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Mathur et al. reported that the DNA polymerase from the
hyperthermophilic archaebacterium Pyrococcus furiosus testify
for the specific grouping of archaebacteria and eukaryotes in the
tree relating the three domains of life (1), in agreement with the
proposal of Woese et al. (2). Indeed, they have shown that amino
acid sequences of regions 1 and 2a from P.furiosus DNA
polymerase are more similar to homologous regions in a set of
eukaryotic DNA polymerases than in a set of eubacterial and
bacteriophage DNA polymerases (1). However, this report is
misleading, since the prokaryotic and eukaryotic DNA
polymerases used in their work belong to different families:
family A in the case of eubacterial and bacteriophage DNA
polymerases, and family B in the case of eukaryotic DNA
polymerases (3). Since a prokaryotic DNA polymerase of the
B family is known (E.coli DNA polymerase II), I align regions
1 and 2a from P. furiosus DNA polymerase with those from E. coli
DNA polymerase II and eukaryotic DNA polymerases used by
Mathur er al. (Human DNA polymerase o and Yeast DNA
polymerases 6 and REV3), together with regions 1 and 2a from
Yeast DNA polymerase e, which also belongs to the B family
(Figure 1). In that case, the archaebacterial, eubacterial and
eukaryotic sequences exhibit about the same level of similarity
(Table 1). Accordingly, the data do not testify for a specific
relationship between archaebacteria and eukaryotes. Interestingly,
however, the finding of a DNA polymerase which belongs to
the B family in the three domains of life strongly suggests that
the separation between DNA polymerases A and B (which
constitute a superfamily) occurred before the separation between
eubacteria, archaebacteria and eukaryotes. Since DNA
polymerases A and B contain homologous 3’ to 5’ exonuclease
activities (3), this also suggests that the common ancestor of
eubacteria, archaebacteria and eukaryotes was not a progenote
but a complex DNA-cell containing already at least two DNA
polymerases with proof-reading activity.
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Region 1 Region 2a
EcoPol I LYDS-VLVLDYKSLYPSIIRTFLIDPVGLV KRQGNKPLSQALKIIHNAFYGVLGTTA
* *x ARk kR * * * * % * kR *
Pfu LWEN-IVYLDFRALYPSIIITHNVSPDTLN EKILLDYRQKAIKLLANSFYGYYGYAK
a-Hum FYDKFILLLDFNSLYPSIIQEFNICFTTVQ LILQYDIRQKALELTANSNTGCLGFSY
* KRk Kkkkkk * * * ARhhK * kkR * *
8-Yeast YYDVP IATLDFNSLYPS IMNAHNLCYTTLC KRDVLEGRQLALEISANSVYGFTGATV
* *kh E2 2221 *k *k * *k * Kkk kK *
e-Yeast NELPLIYHVDVASMYPNIMTTNRLQPDSIK MIVLYDSLQLAHKVILNSFYGYVMRKG
* * *k * * ok * & * * Kkkh Rk
rev3 FYKSPLIVLDFQSLYPSIMIGYNYCYSTMI LKRLLENKQLALELLANVTTGYTSASK
kk hkhkkk & * * * kk * & hkk * ok *
" Concensus D Y1 N G

Figure 1. Alignments of regions | and 2a of E.coli DNA polymerase II (EcoPol
II), Pyrococcus furiosus (Pfit), human DNA polymerase-o (a-Hum), yeast DNA
polymerases & (6-Yeast) and e (e-Yeast), and REV3 (Yeast). Amino-acids
conserved in all sequences are in bold: (*)Identical amino-acids between Pfi and
other DNA polymerases.

Table I. Number of identical amino-acids between the different couples of DNA
polymerase sequences

EcoPol II a-Hum  §-Yeast e-Yeast REV3
Pfu 19 23 23 18 23
EcoPol 11 20 21 15 15
a-Hum 27 14 25
6-Yeast 15 28




