














Objectives

I) Test the commercial kits for EIAV detection by RT-qPCR amplification

II) Identify conserved regions to develop new sets of “universal primers “













Only 22 / 42 samples

shown an amplification curve
52%





Detection of Equine Infectious Anemia Viral RNA in Plasma Samples from 
Recently Infected and Long-Term Inapparent Carrier Animals by PCR

J L Langemeier, S J Cook, R F Cook, K E Rushlow, R C Montelaro, 
and C J Issel

1996 JOURNAL OF CLINICAL MICROBIOLOGY
2-step RT-nested PCR; plasma; gag; 

early stages of infection

Development of a multiplex real-time reverse transcriptase-polymerase chain 
reacion for equine infectious anemia virus

R. Frank Cook, S.J. Cook, F. Li, R.C. Montelaro, C.J. Issel 2002 Journal of virological methods
real time RT-PCR; multiplex PCR; gag; 

plasma

Real-time quantitative RT-PCR and PCR assays for a novel European field isolate 
of equine infectious anaemia virus based on sequence determination of the gag 

gene
M. Quinlivan, RF. Cook, A. Culliname 2007 Veterinary recod

2 step RT-qPCR Taqman; 1-step RT-
qPCR Sybr Green; gag; tissues, 

plasma, serum and nasal, buccal, 
conjunctival and genital swabs; viral 

RNA (cDNA synthesis) and DNA

Molecular Detection, Epidemiology, and Genetic Characterization of Novel 
European Field Isolates of Equine Infectious Anemia Virus

Katia Cappelli,1,† Stefano Capomaccio,1,† Frank R. Cook,2 
Michela Felicetti,1 Maria Luisa Marenzoni,1 Giacomo Coppola,1 

Andrea Verini-Supplizi,1 Mauro Coletti,1 and Fabrizio 
Passamonti1,*

2011 J Clin Microbiol

Spleen, liver, bone marrow, and 
lymph node tissues, blood; RNA 

(cDNA synthesis) and DNA; nested 
PCR; (gag and full-lenght gag)

Development of a nested PCR assay to detect equine infectious anemia proviral 
DNA from peripheral blood of naturally infected horses

JB. Dong, W. Zhu, F.R. Cook, Y. Goto, Y. Horii, T. Haga 2012 Archives of Virology
nested PCR; LTR; tat; peripheral blood 

cells; DNA

Detection, molecular characterization and phylogenetic analysis of full-length 
equine infectious anemia (EIAV) gag genes isolated from Shackleford Banks wild 

horses

S.Capomaccio; Z.A.Willand; S.J.Cook; C.J.Issel; E.M.Santos; 
J.K.P.Reis; R.F.Cook

2012 Veterinary Microbiology
blood (EDTA); RNA extraction; cDNA 

synthesis; nested PCR; from exon 1 of 
Tat to the Pol gene

Is a diagnostic system based exclusively on agar gel immunodiffusion adequate 
for controlling the spread of equine infectious anaemia?

Maria Teresa Scicluna a,*, Charles J. Issel b, Frank R. Cook b, 
Giuseppe Manna a, Antonella Cersini a, Francesca Rosone a, 
Raffaele Frontoso a, Andrea Caprioli a, Valeria Antonetti a, 
Gian Luca Autorino a

2013 Veterinary Microbiology
exon 1 tat; plasma; qRT-PCR; RNA 

(cDNA synthesis)

Detection and molecular characterization of equine infectious anemia virus in 
Mongolian horses

T. Sharav, S. Konnai, N. Ochirkuhuu, E.O. Ts, H. Mekata, Y. 
Sakoda, T. Umemura, S. Murata, T. Chultemdorj, K. Ohashi

2017 The journal of veterinary medical science
nested PCR; LTR; tat; DNA; EDTA 

blood samples

Rapid detection of equine infectious anemia virus nucleic acid by insulated 
isothermal RT-PCR assay to aid diagnosis under field conditions

RF Cook, M Barrandeguy, PYA Lee, CF Tsai, YH Shen, YL Tsai, 
HFG Chang, HTT Wang, UBR Balasuriya

2018 Equine veterinary journal

reverse transcription-insulated
isothermal pcr (RT-iiPCR); tat gene;  
plasma; spleen; buffy coat; whole

blood; RNA and DNA

One-Step RT-qPCR assay for detection and
quantification of equine infectious anemia

virus in-vitro

B.L. Bueno, F.G. Oliveira, G.K. Lima, A.A. Fonseca Júnior,
T.C. Kassar, R.J.F. Câmara, R.C. Leite and J.K.P. Reis

2018
Genetics and Molecular Research 17 (3): 

gmr18027
EIAV; viral load; RNA; synthesis; gag; 

real-time OneStep RT-qPCR

Molecular characterization of the major Open Reading Frames (ORFs) and 
enhancer elements from four geographically distinct north american equine 

infectious anemia virus (EIAV) isolates
S.J. Cook, G. Li, Y. Zheng, Z.A. Willand, C.J. Issel, R.F. Cook 2020 Journal of equine veterinary science long range PCR; proviral DNA





Sample DNA RNA DNA RNA

R09593_Justine N/A N/A N/A N/A

R09595_Sirsca N/A N/A N/A N/A

R09852_Joseph N/A N/A N/A N/A

R10475_GER-1 N/A N/A N/A N/A

R10478_GER-2 N/A N/A N/A N/A

R10536_Capucine N/A N/A N/A N/A

R10592_Belle N/A N/A N/A N/A

12D000135_Kahn N/A N/A N/A N/A

12D000990_ARGES-1 N/A N/A N/A N/A

17D000765_Bichette 35,23 32,12 34,25 31,6

18D001035_Barbie N/A N/A N/A N/A

19D000239_BUL-1 N/A N/A N/A N/A

19D000274_BUL-4 N/A N/A N/A N/A

CN_12D673-2 N/A N/A N/A N/A

Cells_P1_144hA' 33,28 30,36 32,81 29,74

H2O N/A N/A N/A N/A

Cq qPCR_1 Cq qPCR_2
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Threshold: 1474 (Noiseband)

Baseline settings: automatic, Drift correction OFF
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DNA RNA DNA RNA

N/A N/A N/A N/A

N/A N/A N/A N/A

N/A N/A N/A 41,01

N/A N/A 32,37 29,67

35,58 36,75 39,29 32,83

N/A N/A 40,46 40,74

N/A N/A 33,69 31,97

N/A N/A N/A N/A

43,46 non rep. N/A 39,36 36,76

N/A N/A 35,97 32,7

N/A N/A N/A 35,36

N/A N/A N/A N/A

N/A N/A N/A N/A

N/A N/A N/A N/A

N/A N/A 35,03 33,2

N/A N/A N/A N/A

Cq qPCR_3 Cq qPCR_4

Sample DNA RNA DNA RNA

R09593_Justine N/A N/A N/A N/A

R09595_Sirsca N/A N/A N/A N/A

R09852_Joseph N/A N/A N/A N/A

R10475_GER-1 N/A N/A N/A N/A

R10478_GER-2 N/A N/A N/A N/A

R10536_Capucine N/A N/A N/A N/A

R10592_Belle N/A N/A N/A N/A

12D000135_Kahn N/A N/A N/A N/A

12D000990_ARGES-1 N/A N/A N/A N/A

17D000765_Bichette 35,23 32,12 34,25 31,6

18D001035_Barbie N/A N/A N/A N/A

19D000239_BUL-1 N/A N/A N/A N/A

19D000274_BUL-4 N/A N/A N/A N/A

CN_12D673-2 N/A N/A N/A N/A

Cells_P1_144hA' 33,28 30,36 32,81 29,74

H2O N/A N/A N/A N/A

Cq qPCR_1 Cq qPCR_2
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Cycle

4544434241403938373635343332313029282726252423222120191817161514131211109876543210

F
lu

o
re

s
c
e
n
c
e
 (

n
o
rm

)

72000

70000

68000

66000

64000

62000

60000

58000

56000

54000

52000

50000

48000

46000

44000

42000

40000

38000

36000

34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

-2000

Threshold: 1726 (Noiseband)

Baseline settings: automatic, Drift correction OFF



Cycle

4544434241403938373635343332313029282726252423222120191817161514131211109876543210

F
lu

o
re

s
c
e
n
c
e
 (

n
o
rm

)

1600

1550

1500

1450

1400

1350

1300

1250

1200

1150

1100

1050

1000

950

900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

-50

-100

-150

-200

-250

-300

-350

-400

Threshold: 1526 (Noiseband)

Baseline settings: automatic, Drift correction OFF

Cycle

4544434241403938373635343332313029282726252423222120191817161514131211109876543210

F
lu

o
re

s
c
e
n
c
e
 (

n
o
rm

)

1000

950

900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

-50

-100

-150

-200

-250

-300

-350

Threshold: 968 (Noiseband)

Baseline settings: automatic, Drift correction OFF

DNA RNA DNA RNA

N/A N/A N/A N/A

N/A N/A N/A N/A

39,91  non rep. N/A N/A N/A

13,09  non rep. N/A N/A N/A

9,88 non rep. N/A N/A N/A

38,24 non rep. N/A N/A N/A

8,51 non rep. N/A N/A N/A

41,81 non rep. N/A 30,93 N/A

41,1 non rep. N/A N/A N/A

8,59 non rep. N/A 40,35  non rep. N/A

41,12 non rep. N/A 39,97 non rep. N/A

12,14 non rep. N/A 43,68 non rep. N/A

12,28 non rep. N/A 44,92 non rep. N/A

44,05 non rep. N/A 39,58  non rep. N/A

39,78  non rep. N/A 27,38 N/A

N/A N/A N/A N/A

Cq qPCR_6Cq qPCR_5

Sample DNA RNA DNA RNA

R09593_Justine N/A N/A N/A N/A

R09595_Sirsca N/A N/A N/A N/A

R09852_Joseph N/A N/A N/A N/A

R10475_GER-1 N/A N/A N/A N/A

R10478_GER-2 N/A N/A N/A N/A

R10536_Capucine N/A N/A N/A N/A

R10592_Belle N/A N/A N/A N/A

12D000135_Kahn N/A N/A N/A N/A

12D000990_ARGES-1 N/A N/A N/A N/A

17D000765_Bichette 35,23 32,12 34,25 31,6

18D001035_Barbie N/A N/A N/A N/A

19D000239_BUL-1 N/A N/A N/A N/A

19D000274_BUL-4 N/A N/A N/A N/A

CN_12D673-2 N/A N/A N/A N/A

Cells_P1_144hA' 33,28 30,36 32,81 29,74

H2O N/A N/A N/A N/A

Cq qPCR_1 Cq qPCR_2









I)   A molecular biology kit for EIAV detection was tested in a panel of 42 EIAV positive 
samples and have an detects 22 / 42 (52%)

II) 6 molecular biology protocols for EIAV detection were tested in a panel of 13 EIAV 
positive samples and the best of them identified 8/13 (61%)

III) Taking advantage from the new EIAV sequences completed in our lab and those with 
more than the 85% of the sequence complete a consensus sequence was built, and 25 primer 
set were designed. 

IV) Warning !!! 
2 set of primers give to us satisfactory results  in a panel of 42 EIAV positive samples and 
detects 30 and 35 / 42 respectively (71% - 83%). Indeed combining both sets we can reach 38 / 
42 (90,5 %). 
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