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Does sequence similarity of human choline
esterase, Torpedo acetylcholine esterase and
Geotrichum candidum lipase reveal the
active site serine residue?

In a recent paper Shimada et al. (1989) reported on the
complete amino acid sequence, deduced from a cDNA clone, of
Geotrichum candidum ATCC 34614 lipase. The authors could
find no overall sequence similarity between this lipase and other
lipases. The amino acid sequence does however show remarkable

GEOLIP
HUMANCE
TORPEDO

MVSKTF
MREMNLLVTSSLGVLLHLVYV
10 20
50v 60v
IPFADPPVGDLRFKH
IPYAQPPLGRLRFK
IPFAEPPVYGNMRFRR
60 70

100v 110v

LDKVVGLGKI IPDLNRGPL
-QSFPGFHG- - -SEMWNP
-EQFPGFPG-- -SEMWNP
100 110
150v 160v
VMVWI FGSSAS
ViIwlI QTGTSS
VMLWI YSGSST
140 150
200v 210v
DAITAEGNTNAGLHDQR
PG-NPEAPGNMGLFDQQ

HG-SQEAPGNMGLLDQR
190 200

GEOLIP
HUMANCE
TORPEDO

DTFKG
TAFLG
SAFLG

=

GEOLIP
HUMANCE
TORPEDO

£

GEOLIP
HUMANCE
TORPEDO

YGGAFV
YGGGF -
YGGGF -

R

GEOLIP
HUMANCE
TORPEDO

2 - X
> >» 0

250v
GEOLIP QLVAYGGDN
HUMANCE H
TORPEDO H

260v
TYNGKQLFHS
SPGSHSLFTR

SPGSRDLFRR
240

>

"

250

FLAAALNVVG

LCQADDDSE

PQPFTGS
PQSLTKWSD
PEPKKPWSG

DMAQGSVSMNEDC

<
o
o)
z
o)
<
<
x
m
»
e
m

-HVYDGKFLARVERVIVY
-DVYNGKY

220v
LEWVSDNIAN
LQWVQKNIAA
LQWVHDNIQF

270
ILasGGPLP
ILOSGSFNAPWAVTSLY
ILQSGSPNC

20v
TLAQAP
EDDI I I A

30v 40v
VLNGNEVISGYLEGKV
TKNGKVRGMNLTVFGGTV
LLVNTKSGKVMRTRIPVLSSHI
30 40 50
70v 80v 90v
YQGLKANDFSSACMQLDPGNAISL
IWNATKYANSCCAQN
VWNASTYPNNCQQY
80 920
120v 130v 140V
LNVFRPAGTKPDAKLP
LNVWIPA-PKPKNA-T
LNIWVPS -PRPKSA-T

130
180v 190v

MGQPVVFVSINYRTGPYGFLGG
SMNYRVGALGFLAL
VVLVSLSYRVGAFGFLAL

170 180

TA

- =

LY
LYy
LY

SEDC

NREMSEDC
120

LAYTEE
160

230v
FGGDPDKVMI
FGGNPKSVTL

FGGDPKTVTL
220

%AOV
SAGAMSVAH
SAGAASVSL
SAGRASVGM
230
290v
PESAYS-RFAQYAG
EARNRTLNLAKLTG

EGRRRAVELRRNLN
270

FGE
EGE
FGE
210

280v
YFDSTSVG

PWASVSVA
260

GEOLIP CDASA
HUMANCE C

280
350v

IPDA
LTDM
FPTS

GEOLIP |
HUMANCE F
TORPEDO F

SREN -
TORPEDO CNLNS -

330
400v
GEOLIP ICSEA
HUMANCE EFQEG
TORPEDO D FMS G
380
450v
GEOLIP QSPRR
HUMANCE CP AL E

TORPEDO C P LMH
430

GEOLIP
HUMANCE ERRDN

TORPEDO VKELNY

480

GEOLIP EG
HUMANCE TLNTE
TORPEDO DLNTE

»
z

AYRRYF

v » T
- =4 m

310v
TLACLRSKS
I'1KCLRNKD
LIQCLREKK
290
360v
YRSGRYAKYV
LELGQFKKT
LNAGNFKKT
340

m
o

w - m
E

410v
LDRVLSLYP
FPGVSEFGK

VPHANDLGL
390

- - >
w n »

460v
ATKDVNRWT
FSEWGNNAF

NKYTKFGNGTY
440

,_
z

510v
FANHHDPNVG
AEEILSRS I

AEEEALSRRIM
490

»

=
<

560v
SDVTLFGS
RIMTKLRAQQC

540

v v
0 O o

0O 0 v
- - <

320v
VLHSAQNSYDL
EILLNE--AFY
EL IDVE - - WN¥
300 310
370v
I TRNQEDEGT |
LVGVNKDEGTA
LLGVNKDEGSF

330v

KDLFGL
VP -YGT
LP-FDS

380v

LAPVAI
FLVYGA
FLLYGA

N A
PG
PG

PQF L

340V

RF -
320

390v
TTTPHV
FSKDNN
FSKDSE

KKWL
S 3T
SKIsS

GFGPRPDGN
-NFGPTVDGD
SFVPVIDGE

420v
SWSE
| LF
AV TL

om®

400

470v

n <

YYEE

=

450
520v

TNLKQWDMYTDSGKEMLAQ I
KRWANFAKYGNPNETQNMS
HYWATFAKTGNPNEPHSQE

500

LATQLHNLVPFLGTFHGS

YFEFNHRASNLVWPEWNGYV

350 360 370

430v 440v
GAPFRTGILNALTPQFKRIAAIFTDLLF
HYTDWVDDQRPENYREALGDVVGDYNF I
QYTDWNDDNNG I KNRDGLDDIVGNHNV I
410 420
480v 490v
DLLFQYYAGPWSSS
HRSSKLPWPEWMGVMHGYEIEFVFGLPL
IHGWEIEFVFGLPL
470

500v

460

540v
HM I GNSMR
TSWPVFEKS

SKWPLFTT
520

550v
TDDFRI
TEQKYL

KEQKF I
530

530v

510

RFWTSFFPKVLEMTGN IDEAEWEWKAG
KVHQRLRVQMCEFWNQFLPKLLNATET IDEAERQWKTE

550

560 570

Fig. 1. Amino acid sequence comparison between Geotrichum candidum lipase (GEOLIP), human choline esterase (HUMANCE) and Torpedo

acetylcholine esterase (TORPEDO)

Residues with identity are boxed in. The data are from Shimada ez al. (1989), Lockridge et al. (1987) and Sikarov et al. (1987) respectively. The
active site serine at residue 236 on GEOLIP has a star above it.
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sequence similarity to two other proteins, Torpedo acetylcholine
esterase (Sikarov et al., 1987) and human choline esterase
(Lockridge et al., 1987), which we show in Fig. 1 below. The
sequence similarity is highest in the front half of the molecule,
there being 329, and 33.49%, identity respectively in a 344-
amino-acid overlap. Several segments of the proteins are ident-
ical, but perhaps the most interesting region is that at amino acid
residues 233-238 in the Geotrichum sequence. This contains the
sequence FGESAG and the serine residue is known to be at the
active site, as determined by direct labelling studies, of
acetylcholine esterase (MacPhee-Quigley et al., 1985).
Maraganore & Heinrikson (1986) in a recent review article
pointed out that there were two classes of serines involved in
lipase mechanism; one involved in micellar substrate binding,
and the other in the active site. These two sites have led to
complications in ascribing assignment of function to these serine
residues in lipases. Acetylcholine esterase and choline esterase on
the other hand do not appear to require a micellar substrate, the
substrate being fully soluble in water ; hence the active site can be
positively identified. In their paper Shimada et al. (1989) have
proposed this peptide in Geotrichum, by somewhat loose homo-
logy with other enzymes, to be a component of the interfacial
lipid recognition site, the conserved sequence being -GXSXG-.
However, the absolute sequence conservation with acetylcholine
esterase, choline esterase and other carboxylesterases (Krisch,
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1971) is stfongly indicative that this serine is at the active site of

the enzyme.

The crystallization of both acetylcholine esterase (Schrag et
al., 1988) and Geotrichum candidum lipase (Hata et al., 1979) has
been achieved and it will be interesting in time to see how the
highly conserved regions in the enzymes are related to the three-
dimensional structure.
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