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1. SEM images of Au NWs grow on a sapphire substrate

Figure S1.(a) SEM image of Au NWs grown on a sapphire substrate. (b) Magnified SEM

image of (a).
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2. SERS spectra of MB measured from nanogapch Au NW SERS sensors with

various sputtering time
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Figure S2. SERS spectra of MB measured from nanegelp Au NW SERS sensors with
sputtering time of 0, 50, 90, 130, 170, 210, 250, 290, and 330 s.



3. Diameter of NPs and gap size on nanogagh Au NWs with various sputtering time
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Figure S3.Diameter of Au NPs (Red) and gap size (Blue) on nanoigapAu NW SERS
sensors plotted as a function of sputtering time. Data represents the average plus standard

deviation from 3 measurements.



4. SERS spectra of MB obtained from nanogapich Au NW SERS sensor and various
substrates
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Figure S4. SERS spectra of MB obtained from nanogap Au NW (Blue spectrum),
sapphire (Green spectrum), Si (Pink spectrum), and glass substrates (Purple spectrum) after

sputtering of Au NPs. All samples were preparethatsputtering time of 210 s.



5. EF of nanogaprich Au NW SERS sensor

To calculate the EF of nanogaph Au NW SERS sensor, we obtained SERS and Raman
spectra of MB from a nanogagh Au NW SERS sensor and a glass, respectively. We
calculated EF of nam@aprich Au NW SERS sensor using the expression of Elsgrdlres)

x (NrefNser9. Isersis the intensity of 1620 cihMB band on ananogaprich Au NW SERS
senso@nd |ger is the intensity of 1620 cthMB band on a glas$\sersis the number of MB
molecules contributing tbsersandNgeris the number of MB molecules contributinglt@s.
Assuming the uniform adsorption of MBolecules the expression can be changed to EF =
(Iserdlref) * (ArefAsers- AsersiS the surface area of SERStive region in the nanogajeh

Au NW SERS sensor andger is the laseilluminated area of a glass. The diameter of
nangaprich Au NW is 200 nm andsgrsis caculated to be 5.65 x 2. The diameter of

| aser s pandiAreis salculated tmbe 7.85 x 1An?. Therefore, the EF of nanogap
rich Au NW SERS sensor was calculated to be 1.34'x 10
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Figure S5.SERS and Raman spectra of MB from nanegelp Au NW SERS sensor (Blue
spectrum) and glass (Black spectrum),pessively Spectrum from glass is 5@6ld
magnified in the vertical scale.



6. Distribution of electric field over nanogaprich Au NW SERS sensor

Bare Au NW

4 uym

Nanogap-rich Au NW

NP diameter : 20 ~ 30 nm

E
0 EJ/|E,| >15 k

Figure S6.Distribution of electric field over bare Au NW and nanogmbh Au NW SERS

sensor. The wavelength of excitation light is 633 nm. Khand E-vectors indicate the

incident direction and the polarization direction of light, respectively.
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7. Optimization of telomerase reaction time
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Figure S7.Intensity of MB1620 cm' band plotted as telomerase reaction time. HeLa cell
concentration was fOcells/mL. Red curve indicates the exponentially fitted curve. Data

represent the average plus standard deviation from 7 measurements.



8. SERS spectra of MB measured from nanogapich Au NW SERS sensors at various

Hela cell concentrations
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Figure S8. SERS spectra of MB measured from nanegelp Au NW SERS sensors at
various Hela cell concentrations of 0, 0.2, 1, 16, 10°, and 10 cellgmL.



9. SERS spectra of MB measured from nanogapch Au NW SERS sensors in various

cell lines
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Figure S9.SERS spectra of MB measured from nanegelp Au NW SERS sensors in blank,
heated HelLa, and various cell line samples (HaCaT, HelLa, 293T, HepGZ,N3G1U484,
MDA-MB-231, NCIN87, and NIH3T6.7). All samples are in 10 cells/mL concentration.
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10. SERS spectra of MB in tumor, heated tumor, and normal tissues from 16 tumor

bearing mice
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Figure S10.SERS spectra of MB in tumor, heated tumor, and notissilies excised from
SNU-484 (n=1), NCIN87 (n=5), MDAMB-231 (n=5) and NIH3T6.7 models (n=5).
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11. SERS spectra of MB in various organ tissues excised from SMI84 model and

normal mouse
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Figure S11. SERS spectra of MB in various organ tissues (gasumcor, heated tumor,
kidney, spleen, brain, lung, heart, and normal stomach tissues) excised fro#i88Ntbdel

and normal mouse.
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12. SERS spectra of MB in various organ tissues excised from NGIB7, MDA-MB-231
and NIH3T6.7 models

Figure S12. SERS spectra of MB in various organ tissues (tumor, heated tumor, kidney,
spleen, brain, lung, and heart) excised from WNBV (n=5), MDAMB-231 (n=5), and
NIH3T6.7 models (n=5).
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