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Ubiquitin is one of the most highly conserved proteins known. To determine whether
algal ubiquitin is identical to higher plant ubiquitin, three ubiquitin cDNAs were
identified from a Chlamydomonas reinhardii cDNA expression library acreened with
human ubiquitin antibodies. The cDNAs encode a 76 amino acid (aa) ubiquitin monomer
with an extension protein of 52 aa. The DNA and derived aa sequence of one is shown
below and the aa sequence is compared to ubiquitin 52 aa extenpion proteins from
Arabidopsis (1), yeast (2) and human (3). Arrowhead marks the ubiquitin extension
junction and dashes denote aa identity. Chlamydomonas ubiquitin has only 1 aa
substitution from the higher plant sequence (position 24) and 2 from the animal
sequence (positions 19 and 57). The Chlamydomonas 52 aa extension protein is also
highly conserved, being 86% and 81% identical to its counterparts from Arabidopsis
and yeast, respectively. Both the positions of 4 cysteine residues (circles) and
the nuclear localization signal (underlined) are conserved among extensions.

GGGCAGCCATGCAAATCTTCGTGAAGACCCTCACGGGTAAGACCATCACCCTCGAGGTGGAGTCTTCGGACACCATCGAG 80

MetGlnIlePheValLysThrLeuThrGlyLysThrIleThrLeuGluValGluSerSerAspThrIleGlu
---------------------------------------------------------------------Asp
---------------------------------------------------------------------Asp
------------------------------------------------------Pro---------------~

AATGTGAAGGCCAAGATTCAGGACAkAGGAGGGCATCCCTCCGGACCAGCAGCGTCTGATCTTCGCCGGCAAGCAGCTGGA 160

A3nValLy3AlaLy3IleGlnAspLy3GluGlyI leProProAspGlnGlnArgLeu IlePheAlaGlyLysGlnLeuGl

---------Ser-------- ----

------------------------------------------------------------------------__---__-

GGACGGCCGCACCCTGGCGGACTACAACATCCAGAAGGAGTCCACCCTCCACCTGGTGCTGCGTCTGCGCGGTGGTATCA 24 0

uA3pGlyArgThrLeuAlaA3pTyrAsnI leGlnLy3GluSerThrLeuHisLeuValLeuArgLeuArgGlyGly Ile I

----------------Ser-------------------------------------------------------------
----------------Ser-------------------------------------------------------------

TTGAGCCCTCGCTGCAGGCCCTGGCCCGCAAGTACAACCAGGAGAAGATGATCTGCCGCAAGTGCTACGCCCGCCTGCAC 32 0

leGluProSerLeuGlnAlaLeuAlaArgLysTyrAsnGlnGluLysMetI leCysArgLysCysTyrAlaArgLeuHis
--------------MetMet---------------------Asp------------------------------------
--------------Lys---------Serr---------CysAsp---SerVal------------------------Pro
--------------ArgGln------Gln---------CysAsp------------------------------------
CCGCGCGCCAAGAACTGCCGCAAGAAGTCGTGCGGCCACACCAACCAGCTGCGCCCCAAGAAGAAGCTCAAGTAAACCTT 40 0

ProArgAlaLysA3nCysArgLysLysSerCy3GlyHisThrA3nGlnLeuA,gproLI LysLXsLeuL= End
---------Val---------------Ly3 ---------Ser------------------------Ile------
---------Thr---------------Lys------------- ---Asn----------------------------
---Val---Val---------------Lys------------------------------------Val------
GGGCCCACCTCTTGGCGCCCTGGCACACGCGGGCGAGCCGCCCCGCGCCCGCGTGGCCTGCGGCAGCGGCGGCAGCAGCA 480

GCGGCTGCGGCGGGAGGCGACGACGGCGGACGGTCCTCTCGCGGGCCGCTGCGCTTTTTTGATGCTCCGCTGTGGATGGC 560

GCGGTGACCCCCCGGCGAGCTCTCCACTCGCCGGGGACTAGCACACGGGTCTCTGTTCTTCCGAGCGCGCGGGGTGACCC 64 0

TCCGCTGTGGGACAGGAGCATCTGCGCTTTGTAACAGAAGCAGGAGTCTAAAAAAA AAA 70 2
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