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Extinction Spectral Changes at Varying Concentration of NaTPC

We monitored extinction spectral changes at different concentrations of NaTPC. No noticeable

changes were observed at low concentrations of the co-surfactant (5, 10, 15, and 20 pM) (Figure

S1a-d). However, distinct spectral changes were found at a critical concentration of NaTPC (25 uM),

and more precisely, a decrease in the intensity of the longitudinal LSPR peak with formation of a new

peak in the NIR region (Figure S1e). No spectral changes were observed with further increase in co-

surfactant concentration (30, 35 uM). A plot of changes in the intensity of the longitudinal LSPR peak

and the coupled plasmon peak as a function of NaTPC concentration showed dramatic changes at the

critical concentration (Figure S1f).
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Figure S1. Extinction spectra of AuNRs after addition of varying amounts of co-surfactant NaTPC:
(a) 5 uM, (b) 10 uM, (c) 15 uM, (d) 20 uM, and (e) 25 uM. (f) NaTPC concentration vs extinction
intensity at two different wavelengths: the longitudinal LSPR band (832 nm, blue trace) and the

coupled plasmon band (~950 nm, red trace).
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CD Spectral Features of the Co-Surfactant NaTPC

We collected CD spectra over the whole accessible UV-Vis wavelength range from a solution of
NaTPC in the presence and absence of AuNRs (Figure S2). This is intended to highlight the effect of
entrapment of molecules in the hotspots. We used NaTPC solution of 25 uM, which is a concentration
that induces tip-to-tip assembly of the AuNRs. A weak positive CD signal at the absorption
wavelength of NaTPC in the UV region was observed in the absence of AuNRs (Figure S2a). In the
presence of AuNRs, an inversion of CD was observed in the same region leading to a significantly
intense negative signal (Figure S2b). Tip-to-tip alignment enhances optical chirality in the plasmon

resonance region.
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Figure S2. Solution state CD spectra for a 25 uM NaTPC solution in the absence (a) and presence

(b) of AuNRs, along with zoomed-in spectra of the UV region.
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NaTPC-Induced Assembly of AuNRs with Longitudinal SPR at 685 nm and 820 nm

To understand the origin of CD spectral peaks, experiments were carried out using two sets of AuNRs
possessing longitudinal LSPRs at 695 nm (set 1) and 820 nm (set 2).!> On addition of critical
concentration of NaTPC, a decrease in the longitudinal LSPR band with the concomitant formation
of a new band at higher wavelength was observed in both cases; the coupled plasmon bands were
observed at 780 nm and 990 nm for sets 1 and 2, respectively (Figure S3). For nanorods having their
longitudinal LSPR band at 695 nm, CD exhibited a negative couplet at the longitudinal LSPR
wavelength with a zero crossover at 720 nm. The zero crossover matches well with the extinction
maxima of the coupled plasmon band confirming the formation of hybridized plasmons that are
optically active. Also, for AuNRs with a longitudinal LSPR band at 820 nm (for which the coupled
plasmon band extended to 950 nm) the negative peak at higher wavelength is missing due to the low
detection efficiency of the instrument beyond 900 nm. We thus conclude from the data that a bisignate
CD signal with a negative couplet is observed in both cases. This was further established from the
reasonably high anisotropic factor estimated by considering the maximum of the CD curve

corresponding to the coupled longitudinal LSPR band.
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Figure S3. (a,c) Extinction and (b,d) CD spectra of two sets of AuNRs having longitudinal LSPR
bands at (a,b) 695 nm and (c,d) 820 nm, before (black traces) and after (red traces) the addition of
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NaTPC.
CD Spectral Changes at Varving Concentration of NaTPC

We monitored CD spectral features at varying concentrations of NaTPC. CD features remain almost
absent at low concentrations of the co-surfactant. Intense peaks were observed only at and above a
critical concentration that induces plasmon coupling (Figure S4a). The change in intensity of the CD

peak as a function of NaTPC concentration showed dramatic changes at the critical concentration

(Figure S4b).
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Figure S4. (a) CD spectral changes at progressive additions of NaTPC to a colloidal dispersion of
AuNRs in water (NRs with longitudinal LSPR at 685 nm). CD features remain absent initially for
low concentrations of NaTPC and show a sudden increase in intensity at the critical concentration of
the co-surfactant. (b) CD intensity at 625 nm vs concentration of the co-surfactant, clearly revealing
a sudden increase in signal intensity at the critical concentration corresponding to NR aggregation.
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Figure S5. Apparent hydrodynamic diameters (Dw) of a dispersion of CTAB-coated AuNRS as a
function of concentration of the added NaTPC. This plot demonstrates that the association of AUNRS
is triggered at a critical concentration (~97 uM in this case). An abrupt change in the spectral features
Is observed at the critical concentration, and this concentration varies with the nature and dimensions
of the nanorods used.
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Figure S6. Statistical distribution of tip-to-tip (EE), side-by-side (SS), or end-by-side (ES) assembly
modes of AuNRs formed upon addition of SDS and NaTPC to the nanorod dispersion.
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Figure S7. (a) Extinction spectra of AuNRs in water before (black curve) and after (red curves)
progressive additions of 2 mM solution of SDS (10 uL aliquot in each addition) to 1.2 mL of AUNRs
(1.2 nM) in water. (b) Apparent hydrodynamic diameter (Dn) of a dispersion of CTAB-capped
AuNRs as a function of SDS concentration. (c,d) SEM images of AuNRs deposited on a carbon
coated copper grid 20 minutes after the addition of SDS (60 uM).
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Figure S8. Extinction spectra of AuNRs in water (black traces) and the spectral changes after
subsequent addition of (a) sodium cholate (red traces), (b) sodium glycocholate (green traces) and (c)
sodium taurocholate (blue traces). The corresponding CD spectra monitored after 30 minutes of the
addition of bile salts are shown on the right. The final concentration of sodium cholate was 300 uM

and that of sodium glycocholate and sodium taurocholate were 260 uM.

Calculation of Anisotropy Factor

The optical activity in chiral systems can be calculated using the dimensionless Kuhn factor (g-

factor), which is given by the equation®

Ae 0 _ 0
e 32982Cle 329824

where 4 is the ellipticity obtained from CD measurements (in mdeg), C is the concentration (mol/L),
| is the optical path length inside the cell (cm), ¢ is the molar absorptivity, and A is the absorbance.
The g-factor calculated by inserting the maximum values of ¢ in the CD spectrum and the
corresponding extinction (at the same wavelength) in the UV-visible spectrum was found to yield an

average value around 8 x 1073,
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BEM Calculations
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Figure S9. Far- and near-field properties of individual and arrayed Au nanorods. We plot
the extinction cross section (curves and symbols) and the near-field intensity at the
plasmon peak (color plots) for individual and arrayed nanorods (26 nm end-to-end length,
6.5 nm diameter) dispersed in water. The number of rods is indicated by labels in each
curve and plot. Arrayed rods are taken to be aligned, so they share their rotation axis. The
assumed surface-to-surface separation is 2 nm, except in the dotted curves shown for
arrays of 2-5 rods, which correspond to separations of 1.5 and 2.5 nm (red- and blue-
shifted, respectively, relative to 2 nm separation). Near-field plots are obtained for light
polarized along the rod axes, while curves for the extinction spectra correspond to the
angle- and polarization-averaged light incidence. The cross-section spectra are
normalized to the number of rods in each case. We also show spectra calculated for fixed
external polarization along the rod axis (symbols), divided by a factor of 3 in order to
facilitate the comparison with angle/polarization averaged spectra (curves). Dashed
curves at the bottom refer to transverse incident polarization in the individual rod. Color
scales are saturated to be within the 102-10* range of field enhancement.
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Figure S10. Spectral dependence of the near-field enhancement. We plot the near-
field enhancement along a line passing by the rod axes (vertical direction) as a function
of wavelength (horizontal direction) for individual (N=1) and arrayed nanorods (N=2-4)
under the same conditions as in Figure S9. Horizontal features in the colour plots
correspond to the rod end points. Enhancement is maximum at the gaps for wavelengths
that redshift with increasing N. Interestingly, all gaps for each value of N share the same
wavelength of maximum enhancement.
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Figure S11. Plot similar to Figure S10 for incidence and polarization both under 45°
relative to the rod axes.
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Figure S12. Sketch of the theoretical elements involved in the description of light scattering
from a nanostructure with molecules in its neighborhood, involving a light source (dipoles dg
at positions Iy), a detector at position Iy, a scattering particle, and molecules near that particle
(dipoles d; at positions ;). These elements interact via the electromagnetic Green tensor
G(r, ', w) at the illumination frequency w (dashed arrows), where r and r’ refer to positions in
the source, molecule, and light detector.
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