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Background and Original Isolation
The foot-and-mouth disease virus strain O1/Kaufbeuren/FRG/66 (O1K) was originally isolated in West Germany in 1966-67 during an outbreak in Kaufbeuren, Bavaria. The virus used for subsequent molecular cloning studies was obtained from K. Strohmaier and W. Keller, and formed the basis for the first sequence data published by Forss et al. in 1984 [1].

Initial Sequence Analysis and Passage History
In 1984, Forss et al. published the first comprehensive sequence data for FMDV O1K (GenBank accession X00871). This study utilized viral RNA from two different passage levels of the same Kaufbeuren field isolate: virus passaged seven times in BHK-21 cells (low passage) and virus passaged 64 times in BHK-21 cells (high passage). The authors noted sequence heterogeneity between constructed clones, and stated that "this variation was particularly obvious when cDNA from moderately and highly passaged virus (seven and 64 passages in BHK cells, respectively) was compared" [1].
The low-passage material (seven passages) yielded clones FMDV-2735 and -2615, which corresponded roughly to the P1 capsid region, while all other genomic clones were derived from the 64-passage virus isolate. Even at seven passages, adaptation to heparan sulfate receptors was already evident [2].

Construction of the First Infectious Clone
In 1990, Zibert et al. described the production of the first infectious O1K cDNA clone [3]. Initial attempts to create an infectious clone by combining the existing subclones from Forss et al. failed, which the authors attributed to the fact that "these clones had been derived in part from a highly passaged stock of the virus (64 passages in BHK-21 cells) that is no longer infectious for cattle" [3]. Consequently, they recloned the complete region downstream of the poly(C) tract using RNA from O1K that "had been passaged only seven times in BHK-21 cells".
This successful infectious clone was designated pFMDV-YEP-polyC and represents the true progenitor of the subsequent pT7S3_O1K infectious clone that is widely used in European FMDV research. Importantly, this clone was derived from the 7-passage virus, not the 64-passage material.

Development of pT7S3_O1K
In 1999, Ellard et al. described modifications to the original Zibert clone, creating pT7S3_O1K [4]. The authors stated: "A full-length infectious copy of O1 Kaufbeuren (O1K), pSPff(polyC)SpeI, was obtained from E. Beck. […] This plasmid is a derivative of pFMVD-YEP-polyC (Zibert et al., 1990)." [4]. The modifications involved replacing the yeast shuttle vector sequences and changing from an SP6 to a T7 RNA polymerase promoter, resulting in improved infectivity.
Notably, there is no mention of the "B64" terminology in the Ellard et al. paper, and the clone is clearly traced back directly to Zibert's work.

The "B64" Nomenclature Confusion
The first mention of an FMDV "O B64" strain appears in Jackson, Ellard et al. (1996), described only as "a cell culture-adapted virus that is characterized by rapid replication and plaque formation." Crucially, this paper makes no connection to O1K, and the origin of this “B64” designation is not detailed.
However, beginning around 2011, several publications began incorrectly applying the "B64" label to pT7S3_O1K:
· Bøtner et al. (2011): "Plasmid pT7S3 (Ellard et al., 1999) contains the full-length cDNA for the O1K B64 strain of FMDV" [5].
· Asfor et al. (2014): "an infectious copy (pT7S3) was used; this contains the B64 strain of O1K (passaged 64 times in BHK-21 cells)" [6].
· Lohse et al. (2012): “Group 1 was inoculated with the cell culture adapted B64 strain of the O1 Kaufbeuren virus (O1K B64)” [7].
This nomenclature is historically incorrect. The pT7S3_O1K clone traces directly back through Ellard et al. (1999) and Zibert et al. (1990) to a virus that was passaged only seven times, not 64 times. The "B64" designation appears to have been erroneously applied, possibly due to confusion with the original Forss et al. high-passage material.

Attenuated Phenotype
Multiple studies, including this one, have confirmed that pT7S3_O1K exhibits an attenuated phenotype in both cattle and pigs:
· Bøtner et al. (2011): "the rescued O1K B64 virus proved to be non-pathogenic in cattle, as none of the four inoculated calves or the two in-contact animals showed clear signs of clinical disease" [5]
· Lohse et al. (2012): "pigs inoculated with the cell culture adapted virus, O1K B64, did not develop any clinical signs of FMD" [7]
This attenuation is primarily attributed to mutations in the P1 capsid region that occurred during cell culture adaptation, including changes that confer binding to heparan sulfate receptors. These adaptations are already present after seven passages in BHK-21 cells [2].
In summary, the pT7S3_O1K infectious clone is derived from a virus passaged seven times in BHK-21 cells, not 64 times, and the "B64" designation that appears in some publications is historically inaccurate. The attenuated phenotype observed with this clone is due to cell culture adaptation mutations that occur rapidly during BHK-21 passage, and these changes are already evident at the 7-passage level. Researchers using this clone should be aware of its true passage history and the source of its attenuated properties.
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