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Figure S1. Loading into the abasic site of SSA/cargo strand duplex structures efficiently
quenches ATMND fluorescence. Duplex-loaded ATMND yields 7- and 9-fold lower
fluorescence intensities with SSA-1 (red) and SSA-2 (blue), respectively, compared to free
ATMND in solution (black).
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Figure S2. Calibration curve for SSA-1 structure-switching derived from fluorescence intensities
detected at increasing ATP concentrations yields an ECsy value of 29.9 +£ 5.8 uM at 5 uM of
SSA-1/cargo strand (1:1.5 in ratio) concentration.
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Figure S3. Comparison of ATP-induced cargo release by SSAs in solution. When challenged
with 1 mM ATP, SSA-1 generates a strong fluorescent signal (170% increase relative to no ATP),
indicating efficient cargo release as a result of binding-induced structure-switching. By
comparison, SSA-2 and SSA-2 where the T-to-C mutation is reverted achieve only limited
ATMND release in solution (15% and 9% increase, respectively). These results indicate that this
mutation is not responsible for the difference in cargo release, which may instead be attributable
to SSA-2’s dependence on the presence of a solid support.
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Figure S4. Comparison of SA-binding between the two SSAs. We incubated both SSAs at 100
nM concentration with SA-coated beads, and heat eluted bound DNAs after thorough washing.
Eluted DNAs were quantified via RT-PCR, and we observed that SSA-2 binding to SA beads
was ~20-fold greater than for SSA-1.
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Figure S5. ECs of SSA-1 in response to ATP is dependent on cargo strand concentration. As the
cargo strand:SSA-1 ratio increases, ECs also increases; For cargo strand:SSA-1 ratios of 1.5
(black), 7.5 (red) and 30 (blue) with a 30 nM concentration of SSA-1, we observed ECs, values
of 31.8 £4.8 uM, 50.2 £ 10.8 uM and 92.0 + 31.7 uM, respectively.
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Figure S6. Threshold cycle (Crt) values of SSAs released from magnetic beads after binding to
ATP. The template concentration and Ct were fitted with linear regression. We calculated a PCR

efficiency of 86.3%.

Table S1. Sequences of DNA molecules used in these experiments

Name Sequence Description
ssDNA library | 5>~ AGCAGCACAGAGGTCAGATG-N;7- | DNA sequence with two
TTTTGTGGGTAGGGCGGGTTGGTTTT randomized 17-base
-N;7-CCTATGCGTGCTACCGTGAA-3’ recognition domains
FP 5’-AGCAGCACAGAGGTCAGATG-3’ Forward primer
RP 5’-TTCACGGTAGCACGCATAGG-3’ Reverse primer
RP-biotin 5’-biotin- Biotinylated reverse
TTCACGGTAGCACGCATAGG -3’ primer for ssDNA
generation
FP- 5’-CATCTGACCTCTGTGCTGCT-3’ Blocking strand of
complementar forward primer binding
y site.
MI12-T12- 5’-biotin- Biotinylated cargo strand
biotin ITTTTTTTTTTTTAACCCGCCCTAC-3’ with T;, extension
MI12 5’-AACCCXCCCTAC-3’ Cargo strand with an
abasic site




Table S2. Selection conditions during ten rounds of SSA selection.

IpM | ITpyM | T pM | ITuyM | TuyM | 1uM | 1uM | 1uM

IyM | TpM | 1pM | 1pM | TpM | T pM | 1TuM | 1uM

ImM | 1mM | ImM | 1 mM
0.8 0.4 0.2 0.1 70 20 20

ImM | 1mM | | mM

Table S3. 50 cloned sequences from the SSA library synthesized from machine-mixed
nucleotides

OCONOOBWN =

10 30 40 80 100
IG-G-QISG-G-G_}G mm-;mGGmGGIGGG-GG—G_GGm_—}mﬁ-SE-
TAGAATTAAAACCATEETATG

AG
BGEAGEAGAGAGGISAGAIGGGEGAGGEITGG BGG AGCAIIIIG IGGG TAG GGG GGG INNIIAAG AC ABC ATAATEAGC ABETATG BG IGC BTAGEG TGAR
BGEAGEAGAGAGGIEAGATGCEATETGCAAGG BAG GTATTIIGIGGG TAG GGEGG GITGG MM TACEG AG AGGHG BTAAAAGETATG BG IC BTAGEG TGAA
BGEAGEAGAGAGGIEAGCAIGCEBEAGG GAG BC IEAATAATNNNIG BGGG FAG GGEGG GGG NN GG ARG AC AATEG C ANTAGESTANGC BG TG BTABEG TG AR
AGEAGEAGAGAGGIEAGCAIG TEARARAEBGG PARG GGG INMNIG BGGG ITAG GGEGG GGG INNFFART G ARAGG GG ANTEEEEETATG BG IGC BTABEG TCAA
AGEAGEAGAGAGGIEAGATGIEGAGGCAAGGC ATABABININNIG IGGG IFAG GGEGG GGG NNINIG ITACEATIEC ANTEACSETATGC G IGC BTABEG ICGAA

AGEAGEABAGAGGIEAGATGAGITAGC AATCATTETECEI TG IGGG TAG GGEGG GGG INMITETC ATTACAG CACCTATGEGTGETACCG TGAA
BGCEAGEBABAGAG! GAEGEG GAC ABEARAG ATEC BIMNNEICEGGG mGGIEGG-GG—G[;‘vGGGGGG‘S G BTABEG ICAR
BGEAG AGCHIBAGATGGEG GGIBAGGGEBGGG! GEETATGCEGIGC ETASEG ICARN
BGEAGEAGAGAGGIEAGATIGCATETGIG IE-EG-EIBGG‘%GGIBGG-GG-BIG— TGETACCG TGAA
BGEAGEAGAGAGGITEA G GG IFAGGGBGGG! Gl TGCTACCG TGAR
BGEBAGEAGAGAGGHEEAGATRGAGCEGEGEG IEGC BABATG BGGG BAGGGEGG GG AR [IGAAGG BIETANG BGIGC BTABEG IGARN
BGEAGEBAGAGAGG BEATG TEG IINTGC BGGG BAG GGBGG GGG INMMIGG AGGARGEATG 1IG @TAGEG IGAA
BGEAGEAGAGAGGIEAGCATGCABC BATIAG ACEATC ANNIIG GGG BAG GGBGGG GAANTGG G ABETATGCEGIGC BTABEG IGAR
BGEAGEABAGAGGIEAGATGCATIEGGCANNNIGG G ANPINNIG IGGG TAG GGEGG GGG INITTEG BEG TEG! ECATESETATGEGIGC BTACEG IGAR
BGCEAGEABAGAGGIEAG NICBEARAAGEGC IARG IARGG INMNIC BGGG WAG GCEGGC GGG INNIIEEAG AEETATG EGIC BTABEG ICARN

BAGEAGEAGAGAGGIEAGATGCITATAARTG TAEGG TG ARTTFRNIGC IGGG TAG GGBGG GGG I GG AGG BTG AllG TATIIC BETATG BG IGC BTAGEG TGAR
BGEAGEAGAGAGGIBAGATGCEETTITAGG TABETACG ITIIGIGGG TAG GGEBGG GIIGGIIFIGGAAG —3£ﬂ-3l3-

ATGGTTAARAGGATG
BGEAGEABAG AGG IMEAG MGG IAG BG INIEAG WG ANNNNNNIG G GG BAG GGEGG GGG INNNFAAG IS BAG TAE G ANTASSTALG B I BTAGEG TG AR
AGEAGEABAGAGG MEAG NG AACSTEINIATAG ABEAG IMINIG GGG WAG GGEGG G IMIGG INMINIEEG IG TANAG BEG AACEETAING BG IG BTAGEG TG AR

BGEAGEABAGAGGIBAGATGGCAGEG ARG GITARAGAG PTG IGGG FAG GGEGG GITGG TMITT G ATALGC BEGC BAREGC ETEETATG G IGC BTAGEG TGAR
BGEAGEAGAGAGGHEAGATGCIEAGCAGC AAGARG BARAGININIG IGGG TAG GGEGG GGG INFFTASAG IIAGG GCEEITG TABETATG BG UG BTABEG TG AN
AGEAGEARAGAGG IEAGCATGEC ATTAATG G BTEAG INIINIG IGGG PAG GGEGG GINIGG INNEFAG ARG ARG GG UG EEITABESTATGC BGIGC BTABEG TCAA
AGEAGEABAGAGGIEAGCATGIGCEAAGCBAATEEG BTG IIMNIG BGGG FAG GGEGG GINIGG INFFI GG INIEGC ABGEGG CAAGG BETATGC BG G BTABEG IGAA

AGEAGEABAGAG! GREG! BGGG MAG GGEGG GGG INMIIG ATSEG GG ARG ANIGG ACBEIATG BG NG BTATEC IG AR
AGEAGEABAGAGGIEAG AT Gl BGGGPAGGCGBGG GGG INIIIG G BGIGCBTAREG IGAR
AGEAGEABAGAG! RIGEARGG GGG ATABEG G ARNTINNIG BGGG PAG GGBGG GGG INMMIGEG GGAG G GTAGEG IGAR
BGEAGEACGAGAGGIEBAGATGIGG! TETARRGGATIIIG GGG PAG GGEBGGG! G ARACAEGGAGGGEETATGEGIGC BTAGEG IGAR
BGEAGEAGAGAGG GAIGGGEAB INNBIG GGG PAG GGRGG GINIGG INIIIG G AGG NSl G GTAGEG TIGAA
BGEAGEAGAGEGGHEAGATGGG GECEBEARGG GEG TG MNNIGEGGG BAG GGEBGGG AAGETATGEGTGETAGEG TGAA

GECEGAACETACATG 'TAACAAATTACCCTATGEG
AGEAGEAGAGAGGIEAGALGCATGCEGGG BEEIG TATATINIG IGGG TAG GGEGG GGG NI G EAAAGIG G EBAAATAGG BETATGCEBGIGC BTABEG IGAA
BGCEAGEASAGAGGIEAGAIGEGEAG CAIGAC BATASNINNIC GGG IAG GCEGG GEIGC HNITIEATAAAGEC SATETEC ARSTATG BC IC BTAREG TCAA



