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Table S1. In vitro selection conditions

Selection MB [MB] [ssODN] Incubation Number of Washing
volume (uL) washes volume (uL)
cycle  round (ug) (uM)
1 1 MB1 0.64
2 MB2 0.25
2 3 MB1 0.28
8.5 20 3 200
4 MB2 0.15
3 5 MB1 0.17
6 MB2 0.21




Table S2. Abundance distribution of Apt01 families (5'-XGTCGTGTTTGTTGTTGTTTTCATTTTTGCGGCXXXX-3") at each round.

Selection Number of Sequence (5’ to 3") Ranking Counting Total counting  Total abundance
cycle target total reads number number ratio (%)

VEGFR-1 32,984 Not found ND ND 0

]

VEGFR-2 52,245 GTEGTETTTETTETTETTTTRATTTTTCRGCREE 5th 3 3 0.06
GTRGTGTTTETTETTGTTTTEATTTTTGRGCEEE 2nd 185
GBGTETTTETTETTETTTTEATTTTTERGEEE 5th 90

VEGFR-1 32,173 GT@GTETTETTETETTTT@ATTTTTTGHGGHM 42" (tie) 6 287 0.892
GrRGTETTTETETTETTTTEATTTTTTERGGHEE 42" (tie) 6

2 ,
GrBETErrEr@rETTTEATTTTE T EERe 757" (te) 1
TTTGTTGTTGTTT TTT 757" (tie) 1
GTRGTETTTETTETTETTTTRGATTTTTCRGGCEE (
GTRGTGTTTETTETTGTTTTEATTTTTGRGGEEE 4t 60

VEGFR-2 34,000 IT.TITT['ITrITrITrTT.TTrTr- 8th 29 90 0.26
GrlGTErrTEETTETTETTTRATTTTTCRGGEE 1459 1
GrB&rErrErETTETTTEATTTTTERGCHa 2 238
GrRGTETTTETTETTETTTTEATTTTTEHGEEE 10% 82
GrRGTETTTETTETTETTTTEATTTTTTERGGHEE 42 8

d
3 VEGFR-1 22,093 GTEGTETTTGETTETTETTTTRATTTTTGRGGEEE 2 > 351 159
GTEGTETTTETTETTETTTTEATTTTTTEHGCEE 103" 4
ETEETErrTErETTETTTEATTTTTENGEEE 278" (tie) 2
E@ErErErTETE T EATTTERCe 278" tie) 2
GrBGTETTTRATTETTETTTTEATTTTTCRGCEEE 819" (tie) 1




VEGFR-2

24,684

T TTTT@ATTT 819" (tie) 1
GTEETEETTTETTETTETTTTEATTTTTGRGGEE h
T TTTT@ATTT 819" (tie) 1
GETRETGTTTETTETTETTTTEATTTTTRGCHEE f
TTTGTTGTTGTTT TTTTTGET:! 819" (tie) 1
GTEETErTETTETTETTTTEATTTTTEE TCHeE f
TTGTTGTTGTTTT@ATTTT 819" (tie) 1
GTEGTETTETTETTETTTTEATTTTGERGGEE th
GTEGTETTTETTETTETTTTRATTTTGRGGEE 819" (tie) 1
GG ErETETETTGATTTTTERGGEEE 819" (tie) !
GTEETErETETETTTTEATTTTTTERGGEE 819" (te) 1
GG rrrTErErE AT TEHCEHEE 819" (tie) 1
TTTGTTGTTGTTT TTTTT 5th 165
GTEGTETTTETTETTETTTTRATTTTTCRGGEE 7t 86
GG ETTTETTETTETTTTEATTTTTTCRGEEE 5st 5
GTEGTETTTETTETTETTTTEATTTTTTCRGCEEE 65" 4
GTEGTETTTEETTETTETTTTEATTTTTCRGGEEE ogth 3 266 107
T TTTT@ATTT 824" (tie) 1
GETRGTETTTETTETTETTTTEATTTTTGCRGCEEE h
TTT! TTTT@ATTT T 824" (tie) 1
GG ErTTEETTETTETTTTEATTTTTCRGEHE h
TTTGTTGTTGTTT TTTTT 824t (tie) 1
GTEETETETETTETTTEATTTTTERGE TS




Table S3. Abundance distribution of Apt02 families (5'-GCTGATAGGATGGGTTGTAGGTCTAGGGGGGGGXXX-3") at each round

Selection Number Sequence (5’ to 3") Ranking Counting Total counting  Total abundance
cycle target of total number number ratio (%)
reads
VEGFR-1 32,984 Not found - ND ND ND
1
VEGFR-2 52,245 Not found - ND ND ND
GETGATAGGA GGG TG TAGG HTAGGGGGGGEET 23" ¥
VEGFR-1 32,173 th 22 0.068
' GETGATAGGATGGGTTGTAGE iTAGGGGEGEEEEE > !
GETGATAGGATGGETTGTAGG THTAGGGGGGGET 772" 1
2
GETGATAGGATGGGTTGTAGG HTAGGGGGGGEEE 14° 18
TeRe T drearaceateceTraAGaETAGGGGGGGGGEE e ) » o
GETGATAGGATGGETTGTAGE THTAGGGGGGEEE 1,014" 1
GBTGATAGGA GGG TG TAGG HTAGGGGGGGEET 22" 18
GBTGATAGGATGGG TG TAGG TATAGGGGGGGEHE 819" (tie) 1
VEGFR1 22093 ivlvAGeAT BEG 16 AGE i AGAGEEGEEN 819" (i) 1 22 010
B 1GATAGGATGGG11GTAGG 1B AGGGGGGGCaEE oot
3 GBTGATAGGATGGGE TG TAGG T TAGGGEGGEGGEE 819" (tie !
GETGATAGGATGGG 16 TAGG HTAGGGGEGGEET 34 (te) 7
AGGGGGGGGGEE "
VEGFR2  2agsq  GMTGATAGGATGGGTTGTAGGTET 34" (tie) 7 5 0.061
GBTGATAGGATGGGTTGTAGGE TG TAGGGGGGGEHE 824" (tie) 1
GETGATAGGATGGE T TGTAGE T AGGGGEGEET 824" (tie) 1
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STEP1: Sequence acquisition of each round using NGS
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STEP3: Search sequence that increases avoidance ratio
with increase in round number

Fig. S1 Schematic of alternating consecutive selection of DNA aptamers using VEGFR-1 and

VEGFR-2 immobilized on magnetic beads, referred to as MB1 and MB2, respectively, with deep
sequencing analysis.
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Fig. S2 SPR sensorgrams used to determine the binding affinities according to single-cycle Kinetic

analysis.

Fig. S3 SPR sensorgrams of Apt02, Apt02-scr, A35 binding to VEGFR-1.
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Fig. S4 In vitro tube formation assay using human umbilical vein endothelial cells (HUVECS)
on a three-dimensional gel consisting of diluted Matrigel. The cells were treated with Apt01
(20 M), Apt02 (20 uM), A35 (20 uM) or VEGF165 (20 ng/mL, 0.52 nM). (A) Representative
images of tube formation of human umbilical vein endothelial cells (HUVECS) on Matrigel at
4 h. Scale bars are 0.5 mm. (B) Number of mesh in the images of the HUVECs networks at 4
h. (n=3 plots). * P < 0.05 as compared to control.
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Fig. S5 Inhibition of HUVEC tubule growth by fruquintinib at 5 h. The cells were treated by
Apt02 (20 uM), or VEGF165 (20 ng/mL, 0.52 nM) with or without highly selective small
molecule inhibitor of VEGFR tyrosine kinases, fruquintinib (10uM). Number of mesh of the
HUVECs networks was counted at 5 h. (n=3 plots). * P < 0.05 as compared to Apt02-treated
group without inhibitor.



