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Description
BACKGROUND OF THE INVENTION
Technical Field
[0001] The present invention, involving a microorganism belonging to the species Bacillus pumilus, relates to a mi-
croorganism, and to its secretory products and plasmids employing them, having an activity that prompts the secretion

of gastric juice, countering gastric-acid decrease due to chronic gastritis.

Description of the Related Art

[0002] For gastric ulcers, duodenal ulcers, and other peptic ulcers, drugs (such as gastric-acid secretion blockers,
and gastric antacids) that suppress digestive fluids and other visceral-wall invasive factors, and drugs (such as muco-
protective agents) that reinforce defense mechanisms have been used. Nevertheless, although promoting gastric-acid
secretion presumably should be effective in patients with chronic gastritis, particularly atrophic gastritis, the present
situation is that gastric-juice promoters that are nontoxic to living organisms have not been developed.

[0003] In cases of Helicobacter pyloriinfection, which is one of the causes of gastric ulcers, chronic gastritis is engen-
dered, ultimately ending in inducing ulcers and cancer. That is, the bacteria is deleterious to the gastric condition; yet
the reality is that a microorganism that improves the gastric condition while being a kindred microbe has yet to be
discovered.

[0004] Accordingly, the discovery of a gastric-health meliorating microorganism antagonistic to H. pylori has been
desired. Meanwhile, the manufacture of therapeutic agents utilizing discovered novel microorganisms and their secretory
products has been an issue.

BRIEF SUMMARY OF THE INVENTION

[0005] According to experiments by the inventors, for an environment that is totally the opposite of H. pylori, that is,
to counter chronic gastritis-particularly, the type of chronic gastritis in which gastric acid decreases-a novel microorganism
of the present invention promotes gastric juice secretion to alleviate the chronic gastritis, and moreover is hypothesized
to prevent cancer and ulcers from chronic gastritis. Thus, the novel microorganism can be detected from stomach and
blood of all persons, and can also be detected from the blood of patients with chronic gastritis, ulcers, or cancer.
[0006] Notonly doesithave properties advantageous to promoting gastric-juice secretion, but because it also exhibits
platelet-, erythrocyte-, and leukocyte-increasing action, it enables multifarious applications.

[0007] As a result of animal experiments, effectiveness in promoting gastric juice secretion was confirmed in a novel
microorganism (International Deposit Number: NITE BP-295) belonging to the species Bacillus pumilus; moreover, it
proved to be nontoxic because its LDg is 2 g or more.

[0008] This microorganism can be both punctuate and catenulate in form, is 0.5to 1 um X 10 to 20 um in size with
a flagellum on either end, and has motility, making figure-eight movements. It has spores, and is a highly aerobic gram-
positive bacillus and coccus. It takes on a catenulate form. The isolation source is the human stomach wall or blood.
Alternatively, a virus giving rise to chronic gastritis may be implanted in a fertilized ovum and the antagonizing microbes
that appear may be collected.

[0009] The cultivation conditions are as below.

Per 1000 ml medium, (trypto-soya broth) are added the nutrients

peptone - 17 g,

soybean peptone - 3 g,

sodium chloride - 5 g,

glucose - 2.5 g, and

potassium hydrogenphosphate - 2.5 g,

and 3 g caustic soda is added in. The pH is adjusted to 8.5. Nutrient medium sterilization conditions: 121°C, perform 15
minutes; cultivation temperature: 37°C; cultivation period: from 2 to 7 days.

[0010] The bacteria cultivated under the above conditions are characterized by being obligatory-aerobic; viability
confirmation is by unaided visual observation or by observation under a microscope.

[0011] Storage conditions: possible by generally employed methods, including freeze drying.

[0012] The novel microorganism thus collected has the following characteristics. It should be noted that they are
principally by microscopic observation.
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1. When it phagocytoses pathogens, antibacterial properties intensify.

2. Changes form depending on the pathogenic bacterium.

3. Secretory substances that are metabolites are brown.

4. Does not invade erythrocytes. (As to erythrocytes: When ordinary anticancer drugs are employed, the red blood
cell count will not decrease-with the Hb remaining 12 to 16, the red blood cell count does not decrease; with hepatitis
C, it goes to about 6.)

5. The novel microorganism cleanses dead tissue.

6. The novel microorganism is susceptible to radioactive beams, ultraviolet rays, and microacoustic waves.

7. The novel microorganism is highly heat-resistant-can withstand 100°C for several hours, and does not lyse.
Survives autoclaving.

8. Prompts increase in erythrocytes, platelets, and leukocytes; remedying of anemia is seen.

(From the fact that in a patient whose leukocyte was 6000, a white-blood-cell count of over 500 was verified even after
being administered an anticancer drug, the augmenting action owing to this bacterium was verified. From the fact that
in a patient whose platelet was 200,000, it fell only to the 3,000 level even after the patient was administered an anticancer
drug, the augmenting action owing to this bacterium was verified.)

[0013] Its sequence: Partial sequencing was carried out; proved to have the genetic sequence represented by Seq.
No. 1. Furthermore, as illustrated in Figs. 2 through 4, the microorganism was determined to be, with 99% homology,
the species Bacillus pumilus. The phylogenetic tree is as in Fig. 5. With the sequence having been partially specified,
application to, for example, plasmid expression vectors and other practical uses are possible, and in large-scale culturing,
screening, and drug manufacture numerous benefits are anticipated.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0014]

Fig. 1 is a homology search explanatory diagram.

Fig. 2 is a diagram presenting homology search results (bases 1-60).

Fig. 3 is a diagram presenting homology search results (bases 61-840).

Fig. 4 is a diagram presenting homology search results (bases 841-1480).

Fig. 5 is a diagram presenting a phylogenetic tree of a novel microorganism of the present invention.

Fig. 6 is a diagram presenting a nutrient-medium colony of the novel microorganism of the present invention.
Fig. 7 is an enlarged view of Fig. 6.

Fig. 8 is a diagram presenting a Gram-stain of a large colony.

Fig. 9 is a diagram presenting a Gram-stain of a small colony.

Fig. 10 is a diagram representing an individual identifying method in which pigment is applied to mouse fur.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present invention becomes apparent from typical embodiments cited in the following examples, but the
present invention is not limited to the scope of the examples.

[0016] In the embodiments of the present invention, Embodiment 1 first represents cultivation conditions and results,
and Embodiment 2 next describes how to separate secretory product off, and animal experiment employing the secretory
product. Furthermore, antitumor test (Embodiment 3), toxicity test (Embodiment 4), clinical test (Embodiment 5), staining
test (Embodiment 6) are explained.

First Embodiment

[0017] This microorganism is punctuate or catenulate in shape and 0.5 to 1 um X 10 to 20 wm in size with flagella on
its both ends, and has motility to perform figure-eight movement. Although the microorganism is aerobic gram-positive
bacillus or coccus with spores, it also takes on catenulate shape. The isolation source is the human stomach wall or
blood. The cultivation conditions are as below. Per 1000 ml medium, (trypto-soya broth) are added the nutrients

peptone - 17 g,

soybean peptone - 3 g,

sodium chloride - 5 g,

glucose - 2.5 g, and

potassium hydrogenphosphate - 2.5 g,
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and 3 g caustic soda is added in. The pH is adjusted to 8.5. Nutrient medium sterilization conditions: 121°C, perform 15
minutes; cultivation temperature: 37°C; cultivation period: from 2 to 7 days. (Figs. 6, 7, 8 and 9.)

[0018] The bacteria cultivated under the above conditions are characterized by being obligatory-aerobic; viability
confirmation is by unaided visual observation or by observation under a microscope. Fig. 6 presents an image of colonies
cultivated for one day in the designated medium.

[0019] Furthermore, that of the colonies which is boxed in a square on the right is the colony whose surface is greatly
rough, and that of the colonies which is boxed in a rectangular on the left is the small colony whose surface is smooth.
Fig. 7 is an enlarged part of the colonies. Results of Gram-staining demonstrate that the right side colony is gram-positive
bacillus (Fig. 8), and the left side colony is gram-positive coccus (Fig. 9). As to the conditions under which the bacteria
are stored, they can be stored in ways generally employed, including freeze dehydration.

Second Embodiment

[0020] As to a change in animal gastric juice, a reaction to secretion-product doses was checked.
How Secretion Product Extracted

[0021] The secretory product was extracted in the following manner: The colonies were put in an incubator with
temperature of 37°C, and when the surfaces of the colonies became right gray or right yellow surfaces after two to seven
days, the colonies were put in broth to cultivate bacteria for seven days at a temperature of 30°C to 37°C.

[0022] Next, into the culture filtrate, the same amount of pure butyl alcohol as the culture filtrate was stirred.

[0023] After the culture filtrate into which the butyl alcohol had been stirred was left for three hours, or was centrifuged,
clear butyl alcohol solution was separated off.

[0024] The butyl alcohol solution was added with decinomal hydrochloric acid to bring pH to 3.0, stirred thoroughly,
and left for 12 hours. Subsequently, the solution was vacuum-dried to obtain right yellow crystal, organic and inorganic
substances.

[0025] A solution other than butyl alcohol solution and active carbon was mixed, stirred thoroughly, and left for one day.
[0026] Only active carbon was added to butyl alcohol, and after 12 hours, butyl alcohol eluate was subjected to vacuum-
dry. Afterwards, such procedures were repeated to obtain crystal.

Animal Experiment

[0027] In Embodiment 2 of the present invention, as to the product secreted by the novel microorganism, a test for
measuring the amount of gastric juice secretion in Heidenhain pouch dogs was carried out.

[0028] Experimental: As medium, carbohydrate solution was used in the proportion of 5% to the secretory product of
2.6 g (and was stored at room temperatures).

Experimental animal: male dogs purchased at the age of 13 months were for 13 days medically inspected, acclimated,
and bread. By observing their normal conditions, and by measuring their weights, whether or not the dogs are healthy
animals was checked to use 13 month-old animals whose weights on the day of surgery was from14.2 to 14.7 kg.
Environment: The experimental environment was arranged in the range in which a temperature was from 20 to 28°C, a
relative humidity was from 30 to 80%, the times of ventilation was from 12 to 18 times per hour, lighting hours were 2
hours (from 7:00 to 19:00).

Feed: Labo D Stock® (Nosan Corporation)

Drinking water: Water was taken freely from an automatic feed device in a water supply and sewerage system.
Administration Method: The secretory product of 500 mg was put in a mortar, and then the carbohydrate solution in the
proportion of 5% was put in the mortar to dissolve the secretory product with a pestle. The carbohydrate solution was
added to the dissolved secretory product so as to be 50 ml, and was rendered a dosing solution.

Dosing solution weight: 10 mg/kg

Dosing solution volume: 1 mL/kg, three examples

Measurement Method: The amount of secreted gastric acid was measured every 15 minutes within 2 hours after the
dosing solution was administered, and changes in the secreted gastric acid amount were studied.

Heidenhain Pouch Dog Preparation and Management

[0029] The dogs were given nothing to eat for 18 hours or more as of the day before the surgery, and atropine
hydrosulfate (0.1 mg/kg) was intramuscularly administered in the dogs 30 minutes before anesthesia induction. Sodium
thiopental was given to the dogs from their forelimb cephalic veins to induce anesthesia, and then the dogs were laid
on the back on a moisturizing pad of a body temperature controller, with the pad temperature being arranged to be 38°C
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on a surgical bed. The dogs’ tracheae were then cannulated and they were given artificial respiration and an inhalant
anesthetic. The artificial-respiration single inhale/exhale volume was made 20 to 25 mg/kg, at 11 to 13 cylces/min. The
inhalant anesthetic was introduced with an added 1 to 4% having been nitrous-oxide gasified, and maintenance an-
esthesia at 0.5 to 2.0% was carried out. After the hair on and around the dogs’ abdominal region was removed with an
electric clipper, the entire operating area was sterilized and an incision was made through the skin and muscle layers
along a medial line from slightly below the xiphisternum to above the navel region, and then the stomachs were withdrawn
from the abdominal cavities to expose the stomachs on the abdominal walls. The blood vessels in the greater curvature
of the stomach intersecting with an excision marking line were double-ligated, and cut. After that, the excision marking
line was cut and sutured with a gastrointestinal suturing instrument and a gastrostomy tube was set alongside the
pouches, and then the opened abdominal region was sutured and the pouch interior was washed several times with a
warmed physiological saline solution. The dogs were given nothing to eat within two days from the day after the surgery.
During the food deprivation, the dogs received fluid of 150 mL/day (Lactec D®, Otuka Pharmaceutical Co., Ltd). After
the food deprivation, the dogs were bred as usual, and in order to prevent dehydration, dietary salt (approx. 0.4 g/day)
was mixed into feed, and given to the dogs.

Third Embodiment

[0030] Inembodiment 3 of the present invention, in order to search effectiveness of the secretory product to Xenograft
model, study of influence of the secretory product on tumor cell line MKN-45 was attempted. The secretory product as
test substance was administered subcutaneously in experimental animals for four weeks. As end points, weight meas-
urement, tumor volume measurement, hematological test, and pathological test were carried out.

Experimental Overview
[0031]

1. Experimental animal: Twenty animals 15.2 to 20.1 g in weigh-BALB/C-nu-type male mice purchased at the age
of four weeks-were used. Through the experimental period, the animals were bred in an animal room arranged in
aregion in which a temperature was 20 to 26°C, a relative humidity was 40 to 70%, the times of ventilation was 10
to 20 times per hour, lighting hours were 12 hours.

2. Breeding conditions: Water and feed are freely taken.

3. Experimental groups: When tumors developed to have an average volume of 200 to 300 mm3, the animals were
divided into two groups.

4. Bulk powder of the product secreted by the novel microorganism was precisely weighed with a top-loading balance
for highly precise analysis, and was dissolved into normal saline solution of 10 mL. All dosing solutions were prepared
when used.

5. Tumor cell preparation: Cell culture solution was prepared by adding to medium penicillin-streptomycin of 100
u/mL to 100 wmL.

Cells that had been frozen were thawed in warm water of approx. 37°C to transfer the cells to a centrifuge tube
containing the culture solution previously incubated at temperature of 37°C. After the culture solution in which the
cells were transferred was centrifuged at 1000 rpm for five minutes, supernatant was cleared out, and the culture
solution was added to the cells, and suspended thoroughly by pipetting. Subsequently, the suspension was moved
into a culture flask to start culture in a CO, incubator (MCO-175 from Sanyo Electric Co., Ltd) in which temperature
was arranged to be 37°C, and carbon dioxide concentration was arranged to be 5%. In subcultivating the cells, the
culture solution was removed from the incubator before cell density increased excessively, and the surfaces of the
cells were cleaned with PBS solution. After that, the cells were added with 0.25% trypsin and 1 m MEDTA solution,
put in the CO, incubator, and completely separated off. The separated cells were collected with a proper amount
of culture solution, and the cells and culture solution were centrifuged at 1000 rpm for 5 minutes. Then, supernatant
was removed, and culture solution was added to the cells, and pipetted. After that, the cells were seeded in a different
culture flask containing the culture solution. Subcultivation was carried out as frequently as two to four days, the
cells subcultitvated two times or more were used for transplantation.

6. Administration method: The test substances were subcutaneously administered dorsally in the mice once-daily
for four weeks with a disposable syringe and a 27 G injection needle. The amount of dosing solution was calculated
based on weights measured two times a week.

7. Tumor cells: Tumor cells were subcutaneously administered dorsally in the mice with the disposable syringe and
27 G injection needle on the day of transplantation.

[0032] In the foregoing experiment, normal condition of the mice and whether or not the mice were living were checked
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once a day, and their weights were measured twice a week. Furthermore, the tumor longest diameter (A) and shortest
diameter (B) were measured twice a week with a digital caliper. From the measured longest and shortest diameters,
tumor volume was calculated using the following expression.

Tumor volume (mm®) = AB?/2

[0033] Furthermore, hematological test was carried out. As to blood EDTA-2K-trated after taken from abdominal great
veins of all the mice, the following inspection items were measured with an automatic hematology analyzer (Sysmex
corporation, E-4000). The results are set forth in Table 5.

Table 5
Inspection Item Measuring Method or Instrument Unit/Sign
Red blood cell (RBC) count Electrical-resistance detection 10°/uL
Hematocrit (Ht) Maximum erythroid pulse detection %
Hemoglobin (Hb) content SLS hemoglobin method a/dL
Platelet (PIt) count Electrical-resistance detection 10*/uL
White blood cell (WBC) count Eectrical-resistance detection 10¥uL
> Mean corpuscular volume Ht (%) 3 fL
2 (Mcv) e <10
£ RBC (10%/uL)
8 3 hMean o corpuscular _ Hb(g/dL) . Pg
o 2 hemoglobin oo and ]
8% (McH) RBC (10%/4L)
o E
B8
=& Mean corpuscular  Hb (g/dL) 2 %
§ 3 hemoglobin  concentration i (oy (%)) x 10
28§ (MCHC)
[0034] Pathology test: After the blood drawing was completed, tumor tissues were extirpated to measure their weights,

and then were fixed with a neutral buffered formalin solution. After the fixing, paraffin sections were preparedin accordance
with a normal method, and then were subjected to hematoxylin-eosin staining. Subsequently, by carrying out immuno-
histochemical staining (TUNEL), positive cells in 1000 tumor cells were counted to calculate the ratio positive cells/
tumor cells.

[0035] Twenty mice were used to subcutaneously transplanttumors dorsally in the mice. After the tumor transplantation,
when the tumor developed to have an average volume of approx. 200 to 300 mm, the mice were divided into two groups
so that the average tumor volume in one group equals to that in another. The test substances were administered
subcutaneously in the mice continuously for four weeks. From the day of the test substance administration, normal
condition of the mice, and whether or not the mice were living were observed once-daily for four weeks, and weights of
the mice and sizes of the tumors were measured twice a week. Four weeks after the test substance administration,
blood of the mice was taken from their abdominal great veins under ether anesthesia, and tumor tissues were extirpated.
[0036] The foregoing test results will be described in detail.

1. Shifts in weight: Weight changes in the two groups for four weeks after the test substance administration were
set forth in Tables 6 and 7. In both of the two groups: that of the groups in which normal saline solution was
administered, and that of the groups in which the secretory product was administered, significant weight decreases
were observed during the administration period. The peak of the weight decreases was on the twelfth day from the
administration in the normal saline solution-administering group, and was on the second day from the administration
in the secretory product -administering group. Compared with the weight on the first day from the administration,
the normal saline solution-administering group experienced weight decrease of 1.9 g on the twelfth day, and the
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secretory product-administering group experienced weight decrease of 1.2 g on the second day.
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Table 7

Influence on four weeks repetition oral administration of the secretion which gives it to the weight in the antitumor

examination of the nude mouse (MKN-45)

Weight (g)
. Animal

Dosage material 29

No 1 5 8 12 15 19 22 26
(day)
1 17.2 16.8 17.6 17.0 17.0 16.9 17.3 17.4 17.7
2 17.8 16.3 16.0 14.9 14.9 15.1 14.5 15.0 15.9
3 18.7 18.6 18.6 17.4 18.0 18.0 17.8 18.8 19.2
4 18.0 16.4 16.6 15.6 15.6 15.7 15.6 16.4 17.7
Normal saline 5 17.6 17.0 17.5 16.6 16.9 171 16.6 16.2 18.0
solution 6 17.7 16.4 16.2 15.1 15.1 15.7 15.8 16.2 16.8
7 19.5 18.7 19.3 17.8 18.1 18.5 18.0 18.7 19.0
8 16.9 18.3 17.9 16.0 15.9 16.8 16.5 16.8 17.2
9 18.7 16.5 16.3 15.6 15.6 15.9 15.3 15.6 16.0
10 18.5 17.4 17.2 15.9 15.8 15.7 15.7 16.0 16.5
11 20.8 19.3 19.7 19.1 19.3 18.7 18.9 19.4 20.1
12 17.7 17.6 17.3 16.7 16.5 16.8 16.3 17.3 17.9
13 16.5 15.9 16.0 15.9 15.4 15.8 15.5 15.5 16.7
14 21.3 20.9 20.7 20.2 19.5 19.1 18.7 18.5 18.8
Secretion A 15 19.6 19.8 19.7 19.6 19.0 18.9 18.8 19.7 20.0
(testsubstance) 16 19.6 19.6 19.1 18.7 18.0 18.4 17.8 18.4 19.4
17 18.9 19.3 19.2 18.3 18.1 18.3 18.3 19.1 20.6
18 18.5 18.5 18.7 18.0 17.5 17.5 17.7 18.2 19.2
19 21.0 22.3 22.2 20.9 20.4 20.4 20.6 21.3 22.2
20 19.1 18.4 18.5 18.3 18.2 18.3 18.2 18.1 19.3

[0037] 2. Tumor weight measurement: Tumor volume changes within four weeks of the test substance administration
are set forth in Tables 8 to 9. The normal saline solution-administering group demonstrated day-by-day tumor volume
increase during the solution administration period. Also in the secretory product-administering group, the similar tumor
volume increase to that in the normal saline solution-administering group was observed. Both of the two groups expe-
rienced no significant tumor volume increase on each measurement date.
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Table 9
Influence of repeated oral dosing of secretory product (test substance) A for four weeks on hematological inspection
in nude mouse antitumor test(MKN-45)

tumor volume (mm3)

Dosage Animal
material No. 1 5 8 12 15 19 22 26 29
(day)
1 2901 5780 760.8 940.8 11362 1403.6 1811.6 19635 2216.8
2 2925 366.7 539.6 602.8 7613 8733 12071 14882 18513
3 137.7 2965 4253 4579 5776 6586 7543 8539 9274
4 1939 309.0 348.0 5243 6293 7193 9016  1111.6  1432.1
Normal 5 386.0 4239 4655 5387 789.6 10746 11493 1362.9 1574.3
Szi';tri’fn 6 2524 3424 4334 5930 6219 7804 8992 9517 10813
7 2345 3712 4657 5433 6856 8755 1055.6 12040 14586
8 2151 2824 3774 4089 5333 7924 9572  1099.0 13254
9 2520 3281 3822 4698 6153 8111 7956 9559  1207.3
10 3052 527.3 5868 7631 9453 12123 14145 1568.1 17247
11 305.8 3961 471.0 6841 8793  1050.8 12281 13269 1526.7
12 3214 4455 5362 6867 8048 9582  1094.0 1617.4 1779.9
13 256.0 3795 405.0 4506 5407 8215 9151  990.9  1289.7
(secretion 14 169.0 306.6 366.1 539.3 6529 767.3 8437 9415 11586
test 15 1134 1361 1864 2525 2888 3856 4891 6351 7882

substance) 16 2450 4364 5641 766.4 993.7 1350.6  1453.8 1758.2 2002.8
A 17 1345 256.0 489.8 530.5 551.4 773.3 943.2 993.6 1146.9

18 2419 3921 4475 6224 676.3 742.6 799.3 899.4 976.8

19 210.8 326.1 402.7 605.0 819.3 984.6 1196.1 1495.0 1898.7

20 239.1 4285 469.3 617.2 831.7 1013.7 1178.6  1237.8 1553.7

[0038] 3. Hematological test: Results of hematological test in the two groups within four weeks of the test substance
administration are setforthin Tables 10 and 11. The secretory product-administering group experienced a more significant
increase in platelet count among inspection items, compared with the saline solution administering-group, but neither
normal saline solution-administering group nor the secretion-administering group experienced any significant increase
in other seven inspection items.
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Table 11

Influence of repeated oral dosing of secretory product (test substance) A for four weeks on hematological inspection

in nude mouse antitumor test (MKN-45)

Dosagemateria Animal RBC Ht Hb  MCV MCH  MCHC Pit WBC
No. (104pL) (%)  (grdl)  (fL) (Pg) (%) (104pL)  (10%/uL)
1 1030 467 153 453 149 32.8 88.0 23
2 1051 461 156 439 148 33.8 59.5 19
3 1012 46.0 149 455 147 32.4 73.0 12
4 1019 445 146 437 143 32.8 77.8 10
Normal saline 5 1078 47.6 15.6 44 .2 14.5 32.8 82.1 21
solution 6 1030 454 147 441 143 32.4 71.3 10
7 1101 484 157 440 143 32.4 82.4 11
8 1044 484 17.0 464 163 35.1 69.4 15
9 1026 458 157 446 153 34.3 72.1 23
10 1075 483 155 449 14.4 32.1 84.0 24
11 1061 460 140 434 132 30.4 90.7 19
12 991 446 149 450 150 33.4 89.5 53
13 1021 465 149 455 146 32.0 94.1 23
_ 14 1118 480 156 429  14.0 325 90.6 15
Secretion 15 998 447 143 448 143 32.0 104.6 28
(teSts“iStance) 16 1053 453 151 430 143 33.3 100.0 22
17 1001 433 143 433 143 33.0 109.1 10
18 1074 477 155 444 144 325 94.1 28
19 1049 451 159 430 152 35.3 89.6 12
20 1040 451 147 434 141 32.6 77.9 23

RBC : red blood cell count, Ht : hematocrit, Hb : hemoglobin, MCV

: mean corpuscular volume , MCH : mean cor-

puscular hemoglobin , MCHC : mean corpuscular hemoglobin concentration , Plt : platelet count, WBC: white blood

cell count

[0039] 4. Tumor weight measurement: Changes of tumor weight measured 4 weeks after the test substance admin-
istration are set forth in Tables 12 and 13. The tumor weights in the normal saline solution-administering and secretion-
administering groups were respectively 0.093 = 0.109 g and 1.022 = 0.016 g, and neither of the two groups experienced

significant tumor weight changes.

Table 12

Influence of repeated oral dosing of secretory product (test substance) A for four weeks on tumor weight in nude

mouse antitumor test (MKN-45)

Dosage material sample No. tumor weight (g)
Normal saline solution 10 Average = standard 1.093 = 0.109
deviation
+
Secretion (testsubstance) A 10 Average = standard 1.022 + 0.016
deviation
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Table 13

Influence of repeated oral dosing of secretory product (test substance) A for four weeks on tumor weight in nude
mouse antitumor test(MKN-45)

ra(;:‘si;ael Animal No. wtel:;::{g) Dosage material Animal No. Wtel:;?{g)
1 1.665 11 1.174
2 1.534 12 0.905
3 0.925 13 0.937
4 1.006 14 1.026
Normal saline 5 0.605 Secretion 15 0.751
solution 6 0.599 (testsubstance) A 16 1.613
7 1.141 17 1.047
8 1.099 18 0.595
9 1.220 19 1.658
10 1.140 20 0.511

[0040] 5.Pathological test: Average values in the two groups in pathological test within four weeks of the test substance
administration are set forth in Tables 14 and 15. Results of calculating the ratio positive cells/tumor cells in the normal
saline solution-administering and secretion-administering groups demonstrated no numerical significant change.

Table 14
Influence of repeated oral dosing of secretory product (test substance) A for four weeks on illness physical examination
in nude mouse antitumor test (MKN-45)

. Normal saline Secretion (testsubstance)
parameter Dosage material . A
solution
number of sample 10 10
Histological grade Grade
No therapeutic effects observed 0 10 (100.0)c 10 (100)
Degenerative changes in tumor cells,
. | 0 0
but no destruction of tumor nests
Destruction and disappearance of
tumor nests, but viable cells remain
-viable cells occupy large areas
(=1/3) lla 0 0
-viable cells occupy small areas
(<1/3) IIb 0 0
Tumor cells remain but appear non-
. 1 0 0
viable
No tumor cells remain \% 0 0
dj 0
TUNELY index (% Average *+ standard 117 + 0.16 1.09 = 0.08

deviation)

¢ : Value in parenthesis indicates the % incidence
d : TdT (terminal deoxynucleotidyl transferase) mediated dUTP-biotin Nick End Labeling
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Table 15

Influence of repeated oral dosing of secretory product (test substance) A for four weeks on illness physical examination
in nude mouse antitumor test (MKN-45)

. . . - Histological TUNEL
Dosage material Animal No. Organsi/tissues Findings grade index (%)
No therapeutic
L Tumor effects observed 0 16
No therapeutic
2 Tumor effects observed 12
No therapeutic
3 Tumor effects observed 0 0.7
No therapeutic
4 Tumor effects observed 0 12
No therapeutic
5 Tumor effects observed 0 24
Normal saline 6 Tumor No therapeutic 0 0.9
. effects observed
solution
No therapeutic
7 Tumor effects observed 0 13
No therapeutic
8 Tumor effects observed 0 0.8
No therapeutic
9 Tumor effects observed 0 0.9
No therapeutic
10 Tumor effects observed 0 0.7
Average 1.17
standard 0.16
deviation
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(continued)

Influence of repeated oral dosing of secretory product (test substance) A for four weeks on illness physical examination
in nude mouse antitumor test (MKN-45)

. . . - Histological TUNEL
Dosage material Animal No. Organsi/tissues Findings grade index (%)
No therapeutic
" Tumor effects observed 0 0.9
No therapeutic
12 Tumor effects observed 0 13
No therapeutic
13 Tumor effects observed 0 10
No therapeutic
14 Tumor effects observed 0 0.8
No therapeutic
15 Tumor effects observed 0 0.9
Secretion 16 Tumor No therapeutic 0 1.5
effects observed
(testsubstance) A
No therapeutic
17 Tumor effects observed 0 12
No therapeutic
18 Tumor effects observed 0 13
No therapeutic
19 Tumor effects observed 0 12
No therapeutic
20 Tumor effects observed 0 0.8
Average 1.09
standard 0.08
deviation

[0041] In both of the normal saline solution-administering and secretory product-administering groups, as to weight
during the administration period, above results demonstrated weight decrease until the second or third day from the
administration, but showed a tendency of regaining the weight on the first day of the administration after the second or
third day from the administration. Such a weight decrease is believed to occur under the influence of the tumor trans-
plantation, not of the test substance, because the normal saline solution-administering group also experiences the weight
decrease. As to tumor volume, in the normal saline solution-administering and secretory product-administering groups,
a tumor volume increase similar to the tumor weight increase was observed during the administration period, and a
tumor volume decrease caused by secretory product administration was not demonstrated. In the hematological test,
the secretory product-administering group experienced a significant increase in platelet count. These results made it
clear that the secretory product of the present invention dose not have activity increasing tumor cells. Accordingly, it is
apparent that the secretory product of the present invention can be safely given even to patients with stomach cancer
and other tumors in digestive system in order to increase gastric juice of the patients.

[0042] Inaddition, although the weight decrease was demonstrated until the second or third day from the administration,
no significant change was experienced. Tumor weight measurement: Tumor weight changes in the two groups within
four weeks of the test substance administration are set forth in Tables 8 and 9. The normal saline solution-administering
group demonstrated a day-by-day tumor volume increase during the administration period. Also in the secretory product-
administrating group, a similar tumor volume increase to that in the normal saline solution-administering group was
observed. Neither of the two groups experienced any significant tumor volume increase.

Fourth Embodiment

[0043] Embodiment 4 (single subcutaneous dose toxicity test on mice with the product secreted by the novel micro-
organism) of the present invention will be described with Fig. 10. In this test, a study was made as to lethal dose and
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toxicological appearance in the situation in which the product secreted by the novel microorganism was subcutaneously
administered in the mice one time.
Secretory Product from Present-Invention Novel Microorganism Employed
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1. Characteristics: brownish-yellow colored; acicular crystalline.

2. Solubility: Soluble in distilled water, and in 5% dextrose in water.

3. Stability: Stable because not hydrolyzable, air-oxidizing, photodegradable, or thermally degradable. At a pH of 8
or more, however, becomes clouded.

4. Storing conditions: Hermetically sealed (with a desiccant being included) at room temperature.

5. Storing location: Stored in a room-temperature cabinet.

Experimental Mice

[0044]

1. Species, genealogy, sex: mouse {Slc:ICR}, SPF animal, male

2. Age in week: Mice that are four weeks old are grouped at the age of 5 weeks to start using the mice at the age
of 6 weeks.

3. Weights of the mice when they are grouped: 29.4 to 33.9 g

4. Breeding environment conditions: A temperature is from 22.2 to 22.7°C; a relative humidity is from 48.6 to 64.2%;
RH - light-dark cycle is12 hours; the times of ventilation is 10 times per hour; and feed and drinking water are taken
freely.

5. Individual identification: In 5 animals in each of the administrating groups, fur of the mice illustrated in Fig. 10 was
applied with pigment by employing saturated picric acid solution to perform individual identification.

6. Dosing solution adjusting method: After the secretory product and solvent (distilled water) were weighed, they
were gradually blended, crushed and made cloud, and then were rendered a predetermined amount of dosing
solution.

7. Dosing solution amount: the dosing solution weight and grouping as shown in Table 5 with 2000 mg/kg that was
the upper limit in guideline for non-clinical trials for pharmaceuticals being defined as high dose, dosing solution
weight was 1,000 mg/kg half of the high dose, and a control (comparative group) was arranged.

8. Administration Method: Dosing solution was subcutaneously administered, and in both the administering groups,
dosing solution of 20 mL/kg was administered. Each dosing solution calculated from weight right before the admin-
istration was administred subcutaneously in backs of necks of the mice with a syringe on which a 26 G needle was
put. Administration period was determined to be only one time on the first day (Day 1), and the administration was
carried out in the morning.

9. Observation period: Observation period was determined to be until the fifteenth day with the day of administration
as the first day. As to when observation was carried out, whether or not the mice were living and normal condition
of the mice were observed right after the administration, 1, 2, 4, and 6 hours after the administration only on the first
day. On days other than the day of administration, whether or not the mice were living and normal condition of the
mice were observed in the morning, and in the afternoon, only whether or not the mice were living was checked. In
observing the normal condition, whether or not the mice was abnormal in appearance (fur, eyes, ears, nose, anus,
and vulvar), behavior, posture, breathing, muscle stress, and enteruria, and the extent of the abnormality were
observed with the naked eye, and weights of the mice were measured.

10. Pathology inspection: There is no fatal case in the test. The survived mice in the groups therefore were abdominally
operated on the fifteenth day under pentobarbital sodium salt anesthesia (100 mg/kg, intraperitoneal administration),
and the abdominal great arterio-veins of the mice were cut to euthanize the mice by exsanguinations. After that, the
mice were quickly dissected in accordance with pathological manner to observe organs and tissues on the surfaces
of the bodies and in orifices, brainpans, chest cavities and abdominal cavities.

[0045] As a result of the experiment, the following became evident.

1. Incidence of animal death

[0046] Neither of the groups experienced death nor moribund condition of the mice.
2. Normal condition

[0047] Neither of the groups experienced changes in normal condition of the mice.
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3. Shifts in weight

[0048] The group in which dosing solution of 1,000 mg/kg was administered and the group in which dosing solution
of 2,000 mg/kg was administered showed a (slight) decrease in weight on the day after the administration. In the 2,000
mg/kg administering group experienced a significant decrease, compared with the comparative group. Herein, weight
changes in the 1,000 mg/kg and 2,000 mg/kg administering groups from the third day to the fifteenth day were increase
similar to those in the comparative group.

4. Pathology inspection

[0049] In 2/5 cases in the 1,000 mg/kg administering group and 5/5 cases in the 2,000 mg/kg administering group,
green-brown (slight) deposition that seemed to be secretory product was found in a site of the administration (subcuta-
neous tissue of the back of neck) depending on dosing solution weight. Furthermore, 1/5 cases in the 1000 mg/kg
administering group experienced (left) testis (slight) diminishing. Abnormal findings other than the testis diminishing
were not observed.

[0050] From the foregoing results, in the study of the lethal dose and toxicological appearance in the situation in which
secretory product was administered one time subcutaneously in the mice to observe the mice for 15 days, although the
weights of the mice on the second day (slightly) decreased depending on the dosing solution weight, weight changes
similar to those in the comparative group was observed after the third day, so that is was believed that administering
secretory product had a slight degree of influence on the weight changes. In the pathological inspection, although the
fact that a (slight) deposition that seemed to be remaining secretory product was found on the site of administration
suggested that the secretory product was not be subcutaneously absorbed well, the secretory product was presumably
weak irritant because in the site of administration, changes such as inflammatory reaction was not observed. Furthermore,
there were not any abnormal findings in other observation sites in the pathological inspection, so that clear toxicity
changes originating in the exertion were not found.

[0051] From above results, it was apparent that the minimum lethal dose was 2,000 mg/kg or more because there
were not any clear toxicity changes originating in the secretory products, and furthermore, moribund or dead animals
were not found. Accordingly, the microorganism secretory product of the present invention is nontoxic, and thus can be
used for treatment.

Fifth Embodiment
[0052] Embodiment 5 of the present invention will be explained.
Case 1

[0053] Incase 1, Results of subcutaneously injecting a patient A under treatment for Helicobacter pylori with the novel
microorganism of the present invention, together with Helicobacter pylori bacteria scavenging agent.

[0054] Preparation method: The secretory product was extracted in the same manner as in Embodiment 2.

[0055] Administration Method: The secretory product of 0.2 g and a normal saline solution were mixed, and administered
by subcutaneously injecting the patient A with the mixture twice a day for seven days.

[0056] Results: The patient A showed gastric improvement 8 days later. The novel microorganism was viewed in any
section collected from gastric wall under a microscope. The stomach felt light and free from something lying, heartburn
did not occur next morning. Stomach condition was sufficiently improved.

Sixth Embodiment

[0057] Embodiment 6 of the present invention will be explained.
[0058] When the section collected in Embodiment 5 was subjected to Giemsa staining, the novel microorganism of
the present invention was confirmed to make figure-eight movement under a microscope.

Industrial Applicability

[0059] According to the present invention, the novel microorganism was confirmed from the experiments to be able
to promote gastric juice secretion, and furthermore, to be nontoxic. The present invention therefore has industrial appli-
cability.
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SEQUENCE LISTING
[0060]

<110> KAMEYAMA Yoshi chika

<120> A new microbe which accelerate gastric juice and the secretion thereof

<130> 07P02

<160> 1

<170> Patent In version 3.1
<210> 1

<211> 1480

<212> DNA

<213> Bacillus purrilus

<400> 1
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t cgagcggac
gggt aacctg
ccttgaaccg
gcggcgceat t
tgagagggt g
agt agggaat
ggttttcgga
accttgacgg
cgt aggt ggc
agt ct gat gt
gt gcagaaga
acaccagt gg
gagcgaacag
gggggt ttce
gt cgcaagac
tttaattcga
gat agggct t
tcgtgaqgatg
t cagt t gggc
aaat cat cat
ct gcaagacc
gcaact cgac
tacgttcccg
t cggt gaggt

t cgt aacaag

agaagggagc
cct gt aagac
catggttcaa
agctagttgg
at cggccaca
cttccgcaat
t cgt aaagct
tacctaacca
aagcgttgtc
gaaagccccec
ggagagt gga
cgaaggcgac
gat t agat ac
gccect t agt
t gaaact caa
agcaacgcga
tcccttcggg
ttgggttaag
act ct aaggt
gccecttatg
gcaaggttta
t gcgt gaage
ggccttgtac
aacctttatg

gt agccgt at

(1) being gram-positive;

(2) being non-photodegradable;
(3) being motile;

(5) being aerobic;

(6) being 0.5t0 1 wm X 10 to 20 wm in size; and

(7) being non-pyrogenic.

EP 2 196 533 B9

ttgctccegg
t gggat aact
ggat gaaaga
tggggt aat g
ct gggact ga
ggacgaaagt
ctgttgttag
gaaagccacg
cggaattatt
ggct caaccg
attccacgtg
t ct ct ggt ct
cct ggt agt ¢
gctgcagcet a
aggaat t gac
agaaccttac
gacagagt ga
t cccgcaacg
gact gccggt
acct gggct a
gccaat ccca
t ggaat cgct
acaccgccceg
gagccagccg

cggaaggt gc

)
)
)
(4) having a flagellum on either end;
)
)
)

at gttagcgg
ccgggaaacc
cggtttcgge
gct caccaag
gacacggccc
ct gacggagc
ggaagaacaa
gct aact acg
gggcgt aaag
gggagggt ca
t agcggt gaa
gt aact gacg
cacgccegt aa
acgcat t aag
gggggcccge
caggtcttga
caggt ggt gc
agcgcaaccc
gacaaaccgg
cacacgt gct
t aaat ct gt t
agt aat cgceg
t cacaccacg
ccgaaggt gg
ggct ggat ca

A microorganism belonging to the species Bacillus pumilus ,
having the international Deposit Number NITE BP-295 and the features that he is:

20

cggacgggt g
ggagct aat a
tgtcacttac
gcgacgat gc
agact cct ac
aacgccgegt
gt gcgagagt
t gccagcagce
ggct cgcagg
ttggaaactg
at gcgt agag
ct gaggagceg
acgat gagt g
cact ccgcecet
acaagcggtg
catcctctga
atggttgtcg
ttgatcttag
aggaaggt gg
acaat ggaca
ct cagttcgg
gat cagcat g
agagtttgca
ggcagat gat

agt aacacgt

60

ccggat agtt A@ 120

agat ggaccc
gt agccgacc
gggaggcagce
gagt gat gaa
aactgctcgce
cgcggt aat a
cggtttctta
ggaaacttga
at gt ggagga
aaagcgt ggg
ctaagtgtta
ggggagt acg
gagcat gt gg
caaccct aga
tcagctcgtg
ttgccagceat
ggat gacgtc
gaacaaaggg
at cgcagt ct
ccgeggt gaa

acacccgaag

tggggt gaag

2. The microorganism set forth in claim 1, which can take the form of either cocci or bacilli.
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3. A method for cultivation a microorganism according to claim 1 belonging to the species Bacillus pumilus ,
Characterized by the following steps:

(8) Per 1000 ml medium, (trypto-soya broth) are added the nutrients

peptone - 17 g,

soybean peptone - 3 g

sodium chloride - 5 g

glucose - 2.5 g, and

potassium hydrogenphosphate - 2.5 g

(9) and 3 g caustic soda is added in;

(10) The pH is adjusted to 8.5;

(11) Nutrient medium sterilization conditions: 121°C, perform 15 minutes; cultivation temperature: 37°C; culti-
vation period: from 2 to 7 days;

Patentanspriiche

1. Mikroorganismus, welcher der Art Bacillus pumilus angehdrt, der die internationale Hinterlegungsnummer NITE BP-
295 aufweist und die Merkmale, dass er:

(1) gram-positiv ist;

(2) nicht lichtabbaubar ist;

(3) beweglich ist;

(4) an jedem Ende ein Flagellum aufweist;
(5) anaerob ist;

(6) 0,5 bis 1 um x 10 bis 20 um grof ist; und
(7) nicht pyrogen ist.

2. Mikroorganismus nach Anspruch 1, der die Gestalt von Kokken oder Bazillen annehmen kann.

3. Verfahren zum Kultivieren eines Mikroorganismus nach Anspruch 1, welcher der Art Bacillus pumilus angehort,
gekennzeichnet durch die folgenden Schritte:

(8) pro 1000 ml Medium (Trypto-Soja-Briihe) werden die folgenden Nahrstoffe zugegeben:

Pepton - 17 g
Sojabohnenpepton - 3 g
Natriumchlorid - 5 g

Glucose - 2,5 g, und
Kaliumhydrogenphosphat - 2,5 g

(9) und 3 g Atznatron werden hinzugefiigt;

(10) der pH-Wert wird auf 8,5 eingestellt;

(11) Sterilisationsbedingungen des Nahrmediums: 121 °C, 15 Minuten durchfihren; Kultivierungstemperatur:
37 °C; Kultivierungsdauer: von 2 bis 7 Tagen.

Revendications

1. Microorganisme appartenant a I'espéce Bacillus pumilus, dont le numéro de dépét international est NITE BP-295,
et ayant les caractéristiques suivantes :

(1
(2
3
(4

est gram-positif ;

n’est pas photodégradable ;

est motile ;

a un flagelle sur 'une ou l'autre de ses extrémités ;

—_— — ~— ~—
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2. Microorganisme exposé dans la revendication 1, qui peut prendre la forme de cocci ou de bacilles.

3.

EP 2 196 533 B9

(5) est aérobie ;
(6) aune tailede 0,5a1 um x 10 a 20 pum ; et
(7) est apyrogene.

Procédé de culture d’'un microorganisme selon la revendication 1, appartenant a I'espéce Bacillus pumilus,

caractérisé par les étapes suivantes :

(8) ajout des nutriments suivants pour 1000 mL de milieu (bouillon trypto-soja) :

peptone - 17 g

peptone de soja-3 g

chlorure de sodium -5 g

glucose - 2,5 g, et

hydrogénophosphate de potassium - 2,5 g

(9) et ajout a ceci de 3 g de soude caustique ;
(10) ajustementdupH a 8,5;

(11) conditions de stérilisation du milieu nutritif : 121°C, pendant 15 minutes ; température de culture : 37°C ;

durée de culture : de 2 a 7 jours.
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Fig. 1

[BLAST Top 20]
Score E
Sequences producing significant alignments: (bits) Value

gi|45269058|gb|AY548955.1| Bacillus pumilus strain 89 16Sr... 2926 0.0
gil45269052|gbl|AY548949.1| Bacillus pumilus strain 8N-4 16S... 2926 0.0
gi|45934529|gb|AY505512.1| Bacillus pumilus strain GSP61 16... 2902 0.0
£i|16973340/embjAJ315067.1BSP315067 Bacillus sp. 19499 16S... 2892 0.0
gi|34809007|gb|AY373359.1| Bacillus pumilus strain c10 16S ... 2878 0.0
£il46560693|gb|AY587832.1| Bacterium Te68R 16S ribosomal RN... 2872 0.0
£i|14009321|gb|AY030327.1| Bacillus pumilus strain KL-052 1... 2870 0.0
£i|45934531|gb|AYS505514.1| Bacillus sp. GSP46 168 ribosomal... 2859 0.0
gi|10129890]dbj|AB048252.1| Bacillus pumilus gene for 16Sr... 2859 0.0
gi|27530897|dbj|AB098578.1| Bacillus pumilus gene for 16Sr... 2839 0.0
gil40888887|gb|A Y289549.1| Bacillus pumilus strain SA175001... 2833 0.0
£i{30171831gblAY260861.1| Bacillus pumilus strain WN694 16... 2821 0.0
gi|21748162|emb|AJ494730.1BPU494730 Bacillus pumilus parti... 2821 0.0
£1|27497691|gblAY167884.1| Bacillus pumilus 16S ribosomal R... 2817 0.0
£i|27497690|gblAY167883.1| Bacillus pumilus 168 ribosomal R... 2817 0.0
gi|27497688|gb|AY167881.1| Bacillus pumilus 16S ribosomal R... 2817 0.0
gi[27497687|gb|AY167880.1| Bacillus pumilus 16S ribosomal R... 2817 0.0
gi|33354180|dbj|AB115957.1| Bacillus pumilus gene for 16Sr... 2817 0.0
£i|46560675|gb|AY587814.1| Bacterium Te29R 168 ribosomal RN... 2811 0.0
gi|3970889|dbj|AB020208.1{ Bacillus pumilus DNA for 16S rib... 2809 0.0

Fig. 2

[Top hit]
>gi|45269058|gb|AY548955.1] Bacillus pumilus strain S9 168 ribosomal RNA gene,

complete sequence
Length = 1544

Score = 2926 bits (1476), Expect =0.0
Identities = 1479/1480 (99%)
Strand = Plus / Plus

Query: 1 tcgagcggacagaagggagettgetececcggatgttageggeggacgggtgagtaacacgt 60
R RN R RN N R RN R R RN RN RN RN AR RN RN RN
Sbjct: 55 tcgagcggacagaagggagcttgetcececcggatgttagecggeggacgggtgagtaacacgt 114
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gggtaacctgcctgtaagactgggataactccgggaaaccggagetaataccggatagtt

RN R AR R AR RN R A R RN N RN AR R RN RN AR R N RN ERE RN AN
gggtaacctgcctgtaagactgggataactccgggaaaccggagctaataccggatagat

ccttgaaccgcatggttcaaggatgaaagacggtttcggctgtcacttacagatggacce

(RN RN R RN R R AN AR N RN R R R R RN RN R RN ANREREN!
ccttgaaccgcatggttcaaggatgaaagacggtttcggetgtcacttacagatggacce

gcggcgcattagctagttggtggggtaatggctcaccaaggcgacgatgegtagccgace
RN RN R R RN AR RN R RN N AR R AR N R R R RN NN ER RN RN
gcggcgcattagctagttggtggggtaatggctcaccaaggecgacgatgegtagecgace

tgagagggtgatcggccacactgggactgagacacggcccagactcctacgggaggcage

R R RN N R AR N R R AR R R AR AR N R R RN R NN AR ERERRRRERN!
tgagagggtgatcggccacactgggactgagacacggcccagactcctacgggaggcage

agtagggaatcttccgcaatggacgaaagtctgacggagcaacgccgecgtgagtgatgaa
RN RN R AN N N R R R R N R R A R R NN R R R RN R R R AR RN R RRRR RN
agtagggaatcttccgcaatggacgaaagtctgacggagcaacgccgecgtgagtgatgaa

ggttttcggatcgtaaagctctgttgttagggaagaacaagtgcgagagtaactgectcge
PIVREEECRRR et reieinreene bbbl
ggttttcggatcgtaaagctctgttgttagggaagaacaagtgcgagagtaactgctege

accttgacggtacctaaccagaaagccacggctaactacgtgccagecagecgeggtaata

(RN NN RN N R NN R N RN R R R R AR RN NN RN RN RN RN RN RN RN
accttgacggtacctaaccagaaagccacggctaactacgtgccagcagecgeggtaata

cgtaggtggcaagcgttgtcecggaattattgggecgtaaagggctecgcaggeggtttctta
RN R AR N RN AN RN R R N R R RN RN AR NN NN RN
cgtaggtggcaagcgttgtccggaattattgggcgtaaagggctcgcaggeggtttctta

agtctgatgtgaaagccccecggetcaaccggggagggtcattggaaactgggaaacttga

(AR R R R N R RN R R RN AR RN N R R RN R RN R RN RN NN RN E RN RRF
agtctgatgtgaaagccccecggctcaaccggggagggtcattggaaactgggaaacttga

gtgcagaagaggagagtggaattccacgtgtagcggtgaaatgegtagagatgtggagga
N RN R RN RN RN N R N R N RN RN R AR R RN NN RN
gtgcagaagaggagagtggaattccacgtgtagcggtgaaatgegtagagatgtggagga

acaccagtggcgaaggcgactctctggtectgtaactgacgectgaggagcgaaagegtggg
(RN R RN RN RN RN R RN R RN R AR R RN AR AR RN RN R RN AR
acaccagtggcgaaggcgactctctggtctgtaactgacgetgaggagecgaaagegtggg

gagcgaacaggattagataccctggtagtccacgecgtaaacgatgagtgectaagtgtta
RN R R RN RN R AR R R AR R R R R NN AR R RN RN R R RU RN
gagcgaacaggattagataccctggtagtccacgccgtaaacgatgagtgctaagtgtta

gggggtttccgccccttagtgctgeagectaacgecattaagcacteccgectggggagtacg

(R RN RN R RN R RN NN R R R RN RN RN RRRRRE
gggggtttccgececttagtgectgecagetaacgcattaagcactecegectggggagtacg
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gtcgcaagactgaaactcaaaggaattgacgggggcccgcacaagcggtggageatgtgg
(RN NN R R R R R R R NN AR R AR RN R R R R RN R R EER AR AR R RY
gtcgcaagactgaaactcaaaggaattgacgggggecccgcacaageggtggagecatgtgg

tttaattcgaagcaacgcgaagaaccttaccaggtcttgacatcctectgacaaccctaga
RN AR R N R NN R A R R R R R A RN RN NN RR AR
tttaattcgaagcaacgcgaagaaccttaccaggtcttgacatcctctgacaaccctaga

gatagggctttcccttcggggacagagtgacaggtggtgcatggttgtegtcagetegtyg
(R AR NN R R R RN AR R NN RN R AR AR RN AN RN
gatagggctttcecttcggggacagagtgacaggtggtgcatggttgtecgtcagetegtg

tcgtgagatgttgggttaagtcccgcaacgagecgcaacccttgatecttagttgecageat
(AR AR R R R R N R R R RN N RN R R R RN R AN R AR RN NY
tcgtgagatgttgggttaagtcccgcaacgagegcaacccttgatcttagttgecageat

tcagttgggcactctaaggtgactgccggtgacaaaccggaggaaggtggggatgacgte
(RN R R R R RN RN N R R R RN R R AR RN N AR R R RN R AR R RRAREREEY
tcagttgggcactctaaggtgactgccggtgacaaaccggaggaaggtggggatgacgte

aaatcatcatgccccttatgacctgggctacacacgtgctacaatggacagaacaaaggg
(RN R RN R AR RN AR A RN RN R R A R AR R A AR RN E RN N
aaatcatcatgccccttatgacctgggctacacacgtgctacaatggacagaacaaaggg

ctgcaagaccgcaaggtttagccaatcccataaatctgttctcagttcggatcgcagtct

RN NN N A R N AR NN R R NN AR R RN AR AR RN AR R RN NN
ctgcaagaccgcaaggtttagccaatcccataaatctgttctecagtteggatcgecagtect

gcaactcgactgcgtgaagetggaatcgctagtaatecgeggatcagecatgecgeggtgaa
(RN R R AR NN R RN R RN R R R R NN R AR AR NN
gcaactcgactgcgtgaagctggaatcgctagtaatcgcecggatcagecatgecgeggtgaa

tacgttcccgggecttgtacacaccgeccgtcacaccacgagagtttgcaacacccgaag
(RN RN PR R R RN R R R RN N R R AR RN RN AR R RN RN RN
tacgttccecgggeettgtacacaccgeccgtcacaccacgagagtttgcaacacccgaag

tcggtgaggtaacctttatggagccagececgecgaaggtggggcagatgattggggtgaag
RN AR NN AR R RN RN R R RN R R RN R R RN A N R AR ERRREREREY!
tcggtgaggtaacctttatggageccagecgeccgaaggtggggcagatgattggggtgaag

tcgtaacaaggtagccgtatcggaaggtgeggectggatca 1480
FEOLEEEREter e enrieertnersnnnigl
tcgtaacaaggtagccgtatcggaaggtgecggctggatca 1534
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Staphylococcus aureus 168 (outogroup)

B.firmus AJ509007.1 ,isolate 5695m D2

B.megaterium AY505511.1,strain GSP55

Bacillus cohnii AF140014.1

[ B.halmapalus AB111938.1 ,strain A64

B.horikoshii AB043865.1

Bacillus cibus AY550276.1,strain JG-30

Bacillus indicus AJ583158.1 ,strain Sd 3T
Bacillus catenulatus AY523411.1

B.licheniformis AY601721.1 YB-42

B.subtilis subsp. Endophyticus AF399911.1

Bacillus velesensis AY605932.1, CR-11

B.subtilis subsp. spizizenii AF074970.1

B.subtilis var. chungkookjang AF233579.1

[ Bacillus sp. AJ315067.1 19499

[ Bacillus pumilus AY548955.1,strain S9

sample

B.pumilus AY505512.1 strain GSP61
Bacterium Te68R AY587832.1
B.pumilus AY167883.1

B.pumilus AY030327.1 strain KLO52

B.pumilus AY167884.1

" B.pumilus AY548949.1 strain 8N-4
0.01
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Fig. 8
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Fig. 10
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