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Searching for virus-universal 
primers



Available CP nt sequences

Czech other
European

American other

ApMV 4 1 2 17

PDV 11 2 1 1

PNRSV 19 24 36 1



Sources of the Czech isolates
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Distribution of mutation on the CP 
gene
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Phylogenetic relationship of ilarviruses
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↓
Majority GTGACTGTGTCACGA-GCGAGCGCCTTTGCGCGAGCGTT--TTT------CTTT----CTTTCTT----C-CGAAT--TT-CTTTTC-ACTC------AACA
AF87 ...............-.......................--...------....----.......----.-.AT..AT..CT.....-....------....
AJ09 ------------------------------------...--...------....---T.......----.-.....--.C-T.....-..C.------....
AF94 .C...AT....G...-........A..............--...------....CT-T..C..CCTC-T.TTTG.------T..C..G.T.ACGTACCG.A.
AF95 .C...AT....G...-........G..............AT...------....CT-T..C..CCTC-T.TTTG.------T..C..G.T.ACG-ACCG.A.
AJ07, AJ10 ------------------------------------...--...------G.A.TT-T..C...CT--T.-.T...----CT..C.A-.TC-----------
L23 .C....T....G...T...T....A...---........--...------G.A.TT-T..C...CTC-T.A.T..G----CT..C..-.T.-----------
Y68 ......A........-...T-...-..............--...------....T---.......----.-.....A--CCTC....-.T.T------G.T.
U57 -----------------------------------....--...------....T---.......----.-.....A--CCTC....-.T.T------G.T.
AF58, AF59, AF57 ......A........-...T....-..............--...------....T---.......----.-.....A--CCTC....-.T.T------G.T.
AF56 ......A........-...T....-..............--...------....T---.......----.-.....A--CCTC....-.T.T------G...
AJ01, AJ11 ------------------------------------...--...------....T---.......----.-....CA--.CTC....-.T.T------G.T.
AJ13 ------------------------------------...--...------....T---.......----.-....CA--.CTC....-.TCT------G.T.
AJ06 ------------------------------------...--...------....T---.......----.-.....A--.CTC....-.T.T------G.T.
U46 ......A........-...T....-..............--...------....C---.......----.-....CA--.CTC....-.T.T------G.T.
AF91 .....C.........-...T....-..............--...------....T---.......----.-.....A--.CTC....-.T.-------G.T.
AF92 ...............-...T....-..............--.C-------....C---.......----.-.....A--.CTC....-.T.T------G.T.
AF93 ...............-...T....-..............--...CTTTT-....T---.......----.-.....A--.CTC....-.T.T------G.T.
AF89 ...............-........A..............--...------....----.....C.----.-.....--..-......-..CG------....
AF90 ...............-........T..............--...------....----.......----.-.....--.--......-..CG------....
AJ05 ------------------------------------...--...------....T---.......----.-.....--..-......-...T------....
AJ08 ------------------------------------...--...------....T---.......----.-.....--..-......-....------....
AF65, AF64 ...............-.......................--...------....----...C...----.-.....--..-......-....------....
AF61, AF62 ...............-.......................--...------....----.......----.-.....--..-......-....------....
AF66 ...............-.......................--...------....----.......TCTT.-.....--..-TC....-..C.------....
AF60 ...............-.......................--...ATTTTT....----.......----.-.....--..-......-..C.------....
AF63 ...............-.......................--..-------....----.......----.-.....--..-......-....------....
S12 ...............-.......................--...------....----.......----.-.....--..-......-..C.------....
AF86 ...............-........A..............--...------....----.......----.-.....--..-......-..C.------....
AJ12 ------------------------------------...--...------....T---.......----.-.....--..-......-..C.------....
AF85 ...............-...T...................--...------....----.......----.-.....--..-......-..C.------....
AJ04, AJ99 ------------------------------------...--...------....T---.......----.-.....--..-......-..C.------....
AJ02 ------------------------------------...--...------....T---.......----.-.....--..-......-....------....
AJ00 ------------------------------------...--...------....T---.......----.-.....--.--......-..C.------....
AJ03 ------------------------------------...--...------....T---.......----.-.....--C.-....A.-..C.------....
AF68 ......T........-.......................--...------....CTTT.......----.-.....--.C-----..-..C.------....
AF70 ......A........-.......................--...------....CTTT.......----.-...------------------------....
AF67, AF69, AF71 ......T........-.......................--...------....CTTT.......----.-.....--.CCT.....-..C.------....

III.

II.

I.

Intergenic region of PNRSV



Phylogeny of PNRSV
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Phylogeny of PNRSV



L45 AAGCTTTTGG TGTAACGATT GGTTAACTCA CTTTGTGAGT TAATAGCTCG TTTTGTTTAC CAA-TTTACT TCCAACTTTC GACTGTTTGT
U10 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
AF737 .......... ...G...... .......... .......... .......... .......C.. ...-...... .......... ..........
AF740 .......... ...G...... .......... .......... .......... .......... ...-...... .......... ........A.
AF739 .......... ...G...... .......... .......... .......... .......... ...-...... .......... ........A.
AF738 .......... .......... .......... .......... .......... .......... ...-...... .......... ..........
AF741 .......... ...G...... .......... .......... .......... .......... ...-A..... .......... ........A.
AF746 .......... ...G...... .......... .......... .......... .......... ...T...... ......C... ........A.
AF747 .......... ...G...... .......... .......... .......... .......... ...T...... ...G..C... ........A.
AF744 .......... .......... .......... .......... .......... .......... ...-...... .......... ........A.
AF745 .......... .......... .......... .......... .......... .......... ...-...... ......C... ......A.A.
AF743 .......... ...G...... .......... .......... ......T... .......... ...-...... .......... ..........
AF742 .......... ...G...... .......... .......... .......... .......... ...-...... .......... ...C....A.

MP                intergenic region of PDV         



Distribution of mutation on the CP 
gene of PPV

616-695

5´                                                              3´ 

894-992
± conservative regions: 



616 695
AF172346 (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF172347 (559) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF172348 (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF172349 (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF172350 (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF332871 (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

AF440741CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF440742CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF440743CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCTGTAA
AF440744CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF440745CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AF440746CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
AY028309CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
NC_001445CP (559) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPALCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPCGCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPCOAPROACP (554) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPCOAPROBCP (605) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPDOH1CPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTATTGGATCATGCGAAACCCACTTTTAGACAAATCATGGCACATTTCAGTAA
PPGSPCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPHBCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPLIHCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPNEBCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGTGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPNLCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPO243957CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPO306420CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPOB1CPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPPCPGENECP (610) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPPNIBCP (610) ACACAAGTGGAATATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPPVCGCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPPVCOAT (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPSHCPCP (562) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGTGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPSLCPCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPVCGCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPVCP (559) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPVCPCP (559) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

PPVPGPCP (610) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
PPVPOLPROCP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA

S57404CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
S57405CP (604) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCACGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA
Consensus (616) ACACAAGTGGAGTATCCAATAAAGCCATTGTTGGATCATGCGAAACCCACTTTTAGACAAATTATGGCACATTTCAGTAA



894 992
AF172346 (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF172347 (837) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF172348 (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF172349 (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF172350 (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF332871 (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGACGTTAATCGCAACATGCACAACCTCCTCGGTGT

AF440741CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF440742CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTAT
AF440743CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF440744CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AF440745CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTAT
AF440746CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
AY028309CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
NC_001445CP (837) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTAT

PPALCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPCGCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT

PPCOAPROACP (832) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPCOAPROBCP (883) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
PPDOH1CPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGAGA
PPGSPCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPHBCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPLIHCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPNEBCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPNLCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT

PPO243957CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
PPO306420CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGACGTAAATCGCAACATGCACAACCTCCTCGGTGT
PPOB1CPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT

PPPCPGENECP (888) TTTATTTGGCTTGGATGGAAACGTCGAAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPPNIBCP (888) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPPVCGCP (882) TTTATTTGGCTTGGATGGAAACTTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPPVCOAT (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPSHCPCP (840) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGTTGTTAATCGCAACATGCACAACCTCCTGGCTGT
PPSLCPCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPVCGCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
PPVCP (837) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTAT

PPVCPCP (837) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTAT
PPVPGPCP (888) TTTATTTGGCTTGGATGGAAATGTTGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGATGTTAATCGCAACATGCATAACCTCCTCGGTAT

PPVPOLPROCP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
S57404CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
S57405CP (882) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGGCACACCGCTGGTGACGTGAATCGCAACATGCACAACCTCCTCGGTGT
Consensus (894) TTTATTTGGCTTGGATGGAAACGTCGGAACACAAGAAGAGGACACAGAGAGACACACCGCTGGTGATGTTAATCGCAACATGCACAACCTCCTCGGTGT
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