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ABSTRACT

N-glycolylneuraminic acid (Neu5Gc) is a type oflisiaacid that is not typically produced in

healthy humans but detective in some visceral caces. As a new carcinoma biomarker, the

level change in the serum and urine from the patienld potentially have the relation to the

disease progression. So the measurement of the@dewdll help to take a better response to

therapeutic schedule for the sufferers. A sensitisad rapid aptamer-nanoparticle

immunochromatographic strip for the visual detettad Neu5Gc was developed. The assay is

based on the competitive reaction of binding theADdytamer targeting the candidate molecule

selected by SELEX between Neu5Gc and complemeBtldy. The sensing results indicated that

the aptamer-based strip was sufficiently sensttivdetect Neu5Gc. The visual limit of detection

(LOD) for semi-quantitative detection was 30 ng/mabder the optimal conditions and a

guantitative detection limit of 5.38 ng/mL could bbtained using a scanning strip reader. The

average recovery of the spiked cancer cell sampées 88.86%, with a coefficient of variation

(CV) of 5.27%. The detection could be performedléss than 15 minutes using a simple

procedure without any complicated equipment, demnatisg that this aptamer-nanoparticle

biosensor strip has great potential for use to edfelated cancer diagnosis.

Keywords. N-glycolylneuraminic acid (Neu5Ggptamer

gold nanoparticl@mmunochromatographic strip
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1. Introduction

Malignant tumors overexpress cell-surface glycamsticularly certain types of sialic acid[1-4].

There have been reports suggesting that sialylatetbr markers involve changes in the

non-human sialic acid N-glycolylneuraminc acid (§&e)[1, 5]. Humans are unable to generate

Neu5Gc as a result of a mutation in the gene engodCytidine monophosphate

(CMP)-N-acetylneuraminic acid (Neu5Ac) Hydroxyla@MAH)[6, 7]. Although there is no

alternative pathway for the synthesis of Neu5Gth@mnhuman body, some evidence has indicated

that Neu5Gc accumulates in a number of cancergidimgy melanomas, colon carcinomas, breast

cancers and retinoblastoma[5, 8-14]. The preserficthi® sialic acid may be the result of

incorporation from animal foods, especially red taeand milk products[14-17]. Some

epidemiological research has also linked an ineeasncer risk to the consumption of certain

foods[14, 17-20]. Meanwhile, Neu5Gc has also beetedaed in various bio-therapeutic

products[4, 21] Thus, the presence of Neu5Gc or its antibody cbeldised as a biomarker for

carcinomas to monitor the progression or therapeagtiponse of various cancers[10, 22, 23].

Traditional methods for the detection of Neu5Gc @remical analysis or mass spectrometry and

immunological methods based on monoclonal or pohyal anti-Neu5Gc antibodies[21, 24, 25] .

However, although monoclonal antibodies are higiplgcific to some Neu5Gc-containing glycans,

they cannot detect this molecule on other glycBuo$yclonal antibodies from chickens have low

specificity and high background reactivity[8, 25jurthermore, while High-performance liquid

chromatography (HPLC), Liquid chromatography-mgsscgometry (LC-MS), UPLC-FLD and

other relevant methods can be more definitive[28.28]; These methods have the merit of

accuracy, efficient and good limit, But it is nainopatible with routine laboratory utilization due
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to the precise instrument and professional operaiwerefore, a simple, practical and sensitive

method for the detection of Neu5Gc for routine batse is necessary.

The immunological assay based on aptamers is deelin recent years. The aptamers are

oligonucleotides, such as single-strand deoxyribtmici acid (ssDNA) and ribonucleic acid

(RNA), or peptide molecules that have high affiratyd specificity for their targets as a result of

their specific three-dimensional structures[29-3Cpmpared with other probes for detection,

aptamers have high specificity, low mass and visapplications, and they are easy to produce

and convenient to manipulate[32-35]. These featnrake aptamers useful in analysis, diagnosis

and therapy[29, 34, 36-39]. We previously reporfedthe first time, Neu5Gc-binding aptamers

designed by SELEX (systematic evolution of ligafgysexponential enrichment) selection[40].

More recently, several applications of aptamersgajed AuNPs have been reported for

detection of cancer cells, foodborne pathogenssaradl molecules[35, 41-44].

In the present study, we developed an aptamer-bas@dnochromatographic test strip for the

sensitive, cost-effective, and rapid visual detectof Neu5Gc from cancer cells. This method is

based on the combination of a selective NeuSGaragtavith gold nanoparticles (AuNPs). The

sulfhydrylated aptamer probe is conjugated to theN®s, while biotinylated test and control

probes are immobilized to the test line and coring, respectively. Neu5Gc first interacts with

the selected aptamer probes on the AuNP-aptamerjugaias to produce an

AuNP-aptamer-Neu5Gc complex and continues to negaling the strip. Then, a representative

red line can be created as a result of accumulatiagAuNPs on the test line. The biotinylated

control probes capture the excess AuNP-aptamersirgaua second red line. Herein, this

aptamer-based chromatographic strip is used forctirerenient qualitative and quantitative
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analysis of Neu5Gc.

2.2. Materialsand M ethods

2.1 Reagents and materials

N-glycolylneuraminc acid (Neu5Gc), N-acetylneuraimiacid (Neu5Ac), Ketodeoxynonulosonic

acid (KDN), Chloroauric acid (HAu@), streptavidin, dithiothreitol (DTT), Triton X-10®ovine

serum albumin (BSA) and trisodium citrate were pased from Sigma Aldrich (St. Louis, MO,

USA) and used without further purification. Therodtellulose membranes, polyvinyl chloride

sheet, cellulose absorbent pad and glass fiber mared were from Millipore (Billerica, MA,

USA). Other reagents were of analytical grade puwaitd were obtained from Beijing Chemical

Reagent Co. (Beijing, China). All other solutionerey prepared using ultrapure (>1&)water

from a Millipore Milli-Q water purification systen(Billerica, MA, USA). All glassware was

cleaned thoroughly with aqua regia [HCI/HMN@V/V)] for approximately 36 h and oven-dried for

use.

The Neu5Gc-binding specific aptamer applied in gaper is a 70 nucleotide-long truncated and

optimized version of the 82 nucleotide-long aptarsereened by SELEX in our previous

experiment [40]. Additionally, it was modified witlpoly A and thiol at the '3end: 5

TGGTCCCATGTACGCCGCGGTGTACCTCCGCGTGTACGCTACTTTCTGTGTGCTGA

GCGTGAATTCGCAAAAAAAAAAAAAAAAAA-SH-3 "The complementary DNA to the

aptamer was used as test line probe and modifieth vbiotin at the 5 end:

5-Biotin-GCGAATTCACGCTCAGCACGCACAGAAAGTAGCGTACACGCGBAGGTACAC

CGCGGCGTACATGGGACCA-3 The biotinylated Oligo-dT 18 was used as control line
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probe 5-Biotin-TTTTTTTTTTTTTTTTTT-3

They were synthesized by Shanghai Sangon Biolbgiogineering Technology & Services

Company (Shanghai, China) and purified with PAGE.

2.2 Cancer cells culture

The cancer cells used in this study including humgastric cancer cell lines BGC-823,
MGC-803 and SGC-7901, human colorectal cancerlicels HCT-8 and SW116, and murine

myeloma cells SP2/0 were all preserved in our atooy.

The cells were cultured in Dulbecco’s modified Eégl medium (DMEM) (Gibco Life

Technologies, Paisley,UK) supplemented with 10%alfebovine serum (Gibco), 1%
penicillin-streptomycin at 37 °C in an atmosphefr&¥% CO,. The cell suspension in logarithmic
phase vaccinate in serum-free culture medium (S&\he 1 x 1&mL concentration to culture 48

h as the detected samples.

2.3 Preparation of gold nanoparticles (AuUNPS)

Gold nanopatrticles (AuNPs) were synthesized udiegdassic reported procedure[44, Wih

slight modifications. Briefly, 100 mL of 0.01% HAWCsolution in deionized water was
thoroughly boiled, and 2.2 mL of 1% (w/w) trisodiutitrate solution was quickly added under
vigorous stirring. The colloidal gold solution whsiled for another 6 min after the color of the
mixture turned to wine-red within 3 min. Then, theaction solution was cooled to room

temperature (RT) under constant stirring and statel °C in a brown bottle. The dispersity and
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diameters of the prepared AuNPs were charactebyddansmission electron microscopy (TEM,

H-7650) and UV/Vis spectroscopy (Shimadzu, Jap&he¢. given diameters represent the average

of at least 200 AuNPs.

2.4 Preparation of AuNP—aptamer conjugates

The AuNP-aptamer conjugates were synthesized aongortb the establishment of a

sulfydryl-gold bond. In brief, 1 OD of thiolated tamer was activated by adding 2 pL of

triethylamine and 8.0 mg of DTT to incubate for att87 °C. In order to remove the excess DTT,

the solution was extracted three times using 10®jukthylacetate solution. The thiol modified

aptamer solution was added to the 1 mL of 10 ticwscentrate AUNP suspension and shaken

gently at 4 °C for 24 h. The mixture was then scigié to stabilized and “aging” process by

adding 1 % sodium dodecyl sulfate (SDS) and 2 M INa(@ition respectively. The concentration

of SDS and NaCl were finally brought to 0.05 M ad®1% respectively. The mixture was

incubated at 4 °C for another 24 h, and the salutias centrifuged for 15 minutes at 14000 rpm

to remove the excess reagents. The red preci@tatiee bottom was resuspended in the same

volume of suspension buffer (20 mM {R&,, 5% BSA, 2.5% Tween-20 and 10% sucrose). The

solution was confirmed by agarose gel electropl®eesd stored at 4 °C until use.

Successful conjugations of the aptamer to the AuwdRe measured by dynamic light scattering

(DLS) using a Zetasizer ZS (Malvern). The measurgmperformed for analysis were carried out

three consecutive times to get reliable error bams, the results were presented as mean values

with a standard deviation.
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2.5 Preparation of streptavidin—biotin—-DNA probenjuggates

To prepare the streptavidin-biotin-DNA conjugatas5 pL aliquot of the streptavidin solution

(Img/mL, 0.01 mM PBS, pH 7.4) and 35 pL of a 10 PMA probe solution were mixed and

incubated 2 h at 37 °C. To remove excess DNA prabessolution was centrifuged at 6000 rpm

with a centrifugal filter (cutoff 30,000, Millipojefor 30 min. The streptavidin—biotin—-DNA probe

conjugates were washed two times with the PBS isoluh the same filter, and thereafter

dissolved in 40 pL of PBS solution for future use.

2.6 Construction of the aptamer-based lateral fkivip

A schematic description of the strip constructi®shown in Figure 1. The sample application pad,

AuNP-aptamer conjugated pad, nitrocellulose (NCinimene, and absorbent pad were laminated

2 mm with each other in sequence to ensure theatiogr of the solution through the strip and

mounted on a plastic back plate with a 4 mm widihe sample application pad was saturated

with buffer (0.05 M Tris-HCI, 0.25% [v/v] Triton X00, 5% [v/v] Tween-20 and 0.15 M NacCl,

pH 8.0) and dried for future use. The streptavidiotin-DNA control probe and test probe

conjugates were sprayed onto the NC membrane WwéhBioDot XYZ 3060 dispenser as the

control zone and test zone, respectively. The DMgbe-loaded membrane were dried at RT for

10 min. The AuNP—aptamer probes (15 pL/strip) veispensed on the glass fiber membrane and

vacuum-dried at RT for 1 h. The whole assemblegsstvere sealed in plastic bag and stored at

4 °C until use.
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2.7 Immunochromatographic assay of Neu5Gc

The detection of Neu5Gc was carried out by applyifg uL of the Neu5Gc standard substrate

solution with different concentrations (0, 1, 5,, 1%, 20, 25, 30 and 35 ng/mL) to the sample

application pad. After 15 min, the results were asbed by eye or measured by a BioDot

TSR3000 Membrane Strip reader to determine thenteasity of the test line (Gene Company

Limited, Shanghai, China).

2.8 Detection of Neu5Gc in cancer cells

The cancer cells were first hydrolyzed using théhoe described by other reports[21, 46]. With

minor modifications. Briefly, samples were treatgih 0.1 M NaOH to remove O-acetyl and

hydrolyzed with 2.5 mL of kB0, 0.05 M, heated for 1 h at 80 °C and then cooledotoim

temperature. To predicate the sample, the hydrdlgaenple was centrifuged and the supernatant

was collected. This was followed by filtering thapsrnatant with a Millipore Ultra Filter.

Analysis of the spiked cells samples were alsoiedrout using the test strip. The standard

Neu5Gc was dissolved in the cells sample solutidhefinal concentrations of 10, 20, 30 and 40

ng/mL, respectively.

3. Reaultsand Discussion

3.1 Principle of the aptamer-based lateral flowistr

The 70 nucleotide-long truncated and optimized igarsaptamer was also showing the
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corresponding high specificity and affinity to N&iS with the 82 nucleotide-long aptamer that

selected in our previous research using the SELEthau[40]. The protocol of the

aptamer-nanoparticle lateral flow test device tseseatically illustrated in Figure 1. The principle

of the test strip designed in the present studyaiged upon a competitive hybridization reaction

between the DNA test probe and the analyte Neu5i#ct tive colloidal gold-labeled aptamers.

The sulfhydrylated aptamer was immobilized on theé\NR surface via an Au-S bond, and the

AuNP-aptamer conjugates were dispensed on the gaigiypad. In the presence of Neu5Gc in

sample solution, the solution migrates along thig diy capillary action, allowing Neu5Gc to

combine with the aptamers on the AuNP-aptamersugaitgs, which decreases the number of

available AuNP-aptamers that can hybridize to tiNARest probe, producing a characteristically

weaker colorimetric signal in the test region. Thile less analyte Neu5Gc in the sample, the

stronger the colorimetric signal in the test regiBegardless of the existence of analyte Neu5Gc

in the sample, the AuNP-aptamers conjugates wiltdgtured by hybridization with the DNA

control probe immobilized in the control line byAreomplementary combination, showing that

the lateral flow strip is working accurately. Thé&lB test probe and the DNA control probe are

complementary to different fragments on the aptanf@ualitative analysis is achieved by

inspecting the colorimetric color change of thet tesgion, while quantitative analysis is

performed by measuring the optical intensity oftdst region using a scanning reader.

Insert Figurel

Figure 1. Schematic diagram of the detection of Neu5Gcqudre aptamer-based lateral flow
strip. The control line and test line are coatethwi streptavidin-biotinylated control probe and a
streptavidin-biotinylated test probe. The AuNP-apta conjugates are applied to the conjugate
pad. The sample is loaded onto the sample pad dalitative and quantitative analysis of
Neu5Gc.

10
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3.2 Characterization of AUNPs and AuNP-aptamer egajes

In this study, we used gold nanoparticles as aeiob the lateral flow strip due to their size

tailorability, range of applications and monodigigr in the aqueous phase. The AuNPs were

characterized by TEM to determine their size astrithution. The average diameter of the AuUNPs

was found to be approximately 20 nm, with a degjralarrow size distribution (Figure 2A). The

absorption spectrum of the AuNPs was also measusedy UV-Vis spectroscopy from 350 to

800 nm. The maximum absorbance wavelength obseav&20 nm is characteristic of AUNPs

(Figure 2B). The AuNP-aptamer conjugates were atamned by UV-Vis spectroscopy, which

revealed a red shift in the maximum absorbance agéh compared to the AuUNP solution.

We further determined the optimal aptamer concéaira during the conjugation process. As

shown in Figure 3C, the hydrodynamic diameter @fhthe AuNP-aptamers complexes increased

as the concentration of aptamer increased andyfirgdched a plateau of approximately 90 nm.

This is probably due to the accumulation of aptaorethe gold surface. When there had a low

surface coverage, the thiol-modified aptamer wdaid flat on the gold surface as a result of

non-specific binding via the long nitrogen electgairs of the nucleotides. With the increasing of

the aptamer concentrations, these aptamers araaisafbrming a perpendicularity modality on

the gold surface because of electrostatic repulbetveen the aptamers’ negatively charged

phosphate backbones, resulting in a dh increagur@i2C). Using a base-to-base distance for

ssDNA of 0.43 nm, we calculated that the lengtthefaptamer was 42.57 nm and the diameter of

the aptamer-AuNP conjugate was approximately 106Tis result is close to the tested plateau

11
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in the dh. We assume the decrease of the diansetlrei to that the aptamers form the secondary

structure. The sulfhydrylated aptamers show a pabfe affinity toward the Au surface, which

then lead to stabilization of the nascent nanogadisatisfactorily.

Insert Figure2
Figure 2. Characterization of AUNPs and AuNP-aptamer coripggdA) TEM image of AuNPs.

(B) UV-Vis spectrum of the AuNP solution. (C) Thgdnodynamic diameter (dh) change of the
AuNP-aptamers complexes.

3.3 Optimization of the lateral flow strip consttion and assay parameters

During the process of developing the lateral flampamethod, many elements must be considered

for increasing the sensitivity of the strip. Thewl of the sample solution along the NC membrane

affects the reaction time of the assay. Four tygestrocellulose membranes, including Sartorius

CN2140, Millipore 180, Whatman Immunopore FP andaBund, were used to construct the strip.

The Sartorius CN140 nitrocellulose membrane haclatively higher response intensity and

shorter migration time and thus was used to cocistne strip.

The amount of AuNP-aptamers dispensed onto theuget§¢ pad can affect the captured

AuNP-aptamer conjugates on the test zone and daune, thus influencing the final intensities

of the colorimetric signals. Therefore, we optintizéhe volume of AuNP-aptamer conjugates

loaded onto the pad in order to achieve a maximigmas with a minimal quantity of

AuNP-aptamers conjugates; 15 uL of AuNP-aptamejucates were used for the assay due to

the minor nonspecific adsorption and backgroundaigbserved at this volume.

12
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Another vital element that influences the spedifi@and reliability of the assay is the various

buffer solutions. The nonspecific adsorption of gaweNP-aptamers may result in high background

and low sensitivity, which could be minimized bying appropriate buffers. Throughout the

process of preparing the AuNP-aptamer conjugates, AuNP-aptamer conjugate pellets were

dispersed in a buffer containing 20 mM3R@&,, 5 % BSA, 2.5 % Tween-20 and 10 % sucrose.

The utilization of these ingredients (sucrose, B&& Tween-20) could not only stabilize the

AuNPs and facilitate the release of the AuNP-oligdeotide conjugates from the conjugate pad,

but also reduce the non-specific adsorption of An@&lP-oligonucleotide conjugates to the NC

membrane during the assay. After the strips beilgped into the sample solution, the

AuNP-aptamer conjugates on the conjugate pad &nerated. The ingredients (sucrose, BSA

and Tween-20) dispersed in the sample solutiondcbldck the NC membrane without other

blocking procedures when migrating along the strip.

3.4 Sensitivity and stability of the strip for N&bdetection

Under the optimized experimental conditions desdilabove, Neu5Gc standard solutions at

different concentrations ranging from 0 ng/mL to @mL were analyzed by the strip (Figure

3A). With an increase in target Neu5Gc amount,citier density of the test zone decreased. The

visual detection limit of 10 ng/mL was estimateceda the red color density of the test zone was

visually weaker than the control zone. Furthermopggntitative detection was performed by a

scanning reader. The relationship between the Newdiéhdard substrate concentration and the

related peak area of relative optical density (FR&D), shown in Figure 3B, demonstrates that

13
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the Peak-ROD of the test zone decreased with isitrganalyte concentration. The Peak-ROD

reduced eminently while the concentration of Neub@reased from 1 ng/mL to 30 ng/mL. Up to

a concentration of 30 ng/mL, the decrease in Pg€ak-Rvas small. However, the Peak-ROD

versus the concentrations of Neu5Gc are linear thesi5 to 30 ng/mL rang and satisfactory for

quantitative study (Figure 3C).

The LOD of the quantitative assay was defined ascttncentration of Neu5Gc that induced a

10 % decrease in the Peak-ROD compared with a biaohltion. Based on the resulting

calibration plot in Figure 4B and Figure 4C, thécakated LOD of the quantitative detection was

5.38 ng/mL. And the LOD of semi-quantitative estienaf the test strip was 30 ng/mL without

instrumentation. Although the LOD of the fabricatatéral flow test strip is not better than that of

ELONA (Enzyme Linked Oligonucleotide Assay) (papet published) and other spectrometric

analysis methods[26, 27, 46]. It is more conven@md rapid, making it suitable for routine

detection.

The repeatability of the strip was studied by meagua series of Neu5Gc concentrations (0

ng/mL, 10 ng/mL, 30 ng/mL). Samples at the sameentnation were measured 5 times with 5

different aptamer-based lateral flow strips frone ttame batch preparation. We assumed that

analogous results were achieved at the same coatiens. The coefficients of variation (CV) of

the signals at 0 ng/mL, 10 ng/mL and 30 ng/mL wkdb, 5.8% and 5.3%, respectively (n=5).

The overall relative standard deviation (RSD) wasmore than 6%, demonstrating that the

developed strip was suitable for determining theceatration of Neu5Gc.

We also evaluated the stability of the assay binigshe same batch of strips with Neu5Gc at

14
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concentration of 10 ng/mL. The strips were sealsd stored at 4°C for 1, 2, 4, 8 and 16 weeks.

The analysis results suggested nearly no disparijsual detection of the test line for the 1-, 2-

4- and 8-week strips. However, the intensity of thst line for the 16-week strip was slightly

weaker than the intensity of the 1-week strip. Withortable strip reader, we got a coefficient of

variation for the detection of less than 10 %, dating that the aptamer-nanoparticle

immunochromatographic strips display good stability

Insert Figure 3
Figure 3. (A) Photographic images of the aptamer-basedaatiew strip for a series of Neu5Gc
concentrations. The assay was carried out usingl56f standard Neu5Gc solution with equal
volumes of running buffer in each well. Neu5Gc a5, 10, 15, 20, 25, 30 and 35 ng/mL was
used as a standard. (B) The detection curve of Beuking the aptamer-based lateral flow strip
by the scanning reader. Assay time, 10 min. (C)n@hain absorption signal at Neu5Gc

concentrations ranging from 5 ng/mL to 30 ng/mLeThd line represents a linear fit to the data.
Each sample was analyzed three times, and thelsrsirepresent the standard deviations.

3.5 Specificity

The obtained aptamer by our previous study showatively high specificity and affinity for

Neu5Gc. The developed aptamer-nanopatrticle tagtisttheory should have favorable specificity.

However, we substituted N-acetylneuraminic acid uBlec) and Ketodeoxynonulosonic acid

(KDN) for Neu5Gc in the samples to tested the didliég. Three different concentrations, 5

ng/mL, 10 ng/mL and 30 ng/mL, of Neu5Ac and KDN weatetected. We found that the strip

could differentiate between low and high Neu5Gc cemtrations without any fake

positive/negative outcomes. Additionally, the asdiynot provide false positives in the presence

15
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of the non-Neu5Gc solutions, indicating its goodaficity. From the above assay outcomes for
the Neu5Gc and non-Neu5Gc solutions, we concluldadithe fabricated test strips displayed low

cross-reactions with other sialic acids.

3.6 Sample analysis

To evaluate the potential applicability and venaoit the lateral flow strip approach, Neu5Gc was
detected from cancer cells samples. Simulated ssnwére prepared by spiking known amounts
of Neu5Gc into cells samples that did not contaeuBGc according to our assay method. We
employed the average recoveries of the measurerasritee symbol for the assay. As shown in
Table 1, the average recovery of the strip was@8,8with a coefficient of variation (CV) of

5.27%, showing good detection capability. The carmals surface normally show aberrant
glycosylation and accumulation of this molecule mignduce oncogenesis[47, 48]. So it is
necessary to analyze the level of Neu5Gc in theararells and this might provide a hint for the

carcinogenesis.

Insert Tablel

Note:

Y represents “yes” when the test line developerkd color at the T region; N represents “no”
when no test line was developed at the T regionumsign (=) represents a negative result when
the color density of the test line was the samé¢has of the control line; plus/minus sign ()
represents a weakly positive result when the cddmsity of the test line was lighter than that of
the control line; plus sign (+) represents a pasitesult when no test line was developed at the T
region.

®Results are expressed as the mean+SD (n=4), Skasthdeviation.

®The coefficient of variation is defined as theaatf the standard deviation to the mean.

“The result is out of the range for detection.
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4, Conclusions

Here we successfully established an aptamer-natidparimmunochromatographic strip

biosensor for both qualitative and quantitative 5&a detection under the optimized conditions.

The limit of the qualitative detection was as losvea38 ng/mL with a strip reader, meanwhile the

LOD of semi-quantitative estimate of the test stips 30 ng/mL without instrumentation,

Although this aptamer-nanoparticle strip assayaseaxactly accurate and also showed a higher

LOD than traditional antibody-based ELISA and othmethods, it does not require any

instruments or skilled analysts and can be comglatea short time. To sum up, the developed

aptamer-based immunochromatographic strip mightigeoan alternative technique for simple,

rapid and sensitive screening of Neu5Gc in thehbdttection and displays impressive promise

for point-of-care relative carcinoma diagnosis &edtment.
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Table 1. Detection of spiked cellsusing the strip

Spiked cells  Spiked Showing test Detected Recovery  Coefficient of
concentration line/visual concentration variation (CV,
results ) %)P
(ng/mL) (ng/mL)y*
0 YI- ---C ---° ---¢
BGC-823 10 Y/+ 9.52+0.38 95.20 3.99
20 Y+ 19.36+0.59 96.8 3.05
30 N/+ 26.40+0.91 88.00 3..45
40 N/+ --£ - —_—
0 YI- ---° ---° ---¢
SGC-7901 10 Y+ 8.95+0.56 89.53 6.26
20 Y+ 18.99+1.84 94.93 9.69
30 N/+ 26.00+1.27 86.66 4.88
40 N/+ L -t ---°
0 Y- ---° ---° ---¢
HCT-8 10 Y+ 8.81+0.28 88.08 3.18
20 Y/+ 18.39+0.74 91.96 4.02
30 N/+ 26.90+1.96 89.68 7.29
40 N/+ --< - ---°
0 YI- ---C ---° ---¢
MGC-803 10 Y/+ 8.29+0.35 82.90 4.22
20 Y/ 17.51+0.86 87.54 491
30 N/+ 25.31+1.10 84.38 4.35



40 N/+ - - S

0 vy . . .

SW116 10 Y/t 8.29:0.62 82.90 7.48
20 Yi+ 18.00+0.53 90.00 2.94
30 N/+ 25.32+1.91 84.39 7.54
40 N/+ e e _

Note:

Y represents “yes” when the test line developeka color at the T region; N represents “no”
when no test line was developed at the T regionumsign (=) represents a negative result when
the color density of the test line was the saméhas of the control line; plus/minus sign (x)
represents a weakly positive result when the oddmrsity of the test line was lighter than that of

the control line; plus sign (+) represents a pesitesult when no test line was developed at the T
region.

a Results are expressed as the meanzSD (n=4), &itestl deviation.
bThe coefficient of variation is defined as theaaif the standard deviation to the mean.

¢ The result is out of the range for detection.
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Resear ch Highlights

The simple, rapid and sensitive aptamer-based immunochromatographic strip was developed to
analyze the new cancer biomarker of Neu5Gc.

Both qualitative and quantitative Neu5Gc detection are achieved.

The visual limit of detection of the strip is 30 ng/mL and the quantitative limit of detection is 5.38
ng/mL.

Some relative cancer cell samples spiked different levels of NeuSGc were studied using the
developed strip.

The method displays impressive promise for point-of-care relative carcinoma diagnosisin order to
further better response to therapeutic schedule.



