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Curved GoldWNickel/Tin  Antibody | Functionalized  Bacteria Coated with Antibody 2 Antibody | on Manochapes

Nanoshapes Nanoshapes (Rabhit anti £ coli) Bind to Antibody 2 on Bacteria
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Figure 1) Two antibody scheme for assembling backpacking bacteria on curved nanoshapes.
{a)Curved gold/nickel/lin nanoshapes are coated with Antibody 1 {goat anli rabbit antibody)y
using thiol chemistry and prolein G. (b) Bacleria are coaled with antibody 2 (rabbil anti E.
coli). (c) Antibody 1 on nanoshapes binds to Antibody 2 coating bacteria.
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8  Neuotravidin Functionalized

N.Q\

b Bacteria Coated with Biotinylated C
Artibody (Biotinylated Rabbit anti E. colf)

Meutravidin on Nanowire Binds
to Biotinylated Antibody on Bacteria

Backpacking
Bacterla

Figure 2) Dual binding scheme for assembling backpacking bacteria on gold nanowires.
(a)Neutravidin coated nanowires. (b) Bacteria are coated with biotinylated antibody (biotinylated
rabbit anti E. coli). (¢} Neutravidin on nanowires binds to biotin on the antibody coating the bacterial

surface.
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Figure 3) Schematic of the selective
attachment and release of cargocarrying
bacteria from patterned surfaces. a) Au-
patterned Si substrate.

The substrate is treated so that Au
becomes his-tag protein adherent (via
thiolation with NTA thiol and treatment with
Ni 2 + ions) while Si is protein non-adherent
(via PEG silanization and blocking with
BSA). The Au  surface is  further
functionalized with protein G and antibody 1
(a cargo-specifi ¢ antibody; goat anti-rabbit
laG). b) Cargo beads coated with antibody
2 (rabbit anti- E. coli 1gG) are then
introduced causing them to bind to the
antibodies on the Au patterns. ¢) Bacteria (
E. coli ) then specifi cally attach to the
beads and d) motile bacteria—cargo
conjugates can be released on-demand
using either imidazole or EDTA. &)
Schematic showing bound and released
cargo-carrying bacteria.
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Figure 4) Bacteria-mediated
delivery of nanoparticles and
cargo. a, Docking of bacteria
with funclionalized multiple-
sized nanocparticles through
biotinylated antibodies and
surface—antigen  interactions
(microbots). Streptavidin-
coated nancparticles  can
camy biotinylated cargo. b,
Delivery of  intervention
agents using microbols. ok,
Assembled microbols  with
their cargos: bacteria (blue)
(), streptavidin-coated 40-nm
flucrescent-red nanoparticles
(d), neutravidin-coated 200-
nm fluorescent-green
nanoparticles (e). f=h,
Overays of images ¢ and e
(f), images d and e (g), and
images c—e (h). i. Profiles of
lines G and R from g. |,
Simulated height image. k,
SEM images of microbots
(amows show nanoparticles).
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Figure 5 ) Electron micrograph of Escherichia coli,
close-up,
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