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The PLAT domain: a

new piece in the PKD1

puzzle
Alex Bateman* and
Richard Sandford?

Autosomal dominant polycystic
kidney disease (ADPKD) has a

prevalence of 1 in 800 of the world’s

population and accounts for 10% of
individuals who require renal
replacement therapy, either dialysis
or transplantation. Renal cyst

Figure 1

formation occurs as part of a ‘two-
hit’ process in which inactivation of
both alleles of ADPKD genes leads
to abnormalities of cell proliferation,
apoptosis and differentiation [1]. Of
ADPKD cases, 85% are due to
mutations in the PKD/ gene, which
encodes a 4,302 amino acid protein,
polycystin-1 (PKD1), of unknown
function. Comparison of the PKD1
sequence with homologous
sequences from mouse and Fugu
predicts polycystin-1 to have a large
extracellular region of 3,000 amino
acid residues, a region containing

11 putative transmembrane
segments and a short intracellular
tail [2]. A well-defined extracellular
domain structure is apparent; the
presence of amino-terminal leucine-
rich repeats, a C-type-lectin domain
and multiple PKD repeats suggests a
role in cell—cell or cell-matrix
interactions (Figure 1) [3]. So far, no
extracellular ligands of polycystin-1
have been identified. Of the
intracellular regions of PKD1,
functional properties have been
defined only for the short 198 amino
acid carboxy-terminal region, which
contains a predicted coiled-coil
domain. These include a direct
interaction with the carboxyl
terminus of the protein encoded by
PKD2, polycystin-2 [4], activation of
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Schematic diagram of the domain
organisation of PLAT domain proteins.
Information and alignments for each of the

domains can be found in the Pfam database

[14,15] using the following identifiers or
accession numbers: leucine-rich repeats,

PFO0560; C-type lectin, PFOO059; LDL-A,
PFO0057; PKD domains, PFO0801; PLAT
domain, PF01477; lipoxygenase, PFO0305;
Zn2*+-dependent phospholipase C,
PF00882; lipase, PFO0151. Abbreviation:
aa, amino acids.
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transcription factor AP-1 [5] and
activation of heterotrimeric

G proteins [6]. The last of these
occurs via a motif present in one of
polycystin-1’s most highly conserved
regions. Polycystin-1 may therefore
act as a cell-surface receptor or form
part of a large membrane-associated
complex that is capable of signaling
by several different pathways to
control cell proliferation and
differentiation. To further aid the
understanding of this enigmatic
protein, we have surveyed all the
intracellular regions for potential
domains that may suggest novel
functions and identify further
avenues for experiment.

The current model of polycystin-1
topology suggests that there are four
intracellular regions that are large
enough to contain a discrete protein
domain. These regions are between
transmembrane ((I'M) helices TM1
and 'T'M2 (residues 3,096-3,280), TM3
and TM4 (residues 3,344-3,558), TM5
and 'TM6 (residues 3,603-3,668) and
the carboxy-terminal region after
TM11 (residues 4,105-4,302). The
high sequence conservation seen in
these regions between the human
and Fugu polycystin-1 suggest that
they are functionally important. We
have used each of these regions as a
query for the sequence comparison
program PSI-BLAST, using an
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expectation-value (£-value) threshold
of 0.001 [7]. For each of the four
intracellular regions, PSI-BLLAST
returned the known PKD1
orthologues from human, mouse and
Fugu. Only one region returned
significant matches with PSI-BLAST.
"T'he first intracellular region between
"TM1 and 'TM2, which represents the
most strongly conserved sequence
region of PKD1 between human and
Fugu [2], was found to match to 67
other sequences in SWISS-PROT
version 37 and TrEMBL version 9
[8]. These sequences include
mammalian lipoxygenases,
triacylglycerol lipase and lipoprotein
lipase. The common feature found in

Figure 2
10

PKD1_HUMAN/3118-3223 FKYEILVK:éW.GRGSGTT
042181/3249-3364 FKYEI QVKTGW. SRGAGTT
YS89_CAEEL/1333-1452 Y MYVI AVETGY. RMFATTD
LOX1_HUMAN/1-110 GLYRI RVSTGA. SLYAGSN
LOX2_RAT/1-111 GVNRI RVSTGD. SKYAGSN
LOX1_RABIT/1-111 GV RVCVSITGA. SI YAGSK
Secondary structure . EEEEEEEE. .. .. ... ...
LOXP_MOUSE/1-110 GAYRVRVVEGA. WLFSGSL
LOX2_HUMAN/1-110 GRYRI RVATGA. WLFSGSY
LOXE_MOUSE/2-111 VK¥KI LVATGD. SVEFAGSA
LOX5_HUMAN1-114 PSYTVTVA_GS.SMFAGTD
070582/2-116 ATNKVKVATGT. DEFFSGTL
035936/2-122 AKCRVRVSTGE. ACGAGT
015296/2-121 AEFRVRVSTGE. AFGAGT
016025/374-490 Al YNVEVETGD. REHAGTD
LIPH_HUMAN/352-487 YHYOQLKI QFI N. TETPIS
LIPH_MOUSE/353-488 YHYOQFKI QFI N. QI EKPV
046647/341-465 FHYQVKI HESGTESDT ET N
LIPL_CHICK/341-465 FHYOVKI HFFGKTNVTKVD
LIPP_HUMAN/355-465 WRYKVSVTLSG . KKVT
Secondary structure EEEEEEEEEEE ... EE
LIPP_RAT355-465 WR¥QVTVTLSG .SKVT
LIPP_RABIT355-465 WRYOVAVTLSG. ... RRVT
LIPP_CAVPO/355-465 WRY IAVT_SG....SKVT
LIP1_HUMAN/356-467 WRYGVSI TLSG. ... RTAT
070478/356-467 WRYRVSLTFSG. ... RTVT
LIP2_MYOCO/358-470 WRYKVSVTLSGE. .. KELS
LIP2_HUMAN/357-469 WRYKVSVTLSGK. .. EKVN
LIP2_RAT/356-468 WRYKVSVTLSGA. . . KKLS
P91289/722-846 GRWEFRLHELN. SDLGGTT
065660/29-163 CVYTFYLRTGS. | WKAGTD
PHLC_CLOPE/284-398 KELVAYI STSG. ... EKDA
Secondary structure EEEEEEEE. . .. ... . ... ...
Q46150/284-397 NGL MVVI KIAN. El AA
PHLC_CLOBI/282-396 NEFNI VLKIFAD. . NKYA

100 110

| |
PKD1_HUMAN/3118-3223 . . . . . . . . .. ... SPAWFL
042181/3249-3364 . . P AWML
YS89_CAEEL/1333-1452 ESWYC
LOX1_HUMAN/1-110 DAWE C
LOX2_RAT/1-111 DAWE C
LOX1_RABIT/1-111 DAWF C
Secondary structure .. EEE
LOXP_MOUSE/1-110 DDAWFC
LOX2_HUMAN/1-110 DAWEC
LOXE_MOUSE/2-111 SDWFC
LOX5_HUMAN1-114 DDWY L
070582/2-116 KDPWYC
035936/2-122 SDAWF C
015296/2-121 PDAWF C
016025/374-490 DPDWFV
LIPH_HUMAN/352-487 TIl..PWSTGPRHSGLVL
LIPH_MOUSE/353-488 TI M. . LWGl EPHHSGLI L
046647/341-465 DWWSSPGFEAI
LIPL_CHICK/341-465 PFAFTI
LIPP_HUMAN/355-465 LPRVGA
Secondary structure . EEE
LIPP_RAT355-465 L PKVGA
LIPP_RABIT355-465 LPKVGA
LIPP_CAVPO/355-465 L PKVGA
LIP1_HUMAN/356-467 L PKVGA
070478/356-467 PSFPKVGA
LIP2_MYOCO/358-470 . . . . . « . . . . . LL g PKL GA
LIP2_HUMAN/357-469 LSEPKLGA
LIP2_RAT/356-468 LFRPTLGA
P91289/722-846 VEASDLD
065660/29-163 NYVEI T
PHLC_CLOPE/284-398 . . . . . . « . . « . . . . DAYKP
Secondary SIrUCIUTE . . . .. e e e e e e e EE
Q46150/284-397 . . ... ... ... DDWKV
PHLC_CLOBI/282-396 . . . . . . . . . .. ... DDWEL

ZZZ0P>>—1

QozzzZ

55
XX MXMO—IT

<=<

L)

DQVVEAOOOOAOOMHOOT—>

AT I<<TCOOIIIMT

==
oomown.

OO0

ozm
<=<no—m T<T
Zssomtnzzzacs
T—OMO————mMnnn—r—

00

;U:Ug

OAMM>—=NNON>—HOOOMOOMmM
ZOMZOTOOOARTOUMAIA——T
m—m—<mM= """ Tm <<
AAMAIDA—AA—4—A—H0mm—

—HO<DVIDAH4ZAAMA4444AmMmM<< A Ammmmmm—rr—
MM UOII<IIIIIMIT<<<MMMOOU-AMMMMmM>»—000
RZD<HAHN NN <MNNNNNOQTUTOUNMMMMMMMIO——

TmmmmommmT <mMm-——X

' —ZTVUVUUOUU>MU "~
T A<O0000000" O000OFZOEFOOOE OO®MMM

30
M.YGVﬁSRs HRH FHRNS
SLYGRESRSGHRH FARNA
NLSGNEGDQI FRS FSWGT
L VGQHGEAAL GK PARGK
L VGQHGEASL GK PCRDS
VGOHGEVEL GS PTRNK
EE..  EEEEEE S
LVGEHREAKLEL PARGK
LVGTRGEAELEL PARGE
LVGEHGEADL GK PLLGR
SLVGSAGCSEKHL PEY FERGA
LI VGTQGESHKOR FGR. . DFATGA
SI VGT PLVP L GK. . EFSAGA
SI VGTR PPLP LGK. EFTAGA
RI MGAKGRTDY L K WEHN. © .00 DFEAGS
SLLGTKEKMOKI'P GKG. . .. ... ASNK
SLLGT RI P GEG. .. ... .. TSNK
SLYGTV ENI P PEVS ANK
SLYGTLD NI P PEVS. . . SNK
SLEGNKG QYE GTLK: . PDS
EEEE. . E “EE EEE. .. .. ... .
SLEGNGG YE GSLH. . PGD
VSLYGSKGNSKQYE GLLK. . " PGD
VSLFEGDAG YE GSLK PGN
VALFGNKGNTHQYS GI LK PGS
VSLFEGSNGNTRQOCD GI K PGA
| ALFGRNG YE GSLK PDA
| ALYGSNE YE GSLK:. PDA
VALYGNNG YE GSLK:. PEA
I | GYGDENWL ADDI PNDSLL. . PSQ
ARIYDKDGDYI GIKNLOA - . - Wi
YMYEGLKTKDGKT QEWEMDNP DTY
EEEEEEE. . . EEEEE. ........... .. .. ..
MUNEGLERKDGTVOEWT L DNPGNDEEANQEDTY
NVYFGFETNEGKKFEWKL DNAGNDFERNQVDNY
120 130 140
VRDLOT. ARSAFELVNDWL EANGGLVE
VKDL OT. GSSSYFLVEEWL EKTDGHVE
VKDLOT. QDIWYEPENNWLGI. . ... KNGDGE
VEGPGA: GDEVREPCYRWY NGVLSLP
VRGPGDQGSENMFPCYRW. RSILSLP
VAL GAAEDKYWEP CY RWY DGVOSLP
EEE. . ..... EEEEEEEEE. . . . ... ... EEE
VQGPGT. SAEAVEPCYRW EGIi LSLP
VOGP GA. CAEVAFPCYRW EDI LSLP
VIOGPGT. QGEAFFPCYSW/ KETICLT
LRTPHG. .“DYI EFPCYRW DVEVVLR
I CAPDC. . RVMHEPAYQWM YETLALR
LEWLPG. . AALHEPCYQWL AGELVLR
LTPPRG. . GHLLFPCY QWL AGTLVLQ
Ll SSTOD: RVESERCERWY DMVLF P
VKAGETQ. QRMTECSENTD 8EKIF K
KAGETQ. ORMTECPENL D EKVFVN
VKAGETQ. RKVI FCSREKV ASVVEVK
VKSGETQ. KKVVECSRDGS EAAI FVK
VETNVG." KQENECSPETV EVLLTLT
EEE. ... .. EEEE, . ...... . EEEE
VERNDG. - RVENECSODT DVLLTLS
VEQNDG. . RVEKECSTDT DILLTLT
VTRSDG. - RVEDECSQDT EVELTLO
VQKGEEK. TVYNFCSEDT DTLLTL
VOKGEER. TEHNFCSEET DI LLTLL
VOSGEYG. TKYNFCSSNT DVLQSLS
VOSGEDG. TEYNFCSSDT NVLQSLY
VOSGVDG. KEYNFCSSDT DVLQSLY
CVLMVNNWL LKEATPGYR EI AIFSN
AQCSTODFE] EQWLATDT RNNCPVK
I TANG.". . _KVVVDKDI N NSTNNI K
EE. ... .. EEEEEE. .. .... . ...... EEE. .
VIARG . “SVOMEKOl N NEKYY
LI ANG. . . . KVI'QQQDVN NETYY

60 70 80

|
Il-'RI ATPHSLG%VWKI WHDNK
EHI ATDTSL GNVWKMRI WHDNK
FVMTTAFEPLGELEYMRLWL DDA
LKVEVPEYLGPLLFEV RKRHL
FKVDVSEYLGPLLFV gKWHY
EKVNVSKYLGSLLFEV KKHF
EEEE. ... ... EEEE EE. ... .........
FDFDVPEDL GPLIQFV —|KSHT
FDHDVAEDL GL LQF V. RKHHWL
LEVDVPLHLGRLLAV _?KSKG
YDVTVDEELGEI QLV EKRKY
YTV?CS DLGELII | HKEPH
FEVTL DVGTVL ML HKAPP
F?VTLP DVGRVLLL HKAPP
Y V?G. FDVGDI QLI HSDGG
EL LDVDI GELI Ml WENS
FLI TLDKDI GELI LL WENS
FLI YTEVDI GELLML WKSD
F YTEVDI GDLL ML QWEKD
N DSDV)VGD:S vV I_WYNN
E EE. .. .. . EEEE EE. ... ... .....
K DSDMDVGDL Vv WY NN
N DSDVDVGD \ WY NN
N DSDVDVGDL \ WY NN
Y DAKLDVGT Vi WNNN
NEFDAKLDVGTI EKV: WNNH
HDI DVDL NVGE \ WHNN
CAl DVDFNVGK \ WNKR
RDI DVDI NVGE \ WNNK
IS\IDF.G | GRL Vv E SPA
GPDYNYFERGNL FSGRAPCL
L. KDENLKI DD 8 M RKRKY
EEEEEE. . . EEEEEEEE. . .. .. ... .....
| . KKPSI KFSDI NRM RKANF
MKDGEEVDI NNI SNY RKERL
Homo sapiens
Fugu rubripes

} Polycystin

Caenorhabditis elegans
Homo sapiens

Rattus norvegicus
Oryctolagus cuniculus

Mus musculus

Homo sapiens

Mus musculus

Homo sapiens

Mus musculus

Mus musculus

Homo sapiens

Plexaura homomalla —
Homo sapiens
Mus musculus
Mustela vison
Gallus gallus
Homo sapiens

{— Lipoxygenase

Rattus norvegicus
Oryctolagus cuniculus
Cavia porcellus

Homo sapiens

Mus musculus
Myocastor coypus
Homo sapiens

Rattus norvegicus
Caenorhabditis elegans
Avrabidopsis thaliana
Clostridium perfringens

Clostridium novyi }Alpha toxin

Clostridium  bifermentans

{— Lipase

Current Biology

A multiple sequence alignment of PLAT domains. The colouring scheme is that used in ClustalX. The secondary structures for the known structures
are shown below the sequences; E denotes (-strand.




R590 Current Biology, Vol 9 No 16

all these alignments was topological
and sequence similarity to a
B-sandwich domain. We call this new
protein domain the PLAT domain
(after polycystin-1, lipoxygenase and
alpha toxin). The copy of the PLAT
domain found in polycystin-1
therefore identifies an important new
region of the protein.

T'he three-dimensional structure
of the PLAT domain is known for
human pancreatic lipase [9], rabbit
15-lipoxygenase [10] and alpha toxin
from Clostridium perfringens [11]. The
domain is a B-sandwich composed of
two sheets of four strands each. The
sequence relationship of the alpha
toxin to polycystin-1 can be
demonstrated by using the sequence
of the PLAT domain from the
known structure as a query for PSI-
BLLAST. The search essentially
converges to the same family,
including the polycystin-1 PLAT
domain. Soybean lipoxygenase [.-1
[12] contains a domain structurally
related to the PLAT domains. It is
more distant in sequence to the rest
of the family; PSI-BLLAST is able to
find relationships to the rest of the
family for only a few sequences.
Although structural similarities were
noticed between these structures, it
was not suggested that they share a
common ancestor [11].

The most highly conserved
regions in the alignment of known
PLAT domains (Figure 2) coincide
with the B-strands. Most of the
highly conserved residues are buried
residues. An exception to this is a
surface lysine or arginine that occurs
on the surface of the fifth B-strand of
all the ecukaryotic PLAT domains. In
pancreatic lipase, the lysine in this
position forms a salt bridge with the
procolipase protein. The
conservation of a charged surface
residue may indicate the location of a
conserved ligand-binding site within
the PLAT domain.

T'he importance of PLAT
domains is underlined by mutations
that lead to human disease.
Mutations in lipoprotein lipase lead
to chylomicronaemia and mutations

in triacylglycerol lipase lead to
hepatic lipase deficiency [13]. In
pancreatic lipase the PLAT domain is
involved in binding to the procolipase
protein. This interaction is required
to bring the enzymatic active site of
the lipase into close contact with its
lipid substrate. In 15-lipoxygenase, a
protein composed of an amino-
terminal B-sandwich (PLAT) and a
carboxy-terminal catalytic domain,
the PLAT domain may function to
localise the enzyme near its
membrane or lipoprotein sequestered
substrates, by analogy to the
lipase—procolipase protein—protein
interaction. It is also possible that the
PLAT domain of 5-lipoxygenase,
another member of the mammalian
lipoxygenase family, mediates an
interaction with the 5-lipoxygenase
activating protein (FLAP), an integral
membrane protein. For alpha toxin
and plant lipoxygenases, it has been
suggested that the PLAT domain
interacts directly with the membrane
in a Ca%* dependent manner.
Although a Ca%*-binding region has
been predicted for alpha toxin from
crystallographic data and similarity to
cukaryotic calcium-binding C2
domains [11], the conserved residues
that form this region are not present
in the PLAT domains identified in
polycystin-1 or pancreatic lipase.
PLAT domains may therefore be
involved in protein—protein and
protein—lipid interactions. The
presence of the PLAT domain in the
first cytoplasmic loop of polycystin-1
suggests that this region is important
in mediating interactions with other
membrane protein(s) involved in
polycystin-1 function.
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A latrophilin/CL-1-like GPS domain in polycystin-1
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The WSC domain

A PSI-BLAST [S1,S2] search of the region of PKD1 lying
between the leucine-rich repeat flanking regions and the
first PKD domain of PKD1 (amino acid residues 181-272)
using an expect value (£-value) inclusion threshold of
£ <0.01 revealed significant similarity to two regions of
Trichoderma harzianum B-1,3-exoglucanase [S3]
(E£=1x10" and 6 x 10-3) by iteration 1, and nine addi-
tional proteins (Figure S1) by convergence after five itera-
tions. Independent evidence for these domain
homologues and those discussed below was provided by
generalised profile analysis [S4], in which the significance
was better than p < 0.01 in all cases.

We term these homologues WSC domains, after §. cere-
visiae WSC1 (cell-wall integrity and stress-response com-
ponent 1; also called Slgl and Hes77), WSC2, WSC3 and
WSC4 proteins, which each contain a single such domain
[S5]. 8. cerevisiae WSC1-3 proteins are localised to the
plasma membrane and function upstream of the
PKC1-MPK1 pathway [S5-S7]. The WSC domains in

these proteins are predicted to be extracellular and are

Figure S1

amino-terminal to serine- and threonine-rich regions, a
single predicted transmembrane sequence and divergent
carboxy-terminal cytoplasmic sequences. The functions of
these WSC domains are unknown but the WSC1-3 pro-
teins are suggested to act as sensors of environmental
stress [S5-S7], and WSC4 (also called Yhe8p) is implicated
in protein translocation to the endoplasmic reticulum [S8].

Tandem WSC domains are also found in a hypothetical
human protein (KIAA0523) that appears to be a member of
a novel sulphotransferase subfamily, and in the
T. harzianum [3-1,3-exoglucanase [S3]. The latter occur-
rences indicate that the PKD1 WSC domain, and its homo-
logues in general, might possess a carbohydrate-binding
role. This would complement the predicted protein-,
lipoprotein- and carbohydrate-binding functions conferred
by the PKD, LDLa and C-type lectin domains of PKDI.

The LH2 domain

The cytoplasmic region between the first and second
transmembrane regions of PKD1 was found to contain a
B-barrel domain, homologous to a non-catalytic domain of

Multiple sequence alignments of WSC

) ! ‘ ) KIAAO789 Hs 1
domains. Amino acid residues are coloured KIAAO789 Hs 2
according to a 80% consensus (calculated KIAA0523 Hs 1

) KIAA0523 Hs 2
using the program Consensus [S13]: + f-13exoGluc  Th 1
indicates positively charged residues (H, K and B-13exoGluc  Th 2

WSC1/Slgl Sc
WSC2/YNL283c Sc
WSC3/YOL105¢c Sc
WSC4/YHL028w Sc
Hp-WSC Hp
SPBC30B4.01c Sp
PKD1 Fr
PKD1 Hs
Consensus/80%

2-structure (PHD)

R, green); — indicates negatively charged
residues (D and E, green); a indicates aromatic
residues (F, H, W and Y, highlighted in yellow);
b indicates big residues (E, F, I, K, L, M, Q, R,
W and Y, grey or yellow); c indicates charged
residues (D, E, H, K and R, green); h indicates
hydrophobic residues (A, C, F, H, |, L, M, V, W
and Y, highlighted in yellow); | indicates

@Y DDT- QSRALRGVSFFDYKK- - MT1 FI
S AVFRCGEFRRP- - DNLSLALPVTAAMLN- - N5V
OFSDDG- HERTLKGAVFYDLRK- - MTVS|

- QDNOA- ERGYL YGCLEFGAHS
- VDFOT- EKEYPLAALA- GTA®
- ®A- ERSYVYACLEAGAHS

EEEEe

eEee

aliphatic residues (I, L and V, highlighted in KIAAO789 Hs 1
yellow); o indicates alcohol residues (S and T, E:ﬁﬁggg :: i
pink), p indicates polar residues (D, E, H, K, N, KIAA0523 Hs 2
Q, R, Sand T, dark blue); s indicates small o
residues (A, C, S, T,D, N, V, G and P, light WSC1p/Slglp  Sc
blue); u indicates tiny residues (A, G and S, wgggm\‘)ﬁggg 22
light blue). Residues that are predicted to form WSC4/YHLO28w Sc
disulphide bridges are shown as white-on- Hp-wSC Hp
black. Predicted [S14] secondary structures oy loBaote 3p
are indicated below the alignment (e/E, PKD1 Hs

extended or B-strand structure; h/H, helix);
lowercase letters represent predictions that
have expected accuracies of > 72% and
uppercase letters represent predictions that
have expected accuracies of > 82%. Residue
numbers and GenBank identifiers are shown

Consensus/80%
2-structure (PHD)

VS- - - - EA GKG- - - ERGSVEG- GANRLSVYRLQ 127- 219 (3882299)
L HDREDEQLI8AQKESA- - - EEFES®G- TPSYFI VYQTQ 230- 324 (3882299)
VG- - - - LEE@NHE@KG- - - EKGSV8G- AVDRLSVYRVD  35- 127 (3043570)

RLAEY[E- VYQTPVQDTRC 138- 233 (3043570)

8- GPNRLDI YSYG927-1024 (2924313)
G- GPNRLDVYSLA 816- 914 (2924313)
G- CEDAYSVYQLD 21- 110 (1711396)
@G- GSSAMNVYI NN 25- 118 (1730647)

SLTKSTDSNOGTKESG - - WPYQMEG- GSSYMNVYVNA  39- 132 (1077307)
TS---- @SGT(@PG- - - YGYE@GNADKDLFGYI YL 25- 110 ( 731607)
P----- @TTSETG - - YPVEKOG GSDSYSVYVDE  15- 101 (465861)
VS- - - - SSLETTPEPG- - - YGSLMEG- CDLYMEVYLTG 1- 89 (3417427)
IS-- @SAAGTNP- - QVVEVI G- ALPLPI QNVHS 198- 296 (2627436)
------ @ SL{€SGPPAPPAPT[ER- GPTLLGHVFPA 177- 271 (1730587)
...... p..Cs..Cu......p.CG u.p.b.hh...
eEEEEE Current Biology

following the alignment. Abbreviations: Fr,
Fugu rubripes; Hp, Hansenula polymorpha;
Hs, Homo sapiens; Sc, Saccharomyces

cerevisiae; Sp, Schizosaccharomyces pombe;
Th, Trichoderma harzianum; (3-1,3exoGluc,
-1,3 exoglucanase.
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Multiple alignment of LH2 domains, coloured
LOX1 Oc  GVYRVCVSTG - - ASI YAGSKN- - - - KVELWLVGQH- - - - - - - - GEVELGSCLRPT- - - RNKEEEFKVNVSKY : .
Lox1 Gm  HKI KGTVWLMPKNELEVNPDGS( 11) SVSLCLI SATKADAHGKGKVGKDTFLEG N( 8) GESAFNI HEEVDGS according to the consensus scheme of Figure
LiP2 RN VRYKVSVTLS- - - GAKKLSG - - - - - YILVALYGN- - - - - - - - NGNSKQYEI FKGSLK- PEARHVRCI DVDI N i
PKD1 Hs  FKYEl LVKTG - - WERGSGTTA- - - - VGl MLYGVDS- - - - - RSGHRHLDGDRAFH- - - RNSLDI FRI ATPHS _Sl'_ Predicted [S14] secondary structures are
PKDREJ Hs  LCYLVTI FTG - - SRUGSGTRA- - - - N\VFVGLRGTVSTSDVHCLSHPHFTTLY- - - - - RGSI NTELLTTKSD indicated below the alignment (e/E, extended
PKD Fr FKYEI QUKTG- - - WBRGAGTTA: - - - HVCI SLYGRES- - - - - RSGHRHLDSRGSFA- - - RNALDI FHI ATDTS . N,
7K945.9 Ce  YNYVI AVETG - - YRNFATTDS- - - - TI CENLSGNEGDQ | FRSFRSEEDGNVEFPFS- WGTTDREVMITAFP or B-strand structure; h/H, helix); lowercase
Consensus/80% h.Ybl.V.hu..... bhsss.s....pl.1.L.G.......... p.cbs..b........s.p.b.bsss.s icti
2° structure EEEEEEEE EEEEEEE |Ettef5tr(:,‘jpl’esent p,redlcftfr;szglat h;ve

expected accuracles o 0 ana uppercase
Lox1 Oc  LGSLLFVRLRKKHFLK- - EDAVFCAVI SVQALGAAEDKYWFPCYRWAVGD- - - - GVGBLPVG 2 112 (126397) letters represent predictions that have
LOX1 Gm M3 PGAFYI KNYM - - - - QVEFFLKSLTLEAI - SNQGTI RFVCNSW/YNTKLYKSVRI FFAN 6- 146 (126398) expected accuracies of > 82%. Residue
LiP2 RN VGEI QKVKFLWNA- - - - - APTLCASGI TVQSG VDGKEYNFCSSDTVRED- - - - VLQSLYPC  340- 446 (4139580) . o
PKD1 Hs LGSVMKI RVAHDNKGL - - SPAWFLQHVI VROL- QTARSAFFLVNDWLSVE- - TEANGGLVEK 3118-3232 (1730587) numbers and GenBank identifiers are shown
PKDREJ Hs  LGDI HSI RVMHNNEGR- - SPSWYLSRI KVENL- FSRHI WLFI CQKW.SVD- - TTLDRTFHVT 1230- 1346 (4336954) i i iations
PKD Fr L GAVMKIVRI WHDNKGL - - SPAVWL QYVLVKDL - QTGSSSYFLVEEW.SVD- - NEKTDGHVE!  3249- 3363  (2627436) following the_ gllgnment. Abbrev'at'ons'_ce'
7K945.9 Ce  LGELEYNRLW. DDAGLDHRESVYCNRI | VKDL- QTQDI YYFPFNNWLGTK- NGDGETERLAR 1333- 1456 (1176908) Caenorhabditis elegans; Fr, Fugu rubripes;
C /80% 1Gol..h+lb.p...... bhp. | . Vbsl .. s.p. hbF. sppW . sc. ... .. .bh. . ]
Pyl Gl hlbp pssapip. L gos S P 2D SRR SC Reee curent Biols Gm, Glycine max (soybean); Hs, Homo

9y sapiens; Mm, Mus musculus; Oc, Oryctolagus

cuniculus (rabbit); Rn, Rattus norvegicus;
LOX1, arachidonate 15-lipoxygenase; LIP2,
pancreatic lipase-related protein 2.

lipoxygenases [S9]. A PSI-BLAST search [S1,S2] using
PKD1 residues 3,096-3,280 as query revealed significant
similarity (£ < 107°) by iteration 1 to the amino-terminal
domain of mammalian arachidonate 5-lipoxygenases
(Figure S2). This domain has an eight-stranded B-barrel
fold [S9] and is highly similar in structure to the carboxy-
terminal domains of mammalian lipases [S10,S11] and the
amino-terminal domains of plant 15-lipoxygenases [S12]
(Figure S2). We term these domains lipoxygenase homol-
ogy 2 (ILH2) domains. The current model for the function
of LH2 domains is that they facilitate binding of lipase
and lipoxygenase substrates to the enzymes’ active sites
[S9]. Thus the presence of this domain in the first cyto-
plasmic loop of PKD1 suggests a role in lipid-mediated
modulation of PKD1 function.
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