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Abstract

Porcine deltacoronavirus (PDCoV), also known as porcine coronavirus HKU15, was first de-
tected in North America in early 2014 and associated with enteric disease in pigs, resulting
in an urgent need to further investigate the ecology of this virus. While assays detecting nu-
cleic acids were implemented quickly, assays to detect anti-PDCoV antibodies have not
been available. In this study, an indirect anti-PDCoV IgG enzyme-linked immunosorbent
assay (ELISA) based on the putative S1 portion of the spike protein was developed and uti-
lized to determine the prevalence of anti-PDCoV IgG in U.S. pigs. The diagnostic sensitivity
of the PDCoV ELISA was 91% with a diagnostic specificity of 95%. A total of 968 serum
samples were tested including samples with confirmed infection with PDCoV, porcine epi-
demic diarrhea virus (PEDV), transmissible gastroenteritis virus or porcine respiratory coro-
navirus. There was no cross-reactivity with any of the other coronaviruses. Among 355
arbitrarily selected serum samples collected in 2014 and originating from 51 farms across 18
U.S. states, anti-PDCoV IgG antibodies were detected in 8.7% of the samples and in 25.5%
of the farms whereas anti-PEDV IgG was detected in 22.8% of the samples and in 54.9% of
the farms. In addition, anti-PDCoV IgG antibodies were detected in archived samples col-
lected in 2010, perhaps indicating an earlier undetected introduction into the U.S. pig popu-
lation. Overall, the obtained data suggest that PDCoV seroprevalence in U.S. pigs is lower
compared to PEDV and PDCoV may have been introduced to the U.S. prior to PEDV.

Introduction

Poicine dél acorona iy (PDCoy) @ fu* ideh ifiedinaet ab collet ed in 2009 fiom a
pig in Hong Kong, China, andii 1elh ed oa ignand A ian leopard dél acorona iy ¢ ideh i-
ﬁed in appaleﬁl hedl he ildanimgl [1-3]. Receﬁl PDCoV ha been de ciibed ing ocia-
“igg Gh diajshea in pig aciq allprod € iog* age 'in Nof h America [4-6]. Specificall, , in
Feby al, 2014% he Ohio Depai meh of Aglig Iy 1&i 4 edapig 1elea eindich ind h
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PDCoy @ dtetediy inefeqe flomfi g eparh epigfaim in Ohig. 4 hclinical ign of

- 11 el diarthea ig 0 and eh elicdi ea eg OClafvd' i hinciea ed mo aﬁ\ in pigle [4].
The pig ence of 1ap myi ible ga* 1oeh efigi iy, (TGEY) @ y ledqf B apof ionof he

s ample ereglo polii g fo1 poicine epidemic diapthea iy (PEDV) [4]. In e pop & d he
impat of he,qs 1 emejging poicine corona iy ¢ PEDV [7,8] and PDCoV [4] if heUS.
pig pop‘ 16 ion® he USDAj  ed afederal order 1eq iring1epof ing of all no ej @e & ocih -
el 4 h all poicine eh eric corona i & effet i ¢k ne5,2014 [9]. In cofi 1a' ¢ 0 PEDV [10-
12]¢ he epldemlolog' , ijal ph hogenggi and clinical , mp o & 0c15f'q, i h PDCoV infec-

“ionarg* ill laygel, , 'nkpo n.Ne ¢ helg plehmmakv 1€y 1 ob ained df e eXpejimeh al in-
fet ion of gnb obib ic pig- G H hi i 1nd1cﬁ§ e geclinical ign (dianthea, Qnﬁ ing,
deh, di% ion) and micip copic le iop cogl it efy ‘i hcolona iy infet ion iff hg mallifie -
“ine [13]. Ho e ¢ erologicalg a$ o, ndé} ake field ba ed epidemiological*y die are nb
a ajlablé o dh e. Seq encing of he compl% e genome of U.S. PDCo\ ¢ 1aip fiom differeh
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priof & hg ey m collet ion (1 = 60/faim). The l* 3Q ample came fiom PDCoV negh i ¢,
Faim D. The PDCoV infet iog ¢ &h‘, @ d& exmined ba ed on 1eal’ ime RT-PCR for PDCoV
onfeca] ample . PEDV, PRCV and TGEV RNA erenb db et editf he fege . Al RT-PCR
- etepeiformed according 01qf inel, peiformed* andard p1b ocgl &¢ he ISU-VDL. Faim A
o ample collet edh* he fyt* ime poihi and ample fionf he negh i gfump erecly ifieda
negh i g (n=60). Fum A ample collet ed ¢ hg econd ime poifi and ample fionf hg_ 0
potii g Faip Band.;‘ etecly ifieda polii & (n =150). Fof he paited amplg & fiom Faim
A,PDCo\ erocon ¢ iqg @ defineda afq 1-fold inciea eirf heah 1b0d‘ 4 @y hen com-
paring he f3* and econd ample collet ion poify .
Serum samples collected from pigs with unknown PDCoV exposure status (n = 758). A
“balof353 ey ny ample  ereailfitanilg elet ed d 1ing 2014 fiom U.S. pig faigg * 14 ified
b, geographic origing paj of, nielh ed diagng® i¢ y bmj iop* d he ISU-VDL. Fi g el
s amplaf;', erg elet ed fiom each of 71 independefy; ; bmj ion csase fiom 51 differeh faugl
(n=3 025 ample per farm) loch ed in 18 d1ffe1e1t15t be aag * heUS. (C0101ad0,J'Q a, Il
lingi , Indiana, Kag @ , Kefiy ck' , Michigan, Minne b a, Mi q 1i, Moh ana, Nebia ka, Ne
Jga &> Noi h Carolina, Ohio, Oklahoma, Penp 1 3nia, So h Dak& a,and Wi cop in). All
355 ampg;', e1d & edfor pie ence of af i- PDCoV IgG and for ah i-PEDV IgG ah ibodie
§ ingang a, pre ig l de cribed [25].

Aichi ed ey m ample (n=403) collet ed fiom 2006 02013 priof o irfi ial jecogri ion
of PDCoV fiom 25 diffejeh faim frong ix differef * e if he U.S. (o a Illingi , Neba ka,
Not h Carolina, Mj q 1i, TeXa ) [25-27] ereql oinc} ded and &' ed fo1 pie ence of ah i-
PDCoV IgG.

Pooled plasma samples collected from pigs with unknown PDCoV exposure A b alof
52 pooled hq id porcine pla mg ample collet ed in 20105? pal ofapie igg s (1 [2;3‘], ele

s elet ed fof ¢ ing. Each poicine pla mg ample cop i ed of pooled pla ma ougmﬁ ing fiom
eX ang in ion of app1oXimh el, 10,000 pig; Ia gh ered orf hg ame da, . Thg ample_ ete
collet ed fiom 14 federall, in pet ed abft o loch ed irf he ea ein pa ‘o1 irf he Mjd & emn
U.S. [28]. Ba ed on 1eal* ime RT-PCR ¢' ing, all ample ob ained in 2010 ete negh i g for
PDCoV RNA.

PDCoV S1 ELISA development

Protein production. The region encoding he p¢ & i ¢S1 domain (amino acid 1-573) of
¢ he PDCo\gt 1ain PDCoV-1A2014-1 (GenBank acg ion i, mber KM613173) a 3* erminall,

k sd §h 4 hiombin clea age eq ence fallo edb ah manIgG Fcdomaip. hich a5y b e-
q eﬁL clonedifi oag ka, b ic eXpig ion ef org pre igs 1, de cribed [25]. The S1- ch ion
p1b eif. ele eXpls% edb, € 1a fet ion of HEK-293T cell , uﬁed; ingp1b ein A col mnp -
1ifich ion, clea qu, G 1 h1ombnf 01emo é, he F& ag, and 1¢4 ed for endb oXin 1emo 3.

Assay optimization. The op imal ah igen concefi 14 ionand he ey mdil* ion fof he
S1-PDCoV ELISA  ere dé exminedy inga checkerboard § 15 ion. M1c16* ierplhe (N nc
Thermo Ei her Scieh ific, Agg am, MA, USA) ere coh gd G Hf he Sl pol, peb ide di}* ed in
cof ing by ffer (50 mM carbonh e by ffer, pH 9. 6) % aconceh 14 ion of 0.95 ngpg elland in-
g bhedo gnigh & 4 C Afef thg @ hg T h PBS coh aining 0.05%,I een 20 (PBST){ he
plﬁsg‘_ ele blockfvgl, § h 1% bo ipg ey m ally min (Jack on Imm, noRe eaich, Wset Gro ¢
PA,USA) for 2h% 22 Cand hening bhgd i hg ey morpla mg ample dilf ed 1:100
in PBS cofi aining 10% go% ey m (Gibco; Life Technologie , Giand/l land, NY, USA) for 30
min4 37 C. Afera @ hing® ep,a1:10,000 dil’ ed peroXida e-conj gh ed goh ah i ine
IgG (Jack on Imm, noRe eay @ added and ing bhedh 37 C for 30 min. The peroXida e
1eat i @ iy ok ed b‘.' s ing &1amé h’ Iben idine—hy diogen peroXidg o} iona* he
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s u O 1h e (KPL, Gdi hg b 1g, MD, USA) for 10 min & joonf emperhy 1e and* opped b add-
ing 50 pL of 2 M y If 1icacid oeagq ell. Op icaldepfiie (ORQL ere me§1- jedf 450 nm

& ingan ELISA pl4 e 1eader (BioTek, Winog ki, VT, USA). Sey, m di}* ion® hh ga é, he
gleh gt 14 iok&; eerf hepp'ii gand he negh i ¢ ample (PIN) e1g elet eda coh 1gl for

sudegeh i andppfieneghi qandblank(® erife &er) ample  eré ¢ eding pli-
ch eand inc} ded on each plh e.

Assay specificity and cut-off value determination. Thg pecifidi | of he PDCoV S1
Sa; aeal fedb & NG ey ample, ingle-po § i qand 1hh1gh ah 1boc1' le ¢l
agaip® TGEV (n 30) PRCV (n=30) o1 PEDV (n=3Q) high ete ob ained hw g he
ISU-VDL. The q oﬁf Sa calq 14 ed b, 1ecei & opeth o1 charat egl ic (ROCQC) anak 51 for
maXim, m diagng® i¢ en'ii‘i, " and pec1ﬁ€1 s ing ample clg ifieda PDCoV p§) §i e,

(n=150) o1 negh i g(n= 6@ amp]se ). Theo off ake @ elet ed omaan ¢ en'i
ang pec1ﬁdl“_ hile minimi ing hg of fal enegh i qand fgl epofii ey The ob—
“ained af e '@ fiherealt ed‘ 1ng heg m 14 i e,dﬁ afiomall b hey ample . The ROC
@ defined o dt exminé he ¢* -off of he PDCoV S1 ELISAy ing MedCalc for qu'gs ,
g ion 13.3.0.0. (MedCalc S¢f are, O end, Belgy m).
Assay reproducibility. The1ep10d‘ cibifi | of he PDCoV S1 ELISA a e g} fedb, f i-
¥ ingeigh, ey ny ample ‘i hdiffereh ah 1bod“t ti ¢ . The coefficieh of ai4 ion (CSQ, a
s ed oe al & ¢ heih ja- and ih e1q a, gihion. Each ample a‘¢' edoneachof hiee
plage on differeh occa iognt o dé ermind he if er g'g a, CV,and hyeeeplichg. 4 hirf he
s ameplhe erey ed ocalg 14 & heifijag aw :

Results
PDCoV S1 ELISA development

The ROC anal ¢i ba edon21Q ey m ampLg‘, ‘ihkgo nPDCoV eXpoy e @y edfof he
g -off d& exmink ion (Fig 1). The op imal ¢ -off fof he PDCoV S1 ELISA @ a1:100 di} ed
s ample OD g} eof0.34fq hiclf hg enGi', and pecifidi, af g erehighef han90%.
Segl 1“_ a 90.6% and he peCIﬁ&“_ a 94, 8% The d1agn§) icacg 1aq of PDCoV Sl
ELIS@; Sa cop iderted obe hlghsa he ajeay ndef he g1 e,(AUC) 1ndf“2§ a 09,& th § an-
daid e1101 0of 0.01. Ih €1 and if 1a- coefﬁc1ef1 of a'uﬁ ion (CV) of eigh coh 10l erd & f'q,
PDCoV S1 ELISA @ lg * han 10%. The ih 1a-g a, CV 1anged fiom 2.6% o 4. 2% hild he
ih e1-g a, CV 1anged fiom 5.2% 0 9.4%, indich ing h&*¢ he ey Ly ererepiod cible. The
& 3 pec1ﬁ&v|r @ dterminedb y ing ample poYii ¢forah ibodie® o TGEV, PRCV o1
PEDV. The ob ained PDCoV S1 ELISA OD ab Se 1anged fiom 0.04 00.33 (a qrage. SD,
0.12 0. 06), indich ingalack of c1q -1eat iqg % h b her poicine corona iy ¢ . Among he
99 amp]se po'lii gfor ah ibodie agaig® TGEV, PRCV o1 PEDV, onl onehadanOD g} e
highef han 0.3 fo; PDCoV. Specificall,, PDCoV OD 3} & 1anged fiom 0.04 00.33
(a e;age SD, 0. 12 0.08) fo; TGEV; '0.03 00.291 (a e,lage SD, 0. 10 0.06) for PRCV; and
0.0% o 0 244 (a e,lage SD, 0. 13 0.05) for PEDV.

Presence of anti-PDCoV IgG antibodies in pig serum during an acute
outbreak and four weeks later

A i-PDCoV IgG ah ibod, peliig ey m ample  eredt et edin7 (23.3%) of he 3Q 0¢

ag eL affet ed b dia11hea and in 28 (93. 3%¢ ample fo1 eek df e1 PDCoV RT-PCR diag-
noi (Fig 2).';1“ g,“QS", erg eronegh i ¢ bb hcollet iorf ime . Serocon g ion, charat ei-
 edb 4 lesa afq 1-foldinciea eif he OD af g @ d et edin16(53.3%) 0, - Among
“ hg eloppli i §yos ideh ified d 1ind he £y colle‘é ion, 1/7 o edg erocon g ion
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Fig 1. Distribution of serum anti-PDCoV IgG antibodies obtained from farms with known PDCoV
exposure. Serum samples were classified as negative or positive based on viral RNA detection on fecal
samples at the farm. Data presented as ELISA OD values + SEM. The assay cut-off (OD value of 0.34) is
indicated by the dashed line.

doi:10.1371/journal.pone.0124363.g001

(4.4-fold increa e if he OD a?ILSe ); 3/7 had & lesat a2-foldinciea e if he OD %Lse
(a gage SD 2.46+ 0.74);and 3/7had OD g} e incremefy @ ef han 1.5-fold.

Presence of anti-PDCoV and -PEDV IgG antibodies in pig serum
samples with unknown PDCoV exposure collected during 2014

A i-PDCoV and -PEDV IgG ah ibod, pre alence 1h¢ in355 ey m ample collet ed 4 1ing
2014 a1§ o mmau ed in Table 1. Thif . ,-ong ey m ample (8. 74‘), ere ah i-PDCoV IgG ah i-
bod po'i i hich ele ideh ified in'13/51 (25.5%) faim . Pp i i qu etionthe in

2.0

1.5

OD values
o
1

0.54

0.0

Fig 2. Distribution of serum anti-PDCoV IgG antibodies during an acute outbreak and four weeks
later. An acute outbreak was defined as presence of clinical disease and demonstration of PDCoV RNA in
feces. Data presented as ELISA OD values + SEM. The assay cut-off (OD value of 0.34) is indicated by the
dashed line.

doi:10.1371/journal.pone.0124363.9g002
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Table 1. Detection rate of anti-PDCoV and anti-PEDV IgG antibodies in pig sera samples collected

during 2014.
State Number of positive samples/number samples tested
(Number of positive farms/number of farms tested)
PDCoV PEDV
Colorado 0/5 (0/1) 3/5 (1/1)
lowa 12/145 (7/20) 21/145 (11/20)
lllinois 1/15 (1/3) 4/15 (2/3)
Indiana 3/20 (1/4) 7/20 (2/4)
Kansas 0/5 (1/1) 0/5 (1/1)
Kentucky 0/5 (0/1) 0/5 (0/1)
Michigan 0/5 (0/1) 0/5 (0/1)
Minnesota 0/5 (0/1) 0/5 (0/1)
Missouri 3/20 (1/3) 20/20 (3/3)
Montana 0/5 (0/1) 0/5 (0/1)
North Carolina 0/30 (0/2) 1/30 (1/2)
Nebraska 8/10 (2/2) 710 (2/2)
New Jersey 0/5 (0/1) 0/5 (0/1)
Ohio 0/5 (0/1) 0/5 (0/1)
Oklahoma 0/35 (0/4) 15/35 (2/4)
Pennsylvania 4/20 (1/3) 3/20 (1/3)
South Dakota 0/5 (0/1) 0/5 (0/1)
Wisconsin 0/5 (0/1) 0/5 (0/1)
Total 31/355 (13/51) 81/355 (28/51)

All serum samples were obtained from commercial pig farms in 18 different states across the U.S.A.

doi:10.1371/journal.pone.0124363.t001

indi i al PDCoV fai 1anged fiom 26 0 100%. Ah i-PEDV IgG ah ibod'y;r ere dé ek edin
81/355 (22.81%) ey my ample and in 28/51 (54.9%) of hein & igh ed fain . Cong 11efi de-

€ ¢t ion of ah i-PEDV and af i- PDCoV IgG ah ibodie ocg 11ed in 8/51 faim (15.7%) and 23/
355(6.5%) ey m ample .

Presence of anti-PDCoV IgG antibodies in pig serum and plasma
samples with unknown PDCoV exposure collected prior to 2014

Among he 403 aichi ed ey rrsl ample collet edhf een 2006 and 2013, 44 (10.9%] ey
s ample_ etefq nd obepp‘ii gfor ah i-PDCoV IgG ah ibodie bt he S1 ELISA (Table 2)
The majorf , ofpé) i1 g ample. ere collet ed in 2013 (40/44 90. 9%) Onppfi gfaim , 20
¢ 060% of hg ey iy ample erefq nd obeppfi ¢ Ih eet ingl, , fo, § ample_ ere col-
let ed in 20105 pec1ﬁcalL “hieg ey m ample originh ed on a farm in Illingi and one
s €4 m ampLg a f1ornafa1mm_J‘9 a. The OD qkse orf he ¢ ampgr ere 0.38,0.39,0.42,
and 1.27.1} & 4 helinfi eda a,llablﬁ of 1€ 19 pet i g eaand of§ he1 confiinf ki find-
ing, 52 poicine pooled pla mg ampLe from 2010 ereal d & ed I o Q" of 52 (3 8%)
pooled pla mg amplagr etepp i i ¢for ah i-PDCoV IgG ah ibodie ¢ he OD a} &
0.34and 0.33 herea® he OD o & of negh i g ample 1anged fiom 0.03 00.15
(a e\'1age4r SD, 008+ 0.01).

PLOS ONE | DOI:10.1371/journal.pone.0124363 April 16,2015 6/10
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Table 2. Detection rate of anti-PDCoV IgG antibodies from 2006 to 2014 in the U.S.A.

Year PDCoV positive samples/number of samples tested
(PDCoV positive farms/number of farms tested)

2006 0/19 (0/1)

2007 0/16 (0/1)

2010 4/58 (2/4)

2011 0/9 (0/2)

2012 0/91 (0/9)

2013 40/210 (6/10)

2014 31/355 (13/51)

Total 75/758 (21/78)

All serum samples were obtained from commercial pig farms.

doi:10.1371/journal.pone.0124363.t002

Discussion

PDCoy @ iffi iall, di co gredin U.S. pig in 2014 [4] leading o man, q & iop onba icin-
fet ion d, namig and ime of ifi 1od, & ion of hi emergeh pig i - . The objet i & of ki

“u 4 e1é ode gopg erologicalg af oe g} & ¢ he2014 pre glencethe of PDCoV in U.
S.pig and o dé exmine e igence for PDCoV infet ion in pre i yea -

In ordef oaccompli H Li goal, a1ecombinah PDCoV S1 pol, pep ide-ha ed ELISA @
de glopedand he Sy y b . @ elet eda coh ingah igen. The amino acid ideh § y of he
PDCoV S} 4 b i and he corie ponding PEDV cq h erpal (IA1* 1ain, GenBank aceg ion
n, mber KF468753)51 20.2%, for TGEV (R, 14 g 1ain, GenBank accg ion m mbe; AJ271965)
t1si 20.7% and fo; PRCV (ISU- g 1ain, GenBank accg ion n, mbey DQ811787)4 i 22.1% [5].
Therefore! he PDCoV S} 4 b iy edif hepie eh €y 4;' ay nhke],,t oag -teaf. Gh
PEDV, PRCV 01 TGEV anda eXpet ed, c1q -1eat i e @ nb ob e ed | ¢ heymote, in sil-
ico predit ion of he PDCoV effi opg_ @ peiformed and ey 4 ere compawﬁl SH he
alphacorona ify PEDV, TGEV and PRCV. A eXpet ed! he S1 p1b ein coh ained he majol‘i
of he mapped epfi opg_ 4 hirf he corona iy, pibeip kyo i oelidi b moralie pog e (E,
M, N'and S). In addi ion, a compayi on of he amino acid idefi,, bk eerf he expig ed
PDCoV S1 ah igen fof he de gloped ELISA and he 6 he1 19 PDCo\ eq enge irf he Gen-
Bank indich ed g 1m11a11 highef han 99% fof he S1 pol, pep idg, hlc}g o g ¢ A hi

s egmeh (i cop er edeng gH odé et b moral e pop ¢ diret ed off .
A experimeh all, genelﬁ ed amplse o1 agold* andaid & for PDCoV ah ibod, dé et ion
etend a glable 66 hé imé he*y 4‘_ a conq ted, field ample_ G hkyo n PDCoV ex-
poy teand fiom piey med negh i ¢pig. eref ik ed ogainip igh onha icPDCoY ero-
con g ion. Ah i-PDCoV ah ibodie and erocon ¢ iqp eredtetgd Ghinfay eek of
irfi ial o e1 4 ion of clinical di ea e and d& et ion of PDCoV RNA in feca ampLe IdealL
“ he g -off 3l ¢ hq ldbe deri e,db set ing a panel of ample ob ained from 1efejence ani-
mgir ihkyo nhkit o1, andlnfef: io* by 1elhi & & hedieae[29]. ¢ odiffigje in
cla 1f' ing pig fiom faugi a‘y eneghi e,16 nopie ig; eXpoy 14 oPDCoy. hih ¢ 1d
ha greq ited oob ain feca] ample o gt imefiom an adeq & e n, mber of pig orf he falm,
s ample fionf he® af of percei ed PDCOVq break (PDCoV jeal ime RT-PCRpp'ii ¢
pigyl etecop idered obg eronegh i qfof & de elopmeh p 1po e . Alhg gt hig* 14 eg,
v & 4 flicieh® o confirm d1agn§)51 of ag® einfet iongag erocon ¢ iqp @ deetedin paired
s ample fiom PDCoV @ break ¢ he lack of g econd e1olog1ca1§§ aﬁ and ko nnegh i &

s ample didnb pernfi apregi eset im ion of he diagng® i¢ en i i,y and pecifidi | of he

i & . Selet ing g ingle a1thi 1, ¢" -off af eeh 11el off hehagi of field ample and

w
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& ocih i ioqp 4 h clinical ki og and RT-PCR ey 1 cq ldiey 1 inalg of enif - and/o1
s pecifidi, . To £ § her addig * hi { heg abli hed ¢ -off aheof0.34 a ealh edg ing he

qmlhi gdh aof 573 ample origink ing fiong eronegh i qfa11g1 (cly ifieda neghied e
“ 0ap ence of an, PDCoV ELISA pp'i i ¢pigamong he pig* 5et ed) b, calg 14 ing hea qage
OD (d4 anb _bp n)_'vl', a dé ermined h&*¢ he adop ion of hi mé hod ob ainedlo e gt -
off 3} €(024,0Da e,;age 3 SD;a gage SD009 0.05), and p1o 1dedag1e5. ey en i-

" . Thereforg ampL;‘_ ihanOD o} eb}, een 0.34 and 0. 34 hq ld pethap be cop id-
e1ed inconck i ¢ Thelack of a gold* andaid for PDCoV ah 1b0cl dé et ion £ § her
coh 1ih* ¢ & he problem ing" abli hing an appropiih ed g¢* -off and acq 14 el meay 1¢ he

s en'iif, and pecifi¢i, of he ELISA de eloped herein.

Ra ed on gmlhi e,d‘é a fionf he N4 ional Animal Hedl h Labo1 o1, hL%, o1tk (NAHLN)
lab015 orie® hig gh 17 Sep 2014, 6.6% (382) of 5827 ca ¢ ob ained flom 17 of 31¢ 55@;- ele
polii g for PDCoV RNA [30]. Irf he pie ehg Cl, 8.7% (31/ 355) of hg ey m amp]se col-
let ed fiom 7/18¢ hg_ ereppii qf01 ah i-PDCoV IgG hichi inagieemeff G H he Ani-
mal and B, blic Hedl h Infoymb ion Sg, em (APHIS) 1 gillance dh aand PDCoV RNA
dt et jon b RT-PCR.In cofi 1g" { he pesceh age of PEDV RNA po i i e,csfasr;‘_ a 26.0%
(8386/32211) ob ained fiomd b al of 31/42U.S¢ b ¢ according ¢ hemg" jeceh NAHLN
Wl g 301 Inf § her agleemeﬁ if hig“y d,» 22.8% (81/355) of hg ample ajbi 1ailg -
leE edin 2014 ere polii g for PEDV IgG. ! )

1 ha been d¢ exmined pre ig L* h& co-infet iop of PDCay 4 h b her eh eric iy &
a1e common [9]. If he pie eh in Sef igh ion, 38% of PEDV ELISA pp i i ¢pig_ elegl opg i-

i gfor ah i-PDCoV ah ibodie (dh anb; J;p n). Thi4i in agleemeﬁ‘_ ihpre igg 1epoy
hich fg nd h& 78% of PDCoV RNA po i i g ample_ ere & heyr pp'ii g for PEDV RNA,
baiy gig pARNA1ba iy gigq pBRNA,o11ba iy gigq pCRNAand33% eteco-

mfeEqu, $hPEDVa dé ermined b, RT-PCR [14]. EXpeumeﬁ af 1igl are needed o b¥ e
o ndg® and he compaih i ¢ i lence of PDCoV 0 6 her eh eric ph hogegl

PDCay @ fy* ideh ified in U.S. pig in 2014 [4] and 1€ 10 pet i g o die® aigk ing d ec-
¢ jon of RNA ha gbeen abl& oideh 1f* he iy inlh e2013 [30]. Acgg ¢ oaichi ed ey m
¢ ample canbe linfi ed and 00 e,1c0mé higi y e aichi gd porcine pla mg amplﬁ‘_ eregl o

s edif Rig*y d,. Whilé he PEDV 4 4y @ nb  glidh ed on pla ma, e idence if he i era-
€ 1¢y gaet © A he degiee of ah ibod,’ dt et ionig ey mandpla mai g eh iall, ideh ical
[31-34]. O qallf he ob ained d4 g § gge' ¢ ht PDCoV ha been ciiq 14 ing if he Nof h
Ameyican pig pop, 14 ion priof 02013 ‘i hq® being1ecogni ed. Specificall, , ah ibodie* o
PDCey. ere dt et ed in archi ed ey m and pla mg ample flom 201Q, he1esa ah i-PDCoV
IgG ah ibodig_ ere nb déetedig ey m ample collet ed in 2011 o1 2012. Thi cq 1d be
d ¢ ¢ helinfi ed n, mber of a ajlable 1® 10 pet i ¢ ey ng ample in combink iqg G han
o galllo PDCo\g elopre alence. Alenk i eJ, hepoii § ample collet ed in 2010 cq 1d
befal epoii glo e ¢4 led ong ample pie eh edahighOD g} e Upona gjlabifi | of
anb he; PDCo\ e1olog1caf & i heffy 1€ he erey g", ill need o be confirmed. !
In conck ion,a aliead, indich ed b, PDCoV RT-PCR y 1 gjllance igy 1 § he ob ained
ah i-PDCoV IgG p1e a,lence dhafl her confiim an o galllo pre glence1h e of PDCoV in-
fet ion if he U.S. pig pop, 14 ion.
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