Supplementary Information

Figure S1. Production of anti-SCG2 antibody. Anti-SCG2 antibody was produced against
human SCG2 peptide as an antigen in rabbit. The homemade SCG2 antibody detected SCG2
protein from rat brain to a level comparable to that obtained with a commercial SCG2 antibody
(A). In addition, the homemade SCG2 antibody worked well for immunoblotting and
immunoprecipitation of recombinant human SCG?2 protein expressed in heterologous cells (B).
SCG2-AB, commercial anti-SCG2 antibody; SCG2-HM, home-made anti-SCG2 antibody;

hSCG2, human SCG2 expression construct. The original images are presented in Fig. S1-1.
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Figure S1-1. Production of anti-SCG2 antibody. These are the original images of Fig. S1.
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Figure S2. Analytical performance of conventional ELISA for SCG2 detection. (A)
Optimization of concentration of SCG detection antibody in conventional ELISA. SCG2 (125
ng/mL) was analyzed for condition optimization. (B) Standard curve was prepared by plotting
the absorbance measured with varying concentration of SCG2 (from 0 to 125 ng/mL). The
regression equation was y = 0.0031x + 0.093 (R?=0.9911) in the linear range. Each data point

is the everage of N=3 individual measurements, and the error bars indicate standard deviation.
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Figure S3. Sensor chip preparation. Schematic represents the self-assembly monolayer

formation of 11-MUA on gold nanodot in conjunction with immobilization of antibodies.
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Figure S4. Optimization of enhanced nanoplasmonic immunosensor. (A) Optimization of
blocking buffer. The assay was performed in the absence of SCG2. BSA, bovine serum albumin.
(B) Optimization of concentration of biotinylated anti-SCG2 antibody (Ab). The assay was
performed using 10 ng/mL SCG2. A\ was defined as the shift in LSPR wavelength between
the before and after the NBT-BCIP reaction. Acontrol : LSPR peak shift in the absence of SCG2,
Alsample : LSPR peak shift in the presence of SCG2. All experiments were repeated three times,

and the error bars represent the standard deviations of the LSPR wavelength shifts.
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Figure S5. Specificity analysis of enhanced plasmonic immunosensor. The concentrations
of SCG2 and other interfering substance were 15 ng/mL in 10% human serum. IL-6,
interleukin-6; PSA, prostate-specific antigen; AFP, alpha fetoprotein; NC, negative control
without analytes. All experiments were repeated three times, and the error bars represent the

standard deviations of the LSPR wavelength shifts.
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Figure S6. Decreased SCG2 in the brain tissues of PTPRT '~ null mice. SCG2 expression
was examined in the cortical and hippocampal tissues of PTPRT "~ null mice. These are the
original images of Fig. SA. The representative protein bands have been selected from western
blotting of seven PTPRT™" wild-type mice and six PTPRT ™ null mice for Fig. SA. We
compared the ratio of SCG2 levels relative to B-actin between wild-type and null mice. The

numbers of mice were displayed above each band of SCG2 and p-actin.
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Figure S7. shRNA for knockdown of rat SCG2 and rescue SCG2 construct. pSuper.gfp/neo
(OligoEngine, Seattle, WA, USA) was used for construction of shRNA for knockdown of rat
SCG2. (A) When rat SCG2 and SCG2-shRNA were co-transfected in HEK cells, SCG-shRNA
effectively knocked down SCG2 expression. (B) Res SCG2 expression was shown to be

resistant to SCG2-shRNA. The original images are presented in Fig. S7-1.
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Figure S7-1. shRNA for knockdown of rat SCG2 and rescue SCG2 construct. These are

the original images of Fig. S7.
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Table S1. Basic information of patients and control groups. For E-NPIS analysis, serum
samples of eight patients with developmental delay and five controls were used. On the other
hand, serum samples of six patients and two controls were used in the ELISA analysis because
SCG2 concentration of some samples was below the LOD of ELISA. DD, developmental delay;

CT, control; M, male; F, female.

Table S1
Sample # Sex Age E-NPIS ELISA
DD1 F 0 Years 3 Months o o)
DD2 F 1 Years 3 Months o o]
DD3 M 1 Years 6 Months o o
DD4 F 1 Years 8 Months o o
DD5 F 1 Years 9 Months o o]
DD6 F 2 Years 3 Months o
DD7 M 5 Years 11 Months o o]
DD8 F 8 Years 9 Months o
CT1 M 2 Years 0 Months o o
CT2 F 4 Years 0 Months o
CT3 M 10 Years 8 Months o o)
CT4 F 11 Years O Months o
CT5 F 14 Years O Months o




Table S2. The performance of E-NPIS compared to other LSPR based immunosensors.

Materials/ Target enhancement strategy Detection limit ~ Ref.
nanostructure
Silver nanostructures NSI1 antigen Label-free 500 ng/mL 1
Gold Nano rod AFP, PSA Label-free 0.5 ng/mL 2
Gold nanodisk PSA Label-free 1.7 ng/mL 3
Gold nano dot a-amylase Label-free 500 ng/mL 4
Gold nanoparticle CRP Label-free 10 ng/mL 5
Gold nanoparticle Hepat1t1§ B Gold nanoparticle 0.001 ng/mL 6
virus antigen
Gold nanohple/ Gold PSA Quantum dot 0.1 ng/mL 7
nanopillar
Gold nano island c¢Tnl. CK-MB IR-dye 0.01 ng/mL 8
Gold strip IL-10 Gold nanocube 3.6 ng/ml 9
Gold nanodot SCG2 Tyramide amplification 0.016 ng/mL This

study
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