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[1. Introduction

African Swine Fever Virus (ASFV) is an enveloped double-stranded DNA virus that causes hemorrhagic disease in
domestic pigs and wild boars, with a mortality rate approaching 100% (Scott, 1957). There is Nno vaccines or drugs
available for ASFV, and control methods include preventive biosecurity and mass slaughter in the case of an outbreak
(Brown and Bevins, 2018). The virus is present in sub-Saharan Africa, Sardinia, the Caucasus region, and Russia
(Brown and Bevins 2018; OIE). Since 2018 August 2018, there have been multiple outbreaks in China, Vietnam,
Cambodia, and North Korea (OIE). (An outbreak in ASFV-free large-scale pork-producing countries, such as the U.S.A,
Germany, and Brazil, will pose a serious threat to the swine industry (Brown and Bevins, 2018).

The development of vaccines is hindered by virus complexity, the existence of multiple genotypes, and limited
knowledge of protective immunity (Arias et al., 2017; Dixon et al., 2013). However, the development of a vaccine is
feasible because immunity can be induced with low-virulence isolates or mutants; however, protective antigens and
correlates of protection are not well defined (Gallardo et al., 2018; Lacasta et al., 2015). Antibodies probably inhibit
viralus attachment, but T-cells may be the major protective effectors, particularly cytotoxic T lymphocytes (CTLs)
(Dixon et al., 2004; Qura et al., 2005; Reis et al., 2007).

The current study evaluated the protective efficacy of two cocktails against an ASFV Georgia 2007/1 intranasal
challenge. We included an additional antigen, the pp220 polyprotein, which is processed to generate p150 (the major
structural protein), p37, p34, and pl4 proteins that are localized within the viral core (Andres et al., 1997).
Immunogenicity studies showed that pp220 induces strong antibody responses, robust IFN-y+ T cells, and CTL
responses. In addition, strong SLA-I-binding pp220 peptides induced a strong recall of IFN-y+ T cells in the
splenocytes of immunized pigs. In addition, pp220 is one of the antigens that consistently induces strong IFN-y+
responses. Given that polyproteins pp220 and pp62 account for 30% of the virion protein mass, we hypothesized that
they contribute significantly to the cytoplasm of infected cells that are loaded onto SLA-I for presentation to CD8+ T-
cells (Andres et al., 2002).
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feasible because immunity can be induced with low-virulence isolates or mutants; however, protective antigens and
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viralus attachment, but T-cells may be the major protective effectors, particularly cytotoxic T lymphocytes (CTLs)
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antigens were used to prepare recombinant baculoviruses. Infection of High-Five cells with these recombinant
baculoviruses yielded FLAG-tagged ASFV antigens, whichthese were then affinity-purified from the cell supernatants

using anthe anti-FLAG M2 affinity gel. Eflombinant pp62 was expressed using the Freestyle 293 expression system,

TS WAS PrEvIousty tEseTibet (ORIt watT et at., 20167

2.2. Challenge inoculum

A sSpleen from a pig previously infected with ASFV Georgia 2007/1 was usedutlizied for tohe prepareation the
challenge inoculum. The homogenate from the spleen tissue was back-titrated withon primary cultures of Porcine
Alveolar Macrophages (PAMs). Quadruplicate ten-fold dilutions in RPMI were added to the washed confluent
monolayers of PAMs in 96 well plates, incubated for 1 h at 37 °C, and the media were replaced. After 3 days, the
infected cells were visualized by IFA using a monoclonal antibody against ASFV p30 protein, and the calculation of
TCID50/ml was performed (Reed and Muench, 1938).

Compared with the control group, the vitiligo group hads more people with positive for anti-thyroid-peroxidase
antibody (Anti-TPO), antithyroglobulin antibody (Anti-Tg), and free triiodothyronine (FT3) (P =0.001** P=0.000**
P=0.0007* respectively). The positive rates of free thyroxine (FT4) and thyroid- stimulating hormone (TSH) werehave
not differentce between the two groups (p=0.672 and, p=0.646, respectively). In the subgroup analysis, the
proportion of thyroid antibodies and dysfunction in patients with onset aged <12 years wasold is higher than that in
the normal group (P=0.000**), but there wais no significant difference in sexgender, family history, course of disease,
and type between the two groups (P=0.316, P=0.626, P=0.189, P=0.121, respectively).

mHIEN D, AcceptHRejectz 1FEIR L

Language Consistency

Comma Splice, Article Usage, S\

Infection of High-Five cells with
these recombinant baculoviruses
yielded FLAG-tagged ASFV antigens, Templates
which whichthese were then affinity- i}

purified from the-cell supernatants

DIREITED,

Rewrite

Translate

i RERBDDAEX

[SNNA A FENFET,

Research

using an anthe anti-FLAG M2 affinity
gel.

Click on a suggestion to accept or reject it.

Languaget%HE TPaperpal I LA T2 M L. RBREEEZITVLE T,

9 Accept all Reject all

Recombinant pp62 was expressed ...

\‘:Zz::)::::;:e & G@ Grammar & syntax e 69 9 Mechanics & style
* Word usage * Article usage * Punctuation
* Prepositions * Determiners e Spelling
 Adjectives * Verb form & tense * Spacing
* Pronouns * Noun numbers * Contractions
* Conjunctions * Order errors * (Capitalizations

* Subject-verb agreement * Number style

NICBEFICRERT 5,

Acceptd % L IREANAH K

Paperpalld., UTD LD LEMLEEZIBA TWEIzH, oY —

bEWVEEZHERICERBEI S ZEATEEXT,
a. BAPCSEXMERE L, FNELREZHIE
b %I}Eﬁ Hﬁzun\ 3;59%; DT FX ]\}Eﬁun\ S'ET_L%IEL<5LEE
C. ZA FIL_R—
BEERLGEEZ AT YT

LY

CRSEXHMY X DL BRIgDE T T 3 v EFAL



3. Consistency BEEE D LV 5

1. BEABIDConsistencyx 7 U v 7§ 5,

= My first document

1. Introduction
African Swine Fever Virus (ASFV) is an enveloped double-stranded DNA virus that causes hemorrhagic disease in

domestic pigs and wild boars, with a mortality rate approaching 100% (Scott, 1957). There is Nno vaccines or drugs
available for ASFV, and control methods include preventive biosecurity and mass slaughter in the case of an outbreak
(Brown and Bevins, 2018). The virus is present in sub-Saharan Africa, Sardinia, the Caucasus region, and Russia
(Brown and Bevins 2018; OIE). Since 2018 August 2018, there have been multiple outbreaks in China, Vietnam,
Cambodia, and North Korea (OIE). (An outbreak in ASFV-free large-scale pork-producing countries, such as the U.S.A,
Germany, and Brazil, will pose a serious threat to the swine industry (Brown and Bevins, 2018).
The development of vaccines is hindered by virus complexity, the existence of multiple genotypes, and limited
knowledge of protective immunity (Arias et al., 2017; Dixon et al., 2013). However, the development of a vaccine is
feasible because immunity can be induced with low-virulence isolates or mutants; however, protective antigens and
correlates of protection are not well defined (Gallardo et al., 2018; Lacasta et al., 2015). Antibodies probably inhibit
viralus attachment, but T-cells may be the major protective effectors, particularly cytotoxic T lymphocytes (CTLs)
(Dixon et al., 2004; Oura et al., 2005; Reis et al., 2007).
The current study evaluated the protective efficacy of two cocktails against an ASFV Georgia 2007/1 intranasal
challenge. We included an additional antigen, the pp220 polyprotein, which is processed to generate p150 (the major
structural protein), p37, p34, and p14 proteins that are localized within the viral core (Andres et al., 1997).
Immunogenicity studies showed that pp220 induces strong antibody responses, robust IFN-y+ T cells, and CTL
responses. In addition, strong SLA-I-binding pp220 peptides induced a strong recall of IFN-y+ T cells in the
splenocytes of immunized pigs. In addition, pp220 is one of the antigens that consistently induces strong IFN-y+
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2.4. Ethics statement

Experiments involving animals and viruses were performed in accordance withto the Federation of Animal Science
Societies and approvedwere given the approval by the Kansas State University Institutional Animal Care and Use
Committees (IACUC registration # 3871). Animals were humanely euthanized by using pentobarbital, following the

American Veterinary Medical Association (AVMA) guidelines, and all efforts were been made to minimize suffering. [£4

3. Results and Discussions
Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high

antibody titers against antigens. Antibody titers in the vaccines were much more lower than those in the convalescent

serum, whichas is consistent with our previous outcome (Lokhandwala et al., 2016). The data are in agreement with
the resultsoutcomes offrom our previous immunogenicity study, and wthichs confirms that, except for the p72
antigen, two doses of the cocktail I-BioMize induced higher antigen-specific titers than the anti-thyroglobulin serum.
Analysis of humoral responses revealed a lower antibody response as compared to a previous immunogenicity study
(Lokhandwala et al., 2016), thus, the animals were boosted twice. All of the animals received one prime and two
boosts at intervals of three week.

The efficacy of protection of the two adenovirus- vectored ASFV antigen cocktails was evaluated as an extension of a
previous studywork thatwhich evaluatedperformed thean evaluation of safety, tolerability, and immunogenicity of
these immunogens (Lokhandwala et al., 2016, 2017). The animals were challenged intranasally tofor simulateing the
typical infection route observed in outbreaks, as reportedfound inby a previous study thatwhich compared
intracropharyngeal, intranasopharyngeal, intramuscular, and direct contact infection methods (Howey et al., 2013).
We made an attempted to inversely correlate the antigen- specific antibody response with pigthe survival of the pigs,
but this failed to yield statistically significant outcomes. HoweverBut, a negative trend was observed between the

strength of the response and the survival of the cocktail for some antigens. Two outlier animals may have affected the
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2.4. Ethics statement

Experiments involving animals and viruses were performed in accordance withto the Federation of Animal Science
Sacieties and approvedwere given the approval by the Kansas State University Institutional Animal Care and Use
Committees (IACUC registration # 3871). Animals were humanely euthanized by using pentobarbital, following the
American Veterinary Medical Association (AVMA) guidelines, and all efforts were been made to minimize suﬁen‘ng.
3. Results and Discussions

Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high
antibody titers against antigens. Antibody titers in the vaccines were much more lower than those in the convalescent
serum, whichas is consistent with our previous outcome (Lokhandwala et al., 2016). The data are in agreement with
the resultsoutcomes offrom our previous immunogenicity study, and wthichs confirms that, except for the p72
antigen, two doses of the cocktail I-BioMize induced higher antigen-specific titers than the anti-thyroglobulin serum.
Analysis of humoral responses revealed a lower antibody response as compared to a previous immunogenicity study
(Lokhandwala et al., 2016), thus, the animals were boosted twice. All of the animals received one prime and two
boosts at intervals of three week.

The efficacy of protection of the two adenovirus- vectored ASFV antigen cocktails was evaluated as an extension of a
previous studywork thatwhich evaluatedperformed thean evaluation of safety, tolerability, and immunogenicity of
these immunogens (Lokhandwala et al., 2016, 2017). The animals were challenged intranasally tofor simulateing the
typical infection route abserved in outbreaks, as reportedfound inby a previous study thatwhich compared
intraoropharyngeal, intranasopharyngeal, intramuscular, and direct contact infection methods (Howey et al., 2013).
We made an attempted to inversely correlate the antigen- specific antibody response with pigthe survival of the pigs,
but this failed to yield statistically significant outcomes. HoweverBut, a negative trend was observed between the
strength of the response and the survival of the cocktail for some antigens. Two outlier animals may have affected the
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2.3. Statistical analysis -
All analyseis were performed with using the GraphPad Prism 7.02? and a P < 0.05 was considered significant. The
Ddifferences in the clinical scores and viremia between the treatment and control groups in ? The first study waswere
compared usingby use of unpaired t-tests. The differences in the mean antigen- specific antibody responses between
the two treatment groups in the second study were evaluated usingout by ANOVA, followed by Sidak’s multiple-
comparison test.
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American Veterinary Medical Association (AVMA) guidelines, and all efforts were been made to minimize suffering.
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Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high
antibody titers against antigens. Antibody titers in the vaccines were much more lower than those in the convalescent
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Experiments involving animals and viruses were performed in accordance withto the Federation of Animal Science
Societies and approvedwere given the approval by the Kansas State University Institutional Animal Care and Use
Committees (IACUC registration # 3871). Animals were humanely euthanized by using pentobarbital, following the Performed analysis with GraphPad Prism
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3. Results and Discussions
Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high
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serum, whichas is consistent with our previous outcome (Lokhandwala et al., 2016). The data are in agreement with mean antigen-specific antibody
the resultsoutcomes offrom our previous immunogenicity study, and wthichs confirms that, except for the p72 responses between treatment groups in
antigen, two doses of the cocktail I-BioMize induced higher antigen-specific titers than the anti-thyroglobulin serum. study 2 using ANOVA and Sidak’s
Analysis of humoral responses revealed a lower antibody response as compared to a previous immunogenicity study multiple-comparison test.
(Lokhandwala et al., 2016), thus, the animals were boosted twice. All of the animals received one prime and two
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2.4. Ethics statement

Experiments involving animals and viruses were in withto the F ion of Animal Science
Societies and approvedwere given the approval by the Kansas State University Institutional Animal Care and Use
Committees (IACUC registration # 3871). Animals were | ized by using ital, following the

American Veterinary Medical Association (AVMA) guidelines, and all efforts were been made to minimize suﬂering.
3. Results and Discussions

Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high
antibody titers against antigens. Antibody titers in the vaccines were much more lower than those in the convalescent
serum, whichas is consistent with our previous outcome (Lokhandwala et al., 2016). The data are in agreement with
the resultsoutcomes offrom our previous immunogenicity study, and wthichs confirms that, except for the p72
antigen, two doses of the cocktail I-BioMize induced higher antigen-specific titers than the anti-thyroglobulin serum.
Analysis of humoral responses revealed a lower antibody response as compared to a previous immunogenicity study
(Lokhandwala et al., 2016), thus, the animals were boosted twice. All of the animals received one prime and two
boosts at intervals of three week.

The efficacy of protection of the two adenovirus- vectored ASFV antigen cocktails was evaluated as an extension of a
previous studywork thatwhich evaluatedperformed thean evaluation of safety, tolerability, and immunogenicity of
these immunogens (Lokhandwala et al., 2016, 2017). The animals were challenged intranasally tofor simulateing the
typical infection route observed in outbreaks, as reportedfound inby a previous study thatwhich compared
intraoropharyngeal, intranasopharyngeal, intramuscular, and direct contact infection methods (Howey et al., 2013).
We made an attempted to inversely correlate the antigen- specific antibody response with pigthe survival of the pigs,
but this failed to yield statistically significant outcomes. HoweverBut, a negative trend was observed between the
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2.3. Statistical analysis

All analyseis were performed with using the GraphPad Prism 7.02? and a P < 0.05 was considered significant. The
Ddifferences in the clinical scores and viremia between the treatment and control groups in ? The first study waswere
compared usingby use of unpaired t-tests. The differences in the mean antigen- specific antibody responses between
the two treatment groups in the second study were evaluated usingout by ANOVA, followed by Sidak’s multiple-
comparison test.ﬁ

2.4. Ethics statement

Experiments involving animals and viruses were performed in accordance withto the Federation of Animal Science
Societies and approvedwere given the approval by the Kansas State University Institutional Animal Care and Use
Committees (IACUC registration # 3871). Animals were humanely euthanized by using pentobarbital, following the
American Veterinary Medical Association (AVMA) guidelines, and all efforts were been made to minimize suffering.

3. Results and Discussions

Antigen- specific end-point antibody titers showed that the majority of the pigs in the immunization group had high
antibody titers against antigens. Antibody titers in the vaccines were much more lower than those in the convalescent
serum, whichas is consistent with our previous outcome (Lokhandwala et al., 2016). The data are in agreement with
the resultsoutcomes offrom our previous immunogenicity study, and wthichs confirms that, except for the p72
antigen, two doses of the cocktail I-BioMize induced higher antigen-specific titers than the anti-thyroglobulin serum.
Analysis of humoral responses revealed a lower antibody response as compared to a previous immunogenicity study
(Lokhandwala et al., 2016), thus, the animals were boosted twice. All of the animals received one prime and two
boosts at intervals of three week.

The efficacy of protection of the two adenovirus- vectored ASFV antigen cocktails was evaluated as an extension of a
previous studywork thatwhich evaluatedperformed thean evaluation of safety, tolerability, and immunogenicity of
these immunogens (Lokhandwala et al., 2016, 2017). The animals were challenged intranasally tofor simulateing the
typical infection route observed in outbreaks, as reportedfound inby a previous study thatwhich compared
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(Brown and Bevins, 2018). The virus is present in sub-Saharan Africa, Sardinia, the Caucasus region, and Russia
(Brown and Bevins 2018; OIE). Since 2018 August 2018, there have been multiple outbreaks in China, Vietnam,
Cambodia, and North Korea (OIE). (An outbreak in ASFV-free large-scale pork-producing countries, such as the U.S.A,
Germany, and Brazil, will pose a serious threat to the swine industry (Brown and Bevins, 2018).

The development of vaccines is hindered by virus complexity, the existence of multiple genotypes, and limited
knowledge of protective immunity (Arias et al., 2017; Dixon et al., 2013). However, the development of a vaccine is
feasible because immunity can be induced with low-virulence isolates or mutants; however, protective antigens and
correlates of protection are not well defined (Gallardo et al., 2018; Lacasta et al., 2015). Antibodies probably inhibit
viralus attachment, but T-cells may be the major protective effectors, particularly cytotoxic T lymphocytes (CTLs)
(Dixon et al., 2004; Oura et al., 2005; Reis et al., 2007).

The current study evaluated the protective efficacy of two cocktails against an ASFV Georgia 2007/1 intranasal

@ challenge. We included an additional antigen, the pp220 polyprotein, which is processed to generate p150 (the major
structural protein). p37. p34. and p14 proteins that are localized within the viral core (Andres et al.. 1997).
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(Brown and Bevins, 2018). The virus is present in sub-Saharan Africa, Sardinia, the Caucasus region, and Russia
(Brown and Bevins 2018; OIE). Since 2018 August 2018, there have been multiple outbreaks in China, Vietnam,
Cambodia, and North Korea (OIE). (An outbreak in ASFV-free large-scale pork-producing countries, such as the U.S.A,

Germany, and Brazil, will pose a serious threat to the swine industry (Brown and Bevins, 2018).

The development of vaccines is hindered by virus complexity, the existence of multiple genotypes, and limited
knowledge of protective immunity (Arias et al., 2017; Dixon et al., 2013). However, the development of a vaccine is
feasible because immunity can be induced with low-virulence isolates or mutants; however, protective antigens and
correlates of protection are not well defined (Gallardo et al., 2018; Lacasta et al., 2015). Antibodies probably inhibit
viralus attachment, but T-cells may be the major protective effectors, particularly cytotoxic T lymphocytes (CTLs)

(Dixon et al., 2004; Oura et al., 2005; Reis et al., 2007).

The current study evaluated the protective efficacy of two cocktails against an ASFV Georgia 2007/1 intranasal
challenge. We included an additional antigen, the pp220 polyprotein, which is processed to generate p150 (the major

structural protein), p37, p34, and pl4 proteins that are localized within the viral core (Andres et al., 1997).
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antigens were used to prepare recombinant baculoviruses. Infection of High-Five cells with these recombinant

baculoviruses yielded FLAG-tagged ASFV antigens, whichthese were then affinity-purified from the cell supernatants
using anthe anti-FLAG M2 affinity gel. Recombinant pp62 was expressed using the Freestyle 293 expression system,
as was previously described (Lokhandwala et al., 2016) JAEDFHAR T, CSOEVOFEF T EENOBEE CHED

IS EEREII=E> TH L > TEF UK.

2.2. Challenge inoculum

A sSpleen from a pig previously infected with ASFV Georgia 2007/1 was usedutlizied for tohe prepareation the
challenge inoculum. The homogenate from the spleen tissue was back-titrated withon primary cultures of Porcine

Alveolar Macrophages (PAMs). Quadruplicate ten-fold dilutions in RPMI were added to the washed confluent

monolayers of PAMs in 96 well plates, incubated for 1 h at 37 °C, and the media were replaced. After 3 days, the
infected cells were visualized by IFA using a monoclonal antibody against ASFV p30 protein, and the calculation of

TCID50/ml was performed (Reed and Muench, 1938).

Compared with the control group, the vitiligo group hads more people with positive for anti-thyroid-peroxidase
antibody (Anti-TPO), antithyroglobulin antibody (Anti-Tg), and free triiodothyronine (FT3) (P =0.001**, P=0.000%*,
P=0.000%%, respectively). The positive rates of free thyroxine (FT4) and thyroid- stimulating hormone (TSH) werehave
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recombinant adenoviruses, designated AdA151R, AdB119 L, AdB602 L, AdEP402RAPRR, AdB438L, AdK205R-
AL104R, Adp32, Adp54, Adpp62, and Adp72, as well as the generation of the negative control immunogen (Ad-Luc),
has been previously reported (Lokhandwala et al., 2016, 2017). These anti-thyroglobulin sequences were modified to
add an in-frame FLAG- and HA-tag at the N- and C-termini, respectively, and the resultant sequences were used to
design codon-optimized synthetic genes. The genes were synthesized and used to generate recombinant replication-
incompetent adenoviruses using the ViraPower Adenoviral Gateway Expression Kit (Thermo Fisher Scientific,
K493000).

All recombinant ASFV antigens, except pp62, were expressed using the Bac-to-Bac™ HBM TOPO™ Secreted
Expression System according to the manufacturer’s protocols. In brief, synthetic genes encoding FLAG-tagged ASFV
antigens were used to prepare recombinant baculoviruses. Infection of High-Five cells with these recombinant
baculoviruses yielded FLAG-tagged ASFV antigens, whichthese were then affinity-purified from the cell supernatants
using anthe anti-FLAG M2 affinity gel. Recombinant pp62 was expressed using the Freestyle 293 expression system,
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Q. IntgodClion

frican Swine Fever Virus (ASFV) is an enveloped double-stranded DNA virus that
emorrhagic disease in domestic pigs and wild boars, with a mortality rate approaching
100% (Scott, 1957). There is Nno vaccines or drugs available for ASFV. and control
methods include preventive biosecurity and mass slaughter in the case of an outbreak
(Brown and Bevins, 2018). The virus is present in sub-Saharan Africa, Sardinia, the
Caucasus region, and Russia (Brown and Bevins 2018: OIE). Since 2018 August 2018,
there have beenamultiple outbreaks in China. Vietnam. Cambodia, and North Korea (OIE).
(An outbreak iTASFV-frge large-scale pork-producing countries, such as the U.S.A,
Germany, and Brazil. will'pose a serious threat to the swine industry (Brown and Bevins,
2018).Overall, not a single immunogen showed a statistically significant protective effect.
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The development of vaccines is hindered by virus complexity. th
genotypes, and limited knowledge of protective immunity (Arias%et al., 2017; Dixon et al.,
2013). However, the development of a vaccine is feasible becausesince immunity can be
induced with low-virulence isolates or mutants, but protective antigens and correlates of
protection are defined not so well (Gallardo et al., 2018; Lacasta et al., 2015). Antibodies
probably inhibit viralus attachment, but T-cells could be the major protective effectors, in
particularly cytotoxic T lymphocytes (CTLs) (Dixomet al., 2004; Oura et al., 2005: Reis et
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e short, they were fused in frame to generate a chimeric

sequence, designated K205R-A104R. The sequences of the

target antigens (A151R, B119L, B602L, EP402RI"PRR, B438L,

and K205R-A104R) were then modified to add, in-frame, a

FLAG- and HA- tag at the N- and C-termini, respectively, and

the resultant protein sequences were used to generate

synthetic genes which were codon-optimized for protein

expression in swine. Synthesis, codon-optimization, cloning

44 in pUCS7 vector, and sequence-verification of these genes

was outsourced (GenScript, NJ, USA). Each gene was 3 1
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