Detection of Bartonella vinsonii, Anaplasma platys and Bartonella sp. in Didelphis marsupialis, Pecari tajacu and Chelonoidis denticulate: Peru
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Abstract
Introduction: Infectious diseases related to wildlife are of utmost importance especially because of the agents' capacity to spill over into humans from the wild reservoir. Among them, the bacteria Bartonella spp. and Anaplasma spp. are related to this zoonotic dynamic. 

Objective: To determine the presence of pathogenic bacteria in kidney and liver tissues of Didelphis marsupialis; spleen, liver, and skin of Pecari tajacu; spleen, liver, and skin of Chelonoidis denticulata.
Methodology: A PCR using universal primers for 16S rRNA, and a PCR using specific primers for 16S rRNA of Bartonella spp. with subsequent genetic sequencing were used.

Results: Its presence was detected in the liver tissue of Didelphis marsupialis using both universal primers and those specific for Bartonella vinsonni.  Anaplasma platys was detected at the liver and spleen level using the universal primers, and Bartonella spp. was detected at the liver, spleen, and skin level in Pecari tajacu using the specific primers. And, at the skin level, using the universal and specific primers, Bartonella spp. was detected in Chelonoidis denticulata.

Conclusions: Bartonella vinsonii was detected at the liver tissue level in Didelphis marsupialis.   Anaplasma platys and Bartonella spp. were identified at the spleen and liver level, and only Bartonella spp. at the skin level in Pecari tajacu. In Chelonoidis denticulata, Bartonella spp. was detected at the skin level.
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Codigo de tubo: 20 - ZARIGUEYA-BAZO
>190902-003_G22_20_B.ab1 841
TGGGGGGAGGAAGGTAACAATTCCATGGTGTTGACGGGCGGTGTGTACAA
GGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGAT
TCCAACTTCATGCCCTCGAGTTGCAGAGTGCAATCCGAACTGAGATGGCT
TTTGGAGATTAGCTCGACCTCGCGGGCTCGCTGCCCACTGTCACCACCAT
TGTAGCACGTGTGTAGCCCAGCCCGTAAGGGCCATGAGGACTTGACGTCA
TCCCCACCTTCCTCTCGGCTTATCACCGGCAGTCCCCTTAAATTGCCCAA
CTGAAGGCTGGCACCTATGGGCCAGGGTTGCGCTCGTTGCGGGACTTAAC
CCAACATCTCACGACACGAGCTGACGACAGCCATGCACCACCTGTCTCCA
ATCCATCCTAACTGAAGGAACGACCCAACTTGACGACGACCTTGAACCCC
TTGAGGCCTCTGTCCCTCGAAGGGGAAGGACCCATCTAAAAGAGGGTTTG
ATGGTGTTTTGAAGTTGTAAAGGTACTCTGACTTCCATCAATTAAATCAA
TTGTTCCATCCGAGGTGTGGGTCCCGTCGGACTATTTGAATTTCATACTT
GTGCTCCTGCACTCCCCGGGGAGTGTCTCTTGTGTCAACTCTGCCGCTAA
CAGGATAGATGTCCCCCTTACTCTCATCCGGACTCGTTTACGGCGTGGAC
AAACCAGGTATTTAATCCTGGTTGATCTCCCCCGCTTTTCTCACGCCAGA
GCCAGTTAGATATCCCAAGAGGCCCTTCTTCCACTGCTGTTCTTCCCTAT
CTTCTGCGCATTTTTCGCTGCTCATGGAGGACTTCTTTCCT
Codigo de tubo: 21 SAJINO-BAZO
>190902-003_I22_21_B.ab1 2096
GGGGGGGAAAGCAACTTATACCATTCCATGGCGTGACGGGCAGCTGTGTA
CAAGACCCGAGAACGTATTCACCGTGGCATGCTGATCCACGATTACTAGC
GATTCCGACTTCATGCCCTCGAGTTGCAGAGGACAATCCGAACTGAGATG
ACTTTTATGGATTAGCTCAGCCTTGCGACATTGCAACCTATTGTAGTCAC
CATTGTAGCACGTGTGTAGCCCACCCCATAAGGGCCGTGCTGACTTGACA
TCATCCCCACCTTCCTCCAGTTTACCACTGGCAGTCTCCTTAAAGTGCCC
GGCTTAACCCGCTGGCAACTAAGGATGAGGGTTACGCTCGTTGCGGGACT
TAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTG
CGAGATCCAGCCTAACTGAAGGATATGCCTGCTTCATGACGACACACATT
TCTATTAGGCTGTCGAGTCTGCGTGTGCGGGTCTCCCCCAAGATATGAAT
TACTTGCCCTCTGGAATTGAGCATGAATGCCTATTTCCTTGCTAAAAATC
TAGTGTTTTCTTCCGAGGTATACGAGGCCCCCCACGACTATTTTGATTTT
CAGCCTTTCCCCCTGGACGCTCCCGGCGAGCGCACTCCTGGCGCTACGCT
GCCGCTCACCCGACACCAGTCGCCCTATCTCCCAACTCGAACGTCCTTTT
ACAGGCGTGTAACTACCCAGGGGTTATCTAAATCCCGGTTTGGCTCCCCC
ACGACTTTTCCCCAATCTAGGAGCCAGTCGAGTACTTTTAGGTCCCGAAG
GGGGGCCCTGCTCTCTACCACCAACTCGATTTTATTTCCCTATCTAAAAA
TTCTTCTGACCACCTATTTTTTACCCCGTCGTAACAACTCATGGGAGATT
TTCCAAATCCCCCACCTATTTAGGAAGAATCTCTTAAACCTTGGCACGCT
TTTTCCAAAATTGTCAATTTTCCCCCATTGTTTTGGAGTCCCCCGGGAGG
AATATTTCATCAATCCCCGAATTTTTGAAACAAAACCCGTCTCTTGGCCG
GTGGACTCCTTTTTTACCTCCCCTCCAATTTAAATTTTGGACAAAAGTTA
AAAATAGACGCTGTGGCACCACCCACCCTTCCCTAAATTAAATTTAAACC
CGAGACCGGGGCTTTTGTCTTAAGGGTCTATGACAGTAAAAGGGTTCTTA
ACACCAGACGTGGGTACTTTTTCATGTTTTAATGAGCGCCGAGGGGCCAA
AAAATACAATGCCCACACAAATTCACGACACTTGAAAGAAAGGGTGTTAT
TTTAATATTTTATATAGAACCCTCTTTTATTAATGGTTCAGATCCCACTT
ATCCCCACCCTTTTACCTTCCCCCTATGCTCTCTGTGAGGAAAAAAATTG
TGATTATACGTTATTATATATACTTAAAGATCGCCGCCGCAAGATAGAAG
GAGGCCTCTATTGTTGTCTTCTTTTTAATCTAAAACAACCTCCGTTGCGC
GACGTTCATATAACGGTGGAATGTTGTGAAGAATATTTAAAAGAGGGATT
Codigo de tubo: 22 SAJINO-HIGADO
>190902-003_K22_22_B.ab1 1774
TGGGGGAAAGGAATTAATTCCAAATCCATGGCGTGACGGGCAGTGTGTAC
AAGACCCGAGAACGTATTCACCGTGGCATGCTGATCCACGATTACTAGCG
ATTCCGACTTCATGCCCTCGAGTTGCAGAGGACAATCCGAACTGAGATGA
CTTTTATGGATTAGCTCAGCCTTGCGACATTGCAACCTATTGTAGTCACC
ATTGTAGCACGTGTGTAGCCCACCCCATAAGGGCCGTGCTGACTTGACAT
CATCCCCACCTTCCTCCAGTTTACCACTGGCAGTCTCCTTAAAGTGCCCG
GCTTAACCCGCTGGCAACTAAGGATGAGGGTTACGCTCGTTGCGGGACTT
AACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTGC
GAGATCCAGCCTAACTGAAGGAGAAGCAGGGGATAACGCAAGAAAGAACA
TGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTCG
ATGGCGCCCAGCCATAGGCCCCGCCCCCCTGACGAGCACCACAAAAACCG
ATGCTTAATACAGAGGTGGCGAAACCCGAGAGGATTACAAAGACACCAGG
CGTCCCCCCCCGGAAGCCCCCTCGAGGCGCACTCCCGTACCGACCCAGCC
GCTTACCGGATACCAGTCCGCCTAATCACCCAACGGGAACGGCGCTTTTG
TTCCTAAAAAAAACCACGGTAACTAATATCTGGTTAATCACCCCGGCTAT
TCGCTGATATGAAGTGAGAGAAGTTGATCCGAAAGGGGGCCCCTTCTATA
CCTATGTTGTATCTCTCTTTATCTTCTGTGGCGTTTTTATCTCTTACACG
TGGGGGAGAATTAATTTCCCCTCTATCTGGAGCATCAGGATATTCCGAAG
ATATCTAAATGAAGCCGTCCTCGCGTTTGGAGTTGAATGGGGTTTTCATT
TTCAAGAACTAATAGAAACGCGGTCCTACCGGGCGGCTCTTTCATTATTC
GACGTCAAGATTACTGGGAATTAACAGGTTAGGTGGACCGTCATTGTAAT
TAACATACTTAGCCAAGGCTGGTTTGGATAAAAAGTTAGTTCAGTTTAAG
CTTTTATTCTATTTATTGCATAAGTATCGATTCAAGTAACTACAAGATTT
TTTATTAAATCTTTTTATCGTTCATTTCCCGTTACATCAGCACGAAAATT
CTTAATTTATTATTTTAAGAGAAATTTGCAAAATATCTTTCTAAATATGA
ACCGTGTGATTTTCTGCCGTTTAGTGTACGTATGAGGTCACTCTGCAGTG
TATCTATGAAGAAGAAAAATTTTCACACTATATTGGAATAATAATCCTCT
CTCGCCGTGTATGTTGAGAATTATTAAGGAAGAAAACAGGGTGAGTGTCT
TGTGGATATAATCTCTGCATAATTTACAGACATATTTTCGTAAATTAACG
CGCTTGAATTCTTCTGATGGATTGTATGATGATTAACCTGTACAATATAC
Codigo de tubo 23 MOTELO-PIEL
>190902-003_M22_23_B.ab1 1983
AGACCTGTTCCACTCCATGGTGTGACGGGCGGTGTGTACAAAGGCCCGGG
AACGTATTCCACCGCGGCATGCTGATCTGCGATTACTAGCGATTCCAACT
TCATGCACTCGAGTTGCAGAGTGCAATCCGAACTGAGATGGCTTTTGGAG
ATTAGCTCGACCTCGCGGTCTCGCTGCCCACTGTCACCACCATTGTAGCA
CGTGTGTAGCCCAGCCCGTAAGGGCCATGAGGACTTGACGTCATCCCCAC
CTTCCTCTCGGCTTATCACCGGCAGTCCCCTTAGAGTGCCCAACTGAATG
ATGGCAACTAAGGGCGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACAT
CTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTCTCCGATCCAGC
TAAAACTGAAGGAAAAGAATCACAAGATAAAAAAAGAAAAAAAAAAAAAA
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Codigo de tubo 24: CONTROL POSITIVO
>190902-003_O22_24_B.ab1 2387
GCACTGTACAACTCCATGGTGTTGACGGGCGGTGTGTACAGGGCTCGGGA
ACGTATTCACCGTGGCATGCTGATTACGATTACTAGCGATTCCGAGTTTA
TGCACTCGAGTTTGCAGAGTGCAATCCGAACTGAGATGGCTTTTGGAGAT
TAGCTCGACCTTGCGGTTTCGCTGCCCACTGTCACCACCATTGTAGCACG
TGTGTAGCCCAGCCCGTAAGGGCCATGAGGACTTGACGTCATCCCCACCT
TCCTCTCGGCTTATCACCGGCAGTCCCCTTAGAGTGCCCAACTGAATGCT
GGCAACTAAGGGCGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCT
CACGACACGAGCTGACGACAGCCATGCAGCACCTGTCTCCGATCCAGCTA
AAACTTGAAAGGAAAATTTTTTTTTTTTTTTTTTAAATTTCCTTTTGGCG
CGGTGGGGGTCCCGCGGGGGGCCGGGACCCCCTCTTATGGTCCGGGTTTG
CTTGGGCGTTTTTTCCGTATGGCTCCCGCCCCGCCTGTTTTACCTTCCGT
AACAAATTCCATTCTTTAATCCTCCCGAGGGTGGGCCAGTACCCCGCGTT
GGTTCTACTTTTTGAATTTTTCCAGCGCTTTCCCCCCCTGGGAAGGCCCC
CCCTGGGGGGCGGCCTCTTCCCTGGTGCCCCTACCCCCTGCCCGGATTTG
CCCGGGAACACCCTGGTGCCCCCCCCCTTCCCACCCCTTGCGGGGGAAGC
GTGCCGTTTTTTGGGTGGGGGGGGGTAAAAAAAAACCCTGGGGGTTATTT
TTTTTTTTTCCCGGGGTAATAGGGTATCCCCCCCCCACGGCCCCTTTCTT
CGCCCGGGAAAAAAAGGAAAAGAAAGGGCAAGTATGGTGTTTGGGTGTTC
CGGTTAGGGGGGGGGTGGGCCGCGCCCCTACATCCCCGCCGCCCAGGCGG
GGGGGGTAAAGATCCTCCCAATTTCTAAAAGCAAATTCCTTGATTTACCA
GCGCGCGCCCACTGATTTTCCGCCCCGACCGGGGGGGTTCAAACACAAAG
TGGAGGGGGGGGGGGAGGAAGAAAACCCCCAGGGAAGCGACCCCCCCGCG
CGTCCCGCGACGTTCTCCGAAGGCAAAATACAAAATGCTCCTGCGCAGGG
ATATTGGGTTGGGTTGATGGTGAACTTCGCTTTTTTATTTTCCTTTTCCA
TTTTTAGAAATAAATGGGTTCCTGTTATGCTGTTGTTTTTTGTTTTTACT
GTGGTGGATTTTTGTGGATTTAACGTTTAACTTTGTGGGTGGTGGGGTTG
GGGAATATTTTTTTTATTTGGAAGAATTAATTAAATACGTTGATTTGTTT
TAAAAAGGTGAGATGAGTTGGAAAAAATTCCTGGTTTTGAATGGTGTGTG
CCTGGGTGGTGTGTGGTTTTTGTTTGTTTTGATTTTTTTTTTTTTCCCTT
Codigo de tubo 25 CONTROL POSITVO
>190902-003_A24_25_B.ab1 1666

CGCATGGTTCCCACTCCAATGGGTGTGACGGGCGGTGTGTACAAAGGCCC

GGGAACGTATTTCCACCGTGGCATGCTGATCCCACGATTACTAGCGATTC

CGACTTCATGCACTCGAGTTTGCAGAGTGCAATCCGAACTGAGATGGCTT

TTGGAGATTAGCTCGACCTCGCGGTCTCGCTGCCCACTAGTCACCACCAT

TGTAGCACGTGTGTAGCCCAGCCCGTAAGGGCCATGAGGACTTGACGTCA

TCCCCACCTTCCTCTCGGCTTATCACCGGCAGTCCCCCTAGAGTGCCCAA

CCAAATGCTGGCAACTAAGGGCGAGGGTTGCGCTCGTTGCGGGACTTAAC

CCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTCTCCG

ATCCAGCTAAAACTGGAAGGAAAATTTTTTTTTTTTTATTTTTATCTTGT

TTTCTCTTTCAAGTGAACTAATGCATCACTATTTGGTTTGTTGCATGTTA

GGAGAGGTAAGGTTTTCCGAGTTGCACAAATTAATCCGCGTCTTCCTCGG

GGAGCCGGGCCCCCGAAAGTCCTGGGAGTTTTACTCTTGCGACCGTACCC

CCGGGCGGTCAATTTCGGCGTTTGCTGCGGATCTAAGGTAATGAATCCCC

AACACCTAGTTGACATCGTTAAGGGCGTGGACAACCGGGGAACCAAGCCG

GGTTGGCTCCCCACGCTTTCCCTGCATGAGCGTCAGTGTTAATCCAGGGA

AGCTGCTTTTCGCCATTGGGTTTTCCTCCAAAATTTCGACGGTTTTTCAA

AGGCTACAGTGGGGAAATTCTATCCTCCCTTCTGAACAAAACTCTAACCC

CGTGTTATTCAAAAAATAGAAATTTTCCCAAGGTTAAAACCCCGGGATAA

TTTCAAAATTCAGTTATTTGCCACATCTCCCCCCTGGCGCCTCCGCTTTT

TACCCCCCCATTTTATTTTTCTGTAATTTAAGCCCTTCGGAAAACCCTAA

AATTTAATATAACCCGCCGGGCATGACAAGAGAAAAGGGTAAGATTAAAG

CCCTGAATTTCCTTTTTAATTTCTTTTTCCCGGGATAAACCGGTTTAAAA

CCAAAAAGTTCCCAAAGAAAAAACATAAAACCCACAAAAAATCCCCCATT

TTTACCCTTTTCCCCAAAGGAAAAAAAAAAAAAAGTAAAACCTTTTTTTA

ACCAAAAAACCCCCAAAAAATGGGCCCCTTTTTTCCTTTTCCCCCACAAA

ACCCCCCCCGGGGCTTTTTTTTGTTTTGGGGAATTTTTTGGGGGTTTTTT

TCTATACCCAAAATTATTTTGCCCATAAAAAATTTCCCCCCTCCCCTTGT

TTTTACGCCCACTCCCCCGAATTTAAAAGAAATTTCGTTGGGGGCAACCA

AGGTTTTCCAAAAATTCTCCTAAATTGTGGGTAATTTTTTTAAACCAGTT
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Nombre del Cebador

Secuencia Tamaño de Amplicon

1 ZARIGUEYA-BAZO 20 Bartonella vinsonni

4  SAJINO-BAZO

21 Anaplasma

5 SAJINO-HIGADO 22 Anaplasma

8 MOTELO-PIEL 23 Bartonella sp.

 CONTROL POSITIVOEC129 24 Bartonella bacilliformis 

CP CONTROL POSITIVO 25 Bartonella henselai

B 16_S_Bartonella 16S_ R_Bartonella 5´- GCC YCC TTG CGG TTA GCA CA -3 ´438pb

CP-16UNIVERSAL 30

C 16_S_UNIVERSAL 1510_R_Universal 5´- GGT TAC CTT GTT ACG ACT T -3´ 1635 pb

Columna1

Columna2 Volumen

Primers

15ul

Muestra

20ul

En el archivo de word, se 

observa el analisi blast, 

para estas muestras.


