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>» Introduction

Synthetic DNA for Cell Surface Engineering

a) Amino acid modification b) Hydrophobic insertion
X: biotin Y: streptavidin
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2 Introduction

Lipid-DNA conjugates for cell membrane analysis
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'3 Design and bacterial membrane insertion of lipid-DNA conjugates
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) Design and bacterial membrane insertion of lipid-DNA conjugates
SIMBIHEF BRI BT M Table S2. Bacterial membrane modification percentageof each lipid-DNA conjugate.

E. coli TOP10 | E. coli BL21 P. C. S. aureus M. luteus
(a) aeruginosa | glutamicum

18:1 on E. coli TOP10 18:1 84+ 4.4 8.1+0.9 <1.0 52+55 87+28 54+05

18:0 39106 7.0+14 <1.0 47 +0.8 55+17 <1.0
Cholesterol 9.9+0.9 10+23 <1.0 €1 £ 19 7T £3.7 11+1.8
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'3 Membrane insertion kinetics & persistence of lipid-DNA conjugates
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Membrane modification efficiency of lipid-DNA conjugates
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Table S3. Maximum bacterial membrane density of each lipid-DNA
conjugate (unit: nm-2).

18:1 18:0 Cholesterol | 16:0-16:0 | 18:1-18:1 18:0-18:0

E. coliTOP10| 0.20£0.01 | 0.06+0.01 | 0.12£0.01 | 0.10£0.01 | 0.17£0.01 | 0.15+0.01

" ts01600M 01 150150084025 1 . S.aureus | 0.18+0.01 | 0.06+0.01 | 013+£0.01 | 0.26£0.01 | 0.53+0.02 | 0.62 £0.02
C. glutamicum| 0.11+0.01 | 0.05+0.01 | 0.45+0.01 | 0.71£0.01 | 0.53+0.10 | 0.57 + 0.01




> Effect of lipid-DNA hydrophobicity on the membrane insertion
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) Selective targeting and detection of bacteria
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Figure 5a. (Top) FAM-labeled 18:1-18:1-DNA conjugate can be used to
distinguish S. aureus cells from a mixture with RFP670-expressing E. coli
16:0-16:0-FAM probe ncDNA-Cy3 Merge BL21 cells. (Bottom) Similarly, FAM-labeled 18:1-DNA conjugate was
used to distinguish E. coli TOP10 cells from a mixture with BL21. Here, 1
UM of the lipid-DNA conjugate was incubated with the cell mixture for 1
h at 37°C. Scale bar, 5 um.
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)) Selective targeting and detection of bacteria
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Figure 5b: Linear discriminant analysis based on the fluorescence
response pattern of the 18:1-DNA and 16:0-16:0-DNA conjugates on
five types of bacterial strains. The transformed canonical scores were
plotted with 95% confidence ellipses around the centroid of each

group.
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Figure S11. Linear discriminant analysis based on the fluorescence response
pattern of the 18:1-18:1-DNA and cholesterol-DNA conjugates on five types of
bacterial strains and MDCK cells. The transformed canonical scores were
plotted with 95% confidence ellipses and 0.001 tolerance around the centroid
of each group.

11



