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ADDITIONAL EXPERIMENTAL DETAILS
Dynamic light scattering characterization of DNA dendrimer

The hydrodynamic diameters of the DNA dendrimer under investigation were measured using a

Zetasizer Nano ZS90 DLS system equipped with a red (633 nm) laser and an Avalanche photodiode
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detector (APD) (quantum efficiency > 50% at 633 nm) (Malvern Instruments Ltd., Worcestershire,
England). A Kuvetten cuvette (10 mm) was used as a sample container. DLS measurements were
performed at room temperature at a fixed scattering angle of 90°.

AFM imaging

Atomic force microscopy of samples was observed on a Multimode 8 (Bruker/USA) using ScanAsyst
mode in ambient air. A 5 uL DNA sample was placed onto the surface of freshly cleaved mica and
allowed to adsorb to the mica surface for approximately 30 minutes. The mica was then rinsed in

Milli-Q water and dried with compressed air.

Table S1. Sequences of Oligonucleotides Used in This Work

Oligonucleotide | Sequences (from 5’ to 3’)

Y 0a GAC CGA TGG ATG ACC TGT CTG CCT AAT GTG CGT CGT
AAG

Y ob GAC CGA TGG ATG ACT TAC GAC GCA CAA GGA GAT CAT
GAG’

Yoc GAC CGA TGG ATG ACT CAT GAT CTC CTT TAG GCA GAC
AGG

Y1a GAA GCC ACT CTG ACC TGT CTG ACT AAT GTG CGT CGT
AAG

Y1 GAA GCC ACT CTG ACT TAC GAC GCA CAA GGA GAT CAT
GAG-BHQ1

Y 1c-L-histidine TCA TCC ATC GGT C CAC GTG CTC GT T AAC GGG GCT
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GTG CGG CTAGGAAGT AGGAGGAGCT CATGATCTCCT

TTAG TCAGAC AGG

Y 1c-L-histidine-R

TCA TCC ATC GGT CCA CGT GCT CGT GAA GTA GCG

CCG CCG TGG AGG AGC TCATGATCT CCT TTAGTC AGA

CAGG

X L-histidine(6)

FAM-GTAAT rAGGAAGA GAT GAT GTG A

X L-histidine(8)

FAM-CTC CTC CTAGGAACGAGCACG TG

Y 1c-ATP (9 TCA TCC ATC GGT CCC CCC AGG TCT CAT GAT CTC CTT
TAG TCAGAC AGG

Y 1c-ATP (11> TCA TCC ATC GGT CTC CCC CAG GTC TCATGA TCT CCT
TTA GTCAGA CAGG

Y 1c-ATP (12) TCA TCC ATC GGT CAC TCC CCC AGG TCT CAT GAT CTC
CTT TAG TCA GAC AGG

Y 1c-ATP (13 TCA TCC ATC GGT CTACTC CCC CAG GTC TCATGATCT
CCTTTAGTCAGACAGG

Xatp FAM/Cy3-ACC TGG GGG AGT ATT GCG GAG GAAGGT

XATP-R FAM-ACC TGG GGG AGT AAAAAAAAAAAAAAA

Y 2a CTG TCATCG GTC ACC TGT CTG CCT AAT GTG CGT CGT

AAG

Y 2p

CTG TCATCG GTC ACT TAC GAC GCA CAA GGA GAT CAT




GAG

Y 2¢ TCA GAG TGG CTT CCT CAT GAT CTC CT T TAG GCA GAC
AGG’

Y 3a GAC ACACTG AGG TCC TGT CTG CCT AAT GTG CGT CGT
AAG’

Y 3b GAC ACA CTG AGG TCT TAC GAC GCA CAA GGA GAT CAT
GAG’

Y 3¢ TGA CCG ATG ACA GCT CAT GAT CTC CTT TAG GCA GAC
AGG’

Y 4a TGC TGT CTG TCC ACC TGT CTG CCT AAT GTG CGT CGT
AAG’

Y ap TGC TGT CTG TCC ACT TAC GAC GCA CAA GGA GAT CAT
GAG

Y 4c ACC TCAGTG TGT CCT CAT GAT CTC CT T TAG GCA GAC

AGG




Figure S1. Agarose gel electrophoresis of Yo=Y 4, ()Y -L-nistidine, (0) Y -aTp.
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Figure S2.The fluorescent signal-enhanced ratio of Gy nisigine With substrate strand X containing a
different number of bases. The concentration of G4 -histigine Was fixed at 10 nM. The X-6 and X-8 denote

FAM-labeled ssDNA containing 6 and 8 bases, respectively.
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Figure S3. Comparison of the fluorescent signal-enhanced ratio of G4.arp With Yicarp CONtaining a
different number of bases. The concentration of G4.arp was fixed at 10 nM. The Y ic.atpe, YicaTP11,

Y 1c-atp12, and Y icarp1s denote FAM-labeled ssDNA containing 9, 11, 12, and 13 bases, respectively.
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Figure S4. Time-dependent fluorescence response with low, intermediate, and high concentrations of

L-histidine, the concentration for Ga._ -nistigine 1S 10 NM.
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Figure S5. The fluorescence emission spectra of the sensing system upon the addition of ATP at

different concentrations.
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Figure S6.Change in fluorescence intensity based on different concentrations of ATP. Inset shows the

responses of sensing system to ATP at low concentration.
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Figure S7. a). Selectivity of the DNAzyme-based assay for L-histidine over other potential
interferences; the concentration for G-Listigine 1S 10 NM. b). Fluorescence kinetics spectroscopy of

Ga.ate and Y 1_a7p treated with 1U/mL DNase |.
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Figure S8. Selectivity of the aptamer-based assay for ATP compared to its analogues. The

concentration for G4.atp 1S 10 nM. Fo and F are the fluorescence intensity of the sensor in the absence

and presence of target, respectively.
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Figure S9. Fluorescence kinetics spectroscopy of Gg.arp treated with more than 5-hour incubation in cell

lysate.
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Figure S10. Fluorescence spectroscopy of a, Y 1-L-nistidines 0, Ga-L-histidine, C, Y 1-atp, and d, G4 _are treated

with buffer, RPMI 1640 medium, and 10% FBS RPMI 1640 medium, respectively.
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Figure S11. Change in fluorescence intensity based on L-histidine concentration in cell lysate samples.

Figure S12. Z-stack images of cells with L-histidine, K" and active G._nisidine. The green channel is

FAM fluorescence from activated G 4-L-istidine, Scale bar = 20 um.
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Figure S13. Flow cytometric quantification of cell associated fluorescence Cells a) active G- -nistidine- D)

Mean Fluorescence

L-histidine and active Ga.pnhisidgine. C) K and active Ga._nhisigine. ) L-histidine, K* and inactive
Gy-Lhistidine-r. €) random Gg.are-r. f) L-histidine, K™ and active Gy nistidine. §) active Ganarp Were

measured.

Lysotracker Cy3 Merge

Figure S14. Co-localization assay of Ggarp With Lysotracker. Left panels are fluorescence from
Lysotracker Green staining, middle panels are Cy3 fluorescence from the G4.arp probe, and right panels

are the overlay of Cy3 and Lysotracker Green fluorescence. Scale bars: 10 um.
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Figure S15. Cytotoxicity assay of MCF-7 cells treated with G4, DNA dendrimers.
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