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examined the common antigenicity existing in A._/umbricoides and human small intestinal |

mucosa to unravel the-this host—parasite relationship. We obtained three DNA clones after-by
screening analysis-for common antigenicity efusing a human colon cDNA library en-common
antigenieity-usingand anti-A. lumbricoides polyclonal antibodiesy. After sequencing analysis,
we-identified-one-of them—is-the transmembrane mucinl2 gene_was identified as a gene of

interest. SThe-specific signals of immunope=staining with polyclonal anti-mucin12 antibodiesy

were observed in the mucous secretory organs, epidermis, and intestinal canal of A.
Ilumbricoides. These signals were-disappeared when immunohistochemistry was performed

using pre-absorbed polyclonal antibodiesy with a specific peptide. These results suggested

Iumbricoides. Furthermore, we examined the site of mueini2mucinl2 localization en-in the
host-side;; the-specific mucinl2 signals ef-mueinl2-were observed on the mucousal epithelial
present around intestinal crypts and villi of the small intestine. Therefore, it-iswe suggested
that mueini2mucinl2 is ene-of-thea proteins that show-thes common antigenicity in both
parasites—A. lumbricoides and its host. It is presumed that adult A. /Jumbricoides live in its
which is the intestine, by secreting

their ideal—preferred environment, small

mueinl2mucinl 2 —which-is-the-common-antigenieityin-the-small-intestine—to avoid being /

attacked by the host immune system.‘

Human Ascaris Lumbricoides, Buwman—human Small—small Intestinal—intestinal
Mueoesamucosa, Mueinl2mucinl2,

Hesthost—parasite relationship, seguencinﬁ;

L. Introduction
Infection with the parasite A. Jumbricoides infeetion—is—a—disease—eaused—by
parasitizing of A Jumbricoides—and—isis widespread throughout the world. Many—Several

develop-infew may also occur in cool regions. [In Japan, the there-were-manyprevalence of A.
Ilumbricoides patients-infection increased to such an extent after World War IT and-that it was

Comment [SC ED7]: The abstract reflects the aim of the
study and the methods implemented to achieve the study’s
objectives. However, you may consider to provide a brief
introductory statement about already known host-pathogen
interaction mechanism that would help in conveying the focus

of the study clearly.

Formatted: Font: Not Italic, Not Highlight

Comment [SC EDB8]: This is a lengthy sentence and is filled
with jargons. Hence, we have edited it to make a concise yet

clearer and meaningful context to your research.

Comment [SC ED9]: It would be ideal to mention the
molecular weight of this glycoprotein and present a

meaningful sentence.

Comment [SC ED10]: Although you have concluded the
Abstract by stating the defensive mechanism of the parasite in
human small intestine, please note that this is quite a known
fact reported in several papers. Hence, the final statements
here should reflect the potential of your findings from a
diagnostic and prognostic view to appeal the reader’s

attention.

Formatted: Not Highlight

Comment [SC ED11]: We have added a relevant keyword to
enhance the paper’s chances of visibility and searchability by

readers online after it gets published.

Comment [SE12]: Note that as per journal guidelines, you
are required to place a list of abbreviations in a footnote on the

first page of the article.

Comment [SE13]: When referring to your data and
describing your data do not use third person. This is very
confusing. Please note the changes we have done by switching

to saying “we” or “our” etc.

Comment [SE14]: Tip: Serial comma
In American English, a comma (called serial or oxford comma)

is inserted before “and” in a series.




2:€Nago

Author First, Quality First

ealled-deemed a national afflictions; but-however, the number of patients preminently-has
decreased considerably, thanks to group disinfestation, usage of chemical fertilizers, and the

been causing new problems in recent years because infeetion-seurees-have-inereased-due-toof

infected travelers from overseas esuntries-entering Japan.

[[nfection begins when mature Looking—at—the life-histeryof-A. lumbricoides— —at—first

intestine, they and-hatches:, and Hatehing-the larvae invade the intestinal walls. —ef-the
small-intestine—andThey are then able to enter thesystemie—eirewlationthe circulatory
system via the portal vein and reach the lungs from the heart. They break-rupture the alveoli

and areis swallowed once more by-through the pharynx-via—the, bronchus, and-the trachea,
and-enabling them to returns to the small intestine-again - Finally, they become adultsreach

maturity in-the small intestine_where they mature and remain-and-stey| The human small

intestine is considered to be thel ideal habitat for A. lumbricoides-eanbe-the-human-small
intestine, but-although its immunological escape mechanism has not
clearly elucidated-yet. Few genedevel-studies of the genetics of A. lumbricoides exist, and no
research has—been—eonduetedregarding—concerning the common antigenicity between A.

Iumbricoides and the human small intestine_has been conducted.

However, some studies have investigated the biochemistry of the intestinal mucosa

and its relevance in A. Jumbricoides infection. [Asfor researeh-concerning A funbricoides and

against nematodes in the blood serum of ulcerative colitis patients threugh—using the

Ouchterlony method.

in the cortical laminae and basal laminae of the cuticles en-of A. lumbricoidesside. Antigens
common to A. Jumbricoides— loeal—existenceare—exist—of eommon—antigens—with—4:

Jumbricoides-around the basement membrane in normal human intestinal mucosa, and jthat

mucosa antigen is-the substanee that-ewns-shares a common antigen with A. Jumbricoides) B

2. Materials and mMethods
2.1 Preparation of A. Jlumbricoides crude antigen and polyclonal antibody

AThe-adult warm-of-A. lumbricoides were homogenized and the-crude antigen was
extracted using a_homogenizer with PBS at 4°C°C. RTherabbit polyclonal antibody specific

2.2 Screening using-against a human colon cDNA library
In-orderto—obtainWe screened for the-a cDNA clone that shew—determines the

\
\

\
\
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eemmencommon antigenicity between hest-and-A. lumbricoides and its host §

antibodyies. —Briefly, the-plaques that-were-produced by-using A-phage human colon cDNA

librariesy were transferred to the-a nitrate cellulose membrane, }Which was saturated with 10

antibodies and seme-ef-positive phage clones were ebtained-identified by developingeolor |

using-development using 3.3--diaminobenzidines--4--hydrochlorides (DAB).

3—2.3 Sequence aAnalysis-of-the-sequence

—The positive plaques fer-reactive against A._lumbricoides antiboedy-antibodies were picked
up-and-transformed into anthe F.coll host. These clones were constructed as [a plasmid,
cycle sequencing kit (Becton Dickinson Biosciences). The plasmid sequences were then
compared with the—sequences in the GenBank database (National Institute for

Biotechnology Information) to determine the identity of genes.

4.2.4 Identifying the-site-of-mueint2mucinl2 localization in A. lumbricoides
The-A 14 amino acid synthetic peptide-of +4—amine—aecid-(HREQYDVPQEWRKE)

(Hokkaido, Japan). On day 0, Thefirst-administration-to-the rabbit en-day-0-was given a 200
ng_dose of the peptide,-then boested-byfollowed by an additional 100_pg in 5 subsequent

administrations on days 7, 14, 21, 27, and 42 with incomplete Freud-s-'s adjuvant. On day 49,

sulfate precipitation.

To identify the localization of mucinl2 in A. Jumbricoides, we conducted immuno-staining
with sections of A. Jumbricoides. Three frozen sections were used: ene-from the head, Ehﬁei

quarter point offrem the head, and the quarter point frem-of the tail-efA—-Luwmbricoides. ‘Tihiei\\
sections of A. lumbricoides were cut into sheed-with—of thicknessslices —1and stained with \ .
Y«

HE.

: - ‘eordes—After blocking, the sections were stained
with the polyclonal anti-mueinl2mucini2 antibodiesy (xx150 dilution) and mucin12 antibedy
antibodies after the absorption treatment with the synthetic peptide described abeve-earlier
in this section to identify the specificity of the primary antibody. After washing with PBS
with Tween 20, FITC anti-rabbit IgG (Sigma-Aldrich, xx150 dilution) were-was used for-as

the secondary antibody. These sections were observed by-using a laser confocal microscope
LSM510 (Carl Zeiss).

\
\

\

\
\
\

\

\
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To confirm the mucinl2 existing in A. lumbricoides crude antigen, SDS-PAGE was

transferred onto nitrocellulose membrane by a semidry transfer system (ATTO, Japan) and

incubated with anti-mucin12 polyclonal antibodiesy (xx1,000 dilution) for primary antigen

after blocking. Furthermeore—theThe membrane was incubated with ‘HRP aAnti-rabbit IgGL )

for the secondary antibodiesy and the reacted bands were visualized by—using the ECL
method (GE healthcare) using-and X-ray films.

In—oerder+tTo confirm that the results of immunoe-=staining were not affected by
mueinl2mucinl 2 that-were-derived-fromof human origin, wWestern_-blotting was performed
with protein extracts of A. Jumbricoides crude antigen and mouse Embryonic Stem (ES) cell
mammalian GAPDH (human, mouse, and rat, etc.) (Cat: ab9485-25, Abcam, xx1,000) for the
primary antibodiesy and HRP anti-rabbit IgG (Sigma-Aldrich, as deseribed-above) for the

secondary antibodiesy.

3. Results
13.1 \Screening with-against a human cDNA library{

As-the-results-of- homelogyseareh,+tAhe fragments of 389 bp was-identifiedmatched

with —as—frembase 756 bases—to 1144 base—of human transmembrane mueinl2mucinl2
(AF147790) with andits-eonsistent-was-99.5% consistency (Fig. 1).

[Other text deleted]

2:3.2 Identifying the site of mucin12 localization in A. lumbricoides

In order to identify the localization of mueini2mucinl2 inen A. Jlumbricoides,
immunohistochemistry was performed with the anti-mueint2mucinl2 polyclonal antibodiesy.
As—theresults,—the FITC--labeled signals were detected in the mucous secretory organs,

antibody, the mueinl2mucinl2 antibodyies was-were pre-absorbed with a synthetic peptide
that was used for the preparation of polyclonal antibodiesy and dene—the—staining—as

elearlydisappeared. [These results were-suggested that the protein whieh-that reacts with
anti-human mueint2mucinl? is localized in the mucous secretory organs, epidermis, and

intestinal canal #n-of A. ]umbn’coides.\
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4. Discussion
‘It was—diseussedhas been suggested that ene—ef-an the parasite’s-immunological
escape mechanism utilized bys A. Jumbricoides is the expression of the-matteran antigen very

similar to teitsa host antigen [6]. However, the parasite’s immunological escape mechanisms

have-have not yet been sufficientlyclearly unraveled—yetelucidated, so this hypothesis has
not been definitively confirmed. ~Therefore, the researehers-authors of the present report

decided to reveal-examine the-this potential immunological escape mechanism using a

molecular biologieal-biology tool. —After —eondueting—a—screening against a _human colon
c¢DNA library-ef human-eelon-using anti--A. lumbricoides polyclonal antibedy-antibodies and

checking for a common antigen, 3-three positive clones were obtained.— One-ofthe+rResults of

/
/
/

the-analysis of each sequence showed that one clone possessed high hemelegeus-homology

with transmembrane muein12mucinl 2.\

Mucins are-mueous glycosylated proteins that are important components of mucous

that covering inner cavities such as the trachea, the digestive tract including the stomach

and intestines, and the gonads [11].

[Other text deleted]

—At the time of writingCurrently, 18 different mucin genes-proteins have been

reported_to exist in Thumans.

be found on chromosome 7, along with that of efmueint2ineladingin-mucin_3 and mucin_17 hN
are—existed—on—same—chromosome—7—[20], and mueinl2mucinl2—protein is—comprised—of

comprises a total of 588 amino acid sequences.

/
Muein12Mucinl2 was localized in the mucous secretory organs and the epidermis of /{ Formatted: Not Highlight

hypodermis of A. lumbricoides by immunostaining with mMueint2ucinl2 polyclonal antibody

Then, wWestern blotting was conducted to examine the existence of common

antigenicity of mueint2mucinl?2 in A. Jumbricoides crude antigen.— A band was detected

\
\

\
\

cultured mouse cell but not in human A. lumbricoides crude antigen.
Researchers—The authors would like to further examine the protein; which is
cross-reactive with mueint2mucinl2 in the A. lumbricoides crude antigen, and the matter

N
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substance similar to actin and beta-casein-like-protein deteeted—asnoted to have common

- { Formatted: Not Highlight

whether any A. lumbricoides hosts areis immune to avoidance by muein12mucinl2, —ef-the
mechanismand the-other mechanisms of immune avoidance utilized by A. Jumbricoides-

5. Conclusion

In this study, analysis of common antigenicity between A. lumbricoides and
intestinal mucosa obtained three DNA clones.
sequence indicated ;it-was-elarified-that one of them has high homology with transmembrane
mueint2mucinl 2.

t[‘ocalization of mueint2mucinl2 was confirmed in the mueeusmucosal epithelial

XEe¥ T

Al nalyzingAnalysis of each_clone

present around the intestinal crypts and villi of the human small intestine. These data

suggest that expression of mucin proteins by helminths may be one mechanism bythrough

which the helminth-parasite evades immunological detection within the mammalian host.L N -
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[Figure ILegends:

Figure 1.- Sequence analysis of a newly found-identified clone after screening ef-of the A.

ITumbricoides cDNA library. “TM12: human transmembrane muein3+2mucinl2.—

Figure 2.— Identification—of-the1Localization fer—of mMueint2ucinl2 in human-the A.
Lumbricoides lumbricoides adult worm. The-sSections of A. Lumbricoides lumbricoides were
stained with HE (a) and anti-mMueinl2ucinl2 polyclonal antibodiesy —The-seetions—of4:

pre=treatedpretreated with synthetic mMueint2ucinl2 peptide (d and e). The scale bar
indieates-represents 200_um (b and d); and 100_um (a, ¢ and e);respeetively.
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