UNCLASSIFIED

AD NUMBER

AD836235

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Government Information; DEC 1964. Other
requests shall be referred to Department
of the Army, Fort Detrick, Attn: Techncial
Release Branch/TID, Frederick, MD 21701.

AUTHORITY

SMUFD D/A 1ltr, 14 Feb 1972

THIS PAGE IS UNCLASSIFIED




WWWMW‘

}

¥
)
f

£.
£
=

|.|n:l‘|!”“| LRES

"

RN T

v "! phe

" .

AD836235

TRANSLATION NO, /24 3

DATE: ./ &J)ee. /9w <

DDC AVAILABILITY NOTICE

Reproduction of this publication in whole or in part
is prohibited. However, DDC is authorized to
reproduce the publication for United States
Government purposes,

DEPARTMENT OF THE ARMY
Fort Detrick
Frederick, Maryland

\

'v”|\ i




N

LEW M

iy

T

BIOCHEMICAL STUDIES ON RICE BLAST DISEASE

Translation of an article by Hiroshi Otauka, Kinjiro Tamari,
and Nagahiro Ogasawara in the Japaneae language journal,

Journal of the Agricultural Chemical Society of Jgng@, Vol.
32, No. 11, 1958, pp. 89C-893.

PART X ’ -

Biochemical Classification of Piriculariy Oryzae Cavara. (5)

As a result of the testa we had conducted up to the time the pre-
vious report vas made, on 45 strains of piricularia oryzee we were able
to classify the latter into 11 types, according to whether they required
biotin, posseased nitrate reducibility {literal], and according to the
differeaces in the utilization of sodium nitrite, inulin, sorbose, and
tryptophane. We found that there was a cluse relationship between our
claasification and the system deveioped by the National Institute of
Agricultural Sciences. We conducted similar tests on 55 strains which
were presented to us by the Nagano Agricultural Teatimg Station and ob-
tained results identicel to the previous tests (1).

As a result of testing culture filtrates and acid hydrolyzates of
mycelia in order to determine whether astrains No. 1 and No. 2 from the
Faculty of Agriculture of Hokkaido University which do not require bio-
tin, were capable of producing biotin, we found that such strains as No.
1 and No. 2 did not produce it.

From the above it can be assumed that the form of sugar metabolism
in these strains differs from other straina. We considered the biochemi~-
cal role of biotin (2), cultivated piricularia oryzae in culture media
containing succinic acid, fumaric acid, and citric acid, and separately
each of these with 1/500 M of malonic acid added, and, for pugposes of
contrast, in a medium employing malonic acid as a carbon source.
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Inoue and Hayomi (3) studied the reclationship between the decom-
posability of cellulose and the pathogenicity of piricularia oryzac,
and since research haa recently been counducted on pectinase in plant
pathogenes, we report here on our tests on the use of cellulose and
pectinase in pirjcularjg oryzes.

Zeoats.

(1) The total number of strainas employed was 47, iocludinf the
45 atrains tested in Part I of Report No. 10 on piricularja oryzse €4)
and the two strains CO-homo and SO-homo received from pirofessor Suzuki

Haskio of the Faculty of Agriculture of the Tokyo University of Agri-
culture and Technology.

(2) Culture medium was the same as in Report No. 10 (Part I).

(3) Test on the ability of atrains No. 1 and No. 2 teo produce
biotin, We made biocasaays of the culture fiitrates end acid hydro-
lysates of rinsed mycelia of straina No. 1 and No. 2, which were growa
at 25° for 14 days in a biotin-free synthetic culture mediunm,

The culture filtrate and acid hydrolizatea were heated and hydro-
lized for ome hour at 15 pounds in 8NH3S04 according to L.D. Wright's
method (5). The teat aubstances were extracted with ethar and the
ether —- soluble portion excluded. The remainder was then neutralized
in Ba(OH), and subjected to quecatitative analysis.

Biotin was estimated in the same manner as in the previous report.

After cultivating Lactobacillus arabinosus ATCC 8014 in an idenvical
basic culture medium, determination was carried out by the acid titration
method using 1/20 N NaOH.

TABLE 1. BIOTIN CONTENT IN CULTURE FILTRATE AND IN BACTERL.

Strain Liotin in cul=- Biotin in
ture (iltr&to bacteria
(m 7/m1) (=77g)
No. 1 0.0 27.1
No. 2 0.0 71.4

(4). Teat of utilization of organic salts. Thoe basic culture
medium has the same constituents as in Report 10 (Part II)., We previ-
ously observed the growth of bacteria in teating the utilization of
organic salts as a carbon source, and in this report we conducted tests
in order to determine the quantitative relationship. We emplofed 2%
respectively of sodium fumarate, sodium succinate, sodium citrate, and
sodium malonate, and 1/100M of malonic acid added to the sodium fumarate,
scdium succinate, and sodium citrate, After planting the bacteria in a
bactericidal medium and cultivating for 14 days at 25°, the rinaed,
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) dried mycelia were veighed wnd the degree of utilization of orgamic
- salts deteiwined, MResults of the tests are given in Tuble 2.

(5) Celiuvlose Utilization Test. The basic culture medium has the
suae constituents as in Report 10 (No. I1). For cellulose we employed
powdered Toyo braand filter paper, and added 1% of it to the basic culture

. wedium, 30 =l each of the prepared culture aedium was put into 100 ml

| Ehrleumeyer flasks, the bacteria were killed inder pressure for 10 minutes

! ut 10 pounds. After the bacteria were planted, they were cultivated for
20 days at 25°. The rinsed and dried mycelia were weighed and the atates

of grovth comparaed. Results are given in Table 3.
TABLE 2. RESULTS OF TESTS ON UTILIZATION OF ORGANIC
SALTS (WEIGHT OF MYCELIA g x 200)
organic Na- Na- Na-
Eu?tl Na- Na- Na- Na- Succinale Fumarate Citra:c
‘ Succirate  Fumarate Citrats  Malsnate +ViNOM +3/100M  +1/100M
strain Malenate Malonate  Malonate
5414 0.20 0.10 0035 .00 010 0.05 0.05
5418 0.00 0.05 0 G " 0.03 0.05 Q.05 !
3 0.05 0.05 0.0 " 005 0.03 0.10
No. 1 0.45 0.20 0.l " 0.25 0.20 003 !
No. 2 0.50 0.3 6. 05 " 0 1o 0.05 0.10 i
No. 118 hetero 0.15 0.15 0.10 " 0ii 0.05 0.10 :
No. 11 hetero 0.05 0.05 0.10 " 0 03 ©0.05 0.10 i
No. 118 hetero 0.10 0.10 0.05 " 0. 10 0.05 0.05
Ps 0.10 0.10 0.05 " 010 0 05 n.05
A25 0.05 0.05 0.05 " 0 i 0.10 0.05
ATG 0.20 0.05 015 » 0 20 0.05 0.15
5719 0. 40 0.05 0.05 " U oo 0.05 0.05
5311 0.25 * 0.25 0.05 " U 0.10 0.05
5327 0.60 0.40 0.05 " Q2 0.30 0.05
5330 0.10 0.05 0.05 " v oS 0.10 0.05
5333 0.05 . 0.03 010 ) 0 0.05 0.10 °
5404 0.05 0.10 0 u ¢ 30 ©0.03 0.10
5420 0.03 0.03 (.05 " ¢ 05 0.05 0.03
424 0.05 0.05 ° 0.05 7 v 0o 0.05 0.0
5425 0.05 0.05 0G0 " 0G5 0.02 9. 00
5415 0.25 - Q.20 0 05 " 0.3 003 6.05
5514 0.50 _ 0.10 ¢ 1o " ¢. 59 0.} 0.10
- 8515 0.15 0.15 0.05 [ 0.15 G.10
5516 .0.05 0.05 0.16 " 0.05 0.05 0.05
5517 [/ 0-40 0.20 0.10 " 0.25 0.15 0.15
5518 0.05 Q.00 0.0 " 0.05 0.00 0.00
5519 0.10 0.05 0.03 " 0.03 0.05 0.05
520 0.10 0.05 0.00 " 005 0.05 v.05
5521 0.05 0.05 0.35 " Q.10 0.02 0.15
5622 0.05 0.05 0.03 “ V.05 0.02 0.05
5523 0.05 0.05 0.10 " 0.065 0.05 0.05
5524 0.10 0.10 0.15 " 0.1u 0.10 0.20
5525 0.05 0.05 0.10 " 0.05 0.02 0.05
5526 0.20 .10 0.05 “ 020 .20 0.05
5527 0.15 0.05 0.05 " 0.15 .93 0.10
5528 0.25 0.05 0.10 " 0.3 0.05 0.15 i .
5529 0.60 . 0.1 0.05 u 0T 0.05 0.05 i
5532 , 0.2 0.15 0.05 " 0 0.20 0.05
€223 0.05 - 655 n 05 n 0.05 0.05 0.05 A
5534 0.05 0.05 0.10 " 0.26 0.05 0.10
5535 0.70 - 0.60 0.05 " 0. 60 0.05 0.10
5536 0.05 0.00 0.15 " 008 0.05 0.15
5537 0.05 0.05 0.i0 " 0.05 0.05 0.05
5539 0.10 0.05 0.0% u 0.05 0.10 0.05
5540 .05 0.05 0.05 " 0.05 0.08 0.05
CO-homo 0.30 Q05 0.10 " 0.05 0.02 0.10 ,
80-homo 0.05 0.05 0.08 " 0.05 0.08 0.05 !
' ;
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TABLE 3, RESULTS OF CELLULOSE UTILIZATION TESTS.
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5414 0. 2060 53l 0. 0950 5517 o 2200 5529 0. 730
5418 0.2600 . 5327 0.1430 5518 0.9290 5542 0. 1240
3 0. 3040 5330 ©.3750 ssig 0 1450 5533 0.2:50
;o. ; g.;oag 5333 0. 1800 5520 0 1055 5544 0.1970
0. 244 5404 0.0900 5§52 0 2470 5535
No 1} F8 hetero  0.2675 5420 0.2070 ss22 0 1370 5330 8I gzo;g
No. 11 hetero 0.26%0 5424 0. 1160 5523 0. 1400 5537 0.1270
No. 188 hetero 0. 3290 5425 0.3820 3824 00920 5539 0.1520
Ps 0.2940 54i5 . 0.1100 1528 0. 1670 §540 0. 2820
A 0.3420 8514 0. 1780 8526 0. 25% (O-homo 0. 1300
A3 0.2740 5515 0.0970 527 o 1610 SO-home 0. 1060
0. 2000 5516 0. 1560 ss2 0. 3070

(6) Pectinase test. Conducted according to Abe's method (6).

For the teat material we used the culture filtrate obtained by culti-
vating for 14 days at 25° in a medium consiating of the aynthetic cul-
ture medium (glucose 2%) employed in Report 10 7No. I7) to which 0.5%
pectin was added. We prepared the test liquid with the following com-
position, allowed it to stand at 30° for 24 hours in a beaker, then
added 0.5 ml of 1IN CaCly and tested whether the pectin had hydrolized.
Also, for purposea of comparison, we employed a aolution in which dis-
tilled water was added in place of the test asubstance.

Coastituents of test solution: 2.0 ml of 1% pectin, 2.5 ml of
buffer solution ( ?zerenzen? phosphate pH 5.59), 0.5 ml test substance,

0.1 ml tolucl. The reaults of the abovs test were negative for pecti-
nase in all straians.

Considerations.

Results of measuring the amount of biotin in the culture filtrate
and acid hydrolizate of rinsed mycelia whicn were cultivated in a
biotin-free culture medium (straine 1 and 2 do mnot require biotin),
show that absolutely no biotin was contained in the culture filtrate
as shown in Table 1 and in the resulta in Report 10 (No. IV), while
27.1 - 71.4 m7/g were conteined in the dried mycelia. We established,
judging from the weight of the mycelia produced in a biotip~free cul-
ture wedium, that practically no biotin is produced. This fact shows
that biotin ias mot necessary for development, as was estimated in Report

No. 10 (No. II) with regard to strains 1 and 2, and that the type of
suger metabolism differs from other strains.




‘ Using citric acid, succinic acid, and fumaric acid, which par-
ticipate in the T.C.dA. cycle as a carbon source, we studied the role
of biotin to see what differences it indicated in the growth of the
piricularia oryzae bacteria, by weighing the mycelia. As shown in
Table 2, we found that these organic salts and salts to which 1/100 N
of mularic acid was added, are not good carbon sources. However,
succinic acid shows some influence on growth in strains 1 and 2 from
the Agiriculture Faculty of Hokkaido University, in strains 5309, 5327,
5514, 5517, 5529, and 5535 <5 the National Institute of Agricultural
Sciences, and in the CO-homo strain from the Agriculture Faculty of the
Tokyo University of Agriculture and Technology. Also, strains 2, 5327,
and 5535 show some growth in fumaric.acid. 5521 shows slight growth in
citric ancid. No growth was observed in any strains in malaric acid.

An interc.sting case is that all eight strains, except CO-homo,
which grew in succinic acid showed the same rate of growth in media to
which 1/100 M malonic acid was added to the succinic acid. Also, of
the strains which were reproduced in fumaric acid, Nos. 2 and 5535 did
not reproduce at all in cultures to which 1/100 M of malonic acid was
added to the fumaric acid, but 5327 showed the same growth as in fumaric
acid alone. Recently, various studies have been under way on malonic
acid metabolism, and although it cannot be stated definitely (7), we
can surmise that the 9 strains above probably undergo a system of meta-
boliem in which the T.C.A. cycle does not particpate. Further study of
this point is necessary.

The state of growth of piricularia oryzae using powdered filter
paper as the carbon source is shown in Table 3. Our classificaticns of
types 1,2,3, and 9 generally show good growth; types 5,7,8, and 11 have
poor growth; and no indications were obtained for types 4,6, and 10.
Hayami considers that strains which have strong cellulose hydrolizability
generally tend toward strong pathogenicity. Such a tendency can alsc be
surmised in general from the information we have obtained, but according
to the above results, this tendency cannct serve as a key to classifi-
cation.

We also conducted tests on pectinase, but with each strain we
were unable to detect any noticeable differences.

Recently interesting studies have been made on pectin methyles-
terase (8) and polygalacturonase (9) and we are intending to test to see
whether these might provide a key to claseification.

Summary. ri o ‘
Employing 47 strains of pirijcularia oryzne, we—tested sthe utili-

zation of organic salts involved in the T.C.A. cycle, the utilization

of cellulose and the differences in pectinase, as well as the amount of

biotin produced by strains 1 and 2 from-Hokkeido University, and obtained

the following results, "
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(1) We studied strains 1 and 2, which do not require biotin, by
cultivating them in a biotin-free culture medium to see if they are
capable of producing biotin., As a result of testing the umount of bio-
tin by bioassay of the acid hydrolizate of rinsed mycelia and of, culture
filtrate, we—did -not observe the abili'ty of ,these strains™¢a produce
biotin. These strains are believed to have a different typehof sugar
metabolism than the other strains.

(2) We tested the utilization of the culture medium containing
succinic acid, fumaric ecid, and citric acid, and a medium containing
the above acids plus 1/100 M of malonic acid.  The results lead us to
believe that nine strains follow a course different from the T.C.A. cycle.

£%) Although we_obaeerved a correlation;betweeh utilization and
pathogenicity in the tests on the utilization of cellulose, this correla-
tion cannot provide a clue to classification. '
(.l ' a
(4) ~We werz uaable -to-detect marked differences for pectinase.
‘ S ,f'\- Lot i
(5)"We were unable to find-&"clue to classification from the
above results on pectinase and hydrolizability of cellulose.

We would like to express our thanks to professor Hirata Koji of
the Pathology Laboratory of the Agriculture Faculty of Niigata Univer-
sity; to assistant professor lizuka Hiroshi of the Applied Microbiology
Laboratory at Tokyo University, who provided us with the Lactobacillus
arabinosus; to Professor Suzuki Hashio of the Tokyo University of Agri-
,culture and Technology, who provided us with the homo-types of piricu-
larja oryzae; and to the National Institute of Agricultural Sciences,
the Nagano Agricultural test station, the Chugoku agricultural test
station, and to the agriculture faculties of Hokkaido and Yamagata uni-
versities.

We are also grateful to Mr. Honda Yoshiji of the Education Depart-
ment of this university for his assistance in the experiments. We wish
to acknowledge tbe Ministry of Education for the Science Research grant,
and Mainichi newspaper for the science research scholarship, by means of

which our research was made possible.
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