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A developmentally regulated gene product from Dictyostelium
discoideum shows high homology to human a-L-fucosidase
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A cDNA library of poly(A*)-RNA has been prepared from membrane-bound polysomes of Dictyostelium discoideum
and screened for clones hybridizing to mRNA species that encode developmentally regulated proteins. The clone investi-
gated in this paper recognizes a 1.8 kb transcript that accumulates strongly between the growth phase and aggregation
stage. Stimulation of cells with pulses of cCAMP enhances the accumulation. The amino acid sequence derived from a
complete cDNA and from a genomic clone displays extensive sequence identity to human liver a-L-fucosidase. The D.
discoideum DNA sequence encodes a 50.5 kDa polypeptide with a hydrophobic signal peptide at the N-terminus. Anti-
bodies against a synthetic peptide corresponding to amino acids 262-275 of the deduced protein sequence recognize a
developmentally regulated 50 kDa protein in D. discoideum that is recovered in the particulate fraction.

Fucosidase; Development; ( Dictyostelium)

1. INTRODUCTION

During development from the growth phase to
the aggregation stage, cells of Dictyostelium
discoideum begin to communicate with each other
by cAMP signals and by cell-to-cell contact. Both
mechanisms of intercellular communication are
based on the expression of new membrane proteins
at the time of transition from the single cell to
multicellular stage. The functions of only a few of
these proteins are known. Among them are cAMP
receptors [1] and a cell-adhesion molecule, the con-
tact site A glycoprotein [2]. A number of cDNA
clones represent still unidentified developmentally
regulated proteins that are absent from growth-
phase cells and present in aggregating cells. The ex-
pression of most of these mRNA species is en-
hanced by periodic cAMP signals, which are
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produced by D. discoideum cells before and during
the aggregation stage [3,4]. Sometimes the func-
tion of the corresponding protein can be deduced
from the cDNA-derived amino acid sequence, as
was the case for a cysteine proteinase [S] and a
serine esterase [6]. Here we report on a cAMP-
controlled mRNA which codes for a protein with
a high degree of homology to human a-L-fuco-
sidase [7], and discuss the possible involvement of
a fucosidase in the modification of protein- or
lipid-linked carbohydrates in aggregation or later
development of D. discoideum.

2. MATERIALS AND METHODS

2.1. Culture of D. discoideum

Strain AX2-214 was grown axenically at 21°C. Cells were
harvested at the exponential growth phase and washed free of
nutrients by centrifugation in cold 17 mM Soerensen’s buffer
(Na;HPO4,/KH,PQ,), pH 6.0. For development cells were
either dispensed onto nitrocellulose filters type HABG
(Millipore) or kept in suspension on a rotary shaker at 150 rpm.
Cells of strain AX3 (Kessin) were grown axenically at 23°C and
starved in suspension as described. For stimulation of develop-
ment, CAMP pulses of 20 nM amplitude were applied every
6 min to starving AX3 cells.
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2.2. ¢DNA and genomic cloning

The A11H2 clone was obtained by differential screening from
a cDNA library of poly(A)"-RNA isclated from membrane-
bound polysomes of AX2 cells starved in suspension for 6 h
[8,9]. A 0.96 kb EcoRI fragment of this partial clone was nick-
translated with (a->2P)-labeled dATP [10] and used for library
screens, Northern and Southern blots. The probe represented
the 3'-region downstream of the internal EcoRl site (fig.1).
Plasmid DNA was isolated according to Birnboim and Doly
[11]. ¢cDNA clone ¢cDF2 was obtained by screening a Agtll
c¢DNA library provided by Dr R. Kessin (Columbia University,
NY). The library was made from RNA isolated from AX3 cells
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that had been induced by cAMP [12]. Recombinant phages
were grown on E. coli strain Y1088 {13] for the isolation of
DNA. The genomic clone gDF6 was obtained by screening an
EMBL3 library prepared from a partial Sau3A digest of
genomic AX2 DNA [14]. Recombinant EMBL3 phages were
propagated on E. coli LE392 [15].

2.3, Sequence anelysis

Restriction cleavage maps and the sequencing strategy are
shown in fig.1. The inserts were subcloned into vectors
MI13mp18/19 or pUC18/19 [18]. Deletion clones of the pUC
subclones were produced by exonuclease I11/exonuclease §,

‘ __ Sapl

Sspl —

Sspl __
ngl — ‘\

EcoRI _.-
Hpal/Hindll __
Sspl
Sspl __

Sspl _—

Haelll _
Hindll —

Accl 1

EcoRI __

__ Sspl
—- Rsal

s — EcoRI
— Hpal/Hindll

— Haelll
— HindIl

— Acel

dq 001

Fig.1. Sequencing strategy of cDNA and genomic clones of the A11H2 gene. Cleavage sites for restriction enzymes and directions of

nucleotide sequencing of the complete cDNA clone ¢DF2 (top) and the genomic clone gDF6 (bottom) are indicated. Coding sequences

are depicted by solid bars, introns by open bars, and 5'- and 3’-noncoding sequences by hatched bars. Nucleotide sequences were
determined using sequence-specific oligonucleotide primers or subclones.
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-9% TTTGTTTTTTTTATATTIT TTTLTTTTTG?!TTTTTGCATCTTMGATTLCMGTANGGTGTMTMMTATWTMTW

1 ATG ARG ATG ATA ATC ATT TTT TTT ATA TTG TTA ATA TTA AAT TTA ATT AAA TCT CAA CAG TAT GGA CCA ACA TGG
M X M I I T ¥ F I L L I L N L I K s % @ ¥ &6 P T W 25

76 GAC CAA ATT AAT TCA AGA CCA TTA CCA GGT TGG GTAAATATTATTATATTITTATTATTATTATTATTATTATTTTTATAATTATTA
0D ¢ I N § R P L P G H 36

163 TITTITACTTTT AT TAATATT TTTTTT TTTTTTTTTAARARATTTATAATAATAATAATATATTATAG TAT GAT GAT GTA ARG TTT GGA
Y D D Vv X F G 43

253 ATA TTT ATT CAT TTT GGA ATT TAT AGT GTR CCA GCA TTT GCA AAT GGA GGA TAT GCA GAA TGG TAT TGG TGG ACA
I »r I H F 6 @' ¥ 8 Vv P A F A N G 6 ¥ A E W Y W W T [1:]

328 TTA AAA ART CCAR AGT TCT GAT GGT GGT GCA ACA CAR AGA TAT CAT GAA AAR GAG TTT GGA GCC AAT TTT ACA TAT

L K N e s s D G G A T Q R ¥ ): E K B F G A : r T b g 93
403 CAA GAT TTC GTT TCA AGA TTT GAT TST CGT TTA TTC GAT GCT AAT GAA TGG GCA TCA ATA ATT GAA AAA TCT GGT

Q b ¥ v 8 R F D [ R L F D A N B H A S I I E K 8 G 118
478 GCA AMA TAT GTA GTT TTA ACA TCA ARA CAT CAT GAAR GGT TAT ACC CTT TGG AAT AGT GAA CRR TCA TGG AAT TGG

A K : 4 v v L T s K B B E G Y T L w N 8 E Q k) L] N L 143
553 AAT TCT GTT GAA ACT GGT CCT GGT ATT GAT ATC GTT GGT GAG TTA ACA AAA TCT GTT AAA AAC ATG GGT TTA CAT

N s VvV E T G P G I D I v ¢ E L T K s v K N M G L H 168

6§28 ATG GGT CTT TAT CAT TCT TTA ITT G GTAAATATTITATTAAATTTATTATTTATTAATTTTAATACTAATATTGTITTITTTTTAARAA
M G L Y B 8 L F E =177

717  AMARAAAARARATAG AR TGG TTT AAT CCA TTA TAT CTT GCA GAT GCT GAAR ACT GGT ARA AARC CCA ACh ACT CaR GTT
w F N P L 4 L A o] A E T G K N P T T Q v 137

7%4 TAT GTT GAT GAA ATT TTA ATG AAR CAA TTA AAAR GAT ATT GTT ACA ACAR TAT G GTATGTGGTTTTTTATTATATAATTAATT
¥ v D E h ¢ L M K Q L K D b v T T Y E 215

B75 AATTAATTAAARAATATTTATTAATATAATTTTTTTTTTTTTTITTTTTTTAATTTTTAATTTTTTAG AR CCT GAA TTA ATT TGG GCA GAT

P E L I w A D 222

966 GGT GAT TGG ATG CAA TTA AGT AAT TAT TGG AAA TCA ACA GAA TTT TTA AGT TGG TTA TAT ACA AAT AGT AGT GTT
G D W M [+] L s N k4 W X 5 T E r L -] W L b 4 T E 3 s v 247

1041 AAA GAT ACA GTA ATT GTA AAT GAT AGA TGG GGA AST GAA TGT AGA GAT AAG AAT GGT GGA TTT TAT ACT GGT GCT
K D T v I v N D R N G 5 E [» R D K N G G r Y T G A 272

1116 GAC CAT TTT AAT CCA TAT AARA CTT CAA TCA CAT AAA TGG GAA AAT TGT GCA ACC ATT GGA 'TAT TCA TAT GGT TAT
D H F N P ¥ X L Q k| : | X W | N c A T I G b 4 s ¥ ¢ Y 297

1191 GAT GAA TAT GAA CAG GCT ACT GAT TAT CAA AAT GCT ACA GAG TTA ATA AXIT GAT TTG GTA ACA ACG GI'T GCA TGT
] E Y E g A T D } 4 Q = A T E L I I b+ ] L v T T VvV A c 322

1268 GGT GGT AAT TTC TTA TTG GAT GTA GGC CCA GAT GCT CAA GGT ACA ATT CCA AAT AAT ATG GTT GAC CGT TTA TTA
G G N ¥ L L D v G P D A @ G T I P N N M VvV D R L L 347

1341 GAG ATT GGT AAT TGG TTA TCA ATT AAT TCT GAA TCR ATT TAT GGT AGT TCA CCA TGG AGA GTT CAA AAT ATG ACT
E I G N W L E I N s E 8 I ¥ ] s s P W R VvV Q 2 M T a7z

1416 TIT AAC ATC TGG TAT ACT ACA AAT ACT ACC AAT GGT AAT GTT TAT GCA TTT GTA TTT GAR TTA CCA GAT GAT GGT
r N T w Y T T N T T N [¢] N v Y A r v vr ) L P D D G 397

A

1491 GTT TTA ATT TTA AGT GAT CCA ATT GGT AAT AAT AAA ACA GAA GCA ACT TTA TTA GGT TTA AAA GGT GAR AAA GGT
v L I L s D P I G N N K T E R T L L G L K G E X G 422

1366 GTT GAA GTA TCA TTA CCA ATT GAA TCA ACA ARA CCT GGT ATT ACA CTA ARC ATT CCA ATG GTT GCA CCA CAR GAT
v B v S L 4 I E S T X P G I T L N I P M V A P Q 2] 447

1641 TAT CCA CCA TAT GTT TAT GTT TIT AGA TTA ACT GAT GTA GAA TAA AMARAATAAARAAATAAAAARATAAAAARAARARAATTAA
b 4 P P Y v Y v r R L T D Vv E * 4€1

v
1725 AARTAAARTAAATAAATAMATAAATGTAAMAAAAARARTATATATACCATCCATARATCAATTTATAATTTTTT T T TTT LTI TYTT TTTT PTTTTTTTC

1824 TGGAATACATTTTTTGACATCCAATAAMAAGAATGAATTC 1863

Fig.2. Nucleotide and deduced amino acid sequence of the genomic clone gDF6. In the 3'-noncoding region 8 possible palyadenylation

signals are underlined. An arrow marks the putative cleavage site of the signal peptidase [24]. Consensus sequences for N-linked

glvcosylation are depicted by filled triangles. The underiined sequence was used for the preparation of a synthetic peptide. The start

and the end of the ¢cDNA clone ¢DF2 are indicated by unfilled, inverted triangles. The ¢cDF2 sequence is identical with that of gDF5,
apart from lacking the three introns.
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treatment (Promega Biotec). For sequencing the dideoxy
method [17] was applied using uni, reverse, or I18-mer
oligonucleotide primers. Nucleotide and deduced amino acid se-
quences were analysed with the University of Wisconsin
Genetics Computer Group (UWGCG) and the Protein Iden-
tification Resource (PIR) computer programs.

2.4. DNA and RNA isolation and hybridization

Total cellular RNA isolated from strain AX2 or AX3 cells
was purified by several phenol/chloroform extractions. 10 ug
RNA were applied per lane, separated by electrophoresis in
1.2% agarose gels in the presence of 6% formaldehyde [18],
and transferred onto nitrocellulose filters (BA8S, Schleicher &
Schiill}. Northern blots were hybridized with nick-translated
probes at 37°C in 50% formamide, 2 x S38C (0.3 M NaCl,
0.03 M sodium citrate), 4 X Denhardt’s solution, 4 mM EDTA,
1% sarcosyl, 0.12 M sodium phosphate buffer, pH 6.8, and
0.1% SDS.

2.5. Anti-peptide antibodies and immunoblotting

A peptide corresponding to amino acids 262-275 (fig.2) was
synthesized on a p-alkoxybenzyl alcohol resin as described [19).
The peptide was linked by a lysylglveylglyeyl N-terminal spacer
10 a palmitic acid residue [20]. 200 xg of the palmitoyl peptide
in 1 ml emulsion of complete Freund’s adjuvant were injected
subcutaneously into New Zealand White rabbits, followed by 3
injections with incomplete Freund’s adjuvant.

Particulate fractions of . discoideum AX2 were prepared
from growth-phase and from 6 h developed suspension culture
cells. The cells were washed twice with phosphate buffer, pH
6.0, and lysed by freeze-thawing. The lysates were centrifuged
at 4°C for 1 h at 100000 x g and aliquots of the pellet cor-
responding to 1 X 10% cells were loaded per lane on 10% SDS-
polyacrylamide gels [21]. Proteins were transferred to
nitrocellulose [22], the filters incubated for 1 h in 1 X NCP-
buffer {10 mM Tris-HCI, pH 8.0, 150 mM NaCl, 0.05% Tween
20, 0.02% MNaNj) containing 8% bovine serum albumin and
baked for 30 min at 100°C. The blots were subsequently in-
cubated in 1:500 diluied rabbit anti-peptide serum, washed in
1 x NCP-buffer, and labeled with '**I-goat anti-rabbit IgG.

3. RESULTS

3.1. The amino acid sequence deduced from the
D. discoideun AJIIH2? gene shows a high
degree of homology to human a-L-fucosidase

One ¢cDNA and one genomic clone of the A11H2
gene were sequenced. Both clones comprised the
complete coding region. Since no differences were
found between the sequences of the cDNA and the
exons of the genomic clone, only the sequence of
the genomic clone is shown (fig.2). This clone con-

tained three AT-rich introns with lengths of 79, 97

and 123 base pairs. In the 3'-flanking region the

sequence showed & possible polvadenylation
signals. The ¢cDNA clone consisted of 1522 bases,
plus a poly(A) tail of 27 nucleotides starting at
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position 1752 in fig.2. The codon usage is com-
parable to that of other genes of D. discoideum
[23]).

The deduced amino acid sequence indicates a
primary translation product of 461 residues in-
cluding a hydrophobic N-terminal leader sequence.
On the basis of consensus sequences for signal pep-
tidases [24], the leader is assumed to consist of 18
amino acids, the processed protein starting with
glutamine 19 of the sequence shown in fig.2. The
calculated molecular mass of the putative mature
protein is then 50.5 kDa. The sequence reveals the
presence of 6 potential N-glycosylation sites, five
being in the C-terminal haif of the molecule. The
protein is characterized by an unusually high tryp-
tophan content of 19 residues, which corresponds
to 4.3 mol%.

Computer searches at the amino acid level
revealed strong similarity with only one other
known sequence, that of human «-L-fucosidase.
The sequence of this polypeptide has been ob-
tained from an incompiete ¢cDNA clone isolated
from a hepatoma expression library by screening
with anti-o-L-fucosidase antibodies ([7]. The
homology between the D. discoideum A11H2 se-
gquence and the partial human sequence extends
over the entire length of the latter (fig.3). Within
the shared region, 46% of the amino acids are
identical. In addition, there are a number of con-
servative amino acid exchanges. The human clone
represents 80% of the mature a-L-fucosidase. The
D. discoideum sequence comprises, not regarding
the leader, 44 additional amino acids in the N-
terminal region and 44 in the C-terminal one.

The ¢cDNA-derived human and D. discoideum
sequences were also compared in hydropathy
plots. In general, the profiles are similar, but a
hydrophobic stretch in positions 311-331 is more
pronounced in the D. discoideum sequence than in
the human one. Neither this stretch nor another
hydrophobic region at positions 41-59, which is
not represented in the human clone, has the
characteristics of a transmembrane domain [25].

Southern blots of genomic D). discoideum DNA
were probed with a cDNA fragment that comprises
the 3’-portion of the coding region starting from
the internal EcoRI site (fig.1), and extends into
3'-flanking sequences. When using restriction en-
zvmes that do not cleave within the A11H2 gene,
for instance Hpeall, only one fragment was
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AliHZ2 MKMIIIFFILLILNLIKSQOYGPTWDQINSRPLPGWYDDVRFGIFIHFGIYSVEPAFANGG 60
AliHz !MWYMLKHPSSDGGATQRYHEKEFGMTYQDWQRIDCRLPDMEWASIIEKSGAK 120

l: | 11z HRL L L Ny
a-Fuc EFLWWHWQGEGRP —-QYQRFMRONYPPGF SYADFGPQFTARFFHPEEWADLFQARGAK 56
AllH2 mrsmanmsmqsmmmcmIvcmnmsvmamcnrnswzm 186
IR N N N N I N R A RN R s LR i
a~Fuc YVVLTTKKHEGFWWPSPVSWNWNSKDVGPBRDLVGELGTALRKRN I RYGLYHS LLEWFA 116
AllH2? PLYLADAETGKNPTTQVYVDEILMKQLXDIVTTYEPELIWADGDWNMOLSNYWKSTEFLSW 240
| | i bosdobsb s bbbty LEELRRR!
a~-Fuc PLYLLDKRNGFK--TQHEFVSAKTMPELYDLVNSYKPDLIWSDGEWECPDTYWNSTNFLSW 174
AllH2 LYTNSSVRDTVIVNDRWGSECRDKNGGFYTGADHFNPYKLQSHKWENCATIG-YSYGYDE 299
Ul LEE sl =« s R I R A A
a-Fac LYNDSPVEDEVVVNDRWGQNCSCHRGGYYNCEDKFKPQSLPDHEWEMCTSIDKFSWGYRR 234
AliH2 IEQATD!QNATELIIDLV‘I'TV.ICGGNTLLDVGPDAQGTIPNNMVDRLLEIGNWLSINSBS 359
I I IR IS R I SR LA RAE:
a~Fuc DlrnI.SDVT:I:ESEIISILVQTVSLGGN!LLNIGPTKDGLIVPIFQBRLMVGKWLSINGEA 294
AlIH2  IYGSSPWRVQ-~NMTFNIWYTTNTTNGNVYAFVFELPDDGVLILSDPIGNNKTEATLLGL 417
st f1eyy I EERE 1 Pralll 1 e K
0-Fuc  IYASKPWRVQWEENTTSVWYTSKGS--AVYAIFLAWPENGVLNLESPITTSTTKITMLGI 352
AllHZ KGEKGVEVSLPIESTKPGITLNIPMVAPQDYPPYVYVFRLIDVE 461

Fig.3. Alignment of amino acid sequences of the D. discoideum Al11H2 gene product and the incomplete cDNA-derived sequence of

human o-L-fucosidase {7]. Identical amino acids are indicated by vertical bars, conservative exchanges by dots. Conservative exchanges

are based on the PIR permutation matrix and grouped as D, E, Q, N; F, Y, W; [, L, V., M; §, T, A, G; and H, R, K. Five gaps of
1 or 2 amino acids are indicated by dashes.

recognized. All the other fragment patterns ob-
tained with different restriction enzymes were con-
sistent with the genome of D. discoideum
containing only a single copy of the A11H2 gene.

3.2. Transcription of the AII1H2 gene is
developmentally regulated and controlled by
cAMP

Growth-phase cells of D. discoideurn AX2 were
transferred onto nitrocellulose fiiters for develop-
ment and reached the aggregation stage within

12 h (fig.4). RNA isolated at intervals during

development showed only a single Al1H2

transcript of 1.8 kb. This transcript accumuiated
from undetectable amounts in growth-phase cells
to a maximum degree of expression in aggregating
cells. The amount of A11H2 mRNA slowly de-
clined during the 6 h period following aggregation,
which corresponded to the tipped aggregate and

slug stages and was no longer detected at the 21 h

stage of culmination. For comparison, mRNA for

the contact site A protein was labeled. This strictly
regulated mRNA is known to be expressed shortly
before the onset of aggregation, and to decay later
during development [2]. The amount of contact
site A mRNA peaked at 12 h of development, at
the same time as the A11H2 mRNA (fig.4).

0 3 6 9 12 15 18 21h
i kb
ATH2 ~18
csA - 1.9

Fig.4. Developmental regulation of D. discoideum Al1H2
mRNA. Total RNA from different stages of development as
indicated in hours, was probed with nick-translated cDNA
fragments specific for either A11H2 or contact site A
transcripts (csA). The 12h siage of development on
nitrocellulose filters corresponded to aggregation, the 18 h
stage to slug formation. RNA sizes in kb are indicated.
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The effect of cAMP pulses on the accumulation
of A11H2 transcripts was investigated in suspen-
sion cultures of AX3 cells, which respond strongty
to pulsatile addition of cAMP. As in AX2, no
transcript was detectable in axenically growing
AX3 cells. With no cAMP applied, a transient
weak expression was observed at 2 h of develop-
ment, only trace amounts of transcript were
detected at 4 h, and a moderate accumulation was
seen at 6 h (fig.5). In cells stimulated by CAMP
pulses, strong accumulation at 4 h, and a further
increase at 6 h of development were observed, in-
dicating that cAMP signals are involved in the ac-
cumulation of A11H2 mRNA.

3.3. A developmentally regulated 50 kDa protein
is labeled by anti-peptide antibodies

To obtain a probe for the A11H2 protein, a rab-
bit antiserum was raised against a peptide cor-
responding to amino acids 262-275 (fig.2}. The
antibodies were applied to protein biots from par-
ticulate fractions of growth-phase and aggrega-
tion-competent D, discoideum cells (fig.6). A
19 kDa protein was detected in both fractions,
while a 50 kDa protein was expressed only during
the preaggregation phase. The developmental
regulation of this protein parallels that of the
Al1H2 mRNA, and the apparent molecular mass
of the protein is consistent with the sequencing
data, provided that any carbohydrate moieties that
are present do not substantially contribute to ihe
electrophoretic mobility. The nature of the 19 kDa
band is unknown,

+ cAMP
Fig.5. Effect of cAMP pulses on the accumulation of A11H2
mRNA. Total RNA was isolated from AX32 cells immediately
after harvesting from nutrient medium (0 h) or after differemt
times of starvation in suspension. One aliguot of cells was
stimulated by pulses of cAMP during development (+), the
other aliquot remaining unstimnlated (—). The blot was probed

with a nick-translated ¢cDNA fragment specific for A11H2,

- 4+ - 4+ -
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O 6 h
116
93m

64 m

45w W=

kDa

Fig.6. Proteins labeled in membrane fractions by anti-peptide

antibodies. AX2 cells were harvested either from nutrient

medium (0 h) or starved in suspension to acquire aggregation

competenice (6 h). The rabbit antibodies were raised against a

synthetic peptide corresponding to the portion of the A11H2

sequence underlined in fig.2. Positions of molecular mass
markers are indicated.

4. DISCUSSION

The developmentally regulated A11H2 gene of
D. discoideurn codes for a protein which is highly
homologous to human a-L-fucosidase (EC
3.2.1.51). This homology is not restricted to a cer-
tain region, as one would expect if only the
catalytic site is conserved, but is distributed
throughout the entire length of the available
human ¢DNA sequence [7]. The D. discoideum
¢DNA and genomic clones comprise the entire
coding region including a hydrophobic leader. The
calculated molecular mass of the mature D.
discoideum polypeptide is 50.5 kDa. This is consis-
tent with the apparent molecular mass reported for
the subunits of the human liver enzyme [26] as well
as with the apparent molecular mass of a D.
discoideum protein determined by immunolabeling
under denaturing conditions {fig.6). The human a-
fucosidase has been reported to consist of two
distinct subunits, one of 51 kDa, the other of
56 kDa [26). The D. disceideurm A11H2 sequence
may correspond to only one of the subunits of the
human enzyme.

The A11H2 protein seems to be controlled by
the same cAMP-receptor mediated regulatory
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mechanisms as a number of other proteins that are
maximally expressed in aggregating cells, for in-
stance the contact site A cell adhesion protein [8,9]
and cell-surface cAMP receptors [1,27]. Promoter
elements responsible for the cAMP-dependent
regulation of the A11H2 gene have been identified
(May, T. et al., in preparation).

Although direct proof that the AI11H2 gene
product is a fucosidase is not available as vet, the
overall, strong homology with human o-L-
fucosidase makes it worthwhile to discuss the
possible functions of a fucosidase in D.
discoideum. It is unlikely that these functions are
associated with nutrition and propagation of D.
discoideurn cells, since the protein is not present
during growth. This is consistent with previous
results indicating that D. discoideum cells growing
on bacteria degrade the lipid moiety of various
bacterial lipopolysaccharides but not their car-
bohydrate residues [28,29]. It is likely that
glycoconjugates produced by D. discoideum cells
are substrates for fucosidases. For example,
fucosylated glycosphingolipids of D. discoideum
cells [30] are candidate substrates for endogenous
fucosidases. This possibility is of particular in-
terest, since lack of the a-L-fucosidase results in a
lipid storage disease in man [31]. In addition, a
number of fucosylated glycoproteins are expressed
during development [32], including the contact site
A glycoprotein. N-linked oligosaccharide residues
have been implicated in the activity of this protein
as a cell adhesion molecule [33], and an enzyme
removing fucose residues might be involved in
regulating this activity. Later in development, ex-
tensive incorporation of fucose precedes the dif-
ferentiation of prespore cells, indicating the
synthesis of fucosylated, cell-type specific glyco-
proteins at an early step of cell differentiation [34].
Again, a fucosidase may act in modifying the
carbohydrate residues of these glycoproteins,
probably during the recycling of piasma membrane
proteins [35). In Polysphondylium pallidum, an
organism related to D. discoideum, a specific
fucose-containing epitope, recognized by a mono-
clonal antibody, is controlled by genes that are also
involved in the timing of development [36].
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