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Fig. S1. Clustal X multiple sequence alignment of complete or near-complete IHHNV/EVE genome sequences deposited in GenBank showing the IHHNV 
ORF1 gene region targeted by the IHHNV-q309 TaqMan real-time PCR test. The amino acid sequence of the NS1 non-structural protein (GenBank 
AY355307) is shown above and PCR primer/probe sequences are shown below the alignment. The 309F PCR primer target site (Tang et al. 2007) is shown for 
comparison. GenBank accession numbers shown to the left and IHHNV lineages/EVE types and country/region and approximate date of identification are 
shown to the right. Only those nucleotides varying from the AY355307 IHHNV strain sequence are shown. 
              K  P  K  E  N  S  A  E  Y  D  Y  L  Q  H  L  V  K  T  K  S  A  R  T  V  Q  E  L  V  N  K  L  D  D  E  E  Y  K  Q 
AY355307     AAACCTAAAGAAAACAGTGCAGAATATGACTACCTCCAACACTTAGTCAAAACCAAATCTGCAAGAACAGTCCAAGAACTTGTCAATAAACTTGACGATGAGGAATACAAACAGCT     Taiwan       2003 
AY102034     ....................................................................................................................     Thailand     2002 
KP742841     ........G...........................................................................................................     China        2014 
KF031144     ....................................................................................................................     Vietnam      2007 
KC513422     .................................................................................................................... II  Vietnam      2011 
JN616415     ....................................................................................................................     Vietnam      2009 
AY362547     .....................................................................................................A...........A..     Thailand     2003 
GQ411199     ....................................................................................................................     India        2007 
KM593909     ...........................................................A...........A.............................A...........A..     Australia    1995 
KM593910     ...........................................................A...........A.............................A...........A..     Australia    1996 
AF218266     ........................................................G..A...........A.............................A.....T.....A..     ?           <2009 
KF214742     ........................................................G..A...........A.............................A.....T.....A..     China        2011 
JN377975     ...................................................T....G..A...........A.............................A.....T.....A..     South Korea  2010 
JX258653     ........................................................G..A...........A.............................A.....T.....A..     China        2009 
KJ830753     ........................................................G..A...........A.............................A.....T.....A..     China       <2014 
KM272862     ........................................................G..A...........A.............................A.....T.....A..     Australia    2008 
KM272863     ...........G............................................G..A...........A.............................A.....T.....A..     Australia    2008 
AY362548     ........................................................G..A...........A.............................A.....T.....A.. III Ecuador     <2003 
AY355308     ........................................................G..A...........A.............................A.....T.....A..     Taiwan       2003 
KJ862253     ........................................................G..A...........A.............................A.....T.....A..     Brazil       2013 
EF633688     ........................................................G..A...........A.............................A.....T.....A..     China        2007 
AF273215     ........................................................G..A...........A.............................A.....T.....A..     Australia    2008 
JX840067     ........................................................G..A...........A.............................A.....T.....A..     Vietnam      2012 
KM272861     ...........................................................A...........A.............................A...........A..     Australia    2008 
KM593908     ........................................................G..A...........A.............................A...........A..     Australia    1991 
AY355306     ........................................................G..A...........A.............................A.....T.....A..     Taiwan       2003 
KM593911     .....................................................................................................A...........A..     Australia    2004 
KM593912     ...........................................................A...........A.............................A...........A..     Australia    2005 
GQ475529     ...........................................................A...........T.............................A...........A.. I   Australia    2009 
KM593913     ...T.C..............T.....C........GAGG...C.C.......GT...G.A...........A........G..T........A........A...........A..     Australia    2012 
EU675312     ...T.C..............T.....C........GAGG...C.C.......GT...G.A...........A........G..T........A........A...........A.. A   Australia    1993 
DQ228358     ...T.C..............T.....C........GAGG...C.G.......GT...G.A...........A........G..T........A........A...........A..     Madagascar  <2002 
AY124937     ...A...............................T.G....C.G...........G..A...........A.............................A...........A.. B   East Africa <2002 
                CCTAAAGAAAACAGTGCAGAATATGAC   CTCCAACACTTAGTCAAA                        CTTGAACAGTTATTTGAACTGCTACT    
                       IHHNV-q309F1 ->            IHHNV-q309Pr1 ->                            <- IHHNV-q309R1 
                                               TCCAACACTTAGTCAAAACCAA 
                                                       309F -> 
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Fig. S2. Clustal X multiple sequence alignment of complete or near-complete IHHNV/EVE genome sequences deposited in GenBank showing the IHHNV 
3’UTR sequence downstream of the ORF3 (capsid protein) gene targeted by the  IHHNV-qEVE real-time PCR test. PCR primer/probe sequences are shown 
below the alignment. GenBank accession numbers shown to the left and country/region and approximate date of strain identification are shown to the right. 
Only those nucleotides varying from the AY355307 IHHNV strain sequence are shown.  
AY355307  TAAACCTATATAATCTATTACTATCTATACCTACCCTCTACACAAACCAGCTACCCAGGCAAGGTGGGACTCCGGCTACCCAGGCATGGTGGGACACTTCTCTACTATTGACGACGT     Taiwan       2003 
AY102034  ............................................T........................................................................     Thailand     2002 
KP742841  ................................................G....................................................................     China        2014 
KF031144  ...................................................................................................T...T...........A.     Vietnam      2007 
KC513422  ...................................................................A................................................. II  Vietnam      2011 
JN616415  .....................................................................................................................     Vietnam      2009 
AY362547  ............................................T...G....................................................................     Thailand     2003 
GQ411199  ....AAA.....TAT..CCGA.GCTG..............T...T..........................................................T.............     India        2007 
KM593909  .....T......GCT......C...............A..T..GT......................................................T...T.............     Australia    1995 
KM593910  .....T......GCT......C...............A..T..GT......................................................TC..T.............     Australia    1996 
AF218266  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     ?           <2009 
KF214742  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     China        2011 
JN377975  .....A.G....GCT.....TC...............A..T...T................C.....................................T...T...........A.     South Korea  2010 
JX258653  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     China        2009 
KJ830753  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     China       <2014 
KM272862  .....T......GCT.....TC...............A..T...T......................................................T...T...........A.     Australia    2008 
KM272863  .....T......GCT.....TC...............A..T...T......................................................T...T...........A. III Australia    2008 
AY362548  .....A.G....GCT.....TC...............A..T...T......................................................T...T...........A.     Ecuador     <2003 
AY355308  .....A......GCT.....TC...............A..T...T.......C..............................................T...T...........A.     Taiwan       2003 
KJ862253  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     Brazil       2013 
EF633688  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     China        2007 
AF273215  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     Australia    2008 
JX840067  .....A......GCT.....TC...............A..T...T......................................................T...T...........A.     Vietnam      2012 
KM272861  .....T......GCT.....TC...............A..T...T......................................................T...T...........A.     Australia    2008 
KM593908  .....T......GCT.....TC...............A..T...T................--------------------------------------------------------     Australia    1991 
AY355306  ---------------------------------------------------------------------------------------------------------------------     Taiwan       2003 
KM593911  .....T......GCT......C...............A..T..GT................--------------------------------------------------------     Australia    2004 
KM593912  .....T......GCT......C...............A..T..GT................--------------------------------------------------------     Australia    2005 
GQ475529  .....--....C.........C................C.T...T............................A........................AT...T.............  I  Australia    2009 
KM593913  ....AACCC.C..AAAGCA.A...A.C.CA...T...T..........G............T.......AA..T............A.........A.AA...CA..A....A.AA.     Australia    2012 
EU675312  ....AACCC.C..AAAGCA.A...A.C.CA...T...T..........G............T.......AA..T............A.........A.AA...CA..A....A.AA.  A  Australia    1993 
DQ228358  ....AACCC.C..AAAGCA.A...A.C.CA...T...T..........G............T.......AA..T............A.........A.AA...CA..A....A.AA.     Madagascar  <2002 
AY124937  ---------------------------------------------------------------------------------------------------------------------  B  East Africa <2002 
                CCCACAAAAAGCAAATATATCTCACTAT                    GGTCCGTACCACCCTTTGGACGAT       TTCCACCCTGTTATTAGAGTATTACTG 
                       IHHNV-qEVEF1 ->                                   <- IHHNV-qEVEPr1                  <- IHHNV-qEVER1                  
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Fig. S3. Clustal X multiple sequence alignment of penaeid shrimp elongation factor 1 (EF1) gene sequences () showing the region targeted by the Shrimp-
EF1qF1/R1 real-time PCR test. Numbering and amino acid coding sequence is shown for Penaeus vannamei EF1 (GU136229) and PCR primer/probe 
sequences are shown below the alignment. Only those nucleotides varying from the GU136229 sequence are shown. 
                            870       880       890       900       910       920       930       940       950       960 
                    ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
                      G  R  V  E  T  G  I  L  K  P  G  M  V  V  N  F  A  P  T  G  P  T  T  E  V  K  S  V  E  M  H  H  E 
GU136229_Pvan_EF1   GGGCCGTGTGGAGACTGGTATCCTGAAGCCAGGTATGGTTGTCAACTTTGCCCCCACTGGCCCCACCACTGAGGTAAAGTCTGTGGAGATGCACCACGAA 
DQ858921_Pvan_EF1   .................................................................................................... 
KM212954_Pmon_EF1α  ...........................................................................C........................ 
DQ021452_Pmon_EF1β  ...........................................................................C........................ 
AB458256_Pjap_EF1   ...............................................................T...........G........................ 
                     GGCCGTGTGGAGACTGGTAT CTGAAGCCAGGTATGGTTGTCAACTTTGCC                           AGACACCTCTACGTGGTGC 
                       Shrimp-EF1qF1 ->         Shrimp-EF1qPr1 ->                                    <- Shrimp-EF1qR1 
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Fig. S4. Clustal X alignment of Region 1 IHHNV and IHHNV-EVE sequences amplified from Penaeus monodon from Malaysia (MALAY) using the PCR primer pair 
F1451:RP3b and cloned into pGEM-T vector as controls for the IHHNV-q309 real-time PCR test and IHHNV309F/R 1-step conventional PCR test. Included in the alignment 
is a F1451:RP3b PCR product sequence amplified from P. monodon for Australia (AUS) trimmed of illegible sequence. BLAST analyses of GenBank sequences showed the 
IHHNV sequences from Australia and Malaysia and to be most closely related to viruses classified in IHHNV lineages II and III, respectively, and the IHHNV-EVE sequence 
from Malaysia to cluster with IHHNV-EVE Type A sequences. PCR primer and probe sequences are shaded. 
                          10        20        30        40        50        60        70        80        90       100 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  GTTACCTTTGCTGCCAGAGCCGAAGCTGAAGCGACTACGGTACTTGTTAGAGATATCAAGAGATGGATACTCTATCTTATCAGATACGGTATTGAACGGC  
IHHNV_AUS_2016    -----------------------------------------------------------.........................................  
EVE_MALAY_2015    .............................................A...A..................................................  
                  GTTACCTTTGCTGCCAGAGC  F1451-> 
                          110       120       130       140       150       160       170       180       190       200 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  TTTCGTATTTTGGTCTTGGCCACGCCATTTTTAAACGAATCATCAAATACTTCCAACGATACAAAAGAGACGAAGACGCAGTAGACGGACCATGTCCATA  
IHHNV_AUS_2016    .........................................................A.....G....................................  
EVE_MALAY_2015    .......................A.........G.A..........G..........A....CG......A..G...A.CA...................  
 
                          210       220       230       240       250       260       270       280       290       300 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  TATGACTACTACAAGAGAAGACAGAGCTGAAGAAAAACCTAAAGAAAACAGTGCAGAATATGACTACCTCCAACACTTAGTCAAAACCAAATCTGCAAGA  
IHHNV_AUS_2016    ......................C.C.................................................................G..A......  
EVE_MALAY_2015    C...T.C.GC........T..A....GA.........T.C..............T.....C........GAGG...C.C.......GT...G.A......  
                                       IHHNV-q309F1->  CCTAAAGAAAACAGTGCAGAATATGAC   CTCCAACACTTAGTCAAA IHHNV-q309Pr1-> 
                          310       320       330       340       350       360       370       380       390       400 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  ACAGTCCAAGAACTTGTCAATAAACTTGACGATGAGGAATACAAACAGCTATGGACCCGCACCAGAGGACAATATAAAGACAAACTCAGGGGAATACTAA  
IHHNV_AUS_2016    .....A.............................A.....T.....A...........T.............................A......T...  
EVE_MALAY_2015    .T...A........G..T........A........A...........A..C.....A..T..A..G..................T.A..A.....C..C.  
                           CTTGAACAGTTATTTGAACTGCTACT  <-IHHNV-q309R1 
                          410       420       430       440       450       460       470       480       490       500 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  CTTACTACAACAACAAGAAAAAGTCGAACCAAAGCCAACTGTCACTCATTACAAACCTGCAAAATATATCAAAAAGGAAACCAGACTACGACAACATGCA  
IHHNV_AUS_2016    .A.......................A....................A..............G..............A.................T.....  
EVE_MALAY_2015    ...................G..A..C.GT.....T.....A.............-T..A............................T...A........  
 
                          510       520       530       540       550       560       570       580       590       600 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
IHHNV_MALAY_2015  GTGGATAAAGTACATGTTAGCCAACAACGACATCCGTGTACCAGAAATCTTAGCTTGGATAATCATCGTAGCAGACAAAAAACTGGACAAAATCAACACT  
IHHNV_AUS_2016    .........A...................................................................................A.-----  
EVE_MALAY_2015    A...C.C...........C........T..........................A........T..A..T..T.....G.....T..T.....T......  
 
                          610       620       630         
                  ....|....|....|....|....|....|....|... 
IHHNV_MALAY_2015  CTTGTACTCCAAGGACCAACAGGAACAGGAAAATCTCT 
IHHNV_AUS_2016    -------------------------------------- 
EVE_MALAY_2015    ..A..T..A............................. 
                        <-RP3b   GGTTGTCCTTGTCCTTTTAGAGA 
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Fig. S5. Clustal X alignment of Region 2 IHHNV-qEVE and IHHNV sequences amplified from Penaeus monodon from Malaysia (MALAY) using the PCR 
primer pair F3031:R3782 and cloned into pGEM-T vector as controls for the IHHNV-qEVE real-time PCR test. BLAST analyses of GenBank sequences 
showed the IHHNV-EVE and IHHNV sequences from Malaysia to be most closely related to Type A EVEs and viruses classified in IHHNV Lineage III, 
respectively. PCR primer and probe sequences are shaded. 
                           10        20        30        40        50        60        70        80        90       100    
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    CTAAGGAAACCGACGTAACATTGGCTAAATGGATTCAAAATCCCCAACTTGTAACGGTACAATCCACAGCTGCAAATTATGAAGACCCTCTCCAACAATT  
IHHNV_MALAY_2015  ......................A..A........A........G........G..A........A.....A.................AA..........  
                  CTAAGGAAACCGACGTAACA  F3031->   
                          110       120       130       140       150       160       170       180       190       200 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    TGGCTTCATGGAACAAATGCGAACAGGAGATAGAAAGGCTTATACAATCCATGGTGATACAAGAAACTGGTATGGAGGAGAAATAGCTACAACTGGACCG  
IHHNV_MALAY_2015  ...A..T.................T.....CC....A..C.................C..T..............C.........C.A.....C.....C  
 
                          210       220       230       240       250       260       270       280       290       300 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    ATCTTTATTCCAAAGTGGGGAGGCCAAATCAAATGGGACAAACCATCCCTTGGAAACCTTGTCTACCCAGCGGAACATCATACCAACGATTGGCAACAAA  
IHHNV_MALAY_2015  .CG..C..C.....A.....T........G..G............AG.A..........A..............T..C.....A.....C..........  
 
                          310       320       330       340       350       360       370       380       390       400 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    TCTTCATGAGAATGTCACCAATCAAAGGACCATCCGGAGAAGAACTAAAGCTAGGCTGCAGAGTACAAGCAGACTTCTTCCTACACCTAGAAGTTCGACT  
IHHNV_MALAY_2015  ................................AAT.....C.....T..A..T.................C...........CA..........A.....  
 
                          410       420       430       440       450       460       470       480       490       500 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    CCCACCGCAAGGATGTGTAGCAAGTCTGGGGATGCAGCAATATCTCCATAAACCATGTTCAGGACAACTTAACAAATGTTATGTTATGCATACTAACTAA  
IHHNV_MALAY_2015  ......A...........CT.....T....A...TTA........T..CGT.......A.T.............G.......A.................  
 
                          510       520       530       540       550       560       570       580       590       600 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    TATACTTAATCTGTGCAATATGTAACCAACTATAACCTGCTTTATACCAATAAAAACCCACAAAAAGCAAATATATCTCACTATCCTTTACACAAACCGG  
IHHNV_MALAY_2015  .-..TA.TC.A........G.A..C...CT....TT.A....-.AG........CCTAT.T..TCTATT.C...C.A.AC...C...C......T...A.  
                                                          IHHNV-qEVEF1->  CCCACAAAAAGCAAATATATCTCACTAT                   
                          610       620       630       640       650       660       670       680       690       700 
                  ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
EVE_MALAY_2015    CTACCCAGGCATGGTGGGAAACCTGCTACCCAGGCAAGGTGGGACAATAATCTCATAATGACAAAATAAATCAGTCATATAAGTCATTCACAAAAGACTC  
IHHNV_MALAY_2015  ...........A.......CT..G............T.........C.TC...AC..T....G.CG..CT..-....C...C....C.T..........A  
     <- IHHNV-qEVEPr1 GGTCCGTACCACCCTTTGGACGAT       TTCCACCCTGTTATTAGAGTATTACTG  <-IHHNV-qEVER1 
                          710       720       730       740       750  
                  ....|....|....|....|....|....|....|....|....|....|....|  
EVE_MALAY_2015    GTAACTCCACCGTCAGTCAGTCACTTAAACTCAGGGATATTGTCCGCCGTCACTT  
IHHNV_MALAY_2015  AA.T.C.T.T.............T...G.G.........................  
                                           <- R3782  CTATAACAGGCGGCAGTGAA 
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Fig. S6. Agarose gel electrophoresis of the ~0.3 kb DNA amplified using the IHHNV309F/R 1-step PCR and samples of P. monodon from Vietnam and 
Malaysia as described in Table 4. An 8 µL aliquot of each 25 µL reaction was analysed. NTC = no template control reaction, M = 1 kb PLUS DNA ladder (Life 
Technologies).	
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