DESCRIPTION

METHOD FOR GENERATI NG 3, 5- DI HYDROXY- 4- METHOXYBENZYL ALCOHOL

FROM PLANKTON

Technical Field
[0001]

Thepresentinventionrelatestoamethodforprod
3,5-dihydroxy-4-methoxybenzyl alcohol, the method p
3,5-dihydroxy-4-methoxybenzyl alcohol serving as an

antioxidant from plankton.

Background Art
[0002]

Thepreseninventothasalreadyfoundanoveklant
3,5-dihydroxy-4-methoxybenzyhklcoholhereinafter
as "DHMBA”), in heated oyster meat and also succeed
synthesizing andidentifying thissubstance. Note
is not detected in raw oyster meat.

Regarding this matter, it is generally known that,

a biological characteristic of oyster, oyster draws
quantity of seawater, thereby digestively obtaining

as a feed from the large quantity of seawater thus
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[0003]

Patent Literature 1: JP 2016-42825 A

Summary of Invention
Technical Problem
[0004]
Thus,jnthepresentinvention thepresentnvent
a hypothesis that DHMBA was included in the plankto
First, DHMBAIinthe planktonwasmeasuredbycolle
andfilteringheplanktoronlytdfindhatDHMBA
Next, whenthe planktonwere collected, filtered, a
DHMBAwasdetected. Further,whentheplanktonwer
filtered, and pressurized, DHMBA was detected.
[0005]
Thus, the present inventor contemplated that the
aforementioned DHMBA was a useful substance derived
plankton and therefore invented a method for produc

from the plankton.

Solution to Problem
[0006]

The present invention includes filtering collected
seawatercontainingplanktonusingafilter, taking
contentfromtheplanktorremainedonthefilter a

the cell content thus taken out to produce

otbuilt

cting
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nd heated,
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from the
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outacell

ndthenheating



3,5-dihydroxy-4-methoxybenzyl alcohol from a heated
thus heated, wherein

the plankton is a diatom.

Alternatively thepresentinventionincludesfilt
collected seawater containing planktonusing afilt
out a cell content from the plankton remained on th
and then heating the cell content thus taken out to
3,5-dihydroxy-4-methoxybenzyl alcohol from a heated
thus heated, wherein

the plankton is a diatom belonging to the phylum
Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae,thesubclassBacillariophycidae
belonging to the phylum Bacillariophyta, the subphy
Bacillariophytina, the class Bacillariophyceae, the
Bacillariophycidae, the order Surirellales, the fam
Entomoneidaceae, the genus Entomoneis.

Alternatively thepresentinventionincludesfilt
collectedseawatercontainingplanktonusingafilt
the plankton remained on the filter with an additio
extracting solution, and extracting a cell content
plankton followed by heating to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from a heated
thus heated, wherein

the plankton is a diatom belonging to the phylum

Bacillariophyta, the subphylum Bacillariophytina, t
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Bacillariophyceae,thesubclassBacillariophycidae
belonging to the phylum Bacillariophyta, the subphy
Bacillariophytina, the class Bacillariophyceae, the
Bacillariophycidae, the order Surirellales, the fam
Entomoneidaceae, the genus Entomoneis.

Alternatively inthepresentnvention theheati
is at least 1 hour or longer.

Alternatively thepresentinventionincludesfilt
collected seawater containing plankton using afilt
out a cell content from the plankton remained on th
andthenpressurizingthecellcontentthustakeno
3,5-dihydroxy-4-methoxybenzyl alcohol from a pressu
material thus pressurized, wherein

the plankton is a diatom.

Alternatively thepresentinventionincludesfilt
collected seawater containing planktonusing afilt
out a cell content from the plankton remained on th
andthenpressurizingthecellcontentthustakeno
3,5-dihydroxy-4-methoxybenzyl alcohol from a pressu

material thus pressurized, wherein

the plankton is a diatom belonging to the phylum

Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae,thesubclassBacillariophycidae
belonging to the phylum Bacillariophyta, the subphy

Bacillariophytina, the class Bacillariophyceae, the
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Bacillariophycidae, the order Surirellales, the fam

Entomoneidaceae, the genus Entomoneis.
Alternatively thepresentinventionincludesfilt

collectedseawatercontainingplanktonusingafilt

the plankton remained on the filter with an additio

extracting solution, and extracting a cell content

plankton followed by pressurization to produce

3,5-dihydroxy-4-methoxybenzyl alcohol from a pressu

material thus pressurized, wherein

the plankton is a diatom belonging to the phylum

Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae,thesubclassBacillariophycidae
belonging to the phylum Bacillariophyta, the subphy
Bacillariophytina, the class Bacillariophyceae, the
Bacillariophycidae, the order Surirellales, the fam
Entomoneidaceae, the genus Entomoneis.
Alternatively, in the present invention, the
pressurizationisperformedatatleast2atmospher
Alternatively, in the present invention, the

pressurizing time is at least 1 hour or longer.

Advantageous Effects of Invention
[0007]
Thepreseninventioncanprovidethemethodforp
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by collecting the seawater including the plankton,

achieving excellent advantageous effects.

Brief Description of Drawings
[0008]

Fig.lisanexplanatorydiagramillustratingfilt
of collected seawater.

Fig.2isanexplanatorydiagramillustratingsoni
offilteredplanktonremainedonafilterandsubse
extraction of DHMBA.

Fig.3isanexplanatorydiagramillustratingsoni
of filtered plankton remained on a filter and subse
pressurizing extraction of DHMBA.

Fig.disanexplanatorydiagram(1)illustrating
omotDHMBAIisproducedwhentheplanktonpresent
collectedin apredetermined sea areain Hiroshima,
a predetermined period are heated.

Fig.5isanexplanatorydiagram(2)illustrating
omotDHMBAisproducedwhentheplanktonpresent
collected in the predetermined sea area in Hiroshim
at the predetermined period are heated.

Fig. 6 is an explanatory diagram illustrating whet
omotDHMBAIisproducedwhentheplanktonpresent
collected in a predetermined sea area in Miyagi, Ja

predetermined period are heated.
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Fig. 7 is an explanatory diagram illustrating whet
omotDHMBAisproducedwhentheplanktonpresent
collected in the predetermined sea area in Miyagi,
the predetermined period are pressurized.

Fig.8isanexplanatorydiagram(1)illustrating
searchresultunderasearchconditionexcludingen
sequences.

Fig. 9 is an explanatory diagram (2) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig. 10is an explanatory diagram (1) illustrating
search result under the search condition in which t
is limited to sequences from type material.

Fig. 11is an explanatory diagram (2) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 12 is an explanatory diagram (3) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig. 13is an explanatory diagram (4) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig. 14 is an explanatory diagram (5) illustrating
global searchresultunderthe search conditionexc

environmental sequences.
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Fig. 15is an explanatory diagram (3) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 16 is an explanatory diagram (4) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 17 is an explanatory diagram (5) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 18is an explanatory diagram (6) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig. 19is an explanatory diagram (7) illustrating
global searchresultunderthe search conditionexc
environmental sequences.

Fig. 20is an explanatory diagram (8) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig. 21 is an explanatory diagram (6) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 22 is an explanatory diagram (7) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig. 23 is an explanatory diagram (8) illustrating
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search result under the search condition in which t
is limited to the sequences from type material.

Fig. 24 is an explanatory diagram (9) illustrating
global searchresultunderthe search condition exc
environmental sequences.

Fig.25isanexplanatorydiagram (10)illustrating
global searchresultunderthe search conditionexc
environmental sequences.

Fig.26isanexplanatorydiagram (11)illustratin
global searchresultunderthe search conditionexc
environmental sequences.

Fig. 27 is an explanatory diagram (9) illustrating
search result under the search condition in which t
is limited to the sequences from type material.

Fig.28isanexplanatorydiagram (10)illustratin
search result under the search condition in which t
is limited to the sequences from type material.

Fig.29isanexplanatorydiagram (11)illustratin
search result under the search condition in which t

is limited to the sequences from type material.

Description of Embodiments
[0009]
First, the seawater was collected in a sea area wh
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HiroshimaandMiyagi,Japan)atapredeterminedper
collectedseawaterwasfilteredtotakeoutplankto

on a filter used for filtration. The plankton 1 we

or pressurized and then subjected to examination an
to determine whether or not DHMBA was detected.
[0010]

FirstdetectionoDHMB Aaftetheatingwilbede

The seawater was collected in an actual sea areaw

oysterfarmingwasperformed(e.g.,seaareasinHi
Miyagi, Japan).
[0011]

(Collection of seawater including plankton)

The seawater is pumped up by a pump or the like in

seaareawhereoysterfarmingisperformed(e.g.,t

in Hiroshima and Miyagi, Japan) at a predetermined
Specifically,theseawaterincludingthe planktoni
inthe seaareain Hiroshimain Septemberand March
sea area in Miyagi in May.

Note that, in the present example, the seawater in
seaareasinHiroshimaandMiyagiwascollected. H
inventionisnotlimitedtotheseawaterinHiroshi

Further, regarding the period, the invention is no
limited to the seawater in September or March.

[0012]

(Filtration of seawater including plankton)

iodandthe
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Theseawaterincludingthe plankton1wascollecte
thenfiltrated throughafilterformed ofanonwove
the like, for example, a GF/C filter 4 (see Fig. 1)

In this operation, the amount of the seawater to b
filtered was not limited. This time, about 3100 li
seawaterwascollectedineachseaareainHiroshim
and filtered through the filter.

Note that the filter used for filtration in the ab
method has a large amount of the plankton 1 adhered
andthefilteronwhichtheplanktonlareadhered
and stored until an extraction operation is perform
[0013]

(Ultrasonic treatment)

Next, for example, in a case where the filter on w
theplanktonlareadheredisfrozenandstored,th
isfrozenandstoredisputintoacontainerssuch
tube, the container 5 is filled with, for example,
water,andtheplanktonlarefurthersubjectedto,
sonication using ultrasonic waves for about 1 hour
mill treatment to destroy cell walls, thereby facil
extraction of DHMBA and the like.

[0014]
(Extraction)
After the plankton 1 cells are destroyed by the

aforementioned method such as sonication, the cells

dand

nfabricor

ters of

aandMiyagi

ove
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ed.
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destroyed are heated to take out contents of the ce
is, the aforementioned plankton and the like are su
hotwater bath extractionatabout100°C orthelik
2).

Inthisoperation, the plankton lintheaforement
container 5is heated in the hot water bath extract
notdirectly heated. Thatis, the container5isp
hot water which is heated and stored in a beaker or
toperformso-calledindirectheating. Thisisadv
forexample,inthatstableheatingextractioncan
with a constant heating temperature.

[0015]
(Sampling)

Then,samplesweretakeneveryhourforfivehours

the aforementioned hot water bath extraction.
[0016]
(Analysis of useful substance)

The concentration of DHMBA in the plankton 1 taken
the aforementioned sample was measured by LC-MS/MS.
[0017]

(ResultofextractionexperimentwithsamplesinHi
area)

Asaresult, DHMBAwasnotdetectedintheplankto
heatinginboththeaforementionedsamplestakenin

sea area in September 2016 and March 2017.

lls. That
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However, inthe sample taken in the Hiroshima sea

inSeptember,itcouldbeconfirmedthatDHMBAwas
an extraction amount of 0.303 (ng/L) after heating,
after the hot water bath extraction for 1 hour. Fu
could be confirmed that DHMBA was detected with an
amountof0.297 (ng/L) afterthe hotwaterbath ext
2hoursandDHMBAwasdetectedwithanextractiona
(ng/L)afterthehotwaterbathextractionfor3ho
itcouldbeconfirmedthatDHMBAwasdetectedwith
amountof0.274 (ng/L) afterthe hotwater bathext
4hoursandDHMBAwasdetectedwithanextractiona
(ng/L) after the hot water bath extraction for 5 ho
[0018]

Further, in the sample taken in the Hiroshima sea
in March, it could be confirmed that DHMBA was dete
an extraction amount of 0.906 (ng/L) after heating,
after the hot water bath extraction for 1 hour. Fu
could be confirmed that DHMBA was detected with an
amount of 0.66 (ng/L) after the hot water bath extr
2hoursandDHMBAwasdetectedwithanextractiona
(ng/L)afterthehotwaterbathextractionfor3ho
itcouldbeconfirmedthatDHMBAwasdetectedwith
amountof0.517 (ng/L) afterthe hotwaterbath ext
4hoursandDHMBAwasdetectedwithanextractiona

(ng/L)afterthehotwaterbathextractionforsho

area
detectedwith
that s,
rther, it
extraction
ractionfor
mountof0.279
urs. Further,
anextraction
ractionfor
mountof0.217

urs.

area
cted with
that s,
rther, it
extraction
action for
mountof0.686
urs. Further,
anextraction
ractionfor
mountof0.794

urs(seeFig.
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4 and Fig. 5).
[0019]

(ResulofextractionexperimentwithsamplesinMi

Fig. 6 shows a detection result of DHMBA with samp

taken in the Miyagi sea area in May 2016.

[0020]

Fig. 6 shows changes in the extraction amountof D

overtime. SameasthesampleintheHiroshimasea
was not detected in the plankton before heating in
beforeheating. However,itcouldbe confirmedtha
detectedwithanextractionamountof0.108(ng/L)
thats afterthehotwaterbathextractionforl
itcouldbeconfirmedthatDHMBAwasdetectedwith
amountof0.113(ng/L) afterthe hotwater bathext
2hoursandDHMBAwasdetectedwithanextractiona
(ng/L)afterthehotwaterbathextractionfor3ho
itcouldbeconfirmedthatDHMBAwasdetectedwith
amountof0.125 (ng/L) afterthe hotwaterbath ext
4hoursandDHMBAwasdetectedwithanextractiona
(ng/L)afterthehotwaterbathextractionforsho
6).
[0021]

Note that the heating time is not limited to one-h
timelapseinterval. DHMBAmaybedetectedwitha

of less than one hour.

yagiseaarea)

les

HMBA
area,DHMBA
the sample
tDHMBAwas
afterheating,
hour. Further,
anextraction
ractionfor
mountof0.156
urs. Further,
anextraction
ractionfor
mountof0.134

urs(seeFig.

our

heatingtime
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In any case, it was found that DHMBA was not detec ted

intheplanktorwhichwerenotheated whileDHMBA couldbequickly

detected in the plankton which were heated.
[0022]

Next, detection of DHMBA after
described.

First,the seawaterwas collectedinanactual sea
whereoysterfarmingwasperformed(e.g.,aseaare
Japan).

[0023]

(Collection of seawater including plankton)

The seawater is pumped up by a pump or the like in

seaareawhereoysterfarmingisperformed(e.g.,t
inMiyagi,Japan)atapredeterminedperiod. Speci
seawater including the plankton is pumped up in the
in Miyagi in May 2016.

Note that, in the present example, the seawater in
seaareas in Miyagi was collected. However, thein
notlimitedtothe seawaterinMiyagi. Further,re
period, the invention is not limited to the seawate
[0024]

(Filtration of seawater including plankton)

Theseawaterincludingthe plankton1wascollecte
thenfiltrated throughafilterformed ofanonwove

the like, for example, a GF/C filter 4 (see Fig. 1)

pressurization will be

area

ainMiyagi,
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In this operation, the amount of the seawater to b
filtered was not limited. This time, about 3100 li
seawater was collected inthe sea areain Miyagi an
through the filter.

Note that the filter used for filtration in the ab
method has a large amount of the plankton 1 adhered
andthefilteronwhichtheplanktonlareadhered
and stored until an extraction operation is perform
[0025]

(Ultrasonic treatment)

Next, for example, in a case where the filteron w
theplanktonlareadheredisfrozenandstored,th
isfrozenandstoredisputintoacontainerssuch
tube, the container 5 is filled with, for example,
water,andtheplanktonlarefurthersubjectedto,
sonication using ultrasonic waves for about 1 hour
mill treatment to destroy cell walls, thereby facil
extraction of DHMBA and the like.

[0026]
(Extraction)

Subsequently, after the plankton 1 cells are destr
bytheaforementionedmethodsuchassonication,th
destroyed are pressurized to take out contents of t
That is, the aforementioned plankton and the like w

pressurizedto about 2 atmospheresto perform extra

ters of

dfiltered

ove
thereon,
canbefrozen

ed.

hich
efilterwhich
asacentrifuge
ultrapure
forexample,
or a ball

itating

oyed
ecellsthus
he cells.
ere
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Fig. 3).

Inthisoperation thepressurizingmethodsnot
Asageneralmethod, apressure potmay be used for
pressurization. Further, other methods may be used
performing pressurization.

[0027]
(Sampling)

Then,samplesweretakeneveryhourforfivehours
the aforementioned pressurizing extraction.
[0028]

(Analysis of useful substance)

The concentration of DHMBA in the plankton 1 taken
the aforementioned sample was measured by LC-MS/MS.
[0029]

(ResulofextractionexperimentwithsamplesinMi

Fig. 7 shows a detection result of DHMBA with samp
taken in the Miyagi sea area.
[0030]

Fig. 7 shows changes in the extraction amount of D
over time. DHMBA was not detected in the plankton
pressurization. ItcouldbeconfirmedthatDHMBAw
with an extractionamountof 0.05 (ng/L) after pres
at2zatmospheres,thatis,afterpressurizationat
for 1 hour. Further, it could be confirmed that DH

detected with an extraction amount of 0.29 (ng/L) a

limited.
performing

for

during

as

yagiseaarea)

les

HMBA
before
asdetected
surization
2atmospheres
MBA was

fter



18

pressurizationatZzatmospheresforzhoursanddDHM
with an extractionamountof0.49 (ng/L) after pres
at 2 atmospheres for 3 hours. Further, itcould be
thatDHMBAwasdetectedwithanextractionamounto
afterpressurizationat2atmospheresfor4hoursa
detected with an extraction amount of 0.67 (ng/L) a
pressurization at 2 atmospheres for 5 hours (see Fi
[0031]
In any case, it was found that DHMBA was not detec
in the plankton which were not pressurized, while D
be quickly detected in the plankton which were pres
[0032]
(Identification of plankton 1 in which DHMBA can be
There are many kinds of the plankton 1 in the seaw
and itwas unclear in which kinds of the plankton 1
detected. Thus, the presentinventor decidedtoid
plankton 1 in which DHMBA was detected.
Thepresentinventorcollectedtheseawaterasdes
above to obtain the plankton 1 included in the seaw
Among many kinds ofthe plankton 1 thus obtained,
200kindsoftheplanktonlwereselectedandcultu
Then,about200kindsoftheplanktonthusculture
subjected to the aforementioned DHMBA extraction tr
That is, the plankton were subjected to the aforeme

ultrasonictreatment,theaforementionedextraction

BAwasdetected
surization
confirmed
f0.58(ng/L)
ndDHMBAwas

fter

g. 7).

ted
HMBA could

surized.

detected)
ater
DHMBA was

entify the

cribed
ater.
about
redseparately.
dwere
eatment.
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with heating or pressurization, and the like.
[0033]
Asaresult, DHMBAwas detectedin4 microalgal st
intheplanktonl. Further,detailedmorphological
of these 4 microalgal strains could identify them a
Note thatdiatoms are most ubiquitous in phytoplan

and diverse in many kinds.

However, when the present inventor observed the

morphologyoftheaforementioned4microalgalstrai
DHMBAwasdetectedindetailusingamicroscope, al
turnedoutdbediatoms. Themicroscopeusedrt

has 1,000-fold magnification (ocularlens: 10-fold,
lens: 100-fold).

The aforementioned 4 microalgal strains, that is,
diatoms,aremembersofmarinediatomswidespread
inbaysandknowntoabundantlyproduceunsaturated
Further, they are also known as super-planktonic di
[0034]

NextthepresentnventomplannedioperformDNA
ottheaforementioneddmicroalgalstrains thatis
for further specific identification of the diatoms.

TheDNAanalysisisperformedtodeterminethetax
rankthatthediatomsbelongto. Theaforementione
rank is classified into “phylum”, “subphylum”, “cla

“subclass”,“order”,“family”,“genus”,and“specie

rains
observation
sdiatoms.

kton

nsinwhich
|4 strains
hisobservation

objective

the
nheseawater
fattyacids.
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analysis

thediatoms,
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classification levels become more specific in the o rder from
“phylum” to “species”

Processes of the DNA analysis will be described be low.
[0035]

Classification of diatom (H-7-09 strain) in which D HMBA is
detected

Itisspeculatedthatthediatombelongstothesu bclass
Bacillariophycidae. However, classification was no t made at
the level of “order” or below.

[0036]
(Method)

Performing megaBLAST search with GenBank (NCBI, NH )

Search condition (1) global search excluding
environmental sequences (Fig. 8, Fig. 9)

-> Discussion will be provided based on these resu Its.

Search condition (2) search limited to sequences f rom
type material (Fig. 10, Fig. 11)

->Discussionwillnotbeprovidedbasedonthese results
due to insufficient information amount of sequence data for
comparison.

_ Base sequence Sequence Blast
Site Sequence name fIength us_ed assembly analysis

or analysis result

18S  |H7-09-18S 1223 bp Performed Fig. 8

28S |H7-09-28S-D2R2 474 bp Notperformed Fig. 9

[0037]



21

(megaBLAST search result)
- 18S

Showing about 96.2% homology with the sequence of
Humidophila schmassmannii isolate HYU-D030 strain.

-> Homology is as low as about 96%.

However, considering sequences found in the second
following places, itis speculated that the diatom
theclassBacillariophyceae, thesubclassBacillari
- 28S D2R2 sequence

Showing about 96.1% homology with the sequence of
Pseudo-nitzschia multistriata HAB-132 strain.

-> Homology is as low as about 96%. Further, shor
sequence and low score and coverage make the classi
result less reliable as compared with the result of

However, the result is not contradictory to the
possibility that the diatom belongs to the subclass
Bacillariophycidae as speculated from the result of
[0038]

(Classification result)

Itis speculated that the diatom belongs to the ph
Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae, the subclass Bacillariophycidae.

However, classification cannot be made atthe leve
“order” or below.

[0039]
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Classification of diatom (H-9-05 strain) in which D HMBA is
detected
Itis speculated that the diatom belongs to the ph ylum
Bacillariophyta, the subphylum Bacillariophytina, t he class
Bacillariophyceae,thesubclassBacillariophycidae, theorder
Surirellales thefamilyEntomoneidaceae thegenus Entomoneis.
However, classification was not made at the level of
“species”.
[0040]
(Method)
Performing megaBLAST search with GenBank (NCBI, NH )
Search condition (1) global search excluding the
environmental sequences (Fig. 12, Fig. 13, Fig. 14)
-> Discussion will be provided based onthese resu Its.
Searchcondition(2)searchlimitedtothesequenc esfrom
type material (Fig. 15, Fig. 16, Fig. 17)
->Discussionwillnotbeprovidedbasedonthese results
due to insufficient information amount of sequence data for
comparison.

: Baseseque nce Sequence anl?;lllillsstis
Site Sequence name fl;:rngr:glgjlzgd assembly result
18S  |H9-05-18S 1204 bp Performed Fig. 12
28S  |H9-05-28S-D2C2 480bp  Noberformed Fig. 13
28S  |H9-05-28S-D2R2 458bp  Noperformed Fig. 14
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[0041]

(megaBLAST search result)

- 18S

Showing98%homologywiththesequenceoftheEnto moneis
paludosa L431 strain.

->Homologyisaslowas98%. However,considerin gthat
sequences of the genus Entomoneis are found in the second and
following places, itis speculated that the diatom belongsto
the phylum Bacillariophyta, the subphylum Bacillari ophytina,
theclassBacillariophyceae,thesubclassBacillari ophycidae,
the order Surirellales, the family Entomoneidaceae, thegenus
Entomoneis.

- 28S D2C2 sequence

Showing about 92% homology with the sequence of th e
Entomoneis ornata 27D strain.

->|thasaverylowhomologyof92%, providinglessuseful
information. Furthershortsequenceandowscore andcoverage
make the classificationresult significantlylessr eliableas
compared with the result of 18S.

However, the result is not contradictory to the
possibilitythatthe diatombelongstothegenusEn tomoneisas
speculated from the result of 18S.

- 28S D2R2 sequence
Showing about 96% homology with the sequence of th e

Pseudo-nitzschia multistriata HAB-132 strain.
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-> |t has a low homology of 96%,
information. Further shortsequenceandowscore
as compared with D2C2 make the classification resul
significantly less reliable.

However, the result is not contradictory to the
possibility that the diatom belongs to the subphylu
Bacillariophytina as speculated from the result of
[0042]

(Classification result)

Itis speculated that the diatom belongs to the ph
Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae,thesubclassBacillariophycidae,
Surirellales thefamilyEntomoneidaceae thegenus

However, classification was not made at the level
“species”.

[0043]
Classification of diatom (H-9-06 strain) in which D
detected

Itis speculated that the diatom belongs to the ph
Bacillariophyta, the subphylum Bacillariophytina, t
Bacillariophyceae,thesubclassBacillariophycidae,
Surirellales thefamilyEntomoneidaceae thegenus

However, classification was not made at the level
“species”.

[0044]

providing less useful

andcoverage

t

18S.

ylum
he class
theorder
Entomoneis.

of

HMBA is

ylum
he class
theorder
Entomoneis.

of
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(Method) PerformingmegaBLAST searchwith GenBank ( NCBI, NHI)
Search condition (1) global search excluding the
environmental sequences (Fig. 18, Fig. 19, Fig. 20)
-> Discussion will be provided based on these resu Its.
Searchcondition(2)searchlimitedtothesequenc esfrom
type material (Fig. 21, Fig. 22, Fig. 23)
->Discussionwillnotbeprovidedbasedonthese results
due to insufficient information amount of sequence data for
comparison.
Site Sequence name I?:;;ﬁ%gggnce E?seg;rigf; anzllilz?s
for analysis result
18S  |H9-06-18S 1204bp Performed Fig. 18
28S  [H9-06-285-D2C2 440 bp Notperformed | Fig. 19
28S  |H9-06-28S-D2R2 609 bp Notperformed Fig. 20
[0045]
(megaBLAST search result)
- 18S
Showing99%homologywiththesequenceoftheEnto moneis
paludosa L431 strain.
->Consideringthathomologyis99%andsequences ofthe
genusEntomoneisarefoundinthe secondandfollow ingplaces,
it is speculated that the diatom belongs to the phy lum
Bacillariophyta, the subphylum Bacillariophytina, t he class
Bacillariophyceae,thesubclassBacillariophycidae, theorder
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Surirellales thefamilyEntomoneidaceae thegenus Entomoneis.
- 28S D2C2 sequence
Showing91%homologywiththesequenceoftheEnto moneis

ornata 27D strain.

->|thasaverylowhomologyof91%, providinglessuseful
information. Further, short sequence and low score make the
classificationresultsignificantlylessreliablea scompared

with the result of 18S.

However, the result is not contradictory to the
possibilitythatthe diatombelongstothegenusEn tomoneisas
speculated from the result of 18S.

- 28S D2R2 sequence

Showing 88% homology with Vannella septentrionalis
(ameba).

Further ithad79%orlesshomologywithafungus forming
an arbuscular mycorrhiza.

->Homology is less than 90%. Further, shortsequ ence
and lower score and coverage as compared with D2C2 make the
classification result significantly less reliable.

Thus,theresultisexcludedfromthepresentdisc ussion
on classification.

[0046]
(Classification result)
Itis speculated that the diatom belongs to the ph ylum

Bacillariophyta, the subphylum Bacillariophytina, t he class
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Bacillariophyceae,thesubclassBacillariophycidae, theorder
Surirellales thefamilyEntomoneidaceae thegenus Entomoneis.
[0047]
H-9-09 strain Classification
Undetermined
[0048]
(Method) PerformingmegaBLAST searchwith GenBank ( NCBI, NHI)
Search condition (1) global search excluding the
environmental sequences (Fig. 24, Fig. 25, Fig. 26)
-> Discussion will be provided based onthese resu Its.
Searchcondition(2)searchlimitedtothesequenc esfrom
type material (Fig. 27, Fig. 28, Fig. 29)
->Discussionwillnotbeprovidedbasedonthese results
due to insufficient information amount of sequence data for
comparison.
_ Basesequence Sequence Blast_
Site Sequence name fIength us_ed assembly analysis
or analysis result
18S  |H9-09-18S 1228 bp Performed Fig. 24
28S |H9-09-285- D2C2| 511 bp Noperformed | Fig. 25
28S |H9-00-285- D2R2| 441 bp Noperformed | Fig. 26
[0049]
(megaBLAST search result)
- 18S
Showing97%homologywiththesequenceoftheCaec itellus
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paraparvulus HFCC320 strain (Bicosoeca).

Sequencesofdiatoms ofthe same genusare foundi
second and following places with a homology of 97%.

-> |t has a low homology of 97%. However, this ca
rule out the possibility that the sequence of a Bic
amplified.

However, prior microscopic observation confirmed t
the specimen had a diatom-like morphology.

- 28S D2C2 sequence

Showing88%homologywiththesequenceoftheCaec
paraparvulus HFCC71 strain (Bicosoeca).

->Homology is less than 90%. Further, shortsequ
and lower score and coverage make the classificatio
significantlylessreliableascomparedwiththere

Thus,theresultisexcludedfromthepresentdisc
on classification.

However, the resultis not contradictory tothe re
of 18S (indicating a Bicosoeca).

- 28S D2R2 sequence

Showing about 92% homology with the sequence of th
Pseudo-nitzschia multistriata HAB-132 strain (subph
Bacillariophytina).

->|thasalowhomologyof92%. Further,shorts
andlowscoreand coverage makethe classification

reliable as compared with the result of 18S.

nthe

nnot

osoeca is

hat

itellus
ence
n result
sultof18S.
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sult
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resultless
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However, the result is not contradictory to the pr ior
morphological observation (indicating a diatom).
[0050]
(Classification result)

Undetermined

Reference Signs List
[0051]

1 Plankton

4 GF/C filter

5 Container
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CLAIMS

1. A method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from plankton, comprising:

filtering collected seawater containing the plankton
using a filter;

taking out a cell content from the plankton remained
on the filter; and then

heating the cell content thus taken out to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from a heated
material thus heated, wherein

the plankton is a diatom belonging to the phylum
Bacillariophyta, the subphylum Bacillariophytina, the class
Bacillariophyceae, the subclass Bacillariophycidae or a
diatom belonging to the phylum Bacillariophyta, the
subphylum Bacillariophytina, the class Bacillariophyceae,
the subclass Bacillariophycidae, the order Surirellales,

the family Entomoneidaceae, the genus Entomoneis.

2. A method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from plankton, comprising:

filtering collected seawater containing the plankton
using a filter;

crushing the plankton remained on the filter with an
addition of an extracting solution, and

extracting a cell content from the plankton followed
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by heating to produce 3,5-dihydroxy-4-methoxybenzyl alcohol
from a heated material thus heated, wherein

the plankton is a diatom belonging to the phylum
Bacillariophyta, the subphylum Bacillariophytina, the class
Bacillariophyceae, the subclass Bacillariophycidae or a
diatom belonging to the phylum Bacillariophyta, the
subphylum Bacillariophytina, the class Bacillariophyceae,
the subclass Bacillariophycidae, the order Surirellales,

the family Entomoneidaceae, the genus Entomoneis.

3. The method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from the plankton according to claim 1, wherein the

heating time is at least 1 hour or longer.

4. A method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from plankton, comprising:

filtering collected seawater containing the plankton
using a filter;

taking out a cell content from the plankton remained
on the filter, and then

pressurizing the cell content thus taken out to
produce 3,5-dihydroxy-4-methoxybenzyl alcohol from a
pressurized material thus pressurized, wherein

the plankton is a diatom belonging to the phylum

Bacillariophyta, the subphylum Bacillariophytina, the class
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Bacillariophyceae, the subclass Bacillariophycidae or a
diatom belonging to the phylum Bacillariophyta, the
subphylum Bacillariophytina, the class Bacillariophyceae,
the subclass Bacillariophycidae, the order Surirellales,

the family Entomoneidaceae, the genus Entomoneis.

5. A method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from plankton, comprising:

filtering collected seawater containing the plankton
using a filter;

crushing the plankton remained on the filter with an
addition of an extracting solution, and

extracting a cell content from the plankton followed
by pressurization to produce 3,5-dihydroxy-4-methoxybenzyl
alcohol from a pressurized material thus pressurized,
wherein

the plankton is a diatom belonging to the phylum
Bacillariophyta, the subphylum Bacillariophytina, the class
Bacillariophyceae, the subclass Bacillariophycidae or a
diatom belonging to the phylum Bacillariophyta, the
subphylum Bacillariophytina, the class Bacillariophyceae,
the subclass Bacillariophycidae, the order Surirellales,

the family Entomoneidaceae, the genus Entomoneis.

6. The method for producing 3,5-dihydroxy-4-methoxybenzyl



33

alcohol from the plankton according to claim 4 or 5,
wherein the pressurization is performed at at least 2

atmospheres or more.

7. The method for producing 3,5-dihydroxy-4-methoxybenzyl
alcohol from the plankton according to claim 4 or 5,

wherein the pressurizing time is at least 1 hour or longer.



