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A DNA fragment of Succharomyces cerevisiae with
high homology to the calreticulin genes of different
species (Fliegel er /., 1989; Smith and Koch, 1989:
Murphy et al., 1990; Rokeach er al., 1991) and the
calnexin gene of Canis domesticus (Wada et al.,
1991) was cloned serendipitously from a genomic
DNA library (Rose et al., 1987). It contains an open
reading frame of 1506 nucleotides encoding a pre-
dicted gene product of 56:9 kDa. In addition. 258
nucleotides at the $" non-coding region and 264
nucleotides at the 3’ non-coding region were
sequenced (Figure 1). Pulse-field electrophoresis of
yeast chromosomal DNA followed by Southern
blot analysis showed the gene to be localized on
chromosome I. Furthermore, based on an analysis
of restriction sites, the gene could be assigned to
the cloned insert 2R23d (Kaback, 1992, personal
communication; Kaback et al., 1989).

Computer analysis of the deduced amino acid se-
quence (Devereux er al., 1984) revealed that the S.
cerevisiae gene product shares significant similarity
with the amino acid sequences of the calreticulins of
Homo supiens (48:8%), Rattus norvegicus (48-9%).
Mus musculus (48-9%), Oryctolagus sp. (51-4%) and
Onchocerca volvulus (54-4%), respectively (Figure 2).
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The amino-terminal sequence of the S.
cerevisiae gene product matches the features of a
eukaryotic signal peptide which is sufficient to pro-
mote the translocation of a polypeptide across
the endoplasmic reticulum (ER) membrane (von
Heijne, 1990). However, the S. cerevisiae se-
quence lacks the C-terminal ER retention signal
KDEL (Pelham, 1990) which is common to all
mammalian calreticulins. In addition, the S. cere-
visiade sequence shares an even higher degree of
similarity (56:1%) with the sequence of the C.
domesticus calnexin (Wada er al., 1991). Calnexin
has been suggested to be a trans-membrane pro-
tein of the ER membrane with a typical trans-
membrane sequence and a cytosolic C-terminus
that can be phosphorylated (Wada er al., 1991).
The S. cerevisiae sequence also has a hydropho-
bic stretch in the C-terminal region which might
function as a trans-membrane domain. The puta-
tive cytosolic tail is very short when compared
with that of C. domesticus. Taken together, we
suggest that the presented S. cerevisiae gene 1s the
homologue of the C. domesticus calnexin gene
and we propose the designation: CNEI. The
complete DNA sequence of CNE! has been
deposited at the EMBL database (accession no.
X66470).
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Figure 1.
shown in

TTTCTATCTCTTCATTCTTTGTACATTAGATACATGGTTTTTAGCTTAGTTTTATTTTATTTTTTATATATC TGGATGTATACTATTATTGAAAAACTTC

ATTAATAGTTACAACTTTTTCAATATCAAGTTGATTAAGAAAAAGAAAATIATTATGGGTTAGCTGARAACCGTGTGATGCATGTCG TTTAAGGATTGTG

TAAAAAAGTGAACGGCAACGCATTTCTAATATAGATAACGGCCACACAAAG TAGTACTATGAAATTTTCTGCGTATTTATGGTGGCTGTTTTTGAATCTA
M K F 5§ A Y L W W L F L N L

GCGTTGGTGAAAGGCACTTCATTGCTATCCAACGTTACATTAGCGGAAGATTCTTTC TGGGAGCATTTTCAGGCTTACACTAATACAAAGCATTTAAACC
A L V K G TS5 L L s NV TVLAZEU DS F WEHTFQQAYTNTIKHTULNZQ

AAGAGTGGATCACAAGTGAAGCCGTCAACAATGAAGGCTCTAAAATATATGGTGCACAATGGCGACTATCACAGGGTCGATTGCAAGGATCCGCATGGGA
E W I T § E A V N NE G S K I ¥ G A Q WRUL S Q G RUL Q G 5 A WD

TAAAGGAATCGCAGTTCGAACAGGCAATG&CGCAGCTATGATAGGACATCTCTTGGAGACACCTATTAATGTTTCAGAAACGGATACCTTGGTTGTCCAG
K G I AV R TGN AA A AMTIGH HTULULETU®PTINWV S5 ETUDTTUL V V Q

TACGAAATTAAGTTGGACAATTCTTTGACGTGCGGCGGTGCGTTTATTAAG TTAATGTCTGGTTTCATGAATG TTGAAGCATTAAAACACTATGCACCCG
Yy E I K L DN S5 L T CG G AT F I KL M SsSs G F MNUV EATLI KU HYAUPTD

ATACAGAGGGTGTCGAGTTAGTTTTTGGTCCGGATTATTGTGCTCC TGAAATAAATGGCGTGCAATTTGCCATCAATAAGGTTGACAAGATCACACATGA
T E G V E L VF G P D Y CAPETINGVQFATINIZKU VDI KTITHE

ATCTAAACTAAGATATTTGCAAGAGATGCCCCTGTCAAAATTAACTGATACCTCGCAATCTCATCTGTATACGCTCATAATAGATGAATCAGCGCAGTCT
s K L RY L Q EMUPUL Ss KL TDT S @ s HL Y TLTIIDE S A QS

TTTCAAATTCTTATAGACGGTAAGACGGTTATGGTAAGAGAACATATCGAAGACAAGAAAAAGGTCAATTTTGAGCCACCCATTACACCGCCTTTAATGA
F Q I L I DG K T VMV REUHRBTIUEUDIZ K K KV VNTFEU®PZPTITU?PUZPILMI

TTCCTGATGTTTCAGTAGCGAAACCGCATGATTGGGATGATCGCATCCGAATCCCAGATCCTGAGGC GG TGAAGCTCAGTGATCGGGATGAACGAGACCC
P DV s VA KP BDWDODRTIURTIU®PDUZPEAVIKILSDURUDERTDP

ATTGATGATTCCACATCCAGATGGCACTGAACCACCAGAATGGAACAGCTC CATCCCCGAATACATTCT TGACCCAAATGCTCAAAAGCCCTCGTGGTGG
L M I P HUPDGTEU®PUPEWNS S5 I P E Y ILDUPNA ADZGQIKP 5 WNW

AAGGAACTTGAGCACGGGGAATGGATACCGCCCATGATTAAAAATCCTCTT TGCACTGCAGAACGTGGT TGTGGCCAGCAGATACCAGGGCTGATAAATA
K E L E H G E W I PP MTIKNUPULT CTATEU RTGT CSGOQOQTIUPGUL I NN

ATGCCAAGTACAAAGGTCCAGGCGAACTCAATGAAATCATAAATCCCAATTACATGGGGGAATGGCATCCACCGGAAATTGAAAACCCGCTATACTACGA
A K Y K G P G E L N E I I NP N Y MG EWWHU®PPETIENUPTILY Y E

AGAGCAGCACCCATTGCGCATCGAAAACGTTATCAGTGGTGTGATCCTCGAGTTTTGGAGTGGATCTCCAAACATGTTGATAAGCAACATTTATGTTGGT
E Q HPLRTIENUVI S GGV I LEVFWS G S P NMILTISNTIZYVG

AAAAATGTAACAGAGGCGCAAATTATTGGGAATAAGACTTGGCTGATGAGAGACCGCGCGTTTAGAGGC TCCGATGGCCCCACAGAACGCAAATTCATGA
K NV T EAQ I I G N KTWULMZBRDI®RATFI RTGSDGPTEIRIKTFMN

ATAGCAGACTAGGAAATCTACAAACAACTTTCCATAACGAAAGAGAATCCCCTAATCCATTTGACCGCATTATAGATCGCATATTAGAGCAACCTCTGAA
$s R L G N L Q TTT FUHNUEIRESPNUPTFUDRTITIDI RTITILEISGQU®PUL K

ATTTGTGCTTACTGCGGCCGTCGTGCTCTTGACGACGTCGGTTCTTTGTTG TGTAGTATTTACATAGTGGACAAGTGTTAGTTTATAACATGGTCTCAAT
F vV L T A AV VL L TT S VLTCZCVVF T *

AATTGCACCACAACGGCTTCTCTTTTATAGATGGT TAACATTATAGTATCAATATTATCATCATGATTAAATGATGATGTATARTACTTACCCGATGTTA

AATCTTATTTTTTCATGCAGTAAGTAATCATGCAACAAGAAAAACCCGTAATTAAGCGAACATAGAACAACTAGCATCCCCGATAARGACGGAATAGAATA

GTAAAGATTGTGATTCATTGGCAGGTCCATT

Nucleotide sequence and deduced amino acid sequence of CNE/ of S. cerevisiae. The predicted amino acid sequence is
single-letter code. One TATA box and potential polyadenylation sites are underlined.
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1 38
C megkwllcmllvlgttivgaheghdddmidieddlddviee
39 98

H ,ll.vp.llgl.g,.vaepavyfkeqf.dg.gwtsrwieskhksdfgk~fvl,-----~-

S MKFSAYLWWLFLNLALVKGTSLLSNVTLAEDSFWEHFQAYTNTKHLNQEWITSEAVNNEG
C ieevedskskpdts.ptspkvtykapvpsgevy-—--.adsfdrgt.sg-..1l.k.kkddt
99 158
H —=——--- sgkfygdeek-—--~- ...lgtsqgdarfyalsasf.-.fs-nkgqg..... ftv
o] fygdavk---=~~..,.lkttgdakfys..akfdksfs-nkgks..i.£fsv
S SK-—--IYGAQWRLSQGRLQGSAWDKGIAVRTGNAAAMIGHLLETPINVSETDTLVVQYEI
C ddeiak.dgk.evdemketklpg...lvlmsrakhha.sak.nk.fl-fd.kp.i....v
159 218
H .hegnid...gyv..fp--nsld-qtdmhg.s.-ynim....i.g.gtkk.hvif.y.gk
O .heqdid...gyv...a--sd.n-.edshge.p~yhim....i.g.gtkk.hvifhy.dr
S KLDNSLTCGGAFIKLMSGFMNVEALKHYAPDTEGVELVFGPDYCAPEINGVQFAIN-KVD
C nfqg.gie....yv..l.ktpeln-.dqfhdk.p-ytim....k.gedy-klh.ifrh.np
219 278
H nvlinkdi.ck---—-=-=-—-- deft...... vr-pdntyevk..nsq.esgsled.---
O nhmikkdi.ck-=-=--====-- .dvft..,...vn-,.dntyevq...ekaesg.lea.-—-
S KITHESKLRY-LQEMPLSKLTDTSQSHLYTLIIDESAQSFQILIDGKTVMVREHIEDKKK
C .tgvyeekhakrpdad.ktyftdkkt...... ln~-pdn..e..v.gsi.nsgnlln.---
279 338
H =~-wd--fl..kk.k.pdas..e...e.ak.d..tds.pe.w———--===->-—co—-———
0 --wd--fl. .kk.k.pdak..e...e.ef.d.eddk.pe.w-=—=————————c——w—-—o
S VNFEPPITPPLMIPDVSVAKPHDWDDRIRIPDPEAVKLSDRDERDPLMIPHPDGTEPPEW
C =--mt..vn.sre.e.pedq..e...e.pk....d...pd.wn.da.ak..deea.k.dg.
339 398
H --dk..h.p..d.k..ed.d.emd...e,.—===—==——————e——e——— v.g.pe...ew
0 --dk..h.p..d.k..ed.ddemd...e..-—~=——=——w——mwme———— mvd.pe...ew
S NSSIPEYILDPNAQKPSWWKELEHGEWIPPMIKNPLCTAERGCGQQIPGLINNAKYKGPG
C 1ldde...vp..d.e..ed.d.dmd...ea.qg.a..k.esap...vwgrpm.d.pn...kw
399 458
H kprqg.d..d.k.t.ih...d..e.spdpsiyayd.~-fgvlg.dl.qgvksgtifd.flitn
O kpkgkk..a.k.k.ih....i.d.tpddnlyvydd-.gaigfdl.qvksgtifddvi.td
S ELNEIINPNYMGEWHPPEIENPLYYEEQHPLRIENVISGVILEFWSGSPNMLISNIYVGK
C kppm.d....q.i.k.rk.p..dff.dle.fkmtl-f.aig..l..mtsdiffd.fi.cg
459 518
H deay.eef..e..gvtka.e-—-—--—-—- kgmkdkgdeeqrl-----—--—--—-—-———-—=--—=
O s.e..kkf.e..lkitrege--=-—-—--- k.-kgkktkkgk-—--~--—-----—---o-m-—
S NVTEAQIIGNKTWLMRDRAFRGSDGPTERKFMNSRLGNLQTTFHNERESPNPFDRIIDRI
C drrvvddwa.dg.glkka.dgaaepgvvggmieaaeerpwlwvvyvltval.vflv.1lfc
519 578
H ———r——mm—mmmmmeec e keeeedk—~--- krkeeeeaedkeddedkdedeedeed
0 oo kkeknek—----- ikkekmkkrkranrkkkk*

S LEQPLKFVLTAAVVLLTTSVLCCVVET*
C csgkkgsspveykktdapgpdvkeeeeekeeekdkgdeeeegeekleekgksdaeedggt

579 609
H keedeeedvpggakdel*
C asgeeddrkpkaeedeilnrsprnrkprre*

Figure2. Comparison of the amino acid sequence of CNE] (S) with calreticulin from H. sapiens (H)and O. volvulus (O) and calnexin
from C. domesticus (C). Identity with CNE/ is indicated by *." and gaps are indicated by " -".
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