@ https://ntrs.nasa.gov/search.jsp?R=19690011861 2020-03-12T03:59:58+00:00Z

N 69 21223
NASA CR 200445

Progress Report
Microorganism Study
JPL Contract No. 950783
Systematic Description and Key to
Streptomyces Isolants from Chile, Arizona
and Antarctica Desert Soils

Professor W, B. Bollen, Microbioclogist and,
Sumie Nishikawa, Assistant in Microbiology
Oregon State University, Corvallis, Oregon

February 18, 1969

JET PROPULSION LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA



Progress Report
Microorganism Study
JPL Contract No. 950783
Systematic Description and Key to
Streptomyces Isolants from Chile, Arizona
and Antarctica Desert Soils

Professor W. B. Bollen, Microbiologist and,
Sumie Nishikawa, Assistant in Microbiology
Oregon State University, Corvallis, Oregon

February 18, 1969

This work was performed for the Jet Propulsion Laboratory,
California Institute of Technology, sponsored by the

National Aeronautics and Space Administration under
Contrace NAS7-100.



PREFACE

Six%ty-seven isolants from Chile, Arizona, and Antarctica desert soils
have been examined. Of these, thirtv~seven have been identified; nine
were cultured on the various media but these could not be classified and
were designated "indeterminate'; twenty could not be subcultured from
the original slants, (they were either excessively contaminated with mold
or they were no longer viable); one, a psychrophilic mold, was forwarded to
E. E. Staffeldt (New Mexico State University).

With the exception of two, non-sporulating cultures, all the
streptomycete cultures isolated from Antarctica desert soil were identified

as Streptomyces longisporoflavus. The non-sporulating cultures may be

variants of S. longisporoflavus as their colony characteristics are similar

to other cultures which have been identified as S. longisporoflavus.

The materials and methods used to characterize the isolants listed in
this report are identical to those described in the first of the reports
on the streptomycetes (April 25, 1968). The characteristics used to

differentiate the Streptomyces are those described by Hutter, Ralf, "Systematik

der Streptomyceten'. S. Karger, Basel and New York, 1967. 382 p. and have

been listed in the first report.
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No.
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56

58

59
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63

64
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66

67
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69
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Streptomyces Isolants Identified

JPL No.

246Bb (#24)
248Aa (#24)
245TAe
277TAa

245Ag

245Ah

245A1

245A]

245A1

2458¢

245Be

24538f

245B1

246Bf

246Bg

381Ba (Thorton)

245Ad (#30)

Species

S. caelestis

S. longisporuber

indeterminate
indeterminate

contaminated,

no growth

no growth

mold contamination

no growth

S. albogriseolus

indeterminate

contaminated

no growth

no growth

no growth

no growth

indeterminate

no growth

Source

Chile

Chile

Chile

Chile

Chile-
Atacama

Chile~
Atacama

Chile-
Atacama

Chile-
Atacama

Chile-
Atacama

Chile-
Atacama

Chile~
Atacama

Chile-
Atacama

Chile-
Atacama

Chile-
Atacama

Chile-
Atacama

Arizona

Chile

Invoice
No.

Page

D-44829
D-44829
D-38463
D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

D-38463

. D-44799

cameron
10-17-67

13

18

23

28

30

35

40



71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

245AfF

245Ba

245Bb

246Bc

248Ac

248Ad

249Ad

249Ae

Wh 7

(#30)

(#10)

(#10)

(#4)

(#30)

(#30)

(#30)

(#30)

S. exfoliatus

S. albogriseolus

indeterminate
indeterminate
S. exfoliatus
no growth
no growth
no growth

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

S. longisporoflavus

Chile

Chile

Chile

Chile

Chile

Chile

Chile

Chile

Antarctica

Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67

cameron
10-17-67
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445

D-56445

44

49

54

59

64

69

74

79

84

89

94

99

103

107



89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

Wh

Wh

Wh

639d.01

644a.1

62

65

66

68

69

71

72

74

75

76

77

78

80

85

67

S.

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

Non-sporulating
culture (probably

S. longisporoflavus)

S.

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

longisporoflavus

psychrophilic mold
(sent to Staffeldt)

indeterminate*

S.

longisporoflavus

*nonsporulating S. longisporoflavus

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.
Antarctica

Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
Wheeler Val.

Antarctica
King-David

Antarctica
King

D-56445
D-56445
D~56445
D-56445
D-56445
D~-56445

D-56445

D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445
D-56445

D-56445

112

117

122

127

132

136

141

143

147

152

157

161

165

169

174

177



106

107

108

109

110

111

112

113

114

115

117

118

119

120

121

268Ae

274Ab
274Ba
274Bc
276Ac
276Bb
278Ae
278Ba
278Bc
370Ba

246Aa
246Ba

245TAc
246Ad

me-1-2

(#24)

(#13)
(#13)
(#13)
(#24)
(#24)
(#24)
(#24)
(#24)
(#30)
(#10)

(#10)

no growth
contaminated

no growth
S. olivaceus
ne growth
no growth
no growth

no growth

S. antibioticus

S. michiganensis

indeterminate

contaminated

« azureus

jn

. antibioticus

117]
L)

caelestis

|en

. exfoliatus

Chile

Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Arizona

Chile~
Atacama

Chile~
Atacama

Chile
Chile

Antarctica

D-29927

D-29927
D-29927
D-29927
D-29927
D-29927
D-29927
D-29927
D-29927
D-44799

cameron
10-17-67

cameron
10-17-67

D-38463
D-38463

B56445

182

187

192

197

201

206

211

3a



II.

Key to the Identification of Streptomyces

Isolants 28-121

True mycelium produced, spores formed but not in sporangia.
Substrate mycelium non-septate, not fragmenting into bacillary
Or coccoid components.........'.....l‘.'.....-..‘.....'.“...Streptomycetaceae

Aerial mycelium produced
Spores formed In chainsS...cccececcccscccsccescscccescnscsecsss.Streptomyces

A.

Spores with hairy enation.

Aerial mycelium gray to brownish-gray (cinereus)

Sporophores produce spirals.
Melanin-negative.ccsescccossscrccscsnocsacsocsssssscessscess albogriseolus

(245A1) - #62
(245Ba) - #72

Spores with smooth or warty surfaces.

1. Aerial mycelium gray to brownish-gray (cinereus)
Sporophores straight or wavy (rectus-flexibilis)

a. Melanin-positive...cceieceerccentcessnssscccssessesSe antibioticus
(278Ba) ~ #113
(245TAc) - #119

b. Melanin-negative....eccceeevecscscccsesceceesses.S. olivaceus
(274Ba) - #108

2. Aerial mycelium pale-carmine to cinnamon-brown (cinnamomeus)
Sporophores straight or wavy (rectus-flexibilis)
Melanin-negative..ccccvecteccesccscecsscccsoncnsensessS. exfoliatus

(245AfF) - #71
(248Ac) - #75
(me-1~2) - #121

3. Aerial mycelium blue to bluish-green (azureus-glaucus)

a. Sporophores form loose, open twists
(retinaculum—apertum)...coeeceesasscscssescessess.5. Caelestis
(246Bb) - #28
(246Ad) - #120

b. Sporophores form mostly narrow, closed spirals...S. azureus
(246Ba) - #118

4. Aerial mycelium vellow-greenish-gray to olive-sand
color (griseus)



a. Sporophores form long, loose screws
(spira, type b)....‘...Q..'.....'....l...'.'.....ﬁ. 1ongisporoflavus
(Antarctica cultures)

#79 » #105

b. Sporophores straight or wavy (rectus—-flexibilis)

Melanin-positive..cececereeccscecencncecensscnes.S. michiganensis
(278Bc) - #114

5. Aerial mycelium snow white to chalk white (niveus)

Sporophores form open twists (retinaculum-apertum)...S. longisporuber
(248Aa) - #32




#1000 carbon replica grating
28,800 lines/inch

Magnification = 5,053X

‘Used in determining dimensions of the following cultures:

#62 - (245A1) #102 - (Wh 85)
#73 - (245Bb) #113 ~ (278Ba)
#75 - (248Ac)
#82 - (Wh 12)
#92 - (Wh 68)



#1000 carbon replica grating
28,800 lines/inch

Magnification = 6,545X

#28.-- (246Bb) #85 - (Wh 35)
#32 - (248Aa) #88 - (Wh 46)
#40 ~ (245TAe) #98 - (Wh 76)
#63 - (245Bc)
#83 - (Wh 13)



#1000 carbon replica grating
28.800 lines/inch

Magnification = 6,545X

#71 - (245Af)
#72 - (245Ba)
#80 - (Wh 10)
#81 - (Wh 11)

#105 - (644a.1)

#108 - (274Ba)
#114 - (278Bc)
#118 - (246Ba)
#119 - (245TAc)



#1000 carbon replica grating
28.800 lines/inch

Magnification = 6,698X

#84 - (Wh 14) #91 - (Wh 66)
#86 - (Wh 36) #94 - (Wh 71)
#87 -~ (Wh 37) #96 - (Wh 74)
#89 - (Wh 62) #97 - (Wh 75)
#90 - (Wh 65) #120 - (246Ad)



#1000 carbon replica grating
28,800 lines/inch

Magnification = 6,545X

Used in determining dimensions of the following cultures:

#69 - (381Ba)
#99 - (Wh 77)
#101 - (Wh 80)

10



#1000 carbon repliea grating
28,800 l1ines/inch

Magnification = 6,605X

Used in determining dimensions of the following cultures:

#93 - (Wh 69)
#100 - (wh 78)
#121 - (me~1-2)

11



#1000 carbon replica grating
28,800 lines/inch

Magnification = 6,545X

Used in determining the dimension of culture #79 -~ (Wh 7)

12
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‘Culture No. _ 28 Source Chile
JPL No. 246 Bb (#24) Invoice # D-44829
Species Streptomyces caelestis
1. Cultural properties: Temp. 26°c
CHM %yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | none . none none none
.14 a = white none a = white none
aerial (sparse)
myceliumi ‘
21 |a = wvhite yith none a = white, with | none
specks of blue specks of blue
30 | a = white to 14 ge
(cadet gray,
dusty blue, Lt
gray blue, mistg
blue)
. flesh pink
7] 2ic _{:zney igld 2ca -{it' i;:i{ 2ca = it' :ﬁoii S5ca =/pale peach
- 80 &g 88 she ’ shell pink
tea rose
substrate] 14 | 3gc = 1t. tan 3ca = :::;i pink 3ic = 1t. amber | 3ic = 1t. amber
mycelium
121] 3ic = 1t. amber 3ca = pearl pink 3ic = 1t, amber } 3ic = 1t. amber
, shell
7 | none none ‘none | none
soluble }14 |3ic = 1t. amber 3ge = It. tan 3ge = 1t. tan 3gc = 1t. tan
pigment
21 | 3nc = amber 3ic = 1t. amber 3gc = 1t. tan 3ic = 1t. amber

= e

*Color Harmohy Manual, 4th edition, Container Corporaﬁion of America, Chicago, Illinois.

1958,




Page 2 Culture No. 28 14
JPL No. 246 Bb (#24)
II. Morphological observations
Da . Medium 2 Medium 3 Medium 4 Medium 5
7| none — —-— ——
Sporo- {14 none ——— - ———
phore
21} retinaculum- e retinaculum~- -—-
apertum apertum
7] = —— _— —
Spore 14 | -—- - —— -
Number
21| > 10 — > 10 o
7 | none none none none
Verticililh none none none none
21 | none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 28

JPL No. 246Bb_(#24)

Species S. caelestis

Photographs.
Medium: malt-extract agar
Age of culture: - 30 days

Magnification: 1000X




Page 4

I1I.

Culture No.
JPL No.

28

246Bb (#24)

Species

S. caelestis

Spore morphology and surface:
Surface: smooth
Dimensions: 0,61-0.99 x 0.30-0.46u

Medium: starch agar

Age of culture: 28 days
Magnification: 6545

16



Page 5

Iv.

Culture No. 28

- 17

JPL Wo. 246Bb (#24)

Species __ S, caelestis

Physiological characteristics

A, Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose + ++
L~-arabinose ++ ++
Sucrose ++ e
D-mannitol + ++
I-inositol + +
D-fructose + ++
Rhamnose ++ ++
Raffinose + +
Cellulose - -
(4++) = Strongly positive utilizationr Growth equal to or greater‘than

B. Malanin production

c.

glucose growth.

n

(+)

Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

~
1+

~
t

Utilization doubtful. Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

]

-

Medium 1 -
Medium 6 -
Medium 7 -

Starch hydrolysis
positive

Growth similar to

2 days
4 days
2 days
4 days
2 days
4 days

or less than growth on basal medium without carbon.

- negative
- negative
- negative
- negative
- negative
~ negative



18

Culture MNo. #32 Source Chile
JPL Tio. 248 Aa (#24) Invoice # D-44829
Species _Streptomyces longisporuber
1. Cultural properties: Temp. 26°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] a = white a = white a = white none
aerial 14| a = vhite a = white a = white none
mycelium (cotton textured)
21| a = white a = white a = white none
(cotton textured)
- _ypearl pink _yhoney gold -
7 3ic = 1lt. amber 3ca {ghell 2ic 1t. gold 4ea = 1t. apricot
substrate { 14 3ic = 1lt. amber 3ca = pearl pink 3gc = lt. tan 4ea = 1t. apricot
shell .
celium
21| 3ic = 1t. amber 3ca = pearl pink 3gc = 1t. tan 4ea = 1t. apricot
shell
7| mnone none none none
soluble | 14| none none none none
pigment :
none none none none

21

P




Page 2 Culture No. _ #32 19
JPL No. 248 Aa
II. Morphological observations: sporophore
Pa . Medium 2 Medium 3 Medium 4 Medium 5
7 | none none none none
Sporophor€14 | none none none none
21 | none none none none
30 | retinoculum- none retinaculum- none
apertum apertum
71 —— — —— —
14| —-= — —— —
Spore
No.
21| ~—— — —— —
301> 10 ——— > 10 —
y B — —— —— —
Verticil 141 == - T T
21 ——— ——— —— ———
30 | pseudoverticillus |—— pseudoverticillus | ——-

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No.

JPL No.
Species

Photographs: Sporophore
Medium:
Age of culture: 30 days
Magnification: 1000X

#4: Starch agar

32

248 Aa

S. longisporuber

20



Page 4 Culture No.
JPL No.

32

21

248 Aa

Species

S. longisporuber

III. Spore morphology and surface:

Surface: smooth
Dimensions: 1.53-0.76 x 0.61-0.30u
Medium: 4 - starch agar

Age of culture: > 30 days
Magnification: 6545X
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Page 5 Culture No. __ {#32
JPL No. 248 Aa
Species S. longisporuber
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + ++
D-xylose + ++
L-arabinose + ++
Sucrose + +
D-mannitol . - -
I-inositol ++ ++
D-fructose 't x
Rhamnose + ++
Raffinose + ++
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
. basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
o 2 days—negative
Medium 1 4 days-negative
. _ 2 days-negative
Mediun 6 4 days—negative
Medium 7 - 2 days-negative
4 days—negative
C. Starch hydrolvsis

positive



Culture No.

23

40 Source _ Chile-Atacama
JPL io. 245 TAe Invoice # _ D-38463
Species __ indeterminate
26°
1. Cultural properties: Temp.
CHM %humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7| a = white b = oyster white ? = wﬁfte c = gray
¢ = gray
aerial {14 | g = gray e = gray ? = wﬁ}te Cc = gray
mycelium f = gray
21 ] 3ih =ibeige BTaY | 3fe = silver gray | e = gray e = gray
mouse ‘1‘
g = gray
honey gold - J1t. wheat ={cinnamon
7| 3pg = golden brow& 2i¢ = {iight gold 2ea {lt. maize 3le yellow maple
substrate | 14| 7po e = gray 2ie = 1lt. mustard | 3pi ={golden brown
k : ¥ tobacco brown
ycelium 4pi { ak brown tan
russet brown 2pn = dk. brown
isque - dk. spice
21§ 7po {lt. beige 3ge {beige 4pl -{ brown
camel
¥ deep brown
sepia brown chocolate bn.
3pn ={geal brown | 4pn ={
dk. brown
dk. brown
7| 4pe = orange rust]| none none none
soluble | 14| 4pg = dk. luggage| 4ie = cork tan 2gc = bamboo 4ne = luggage tan
chamois
pigment tan
‘henna
21| 5pg =(1lt. copper | 4ic = cork tan 3pg = golden brown 4ne = luggage tan
brown
russet

rust _brown .

g




Page 2 Culture No. 40
JPL No. 245_TAe
II. Morphological observations: Sporophore
Pa . Medium 2 Medium 3 Medium 4 Medium 5
7{ none none spirals none
Sporophor$14 spira spira spira none
21| spira = as above |spira as above none
7] == -— >10 —_—
Spore 14> 10 > 10 >10 ——
No.
21> 10 > 10 >10 —
7| === — none -
Vetticilél4 verticillus—-spira |none verticillus-spira —
21! verticillus-spira jnone verticillus—spira —-—

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.

24



Page 3 Culture No. 40
JPL No. 245 TAe
Species indeterminate

Photographs: ; Sporophore
Medium:_Malt extract (mx) and Starch (St)
Age of culture: 14 and 21 days
Magnification: 1000X

25
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Page 4 Culture No, 40
JPL: No, 245TAe
Species indeterminate

IO, Spore morphology and surface:

Surface: hairy

Dimensions: 0,92-1,53 x 0, 30-0, 76u
Medium: 4-starch agar

Age of culture: 8 davys
Magnifications 6545
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Page 5 Culture No. 40
JPL No. 245 TAe
Species indeterminate
IV. Physiological characteristics
A, Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose ++ ++
L~-arabinose ++ ++
Sucrose * *
D-mannitol ++ ++
I-inositol + +
D-fructose + ++
Rhamnose ++ ++
Raffinose + +
Cellulose - -
(+H+) = Stronglyv positive utilization. Growth equal to or greater than
glucose growth.
‘( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( £) = Utilization doubtful. Growth slightly better than on basal medium
| without carbon but significantly less than with glucose.
( -) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
Hedtum 1 - 7 davemegative
Hoatun 6 - 2 dvameepative
Hettn 7 - 3 drermesative
C. Starch hydrolysis |

positive



Chile-Atacama 28

Culture No. 56 Source
JPL Mo. 277 TAa Invoice # D-38463
Species indeterminate
1. Cultural properties: Temp. 26°C
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] no growth none no growth no growth
aerial | 14| no growth none no growth no growth
mycelium '
21| no growth none no growth no growth
o pearl
7] no growth 2ba iphell cint |7 growth no growth
oy pearl
substrate 14| no growth 2ba %shell cint |P° growth no growth
mycelium
- \pearl
21} no growth 2ba {phell tint |7° growth né growth
7] none none none none
soluble| 14| none none none none
pignment
21} nomne none none none

pomes
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Page 2 Culture No. 56
JPL No. 277 TAa
ITI. Morphological observations: sporOphore
Pa. Medium 2 Medium 3 Medium 4 Medium 5
7| ——- — — —
Sporophorgls) —-—- — - —
21| =-- —— —— ——
y1 E— — — —
Spore 14| —— —-— - ——
No.
21} —-- — —_— —
y 2 — — —— —
Verticils
14 === —— —_— —
21} -——- -— -— _—

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; myvcelia frag-
mentation; schlerotia.

noneobserved.



Culture No.

30

62 Source ____ Chile-Atacama
-JPL ro. 245_A1 Invoice #  D-38463
Species lbogriseolus
1. Cultural properties: Temp. 26°
CHM *yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7| none none a = white none
(sparse)
aerial | 14| none none a = white none
mycelium
21) a = white none a = white none
(specks)
_{1t. wheat : <11t. wheat {1t. ivory
7] 2ea {lt. maize colorless 2ea {lt. maize 2ca {eggshell
_jhoney gold ={pearl _ fcinnamon _11t. ivory
:;gzigz;e 14 2ic {lt. gold Zba shell tint 31 yellow maple 2ca eggshell
21| 2pe = Mustard goldl 2b; _i?earl 9pe = mustard olh sea = |1t- wheat
ne = o1d gold shell tint Pg & 1t. maize
7| none none none none
_|mustard gold
pi;izgie 14 2n %old gold none none none
_.mustard gold -
21] 2ne lold gold none 2pg = mustard none

gold

r-r=




31

Page 2 Culture No. 62
JrL No. 245 Al
1I. Morphological observations
Pa. Mediun 2 Medium 3 Medium 4 Medium
7] none none none none
Sporophore| 14| none none none none
21} none none | spira-type a none
7l ——- —— —— —
Spore |14} -— — ——— -
No.
21 -—- — > 10 -
y | . —— — —
Verticils| 14 --- — — -
21 - ——— none -

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No.
JPL No.
Species
Photographs:
Medium: 4 - Starch agar

Age of culture: 14 days
Magnification: 1000X

62

245 Al

S. albogriseolus




Page 4 Culture No. 62

oI,

33

JPL No. 245 Al

Species S, albogriseolus

Spore morphology and surface:

Surface: hairy
Dimensionss: 0, 79-1, 78 x 0, 30-0, 69
Medium: 4: Starch

Age of culture: 21 days
Magnification: 5053X
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Page 5 Culture No. 62
JPL No. 245 Al
Species S. albogriseolus
Iv. bPhysiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose + ++
L-arabinose ++ +
Sucrose + +
D-mannitol + ++
I~-inositol - +
D-fructose ++ +
Rhamnose ++ +
Raffinose - *
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
{ -) = Growth similar to or less than growth on basal medium without carbhon.
B. Malanin production
Medium 1 - 2 days—negative
4 days—negative
Medium 6 — 2 days—negative
4 days—negative
Medium 7 - 2 days-megative
4 days—negative
C. Starch hydrolysis

positive
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Culture No. 63 Source Chile-Atacama
JPL tio. 245 Be Invoice # _D-38463
Species __ i{ndeterminate
1. Cultural properties: Temp. 26°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] 5¢b none b = oyster white none
aerial| 14| 3fe = silver gray |3dc = natural 3de = natural none
mycelim
natural
21| £ = gray . 2dc {string d gray none
7| 7sng = old wine 7%le = rose wine 7%5le = rose wine 7%ge = dusty rose
burgundy A
Eubstrate 14] 74%pl =§cordovan 7%le = rose wine 10pl1 ={g::g Z;:m 7gc a{l:;s:olonia
yceldum deep maroon plant old rose
_ |burgundy = = -
21} 8pl {cordovan 8le = rose wine 7ni = rose brown 6gc = dusty cora
7] none none none none
soluble | 14| 4le = luggage tan |none none none
pigment
21| 4ne = luggage tan | 7ec = rose mist 7cb = clouwl pink none

=

y-p—




Page 2 Culture No. 63
JPL No. 245 Be
II. Morphological observations
Pa . Medium 2 Medium 3 Medium 4 Medium 5.
7{ none none retinaculum- ~ | none
apertum and spirals
Sporophorel4| retinaculum- retinaculum- as above none
apertum and spiralls apertum and spiralls
21| as above as above as above none
7| none none > 10 —-—
Spore
No. 14| > 10 > 10 > 10 ——
21} > 10 > 10 > 10 -
7| none none none none
Verticilg
14 | biverticillus- biverticillus- biverticillus- none
spira spira spira
21 | biverticillus- biverticillus- biverticillus- none
spira spira

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 63
JPL No. 245 Be
Species indeterminate

Photographs: Sporophore

Medium: _3 - oatmeal agar
Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No, 63
JPL No, 245 Bc
Species indeterminate

I, Spore morphology and surface:

Surface: hairy

Dimensions: 0,46-2,14 x 0,46-0, 92u
Medium: 4 - starch agar

Age of culture: 16 days
Magnification: 6545

38
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Page 5 Culture No. 63

JPL No. 245 Bc
Species indeterminate

IV. Physiological characteristics

A, Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days 16 days
"~ Negative control - -
D~glucose + ++
D-xylose o+ ++
L-arabinose ++ +

Sucrose - +
D-mannitol + +
I-inositol + ++
D-fructose + ++
Rhamnose + ++
Raffinose - +
Cellulose - -

(++) = Strongly positive utilization. Growth equal to or greater than
glucose growth. )

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

(%) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( =) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

» _ 2 days-negative
Medium 1 4 days-negative
. _ 2 days—negative
Medium 6 - days-negative
5 _ 2 days—negative
Medium 7 4 days-negative

C. Starch hydrolysis
positive



Culture No. Source

40

69 Arizona L
JPL to. __ 381Ba (Thornton) Invoice # - D-44799
Species indeterminate
1. Cultural properties: Temp. 26°
. CHM fhumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 {a = white a = white a = white a = white
aerial |14 | 3ca = pearl pink a = white 2ca = 1t, ivory a = ywhite
. shell eggshell
myceliuf
21 | 4ec =4Bisque a = white 2ca = it. ivory a = white
Lt. rose . eggshell
beige
_{1t. wheat _{pearl _ ‘pearl _{pearl
7| 2ea —{1t. maize Zba -{shell tint | 2P3 —{shell tint | 2P3 ‘{shell tint
14 | 3ic = 1t. amber 2ba = pearl 2ba = pearl . 2ba = pearl
substrate * shell tint shell tint shell tint
mycelium
{Topaz _(pearl _{pearl _(pearl
2L | dne {Butterscotch 2ba _ishell tint | 292 —ishell tint | 2P? “\shell tint
7 | none none ‘none none
soluble
pigment 14 | none " none none none
21 { none none none none
i .
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Page 2 Culture No. _69 ™
JPL No. 381Ba (Thornton)
TI. MYMorphological observations: Sporophore
Da . Medium 2 Medium 3 i Medium 4 Medium 5
7} none none none none
Sporophor
141 none none none none
21| rectus-flexibilis | rectus~flexibilis | rectus-flexibilis |none
71 - — —— —
Spore
No. 14| ——m o _— —
211 > 10 > 10 > 10 ——
7 R — ——— — - oo
Verticils {14 | ==~ —-— —_— ——
21 | none none none ——
W

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. '

noneobserved.



Page 3

Photographs: Sporophore

Medium: starch agar

Culture No.
JPL No.

69

381Ba

Species

indeterminate

Age of culture:

31 days

Magnification:

1000X
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Page 4

III.

Culture No. 69
JPL No. 381Ba
Species indeterminate

Spore morphology and surface:

Surface: smooth
Dimensions: 2.29-4.38 x 0.46-0.61u
Medium: starch

Age of culture: 18 days
Magnification: 6545
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Culture HNo. #71 Source Chile—~-Atacama
JPL No. 30). Invoice # _Cameron 10-17-67
Species S. exfoliatus
1. Cultural properties: Temp. 26°
CHM *umber and color
Da. Medium Medium Medium Medium
2 3 4 5
71 a = white none none none
aerial | 14| a = white none a = white none
mycelia J J }
8ec = rose mist 10ba = orchid ting
21| 8ge = dusty mauve | none 10cb = orchid mist none
_{1t. wheat = - o |pearl
71 2ea (lt. maize lca = cream Bsca = cream 2ba ighell tint
_jhoney gold - = |1t. wheat -
substrate| 14| 2ic —{lt. gold lba = yellow tint}| 2ea {lt. maize 1ca = pale ywllow
ycelium
_{honey go1d | . _ _ _[1t. wheat -
21} 2ic Klt’ gold 1%ca = cream 2ea {lt. maize lca = pale yellow
7} none none none none
soluble
pigment | 14| none none none none
21| none none none none
i
I




Page 2 Culture No. 71
JPL No. 245 Af
II. Morphological observations: Sporophore
Pa. Medium 2 Medium 3 Medium 4 Medium
7{ none none none none
Sporophorgl4 rectus—-flexibilis |none rectus—flexibilis | none
21} as above none as above none
y 2 R— A — —
Spore 144 > 10 - >10 -
No.
21y >10 jmm e >10 ——
yJ — I — ——
VYerticils
14| none _— none ——
21} none e none ———

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 71 _ _
JPL No. 245 Af
Species S. exfoliatus

Photographs: Sporophore

Medium: Starch and malt-extract

Age of culture: 14 days
Magnification: 1000X




Page 4 Culture No,
JPL No,

71

47

245 Af

Species

S, exfoliatus

III, Spore morphology and surface:

Surface: smooth

Dimensions: 0, 92~1,199 x 0, 46~0, 76y
Medium: 2 - malt extract agar
Age of culture: 13 days
Magnification: 6545X
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Page 5 Culture No. 71
JPL No. 245 Af
Species S. exfoliatus
IV, Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D—glu;ose ++ +
D-xylose + +
L-arabinose ++ ++
Sucrose + ++
; D-mannitol - -
I-inositol - -
D-fructose ++ ++
Rhamnose + ++
Raffinose + +
Cellulose - -
(++) = Stronglv positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
(%) = Utilization doubtful., Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
ot 1 - 2 dovenesative
eatun 6 - 3 dmvernesative
testun 7 - 2 dmyenesative
C. Starch hydrolvsis

positive



Culture MNo. 72 Source __ (chile-Atacama 49
JPL io0. 245 Ba Invoice ¥ _ Cameron 10-17-67
Species _grreptomyces albogriseolus
1. Cultural properties: Temp. 26°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |a = white 1l}ca = cream a = white none
14 |a = whige 1lca = cream a = white none
)
aerial 2dc ={n:§:§al 3fe = silver gray|2ih = )dk convert
mycelium S g gray
21 | 3ih ={beige gray 3th ={beige gray |40 ={beige gray | ..
mouse ' mouse mouse
7 | 151c = gold 1sgc = dusty yellbw leb = parchment | 1%ca = cream
_ {cinnamon _%it. wheat - _{1t. wheat
;;2:§§2;e 14 | 3le _{yellow maple 2ea = t. maize 3ge = 1t. tan 2ea i}t. maize
_jcinnamon - 1t. wheat _\mustard _{1t. wheat
21| 3le _{yellow maple 2ea {lt. maize |21€ _%old gold Zea {1c. maize
7 | none none none none
Soluble | 14 | none none none none
pigment
_(honey gold ={bamboo _&cinnamon -
21 | 2ic 'glt. gold 28 ={chamois 3le =)/ 110w mapld 12 = pale vellow

N




Page 2

Culture No. __ 73
JPL No. 245 Ba
I1. Morphological observations
r—//)
Pa.}] - Medium 2 Medium 3 Medium 4 Medium 5
7 ~none none none none
Sporophore14 none spira (type a) spira, type a none
21| spira, type a as above as above none
y 3 — — — —
Spore _
No. 14 > 10 > 10 —
21} > 10 > 10 > 10 —
.7 [ A — - ——— i e
Verticilg
14] == none none ———
21} none none none —

50

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 72

JPL No. 245 Ba

Species S. albogriseolus

Photographs: Sporophore

Medium: Starch agar

Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No, 72

JPL No, 245 Ba
Species S, albogriseolus

III, Spore morphology and surface:

Surface: hairy
Dimensions: 0, 92-1, 68 x 0, 46-0, 84y
Medium: Starch agar

Age of culture: 13 days

Magnification: 6545X
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Page 5 Culture No. 72
JPL No. 245 Ba
Species S. albogriseolus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
" Negative control - -
D-glucose + ++
D-xylose ++ +
L-arabinose + ++
Sucrose + +
D-mannitol + +
I~inositol * +
D-fructose + +
Rhamnose ++ ++
Raffinose - b
Cellulose ' - =
) = Stronély positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( -) = Growth similar to or less than growth on basal medium without carhon.
B. Malanin productiog
wedton 1 - deTmet
Hedtun 6 - 2 S ncEative
restun 7 - 3 deresesative
C. Starch hydrolysis

positive



Culture No.

73

Source

Chile

54

JPL No. 245 Bb_(#10) Invoice # Cameron 10-17-67
Species indeterminate
1. Cultural properties: Temp. 26°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | a = white a = wyhite a = white E.= white
Aerial |14 | d = gray b = oyster white |d = gray fa = white
mycelia ) N ¥ v v
3ih ={beige gray |q¢q ={gr}fege 3ih =={beige gray
mouse citron gray mouse
21 | b = oyster white |b = oyster white |d = gray la = white
l L { ¥
3ih ={zeige gray |[3fe = silver gray 3ih = beige gray
ouge ouse
_11t. wheat o |pearl - -
7 | 2ea §1t. maize 2ba {shell tint 1l%ca = cream 1%ca = cream
_{1t. wheat - it. ivory - Len =
Substrate |14 | 2ea {lt. maize 2ca {eggshell 1l%ca = cream 1}5ca = cream
_{1t. wheat _(1t. ivory ={1t. wheat -
21 | 2ea \;t. maize 2¢ca ieggshell 2ea 1t. maize Lsca = cream
7 | none none none sone
Soluble 14 | none none none none
pigment
21 none none none

none




Page 2 Culture MNo. 73
JPL No., 245 Bh
IT1. Morphological observations
Da. Medium 2 Medium 3 Medium 4 Medium 5
71 none spira, RA RA none
Sporophorgl4| spira, RA spira, RA spira, RA none
21} as above as above as above none
71 none > 10 > 10 none
Spore 14} > 10 > 10 > 10 none
No.
21} > 10 > 10 > 10 none
7| none none none none
Verticil£14 biv?rticillus— biverticillus- ‘biverticillus- none
spira spira spira
21} biverticillus- bivérticillus- biverticillus~ none
spira spira spira

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 73

JPL No. 245 Bb
Species indeterminate

Photographs: Sporophore
Medium: __Starch and oatmeal
Age ofACulture: 14 days
Magnification: 1000X
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Page 4 Culture No, 73
JPL No., 245 Bb
Species indeterminate

ITI, Spore morphology and surface:

Surface: hairy

Dimensions: 0, 79-1, 98 x 0, 39-0, 89
Medium: Starch

Age of culture: 16 days
Magnification: 5053X
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IV. Physiological characteristics

A. Carbohydrate utilization

Culture No. 73

JPL No.

245 Bb

Species

indeterminate

Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D—glu;ose + +H
D-xylose + ++
L-arabinose ++ ++
Sucrose + +
D-mannitol +H +
I-inositol + +
D-fructose ++ +
Rhamnose - -
Raffinose | - -
Cellulose - -
(+++) = Strongly poéitive utilization. Growth equal to or greater than

glucose growth.

Positive utilization.

(+)

Growth is significantly better than on

basal medium without carbon but less than on glucose.

~
4

~
fl

Utilization doubtful. Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

-
B. Malanin production

2 days—negative
4 days—negative
2 days-negative
4 days-negative
2 days-negative
4 days-negative

Medium 1 -
Medium 6 -
Medium 7 -

C. Starch hydrolysis
positive

Growth similar to or less than growth on basal medium without carbon.
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Culture No.

5.

Source Chile

59

JPL o. 248 Ac (#30) Invoice # Cameron 10-17-67
Species _Streptomyces exfoliatus
1. Cultural properiies: Temp., 26°
CHM *umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] a = white a = white a = white none
¥ 3 ¥ v
5¢°b flesh pink b flesh pink
-{pale pink -{pale pink
bca petal pink 6ea petal pink
shell pink hell pink
Aerial | 14 i{= white §/= white a = white a = white
Y Y ¥
mycelium Jeb = cloud pink | 7eb = cloud pink |7cb = cloud pink | (SParse)
% v
5dec = pussywillow
gray
21| 6ec = powder rose | 5¢b 5¢b ={ashes of ros a = white
: rose gray
_{1t. ivory . \pearl ) o {pearl
7} 2ca _ieggshell Zba %ghell tint zﬁf shell tint colorless
. ¢
’ _ 1t. olive
1lsge = gray
_{mustard gold _{pearl - |pearl _{pearl
Substrate| 14 Zne —{old gold 2ba {shell tint Zba {shell tint Zba shell tint
mycelium
_ {cinnamon . - \pearl _{pearl pink _{pearl
21} 3le -{yellow mpld 2ba {shell tint Jca §§hell Zba {shell tint
7] none none none none
Soluble | 14| none none none none
pigment
21} 3ic = 1t. amber none none none

ing
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Page 2 Culture No. 75
JPL No. 248 Ac
II. Morphological observations
Pa . Medium 2 Medium 3 Medium 4 Medium 5
7| Rectus-flexibilis | Rectus-flexibilis | Rectus—-flexibilis | none
Sporophor 14{ as above as above as above none
21} as above as above as above Rectus-flexibili
71 > 10 > 10 > 10 ——
Sre |
. 14} > 10 > 10 > 10 —_—
wenher
21} > 10 > 10 > 10 > 10
7{ none none none none
Verticils|14] none none none none
21! none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 75
JPL No. 248 Ac (30)
Species S. exfoliatus

Photographs: Sporophore
Medium: 4-Starch
Age of culture: 14 days
Magnification: 1000X
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Page 4

I1I.

Culture No. 75
JPL No. 248 Ac
Species S. exfoliatus

Spore morphology and surface:

Surface: smooth
Dimensions: 1.19-2.18 x 0.39-0.69u
Medium: 4-Starch

Age of culture: 12 days
Magnification: 5053X
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Page 5 Culture No. 75

JPL No. 248 Ac
Species S. exfoliatus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + +

I+
i+

D-xylose

i+
“

L-arabinose

Sucrose ++ ++

H
+

D-mannitol

I+
I+

I-inositol

I
+

D-fructose

Rhamnose k4 4
Raffinose ES x
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

( +) = Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

( £) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

=)

B. Malanin production

Growth similar to or less than growth on basal medium without carbon.

2 days-negative

Medipm - 4 days-negative

. - _ 2 days—negative
Medium 6 - 4 days-negative
Medium 7 - 2 days-negative

4 days-negative

C. Starch hydrolysis
positive
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Culture No. _ 79 Source Antarctica, Wheeler Valley
JPL io. Wh 1 Invoice # D~56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 26°
CHM %humber and color
Da. Medium Medium Mediun Medium
2 3 4 5
7 | a = white a = yhite a = yhite a = yhite
(sparse) (sparse) (sparse) (sparse)
aerial [14 | a = white a = wyhite a = wvhite a = white
mycelium (sparse) (sparse) (sparse)
21 | a = white a = wvhite a = white a = yhite
(sparse) (sparse)
7

subgtrate |14

- jit. ivory
2ca {eggshell

2¢ca -{lt. ivory

o |pearl
Zba {shell tint

7ba -gpearl

- pearl
Zba {shell tint

2ca .{lt. ivory

- pearl
Zba {shell tint

2ba -*pearl

myceldum eggshell shell tint eggshell shell tint
-j1t. ivory oJpearl 2J1t. ivory -|pearl
21 | 2ca {eggshell Zba {shell tint 2ca {eggshell Zba shell tint
7 | none none none none
soluble |14 | none none none none
pigment
21 | 21c = gold none ‘none none




Page 2 Culture No. 79 65
JPL No. Wh 7
II. Morphological observations: Sporophore
Da. Medium 2 Medium 3 Medium 4 Medium 5
7 | none rectus~flexibilis none none
Sporophore
14 | none none rectus~flexibilis | none
21 | none rectus-flexibilis rectus-flexibilis [ none
& spira
7 | none < 10 ——— ——
Spore {14 | -—— —— > 10 ana
No.
21 | none > 10 > 10 ———
7 | none none — none
Verticil 14 | none none none none
21 { none none none ——

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
nmentation; schlerotia,

noneobserved.



Page 3 Culture No. 79

JPL No. Wh 7

Species S. longisporoflavus

Photographs: Sporophore

Medium: starch agar

Age of culture: 21 days
Magnification: 1000X
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Culture No. 79

Page 4
JPL No. Wh 7

Species S. longisporoflavus

ITI. Spore morphology and surface:

Surface: smooth

Dimensions: 0.53-0.99 x 0.38-0.53u
Medium: starch

Age of culture: 21 days

Magnification: 6545X




Page 5

1V. Physiological characteristics

A. Carbohydrate utilization

68
Culture No. 79

JPL No. Wh 7
Species _S. longisporoflavus

Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + ++
D-xylose - -
L-arabinose t p
Sucrose + ++
D-mannitol + +
I-inositol + +
D-fructose + +
Rhamnose t x
Raffinose x x
Cellulose x x
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

(+)

Positive utilization.

Growth is significantly better than on

‘basal medium without carbon but less than on glucose.

~

1+

~
]

Utilization doubtful. Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

~
|

~
1t

B. Malanin productién
Medium 1 -
Medium 6 -
Medium 7 -

C, Starch hydrolysis
positive

2 days
4 days
2 days
4 days
2 days
4 days

- negative
- negative
- negative
- negative

- negative

- negative

Growth similar to or less than growth on basal medium without carhon.
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Source Antarctica, Wheeler Valley

Culture HNo. 80
JPL Xo. wh 10 Invoice # D-56445
Species __ gereptomyces—longisporoflavus
1. Cultural properties: Temp. 20°
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | a = white none none Lone
aerial {14 | a = white a = white lba = yellow tint |none
mycelia
21 | a = white a = white 1cb = parchment none
_\honey gold - pearl =jpearl - 1t. ivory
7| He ‘{1:. gold | %ba %shell tint |?P® Z|shell tint |2°® "|eggshell
: _|honey gold - |pearl ‘ _|pearl §lt. ivory
substrate|14 | 2ic ‘{1:. gold | 2P® "lshell tint |?®2 "lchell tint |2°® ~leggshell
mycelium
_{mustard gold , - _{pearl - | bamboo 1t. ivory
21| 2p {pld gold 2ba _{ghell tint 2g¢ chamois 2ca = eggshell
7 | none none none none
soluble |14 | none none none none
pigment
21 | 2 ic =§Poney gold none none none

1t. gold

-




, Page 2 Culture No. 80
JPL No. Wh 10
o 11, Morpﬁological observations
) SR ‘
Pa ., Medium 2 Medium 3 Medium 4 Medium 5
y 2N - —— — —
Sporophorell4 | none none loose spirals none
' rectus-flexibilis
'21 open twists & RF none mostly spirals none
y 2 — — —_— —_—
Spore 14 |-—- - > 10 ———
No.
21 > 10 — > 10 —
y J pR— — — —
Verticill
14| == - none -—
21|none —_— none —

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. i

noneobserved.
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Photographs: Sporophore

Medium: Starch agar

Culture No. 80
JPL No. Wh 10
Species S. longisporoflavus

Age of culture:
Magnification:

14 days

1000X
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Culture No. ___ 80

Page 4 .
JPL No. ‘Wh 10

Species S. longisporoflavus

III. Spore morphology and surface:

Surface: smooth
Dimensions: 0.61-1.07 x 0.30-0.69u
Medium: Starch

Age of culture: 13 days
Magnification: 6545X




Page 5 Culture No. 80
JPL No. wWh 10

Species _3, longisporoflavus

IV. Physiological characteristics

A. Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D~glucose ++ +
D-xylose - -
L-arabinose - -
Sucrose ++ +
D-mannitol - - -

H
+

I-inositol

+
+

D-fructose

Rhamnose * b4
Raffinose + +
Cellulose x *
(4++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( £) = Utilization doubtful. Growth slightly better than on basal medium

without carbon but significantly less than with glucose.
( -) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

Medium 1 - 2 days-negative
4 days-negative

Medium 6 - 2 days-negative
4 days-negative

Medium 7 - 2 days-megative
4 days—-negative

C. Starch hydrolysis

positive



Culture No.

81 Source Antarctica, Wheeler Valley
JPL Ho. Who11 Invoice { D~56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 26°
CHM *umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | none none nbne none
14 | a = white a = white a = white none
aerial
mycelium|
21 | a = white a = white a = white a = white
1 - -jpearl - jpearl | pearl
7| Leca = cream 2ba &shell tint | %P2 {shell tint | 22 { shell tint
- J1t. wheat _{1t. ivory =|1t. ivory _{pearl
substrate] 14 | 2ea {1t. maize, 2ca _{eggshell- 2ca {eggshell Zba {shell tint
mycelium
_J}1t. wheat - [pearl _|\1t. wheat {pearl
21| 2ea {lt. maize Zba {shell tint zea'—{}t. maize 2ba {shell tint
7 | none none none none
soluble | 14| none none none none
pigment
21 | none none none none
i
[




Page 2 Culture No. 81
JPL No. Wh 11
II. Morphological observations
Da . Medium 2 Medium 3 Mediun 4 Medium
y 2 E— — — —
Sporo~ {14 | rectus~flexibilis | rectus-flexibilis | spirals & rectus— | ~—
phore flexibilis
21 | as above as above as above none
7]~ e —— —-—
Spore {14 |, 10 < 10 s 10 —_—
No.
21 {5 10 < 10 10 —
7 ———— -——— e ———
Verticilsll4 |none none none —
p1 | none » none none —

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.,
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Page 3 Culture
JPL No.
Species
Photographs: Sporophore
Medium: Starch
Age of culture: 14 days
Magnification: 1000X

No. 81

Wh 11

S. longisporoflavus
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Culture No. 81

Page 4
JPL No. Wh 11

Species _S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.46-1.37 x 0.38-0.61yu

Medium: Starch agar
Age of culture: 28 days
Magnification: 6545X




Page 5 Culture No, 81
JPL No. Wh 11
Species S. longisporoflavus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + ++
D-xylose + +
L-arabinose t t
Sucrose + +
D-mannitol - -
I-inositol x ¥
D-fructose kS p
Rhamnose + +
Raffinose + +
Cellulose - -
(++) = Stronglv positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
{ =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
. 2 days—negative
Medium 1 4 days—negative
Medium 6 - 2 days-negat%ve
4 days—negative
. 2 days-negative
Medium 7 4 days—negative
C. Starch hydrolvsis

Positive
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79
Antarctica, Wheeler Valley

Culture No. /2 Source
JPL Xo. Wh_12 Invoice # D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
71 a = white none a = white a = white
aerial | 14| a = white a = white lba = yellow tint| a = white
mycelium
21} a = white E a = white 1ba = yellow tint| a = white
{
lba = yellow tint
-41t. ivory . pearl ' -11t. ivory _jpearl
7] 2ca {eggshell Zba {shell tint 2ca ﬂeggshell Zba shell tint
_jle. ivoﬁy _ipearl _11t. wheat - jpearl
substrat¢ 14| 2ca —ieggsheli 2ba ={ tell tint | 2°2 —{lt. maize 2ba =) hell tint
mycelium
-}1t. wheat ' . ipearl _11t. wheat - pearl
21] 2ea {lt. maize Zba {shell tint 2ea —alt. maize Zba %ghell tint
~ 71:-.mone none none none
soluble | 14] none none none none
pigment
21} none none none none
L
| -




Page 2 Culture No. 82
JPL No. Wh 12
II. Morphological observations
Da. Medium 2 Medium 3 Medium 4 Medium 5
7| none - none none
Sporophorg¢l4| spira & rectus- rectus-flexibilis | spira & rectus- none
flexibilis flexibilis
21| as above rectus-flexibilis | as above rgctgi—flexibilia
y ] - — — —
Spore  {14| > 10 < 10 > 10 —_—
No.
21} > 10 < 10 > 10 > 10
Verticil|14| none none none ————
21} none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. '

noneobserved.
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Page 3 Culture No. 82

JPL No. Wh 12

Species _S. longisporoflavus

Photographs: Sporophore
Medium: 4: starch
Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 82

JPL No. Wh 12

Species S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth and warty
Dimensions: _0.59-0.79 x 0.39-0.5%u
Medium: 4 - starch agar
Age of culture: 15 days
Magnification: 5053X




Page 5 Culture No. 82

JPL No. wh 12
Species __ 5. longisporoflavus

IV. Physiological characteristics

A. Carbohydrate utilization

Growth after - Growth after
~ Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ +
D-xylose * +
L-arabinose - -
Sucrose + ++
D-mannitol = -
I-inositol t +
D-fructose £ t
Rhamnose x x
Raffinose = x
Cellulose * *
(++) = Stronglv positive utilization.. Growth equal to or greater than

glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

( #) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( ~) = Growth similar to or less than'grOWth on basal medium without carbon.

B. Malanin production v
2 days—-negative
Medium 1 - 4 days—negative
2 days—-negative
Medium 6 — 4 days—-negative
2 days—-negative
Medium 7 - 4 days—negative

C. Starch hydrolysis
Positive



Culture No. 83 Source _—-Am’.a.nctica.,_lemeeler_lallgyi

2

JPL o, Wh_13 Invoice i D=5644L5

Species _Streptomyces longisporaflavus

1. Cultural properties: Temp. 20°
CHM %rumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |{a = white a = white a = white none
(sparse) (sparse)
aerial |14 la = white a = white lba = yellow tint|none
mycelium (sparse)
|pearl - -
21 | 3ba {shell tint a = white lba = yellow tint|none
_{1t. divory _{pearl Lea = _|pearl
7 |2ca {eggshell Zba \shell tint Lica = cream Zba shell tint
_i1lt. wheat _(pearl _Jlt. divory _\pearl
substrate|14 |2ea ilt. maize 12ba {shell tint 2ca -{eggshell Zba {shell tint
mycelium :
_{honey gold  _{pearl _i{lt. wheat _lpearl
21 | 2ic _ilt. gold Zba ishell tint 2ea = 1t. maize 2ba = shell tint
7 lnone none none none
soluble
14 |none none none none
pigment
21 {3ic = 1t. amber none none none
1
[ T — 7




Page 2 Culture No. 81

JPL No.

I¥. Morphological observations: Sporophores

Wh 13

Pa. Medium 2 Medium 3 Medium 4 Medium
7| none none none none
Sporophorglé4 | none none RA & RF & spira none
21} RA, RA, spirals none RF and spira none
y 2 — — — -—
Spore |1l4| --—- —— > 10 —

No.

21{> 10 — > 10 ——
2 o L .
Verticils| 14| ——- - none S
21} none - none -

special observations: e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; myvcelia frag-—

mentation: schlerotia.

noneobserved.
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Page 3 Culture No. 83
JPL No. _Wh 13
Species _S. longisporoflavus

Photographs: Sporophore
Medium: 4 - starch agar
Age of culture: 14 days
Magnification: 1000
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Page 4 Culture No. 83

JPL No. Wh 13

Species _S. longisporoflavus

III. Spore morphology and surface:

Surface: smooth
Dimensions: 0.61-1.07 x 0.38-0.61u
Medium: Starch

Age of culture: 14 days
Magnification: 6545




Page

5

IV. Physiological characteristics

88
Culture No, 83

JPL No. wh_13
Species _g_ jongisporoflavus

A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D—glu;ose ++ ++
D-xylose - -
L-arabinose - -
Sucrose ++ ++
D-mannitol - -
I-inositol - *

D-fructose

Rhamnose

Raffinose

Cellulose

(+) =
(%) =
(-) =

B. Malanin production

Medium 1 - 2

4

Medium 6 — 2

4

. 2

Medium 7 -~
eqdrun 4

C.

+)

Stronglyv positive utilization.

glucose growth.

Positive utilization.

Growth equal to or greater than

Growth is significantlv better than on

basal medium without carbon but less than on glucose.

Utilization doubtful. Growth slightly better than on basal medium

without carbon but significantlv less than with glucose.

Starch hydrolvsis

Positive

days—negative
days—negative

Growth similar to or less than growth on basal medium without carbon.

days—negative melanin production. Positive H_S production
days-rzgative melanin production. Positive H_ S production

davs-negative
davs-negative

2



Culture No. 84 — Source ___Antarctica, Wheeler Vall%
JPL Fo. wh 14 o Invoice # D=56445
Species __Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5+ glucose
7| a = white a = wyhite a = white none
aerial | 14| a = white a = white lba = yellow tint a= white
myceliun#
21} a = white a = white - lba = yellow tint a = wvhite
o J1t. wheat _ pearl <,1t. ivory =J1t. ivory
7] 2ea {lt. maize Zba {shell tint 2ca {eggshell 2ca {eggshell
. honey gold o Jpearl _J1t. wheat ~J1t. ivory
substrate 14| 2ic ilt. gold Zba = shell tint Zea 1t. maize fca eggshell
mycelium »
-ymustard gold -\pearl - Jhoney gold ={1t. ivory
21| 2ne g(old gold  |P2 {shell tint P2 ={1t. gold . 2ca =1 eshell
7| none none #\one none
soluble | 14 | none none Lnone none
pigment
21 | none none none none
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Page 2 Culture No. __ g4
JPL No. Wh 14
I1. Morphological observations: Sporpphoee
Pa. Medium 2 Medium 3 Medium 4 Medium 5
| 7] none none none none
’ sporgphordl4 | none none rectus-flexibilis & none
spirals. Broom~
shape arrangement
21 | none none |as above none
7| — — —
Spore 14 | == — > 10 ———
No.
21 | -—- e > 10 ——
y I (- — ——— —
[verticils 14 | =~  — none ——
R1} -—— = none canennd

special observations:

é.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 84
JPL No. wh 14

Species S. longisporoflavus

Photographs: Sporophore

Medium: starch

Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 84
JPL No. Wh 14

Species __ S. longisporoflavus

I1I. Spore morphology and surface:

Surface: smooth

Dimensions: 0.60-1.34 x 0.37-0.60,
Medium: starch

Age of culture: 17 days

Magnification: 6698X




Page 5

IV. Physiological characteri

A. Carbohydrate utilization

stics

93
Culture No. 84

JPL No. Wh 14

Species __g_ lengispereflavus

Growth after

Growth after

D-fructose

Rhamnose

Raffinose:

Cellulose

Carbohydrate 10 days 16 days
Negative control- - -
D-glucose 4t ++
‘D—xylose - -
L-arabinose - -
Sucrose + +
D-mannitol * 4
I-inositol * *

+

i+

]

)
glucose growth,

«+)

Stronglyv positive utilization., Growth equal to or greater than

Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

( £) = Utilization doubtful.

Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

(=)

B. Malanin production

Medium 1 - 2 days-negative
4 days-negative
Medium 6 ~ 2 days—megative
4 days-negative
Medium 7 - 2 days-negative
4 days-negative

C.. Starch hydrolysis
- Positive

Growth similar to or less than growth on basal me@ium without carbon.



Antarctica, Wheeler Valle?a

Culture No. 5 Source
JPL Ho. Wh 35 Invoice # D-56445
Species _Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *%yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] a = white a = white a = white none
aerial | 14] a = white a = white 1ba = yellow tint] none
mycelium .
21} a = white a = vwhite 1ba = yellow tiny none
¥ V)
lba = yellow tint
_Jlt. wheat _\pearl -J1lt. ivory _jpearl
7| 2ea {lt. maize Zba = shell tint 2ca {eggshell Zba {shell tint
_Jlt. wheat . pearl _]1t. ivory -\pearl
substratq 14| 2ea _{lt. maize 7ba {shell tint 2ca {eggshell Zba ishell tint
mycelium
honey gold _lipearl - |1t. wheat _ jpearl
21| 2ic -{1t. gold Zba _§shell tint 2ea 1t. maize Zba shell tint
7] none none none none
soluble | 14} none none none none
pigment
21 | none none none none

=
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Page 2 Culture No. 85
JPL No. Wh 35
IT. Morphological observations : Sporophore
Pa. Mediunm 2 Medium 3 Medium 4 Medium 5
7] none Inone rectus~flexibilis |none
and loose, open
spirals
Sporophore| 14| none inone as above none
21| rectus-flexibilis fnone as above none
and loose, open '
spirals
7] = —— >10 —
Spore 14 «== —— > 10 ——
No.
21} > 10 ——— > 10 —
7| - — none ——
Verticils|14| ——- —— none —
21| none — none e

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3

Photographs: Sporophore
Medium: 4 - s

tarch

Culture
JPL No.

Species

Age of culture:

14 days

Magnification:

1000X

No. 85

Wh 35

S. longisporoflavus
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Page 4 Culture No. 85

JPL No. Wh 35

Species S. lonigsporoflavus

I1I. Spore morphology and surface:
Surface: smooth
Dimensions: 0.61-1.07 x 0.46-0.61u
Medium: 4 - starch
Age of culture: 15 days
Magnification: 6545X
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Page 5 Culture No. 85 N
JPL No. Wh 35
Species S. longisporoflavus
IV, Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose 4+ ++
D-xylose - -
L-arabinose - -
Sucrose 44 ++
D-mannitol - -
I-inositol + +
D-fructose * *
Rhamnose - -
Raffinose - -
Cellulose - -
(++) = Stronglv positive utilization. Growth equal to or greater than
glucose growth.
( 4) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( #) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
. 2 days-negative
Medium 1 4 days-negative
Mediuam ¢ - 2 davs-negative
4 davs—-negative
. 2 davs—negative
Mediun 7 4 days-negative
C. Starch hvdrolvsis

Positive



Culture No. 86 Source.Antaxctica,*ﬂheele:~¥alleggin_,
JPL io. Wh 36 Invoice # D=56445

Species __S. longisporof

1. Cultural properties: Temp. 26°
CHM %humber and color
Da. Medium Medium ~ Medium Medium
2 3 4 5
7 | a = white a = white a = white none
aerial | 14| a = white a = white 1ba = yellow tint | a = white
mycelium
211 a = white a = white lba = yellow tint | a = white
- 1t. wheat _Jpearl -Jit. ivory _j1t. ivory
7] 2ea {lt. maize 2ba {shell tint 2ca {egg shell 2ca {egg shell
_Jjhoney gold _Jpearl . _{1t. wheat _,1t. ivory
E;::i;i;e 14} He —{lt. gold Zba {shell tint 2ea 1t. maize 2ca egg shell
- _\1t. ivory _{1lt. wheat _/1t. ivory
21| 2lc = gold Zca *{ggg shell 2ea _<}t. maize Zca {egg shell
7 | none none none none
soluble | 14 ] none ‘none none none
pigment
21 | none none none none
b




Page 2 Culture No. 86 100
JPL No., Wh 36
II. Morphological observations: Sporophores
| Da . Medium 2 Medium 3 Medium 4 Medium 5
7} none none none none
Sporophorrlé none none rectus-flexibilis | none
and spira
21} none none as above none
7 -—— - - —— [,
14f -~- — > 10 ——
Spore :
No.
21} ——— - > 10 -
y ] [— —_— — ——
Verticils} 14| ——— — none —_—
21} -—- —— none —-—

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. ‘ '

noneobserved.
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Page 3 Culture No. 86
JPL No. Wh 36
Species S. longisporoflavus

Photographs: Sporophore

Medium: starch agar

Age of culture: 13 days
1000X

Magnification
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Culture No. 86
JPL No. Wh 36
Species S. longisporoflavus

Page 4

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.60-1.05 x 0.37-0.60u
Medium: starch agar
Age of culture: 21 days
Magnification: 6698
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Culture No. - 87 Source _Antarctica, Wheeler Valley
JPL No. Wh 37 Invoice # D-56445
Species S. longisporoflavus
o
1. Cultural properties: Temp. 20
CHM *1umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 la = white a = ghite a= white none
aerial |14 | a = white a = vhite lba = yellow tint| none
mycelium
21 | a = white a = white lba = yellow tint| none
.J1t. wheat .J1t. ivory 2J1t. ivory ypearl
7 | 2ea {lt. maize 2ca {egg shell 2ca {;gg shell Zba {shell tint
honey gold {lt. ivory {lt. wheat it. ivory
substratefl4 2ic a{ 2ca = 2ea = 2ca =
mycelium 1t. gold egg shell 1t. maize egg shell
_Jhoney gold -J1t. wheat - J1t. wheat - 1t. ivory
Pl | 2e —{lt. gold Zea {;t. maize 2ea {;t. maize 2ca {;gg shell
7 | none none none none
soluble {14 | none none none none
pigment
21 | none none none none
.
I
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Page 2 Culture No. 87
JPL No. Wh—37
II. Morphological observations ! Sporophore
,’/
Da. Medium 2 Medium 3 Medium & Medium 5
71| none hone none none
Sporophoe¢ ;
14| none rectus-flexibilis |rectus-flexibilis jnomne
and spira
21| rectus-flexibilis fkectus-flexibilis |as above none
7] —— - — —
Spore 14| -—- k '10 > 10 ———
No. {
211> 10 b 10 > 10 —_—
7 | none none none none
Verticil |14 | none none none inone
21 | none none none inone

ébeéial observations:

e.g. globular sporangiaj flageilated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. '

noneobserved.



Page 3

Photographs: Sporophore
Medium: _starch agar

Culture No. 87
JPL No. Wh 37
Species S. longisporoflavus

Age of culture: 13 days

Magnification: 1000X
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Page 4 Culture No. 87
JPL No. Wh 37
Species S. longisporoflavus

IITI. Spore morphology and surface:
Surface: smooth
Dimensions: 0.60-0.89 x 0.37-0.60u

Medium: starch agar
Age of culture: 21 days
Magnification: 6698
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Culture No. 88 Source Antarctica, Wheeler Valley
JPL Mo. Wh 46 Invoice D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. an0
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5.0
7 |a = white a = white a = white none
aerial |14 |a = white a = yhite a = white a = white
mycelium
121 |a = white a = white lba = yellow tint |a = white
. \pbamboo - pearl - |pearl = 11t. ivory
7 |2ge \chamois e ishell tint 2ba {shell tint 2ca {eggshell
' _ honey gold . [pearl -J1t. ivory |1t. ivory
substrate|14 |2ic \lt. gold Zba {shell tint 2ca eggshell 2ca eggshell
mycelium
' -\mustard gold - 1pearl - |bamboo -|1t. ivory
21 |2ne %old gdld 2ba §she11 tint |28¢ &chamois 2ca {eggshell‘
7 |none none none { none
‘solubke |14 |2ic = honey gold none none none
1t. gold
pigment
-  {honey gold : ‘
} 21 |24ic {;t. gold none none none
B




Page 2 Culture No. 88
II. Morphological observations : Sporophores
Pa. Medium 2 Medium 3 Medium 4 Medium
7] none —— — —
14| rectus~flexibilis| rectus-flexibilis | rectus—flexibilis |none
& open spirals.
‘Sporophores Bwoom-shape
arrangement
21| rectus-flexibilis | rectus-flexibilis | as above none
& loose, open & open twists. '
spirals. Broom—J Broom shape’
shape arrangementf arrangement
y ] — —_— _— —
Spore |14] > 10 > 10 > 10 _—
No.
211 > 10 — > 10 > 10 —_—
7 —-——— PR ——— [—
Verticils| 14| none none none —
21} none none none —

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 88
JPL No. Wh 46

Species S. longisporoflavus

Photographs: Sporophore

Medium: starch

Age of culture: 14 days
Magnification: 1000X




Page 4

III.

Spore morphology and surface:

Surface: warty and smooth

110

Culture No. 88
JPL No. Wh 46
Species S. longisporoflavus

Dimensions: 0.61-0.76 x 0.30-0.76u

Medium: Starch

Age of culture: 14 days

Magnification: 6545%X
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Page 5 Culture No. 88

Species g, longisporoflavus

IV, Physiological characteristics

A. Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days : 16 days
Negative control - -
D-glucose + ++
D-xylose * +
L-arabinose % +
Sucrose ++ +
D-mannitol - -
I-inositol * x
D-fructose + +
Rhamnose - -
Raffinose + +
Cellulose - =
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( £) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
Medium 1 -~ 2 days-negative
4 days-negative
. 2 days-negative
Med -
edium 6 4 days-negative
Medium 7 - 2 days—nmegative
4 days—megative

C. Starch hydrolysis
Positive



Culture Fo. 89 Source __Antarctica, Wheeler Valley . 112
JEL iio. _ _Wh 62 Invoice # D-56445

Species _Streptomyces longisperoflavus

1. Cultural properties: Temp. 200
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 ; 5
7] a = white a = white a = white a = wyhite
aerial | 14| a = white a = wvhite lba = yellow tint a = white
mycelium
21} lba = yellow tint |a = white lba = yellow tint a = white
. _Jj1t. wheat .i‘ 1t. ivory o 1t. ivory _ -J1t. ivory
7| 2ea =11 maize Zca! *eggshell 2ca ieggshell 2ca {eggshell
substrate| 14| 21c = gold 2ca = le. ivory 2ea = 1e. wheat 2ca = lt. ivery
eggshell 1t. majize eggshell
mycelium
1t. wheat ' - 11t. wheat _ {1t. ivory
21| 21c = gold Zea .{}t. maize Zea {}t. maize 2ca {gggshell
7] none none jpone none
soluble | 14| none none none none
pigment
21| none none ]none none
- — )




Page 2 Cultul‘e No. ____8_9 — _‘_1_-_13
JPL No. Wh 62
TI. Morphological observations: Sporophore
Da, Medium 2 Medium 3 Medium .4 Medium 5
71 none open spirals' open spirals & ——
rectus—-flexibilis
14} rectus-flexibilis|rectus-flexibilis rectus-flexibilis | none
& spirals. Broom)& spirals. Broom | & spirals. Breom
sporophore
shape arrangement|shape arrangement | shape arrangement
2% as above as above as above rectus-flexibilis
7y == > 10 > 10 —
Spore 14 > 10 > 10 > 10 ——
No.
21 > 10 > 10 > 10 > 10
7~ none none ——
verticils
14 none none none —
2] none none none none

special observations:

e.g. globular sporangla; flagellated spores;

spores on substrate hyphae;

mentation; schlerotia.

noneobserved.

mycelia frag-



Page 3 Culture
JPL No.
Species
Photographs: Sporophore
Medium: starch
Age of culture: 14 days
Magnification: 1000X

No. 89

Wh 62

S. longisporoflavus
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Page 4 Culture No. _ 89

JPL No. Wh 62

Species S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.60-0.75 x 0.45-0.6Qu

Medium: starch

Age of culture: 17 days
Magnification: 6698X
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Physiological characteristics

Carbohydrate utilization

116
Culture No. 89

JPL Yo. Wh 62

Species __S. longisporoflavus

Carbohydrate

Growth after
10 days

Growth after
16 days

Negative control
D-glucose
D-xylose
L-arabinose
Sucrose
D-mannitol
I-inositol
D-fructose
Rhamnose
Raffinose

Cellulose

B.

c.

)

(4

Positive utilization.

Stronzly positive utilization,
glucose growth.

Growth equal to or greater than

Growth is significantlyv better than on

basal medium without carbon but less than on glucose,

( £) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose,

( -) = Growth similar to or less than growth on basal medium without carhon.

Malanin production

Medium 1 = 2 days-negative
4 days-negative

Medium 6 — 2 days-—negative

4 days-negative, st positive

Medium 7 - 2 days-negative
4 days—-negative

Starch hydrolvsis

positive



Culture ¥o

90

Soulrce Antarctica, Wheeler Valley 117

JPIL. 1-:9, Wh 65 Invoice # D"56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 24
CHM Humber and color
Da. Medium Medium Medium HMedium
2 3 4 G
7 |a = white a = white a = vhite none
aerial 14 |a = white a = yhite lba = yellow tint |none
mycelium
21 |a = white a' = white lba = yellow tint |none
- J1t. wheat - pearl o\ pearl pearl
7 |2ea {lt. maize Zba {shell tint 2ba ishell tint Zba .{shell tint
o honey gold o1t ivory -1t wheat s = )1te Ivory
substrate 14 )2ic {lc. gold 2ca -geggshell Zea 1t. maize 2ca eggshell
mycelium
- |honey gold -)1t. ivory =11t. wheat - j1t. ivory
21 2ie {lt. gold 2ca {eggshell 2ea lt. maize 2ca eggshell
7 |none none none none
soluble {14 [none none none none
pigment
21 |none none none none

e
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Culture No. qg
JPL No. ___Wh 65

II. Morphologicallobserﬁations: Sporophore

Da.|  Medium 2 Medium 3 Medium & Medium 5
7| none none none none
VSP°f°Ph°fﬁ14 "none none rectus-flexibilis none
T ' : . & open spirals.
Broom shape
: _ arrangement
21 | none none as above none
7| —— — — —
spore' 14| == —— >'10‘ —
no, | ‘
21} - — > 10 -
7| e —— - s
verticils |
- 4 - | | none |
21 | —- - none C——

_special observations: e.g. globular ‘sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 90
JPL No. Wh 65

Species __S. longisporoflavus

Photographs: Sporophore

Medium: starch

Age of culture: 14 days
Magnificatton: 1000X
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Page 4 Culture No. 90

JPL No. Wh 65

Species _S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.76-1.49 x 0.37-0.46y
Medium: starch
Age of culture: 15 days
Magnification: 6698X
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IV. Physiological characteristics

A. Carbohydrate utilization

Culture No. 90

121

JPL No. Wh 65

Species S. longisporoflavus

Carbohydrate

Growth after
10 days

Growth after
16 days

Negative control
D-glucose
D-xylose
L-arabinose
Sucrose
D-mannitol
I-inositol
D-fructose
Rhamnose
Raffinose

Cellulose

I+

I+

i+

(+)

glucose growth.

Strongly positive utilization.

Growth equal to or greater than

Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

Growth slightly better than on basal medium

" without carbon but significantly less than with glucose.

(+) =
( &) = Utilization doubtful.
(-) =

B. Malanin production

Medium 1 -

2 - days-negative

4 days-negative

Medium 6 -
Medium 7 -

C. Starch hydrélysis
positive

2 days-negative
4 days-negative
2 days-negative
4 days-negative

Growth similar to or less than growth on basal medium without carbon.



Culture fo. _ 9] Source _Antarctica, Wheeler Valley
JrL o, Wh 66 . Invoice # D-56445
Species§, longisporoflavus
1. Cultural properties: Temp. 26°
CHM *umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7{ none a = white a = white none
aerial 14} none a = white lba = yellow tint| none
mycelium
21| a = white a = white lba = yel-lmi tint| none
—{1t. wheat = Jpearl -J1t. ivory pearl
7| Zea {lt. maize 2bs {s‘nell tint 2ca {eggshell 2ba ‘{shell tint
1t. wheat 1t. ivory 1t. wheat §lt. ivory
substrate 14| 2ea = 2ca = 2ea = 2ca =
mycelium {lt. maize {eggshell {lt. maize eggshell
- j1t. wheat = it. ivory < 1t. wheat - /1te ivory
21| Z2ea _S\lt. maize 2ca {eggshell Zea {R. maize lea {eggshell
7] none none none none
soluble | 14| none none none none
pigment
21| none none none none

e
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Page 2 Culture No. 91
JPL No. Wh 66
I1I. Morphological observationst Sporophore
Da . Medium 2 Medium 3 Medium 4 Medium 5
7| none none none none
14} none none rectus-flexibilis k none
open spirals. Bropm
sporophor+ shape arrangement
21| rectus—flexibilis | none as above none
y 2 R— — — —
Spore 14} ——- — > 10 ——
No. '
211 » 10 —— > 10 —
7 ——— [ - ————
verticil |14} —~—— — none —
21} none — none ———

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation: schlerotia.

noneobserved.



Page 3 Culture No. 91
JPL No. Wh 66
Species _S. longisporoflavus

Photographs: Sporophore
Medium: starch
Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 91

JPL No. Wh 66

Species S. longisporoflavus

III. Spore morphology and surface:

Surface: smooth

Dimensions: 0.60-1.19 x 0.46-0.60yu
Medium: starch

Age of culture: 15 days

Magnification: 6698X




Page 5 Culture No. _91 L ~
JPL No. Wh 66 i
Species S. longisporoflavus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose - -
L-arabinose - -
Sucrose - -
D-mannitol - -
I-inositol - -
D-fructose - -
Rhamnose - -
Raffinose - -
Cellulose - -
(H) = Strongly positive utilization. Growth equal to or greater than
glucose growth,
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( ~) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
Medium 1 - 2 days—negative
4 days—-negative
Medium 6 — 2 days-negative
4 days-negative
Medium 7 -~ 2 days-—negative
’ 4 days—-negative
C. Starch hvdrolvsis

Positive
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Culture No. 92 Source _Aptarctica, Wheeler Valley

JPL No. Wh 68 Invoice # D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 la = white a = white a = white none
aerial |14 |a = white a = white lba = yellow tint| none
mycelium
21 |1ba = yellow tint |a = white lba = yellow tint| none
o Jit. ivory pearl —J1t. ivory pearl
7 |2ca ieggshell Zba = shell tint 2ca {eggshell Zba = shell tint
: ‘ =11t. wheat - o) 1t. wheat pearl
substrate{14 [2ea it. maize lsca = cream 2ea {lt. maize 2ba '{shell tint
mycelium
~41t. wheat - - 1t. wheat ] pearl
21 | 2ea {lt. majize s ca = cream 2ea {h:. maize Zba ag{shell tint
7 |none none none none
soluble {14 {none none none none
pigment
21 {21c = gold none none none
[
I




Page 2 Culture No. 92
JPL No. Wh 68
I1. Morphological observations Sporophore
T
Da. Medium 2 Medium 3 Medium 4 Medium
7] none none none ———
14| none rectus~flexibilis | rectus—flexibilis |none
Sporophore & open spirals. & open spirals.
Broom-ghape Broom—-shape
arrangement arzangement
21| rectus-flexibilis | as above as above none
& open spirals.
Broom-shape
arrangement
71 ~—- — — —
Spore 14} ——— > 10 > 10 —
No.
21] > 10 > 10 > 10 —
7 - M- - — — - ———
Vetticil 14 ~—- none none —
21 ] none none none Sy

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 92
JPL No. Wh 68
Species S. longisporoflavus

Photographs: Sporophore
Medium: Starch

Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 92

JPL No. Wh 68

Species __ S. longisporoflavus

IIX. Spore morphology and surface:
Surface: smooth
Dimensions: 0.60-0.89 x 0.39-0.59y
Age of culture: 15 days
Magnification: 5053X
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| JPL Fo. Wh 68
Species _S. longisporoflavus

IV. Physiological characteristics

A. Carbohydrate utilization

) Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - | -
D-glucose ++ ++
D-xylose ' - -
L-arabinose .- -
Sucrose + ++
D-mannitol - -
I-inositol - -
D-fructose | + +
Rhamnose - -
Raffinose - -
Cellulose - -

(++) = Stronglv positive utilization. Growth equal to or greater than
glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( -) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

2 days-negative
4 days—negative

_ 2 days-negative
Medium 6 4 days—-negative
2 days—negative
r days-negative

Medium 1 -~

Medium 7 -

C. -Starch hydrolysis
Positive
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Culture Ho. 93 Source _ Antarctica, Wheeler Vallev
JPL Fo. Wh 69 Invoice D-56445
Species streptomyces longisporoflavus
‘0
1. Cultural properties: Temp. 20
CHM %number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | a = white none a = white none
aerial | 14| a = white a- = white a = white none
mycelium
21| a = white a = white lba = yellow tint | a = white
_{1t. wheat _Jpearl _l pearl _| pearl
7| 2ea {1t. maize Zba —{;hell tint | 2P _{shell tint | 2°2 " shell tint
. honey gold {pearl ﬂlt. ivory {?earl
substrate | 14 | 2ic = 2ba = . 2ca = 2ba =
hycelium {lt. gold shell tint eggshell shell tint
: _|honey gold _11t. ivory _J1t. wheat _jlt. ivory
21 2ie "{1t. gold 2ca —{eggshell 2ea {1t. maize 2ca eggshell
7 | none none none none
soluble | 14} none _none none none
pigment
21 | none none none none
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Page 2 Culture No. 93
JPL No. Wh 69
I1. Morphological observations : Sporophores
Da. Medium 2 Medium 3 Medium 4 Medium 5
7| none — none _—
Sporophoré€
14} none none rectus-flexibilis |———
21| none none rectus—flexibilis |none
and spira
7] - —_— — —_——
Spore 14} ~—= — < 10 ——
No. '
21 { ~—  — s> 10 -
7| ~= — — —
Verticils
14 | ~—— e —— —
21 | ~—- — none ——

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 93
JPL No. Wh 69
Species __ S. longisporoflavus

Photographs: Sporophore

Medium: - starch

Age of culture: 21 days
Magnification: 1000X
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Page 4 Culture No. 93
JPL No. Wh 69
Species S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions:0.61-0.91 x 0.38-0.45u

Medium: starch
Age of culture: 14 days
Magnification: 6605
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Culture Mo. 94 Source Antarctica, Wheeler Valley
JIL io. Wh 71 . Invoice # _ D-56445
Species grreptomyces longisporoflavus
1. Cultural properties: Teup. 26°
CHM %umber and color
Da. Medium Medium Medium Medium
2 3 4 5 5
7] none a = white a = white none
aerial | 14| a = white a = yhite lba = yellow tint | none
mycelium
21} a = white a = yhite lba = yellow tint| a = white
1t. wheat .| pearl _)lt. ivory - |pearl
7 |2ea ==11t. maize 2ba &shell tint | 22 EESSShell 252 =)shell tint

{Foney gold

2ba = {pearl

{it. wheat
2ea =

2ba _{?earl

substratepld |2ie ={), "oo74 shell tint 1t. maize shell tint
mycelium
- jponey gold - pearl _ o \1t. wheat o 11t. dvory
21 j2ie %lt. gold 2ba shell timt 2ea 1t. maize 2ca eggshell
7 | none none none none
soluble | 14 | hone none none none
pigment
21 | none none none none

—




Page 2 Culture No. 94 137
JPL No, Wh71
I1I. Morphological observations : Sporophore
Da. Medium 2 Medium 3 Medium & Medium 5
7| none none rectus—flexibilis —
& open spirals.
Broom shape
sporophor? arrangement
14| none none as above none
21! none none as above rectus-flexibilﬁs
7} ==~ —— > 10 ———
-Spore |14) -— — > 10 ——
No.
21| -—~ — > 10 » 10
7} —— -— none ——
verticil (14| ——- - none ——
21| ==~ —— none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 94
JPL No. Wh 71
Species __ S. lomgisporoflavus
Photographs: Sporophore
Medium: starch

Age of culture: 14 days
Magnification: 1000X
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IIT.

Spore morphology and surface:

Surface: smooth

139

Culture No. 94
JPL No. Wh 71
Species _S. longisporoflavus

Dimensions: 0.46-1.27 x 0.37-0.60u

Medium: starch

Age of culture: 15 days

Magnification: 6698X
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Pzge 5 Culiure No.

JPL Mo. Wh 71

Species 8. longisporoflavus

IV, Physiological characteristics

A. Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ +
D-xylose - -
L-arabinose - -
Sucrose X +
D-mannitol - -
I~inositol - *
D-fructose - t
Rhamnose - -
Raffinose - +
Cellulose - =

E

Strongly positive utilization. Growth equal to or greater than
glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose,

{ ) = Utilization doubtful., Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( =) = Growth similar to or less than growth on basal medium without carhon.

B. Malanin production

Medium 1 — 2 days—-negative
é days-negative

Medium 6 — 2 days-negative

4 days—negative
Medium 7 - 2 days-negative
4 days-negative
C. Starch hydrolvsis

positive
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Culture No. 95 Source ____ Antarctica, Wheeler Valley
JPL io. Wh 72 Invoice # D-56445 L
Species _indeterminate *
1. Cultural properties: Temp. 20°
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
7] none none none none
14} none none none none
aerial
myceliuq 21| nomne none none none
60| none none none none
2J1t. ivory _ Jpearl -)1t. ivory - pearl
7| 2ca eggshell Zba {;hell tint 2¢a {eggshell 2ba shell tint
-)1t. wheat . pearl _ Jt. ivory pearl
substrate 141 2ea Klt. maize Zba {;hell tint 2ca {eggshell. Zba a{shell tint
mycelium
_\honey gold =1t. 1vory _\1t. wheat - jpearl
21| 2ie {u. gold | 2@ 1\eggshen 2ea =41¢ . maize | 2°* lshell tint
7| none none none none
soluble 14} none none none none
pigment
21| none none none none

t,

*Characteristics of the non-sporulating colonies of Wh 72 are similar to other

cultures isolated from Antarctica.

S. longisporoflavus.

This culture is probably a non-SPorulating
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Page 2 Culture No. 93
JPL No. Wh 72
I1I. Morphological observations
Da. Medium 2 Medium 3 Medium 4 Medium 5
71 none none none none
spotOphorF14 none none none none
21} none none none none
60| none none none none
y] — — e _——
spore 14 ——- — e —_—
no.
21} ~—- ——— e ——
7| =—- — e —-—
verticils| 14| -—- e - -—
21} —- - a— ———

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Culture HNo. 96 Source Aptarctica, Wheeler Valley
JPL Ko. wh 74 Invoice # D-56445
Species S. longisporoflavus
1. Cultural properties: Temp. 20°
CHM *rumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | none none none none
aerial 14 | none none a = white none
mycelium
21 | none none a = white none
25 | a = white none Iba = yellow tint | none
_ {1t. ivory - \pearl -11t. ivory _ [pearl-
7 |2¢ca ieggshell Zba gshell tint dca ieggshell Zba = shell tint
_J1t. ivory _(pearl _j1t. ivory pearl
14 | 2ca {eggshell Zba {shell tint | 2°® = leggshell b2 = chell tint
substrate
mycelium
. {1t. wheat _\pearl =={it. wheat ./pearl
21 | 2ea g}%. ggig Zba ﬂshell tint 2ea 1t. maize Zba {ghell tint
- * e 1t. wheat
25 | 2ea =\1t, maize 2ea={
1t. maize
7 | none none none none
14 | none none none none
soluble
pigment
21 | none none none none
i —
I
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Page 2 Culture No. __96
| JPL No. Wh 74
II. Morpholbgical observations
)
Da. Medium 2 Medium 3 Medium 4 Mediim 5
7| none none none none
14| none none none none
sporophore » _
- {21 none ' none rectus—flexibilis |none
25| none rectus-flexibilis
& spira
y 2 R — — —
no.
21| =—— —— < 10 ——
> 10
- — L . .
verticils |14 | ~-- — —— —
21} -~ — none —_—
25 === none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. ’

noneobserved.
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Page 3 Culture No. 96
JPL No. Wh 74
Species S. longisporoflavus

Photographs: Sporophore
Medium: gtarch

Age of culture: 26 days
Magnification: 1000X
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Page 4 Culture No. 96
JPL No. Wh 74
Species S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.76-1.79 x 0.46-0.76u
Medium: starch
Age of culture: 21 days
Magnification: 6698




Culture No. 97 Source WM
JPL Mo, Wh 75 Invoice # D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 26°
CHM %number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |a = white a = white a = white none
aerial |14 |a = white a = white lba = yellow ting none
mycelium
21 |a = white a = ywhite lba = yellow tint none
- [1t. wheat J1t. ivory - jit. ivory | . (pearl
7 |2ea {11:. -maize 2“ {eggshell 2ca i:ggshell Zba {ehell tint
L 1t. wheat 1t. ivory 1t. wheat it. ivory
substrate {14 |2ea -{ 2ca -{ 2ea -{ 2ca -{
wycelium 1t. maize eggshell 1t. maize eggihell
< 1t. wheat o 11t. ivory o |11t. wheat . o41t. ivory
_21 Zea {It. maize 2ca {z’ggshell dea {lt. maize Zc4 {eggshell
7 |nomne none none _none
soluble '14 none none none none
pigment
21 |none none ~ none ~none
Y



Page 2 Culture No. 97
: JPL No. Wh 75
11. Morphological observations: Sporophore
Da., Medium 2 Medium 3 Medium 4 Medium 5
7| none none none -
sporophordl4 ' none none rectus=flexibilig | ~~--
‘ ‘ & open spirals.
Broom shape
arrangement.
21| rectus-flexibilis | none as above -
7| === —— — ——
Spore {14 | ——— — > 10 —
No.
21| »-30 —— > 10 —
y A — —— — ——
verticils (14 | —— -— none —_—
21— — — —

148

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 97
JPL No. Wh 75
Species __S. longisporoflavus

Photographs: Sporophore
Medium: starch
Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 97

JPL No. Wh 75

Species _ S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.60-1.05 x 0.46-0.82u
Medium: starch
Age of culture: 15 days
Magnification: 6698X
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Page 5 Culture No. 97

JPL No. Wh 75
Species S. longispor#&flavus

IV. Physiological characteristics

A, Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
Dbxylose - -
L-arabinose - -
Sucrose b 4 +
D-mannitol - -
I-inositoel % +
D-fructose - -
Rhamnose - -
Raffinose * +
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

( £) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( ~) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

Medium 1 — 2 days-negative

4 days-negative
Medium 6 - 2 days-negative
4 days-negative
2 days-negative

Medium 7 -
4 days—-negative

C. Starch hydroelysis
positive



Culture MNo. 98 Scurce Antarctica, Wheeler Valle}52
JPL io. Wh_76 Invoice # D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 26°
CHM *1umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |a = white a = wyhite a = white a = white
14 ja = white a = yhite a = white a = white
. aerial
mycelium
21 ja = white a = white a =yhite a = white
1t. yellow
- _|pearl - pearl _Jpearl
7 |1lsea pastel yellok 2Zba {shell tint Zba {shell tint 2b§ {;hell tint
sunlight
yellow
, _i{1t. ivory _ypearl - _{pearl
substrate |14 |2ca eggshell 2ba %shell tint 1%ca = cream 2ba _{shell tint
mycelium
_J1t. wheat o /pearl . _{1t. wheat _pearl
21 |2ea {lt. maize 2ba {shell tint 2¢a -{;t. maize Zba {;hell tint
7 [none none none none
soluble |14 |none none none none
pigment
21 [none none none none
i___ ———— - T
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Page 2 Culture No. .98
JPL No. Wh 76
II. Morphological observations
Da . Medium 2 Medium 3 Medium 4 Medium 5
7] none rectus—-flexibilis | none none
sporophorg
14] none as above rectus-flexibilis none
and open spira
21| none as above as above none
7] none > 10 none none
spore 14] nome > 10 1> 10 none
no.
21} none > 10 > 10 none
7| none none none none
verticils|{14] none none none none
21| none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia,

noneobserved.
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Page 3 Culture No. , 98
JPL No. Wh 76
Species _S. longisporoflavus

Photographs: Sporophore
Medium: oatmeal agar
Age of culture: 21 days
"Magnification: 1000X
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Culture No. 98
JPL No. Wh 76
Species __S. longisporoflavus

Page 4

I1Y. Spore morphology and surface:
Surface: smooth and warty
Dimensions: 0.53-1.53 x 0.46~0.76u
Medium: oatmeal agar
Age of culture: 23 days
Magnification: 6545X
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Page 5 Culture No. 98 L
JPL No. Wh 76
Svecies _S. longisporoflavus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + ++
D-xylose - -
L-arabinose - ~
Sucrose ++ ++
D-mannitol - -
I-inositol - -
D-fructose + +
Rhamnose - -
Raffinose - -
Cellulose - -
(+4+) = Stronglv positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantly better than on
‘basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( -) = Growth similar to or less than growth on basal medium without carbon.
B, Malanin production
Medium 1 - 2 days - negative
4 days - negative
Medium 6 — 2 days - negative
4 days - negative
Medium 7 — 2 days - negative
4 days - negative
C. Starch hydrolysis

positive
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Culture No. 99 Source Antarctica, Wheeler Valley
JPL io. Wh 77 Invoice # DeS6445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *jumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |none none none none
aerial 14 |a = white none a = vhite none
mycelium
21 |a = white none 1ba = yellow tint | none
-J1t. wheat . jpearl - J1t. ivory - /pearl
7| 2ea {lt. maize Zba {;hell tint 2ca {eggshell Zba {shell tint
_)1t. wheat . - |pearl -J1t. wheat . |pearl
substrate 14 | Zea {;t. maize Zba {shell tint 2ea {lt. maize 2ba shell tint
mycelium '
_)honey gold - 41t. ivory = J1t. wheat o [pearl
21 zic ﬁ}t. gold 2ca {eggshell 2ea it. maize Zba shell tint
7 }none none none none
soluble |14 |none none none none
pigment
21 |none none none none
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Page 2 Culture No. 99
JPL No. Wh 77
II. Morphological observations: Sporophores
Pa.| Medium 2 Medium 3 Medium 4 Medium 5
7] nome none none none
gporophore| 14 none none rectus-flexibilis | none
21| none none rectus~flexibilis { none
and spira
7l ——— ——— — —
spore 14] ~—- e £ 10 —
no.
21{ —-- e > 10 —
7 ——— S—— - ———
verticils|1l4] ~—- e e none ——
21| -~ none —

speclal observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 99

JPL No. Wh 77

Species _S. longisporoflavus

Photographs: Sporophore
Medium: starch

Age of culture: 21 days
Magnification: 1000X
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Page 4 Culture No. 99
JPL No. Wh 77
Species _S. longisporoflavus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.611-1.22 x 0.30-0.61u
Medium: starch
Age of culture: 28 days
Magnification: 6545
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Culture No. 100 Source _Antarctica, Wheeler Valley
JPL ho. Wh 78 Invoice # D-56445
Species Streptomyces longisporoflavus
o
1. Cultural properties: Temp. 20°C
CHM fumber and color
Da. Medium Medium Mediunm Medium
2 3 4 5
7| none none a = white none
aerial | 14| a = white none lba = yellow tint|none
mycelium
21| a = white a = white l1ba = yellow tint|none
7

substrate| 14

2ea = 1t. wheat
1t. maize

24¢ Bihoney gold

o |pearl
Zba {shell tint

2ca ‘{lt. ivory

-{1t. ivory
2ca {eggshell

2 {lt. wheat
ea =

- [pearl
Zba {shell tint

%ba ={pearl

mycélium 1t. gold eggshell it. maize shell tint
SRR U helbsciill RS gl RS v
7] nomne none none | none
soluble
pigment | 14| none none none none
21} none none none none




Page 2 Culture No. 100
JPL No. Wh 78
II. Morphological observations : Sporophores
Da . Medium 2 Medium 3 Medium 4 Medium 5
7} == —— rectus-flexibilis |-~
sporophore
14| none ——— rectus-flexibilis | -—-
and apira
21} none none as above —
7] = — < 10 —
spore
no. 14) -—- — > 10 -
21] - -— » 10 S
7 = —— none -—
verticils|l4] --- —-—— none —
21| == —— none —

162

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia. '

noneobserved.



Page 3 Culture No. 100

JPL No.

Species

Photographs: Sporophore

Medium: starch agar

Age of culture: 21 days
Magnification: 1000X

Wh 78

S. longisporoflavus
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Page 4 Culture No. 100
JPL No. Wh 78
Species S. longisporoflavus

I11. Spore morphology and surface:
Surface: smooth and warty
Dimensions: 0.60-0.91 x 0.45-0.53u
Medium: starch
Age of culture: 18 days
Magnification: 6605X




Culture No. 101 Source _Antarctica, Wheeler Valley 165
JPL lo. Wh 80 Invoice #  D-56445
Species Streptomyces longisperoflavus
1. Cultural properties: Temp., 20
CHM %umber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |none none a = white none
aerial |14 jnone none a = white none
mycelium
21 |none none iba = yellow tint | none
- j1t. wheat - jpearl -j1t. ivory - pearl
1 |2ea 1t. maize Zba ishell tint 2ca {eggshell 2ba {;hell tint
'4
1t. wheat 1t. ivory 1. wheat pearl
substrate |14 |2ea = 2ca ={ 2ea ={ . 2ba -{
mycelium 1t. maize eggshell 1t. maize shell tint
- jhoney gold =J1t. ivory < j1t. wheat o jpearl
21 |2 ilt. gold 2ca {;ggshell 2ea 1t. maize 2ba shell tint
7 |none none none none
soluble {14 |none nome none none
pigment
21 |none none none none
1
i
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Page 2 Culture No. 101
JPL No. Wh 80
I1. Morphological observations: Sporophores
Da. Medium 2 Medium 3 Medium & Medium 5
W —— none R
Bporophore| 14 -—- — rectus—-flexibilis | =—-
21 --- — rectus-flexibilis | ——-
and spira
y/ - _— —_— —
- spore 14 = ——— < 10 —
no.,
21| ———- — > 10 -—
y | — — —— ——
verticils| 14| ~-- — none ——
21| - — inone —

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia..

noneobserved.
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Page 3 Culture No. 101
JPL No. Wh 80
Species S. longisporoflavus

Photographs: Sporophore
Medium: starch
Age of culture: 21 days
Magnification: 1000X
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Culture No. 101
JPL No. wh 80
Species _S. longisporoflavus

Page 4

I1I. Spore morphology and surface:
Surface: _ smooth
Dimensions: 0.61-0.92 x 0.30-0.61u
Medium: starch
Age of culture: 21 days
Magnification: 6545
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Culture No. 102 Source __Antars.tina..mmalgr_lallgy_lfg
JPL Ko. wh 85 Invoice # D-56445
Species _Streptomyces longisporoflavus
1. Cultural properties: Temp. 20°
CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7| none a = white a = yvhite none
aerial | 14| a = white a = white 1ba = yellow none
mycelium tint
21} lba = yellow tint | a = white lba = yellow tint a = white
rongh form (sparse)
o) 1t. wheat - pearl '.(pearl o pearl
7] 2ea {lt. maize Zba ,{shell tint Zba "shell tint Zba shell tint
f1t. wheat - o j1t. wheat o |pearl
Substrate| 14| 2ea 1t. maize 1% ca = cream 2ea 1t. maize 2ba shell tint
mycelium
-} 1t. wheat - ‘ o11t. wheat . jpearl
21, 2ea {It. maize U5 ca = cream Zea {1t.maize Zba {shell tint
7 | none none none none
. soluble] 14| none none none none’
pigment )
21} 3ic = 1t. amber _none none none




Culture No.
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Page 2 102
JPL No. Wh 85
II. Morphological observations
r
Da . Medium 2 Medium 3 Medium 4 Medium 5
7] - | none rectus-flexibilis | none
and retinaculum-
_ apertum
sporophore
14} rectus-flexibilis | rectus-flexibilis |rectus-flexibilis | nome
& open spirals. & open spirals.
Broom—-shape Broom—-shape
arrangement arrangements
21| as above rectus-flexibilis |ag above none
& open spirals.
Broom-shape arrant
gement
7| == — > 10 ——
Spore 14} > 10 > 10 s> 10 —
No.
21} > 10 > 10 > 10 _—
7| = -— none ———
Verticil {14 | none none none —
21 | none none none ——

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3

Photographs: Sporophore
Medium: starch

Culture No. 102

JPL No.

Species

Age of culture:

14 days

Magnification:

1000X

Wh 85

S. longisporoflavus
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Culture No. 102

Page 4
JPL No. Wh 85

Species _S. longisporoflavus

I1I. Spore morphology and surface:
Surface: smooth and warty
Dimensions: 0.69-0.89 x 0.39-0.5%
Medium: Starch agar
Age of culture: 14 days
Magnification: 5053




Page 5 Culture No. 102 173
JPL No. Wh 85
Species _S. longisporoflavus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D~xylose - -
L-arabinose - -
Sucrose + +
D-mannitol - %
I-inositol * %
D-fructose - 4
Rhamnose - -
Raffinose - t
Cellulose - -
(H) = Stronglv positive utilization. Growth equal to or greater than
glucose growth. .
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
{ =) = Growth similar to or less than growth on basal medium without carbhon.
B. Malanin production
Medium 1 - 2 days—-negative
4 days-negative
Medium 6 - 2 days-negative
4 days-negative
Medium 7 — 2 days-negative
4 days-negative
C. Starch hydrolysis

Positive



Culture MNo. 104 Source _Antarctica, King-David 174

JPL o, £304 01 Invoice # D-56445
Species indeterminate*
1. Cultural properties: Temp. 26
‘CHM Sumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |none none none none
14 [none none none none
aerial
mycelium 21 |[none none none none
72 {none none a = white none
_Jit. ivory _ |pearl _,pearl _ Jpearl
7 |2ca %eggshell 2ba _jshell tint Zba ishell tint _2ba shell tint
—)1t. wheat . jpearl = - jpearl
substrate14 Zea {}t. maize Zba {;hell tint 1sca cream ba {;hell tint
mycelium
- /honey gold -J1t. ivory - |pamboo _i1t. ivory
21 |2ic {lt. gold 2ca {;ggshell 28¢ =1 hamois 2ca = eggshell
72
7 jnone none none none
soluble 14 Inone none none none
pigment
21 Inone none none none
72 jnone none . none none
! LT PR RN R

*This culture may be a non-sporulating variant of S. longisporoflavus. Colony
characteristics are similar to that observed for the latter.




Culture No. 104 175

Page 2
JPL No. indeterminate
II. Morphological observations: Sporophore
Da. Medium 2 Medium 3 Medium 4 Medium 5
7! none none none none
14| none none none none
sporophore
21} none none none none
72| none. none none none
7| —== — ——— —
spore 14 - — —— -
no.
21} - —_— —
y 2 — — — —
verticils 14] ——m — — —_—
21| == — —— ——

special ohservations:

e.g. globular sporangla; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.




Page 5

IV. Physiological characteristics

A. Carbohydrate utilization

Culture Wo. 104 - 176

JPL No. §394.01
Species __ indeterminate __

Carbohydrate

Growth after
10 days

Growth after
16 days

Negative control
D-glucose
D-xylose
L-arabinose
Sucrose
D-mannitol
I-inositol
D-fructose
Rhamnose
Raffinose

Cellulose

+H)

glucose growth.

Stronglv positive utilization,

Growth equal to or greater than

Positive utilization. Growth is significantlv better than on

‘basal medium without carbon but less than on glucose,.

Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

or less than growth on basal medium without carbon.

-~ negative
- negative
- negative
- negative
- negative

(+) =
( £) = Utilization doubtful.
( =) = Growth similar to
B. Malanin production
. _ 2 days
Medium 1 & days
s 2 days
Medium 6 4 days
: 2 days
Medium 7 4 days

C. Starch hydrolvsis
positive

- negative
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Culture No. 105 Source —Antarctica, King
JPL Ho. 644 a-1 Invoice # D-56445
Species Streptomyces longisporoflavus
1. Cultural properties: Temp. 26°
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | none none none none
aerial 14 | none none a = white none
mycelium
_jpearl -
21 | none none 3ba {%hell tint |2 white
_Jj1t. ivory . pearl ~Jit. ivory /pearl
7] 2ca {eggshell Zba {shell tint |2°® {eggshell 2ba =) hell tint
' _\1t. wheat _{pearl ._J1t. ivory _ /pearl
substrate| 14 | Zea -{1t. maize 2ba ishell tint 2ca _{;ggshell Zba shell tint
mycelium
_{ honey gold _ _/pearl _ bamboo _ Jpamboo
21| 2de S\lt. gold 2b3 =1 hell tint |28¢ =|chamois 28¢ =1 hamois
7 | none none none none
soluble |14 {none none none none
pigment
21 inone none none none




Culture No. 105

Page 2
JPL No. 64431
II. Morphological observations : Sporophores
pa,|. Medium 2 Medium 3 Medium 4 Medium 5
7| none none none none
14} none none rectus-flexibilis | none
_ & open twists.
$porophores Broom-shape
arrangement
21| none none as above none
y 2 - — —— ——
Spore 14 == —— > 10 ——
No.
21| —=- -— > 10 —
7] ——- —— — —
Verticils {14 | ~-- —-— none —
21} ——- ——- none -—

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation: schlerotia.

noneobserved.
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Page 3 Culture No. 105

JPL No.

Species

Photographs: Sporophore
Medium: starch

Age of culture: 14 days
Magnification: 1000X

ey - i L5

644 a.l

S. longisporoflavus
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Page 4

III.

Spore morphology and surface:

Surface: smooth

180

Culture No. 105

JPL No. 644a.1

Species §S. longisporoflavus

Dimensions: 0.46-0.92 x 0.30~0.46u

Age of culture: 1 month

Magnification: 6545X
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v,

5

Physiological characteristics

A. Carbohydrate utilization

Culture No. 105
JPL No. 644a.1

Species Ji;.lnngispnrnflaxné~;_

Growth after

Growth after

Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++

' D-xylose - -
L~arabinose - -
Sucrose | + +

D-mannitol
I-inositol
D-fructose
Rhamnose
Raffinose

Cellulose

B.

C.

(++) = Strongly positive utilization.

glucose growth.

( +) = Positive utilization.

Growth equal to or greater than

Growth is significantly better than on

-basal medium without carbon but less than on glucose.

( &) = Utilization doubtful.

Growth slightly better than on basal medium

without carbon but significantly less than with glucose.

( =) = Growth similar to or less than growth on basal medium without carbon.

Malanin production

Medium 1 -
Medium 6 -
Medium 7 -

Starch hydrolysis
Positive

2 days—-negative
4 days-negative
2 days—-negative
4 days-negative
2 days-negative
4 days=negative

181
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Culture Ho. 108 Source Chile
JPL 1o. 274 Ba (#13) Invoice #  D-29927 _
Species Streptomyces olivaceus _

1. Cultural properties: Temp. 26°

"CHM %number and color

camel 1t. ivo honey gold
substrate| 14 | 3ie =4maple sugar | 2ca ={ 24 2ic. = Yy 8

eggshell 1t. gold
mycelium tan

Da. Medium Medium Medium Medium
2 3 ) 4 5
7| a = white a = white 5fe = ashes a = white
i v } .
_l1t. fawn
4oge —ipose beige 5dec = pussywillow
gray
aerial | 14| 5fe = ashes 5fe = ashes 5fe = ashes 5dc = pussywillow
mycelium gray
21 |} 5fe = ashes 3fe = silver gray | 5fe = ashes 5fe = ashes
~Jmustard -J1t. ivory _lhoney gold -
7| 2Le {old gold 2ca {eggshell 21e {it. gold Vsca = cream

Jea = 1t. wheat
1t. maize

camel ) bamboo bamboo
21| 3ie = izgle sugar | 2gc ={chamois 2gc ={chamois 1ba = yellow tint
7 | none none none none
soluble | 14 | none none none none
pigment
21 | none none none none




Page 2 Culture No. 108
JPL No. 274 Ba
II. Morphological observations: Sporophores
T
Pa. Medium 2 Medium 3 Medium 4 Medium 5
7| rectus—flexibilis rectus-flexibilis rectus—-flexibilis rectus-flexibilié
Sporophor¢14 as above as above as above as above
21| as above as above as above as above
71 > 10 > 10 > 10 > 10
Spore 14 > 10 > 10 > 10 > 10
No.
21§ > 10 > 10 > 10 > 10
7 | none none none none
Verticils |14 | none none none none
21 { none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.
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Page 3 Culture No. 108
JPL No. 274 Ba

Species S. olivaceus

Photographs: Sporophore

Medium: gstarch agar

Age of culture: 7 days
Magnification: 1000X




Page 4

III.

Spore morphology and surface:

Surface: smooth

185

Culture No. 108
JPL No. 274 Ba
Species S. olivaceus

Medium: Starch

Age of culture: 8 days

Magnification: 6545X




Page 5 Culture HNo. 108

JPL No. 274 Ba
Species S. olivaceus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose 44+ ++
L-arabinose ++ +
Sucrose ++ ++
D-mannitol ++ ++
I-inositol ++ +
D~-fructose ++ +
Rhamnose ++ ++
Raffinose - -
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

(+)

Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

( +) = Utilization doubtful., Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( -) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

N

days—negative
days-negative
days—-negative

Medium 1 - 4
2

Medium 6 - 4 days-negative
2
4

dags—negative

Medium 7 - !
days—-negative

C. Starch hydrolvsis
Positive
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Culture No. 113 Source Chile 187
JPL Ho. 278 Ba __ ({#24) Invoice # D-29927
Species _streptomyces antibioticus
1. Cultural properties: Temp. 26°
CHM %number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |la (white), turning |a (white) turning |a (white) turning |a = white
to 2ec (biscuit, ecku, to ¢ (gray) 2ge (covert tan,
oatmeal, sand) griege)
biscuit biscuit P natural
aerial- |14 |2ec =)ecru 2ec ={€ecru 2ec = 2é§EUit 2de ={string
nveelium oatmeal oatmeal oatmeal
y sand sand L saﬂd
2ge = |covert tan
griege
21 {3de = natural 3dec = natural 12ec =;BiSCUit’ €CTYs 34¢ = natural
v oatmeal, san
2o = covert tan
& \griege
_ |honey gold 1 _{1lt. ivory - _Jbrite yellow
7 e _{1t. gold Vsca = eggshell 21e ggld 21a = squash yellow
maize
1t. ivory mustard gold honey gold
== 1 = = =
substrate |14 |2pg = mustard gold | l%sca {eggshell Zne {old gold 2ic {it. gold
mycelium
_ =11t. wheat _{bisque _jhoney gold
21 |3ng = yellow maple | 2ea Slt. maize 3ec = 1t. beige 2ic -{1t. gold
7 |3ic = 1t. amber none- [pone none
soluble {14 |3pe =§amber none Inone none
topaz
pigment
21 3pi = golden brown none none none
tobacco brown




Culture No.
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Page 2 113
JPL No. 278 Ba
ITI. Morphological observationst Sporophore
r
Pa. Medium 2 Medium 3 Medium 4 Medium 5
7_ rectus-flexibilis | rectus—flexibilis | rectus—flexibilis |none
sporophorel4| as above "as above as above rectus—flexibilig
21| as above as above as above as above
71 > 10 > 10 > 10 none
Spore 14} > 10 > 10 > 10 > 10
No. '
21} > 10 > 10 > 10 > 10
7} none none none none
Verticil |[14] none none none none
21| none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 113
JPL No. 278 Ba
Species S. antibioticus

Photographs: Sporophore
Medium: starch agar

Age of culture: 14 days
Magnification: 1000X
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Culture No. 113

Page 4
JPL No. 278 Ba

Species S. antibioticus

ITI. Spore morphology and surface:

Surface: smooth

Dimensions: 0.89-1.68 x 0.30-0.59%u
Medium: starch

Age of culture: 16 days

Magnification: 5053X




Page 5

IV. Physiological characteristics

191

Culture No.. 113
JPL No. 278 Ba
Species S. antibioticus

A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
'D-xylose +H +
L—afabinose - -
Sucrose + ++
D-mannitol + ++
I-inositol + +
D-fructose ++ ++
Rhamnose + +
Raffinose - -
Cellulose - -

(++) = Strongly positive utilization.

glucose growth.

Growth equal to or greater than

Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

Utilization doubtful. Growth slightiy better than on basal medium

without carbon but significantly less than with glucose.

(+) =
(%) =
(-) =

B. Malanin production

Medium 1 -
Medium 6 -

Medium 7 -

2 days—-positive
4 days-positive
2 days—-positive
4 days-positive

2 days-positive
4 days-positive

C. Starch hydrolysis

Posit iVe

Growth similar to or less than growth on basal medium without carbon.
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Culture No. 114 Source Chile
JPL ko, 278 Be_ (#24) Invoice # _ D-29927
Species _Streptomyces michiganensis
1. Cultural properties: Temp. 26°
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
71 none none 2ca =5 °° ivory none
ggshell
aerial 141 a = white a = white 3ca ={p§:§i pink none
mycelium s
21] a = white a = white 3ba =%Pearl . a = yhite
) ) shell tint
3dec = natural
_)bamboo _|1t. wheat _ {pbamboo
7| 28¢ —{chamois colorless Zea {lt. maize 2gc —Schamois
_ jbamboo _Jpearl _Jhoney gold _ |bamboo
:;22;;3;“ 14] 2ge {chamois Zba {shell tint 2ic {lt. gold 2gc chamois
_ jmustard gold ... _)pearl _ |bamboo _ {bamboo
21} 2ne —{old gold 2ba -{shell tint |28€ —{chamois 2gc {;hamois
7] 2ne ={mustard gold none none none
old gold
soluble | 14| 3pg = golden browr none none none
pigment
_|mustard gold
21} 2ne _{old gold none none none
—




193

Page 2 Culture No. 114
JPL No. 278 Be
II. Morphological observations: Sporophore
I
Da. Medium 2 Medium 3 Medium 4 Medium 5
7| none none rectus-flexibilis none
fporophore 14] none none jas above none
21| rectus-flexibilis | rectus-flexibilis las above rectus-flexibilig
7{ ~== —— L, 10 —_——
Spore
No. 14] ——~ e 5 10 ——
21| > 10 > 10 b 10 > 10
7 - - hone -
verticils {14 | —-—— — hone —
21 | none none ?one none
i

special observations:

e.g. globular snmorangias flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation: schlerotia.

noneobserved.
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Page 3 Culture No. 114
JPL No. 278 Be

Species _S. michiganensis

Photographs: Sporophore
Medium: __ glycerol-asparagine agar
Age of culture: 21 days
Magnification: 1000X
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Page 4 Culture No. 114
JPL No. 278 Bc

Species S. michiganensis

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.53-1.37 x 0.30-0.61y

Medium: starch
Xge of culture: 13 days
Magnification: 6545X




Page 5 . Culture No. 114 196

JPL No. 278 Be

Species S. michiganensis

IV. Physiological characteristics

A. Carbohydrate utilization

Growth after Growth after
Carbohydrate 10 days 16 days

Negative control

D-glucose
D-xylose

L-arabinose

£ S S

Sucrose

+

D-mannitol

I-inositol

EO A S S N

It

D-fructose

Rhamnose -

+
+

Raffinose

Cellulose - -

++)

Stronglv positive utilization. Growth equal to or greater than
glucose growth. .

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

( ¥) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

( =) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

Medium 1 - 2 days-positive

4 days-positive
Medium 6 - 2 days—positive
4 days-positive
2 days-positive
4 days-positive

C. Starch hydrolvsis
Positive

Medium 7 -~
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Culture No. 118 Source Chile-Atacama
JPL 0. 246 Ba (#10) Invoice ¥ Cameron 10-17-67
Species __ Srreptomyces azureus
1. Cultural properties: Temp. 260
CHM %humber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] none mone a = white ~ none
aerial | 14| none inone a = white & a = white
mvcelium specks of 10ih =
olive gray
21l none inone 19fe= aqua gray b = oyster white
_}1t. wheat - jpearl _Jpearl _|pearl
7 2ea ‘{11:. maize |02 *shell gint | 202 {shell gint | P2 {shell tint
_jcolonial _jpearl _jpearl _|pearl
substrate 1ﬂ 2ga yellow Zba _{shell tint Zba —{shell tint 2ba =1 hell tint
mycelium maize
biscuit biscuit
: L _jecru _jecru
2 1lca = pale yel;ow lca = pale yellow |2ec = oatmeal 2ec oatmeal
sand
sand
7} none none none none
soluble 14 none none none none
pigment
21 one 20c =i'bamboo
21] none none non g \chamois
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Page 2 Culture No. 118
JPL No. 246 Ba
II. Morphological observations : Sporophore
T
Da. Medium 2 Medium 3 Medium 4 Medium 5
7| none none | none none
pporophore| 4| none none spirals none
21} none none spirals spirals and
' retinaculum-apert
71 —— — —— ——
Spore  |1l4| -— — > 10 -—
Nol
21| -—- — s> 10 > 10
y 2 — — — —
verticils
14} -—— —_— none —
21| =-- — none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

noneobserved.



Page 3 Culture No. 118
JPL No. 246 Ba
Species S. azureus

Photographs: Sporophore

Medium: starch

Age of culture: 14 days
Magnification: 1000X
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Page 4 Culture No. 118

JPL, No. 246 Ba

Species __ S. azureus

III. Spore morphology and surface:
Surface: smooth
Dimensions: 0.76-1.07 x 0.61-0.76yu
Medium: glycerol-asparagine

Age of culture: 1 month
Magnification: 6545




Culture No.,

119

Source

JPL Ho, 245 TAce

Chile

201

Invoice # D-38463

Species __Streptomyces antibioticus

1. Cultural properties: Temp. zﬁo
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | 5fe = ashes 5ih = lead gray none a = white
shadow gray
sparce
aerial ‘| 14 | 3fe = silver gray |3fe = silver gray | 5dc = pussywillow | b = oyster white
mycelium gray
21| £ = gray f = gray 3fe = silver gray |3dc = natural
7| 2p1 = mustard browy 21e = muStard 2ba =)Pearl 2ea ={lt vheat
- old gold shell tint it. maize
amboo bamboo 1t. wheat
substrate| 14 | 3ni = clove brown | 2gc chamois 2gc {chamo is 2ea glt. naize
mycelium
bamboo = bamboo = |1t wheat
21} 3ni = clove brown | 2gc {chamois 2gc { chamois .2ea {lt. maize
7 none none none none
cinnamon
soluble |14 |3le -{yill ow maple | 2OR€ none none
pigment
21 none none

cinmamon
3le {yellcw maple

none
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Culture No. 119

JPL No. 245 TAc
II.. Morphological observations: Sporophore
Pa. Medium 2 Medium 3 Medium 4 Medium 5
7 | retinaculum-- 1 retinaculum~ none none
apertum apertum
tsporophorﬁlﬂ as above as above retinaculum- retinaculum-
apertum apertum
21 | as above as above as above as above
71> 10 > 10 — —
Bpore |14 (3% 10 > 10 > 10 > 10
No.
21| > 10 > 10 > 10 > 10
7 | none none — ——
verticil (14| none none none ‘,none
21 | none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

nonecbserved.
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Page 3 Culture No. 119
JPL No. 245 TAc
Species S. antibioticus

Photographs: Sporophore

Medium: oatmeal agar
Age of culture: 21 days

Magnification: 1000X




Page 4

III.

Spore morphology and surface:

Surface: smooth
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Culture No. 119

JPL No. 245 TAc

Species _S. antibioticus

Medium: _oatmeal agar

Age of culture: 10 days

Magnification: 6545X




Page 5 Cultcure No. 119
JPL YNo. 245 TAc
Species S. antibioticus
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ +
D-xylose + +
L-arabinose + ++
Sucrose ++ ++
D-mannitol ++ ++
I~inositol +4 ++
D-fructose + ++
Rhamnose + ++
Raffinose + ++
Cellulose - -
(++) = Stronglv positive utilization. Growth equal to or greater than
glucose growth. '
( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose,
( £) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
{ =) = Growth similar to or less than growth on basal medium without carhon,
B. Malanin production
Medium 1 — 2 days-negative
4 days-negative
Medium 6 — 2 days—megative
4 days—-negative
Medium 7 - 2 days-negative
4 days-positive
C. Starch hydrolysis

positive
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Culture HNo.

120 Source Chile 296
JPL l.o. 246 Ad Invcice #  D=-38463 N
Species _Streptomyces caelestis
1, Cultural preopertics: Temp. 26°
Ci¥ ¥faumber and color
Da. Medium Medium Mediun Medium
2 3 4 5+ G
71 none none none none
14| a = wvhite none a = white none
aerial | 21| a = white a = white a = white none
mycelium
40| a = white a = white mostly white. none
Faint signs of blue
50| white with specks |a = white white with specks | none
of blue of blue
.= pearl - Jpearl o pearl - jpearl
71 3ba {s;hell tine |22 Lhell tine |2P® {shell tint | 2°® “{shell tint
_|bisque ={pearl - Jpearl -
substrate; 14| 3ec =1, % ;o0 1202 ={ghe11 tint |2P2 “lshell tint | O8¢ = lt. tan
imycelium
1t. lemon
- o) Yellow it. ivory
21} 3iec 1t. amber 1ga mimosa yellozlca = pale yellow 2ca a{eggshell
sulfur Xello
s 1t. vellow
7| none none none none
soluble | 14| none none none none
pigment
21| none none none none

o e e
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Page 2 Culture No. 120
JPL Fo. 246 Ad ..
II. Morphological ohservations: Sporophore
Da. Medium 2 Medium 3 Medium 4 Medium 5
7| w—— — — —
sporophorgi, ( none —_— none —
21} none ——— none —
40 | none —— short chains —_—
50 | retinaculum-apertumn --- retinaculum-apertud -
7] ——- —— — —
14| ~—- — —-_— ——
Spore 2] | === —— ——— —
No.
40 | ——- — >10 —
50 > 10 ——— >10 —
y ) — J— — —_—
14 | —== - —— ——
verticils |21 | ~—~ —— —— ———
40 | - - none ——
50 | none — none —

special ohservations:

e.g. globular sporangia; flagellated spores;

spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

nonzobserved.
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Page 3 Culture No. 120
JPL No. 246 Ad

Species __ S. caelestis

Photographs: Sporophore
Medium: malt-extract agar

Age of culture: 54 days
Magnification: 1000X
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III.

Spore morphology and surface:

Surface: smooth
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Culture No. 120
JPL No. 246 Ad
Species S. caelestis

Dimensions: 0.89-1.34 x 0.60-0.89%u

Medium: starch agar

Age of cultuge: 45 days

Magnification: 669 8X




Page 5 Culiure Fo. 120
JPL No. 246 Ad
Specics S. caelestis
IV. Physiological characteristics
A. Carbohydrate utilization
Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ +—+
D-xylose ++ ++
- L-arabinose ++ ++
Sucrose ++ ++
D-mannitol ++ ++
I~inositol ++ ++
D-fructose ++ 4+
Rhamnose ++ ++
Raffinose ++ ++
Cellulose - -
(++) = Stronzly positive utilization. Growth equal to or greater than
glucose growth.
( +) = Positive utilization. Growth is significantlyv better than on
basal medium without carbon but less than on glucose.
( £) = Utilization doubtful., Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Grovwth similar to or less than growth on basal medium without carhon.
B. Malanin production
Medium 1 ~ 2 days-negative
4 days-negative
Mediunm 6 -~ 2 days-negative
4 days-—-negative
Mediua 7 - 2 days-negative
4 days-negative
C. Starch hydrolvsis

positive
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Culture No. 121
JPL No. me-1-2

Source _ McKelver Valley Antarctica
Invoice No. D=-56445

Temperature 20°¢

Species __ Streptomyces exfoliatus

Cultural characteristics on trypticase soy agar.

1.
2.
3.
4.
5.

Aerial mycelium: 5cd = pussywillow gray
Substrate mycelium: 3ge = 1lt. tan
Spore surface: smooth

Sporophores: rectus—-flexibilis

Melanin production: none
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Page 3 Culture No. 121
JPL WNo. me—1=2
Species S. exfoliatus

Photographs: Sporophore
Medium: trypticase-soy agar

Age of culture: 32 days
Magnification: 1000X
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III. Spore morphology and surface:

Surface: smooth

Culture No.
JPL No.

121

213

mnc—-1-2

Species

S. exfoliatus

Dimensions:

Medium: TSA

Age of culture: 44 days

Magnification: 6605X
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