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Oligonucleotide Sequences: 
 
Anchor Strands: 
 
1) CAGT Repeat, 10 bp Duplex:                             Y-5' Amino-AG CTG TCA CT(T)70 CAG TCA GTC AGT CAG TCA GT 3' 
2) CAGT Repeat, 15 bp Duplex:              Y-5' Amino-G ATC CAG CTG TCA CT(T)65 CAG TCA GTC AGT CAG TCA GT 3' 
3) CAGT Repeat, 20 bp Duplex: Y-5'-Amino-GTA ACG ATC CAG CTG TCA CT(T)X CAG TCA GTC AGT CAG TCA GT 3' 
4) ACTG Repeat, 20 bp Duplex: Y-5’-Amino-GTA ACG ATC CAG CTG TCA CT(T)60 ACT GAC TGA CTG ACT GAC TG 3’ 

5) CAGT Repeat, 20 bp Duplex: 5’-Cholesterol Phosphoramidite-GTA ACG ATC CAG CTG TCA C(T)60C AGT CAG TCA GTC AGT CAG T 3' 
 
X=0, 20, 40, 60, or 80; Y= C16, C18, C20, C22, C24 saturated fatty acid 
 
Co-Anchor Strands: 
 
1) 10 bp Co-Anchor: 5' AGT GAC AGC T Amino 3’-Y   Y=C16 
2) 15 bp Co-Anchor: 5' AGT GAC AGC TGG ATC Amino 3’-Y   Y=C16 
3) 20 bp Co-Anchor: 5' AGT GAC AGC TGG ATC GTT AC Amino 3’-Y  Y=C16, C18, C20, C22, C24 saturated fatty acid, Cholesterol 
4) 30 bp Co-Anchor: 5' T10 AGT GAC AGC TGG ATC GTT AC Amino 3’-Y 
5) 40 bp Co-Anchor: 5' T20 AGT GAC AGC TGG ATC GTT AC Amino 3’-Y 
6) 50 bp Co-Anchor: 5' T30 AGT GAC AGC TGG ATC GTT AC Amino 3’-Y 
 
Fluorescent Strands: 
 
FAM-5’-(CAGT)5-3’ 
FAM-5’-(ACTG)5-3’ 
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MALDI Mass Spectroscopy Data 
 
The mass of representative co-anchor samples was confirmed by MALDI-MS using a Voyager-DE Pro in reflector mode with a hydroxypicolinic 
acid/ammonium citrate matrix supplemented with acetone solubilized nitrocellulose

4
. While the various anchor strands and co-anchor strands were 

tested for purity by analytical HPLC re-injection, only the masses of the co-anchor strands were confirmed by MALDI-MS due to the low mass 
resolution of MALDI for high molecular weight FA-oligonucleotides. Each measurement represents an individual spot on the MALDI plate. 
 
 

Molecule Actual MW Measured (M+H) Average StDev 
  1 2 3 4 5   
10mer 3’ C16 3500 349 3499 3499 3498 3499 3499 0.4 
15mer 3’ C16 5065 5064 5064 5064 5064 5064 5064 0.0 
20mer 3’ C16 6605 6603 6607 6606 6599 6598 6603 4.0 
20mer 3’ C18 6633 6630 6629 6630 6630 6630 6630 0.6 
20mer 3’ C20 6661 6656 6657 6657 6657 6657 6657 0.4 
20mer 3’ C22 6689 6686 6685 6685 6685 6685 6685 0.4 
20mer 3’ C24 6717 6717 6715 6714 6714 6713 6715 1.2 
20mer 3’ Cholesterol 6913 6912 6912 6912 6913 6911 6912 0.7 
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Figure S1. Labeling of Jurkats with single and double cholesterol anchors. 
Single cholesterol indicates cells a single anchor strand linked to cholesterol (Anch-Chol) alone. Double cholesterol indicates cells labeled with Anch-
Chol and a co-anchor modified with cholesterol (cA-Chol) with a 20 bp duplex. Fluorescence was normalized to DAG. Error bars are standard 
deviations of at least 3 independent measurements.  
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Figure S2: Cell labeling Optimization. 
The combination of FAs used for this experiment was 5’-Anch100-C18 and 3’-cA-C16. a) Dependence of initial cell labeling on the length of duplex formed 
by the anchor and co-anchor. b) Stability of cell labeling overtime at 25 and 37 °C as a function of duplex length. c) Initial cell labeling as a function of 
FA-DNA concentration. d) Effect of FA-DNA concentration on cell viability. Error bars are standard deviations of at least 3 independent measurements. 
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Figure S3: Binding of cells bearing Anch and cA ssDNA duplexes to cells and surfaces bearing complementary oligonucleotide sequences. 
a) Labeling efficiency of various poly-T linker lengths on the anch strand. b,c) Model cell line, Jurkats, labeled with DNA complexes bearing poly-T 
linker lengths of increasing length were incubated with aldehyde glass modified with spots of complementary or non-complementary ssDNA (scale bar 

= 100 μm) and the number of adhered cells was quantified. d) An array of Jurkat cells prepared from printed DNA spots approximately 1 cell in 
diameter (scale bar is 100 μm). e) Assembly of Jurkats into small clusters when labeled with complementary and non-complementary DNA strands. f) 
Representative image of one such cluster. Error bars are standard deviations of at least 3 independent measurements. 
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Figure S4. The effect of FA-Anch length on cell surface DNA retention after 90 minutes at 37 °C. 
The Anch strand was linked to saturated fatty acids of increasing length and fluorescence was measured after a 90 minute time course and normalized 
to DAG which was arbitrarily set to 1. The cA strand was linked to 3’-cA20-C16 fatty acid for all samples. Error bars are standard deviations of at least 3 
independent measurements. 
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Figure S5. Particle size by DLS of 3’-cA strands of with various hydrophobicities and charges. 
a) Particle size gradually increases as the hydrophobicity of the linked fatty acid increases for 3’-cA20.  Particle size drops for 3’-cA-C24 as more 
nucleotides are added thus increasing the charge. Error bars are standard deviations of at least 3 independent measurements. 
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Figure S6. Cell Labeling of Several Primary Cell Lines 
Cells were labeled with either DAG or a combination of 5’-Anch100-C24/3’-cA50-C24 and the relative fluorescence was plotted. Error bars are standard 
deviations of at least 3 independent measurements. 
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