=255). IV & (n=249) [ /&g
VEGFA kL&, PARIEANE (n=422) MR IENGIIE (n=271) o VEGFA HJRIEZE 5.
BB /N HFEAR>25%, T RKFEAK S H<75%, £/ 4.2.1 it R BHAFE maxsta 15T
VEGFA M) H#WTE, £ TCGA JisifiggZH 4 LL 5.35 Y@, & CGGA s 44
LA 5.58 Jy#kWi{E, 77 A VEGFA . IRRIAPIAL, o mHR TG Z5R . K SNPinf £
J&  Chttps://snpinfo.niehs.nih.gov/) 1 3DSNP v2.0 Chttps://omic.tech/3dsnpv2/) %4k J& %}
rs2010963 A1 rs3025039 HE4T L HETEHE -
1.6 GiitEibE

X F Graphpad Prism 9.0 Al R B 4.2.1 M ABEAT Gt 2007, Seit Wi TR,
KU K HE 0=0.05. KH 2 K36/ #r rs2010963 A7 £ A1 rs3025039 £ s % A ME /A /& WA &
Hardy-Weinberg T~ . /A~ i) i 24 71 . [a] Ff) Joke D] 28 01 58 57 5 [R] AT 222 S5 DA B A [ 6k [R] 234 ] )
I SR AR, RABREMZRIE COX HIHMT&£AEES PFS M. KA

Mann Whitney 56 73 #1 VEGFA 7 fixi i3 A1 1E & 4143, AS[R WHO 43 2% o fir 88 2 21 DA B JE
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V5 2 % VR R 2L P I RIA 22 5. SR Log rank K56 /)M VEGFA i IR X412 1]
(TS 2 5 o
2 4R
2.1 VEGFA FEJii fit 8 b AR F i

TCGA i 2 VEGFA [ERIE R m T 1EW 4141 (P<0.001), W& 1A. £ CGGA
i 244 VEGRA HI33E 2B WHO Zenl S8 in i e in &%, WHO IV Uik 23 i)
VEGFA 1R IE 8% /T WHO 111 2% (P<0.001) 11l 2% (P<0.001), LK 1B. 7E CGGA &
RAEMREALA T VEGFA HIRIE R & T IR AMER AL (P<0.001), WA 1C. 207l
TCGA H1 CGGA Hitfa i v iy it e Il o e E 47 £ A7 0 M, S5 5R B8 VEGRA & 3L 41 &
AAEIAYY B35 S TARRIB . (P<0.001), WA 2.

1 i iRg 2 2R VEGFA 122 R IA
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 II, 111, and IV; C: VEGFA mRNA expression level in primary and recurrent brain tumors;

“P<0.001 vs NC group; #P<0.001 vs WHO 1V group; ***P<0.001 vs Primary group.



B 2 fisi iR 2124 VEGRA 38 5 447 Tim A R 1
Fig.2 The association between VEGFA expression in brain tumor tissues and survival prognosis.
A: the TCGA database; B: the CGGA database.
2.2 —fRBR
W 1 FoR, ABFFILGY NI L 104 1 (55 61 B, L 43 il DU 99 B, AR
Bk 5 ), Hi =R (ependymoma, EPN) 24 i, B&EEHMIE (medulloblastoma,
MB) 63 i, HAbfIE 17 41, WHO 1-11 2% 23 fil, 111-1V 2% 81 il whiZ i (- L a6y
3.00 (2.00, 7.00) % . VEGFA rs2010963 Fl rs3025039 7 s #%- i[RI B 41 2 [ ) FE LR RFAE 40 A

ZEREGIT R L.



R 1 BERFMER[M(P2s, Prs), n(%)]

Tab.1 Baseline characteristics [M(P2s, P7s), n(%)]

The rs2010963 genotype

The rs3025039 genotype

Variables Total (n=104) CC (n=15) CG (n=58) GG (n=31) Pvalue CC (n=73) CT (n=27) TT (n=4) P value
Age (year) 3.00 2.00 3.00 4.00 0.072 3.00 3.00 7.50 0.301
ge ly (2.00, 7.00) (1.50,4.00)  (2.00,6.00) (2.00,8.50) ' (2.00,8.00) (2.00,5.50) (3.50,11.00)
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 minority 5 (4.81) 2(13.33) 3(5.17) 0 (0.00) 4 (5.48) 1(3.70) 0 (0.00)
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 (0.00)
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 (0.00)
WHO Grade 0.276 0.607
I-11 23 (22.12) 3(20.00) 16 (27.59) 4 (12.90) 18 (24.66) 5 (18.52) 0 (0.00)
-1V 81 (77.88) 12 (80.00) 42 (72.41) 27 (87.10) 55 (75.34) 22 (81.48) 4 (100.00)




2.3 VEGFA rs2010963 1 rs3025039 47 s 18 £ % A5 72 o 8 2B L I 3 A 45 3R

£ 104 {5l i et 2 ) LA, VEGFA rs2010963 F rs3025039 (14 3k [ 284 FH A5 o7 J5 [K] 43 A7 23 7
4 Hardy-Weinberg “Fffif (P>0.05). EPN. MB -5 FAth o il I8 2 784 2 1] 1T i AN A7 i 22 5] 2R R
SN FER A 2 RIS L WA 2.

R 2 VEGFA 52010963 F rs3025039 A7 sit & 2 A P75 i B Bs 28 ) L (19 4345 [n(%)]
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)

rs2010963 cc 15 (14.42) 5(20.83) 7 (11.11) 3(17.64)
CG 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)
G 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 (0.00) 4 (6.35) 0 (0.00)
C 173(83.17)  43(89.58) 100(79.37) 30 (88.24)
T 35 (16.83) 5(10.42)  26(20.63) 4 (11.76)

2.4 rs2010963 Fl rs3025039 L rs i B B LT B3 1 F B )

B rs3025039 {7 s CC kK 24 4H i L /B /e i A= v T CT R B4 (P<0.05), CC
SER B ) B i d e R A m T CT 2R AL (P<0.05), CC J:K L4 1)k it p i & A 26
KT TT R AL (P<0.05), CC KR i g MUAE A A AR T CT ZEE A (P<0.05),
H AT R & 4 5 rs2010963 T rs3025039 £i7 3 K 8 3 A et . W3 3.



3 PIRMZ R G B )L VEGFA rs2010963 1 rs3025039 4ir 5 3 B &L 5 b y7 84 B AE 2 [n(%)]

Tab.3 The associations of VEGFA rs2010963 and rs3025039 genotypes with chemotherapy toxicities [n(%)]

The rs2010963 genotype The rs3025039 genotype
Total cC CG GG CcC CT TT

Variables

(n =104) (n=15) (n=58) (n=31) (n=73) (n=27) (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 (0.00)
Cardiotoxicity 8 (7.69) 1(6.67) 5 (8.62) 2(6.45) 7(9.59) 1 (3.70) 0 (0.00)

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 (0.00)

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 (0.00)

Coagulation disorders 10 (9.62) 1(6.67)
Dyslipidemia 6 (5.77) 0 (0.00)
Hyperuricemia 4 (3.85) 0 (0.00)

2 (3.45)
6 (10.35)
4 (6.90)

2 (3.45)

3(9.68)
3 (9.68)
2 (6.45)

2 (6.45)

4 (5.48)
3 (4.12)"
2 (2.74)

4 (5.48)

1(3.70)
5 (18.52)
4(14.82)"

0 (0.00)

0 (0.00)
2 (50.00)"
0 (0.00)

0 (0.00)

7¥: "P<0.05vs CT: ¥P<0.05 vs TT.
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2.5 rs2010963 Al rs3025039 AL s F:F EIXT PFS KIS m

TEHRZ COX B aERE . MR RAd. WHO 404 L Jk rs2010963 K2 5 PFS
BFEMKL (P<0.05). MR HLIER S PFS KUK 2% IEA% (HR=1.06, P=0.023), MB
KB LR AE 73 1 R 1Y) XU, ¥ 25 1= EPN AL (HR=2.89, P=0.010), WHO I-11 4 & )L R A= 95
a3k R 1 AR S22 25 AT -1V 8 )L (HR=0.49, P=0.040), rs2010963 {7 15 CG & A AL & )L
A R A B KT GG B RIBY )L (HR=0.52, P=0.021). {EZ K% COX A4 4>
Hreb,  BioRE SR AT rs2010963 KK AL 5 PFS R EAH K (P<0.05). W3 4.

F 4 PFS MR BMEZZE COX EIFSHT

Tab.4 Univariable and multivariable Cox regression analysis of PFS

Univariate analysis Multivariate analysis

Characteristics

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) 0438 0.51(0.12-2.28) 0.380
Tumor diagnosis

EPN 24 Reference Reference

MB 63 289(1.29-6.46) 0.010 2.80(1.12-6.97) 0.027

Others 17 156 (0.58-4.21) 0.383 1.68(0.57-4.93) 0.348
WHO Grade

"ni-1v 81 Reference Reference

I-11 23 0.49(0.24-097) 0.040 0.77(0.30-1.96) 0.581
The rs2010963 genotype

GG 31 Reference Reference

CcC 15 055(0.23-1.30) 0.172 0.57(0.22-1.50) 0.255

CG 58 052(0.29-0.91) 0.021 0.44(0.23-0.85) 0.014

11



The rs3025039 genotype

CC 73 Reference Reference
CT 27 1.42(0.79-256) 0.247 151(0.80-2.83) 0.202
TT 4 1.29(0.31-5.36) 0.727 1.12(0.23-5.39) 0.891

2.6 VEGFA rs2010963 Al rs3025039 fif pi 2 & HEThRE 47
rs2010963 F1 rs3025039 Nzt 6p21.1, rs2010963 MITHAETER AN S B X A 7,
rs3025039 [IThAEIERN 3 AERIEIX A5 5, SNPInf B /0 Hr st 2R, 152010963 4b-T-#
KA TFEE XA, W] R IS 520 A R iE - A - 12 e R E40 (basic helix-loop-helix
family member E40, BHLHE40) . )5 38 i liF DNA 454 81 1 (chromodomain helicase
DNA binding protein 1, CHD1) . Zeste [F]J543 5%+ 2 (enhancer of Zeste homolog 2, EZH2)
LHSET 5 RNA [FFIRIS5 6 T VEGFA RiA, rs3025039 4T miRNA £54 Xk Py, wJ
REIEIL M hsa-miR-145. hsa-miR-591. hsa-miR-636. hsa-miR-638 5 $ I [K] [ 41| () 5 1
% VEGFA kik. W& 5.
# 5 VEGFA rs2010963 1 rs3025039 £r x5 38 4% 2 21tk K oh L Tl

Tab.5 The predicted functions of VEGFA rs2010963 and rs3025039 polymorphisms

SNP Allele TFBS/ miRNA

BHLHE40. CHD1. EZH2. GTF2B. MAZ. POLR2A.
rs2010963 CIG RCOR1. REST. SIN3AK20. TAF1. TAF7. TBP. USF1.
WRNIP1. YY1. ZBTB7A

rs3025039 CIT hsa-miR-145. hsa-miR-591. hsa-miR-636. hsa-miR-638

3 Wig

JLEE I Fed FRVR 9T 28 A AT — T30 R A PR B R, e v B8 1 S B PR R VAR 7 A DG FE R 1)
HEF KA S AR IR T MR EW . AW IR AT I A B A% O TR R F
——VEGFA #£[X] rs2010963 H1 rs3025039 £z si 2 A1, B FEARZR HT i 6 LAk 7 351
FNTRG HIREMR . DCER IR, VEGFA TEN IR s #08 5 A R TS ARG, rs3025039 £ 7
PSR E T T BSOS, T rs2010963 F K AU 5 5 3k SR R AR O . Ik L4 RROR
VEGFA 38 5745 5 7E FE 1 ) L3 15 e v 97 S S R RV TE AN B

TERGRH, VEGFA J@ I il VEGFR2 255 5 I@ s, (i s ik i ek, SCREm
FE K220, [FK, VEGFA nIHnMmE @M, SEGEMEIHIAEE, Jnlaeimi

12



IT EIW IR Jey R P 597 32 8. IR S L [F R T ACHIE ST S B VEGFA =ik 5 i
JUBZ AR R ORE, M5 BEA ST VEGFA 1R SEARIA R 75 BN 4Rl — 8. 24
17, HAE L EE G R o BAR A P AL A7 75 3k — PR R

AN VEGFA rs2010963 1 rs3025039 25 545 15 v [F Mo Ath A FEAHIE Y, {H
rs2010963 7% 4726 i F- BRI A B, rs3025039 25 S AT SR BRI A AL, B0 FURl e e 1
215 PR LU 25 SR AR BRI R T 1. 2 [ R AN B NS A W 7E 7%, rs2010963 Al
rs3025039 £ A1t 55 15 5T BEAH M08 A AU 2 35 AR D022 S o, Wt 7 B 7 i [ R 7
TR N 152010963 2 2515 7L Y G FR 4 Ki-67 AHOGMS, (H7E B0 78 e e 1k L s S0
T 2R SR o BEAREALE RV L 1) S 35 5, o S T R R R MR 6 B VEGRA 2248
PERON IR, R T AR T RS R A SR AR T A S AN R i R 2 A

KT 153025039 CC H= DA 2 [ I 50 22 M A ST B ME I P J& 2008, W Re S VEGF TR 1 £
BPERA LR A K, FERGTE R, w7k P10 VEGF W AEId B84 i s vk, nJel
W 25X e SRR a5, SEUPER) B MEEE. ARG MM, VEGF ik
AT RE ST 2 AN LS BE A e B Ak, RO 3 I 2 B ) BRI B, T R LR S T AR R
Bko 534b, rs3025039 fir siikox oM Y i = YEAE M s GRS RNA SRR G, 1EAH
R A P AR A IR RBOR, IS E VEGF ERIAK . 4t b A4
MZER, 2D RA IR, KRB FAYI 7R T rs3025039 £ &1 5 )L IR 10T 7
PEE] ORI, DR P 70 B i 3 M PR XS TN B2 B 17 k40, (HRSRBTIE MR FU 75 58 3 & F 24
SRR IC R, DUEAS B PE A 2 R AR AOAE T - 7F rs2010963 2 &1k 5 PFS A ME T
M, O SCERPIR I ZAL s nldEd 2 5' 4R gmfith X #7454, AT VEGFA 115 3)
T AR AR . BARHLE] L, C SRz 5 H A R B B = i) VEGRA Rik, it
T 34 P8 100 2 T ol R 24738 % P )

AT SR IR 04 O BB B TE AT AE SIN B A o Ty 5 SRR 2% HLA )
K, REIEG ISR R UG IEGR /D5 O R B o ik K 55 D e SE s (61 A 30K
I PE R T AR BB FEAR UG AE VEGFA Rk . RKFHFEL FOLATHEERTIT, 45 & TR S
FKFIRAE, RAFDT VEGFA £ 2 3854 8 70 7Bl S lim R ANA «

i LA, ATy [ )L R Bk v T A T B A ARk, VEGRA JE [ 23 1Y
AR T HIERBATUG 22, EeE BLIR T AR IR AT BB .
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