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The mitochondrial genome of Solanum tuberosum 
has not been studied in detail. Some physico- 
chemical studies have been carried out [16] but 
to our knowledge no mitochondrial genes have 
been previously isolated. We have characterized 
the region of the potato mitochondrial (mt) ge- 
nome containing the apocytochrome b gene (cob) 
and in this communication we report the gene 
sequence. 

Mitochondrial DNA was isolated from potato 
tubers (S. tuberosum cv. Bintje) [8, 10]. A potato 
mitochondrial DNA library was constructed by 
cloning Sal I mitochondrial DNA fragments into 
pUC18. A 1.8 kb Eco RI fragment containing 
most of the cob gene from an alloplasmic line of 
wheat [ 11 ] was used as a probe to screen for the 
potato cob gene. Two Sal I clones (13 and 18 kb) 
were isolated and characterized by restriction 
mapping (Fig. 1A). The cob gene was localized on 
the restriction maps by Southern hybridization 
(result not shown). 

The gene is present at least in two genomic 

contexts differing in the 5' non-coding region 
(Fig. 1A). This suggests that, as reported for other 
plants [7, 9], homologous recombination between 
repeated sequences also occurs in the mitochon- 
drial genome of potato. 

Appropriate fragments from cob gene were sub- 
cloned into M13 bacteriophage derivatives and 
sequenced by the dideoxy termination method 
[12]. The sequence obtained is presented in 
Fig. lB. The 1179 bp protein coding region shares 
extensive sequence identity at the nucleotide level 
with cob from broad bean (96.3~o), Oenothera 
(97.0~), maize (95.2~o), wheat (95.7~o) and rice 
(95.3~o) [17, 14, 3, 1, 11, 6]. As found in other 
plant mitochondrial genes, there is a strong bias 
toward the use of T (42.6~o) in the third position 
of codons [3]. 

We also sequenced 371 bp of the 5' flanking 
region. Interestingly, the 5' upstream region 
shows a strong DNA sequence homology with 
the 5' flanking region of broad bean [ 17] (about 
80~o over 371 bp). On the other side homology 

The nucleotide sequence data reported will appear in the EMBL, GenBank and DDJB Nucleotide Sequence Databases under 
the accession number X58437 STCOB. 
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GAATTCTTTCTCCCACACACCCTTTTTGCCCTCTTTCGCC~AGGAG~AAAGAATAAT~TTCCAASC6~ACA~AGACCTAAATTTCCATTAGATTCATTCCTAAGCTTGCTTTGTTGCA -254 

GCAA~AT~ATCA~TCcGAGA~TSCTSSA~A~AA~AGAAASc~GTAAAAACC~CTCTTATTcS@TCA~CGAGAA~TC~ACBACT~CASTAACCCASG~TSAT~C~ACCCCT~SACS -135 

CTTTTTTC6CT~TATACCCC~TCCATCTTC~AGGTG~AAGAAA~GTACTCACATTTTAATACATAGTAG~CCCCAGAACGClAAAA~GT~G~SGAA~AA~AGTT~TCAC~ATAB~A -16 
I 

Met Thr I le Arg Asn Gln Arg Leu Ser Leu Leu Lys Gln Pro l le Ser 5er Thr Leu Asn Gin His Leu l le Asp Tyr 
~AAAAAGAA ATG ACT ATA ASS AAC CAA CGG CTC TCT CTT CTT AAA CAA CCT ATA TCC TCC ACA CTT AAT CAB CAT TTG ATA EAT TAT 78 

50 
Pro Thr Pro Set Asn Leu Set Tyr Trp Trp Gly Phe Sly Set Leu Ala Sly l le Cys Leu Val l le Gin l le Val Thr Sly Val Phe Ceu 
CCA ACC CCS AGC AAT CTT ABT TAT TGSTGG @GG TTC SST TCS TTA GCG GGT ATT TGT TTA STC ATT CAG ATA STS ACT GGC 6TT TTT TTA 168 

Ala Met His Tyr Thr Pro Hie Val Asp Leu Ala Phe Ash Set Val Glu His l le Met Arg Asp Val 61u GIy GIy Trp Leu l.eu Arg Tyr 
SCT ATG CAT TAC ACA CUT CAT GTS SAT CTA GCT TTC AAC AGC GTA SAA CAC ATT ATG ASA SAT GTT GAA GSS GGC TGG TTS CTC CGT TAT 258 

I00 
Met His Ala Asn Sly Ala Ser Met Phe Phe l le Val Val His Leu His l le Phe Arg Gly Leu Tyr His Ala Set Tyr Ser Set Pro Arg 
ATS CAT GCT AAT GGG GCA AGT ATG TTT TTC ATT GTG GTT CAC CTS CAT ATT TTT CST GGT CTA TAT CAT SCC AGT TAT AGC AGT CCT AGG 348 

^ h 

Slu Phe Val Arg Cys keu Sly Val Val Ile Phe Ceu Leu Met Ile Val Thr Ala Phe l le Sly Tyr Va] Leu Pro Trp Sly Gln Met Set 
SAA TTT GTT CG@ TGT CTC GGA GTT STA ATC TTC'CTA TTA ATG ATT GTG ACA SCT TTT ATA GSA TAT GTC CTA CCT TGG GGT CAB ATG AGC 438 

^ 

150 
Phe Trp Sly Ala Thr Val l ie Thr Set Ceu Ale Ser Ala l le Pro Val Val Sly Asp Thr l le Val Thr Trp Leu Trp GIy SIy Phe Ser 
TTT TGG GGA @CT ACA GTA ATC ACA AGC TTA SCT ASC @CC ATA CCT STA GTA GSA SAT ACC ATA GT6 ACT TGG CTT TGG GGT GGG TTC TCC 52B 

200 
Val Asp Asn Ala Thr Leu Asn Arg Phe Phe Ser Leu Hie His Leu Leu Pro Phe l ie Leu Val Sly Ala Set Leu Leu His Leu Ala Ala 
GTS SAC AAT SCC ACC TTA AAT CGT TTT TTT AGT CTT CAT CAT TTA CTC CCC TTT ATT TTA STA GGC SCC AST CTT CTT CAT CTS GCC SCA 618 

^ 

Leu His Gln Tyr Sly Set Asn Asn Pro Leu GIy Val His Ser Glu Met Asp Cys Ile Ala Set Tyr Pro Tyr Phe Tyr Val Cys Asp Ceu 
TTG CAT CAA TAT GGA TCC AAT AAT CCA TTS SGT GTA CAT TCA GAG AT6 SAT AAA ATT GUT TCT TAC CCT TAT TTT TAT GTA AAG SAT CTT 708 

250 ^ 
Val Sly Trp Val Ala Phe Ala Ile Phe Phe Ser l ie Trp l le Phe Tyr Ala Pro Aen Val Leu Sly His Pro Asp Asn Tyr l ie Pro Ala 
BTA GGT TBG GTA GCT TTT SCT ATC TIT TTT TCC ATT TGS ATT TTT TAT GCT CCT AAT STT TTS GGG CAT CCC SAC AAT TAT ATA CCT GCT 798 

Asn Pro Mei Ser Thr Pro 
AAT CC@ AT@ TCC ACC CCG 

300 
Gly Val Ala Ala l ie Ala 
@ST @TA @CC @CA ATA GCA 

l ie His Bin Sly l ie Phe 
ATT CAC CAA 6GA ATA TTT 

^ 

l le Sly Gin Ile Set Pro 
ATT GGA CAA ATT TCT CCT 

^ 

Thr A~p Glu Thr Asp His 
AC6 BAT 6A@ ACT BAT CAC 

Pro His l le Val Pro Glu Trp Tyr Phe Leu Pro l le His Ala l ie Leu Arg Set 
CCT CAT ATT GTG CCA GAA TGG TAT TTC CTA CCG ATC CAT GCC ATT CTT CGT AGT 

^ 

Pro Val Phe l le Cys Leu Leu Ala Leu Pro Phe Phe Lys Ser Met Tyr Val Arg 
CCA GTT TTT ATA TGT CTG TTG GCT TTA CCC TTT TTT AAA AGT ATG TAT GTA CGT 
^ 350 

Trp Leu Leu Leu Ala Asp Cys Leu Leu Leu GIy Trp Ile GIy Cys Gin Pro Val 
TGG TT6 CTT TTG GCG BAT TGC TTA CTA CTA GGT TG6 ATC GGA TGT CAA CCT 6TG 

l ie Pro Asp Lys Val Sly 
ATA CCT SAC AAA 6TG GGA 888 

Ser 5er Set Phe Arg Pro 
AGT TCA AGT TTT CGC CCG 978 

Glu Ala Pro Phe Val Thr 
GAB GCA CCC TIT GTT ACT 106B 

Leu Val Phe Phe Leu Phe Phe Ala l le Thr Pro l ie Leu Sly Arg Va} Sly Arg Gly l le Pro Asn Set Tyr 
TTA GTT TTCTTC TTG TTC TTT SCC ATA ACS CCC ATT CT5 SSA CGA GTT 6GA ASh GGA ATT CCT hAT TCT TAC 1158 
395 
Thr 
A~C[~T~6T~AGAAA~T~TACACCAA~CAT~ACGAGTBG~TAA~ACACCAAGAA~TTACAAGCG6ATCGAGGAA~GAAGG 1260 

Fig. 1. A. Restriction map of Sal I fragments carrying the cob gene from Solanum tuberosum cv. Bintje. The filled bar represents 
the cob coding region. Direction of transcription is shown by an arrow. A, Ava I; B, Barn HI; CI, Cla I; E, Eco RI; H, Hind III; 
P, Pst I; S, SalI; Sm, Sma I; X, Xho I; Xb, Xba I (all Eco RI and Ava I sites are not indicated). B. Nucleotide sequence of the 
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extends only a limited distance, approximately 
50 bp, into the purine-rich flanking region of cob 
genes from Oenothera, maize, wheat and rice [ 14, 
3, 1,11,6]. 

The amino acid sequence deduced for potato 
apocytochrome b is also shown in Fig. lB. We 
have not considered possible RNA editing events 
[2, 4, 5] (the universal genetic code has been 
used). The deduced sequence corresponds to an 
hydrophobic polypeptide 393 amino acids long, 
with a predicted molecular weight of 43420 Da 
and with overall homologies of 93.4-97.5~o with 
amino acid sequences deduced for other plant cob 
genes [1, 3, 6, 11, 14, 17]. The potato apocy- 
tochrome b contains the four conserved histidine 
residues (88, 102, 189 and 203) implied to bind 
the two electron-carrying protohaem prostethic 
groups of cytochrome b [3, 13], and conforms to 
a proposed model in which the protein is folded 
into nine hydrophobic transmembrane domains 
[13, 18]. Predicted amino acid sequences of the 
carboxy terminal portion of plant apocy- 
tochromes b show variability [11]: the potato 
polypeptide is identical in that region to the 
Oenothera polypeptide. 

Candidate positions for RNA editing are 
shown by carets in Fig. lB. These editing events 
lead to radical amino acid substitutions in 
Oenothera and/or wheat, thus improving the de- 
gree of conservation between the predicted plant 
protein sequences and homologous polypeptide 
sequences from other organisms [4, 15]. 
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