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Spread of EMS/AHPND In East
and SE Asia
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OCCURRENCE OF
EMS/AHPND
IN MEXICO



Spread of “New Disease” in  »
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Juvenile Penaeus vannamei from Vietnam.
Left with EMS; right appears normal.




Juvenile Penaeus vannamei
Left with normal HP; right with EMS/AHPND




Comparison of EMS In Asia vs.
EMS In Mexico

n

EMS/AHPND shrimp from a shrimp
pond near Mazatlan

EMS/AHPND shrimp in Vietnam
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The hepatopancreas Is the target
organ for EMS (= AHPND)

o, S

Normal histology of the
hepatopancreas



HP Is the target organ for EMS

Hepatopancreas
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i Gross Signs of EMS/AHPNS

>

Significant atrophy of the hepatopancreas
(HP).

Often pale, yellowish or white within the

H
B
H

P connective tissue capsule.
ack spots or streaks sometimes visible.

P does not squash easily between thumb

& finger.



Acute Hepatopancreatic Necrosis
‘_L Disease Has Two Distinct Phases:

= An acute phase
= Acute Hepatopancreatic Necrosis Disease or AHPND.

= HP tubule cells (R, B, F & later E-cells) show acute loss
of function.

= Significant acute sloughing of HP tubule
epithelial cells.

= Abundant bacteria in the hepatopancreas at this stage
are not easily demonstrated.

= Terminal phase ends with destruction of the
HP by opportunistic Vibrio spp.
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Histopathology showing acute
i phase HP dysfunction

» Samples from South China
August/September 2010.

» Vietnam July 2011 & 2012 &
December 2011 & 2012.






Case 11-254. P. vannamei. Vietham; HP tubule epithelium sloughing, significant proximal
hemocytic inflammation & some tubules with putative vibriosis; 10x
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Samples from Mexico
i May 2013

» Acute phase samples from
Mexico showing EMS/AHPND.
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Histopathology showing terminal phase
i of HP destruction due to Vibriosis

» Samples from South China
August/September 2010.

» Vietham July 2011 & 2012 &
December 2011 & 2012.
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Case 11-214. P. monodon. Vietnam; Terminal phase of EMS. Most HP tubules are
destroyed. Massive bact
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Samples from Mexico
i May 2013

>

» Chronic phase of EMS/AHPND.
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Proposed Case Definition
i for EMS/ AHPND

» ldiopathic — no specific disease causing agent
(infectious or toxic) was identified until March 2013.

» Pathology:

v" acute progressive degeneration of hepatopancreas (HP)
from medial to distal with dysfunction of all HP cells,
prominent necrosis & sloughing of these tubule epithelial
cells.

v terminal stage shows marked inter- & intra-tubular
hemocytic inflammation & development of massive
secondary bacterial infections that occur in association with
necrotic & sloughed HP tubule cells.



Recent work on the
Agent of AHPND/EMS

. S

> Blochemical characterization.

» Molecular characterization of extra
chromosomal elements of the VP that
causes AHPND/EMS.
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The agent found to induce EMS/AHPND
pathology was identified as a strain of
Vibrio parahaemolyticus.
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Biochemical comparison of SE Asian
& Mexican VP isolates that cause AHPND

APl 20 NE Test Result VP A/3 VP from
SE Asia Mexico

NO3=> NO2 N +
NO2 => N2 - -
Indole + +
Glucose fermentation - (usually +) - (usually +)

Arginine dihydrolase - =
Urease - -
Esculin hydrolysis - -
Gelatin liquefaction + +
B-Galactodiase + +

Assimilation of:
D-glucose, L-arabinose, D-mannose, D-mannitol, + +
N-acetyl-glucosameine, maltose, L-malate

D-gluconate, caprate, citrate, phenyl acetate - -
Oxidase + +



Five Vibrio parahaemolyticus
* isolates from S.E. Asia & Mexico

13-028A/2 NO
13-028A/3 YES
12-297B YES
1335 YES

13-306D/4 YES



Two VP isolates underwent
i metagenomic sequencing

= Sequenced were VP A/2 & VP A/S.
s VP A/2 does not cause AHPND/EMS.
s VP A/3 does cause AHPND/EMS.

= Primers were designed from the metagenomic
seguencing data for the extra-chromosomal
genetic material that was found.

= These primers gave the following results:
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PCR profile of each VP isolate

13-028 A/3 1335 12-297B

123456 123456 123456
Samples:
1. 1 Kb marker
2. Phage (contig 9)
3. Contig 32 13-306 D/4 13-028 A/2
4. Contig 52 ool O 123456
S. Contig 73 INFECTIOUS
6. Contig 89

NON-

INFECTIOUS =—>




i Contigs

» Contigs 52 & 89 are the only
consistent amplicons present
among the three AHPND-
causing isolates.

» A Gene Reach PCR Kit Is being
developed for the VP agent of
AHPND based on Contig 89.



Detection of Geographic Isolates
i Using Contig 89

123456

Samples:

1 kb marker
Vietham
China
Malaysia
Thailand
Mexico

o0k whE




Sensitivity of PCR
‘L Using Contig 89

1 2 3 456 7 89

Samples/Dilution
of VP Culture:

. 1 Kb marker
. A/3 (109
. A/3 (109)
. A/3 (104)
. A/3 (10°°)
. A/3 (109)
. A/3 (107)
. A/3 (109)
. A/3 (109)
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ORF89: Mating pair formation protein (TrbD) ORE2
ORF82: Conjugal transfer protein (TrbH) 1'

| ORF3

‘ ORF6: Chromosome partitioning protein (ParA)
ORF1: Putative re Ilc:atlon protein (Rep)

' / ORF10

|| | & oKET

ORFP1 ORF92 | |

in\(TrbE)

ORF9: Alpha helical coiled protein (Plasmid replication region)

ORF83: Conjugal transfer protein ( _ORFII
ORF&1: Conjugal transfer protein (Trbl) /‘ﬁ ORF12: Recombinase (RecF)
ORFED
ORF79: Type Il & IIl secretion protein }D '( ORF13
- _ORFI4  QRF16: Transposase
ORF78: Metalloprotease (RseP) W oweis -
DRF77: Translation initiation faclor‘ ' ; i DORF1?
ORF76: Type Il secretion protein k@RHS: Tmnsposg_sg ORF19
___ _ORFH—
ORF75: Type |l secretion |:m:maln\v pVPA3_1 =" orr2
| RF23: Insecticidal related gene (PirA)
... - e GR1GR0p = ORF24: Insecticidal related gene (PirB)
ores — ORF72: Type IV pillin [PII_A]_, — ORF25
e o " _ ORF26: Transposase
ORF70: Trypsin family protein _— N
ORF71 o~ / ‘ ~ ORF27
ORF69 OS;IT:T o l‘ i\ N o |
| A, NN e
ORF65: Conjugal transfer protein 7 OSOS S ORFAD-
ORF66 Fol /1 | N N ORF29
;~;'  / ; ORF13™~
ORF64: Conjugal transfer protein ORF61 // DN ORF34 S Sppsy
ORF62 ORES7 ‘ ORE3? :

RF32

. / /
ORF53: Molybdopterin guanine dinucleotide biosynthesis protein B{MobB) %,

ORF55: DNA bindlng. protein IR \ W
/ | |\ ORF44: Antirestriction protein

ORFSE i .
ogsso” /. ORFSS / O ORF50;: Mabilization protein
e ORF34 1 4\ \orra2 \\ N\ ORF36
I} | ORF45\ \ \
ORP4S \ \ ORE39
ORF59 | \ ORF35
\ ORF43 S—
| OFFde ORF40
xi  Transposase Hypothetic protein ORR47 Plasmid structural protein

Virulence associated protein Plasmid mobilization protein l Insecticidal related protein



GC Content (%] Window size: 120

Photorhabdus luminescens-PirA-and
ccession no. DQ459368)

Vibrio parahemolyticus PirA and PirB
In the plasmid pVPA3-1
(Accession no. KM067908)
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Pir (Photorhabdus insect related)
A- and PirB-like genes

Transposase

3462 nt

Transposase

PirAamplicon PirB amplicon
(284-bp) (392-bp)
Plasmid (69.1-kb) G+C%
3.4-kb PirA & B region 37
Remaining plasmid region 45




PCR detection of PirA- and PirB-like genes in
V. parahaemolyticus, the causative agent of AHPND

M 1 2 3 4 5 6 7

Lane Strain AHPND Origin
#
1 13-511A/1 | Positive MX
2 A3 Positive VN
PirB-392-bp 3 13-306D/4 | Positive | MX
4 12-194G Positive VN
- W -
. .- 5 A2 Negative | VN
T 6 13-488L Negative | India
PirA-284-bp (SHPN+)
7 13-431/1 Negative | US-TX
(SHPN+)

PIR B is 52 kd
PIR A'is 14 kd
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Tilapia Could Enhance Water Conditions,
Help Control EMS In Shrimp Ponds

Loc H. Tran, Ph.D.
School of Animal and Comparative

Biomedical Sciences
Department of Soil, Water

and Environmental Sciences
University of Arizona
1401 East University Boulevard
Tucson, Anzona 85721 USA
thuuloc®email.anzona.edu

Kevin M. Fitzsimmons, Ph.D
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University of Anzona

Donald V. Lightner, Ph.D

School of Animal and Comparative
Biomedical Sciences

University of Arizona

Ten days after exposure to pathogenic Fibrio parabasmolyticus, shrimp Al, A2, C2,
B1 and B2 show normal stomachs, hepatopancreases and midguts (arrows from top to

bottom). The remaining shrimp show signs of AHPN infection: empty stomachs, pale AHPN Cha]lenge Sl’lld‘ir

hepatopancreases and empty midguts. A laboratory study was conducted at
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How to Explain
the Effects of Tilapia?

Dense blooms of Chorella spp.
' are typical with tilapia.

TCBS yellow (as opposed to green) colonies
dominate cultures from tilapia tanks.
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