DESCRIPTION
METHOD FOR PRODUCING 3,5-DIHYDROXY-4-METHOXYBENZYL
ALCOHOL FROM PLANKTONS
TECHNICAL FIELD
[0001]

The present invention relates to a producing neetbo
3,5-dihydroxy-4-methoxybenzyl alcohol for produciBé-dihydroxy-4-methoxybenzyl
alcohol as an antioxidant from plankton.

BACKGROUND ART
[0002]

The present inventor has already found 3,5-dilyg#b methoxybenzyl
alcohol (hereinafter referred to as DHMBA) as a ramtioxidant from a heated oyster
meat, and succeeded in its synthesis and idenidica DHMBA has not been detected
from a raw oyster meat.

Here, as ecological features of oyster, it has lggmerally known that an
oyster inhales a large amount of seawater, and takglankton as a prey from the
inhaled large amount of seawater.

[0003]
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]
However, the present inventor made a hypotheatspllankton contains

DHMBA in the present invention.



Then, when the present inventor collected plankitiared them, and
measured DHMBA in the plankton, DHMBA was not dételc Next, when the
present inventor collected the plankton, filtereenh, and heated them, DHMBA was
detected. When the present inventor collectegbldaekton, filtered them, and applied
a pressure to them, DHMBA was detected.

[0005]

In view of this, the present inventor considetteat the DHMBA was a useful

substance derived from plankton, and reached amntron of a method for producing

the DHMBA from the plankton.

SOLUTIONS TO THE PROBLEMS
[0006]

The present invention is a method for producing
3,5-dihydroxy-4-methoxybenzyl alcohol from planktonThe method includes:
filtering collected seawater containing the plamktsing a filter; taking out a cell
content from the plankton remained on the filtéx] aubsequently heating the cell
content thus taken out at a temperature of 60°@rierhour or more to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the leghimaterial. The plankton is a
diatom belonging to phylum Bacillariophyta, subpimlBacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaegoi@urirellales, family
Entomoneidaceae, genus Entomoneis.

Alternatively, a method for producing 3,5-dihydye%-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; crushing the plankton remained on the fillgth an addition of an extracting

solution; and extracting a cell content from thaniiton and subsequently performing



heating at a temperature of 60°C for one hour arentm produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the leghimaterial. The plankton is a
diatom belonging to phylum Bacillariophyta, subpimgl Bacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaegoi@urirellales, family
Entomoneidaceae, genus Entomoneis.

Alternatively, a method for producing 3,5-dihydye4-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; taking out a cell content from the plankt@maining on the filter; and
subsequently heating the cell content thus takeémtoa temperature of 80°C for 30
minutes or more to produce 3,5-dihydroxy-4-meth@ngyl alcohol from the heated
material. The plankton is a diatom belonging tglpin Bacillariophyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Enta@ison

Alternatively, a method for producing 3,5-dihydye%-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; crushing the plankton remained on the filgth an addition of an extracting
solution; and extracting a cell content from thaniiton and subsequently performing
heating at a temperature of 80°C for 30 minutemare to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the leghimaterial. The plankton is a
diatom belonging to phylum Bacillariophyta, subpimgl Bacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaego@urirellales, family
Entomoneidaceae, genus Entomoneis.

Alternatively, a method for producing 3,5-dihydye&-methoxybenzyl alcohol

from plankton includes: filtering collected seawatentaining the plankton using a

filter; taking out a cell content from the plankt@mained on the filter; and



subsequently pressurizing the cell content thusrtadut at 2 atmospheres for 30
minutes to produce 3,5-dihydroxy-4-methoxybenzgbhabl from the pressurized
material. The plankton is a diatom belonging tglpin Bacillariophyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Entaison

Alternatively, a method for producing 3,5-dihydye4-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; crushing the plankton remained on the filgth an addition of an extracting
solution; and extracting a cell content from thaniiton and subsequently performing
pressurization at 2 atmospheres for 30 minutesadyze
3,5-dihydroxy-4-methoxybenzyl alcohol from the p@szed material. The plankton
is a diatom belonging to phylum Bacillariophytabphylum Bacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaegoi@urirellales, family
Entomoneidaceae, genus Entomoneis.

Alternatively, a method for producing 3,5-dihydye4-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; taking out a cell content from the plankta@maining on the filter; and
subsequently pressurizing the cell content thuertalut at 2.5 atmospheres for 30
minutes or more to produce 3,5-dihydroxy-4-meth@ngyl alcohol from the
pressurized material. The plankton is a diatomorogihg to phylum Bacillariophyta,
subphylum Bacillariophytina, class Bacillariophyegaubclass Bacillariophycidae,
order Surirellales, family Entomoneidaceae, gemisfaoneis.

Alternatively, a method for producing 3,5-dihydye4-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a

filter; crushing the plankton remained on the filkgth an addition of an extracting



solution; and extracting a cell content from thaniiton and subsequently performing
pressurization at 2.5 atmospheres for 30 minutesave to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the p@szed material. The plankton
is a diatom belonging to phylum Bacillariophytabpbylum Bacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaego@urirellales, family
Entomoneidaceae, genus Entomoneis.

Alternatively, a method for producing 3,5-dihydye%-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; taking out a cell content from the plankta@maining on the filter; and
subsequently pressurizing the cell content thusrtadut at 3 atmospheres for 30
minutes or more to produce 3,5-dihydroxy-4-meth@ngyl alcohol from the
pressurized material. The plankton is a diatororgihg to phylum Bacillariophyta,
subphylum Bacillariophytina, class Bacillariophyegaubclass Bacillariophycidae,
order Surirellales, family Entomoneidaceae, gemisfaoneis.

Alternatively, a method for producing 3,5-dihydye4-methoxybenzyl alcohol
from plankton includes: filtering collected seawatentaining the plankton using a
filter; crushing the plankton remained on the fillgth an addition of an extracting
solution; and extracting a cell content from thaniiton and subsequently performing
pressurization at 3 atmospheres for 30 minutesave o produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the p@szed material. The plankton
is a diatom belonging to phylum Bacillariophytabphylum Bacillariophytina, class
Bacillariophyceae, subclass Bacillariophycidaego@urirellales, family

Entomoneidaceae, genus Entomoneis.

EFFECTS OF THE INVENTION



[0007]
The present invention can provide a method fdiecbhg a seawater
containing plankton and producing DHMBA as an aatant from the plankton

included in the seawater, thus providing an exoekdfect.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 is a drawing for explaining a filtration afcollected seawater.

Fig. 2 is a drawing for explaining a sonicatiorptdnkton remaining on a filter
used for the filtration and a subsequent heatirigaetion of DHMBA.

Fig. 3 is a drawing for explaining a sonicatiorptdnkton remaining on a filter
used for the filtration and a subsequent pressudraation of DHMBA.

Fig. 4 is an explanatory drawing for explainingetier or not DHMBA is
produced when plankton existing in a seawater ctatein a predetermined sea area of
Hiroshima at a predetermined timing is heated.

Fig. 5 an explanatory drawing for explaining wtegtbr not DHMBA is
produced when a pressure is applied to planktostiegiin a seawater collected in a
predetermined sea area of Hiroshima at a predetethtiming.

Fig. 6 is an explanatory drawing (1) for explagaresult of a search with a
search condition of global search excluding envitental sequences.

Fig. 7 is an explanatory drawing (2) for explagiaresult of a search with a
search condition of global search excluding envitental sequences.

Fig. 8 is an explanatory drawing (1) for explamimresult of a search with a
search condition limited to sequences from typeennlt

Fig. 9 is an explanatory drawing (2) for explamimresult of a search with a



search condition limited to sequences from typeennit

Fig. 10 is an explanatory drawing (3) for explaga result of a search with a
search condition of global search excluding envitental sequences.

Fig. 11 is an explanatory drawing (4) for explama result of a search with a
search condition of global search excluding envitental sequences.

Fig. 12 is an explanatory drawing (5) for explama result of a search with a
search condition of global search excluding envitental sequences.

Fig. 13 is an explanatory drawing (3) for explama result of a search with a
search condition limited to sequences from typeennt

Fig. 14 is an explanatory drawing (4) for explaga result of a search with a
search condition limited to sequences from typeennit

Fig. 15 is an explanatory drawing (5) for explaga result of a search with a
search condition limited to sequences from typeennit

Fig. 16 is an explanatory drawing (6) for explaga result of a search with a
search condition of global search excluding envitental sequences.

Fig. 17 is an explanatory drawing (7) for explaga result of a search with a
search condition of global search excluding envitental sequences.

Fig. 18 is an explanatory drawing (8) for explama result of a search with a
search condition of global search excluding envitental sequences.

Fig. 19 is an explanatory drawing (6) for explaga result of a search with a
search condition limited to sequences from typecnnt

Fig. 20 is an explanatory drawing (7) for explaga result of a search with a
search condition limited to sequences from typeennit

Fig. 21 is an explanatory drawing (8) for explaga result of a search with a

search condition limited to sequences from typeennit



Fig. 22 is an explanatory drawing (9) for explama result of a search with a
search condition of global search excluding envitental sequences.

Fig. 23 is an explanatory drawing (10) for expilagna result of a search with a
search condition of global search excluding envitental sequences.

Fig. 24 is an explanatory drawing (11) for expiagna result of a search with a
search condition of global search excluding envitental sequences.

Fig. 25 is an explanatory drawing (9) for explaga result of a search with a
search condition limited to sequences from typeennit

Fig. 26 is an explanatory drawing (10) for expilagna result of a search with a
search condition limited to sequences from typecnnlt

Fig. 27 is an explanatory drawing (11) for expiagna result of a search with a

search condition limited to sequences from typeennlt

DESCRIPTION OF PREFERRED EMBODIMENTS
[0009]

First, a seawater was collected in a sea are&xmple, sea area of
Hiroshima) where an oyster culture was mainly penfed at a predetermined timing,
the collected seawater was filtered, plankton laiamg on a filter used for the
filtration were taken out, the plankton 1 was hdaiepressurized, and then a search
and an analysis of whether DHMBA was detected ommere performed.

[0010]

First, the detection of DHMBA by heating will bestribed.

A seawater was collected in a sea area as adi@gster culture (for example,
sea area of Hiroshima).

[0011]



(Collection of Seawater containing Plankton)

A seawater containing plankton in September isgrarup by a pump or the
like in a sea area (for example, sea area of Hmwshwhere an oyster culture is
performed.

While the seawater in the sea area of Hiroshimaaeélected in this
embodiment, the seawater is not limited to the s¢@awof Hiroshima.

For the timing, it is not limited to the seawateSeptember.

[0012]
(Filtration of Seawater containing Plankton)

After collecting the seawater containing the ptankl, the seawater is filtered
by, for example, a GF/C filter 4 formed of a nonwowvabric or the like (see Fig. 1).

Here, while the amount of seawater to be filtesedbt limited, the seawater
was collected by about 3100 liters for each ind@ area of Hiroshima in this time, and
filtered.

A large amount of the plankton 1 adhere to therfaéfter the filtration by the
above-described method, and the filter to whichptlla@kton 1 adhere can be kept
frozen until the extraction work is performed.

[0013]
(Ultrasonic Treatment)

Next, for example, the filter to which the planktb adhere is frozen, and the
frozen filter is put in a container 5 such as aiGfige tube, an ultrapure water or the
like is added in the container 5, and further,glankton 1 is subjected to a sonication
by ultrasonic sound wave for about one hour, arpdling, or the like to break cell
walls, thus causing DHMBA and the like to be easiyracted.

[0014]



(Extraction)

After breaking the cells of the plankton 1 by thethod such as the sonication,
heating is performed to take out contents of this.ce That is, the plankton and the like
are subjected to a hot water extraction at abot€ @0 about 80°C or the like (see Fig.
2).

Here, because of the heating by hot water extmacthe plankton 1 in the
container 5 is not directly heated. That is, addaot water is reserved in a beaker or
the like, and the container 5 is put in the hotenahereby performing what is called
indirect heating. This provides an advantage sthhle heating extraction by the
heating at a constant temperature or the like.

[0015]
(Sampling)

Then, for the hot water extraction, sampling wadgrmed at each of 30
minutes, one hour, two hours, three hours, fourdand five hours.
[0016]

(Analysis of Useful Substance)

The concentration of DHMBA of the sampled plankiowas measured by

LC-MS/MS.
[0017]
(Result of Extraction Experiment by Hot Water Extran Performed at About 60°C)

DHMBA was not detected in the plankton before imggtand after 30 minutes
and after five hours from the hot water extraction.

However, it was confirmed that DHMBA was detedbgdhn extraction amount
of 0.0053 (ng/L) after the heating, that is, afiee hour from the hot water extraction.

It was confirmed that DHMBA was detected by the&stion amount of 0.0064 (ng/L)

10



after two hours from the hot water extraction, &MBA was detected by the
extraction amount of 0.0059 (ng/L) after three lsduom the hot water extraction.
Furthermore, it was confirmed that DHMBA was detedby the extraction amount of
0.0063 (ng/L) after four hours from the hot watetraction (see Fig. 4).

[0018]

(Result of Extraction Experiment by Hot Water Extran Performed at About 80°C)

DHMBA was not detected in the plankton before imgaand after two hours
from the hot water extraction.

However, it was confirmed that DHMBA was detedbgdthe extraction
amount of 0.0035 (ng/L) after the heating, thaafter 30 minutes from the hot water
extraction, and DHMBA was detected by the extracamount of 0.0053 (ng/L) after
one hour from the hot water extraction. It wasfecored that DHMBA was detected
by the extraction amount of 0.0035 (ng/L) afteethhours from the hot water
extraction, and DHMBA was detected by the extracamount of 0.0045 (ng/L) after
four hours from the hot water extraction. Furthere) it was confirmed that DHMBA
was detected by the extraction amount of 0.003A _jragter five hours from the hot
water extraction (see Fig. 4).

[0019]

Note that, the heating period is not limited foesiod until the elapse of one
hour. There is a possibility that DHMBA is detettdter the heating period shorter
than one hour.

In any case, it was found that while DHMBA was detected in plankton
when the plankton was not heated, DHMBA was proynhtected in the heated
plankton when the plankton was heated.

[0020]
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Next, the detection of DHMBA by pressurizing wikk described.

First, a seawater was collected in a sea aredialsl @f oyster culture (for
example, sea area of Hiroshima).

[0021]
(Collection of Seawater Containing Plankton)

A seawater in a predetermined timing in a sea @doeaxample, sea area of
Hiroshima) where an oyster culture is performedt th, a seawater containing plankton
in September 2019 in a sea area of Hiroshima prefets pumped up by a pump or the
like.

While the seawater in the sea area of Hiroshimaaetlected in this
embodiment, the seawater is not limited to the s¢@wof Hiroshima. For the timing,
it is not limited to the seawater in September.

[0022]
(Filtration of Seawater Containing Plankton)

After collecting the seawater containing the ptankl, the seawater is filtered
by, for example, a GF/C filter 4 formed of a nonwowvabric or the like (see Fig. 1).

Here, while the amount of seawater to be filtesedbt limited, the seawater
was collected by about 3100 liters in the sea afé¢#iroshima in this time, and filtered.

A large amount of the plankton 1 adhere to therfihfter the filtration by the
above-described method, and the filter to whichplla@kton 1 adhere can be kept
frozen until the extraction work is performed.

[0023]
(Ultrasonic Treatment)
Next, for example, the filter to which the planktb adhere is frozen, and the

frozen filter is put in a container 5 such as armfge tube, an ultrapure water or the

12



like is added in the container 5, and further,gdlaakton 1 is subjected to a sonication
by ultrasonic sound wave for about one hour, arpdling, or the like to break cell
walls, thus causing DHMBA and the like to be easiyracted.

[0024]

(Extraction)

Then, after breaking the cells of the planktorytHe method such as the
sonication, a pressure is applied to them to et@atents of the cells. That is, the
plankton and the like are pressurized to aboutrtbgpheres, about 2.5 atmospheres, or
about 3 atmospheres, thus performing the extra¢siea Fig. 3).

Here, the pressurizing method is not limited. Pphessurization may be
performed using an autoclave as a general methdde pressurization may be
performed by another method.

[0025]
(Sampling)

Then, for the pressure extraction, sampling wafbpeed at each of 30
minutes, one hour, three hours, and five hours.
[0026]

(Analysis of Useful Substance)

The concentration of DHMBA of the sampled plankiowas measured by

LC-MS/MS.
[0027]
(Result of Extraction Experiment by PressurizatmAbout 2 Atmospheres)

Fig. 5 illustrates the detection result of DHMB®the sampling in the sea
area of Hiroshima.

Fig. 5 illustrates the change in the extractioman of DHMBA for each time.
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DHMBA was not detected in the plankton before thespurization. It was confirmed
that DHMBA was detected by the extraction amour@.6fL25 (ng/L) after the
pressurization at 2 atmospheres, that is, aftepithesurization at 2 atmospheres for 30
minutes.
[0028]
(Result of Extraction Experiment by PressurizatimAbout 2.5 Atmospheres)

DHMBA was not detected in the plankton before ghessurization (see Fig. 5).
It was confirmed that DHMBA was detected by thaa&stion amount of 0.197 (ng/L)
after the pressurization at 2.5 atmospheres, shafter the pressurization at 2.5
atmospheres for 30 minutes, and DHMBA was deteoyethe extraction amount of
0.355 (ng/L) after the pressurization for one hout.was confirmed that DHMBA was
detected by the extraction amount of 0.483 (ngfterdahe pressurization at 2.5
atmospheres for three hours, and DHMBA was detdaydtie extraction amount of
0.683 (ng/L) after the pressurization at 2.5 atrhesgs for five hours (see Fig. 5).
[0029]
(Result of Extraction Experiment by PressurizatmAbout 3 Atmospheres)

DHMBA was not detected in the plankton before ghessurization (see Fig. 5).
It was confirmed that DHMBA was detected by thaa&stion amount of 0.282 (ng/L)
after the pressurization at 3 atmospheres, thaftey, the pressurization at 3
atmospheres for 30 minutes, and DHMBA was deteloyetthe extraction amount of
0.938 (ng/L) after the pressurization for one hout.was confirmed that DHMBA was
detected by the extraction amount of 1.925 (ngfterdhe pressurization at 3
atmospheres for three hours, and DHMBA was detdaydtie extraction amount of
1.341 (ng/L) after the pressurization at 3 atmosghéor five hours (see Fig. 5).

[0030]
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In any case, it was found that while DHMBA was detected in plankton
when the plankton was not pressurized, DHMBA wasnptly detected in the
pressurized plankton when the plankton was pressiliri
[0031]

(Identification of Plankton 1 in Which DHMBA Can Baetected)

Many kinds of the plankton 1 exist in the seawadad it has been unknown
what kind of the plankton 1 DHMBA is detected inTherefore, the present inventor
decided to identify the plankton 1 in which DHMB/Aaw/detected.

[0032]

The present inventor collected the seawater agided above, and collected
the plankton 1 in the seawater.

About 200 kinds were selected from the collectegdd number of kinds of the
plankton 1, and the about 200 kinds of the planktevere each cultured.

Then, the above-described extraction process dfiIBAMwas performed for
each of the about 200 kinds of the cultured plamktoThat is, the ultrasonic treatment,
the extraction process by heating or pressuriang,the like were performed.

[0033]

Consequently, the plankton 1 in which DHMBA wased#ed were four strains
of microalgae. By the observation of the fourissaf microalgae based on
morphology in detalil, they were identified as drato

The diatoms are most abundant in phytoplanktod,raany kinds of diatoms
exist.

When the present inventor observed the morphadbdglye four strains of
microalgae in which DHMBA was detected in detaildognicroscope, the four strains

were all diatoms. Here, the magnification of tisedimicroscope is 1,000 times
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(eyepiece: 10 times, objective lens: 100 times).

The four strains of microalgae, that is, diatomesfamilies of marine diatoms
widely distributed in seawater of bays, and knowmi@atoms producing abundant
unsaturated fatty acids. They are also known psrqulanktonic diatoms.

[0034]

Next, the present inventor performed a DNA analg$ithe four strains of
microalgae, that is, diatoms, and intended to &rrpecifically identify the diatoms.

The DNA analysis is performed to obtain which slasclassification the

diatoms belong to, and the class in classificasariassified into "phylum,”

"subphylum,” "class,"” "subclass," "order," "familygenus,” and "species.” In the
order from the "phylum" toward the "species," thaessification levels become more
specific.

The following describes the process of the DNAysis.
[0035]
Classification of Diatom (Strain H-7-09) in WhictHMBA Is Detected

It seems a diatom of subclass Bacillariophycidadowever, classification
was not made at the level of "order" or below.
[0036]
(Method)

Performing megaBLAST search with Genbank (NCBI,INH

Search Condition (1) global search excluding emrmental sequences (Fig. 6,
Fig. 7)

— The examination is performed based on this result.

Search Condition (2) Search limited to sequenaes fype material (Fig. 8,

Fig. 9)
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— Since the information amount of sequence datawiparison targets were

insufficient, the examination based on this resuttot performed.

) Base sequence length Sequence . lt
Site Sequence name ] Blast analysis res
au used for analysis assembly bsi N
18S H7-09-18S 1223 bp Performed Fig. 6
28S H7-09-28S-D2R2 474 bp Not performed Fig. 7
[0037]

(megaBLAST Search Result)
- 18S

The homology with the sequence of Humidophila sessmannii isolate
HYU-DO030 strain was approximately 96.2%.

— The homology is low at approximately 96%.

However, in consideration of sequences hit insémond and subsequent
orders, it is supposed to be a diatom of classlBaophyceae, subclass
Bacillariophycidae.

- Sequence of 28S D2R2

The homology with the sequence of Pseudo-nitzsohiléistriata strain
HAB-132 strain was approximately 96.1%.

— The homology is low at approximately 96%. Sirfoe $equence is short,
and both the score and the cover rate are lowjelgese of reliability on the
classification result is low compared with the tesfi18S.

However, it is consistent with the possibilityliding a diatom of subclass
Bacillariophycidae supposed from the result of 18S.

[0038]
(Classification Result)

They are considered to be diatoms of phylum Bawdphyta, subphylum

17



Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae.

However, classification cannot be made at thel lef/&rder” or below.
[0039]
Classification of Diatom (Strain H-9-05) in WhictHHMBA was Detected

It seems a diatom belonging to phylum Bacillarigigh subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Entaison

However, classification was not made at the levéspecies.”
[0040]
(Method)

Performing megaBLAST search with Genbank (NCBI,INH

Search Condition (1) global search excluding tmdgrenmental sequences (Fig.
10, Fig. 11, Fig. 12)

— The examination is performed based on this result.

Search Condition (2) Search limited to sequenaes fype material (Fig. 11,
Fig. 12, Fig. 13)

— Since the information amount of sequence datawiparison targets were

insufficient, the examination based on this resuttot performed.

Site Sequence name Base sequence Igngth Sequence Blast analysis result
used for analysis assembly

18S H9-05-18S 1204 bp Performed Fig. 10

28S H9-05-28S-D2C? 480 bp Not perfornmed Fig. 11

28S H9-05-28S-D2R2 458 bp Not performed Fig. 12

[0041]
(megaBLAST Search Result)

- 18S

The homology with the sequence of Entomoneis melad 431 strain was
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98%.

— While the homology is slightly low at 98%, in cadesration that the second
and subsequent orders hit the genus Entomon&ssupposed to be a diatom belonging
to phylum Bacillariophyta, subphylum Bacillariopmd, class Bacillariophyceae,
subclass Bacillariophycidae, order Surirellalemifg Entomoneidaceae, genus
Entomoneis.

- Sequence of 28S D2C2

The homology with the sequence of Entomoneis ar@@bD strain was 92%.

— Since the homology is considerably low at 92%s itot very useful as a
reference. Since the sequence is short, and betscore and the cover rate are low,
the degree of reliability on the classificationukss considerably low compared with
the result of 18S.

However, it is consistent with the possibilitylsing a diatom of genus
Entomoneis supposed from the result of 18S.

- Sequence of 28S D2R2

The homology with the sequence of Pseudo-nitzsohiléistriata HAB-132
strain was 96%.

— Since the homology is low at 96%, it is not vesgiul as a reference.
Since the sequence is short, and the score armbtee rate are low compared with
D2C2, the degree of reliability on the classifioatresult is considerably low.

However, it is consistent with the possibilitylding a diatom of subclass
Bacillariophycidae supposed from the result of 18S.

[0042]
(Classification Result)

They are considered to be diatoms of phylum Bawdphyta, subphylum
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Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Entaison

However, classification was not made at the levéspecies.”
[0043]
Classification of Diatom (Strain H-9-06) in WhictHMBA IS Detected

It seems a diatom belonging to phylum Bacillariggah subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Entaison

However, classification was not made at the levéspecies”.
[0044]
(Method) Performing megaBLAST search with GenbawkBI, NHI)

Search Condition (1) global search excluding tmdrenmental sequences (Fig.
16, Fig. 17, Fig. 18)

— The examination is performed based on this result.

Search Condition (2) Search limited to sequenaes fype material (Fig. 19,
Fig. 20, Fig. 21)

— Since the information amount of sequence datawiparison targets were

insufficient, the examination based on this resuttot performed.

Site Sequence name Base sequence Igngth Sequence Blast analysis result
used for analysis assembly
18S H9-06-18S 1204 bp Performed Fig. 16
28S H9-06-28S-D2C? 440 bp Not perfornmed Fig. 17
28S H9-06-28S-D2R2 609 bp Not performed Fig. 18
[0045]

(megaBLAST Search Result)
- 18S

The homology with the sequence of Entomoneis melad 431 strain was
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99%.

— In consideration that the homology is 99%, andsémond and subsequent
orders hit the genus Entomoneis, it is supposée @ diatom belonging to phylum
Bacillariophyta, subphylum Bacillariophytina, cleéBacillariophyceae, subclass
Bacillariophycidae, order Surirellales, family Emtoneidaceae, genus Entomoneis.

- Sequence of 28S D2C2

The homology with the sequence of Entomoneis ar@@D strain was 91%.

— Since the homology is considerably low at 91%s itot very useful as a
reference. Since the sequence is short, and tie isclow, the degree of reliability on
the classification result is considerably low comgobwith the result of 18S.

However, it is consistent with the possibilitylsing a diatom of genus
Entomoneis supposed from the result of 18S.

- Sequence of 28S D2R2

The homology with Vannella septentrionalis (ameka$ 88%.

The homology with fungi forming arbuscular mycazenwas 79% or less.

— The homology is less than 90%. Since the sequsrstert, and the score
and the cover rate are low compared with D2C2d#dgree of reliability on the
classification result is considerably low.

Therefore, it is excluded from this examinationtloa classification.

[0046]
(Classification Result)

They are considered to be diatoms of phylum Bawdphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order
Surirellales, family Entomoneidaceae, genus Entaison

[0047]
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Strain H-9-09 Classification

Undetermined
[0048]
(Method) Performing megaBLAST search with GenbawkBI, NHI)

Search Condition (1) global search excluding tmdgrenmental sequences (Fig.
22, Fig. 23, Fig. 24)

— The examination is performed based on this result.

Search Condition (2) search limited to sequenaes type material (Fig. 25,
Fig. 26, Fig. 27)

— Since the information amount of sequence datawiparison targets were

insufficient, the examination based on this resuttot performed.

Site Sequence name Base sequence Igngth Sequence Blast analysis result
used for analysis assembly
18S H9-09-18S 1228 bp Performeq Fig. 22
28S H9-09-28S-D2C? 511 bp Not perfornmed Fig. 23
28S H9-09-28S-D2R2 441 bp Not performed Fig. 24
[0049]

(megaBLAST Search Result)
- 18S

The homology with the sequence of Caecitelluspmamaulus HFCC320 strain
(bicosoeca) was 97%.

For each of the second and subsequent orderspthelogy with the diatom in
the same genus was 97%.

— While the homology is slightly low at 97%, the pitslity that the sequence
of bicosoeca was amplified cannot be denied.

However, in the microscopic examination perfornreddvance, it is

confirmed that the specimen has a shape like ardiat
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- Sequence of 28S D2C2

The homology with the sequence of Caecitellusgamaulus HFCC71 strain
(bicosoeca) was 88%.

— The homology is less than 90%. Since the sequsrstert, and both the
score and the cover rate are low, the degreeiabiftly on the classification result is
considerably low compared with the result of 18S.

Therefore, it is excluded from this examinationtioa classification.

However, it is consistent with the result of 188i(ig bicosoeca).

- Sequence of 28S D2R2

The homology with the sequence of Pseudo-nitzsohildistriata HAB-132
strain (subclass Bacillariophycidae) was 92%.

— The homology is low at 92%. Since the sequenstast, and both the
score and the cover rate are low, the degreeiabiltly on the classification result is
low compared with the result of 18S.

However, it is consistent with the morphology atvation performed in
advance (being a diatom).

[0050]
(Classification Result)

Undetermined

DESCRIPTION OF REFERENCE SIGNS

[0051]

1 Plankton
4 GFI/C filter
5 Container
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CLAIMS

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

filtering collected seawater containing the plamktsing a filter;

taking out a cell content from the plankton reredion the filter; and

subsequently heating the cell content thus takemioa temperature of 60°C
for one hour to four hours to produce 3,5-dihydrdxgnethoxybenzyl alcohol from the
heated material, wherein

the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

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

filtering collected seawater containing the plamktsing a filter;

crushing the plankton remained on the filter vathaddition of an extracting
solution; and

extracting a cell content from the plankton anbissquently performing
heating at a temperature of 60°C for one hour tw Fmurs to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the teshimaterial, wherein

the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Ent@ison

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

filtering collected seawater containing the plamkusing a filter;

taking out a cell content from the plankton renragron the filter; and

subsequently heating the cell content thus takemioa temperature of 80°C
for 30 minutes to one hour, or three hours to figars to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the fehimaterial, wherein

the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

4. A method for producing 3,5-dihydroxy-4-methoxgbgl alcohol from
plankton, the method comprising:
filtering collected seawater containing the plamktsing a filter;
crushing the plankton remained on the filter vdthaddition of an extracting
solution; and
extracting a cell content from the plankton anblsequently performing
heating at a temperature of 80°C for 30 minutesni® hour, or three hours to five hours
to produce 3,5-dihydroxy-4-methoxybenzyl alcohohfrthe heated material, wherein
the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

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

filtering collected seawater containing the plamktsing a filter;
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taking out a cell content from the plankton reredion the filter; and

subsequently pressurizing the cell content thkisrtaut at 2 atmospheres for
30 minutes to produce 3,5-dihydroxy-4-methoxybemggbhol from the pressurized
material, wherein

the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

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

filtering collected seawater containing the plamktsing a filter;

crushing the plankton remained on the filter vdthaddition of an extracting
solution; and

extracting a cell content from the plankton anblssaquently performing
pressurization at 2 atmospheres for 30 minutesadyce
3,5-dihydroxy-4-methoxybenzyl alcohol from the pna@szed material, wherein

the plankton is a diatom belonging to phylum Badbphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

7. A method for producing 3,5-dihydroxy-4-methoxglgl alcohol from
plankton, the method comprising:
filtering collected seawater containing the plamktsing a filter;
taking out a cell content from the plankton renragron the filter; and

subsequently pressurizing the cell content thkertaut at 2.5 atmospheres for
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30 minutes or more to produce 3,5-dihydroxy-4-meytenzyl alcohol from the
pressurized material, wherein

the plankton is a diatom belonging to phylum Badibphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

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

filtering collected seawater containing the plamkusing a filter;

crushing the plankton remained on the filter vdthaddition of an extracting
solution; and

extracting a cell content from the plankton anblssquently performing
pressurization at 2.5 atmospheres for 30 minut@sase to produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the m@szed material, wherein

the plankton is a diatom belonging to phylum Badibphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Entaison

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

filtering collected seawater containing the plamkusing a filter;

taking out a cell content from the plankton renragron the filter; and

subsequently pressurizing the cell content thkertaut at 3 atmospheres for
30 minutes or more to produce 3,5-dihydroxy-4-meyfenzyl alcohol from the

pressurized material, wherein
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the plankton is a diatom belonging to phylum Badibphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Enta@ison

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

filtering collected seawater containing the plamkusing a filter;

crushing the plankton remained on the filter vathaddition of an extracting
solution; and

extracting a cell content from the plankton anblssquently performing
pressurization at 3 atmospheres for 30 minutesare o produce
3,5-dihydroxy-4-methoxybenzyl alcohol from the m@szed material, wherein

the plankton is a diatom belonging to phylum Badibphyta, subphylum
Bacillariophytina, class Bacillariophyceae, subslBacillariophycidae, order

Surirellales, family Entomoneidaceae, genus Ent@ison
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