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L27, a novel heterodimerization domain in
receptor targeting proteins Lin-2 and Lin-7

Membrane-associated guanylate kinases
(MAGUKSs) are emerging as pivotal for the
organization of cell-surface proteins and
their interaction with the cytoskeleton’.
They are involved in cell junction
organization and tumour suppression.
Recent work has indicated that the
Caenorhabditis elegans MAGUK protein
Lin-2 is crucial for the proper targeting of
the worm growth factor receptor Let-23 to
the basolateral surface of epithelial cells?.

Lin-7 and Lin-10 are also required for the
basolateral targeting of this receptor in
worm and form a complex with Lin-2
(Ref. 3). Mammalian Lin-7 (or Veli)* has
also been found to associate with several
other smaller Lin-2-related MAGUK
proteins including Dlg2, Dlg3, Pals1 and
Pals2 (Ref. 5).

Lin-2- and Lin-7-related proteins contain
a PDZ domain (i.e. domain present in PSD-
95, dlg and Z0O-1/2), which is not involved
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in complex formation with the other Lin
proteins®*. PSI-BLAST searches® with the
N-terminal region preceding the PDZ
domain’ of DIg2 retrieved all members of
the Lin-2 family of MAGUKS. DOTPLOT?
two-dimensional visual comparison
analysis of these proteins indicates an
internal duplication, which is confirmed
by MACAW alignment analysis® (P value
10-%%). Using the second duplicate alone
in DIg2, additional BLASTP searches
against the wormpep18 database show
weak similarity (£ value 0.1) to the Lin-7
protein. In Lin-7, the matching region is
also located at the N-terminus and is

followed by a PDZ domain. The
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MAGUK
Cask_b nm 405 AVQRAKEVLEEI SCYPE[ 1] NDAKELKRI LTQ PHFMAL L QTHDVWAHEVYSDEALR 070589
P55T/ PALS2_ b mm 56 NLELVNEI LEDI TPLI S[ 2] ENVAELVG LKE PHFQSLLEAHDI VASKCYDSPPSS  AAD45009
Canguk_b dm 405 AVGRCRDVLEQLSSTS{H 7] YAKEELMRLLAA PHVQAL LHSHDVVARDVYGEEAL R Q4210
Dig3_b hs 68 AVALAEDVNMVEEL QAASV[ 1] SDERELLQLLST PHL RAVL MVHDTVAQKNFDPVL PP QL3368
Dig2_b hs 91 NLELVQEl LRDLAQLAE[ 2] STAAELAHI LQE PHFQSLLETHDSVASKTYETPPPS QL4168
LIN2_b ce 421 TSTLRKETLNQ DGLLJF 2] PEALELRQLLNS PHLASCVQAL DVVWCEI RDPKNEA P54936
PALS1_b hs 186 VQDLVQEVQTVLKPVHQ  KEGQELTALLNA PHI QALLLAHDKVAEQEMQLEPI T AF199008
HSZZ27178 hs 15 AAALADDLAEEL QNKPL[ 1] SEI RELLKLLSK PNVKALLSVHDTXAQKNYDPVLPP  AA322046
Cask_a mm 346 AVSQVLDSLEEI HALTD[ 3] KDLDFLHSVFQD QHLHTLLDLYDKI NTKSSPQ RNP 070589
P55T/ PALS2_a nmm 1 . MQQVLENLTELPSST({ 3] | DLI FLKA MEN Pl VKSLAKAHERLEDSKLEAVSDN  AAD45009
Canmguk_a dm 346 AVQRI LDCLDDI YSLQD[ 2] VDADVLRDM_RD NRLHQFLQLFDRI AATVVWTSNGRA Q4210
Dl g3_a hs 10 LHETLALLTSQLRPDSN[ 2] EEMGFLRDDFSE KSLSYLMKI HEKLRYYERQSPTPV QL3368
Dig2_a hs 11 AVQQVLDNLGSLPSAT(J 3] LDLI FLRA MVES[ 24] KYMLKYFGAHERL EETKL EAVRDN QL4168
LIN2_a ce 371 KVLGSLDAI NSLLDPNS[ 2] PGSTTFQKI HDD GSVRNLLRLYDKI KALPCEPWTE P54936
PALSla hs 123 DVEDLFSSLKHI QHTLV[ 5] EDI SLLLQLVQN RDFONAFKI HNAVTVHVSKASPPF  AF199008
LIN7
LIN7 ce 120 DVQRI LELMVEHVQKTCGE[ 3] AKLASLQQVLQS EFFGAVREVYETVYESI DADTTPE  CAA22459
LI N-7-BA rn 15 DVARAI ELLEKLQESCE[ 3] HKLQSLKKVLQS EFCTAI REVYQYMHETI TVNGCPE @2Z251
hypLIl N7 sm 1 RCPE[ 3] SKLAALQRI LQS DFCDM REVYEH YTTVDI NGSEE 017458
HPT
rdea dd 26 EKEFTFELLDSYI SSVE EHLPELLNSFEA [ 1] DLKGAVLHSHDI KGSSSYI GCEAV Or7083
EVGS_ECOLI ec 1098 DLQLMXEI LMTFQHETH  KDLPAAFQALEA [ 1] DNRTFHQCI HRI HGAANI LNLQKL P30855
BARA_ECOLI ec 822 KTDLARDMLQWLLDFLP  EVRNKVEEQLVG [ 1] NPEGLVDLI| HKLHGSCGYSGVPRM P26607
TORS_ECOLI ec 811 GTEKI HEW_VLFTQHAL PLLDEI DI ARAS [ 1] DSEKI KRAAHQLKSSCSSLGVHI A P39453
CHEA_ECOLI ec 8 FYQTFFDEADEL LADVE QHLLVLQPEAPD [ 2] QLNAI FRAAHSI KGGAGTFGFSVL P07363
YPD1 sc 24 DSDFSKGLI | QFI DQAQ  TTFAQVIQRQLDG [ 2] NLTELDNLGHFLKGSSAALGLQRI Q07688
ATHP3 at 38  NPDFVSQUWTLFFQDSD  RI LNDLSLSLDQ [ 3] DFKKVDPHVHQLKGSSSSI GAQRV QZNV9
Consensus (80% .hthh.-.hpph.t..t....ph..L.t.hpp...... ht. hht haphhttt...s....
Sec.struc.pred. (2lin) ..hHHHHHHHHHH. . . . ... HHHHHHHHHH. . . .. HHHHHHHHHHHHHhhRA. ... L
Sec.struc.pred. (7lin) . HHHHHHHHHHHHH. . . . .. HHHHHHHHHHHH. . . . HHHHHHHHHHHA, ..
Sec. struc. (1a0b) .. HHHHHHHHHHHHHHH. . . HHHHHHHHHHHH. . . .. HHHHHHHHHHHHHHHHHH. . . . . L
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Figure 1

Multiple alignment of L27 domains of the MAGUK Lin-2-related proteins, Lin-7-like proteins and selected members of histidine phosphotransfer
(HPt)-domain-containing proteins. First column: protein names (repeated domains in the same protein are labeled a or b); second column:
species names (at: Arabidopsis thaliana; ce: Caenorhabditis elegans; dd: Dictyostelium discoideum; dm: Drosophila melanogaster; ec:
Escherichia coli; hs: Homo sapiens; mm: Mus musculus; rn: Rattus norvegicus; sc: Saccharomyces cerevisiae; sm: Schistosoma mansonii);
third column: first amino acid of the domain; far-right column: database accession numbers. Conserved negatively charged residues are
shown in red; conserved hydrophobic residues are shown in blue; other conserved residues are shown in bold. The consensus sequence
(conserved in 80% of the sequences) shown below the alignment; h, p, a, t, s and - indicate hydrophobic, polar, aromatic, turn-like, small and
negatively charged residues, respectively. Conserved residues, hydrophobicity patterns and secondary structure elements resemble the core
of HPt-signalling domains®® and are shown below the MAGUK/LIN alignment. The predicted secondary structure taken from the consensus
of the Lin-2-related proteins (2lin), the consensus of Lin-7-like proteins (7lin) and the known secondary structure of the HPt-domain-contain-
ing proteins (1a0b) are shown (H, helix known or predicted with expected average accuracy >82%; h, helix predicted with expected average
accuracy <82%)'. Three blocks of the multiple alignment are seperated by variable regions (represented by numbers in brackets). MACAW
alignment analysis® shows significant similarity between both copies of lin-2 and lin-7 for three distinct blocks marked in red. The first block
has a P value of 7.7 X 10723 over 12 amino acids, the second block has a P value of 4.9 X 1078 over six amino acids and the third block
has a P value of 105° over 13 amino acids.

PII: S0968-0004(00)01599-1 317




PROTEIN SEQUENCE MOTIF

Lin-2-like proteins
Cask

Lin-7-like proteins
Lin-7-BA

1 100 200
L1 laa

negatively charged residues
and a conserved aromatic
amino acid (Fig. 1).
Interestingly, in MAGUKS the
second copy of the domain
contains a conserved
histidine residue (except Lin-2
in Caenorhabditis elegans).

It has been confirmed
experimentally that this
region N-terminal to the PDZ

TiBS domain in Lin-2 and Pals1 can

Figure 2

Domain architecture of proteins containing the L27 do-
main (green). Examples of proteins with distinct modu-
lar organizations are shown. The domain names are ac-
cording to the Simple Modular Architecture Research
Tool*? (http://smart.embl-heidelberg.de). GuKe, guany-
late kinase domain; S_TKc, serine/threonine protein
kinase domain; SH3, src homology 3 domain; PDZ,

domain present in PSD-95, dig and Z0-1/2.

significance of the similarity is not only
supported by the biological context, but
also by analysis of the multiple alignment
(for details, see legend of Fig. 1).

The single occurrence in Lin-7 and the
duplication in Lin-2 (see Fig. 2) indicate
the presence of an independent domain
that we named L27, after the better
characterized MAGUK subfamily (Lin-2)
and its binding partners (Lin-7).The L27-
domain is generally ~50 residues in length
and its main features are conserved

mediate Lin-7 binding®-5.
These insights lend credence
to the hypothesis that the
binding process of Lin-2-
related MAGUKs and Lin-7 are
based on a domain-specific
heterodimer interaction and
the novel L27 domain
reported here is the basis for
the Lin-2-Lin-7
heterodimerization.
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Are you a biochemist who keeps up-to-date by
surfing the net?

If so, you might be just the person we are looking for. From January 2001 TiBS is
planning to start a new section that will bring our readers important news and stories
that have been reported on the Internet. We hope that this section will filter and
distil the huge amount of information posted on the Web into concise and relevant
reports. What we need are enthusiastic scientists who would act as Editors for this
section and compile the reports. Could this be you? If you are interested, then
please contact Emma Wilson, Trends in Biochemical Sciences, Elsevier Science
London, 84 Theobald’s Road, London WC1X 8RR, United Kingdom.

Tel: +44 (0)20 7611 4400, Fax: +44 (0)20 7611 4401
Email: tibs@current-trends.com

318




