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Recombination between Vaccine and Field
Strains of Porcine Reproductive and
Respiratory Syndrome Virus

Appendix

Methods

NGS

To further characterize the PRRSV detected by the ORF5 sequencing and Fostera
specific PCR, lung samples were subjected to next-generation sequencing (1). Specifically, DNA
in the extracted DNA/RNA from these samples was removed with RNase-Free DNase Set
(Qiagen, Valencia, CA, USA), and reagent residual was then removed from the remaining RNA
with Agencourt® RNACIean® XP (Beckman Coulter, Indianapolis, IN, USA) kit according to the
kit manual. The library was prepared with NEXTflex Rapid RNA-Seq Kit (Bioo Scientific,
Austin, TX, USA) until “step D” according to kit manual with minor modification, and followed
with Nextera XT DNA library preparation kit (Illumina, San Diego, CA, USA). Normalized
library was sequenced on MiSeq platform (Illumina) with 300-cycle MiSeq Reagent Micro Kit
V2 (Illumina).

Bioinformatics Analysis

Raw sequencing data were subjected to data cleaning by removing adapters, trimming
low-quality ends, depleting sequences with length <36 nt, and sequencing quality analysis with
FastQC (2). Taxonomy of cleaned reads was classified using Kraken v0.10.5-8 (3). Reads of
particular/interested viruses were extracted from the kraken classification results as candidate
reads of that taxon. Particularly, PRRSV reads were extracted and were de novo assembled with
SPAdes (v 3.5.0) as described previously (4).
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Appendix Table. Nucleotide identity of IA70388-R compared with IA76950-WT and other representative PRRSV strains.

NVSL
Genomic 1A76950- VR- MN MN  CH- 97—  21599- 1692- VR Ingelvac Ingelvac Prime
region WT 2332 NADC30 9B SDSU73 184C 1a 7895 00 98 MN30100 2385 SP Fostera MLV ATP Pac  Prevacent
Complete 93.0 86.0 86.6 90.6 86.1 875 86.2 86.2 85.6 86.2 84.9 835 850 884 85.9 85.7 85.7 855
genome
ORFla 96.8 7.7 84.5 92.5 7.7 878 772 774 77.4 77.3 77.0 744 772 78.0 78.4 77.3 77.2 84.9
Nspla 99.3 89.1 90.4 95.6 88.0 909 876 885 88.0 88.5 87.8 89.6 885 885 89.1 87.8 88.5 88.0
Nsp1p 99.0 79.5 81.0 92.0 76.6 856 772 770 76.1 77.2 74.8 80.7 809 76.2 80.1 76.7 80.9 80.2
Nsp2 99.1 68.7 84.9 94.4 69.0 878 689 684 68.7 68.6 68.3 616 679 681 70.2 68.4 67.9 84.2
Nsp3 99.3 83.9 80.9 94.6 82.8 90.6 829 822 82.3 82.1 82.6 835 852 823 83.8 82.3 85.2 87.1
Nsp4 99.8 83.0 83.2 92.6 83.8 89.2 833 838 83.5 83.7 83.5 842 817 825 83.0 84.0 81.7 87.1
Nsp5 96.1 83.5 83.7 91.8 84.7 884 831 853 84.1 83.3 84.3 83.3 845 86.3 83.5 85.3 84.5 87.8
Nsp6 87.5 100. 93.8 91.7 93.8 93.8 93.8 938 93.8 91.7 89.6 100.0 95.8 100.0 100.0 93.8 95.8 93.8
Nsp7a 84.3 94.2 86.8 83.7 93.6 84.0 936 944 93.5 94.2 94.2 93.7 924 998 94.2 94.5 92.5 834
Nsp7b 74.8 89.1 82.4 77.9 93.7 825 89.3 909 93.0 92.1 91.5 89.7 882 99.7 90.1 91.2 89.3 81.6
Nsp8 89.6 94.8 88.1 89.6 95.6 89.6 926 96.3 95.6 93.3 94.1 95.6 92.6 100.0 94.8 96.3 92.6 88.9
ORF1b 86.7 92.8 88.9 87.6 94.9 88.6 950 954 94.2 94.9 94.4 92.8 928 99.6 92.9 95.3 92.8 88.9
Nsp9 86.7 93.0 87.8 87.9 95.3 886 953 95.6 94.7 94.9 94.5 93.4 931 99.7 93.0 95.4 93.1 87.7
Nsp10 86.7 82.6 87.8 87.7 94.4 89.1 953 96.4 93.6 96.0 95.0 91.7 926 993 92.5 96.2 92.6 89.0
Nspll 87.5 92.4 92.9 87.9 94.8 88.6 948 938 94.3 93.8 94.2 939 923 99.7 92.6 93.6 92.3 91.3
Nsp12 85.3 93.3 90.7 85.9 94.3 87.7 934 942 93.7 93.9 92.2 929 929 998 93.6 94.3 93.0 90.0
ORF2a 86.6 95.2 87.7 88.6 94.2 88.7 96.1 93.9 93.1 94.9 94.0 949 931 999 94.9 93.9 93.1 89.6
ORF2b 86.5 93.7 89.2 90.1 94.6 90.5 96.4 94.6 91.9 95.5 94.1 941 932 995 93.2 94.1 93.2 914
ORF3 85.1 91.8 84.8 86.4 94.6 88.2 959 949 94.1 95.0 95.0 92.7 91.0 99.7 91.8 94.6 91.0 90.1
ORF4 87.9 92.4 88.5 88.5 97.3 88.8 96.7 95.8 94.9 97.1 96.4 915 940 9938 92.6 95.5 94.0 91.1
ORF5 84.8 91.6 86.8 85.6 94.2 86.9 965 94.2 924 94.0 94.4 904 925 99.7 91.2 934 92.5 86.4
ORF6 89.5 95.4 89.3 91.4 98.0 92.2 98.1 97.0 95.0 96.4 96.6 95.4 943 989 95.6 96.6 94.3 92.8

Page 30f 4



W MK796165-1A70388-R
W AF494042-Fostera
AY032626-CH-1a

AY545985-NVSL 97-7895 — L8
£ DQIBB0S0-Ingelvac ATP
AY424271-JA-142
JIN654458.SDSUT3

JNB54458-SDSU73 200-54471A
AY545985-NVSL 97-7895 7# iamonel s
~ EF536000-MN30100

ORF5 5

1—“? DQ988080-Ingelvac ATP NSP2 10p- KY348850-21599-00 P

Complete genome g3  AY545985-NVSL 97-7895

- JN654458-SDSU73

7
KY348847-1692-98 97 KY348847-1692-98

99/ PRRSV16
DQ779791-Prime Pac
AF184212-SP } L7
EU755263-Neb-1
AF121131-M0001 L3

AE175720-EDRD—B} L4
AB175721-Gu922M

KY348850-21599-00

KY348847-1692-98
EF536000-MN30100

— AY032626-CH-1a

W AF494042-Fostera

W AF494042-Fostera

AY032626-CH-1a

JX044140-VR2385

10pAY150564-VR-2332
109 PQ779791-Prime Pac AT

AF066183-MLV
AF184212-SP AL sorseue) } 6
DQ779791-Prime Pac 6 EU758777
JX044140-VR2385 ﬁ: DQ475573-PRRSV0001028 Q} L2
AF066183-MLV 1®PAF184212-5P EU757121-PRRSV00000064
100 Av150564-VR-2332 MHS500776-NADC30 L3 96-3208
5 KP283400-MN9B
¥ MK796165-1A70388-R KU131568-Prevacent 20021347
MH500776-NADC30 — EF488739-MN184C 4188 W MK796164-ATEIS0-WT — L1
| MH500776-NADC30
& KU131568-Prevacent KP283400-MN9B 37 EF488730-MN184C
EF488739-MN184C BMK796165-1A70388-R KU131568-Prevacent
9gr AF066183-Ingelvac MLV
Jt E'MK795164-'A7695°'WT 100 M MK796164-IA76950-WT AY150564-VR-2332 s
1 .
KP283400-MN9B JX044140-VR2385
L M96262-Lelystad Gég i ADes
M96262-Lelystad e 2
—
01
005 005

Appendix Figure 1. Phylogenetic analysis of the full-length nucleotide sequence (A), Nsp2 aa sequence
(B), and ORF5 nt sequence (C) of PRRSYV strains. The phylogenetic trees were constructed by the
neighbor-joining method in MEGA 7.0. Bootstrap values from 1,000 replicates are indicated for each
node. Each isolate is presented by the GenBank accession number and the isolate name. The strains
isolated in the present study, IA76950-WT and 1A70388-R, and Fostera vaccine strain are indicated with

blue, red, and green square symbols, respectively.

— |A76950-WT

Fostera

1 - O S S N s T S e B N N N o SY SRy S

0.9 4
0.8 -
0.7 A
0.6 4

0.5 4

Similarity

0.3 4

0.2 4

0.1 4

o
'S
1

L

.
IR
S &S §S

© I . . OO
NN NN NN
? T EN LS ESTE D

1 Position

Appendix Figure 2. Similarity plot analysis using the 1A70388-R strain of PRRSV as the query sequence
against the IA76950-WT strain and the Fostera vaccine strain. A recombination breakpoint is shown with

a purple dotted line and the location is underscored at the nucleotide site.
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