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Abstract–Dictyostelium discoideum is an ecologically important forest soil dwelling social amoeba. It
consumes bacteria in decaying matter and maintains the bio-ecological balance in forest soil. When their
main nutrient source, bacteria, is scarce, Dictyostelium discoideum cells undergo starvation induced
development to form dormant spores. Dictyostelium discoideum is one of the largest repositories of an
important class of enzymes called polyketide synthases (PKS) that make the majority of commercially
available antibiotics and therapeutics. However, the in vivo role of these PKS enzymes in the Dictyostelium
discoideum life cycle and the forest ecology is unknown. In this study the Dictyostelium discoideum type I
polyketide synthase 14 or dipks14 gene was disrupted using gene knockout technology. The effect of the loss
of the dipks14 gene on the morphology and behaviour of Dictyostelium discoideum was observed. Functional
characterization of dipks14 by gene disruption and phenotyping indicates that the disruption of the dipks14
correlates with the presence of a mix of non-motile normal sized slugs and motile reduced sized slugs that
have a migration defect.  dipks14 gene disruption slugs are able to form fruiting bodies and viable spores,
however the distance between the fruiting bodies is reduced. This suggests a role for dipks14 in maintaining
distance between the individual multicellular stages such as the slug and the fruiting body and consequently
in uniform spore dispersal and survival of germinating new amoebae ensuring homeostasis of forest soil
ecology.

INTRODUCTION

Dictyostelium discoideum is a unicellular eukaryote
that belongs to a group of organisms called cellular
slime molds or social amoebae. Dictyostelium
discoideum has a remarkable bimodal life cycle that
starts with free living unicellular amoebae that feed
on the bacteria in decaying organic matter in the soil
(Raper, 1935). Lack of bacterial nutrient source
initiates the developmental cycle that eventually
results in a multicellular fruiting body (Bonner,
1952). When the bacterial load is low, the amoebae
sense a drop in nutrient level and aggregate in
groups of 100,000 cells in the wild and form an
intermediate migratory slug stage that is
approximately 1-2mm in size (Bonner, 2009). The
Dictyostelium discoideum slug is a collection of cells
bound by a cellulosic sheath (Fuchs, Jones and

Williams, 1993). Its worm like form is organized into
an anterior prestalk and a posterior prespore region
(MacWilliams and Bonner, 1979). Slug migration is
controlled by the prestalk cells that rotate rapidly
within the sheath to propel the slug forwards
(Siegert and Weijer, 1992). Motile slugs move away
from each other radially from the center when there
is no light source, maintaining distance between
each slug (Wallraff and Walraff, 1997). The anterior
prestalk region also senses light and controls
phototactic turning (Fisher Smith and Williams,
1981). In the presence of a light source the slugs
migrate directionally towards the light continuing to
maintain distance between each other. Once the
slugs stop migration they transform into a fruiting
body with a stalk and a terminal anterior spore filled
spore sac. The prestalk cells differentiate as the stalk
of the fruiting body and the prespore cells
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differentiate as dormant spores that germinate
under favourable conditions to continue the life
cycle (Chisholm and Firtel 2004).

Dictyostelium discoideum has 45 putative
polyketide synthases (Ghosh et al., 2008; Zucko et al.,
2007) and produces several natural product
metabolites such as Discadenine, Dictyopyrones and
the Polyketides, DIFs and MPBD, differentiation
inducing factors and 4-methyl-5-pentylbenzene1,3-
diol respectively (Araki and Saito 2019; Manocha
2011). These metabolites are all developmental
morphogens and mediate cell to cell signaling
leading to cell differentiation and development in
Dictyostelium . In the developing cell aggregates
DIF1 mediates stalk cell fate (Kay et al., 1983) and
MPBD mediates spore cell differentiation (Narita et
al., 2014). DIF1 and MPBD are products of PKS
enzymes DiPKS37 and DiPKS1 respectively. In
Dictyostelium discoideum, of the 45 putative full
length Polyketide Synthases, 39 are predicted to be
Type I PKSs (Ghosh et al., 2008). The in vivo roles
and product metabolites of these 39 Type I PKS are
yet to be characterized.

Naturally occurring Polyketide Synthase
enzymes (PKSs) are the major contributors of
pharmaceutically important metabolites called
Polyketides (Staunton and Weissman, 2001). PKSs
are large multi domain proteins which are a part of
the secondary lipid metabolism. The multiple
domains are used either iteratively or non-
iteratively by the PKS enzyme to synthesize a
diverse group of lipid metabolites called
polyketides (Gokhale, Sankaranarayanan and
Mohanty, 2007). Based on whether the domains exist
on a single polypeptide or multiple polypeptides
PKS enzymes are classified as Type I when domains
exist on a single polypeptide, Type II when domains
exist on multiple polypeptides, Type III where the
same active site performs multiple reactions. Highly
reducing type I PKS enzymes have multiple
reductive catalytic domains that add hydrogen
molecules such as the ER or enoyl reductase and R
or reductase domain (Herbst, Townsend and Maier
2018). The three core domains of polyketide
synthases are the KS or ketosynthase, AT or acyl
transferase and the KR or ketoreductase domains
along with the ACP domain (Herbst et al., 2018).
Often there are MT or methyltransferase as well as
DH or dehydratase domains. The core domains are
essential for formation of the polymeric lipid
polyketide chain without which the enzyme cannot
function. The other domains are optional and may

or may not be present.
Many polyketides have therapeutic value for

example Erythromycin-A an anti-microbial,
Nystatin an anti-fungal, and Avermectin an anti-
parasitic (Staunton and Weissman, 2001). In recent
years however the focus in Polyketide research has
evolved to include investigations into the invivo
roles of Polyketide Synthases (Kim et al., 2010; Vats
et al., 2012; Funa et al., 2006) as they are over
represented in pathogenic Ascomycete Fungi like
Aspergillus and Actinomycete bacteria like
Mycobacteria. Dictyostelium discoideum is often used
as a simple model organism for investigations on
multi cellular development (Williams 2010), possess
multiple genes homologous to polyketide synthases
and has recently been established as a model
organism to study the genetics and the biochemistry
of polyketide synthases (Austin et al., 2006; Ghosh et
al., 2008; Nair et al., 2011). Dictyostelium discoideum is
therefore a very attractive model to study the in vivo
role of PKS genes.

The Dictyostelium discoideum Type I PKS genes are
highly similar to each other (Muthukumar and
Manjunath, 2020; Ghosh et al., 2008). This raises the
question of whether they play unique or
overlapping roles in the developmental life cycle or
ecology of Dictyostelium discoideum. DiPKS14 is
predicted to be a highly reducing iterative
polyketide synthase similar to type I PKSs in
pathogenic Fungi and Mycobacteria (Muthukumar
and Manjunath, 2020). Type I PKS genes have 45%
to 95% similarity with the other Dictyostelium
discoideum PKS genes. To determine the role of
DiPKS14 in the life cycle of Dictyostelium discoideum
a phenotypic and behavioural analysis of the slug
stage of the dipks14 gene knockout strain was
undertaken. Directed and undirected slug migration
assays were used. We found that the Dictyostelium
disocideum DiPKS14 in vivo function correlated with
the migratory slug stage of development. Disruption
of DiPKS14 correlated with smaller migrating slugs
that could not travel as far the wild-type slugs in the
same given time.

MATERIALS AND METHODS

Dictyostelium discoideum growth and
development conditions

Dictyostelium discoideum wild-type AX2 cells and
dipks14 gene knockout strains cells were grown in
HL5 axenic medium at 22 oC with or without



Disruption of the Polyketide Synthase 14 from the Forest Soil Dwelling Dictyostelium Discoideum 521

Blasticidin and harvested by centrifugation at
3000rpm for 3 minutes followed by washes with
KK2 buffer. Cells were resuspended at 2x108 cells
per ml and plated on non-nutrient agar, cold
synchronized at 4 oC and allowed to develop by
transferring to 22 oC. Observations of Dictyostelium
discoideum developmental stages were made using
an Olympus microscope.

Genomic DNA extraction

A modified protocol for quick genomic DNA
extraction was followed. Media was aspirated from
a 90mm plate of Dictyostelium discoideum and the
cells were washed two times with 1X KK2 buffer.
The cells were collected into a sterile 1.5 mL
eppendorf using a 1 mL micropipette and spun
down at 3000 rpm for 3 minutes in a micro
centrifuge. The pellet was resuspended in 500uls of
Lysis buffer along with proteinase K and incubated
overnight at 550C at humid temperatures. 1/10th the
volume of sodium acetate at pH 5.2 was added to
the above and mixed well. Two to three volumes of
ice cold 100% ethanol was added and the contents
were mixed by gently turning the tube up and
down. The precipitated DNA was spun at 10,000
rpm for 10 minutes and the pellet obtained was
washed two times with 70% EtOH. The pellet was
air dried for 10 minutes and resuspended in 50uls of
TE buffer or water. The resuspended genomic DNA
was treated with RNase A (20mg/mL stock at 0.25uls
in a 50ul reaction) for 1 hour at 37 oC.

Gel shift PCR to detect the insertion of BSR
selection cassette in the dipks14ko genomic locus

The following primers were used in this study.
rsg1783-5’CGCGCGGCCGCAATGATTTCAAG
ATAGGCGATC 3’, rsg1784-5’CGCTCTAGACACTA
ATCGAATTACTAACATCAAC3’, rsg1785-5’CGC
AAGCTTCAATTGCACAGCTATTAGATGG3’,
rsg1786-5’CGCGGTACCCTATTAACATTTACT
TGTTTACATTCG3’, rsg1895-5’GGACTTTTACCA
CCTGAAATGG3’,rsg1896-5’CCTAATTTAAA
ACTTGA TTGAAGCATC3’. Genomic DNA was
extracted from the wild-type and the dipks14ko
strain. Polymerase chain reaction (PCR) technique
was used to amplify fragments of the Dipks14
genomic locus. PCR was conducted according to
manufacturer’s instructions for the use of Phusion
enzyme.  For test PCRs the reaction volumes were
typically 25 microlitres and PCR conditions were
according to manufacturer’s instructions for Taq
polymerase from NEB. The template DNA at 30ng

concentration was mixed with an excess of 100mM
dNTP mix. Forward and reverse primers were
added to the reaction mix at 0.4 mM. 1 microlitres of
Taq polymerase was added to the PCR reaction mix.
Thermal cycling conditions for NEB Taq polymerase
were different. Initial denaturation was at 94 oC for
2 minutes, extension was for 1 minute/kb at 72 oC. A
Biorad thermal-cycler was used for the PCR
reactions.

Slime trail formation assay

Amoebae grown in HL5 media were washed three
times in KK2 buffer and resuspended at 2 x 108cells
per ml. 10 microlitres of cells were spotted at on
water-1% agar plates and allowed to develop for
24hrs in the dark.  Slime trails formed were then
transferred onto nitrocellulose membranes and
stained with coomasie blue.

Quantitation of the zone of migration

Slime trails of wild type and dipks14 gene disruption
slugs in the absence of light were obtained on
different parts of the same agar plate, transferred
onto nitrocellulose membranes and stained with
coomasie blue.  The membranes were scanned at the
same magnification on an HP scanner. The slugs
migrate out radially from the center in the absence
of light and therefore the zones were approximately
circular in area, therefore the zones of migration
were quantified in terms of diameter. The diameter
of each zone of migration was quantified using
ImageJ and measured in pixels. Each zone was
measured four times one each in the vertical,
horizontal, left diagonal and right diagonal
directions. This confirmed that the zones of
migration were approximately circular. The ratio of
the diameter of the zones of migration of the dipks14
gene disruption strains to the wild-type strain from
the same plate was calculated. Some plates had two
trails of the wild-type or two trails of the dipks14
gene disruption strain with one of the opposite
strain. In this case, the wild-type and gene
disruption strain zones of migration on the same
plate were compared twice.

Slug phototaxis assay

10 microlitres of washed cells at 2 x 108 cells per mL
were spotted on opposite sides of water-1%
charcoal-1% agar plates and allowed to develop for
24 hrs in the dark with a point source of light
equidistant from the spots. Slug migration was
documented by inverting the plates and scanning
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them on an HP scanner and images were inverted.
For examination of slug size, observations were
made at 16 hrs after the start of development on
water-charcoal-agar plates using an Olympus
compound microscope.

Image analysis

Images were taken with a digital camera and plates
were scanned on an HP scanner. Images were
transferred to the ImageJ software program. Image
analysis was performed using the ImageJ software.

RESULTS

Disruption of the Dictyostelium discoideum
dipks14 gene

The DiPKS14 protein is predicted have eight
catalytic domains on a single polypeptide and
encodes a megasynthase ((Muthukumar and
Manjunath 2020), Figure 1). The KS, AT, KR and
ACP domains are called the core domains and are
essential for gene function. We planned to disrupt
the core domains KR and ACP to ensure the gene is
non-functional. We first created a gene disruption or
gene targeting vector. The dipks14 gene disruption
vector was constructed by subcloning two
homologous regions from the dipks14 gene into the
pBS-BSR empty targeting vector. The regions of
homology are referred to as the 5’arm and the 3’ arm
of homology and were PCR amplified from the
dipks14 genomic region using the gene specific
primers-pairs rsg1783-rsg1784 and rsg1785-rsg1786
for the 5’arm and the 3’arm of homology
respectively. The 5’ arm of homology was subcloned
into the NotI/XbaI restriction sites and the 3’ arm of

homology was subcloned into the HinDIII/KpnI
restriction sites. The resultant plasmid vector was
designated DiPKS14 KO Vector (Figure 2).

Fig. 1. Schematic of the protein domain organization of
DiPKS14. The DiPKS14 predicted protein has eight
domains organized on a single polypeptide. KS
(ketosynthase), AT (acyltransferase), DH
(dehydratase), C-Met (c-methyltransferase), KR
(ketoreductase), ER (enoyl reductase), KR
(ketoreductase), ACP (acyl transferase protein), R
(reductase domain). Also depicted below is the
possible predicted partial protein from a truncated
transcript after disruption of the dipks14 gene.

Fig. 2. Schematic of gene disruption vector: Two ~1kb
regions homologous to parts of the dipks14 gene
(white boxes) were subcloned into the empty pBS-
BSR gene disruption vector on either side of the
BSR selection cassette (black box) to generate the
dipks14 gene disruption vector.

The targeting cassette consisting of the 5’and 3’
arm of homology and the BSR resistance cassette
was introduced into wild-type Dictyostelium
discoideum cells using electroporation. The dipks14
gene disruption was achieved by swapping the
Blasticidin resistance cassette or a selectable marker
into the coding region of dipks14 within the keto
reductase or KR domain (Figure 3). This deleted
381bp of the region coding for the KR domain and

Fig. 3. Cartoon of the dipks14 gene disruption strategy.
White boxes represent the wild-type and the
dipks14ko genomic. 5’arm and 3’arm are the
regions of homology in the genomic locus and the
targeting cassette. The line represents is the
targeting cassette.  Black box is the BSR antibiotic
resistance selection marker. Arrows are the
predicted transcripts from the wild-type and the
dipks14 gene knockout genomic locus.
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disrupted the KR and the following ACP and R
domains thus was expected to render the gene non-
functional (Figure 1). The knockout strains
(dipks14ko) were selected for by growing the cells in
media with the antibiotic Blasticidin. PCR
amplification was conducted using genomic DNA
isolated from wild-type and dipks14ko strains and
the genomic primers rsg1895 and rsg1896. This
primer pair was expected to yield a 2918bp fragment
from wild-type and a 3481bp fragment from the
dipks14ko genomic templates. As expected we
obtained a 2.9kb and a 3.5kb amplicon from the
wild-type and the dipks14ko genomic locus
respectively. This gel-shift accounted for the
insertion of the 931bp long BSR selection cassette
with the concomitant removal of the 381bp fragment
of the dipks14 gene encoding a part of the essential
KR or ketoreductase domain of the predicted
DiPKS14 enzyme (Figure  4).

stimulus like heat-thermotaxis, chemicals-
chemotaxis and light-phototaxis) movement. To test
the effect of the loss of dipks14 on Dictyostelium
discoideum we first performed a non-directed
movement assay. In the absence of a light source,
slugs move radially outward from a crowded center,
leaving behind a network of slime trails. These slime
trails consist of slime, cells and other debris left
behind from the rear guard region of the slug. This
can be stained and observed with coomasie blue.
The slime trails by 24 hours have an approximately
circular area as determined by the quadruple
measurements of diameter in the vertical,
horizontal, left diagonal and right diagonal
directions. We called this the zone of migration. The
zone of migration in the dipks14 gene disruption
strains was approximately half the diameter of the
wild-type as was the area (Figure 5). The ratio of the
diameters of the zones of migration of dipks14ko to
that of wild-type KO:WT was 0.574, SD = 0.089
(Table 1). The ratio of diameters of wild-type ZOM’s
between independent plates, WT:WT, was 1.0, SD =
0.17, and that of dipks14ko ZOM’s between
independent plates, KO:KO, was 1.0, SD = 0.12. The
dipks14ko slugs do not seem to migrate out from the
spot and no slime trails were observed. This
suggests that DiPKS14 is required at the slug stage
in the life cycle of Dictyostelium and might be
essential for normal slug migration.

Fig. 4. PCR confirmation of the dipks14 gene disruption.
PCR amplification of a part of the genomic locus
of the wild-type (WT) and the dipks14 gene
disruption strain (KO) using dipks14 gene specific
primers was conducted. The amplicons were
separated by gel electrophoresis alongside the
NEB 1kb DNA ladder. The amplicon from the
dipks14 gene disruption displayed a gel-shift
upwards as compared with the wild-type due to
the insertion of the BSR selection cassette.

Fig. 5. Comparison of the results of the undirected slug
migration assay between the wild-type (WT) and
the dipks14 gene disruption strain (KO). Cells
were spotted at the center of a water-agar plate
and allowed to develop in the dark for 24 hours.
Slime trains were transferred to nitrocellulose
membranes and stained with coomasie blue and
documented by imaging using a camera.

The Dictyostelium discoideum Dipks14KO strain
has a slug migration defect

The slug stage of the Dictyostelium discoideum is
motile and shows both non-directed (without
external stimulus) and directed (with an external

Some Dipks14KO slugs are able to phototax
towards light and are smaller than wild-type slugs

Directed phototactic behavioural phenotyping of the
slug stage was also conducted. Cells spotted on non-
nutrient agar, develop into slugs at 16 hrs post
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spotting. To determine the cause of the slug
migration defect seen in dipks14ko strains, the slugs
were observed more closely. Cells were spotted at
the same cell density of 2x108 cells per ml and
allowed to develop for 16 hours with a point source
of light.  dipks14ko slugs were smaller in size and
remained closer to the spot at 16 hours of
development compared to the wild-type slugs
which had migrated further out (Figure 6). Wild
type slug length was an average of 1.2 mm whereas
the dipks14 gene disruption slugs were on an
average 0.8mm long (Figure 7). 75% of the dipks14ko
slugs were below 1.0mm in length whereas 75% of
the wild-type slugs were above 1mm long. Since it
was obvious by observation that the dipks14ko slugs
were smaller than the wild-type slugs, a one tailed t-
test was conducted to determine the t-value and the
significance p-value. 12 dipks14ko slugs (M = 886.63,
SD = 277.64) compared to the 16 control wild type
slugs (M = 1226.14, SD = 296.69) had significantly (p Disruption of the dipks14 gene results in fewer

migrating slugs

To determine if the disruption of DiPKS14 had an
effect on the number of migrating slugs, 10
microlitres of cells of each strain were plated in
quadruplicate at a density of 2X108 cells per mL and
allowed to develop in the dark in the presence of a
point source of light. The number of migrating slugs
per strain was counted and the average number of
migrating slugs per strain was calculated. On an
average wild-type cells produced more migrating
slugs (~80 slugs per 2X106 cells) as compared to the
dipks14ko strain (~50 slugs per 2X106 cells) (Figure
8). Our results show that there are significantly
fewer migratory slugs (t = 11.97, p = 0.00001) in the
dipks14ko strain (n = 189, M = 47.25, SD = 3.77) as
compared with the wild-type strain (n = 331, M =
82.75, SD = 4.57). This suggests that DiPKS14 might

Table 1. Comparison of the zone of migration of wild-type and dipks14 gene disrupted strain slugs.

Wild-type (WT) and dipks14 gene disrupted (KO) cells were spotted on water-agar plates in 5 independent experiments
and allowed to develop for 24 hours. Slime trails were approximately circular and this was called the zone of migration
(ZOM). The diameter of each zone of migration was quantified four times in four different directions, vertical, horizontal,
left diagonal and right diagonal and averaged to obtain the average diameter of each zone. The ratio of the diameter of
the dipks14 gene disrupted and the wild-type strains (KO:WT) was calculated for slime trails on the same plate.

Fig. 6. A comparison of the slug morphology of the wild-
type (WT) and the dipks14 gene disrupted (KO)
strains. Wild-type and dispk14 gene disrupted cells
were spotted on charcoal agar plates and allowed
to develop for 16 hours. The plates were imaged at
10X magnification on an Olympus microscope just
as the slugs started to migrate.

Fig. 7. Quantification of slug length. Slugs from wild-
type (WT) and the dipks14 gene disrupted strain
(KO) were imaged under the microscope and the
slug length quantified using ImageJ. Slug lengths
were statistically analysed by a one-tailed t- test. *
indicates that the dipks14 gene disrupted slugs
were significantly smaller than the wild-type
slugs. t = -3.0 and p = 0.002.

< 0.05) smaller length (t value = -3.0785, p = 0.00243).
This suggests that DiPKS14 might be required for
both slug size and slug migration.
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be required for both slug size and slug migration.
The loss of DiPKS14 either results in fewer slugs or
that of the total number of slugs formed only the
smaller slugs are able to migrate. In fact it observed
that the slugs in the center were of normal size but
did not move out suggesting that DiPKS14 might be
required for motility of normal sized slugs.

dipks14ko gene disruption strain migrating slugs
are still able to orient and move towards light

To test whether the disruption of DiPKS14 affects
phototaxis behavior of the slugs, 10 L of wild-type
and Knockout cells were spotted at equal density on
opposite sides of the same water-charcoal-agar
plate. A point source of light equidistant from both
spots was provided as shown in the figure. The cells
were allowed to develop for 24 hours till fruiting
bodies had formed. In the presence of a point source
of light, slugs that form at 16 hours start to move
towards the light. Observations at 24 hours revealed
that dipks14ko slugs had not migrated as far as wild-
type slugs although they still aligned themselves
towards the light source and exhibited some
migration (Figure 9). This suggests that disruption
of DiPKS14 does not affect that component of the
organized prestalk region that is required for
phototactic turning but might be required for slug
migration and slug size alone.

DISCUSSION AND CONCLUSION

Polyketides are thought to be secreted toxic by-
products of the secondary lipid metabolism,
however recent evidence points to the in vivo use of
Polyketides as building blocks and as a means of
communication. In angiosperms PKS enzymes
present in the endoplasmic reticulum synthesize
Polyketides which are then secreted (Lallemand et
al., 2013). Genetic approaches have identified that
PKS genes are essential for pollen viability,
formation of Sporopollenin and integrity of the
pollen wall (Kim et al., 2010). PKSs are required for
the synthesis of unusual lipids in the mycobacterial
cell wall (Trivedi et al., 2005; Herbst et al., 2016;
Gokhale, 2001) and for Mycobacterial sliding motility
(Vats et al., 2012). In Azotobacter vinelandii PKS genes
are required for formation of the outer resistant coat
of the dormant cyst (Funa et al., 2006). They are
required for the fruiting body morphology in the
filamentous ascomycetes Sordaria macroscopa (Funa
et al., 2006). In Raspberries the characteristic

Fig. 8. Comparison of the number of migrating slugs in
wild-type versus the dipks14 gene disruption
strain. Wild-type (WT) and dispk14 gene
disruption (KO) cells were allowed to develop in
the dark on charcoal water agar plates with a
point source of light for 24 hours and the number
of migrating slugs in each strain was counted. *
indicates that the number of migrating slugs in the
dipks14 gene disruption strain was significantly
lower than the in wild-type.

Fig. 9. Comparison of the phtototactic behaviour of wild-
type (WT) and the dipks14 gene disrupted strain
(KO). Circles indicate the initial area where the
cells were spotted on a 90 mm charcoal agar plate.
The black arrow indicates a point source of light
in an other-wise darkened plate. The tiny
scattered dots are the point at which slugs stopped
migrating and formed a fruiting body. Cells were
allowed to develop for 24 hours at 22 oC prior to
imaging.
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fragrance of the fruit that aids in seed dispersal is
due to the presence of a polyketide p-
hydroxyphenylbutan-2-1 (Borejsza-Wysocki and
Hrazdina, 1996).

In Dictyostelium discoideum, disruption of
DiPKS14 results in smaller, fewer slugs that do not
migrate as far as the wild-type slugs. In the wild,
slug migration aids in spore dispersal. Slugs migrate
upward through the soil by phototaxis, come to the
surface and set up a fruiting body, thus ensuring
adequate spore dispersal. Speed of slug migration is
directly proportional to slug size, length and age
(Inouye and Takeuchi, 1979). On water-agar plates
wild-type Dictyostelium discoideum slugs move out of
a crowded area and set up individual fruiting
bodies further away from each other. This is
achieved through communication between slugs via
secreted factors (Fisher et al. 1981) and gives each
spore an equal chance of finding favorable
conditions to germinate and thrive. Our data
suggests that the smaller slug size and deficient
migration seen in the dipks14 gene knockout strains
would be deficient in spore dispersal in the wild.

The many PKS genes in Dictyostelium discoideum
are highly homologous and show 45% to 95%
similarity. To determine whether dipks14 plays a
unique role in the life cycle of Dictyostelium
discoideum a phenotypic analysis of the slug stage of
dipks14 gene knockout strain was conducted. This
report shows that in Dictyostelium discoideum
DiPKS14 function correlates with slug formation,
slug size and their ability to migrate for long
distances towards light. The disruption of the
dipks14 gene prevents slugs from moving away from
each other, resulting in closely spaced fruiting
bodies.  This suggests that in the wild-type DiPKS14
might be required for maintenance of distance
between multicellular bodies and consequently for
efficient spore dispersal. Our data suggests that the
Type I PKS gene DiPKS14 plays an important and
unique role in the life cycle of Dictyostelium
discoideum.
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