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Table 1. Population of microorganisms from Nephila clavata

A. Colony-forming units and total microbial population obtained from
digestive tracts of 10 spiders

(unit: CFU?)
A B C D E F Total
DT 1.5x10° 2.5x10° 2.0x10° 13x10*> - - 24x10°

B. Data obtained from digestive tracts of individual spiders

(unit: CFU)
A5 0| Y82 £ BY ZAL N B C D E Total
fj:ji%jgjﬂ 1&:‘?;—“ijﬁ%ﬂjgﬂiggﬂgéf 1 [ 45x10° 8.0x10° 12x10° 1.4x10° 1.0x10% 1.4x10°
N CoE S A e TSN T DT 2 | 55x100 LIXIO LIxI0° - 15x10° LIxI0f
AR PIE colony 407} B 38OSEWE A Eelks 3 - LOx10° 1.1x10° 1.0x10° - 1.1x10°
& YeRRRIAL 37025%707F AR EaleE vERiRh t8) L : : : :
LONE Rl 2 A e e vgg ReeGEIEEE
4%, Fe) 5 Seto g o] Thsd e R PRkl T F A~F : different colonies from digestive tract of spider.
M | Y g Rejete) @ 3 A Zalede 2AF 1-3: digestive tracts of individual spider.
Table 2, Characteristics of isolated Gram-negative bacteria
The isolates S1 S2 S3 S4 Bll Bi2 B2t C18 C21 T11 T23
Colony color creamto pale yellow yellowish fluorescent pale yellow yellowish  pale  cream  cream pale cream
pale yellow yellow yellow
Colony shape convex flat  flat smooth flat, slimy flat smooth flat  convex convex mucoid  convex
Cell shape straight rod straightrod ~ rod rod shortrod coccobacilli  rod rod rod  coccobacilli  rod
Motility + - + + + - + + + — -
Oxidase - + - + + — — — - _ _
B-galactosidase + + - - - - + + — +
B-glucosidase + + - - - - - _ +
Arginine - - - + — — — - _ _
dihydrolase
Lysine + - - - - - - - - - +
decarboxylase
Ornithine + - - - - - - + — - _
decarboxylase
Tryptophane - - - - - - - - — _ _
desaminase
Urease - - - - - - - - _ +
Gelatin liquefaction + + + - + - - - —
Casein hydrolysis + + + - + — - — — _
Tween80 hydrolysis + - + + + + + -
Citrate utilization + - + + - - + +
H,S production - - - - - - - - - R
Indole production - - - - - — - - - —
Acetoin production + - - - + - - - - - +
(VP)
Nitrate reduction + - - - - - + + + - +
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Table 3. Carbon utilization of isolated Gram-negative bacteria

The isolates S1 S2 S3 S4 Bl11 B12 B21 C18 C21 T11 T23
Utilization of :

Glucose + + + + - - + + + +
Rhamnose - - -

+
I
t
|
|
|
+

Sucrose + +
Melibiose - -
Arabinose - -

+ +
i
|
|
+
+
+
I
+ + + + +

i
I
I
I
'
+ +

Mannose
Maltose

+ + 4+
[
[
[
+
+ 4+
+ +

|
|
|
|
+

Lactose - -

|

|

|
-+

Xylose - -
Trehalose + -

+ +
|
|

Cellobiose - -

+ o+ + +
+ + + +

Mannitol + - - + - - -

Inositol - -
Sorbitol
Glycerol

+ 4+ 4+ 4+ o+ + o+ o+ o+ o+

Acetate

+ 4+ 4+ 4+
I
|
+
+
|
|

Gluconate
Caprate - + + +
Adipate - -
Malate + +
Phenyl acetate - -

+ +
+ +

+
+
+
+
|
|

N-acetyl glucosamine
Salicin + - - + + +

Table 4. The cellular fatty acid composition of isolated Gram-negative bacteria

The 1solates S1 S2 S3 S4 Bl1 B12 B21 C18 C21 T11 T23
12:0 7.6 53

12:020H 6.4 5.6
12:030H 53 6.2 6.9 9.6

14:0 52 58 11.1 5.1 49 8.0
15:0is0 344 31.0

15 : 0 anteiso 153 14.2

14 : 0 30H/ 6.2 114 104 8.0 8.1
16:1isol

16 : 1 wic/ 15.9 11.9 11.8 26.8 19.6 15.5 27.9 24.6 15.5 20.2 14.2
15:0iso 20H

16:0 31.6 5.0 7.3 29.0 16.9 20.0 312 294 30.7 19.7 257
17 : O cyclo 17.5 114 11.1 8.2
18:1 wic

18: 1 aPc 41.8 387

18 : 1 wic/ 12.4 14.5 12.7 16.5 18.1 31.0 24.1
Pt/ @12t

- Aci - Acineto- ,
Stenotro cineto CIEIO piobsiella

pneumo-

Serratia Pseudomo- .
Alcaligenes  bacter  Proteus Cedecea Cedecea  bacter
indologenes  malto- .
niae

. . Suttonella phomonas
Identification* marce- 4 nas fluore- . . . , .
faecalis  haemolvti- vulgaris  davisae  neteri  calcoace-
scens . scens ’ ’ .
philia cus ticus
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Table 5. Characteristics of isolated Gram-positive bacteria
S4-10 S5-5 B2-3 C1-7 S5-4  B24 T2-4 S6-5 Cl1-5 Cl-4 S$4-9
Colony color cream wax-color cream cream cream  white pale  grey-white  white lemon  yellow
{(pink tint) (yel.tint) yellow yellow
Colony shape dull, undulate  circular dull smalf flat smooth, smooth irregular glistening,  dull, edge  smooth,
margin glossy entire circular umbonate fimbriate convex
Cell shape rod straightrod rod=1wmn slenderrod ovoid whip han- spherical spherical, irregular spherical,
width dlerod+ = 5mm intetrads rod in tetrad
filament cube
Endospores +EN,C,PC) +RST) +(ENCPC) HENSTT) - - - - - - -
Motility + + + + - - - - - -
Catalase + + + + - - + + +
Oxidase - + - -
Anaerobic + + + + +(w) - —
growth
Arginine - - - + + - - -
dihydrolase
Ornithine - —
decarboxylase
B-glucosidase + + - + + + + - + -
B-galactosidase - - + - - - -
Urease - + +(W) - - - + - -
H,S production - - - - - -
Indole - - - -
production
Acetoin + - - + - - -
production (VP)
Nitrate + + + - + + + + -
reduction
Hydrolysis of :
Gelatin + + + - - +
Casein + + + + + + + -
Tween80 - - - - -
Hippurate + + +
Starch + - - + —
Growth at pH 5.4 + -
Growth on 6.5% + + + - + + + +
NaCl
Citrate + - + - -
utilization

E: ellipsoidal, R:round or spherical, N:
W:weak

A8t 0|4 @l

R 23e] ZAN AFE FEER 3~5 2EHe el
Aeisle) gl eroR ¢4 Beddch ¢4 22E % 609
Frel PR WA Aol Hs) Ferel Felsh Be Wl B
8 O% o IRSHET gt TEE,

Uit TR PPBS ME AP FHOE RHHe 5 B

sporangium not swallen, S:sporangium swallen, C:central, PC:paracentral,

ST:subterminal, T:terminal,

& Ao F 2% rYES A o5 11F9 o
g 1152 agFdE ez FREHNSH 4L 95l
AE] - Asietd 54 ZAF Y A AR BASRT

11Ee] 1833w Al - A8lEhs 54 3FAKTable 2, 3)9}
it A EA(Table 4), 218]3l A #v|He] #2g Fs)

o 5 A9 83 A, Acinerobacter calcoaceticus, A.
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Table 6. Acid production of the Gram-positive bacteria isolated

The isolates S54-10 S5-5 B2-3 C1-7 S5-4 B2-4 T2-4 S6-5 C1-5 Cl4 54-9
Glucose + + + + + + + + + +
Maltose + - + + + + + + + +
Arabinose - - - - - - - - - +
Xylose - - - - - - - - - + -
Fructose - - + + + + +
Raffinose - - - - - - - - -

Trehalose - - - + + - + - +
Ribose + - + + + + - +
Melibiose - - + - - -
Sucrose + - + - + - + + + +
Lactose - - - - + + - +Hw) - - -
Cellobiose - - + + + - + -
Mannitol - - - - + - + - -
Glycerol + - -
Salicin + - - + + + + -
dextrin + -
( élycoger)l) (pyruvate) (sorbitol) (sorbitol)

Table 7. The cellular fatty acid composition of isolated Gram-positive bacteria

The isolates S4-10 S5-5 - B2-3 C1-7 S5-4 B2-4 T2-4 S6-5 C1-5 Cl-4 S$4-9

13:0is0 11.2 11.2 10.9

14:0is0 6.0 52 7.0

14:0 6.6 6.1 7.4

15:0iso 333 31.0 323 14.5 45.0 6.1 102 7.6

15 : 0 anteiso 5.0 5.0 42.8 282 36.8 46.7 732

16:0iso 6.1 59 187 5.0

15:0iso 94 11.1 9.9 14.7 133 17.9

20H/ 16: wic

16:0 5.0 6.4 222 24.7 21.1

iso 17 : wbc 6.2 6.1 55

17 : 0iso 12.7 6.2 9.5 7.2

17 : 0 anteiso 35.7 11.5 134

18:1 35.7 427 392

olc/aPt w12t

18:0 9.3

19:0iso 5.0

19 : 0 anteiso 6.0

19 : O cyclo w8c 18.6 10.5 10.6

20:0 15.3

Identification*  Bacillus  Bacillus  Bacillus  Bacillus  Entero-  Entero-  Coryne- Staphylo- Staphylo- Cellulomo- Micrococ-
cereus  pasteurii thuringiensis coagulans coccus  coccus bacterium  coccus coceus nas cus

faecalis  durans matruchotii  sciuri hominis  flavigena  luteus

*The identification results are from table 5, 6, 7.

haemolyticus, Alcaligenes faecalis, Cedecea davisae, C. neteri, indologenes 522 FAHERJTHTable 4). 28] 1159] 18
Klebsiella pneumoniae, Proteus vulgaris, Pseudomonas fluorescens, A A AejAsiets EAZAKTable 5, 6)9F AL -4 H

Serratia marcescens, Stenotrophomonas maltophilia, Suttonella A(Table 7) 2811 AA ulE #BEE 53 Ay A,
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Bacillus cereus, B. coagulans, B. pasteurii, B. thuringiensis,
Cellulomonas flavigena, Corynebacterium martruchotii, Enterococcus
durans, E. faecalis, Micrococcus luteus, Staphylococcus hominis,
S. sciuri® E = ATH Table 7).

°lF F 2% T2 HAFTEHN ABHUTol Bag M
aEgAATe] 11F F 6%, AgdETel 11F F 650Uk
Bod v|¥E FolM A calcoaceticus, A. haemolyticus, E.
durans, E. faecalis, P. vulgaris, S. marcescens & 652 A7t
< %9 gut microflora®l X EAJFHL HIE A0 0(10), K.
pneumoniaeS} P, fluorescens®] 73$%5 A3} body
surfaces 2B 12| B A AW (Staphylococcus  species), &
entomopathogen(B. cereus, B. thuringiensis)S. 2 R IEFJTh
(5.9). 3=t F3An| o] Aglfol N WA E 452 Bacillus
species & B. coagulans$} B. pasteuriic ©F2] Z5349] A#A
o] &eA A} gt sk AN e Ao 2 RE Fejd
At . 2%olv AASET ATE S0 dEA A ¥
1029] Ml &= 40| Enterobacteriaceae® NEstgom v
A 6F T 452 AR AAZTNA YA BEEE FH
a3kt

sl B o] 4317 Ho) A AR E v 4 EEC] 53
u]9] 438}9} AA S microfloraZ FAISH=A] -2 7|35 %
el o3 ARl AR+ gEeA] 4ot AN F 2%
T 1659] AEE0] L5 SAgte] BaE A A wA
Foll &3k Ao Jehve HE 13 o £ A7 Fdapt
frojAdo] lthar Alm Tt
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ABSTRACT : Identification of Enteric Bacteria from Nephila clavata
Eun Young Moon', Hyun Woo Oh’, Pil Jae Maeng’, and Kyung Sook Bae'*(‘KCTC, GRC,
KRIBB, #52 Oun-dong, Yusong-ku, Tagjon 305-333, *Department of Microbiology, Chungnam
National University, Taejon 305-764, Korea)

Spiders are carnivores that prey upon insects and other small arthropods through digestion of food outside the
body. Although spider poison may contain proteolytic enzymes, these are thought to play an insignificant role
in actual digestion. The source of active proteolytic enzymes can be either the digestive tract cells of spider, or
natural microbial flora in the digestive tract of spider. In this study, digestive tracts from the spider, Nephila
clavata, were screened for bacteria that have protease or lipase activity. A total of 10°~10° CFU was recov-
ered from a spider and more than 90% of them showed protease and lipase activity respectively. Of the micro-
bial isolates, 63.3% showed protease or lipase activity, and 50% of these showed both protease and lipase
activity. Some of the isolates were characterized using a battery of chemical, phenotypic and genotypic meth-
ods. Eleven Gram negative bacteriaa (Acinetobacter calcoaceticus, A. haemolyticus, Alcaligenes faecalis,
Cedecea davisae, C. neteri, Klebsiella pneumoniae, Proteus vulgaris, Pseudomonas fluorescens, Serratia
marcescens, Stenotrophomonas maltophilia, Suttonella indologenes) and 11 Gram positive bacteria (Bacillus
cereus, B. coagulans, B. pasteurii, B. thuringiensis, Cellulomonas flavigena, Corynebacterium martruchotii,
Enterococcus durans, E. faecalis, Micrococcus luteus, Staphylococcus hominis, S. sciuri) were identified.



