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Characterization of a Cell Aggregation Factor from
Aspergillus sp. LAM 94-142

Dong-Heui Yi* and Dong-Sco Ham
Department of Microbiological Engineering, Kon-Kuk University, Seoul 133-701, Korea

Abstract — A cell aggregation factor produced by Aspergillus sp. LAM 94-142 was purified and
partially characterized. The factor was purified about 15 folds from culture broth by IRA 420
and IRC 120 treatment, 1% NaCl added acetone precipitation, and Sepharose 4B column chromato-
graphy with overall vield of 48%. It was heteropolysaccharide consisted of mannose, arabinose,
and glucose with a molar ratio, 31:17:2, and its molecular weight was estimated to be about 900,000
daltons by Sepharodse 4B gel filtration method. The optimum pH and temperature was 8 and
40T, respectively. The factor was stable in pH range of 3~9 and at 100C for 90 min. The cell
aggregation activity of the factor was inhibited by the addition of Hg?*, Fe®*, Cu?*, and some
polypeptides such as milk casein or hemoglobin. The factor aggregated Bacillus subtilis, B. macevans,
B. turingiensis, E. coli, Peudomonas aeruginosa, P. fluorescens, P. malophilia, and weakly aggregated
Staphylococcus sp., Savcina lutea, P. putida and Cryptococcus neoformans, but it didnt aggregate
various strains of Candida sp. and Saccharomyces sp.

AELAHEAA B AT Aol 759 lec
tinelehe E4o) A} 82 ¥ 7o Bolyor
2h8-ste] ZAubE-S o )g WA aNE A|ztE
ek Lectin® @34e] Solxql Agtel] o3l M3
T& v&E3 A EE A= s AL
e lymphocytes®] #4948 fe3tl thdivt <
WaAg AAA 7= AEE /HA A odrk14). 18
dF A EE SIS THE 7RI AdeA o
A Ql A #of o] 457 |% FK5).

o]9} 7+ lectin®] EAo 2 s {Ahgt 75
AR A Sl BAS 33z she At RlAEE
Aoz Aol BANTLA] Streptomyces sp.(6-11),
Aspergillus sp.(12-14), Paectlomyces sp.(15, 16), Rho-
dococcus sp.(17, 18), Zoogloea sp.(19-21), Alcaligenes
sp.(22, 23), Pseudomonas sp.(24) 5ol &3l vlAE
TF7F el e ol el Aiske E4lk glycop-
rotein, polysaccharide, triglyceride 3 bis(2-ethylhe-
xyl)phthalate 522 t}ofsl).

Key words: Aspergillus sp. LAM 94-142, cell aggre-
gation factor, heteropolysaccharide
*Corresponding author

506

Nakamura £(12-14)-& v]lEo] A= Saccha-
romyces sp. ¥ $HA 7= BAE Eusile
™, Takagi 5415, 16)& E. coliS &Aoo T $3)4]
e BAE ¥ usled L 19903 =5 AF-s)4] Suzuki
%) Bacillus subtilisS W33ty Servatia, Escheri-
chia, Staphylococcus, Micrococcus & S3A12
gl B2l SAF8, 10)8} Proteuse} Candida -4
#5828k 3315-AF(6)9} 3315-AF2(11)E& X2
sted o SAF9} 3315-AF+ w|4E AlE£2]o] Hela,
Sarcoma 180 %9 HAIEE $AAF= A4S 7}
Aty Busted A o] &3 A E e EA
Tl o] o8 sleAdS AlX|FHITH25). 2ela Hal
Tl M= dH e o] &3 E2 0 & Zoggloea sp.
E ez AESAEAe] dFEa Avk19,21).

Bodgx 7 Al diejA A 8AE
MR B3 & Aspergillus & 052} vy o 2 HE]
Feislgd 7)ol Mastaal g

o

-y

Mz A

oy

F 22l ¥ M4



Vol. 23, No. 5

Glucose 1%, yeast extract 0.5%, MgSO,-7H.0O
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Fig. 1. Elution profile for chromatography of the cell
aggregation factor on Sepharose 4B

The column (1.1 X70 c¢m) was charged with acetone
precipitates, and eluted with distilled water at a flow
rate of 12 mi/hr. Fractions of 2 m/ were collected.
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Table 1. Purification steps of the aggregation factor

Total Total  Specific Yield
Step sugar  activity  activity (%)
(mgy*  (unit) (unit/mg)
Culture 1,580 20.000 12.7 100
filtrate
IRA 420 130 18,250 148.1 91
IRC 120 114 17,340 152.1 87
Acetone 64 11,500 179.7 57
precipitation
Sepharose 4B 51 9,600 188.2 48

*. Determined by phenol-sulfuric acid method
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Fig. 2. Determination of molecular weight of the aggre-
gation factor by Sepharose 4B column chromatography.
O: Aggregation factor, @: Standard dextran

A: MW. 2000000, B: MW 500,000, C: M.W.70,000,
D: M.W.40,000

Conditions of chromatography were the same as desc-
ribed in Fig. 1.
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Fig. 3. The optimum pH eon the aggregation activity.
O—-0: 0.2M citrate, NaCH buffer

@®-©®: 0.1M phosphate buffer

J—[3: 125 mM Na* borate, HCl buffer

A—-A: 125 mM Na* borate, NaOH buffer

O--O: stability

For the stability test, the factor was incubated at each
pH value for 30 min, at RT, and remaining activity
was measured.
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Fig. 4. The optimum temperature (A) and heat stability

{(B) of the cell aggregation factor.

The factor was treated at 100C for each time, and
residual activity was assayed.

Table 2. Effect of carbon on the aggregation activity

Carbon sources Relative activity

(%)
None 100
Arabinose G8
Xylose 100
Glucose | 100
Fructose 100
(alactose 94
Mannose 06
KRhamnose 100
Sucrose 100
Maltose 100
Lactose 100
Trehalose 98
Inositol 100
Mannitol 100
Dextrin 100
Soluble starch g2
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Table 3. Effect of metal ions on the aggregation acti-
vity

Metal ions Relative activity (%)

None 100

K~ 94

Na~* 104

Li* 104

Mg+ 101

Ca** 105

Ba** 105

Cu?* 42

Hg*~ 33

Mn?* 102

Zn*” 100

Fe?t 28

Co** 77

Pb** 98

Table 4. Effect of polypeptides on the aggregation acti-
vity

Polypeptides Relative activity (%)
None 100
Gelatin 92
Peptone 66
Concanavalin A 65
Milk Casein 0
Bovine serum albumin 90
Hemoglobin 0

Aida(26)7} X 1.3+ Actinimycetes No.77¢] AAFdl=
< A=A 3} Suzukt 5| 78 HAF(7)2} SAF(8) %
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A28 = -8-%1 83 canacelunin §3 AR o}
o] o|x= 5 0|22 S 3 v
A 5 o8 9SS dolrr] fd 100 pgd
SHEA] Fode vREYel| Zpre] F4 o]
1 mM A H7}sle] AL 243 A= Table 33}
Zovwl @A4E A FFHA B ol glovt
Hg", Fe**, Cu*™ 52 SHEA S “dﬁ}ﬂl zﬂﬁﬁg}ﬁﬁ’r
Takagl ={15% AL wum] 7] L& o] & 993
clut Fe*™ 2] H7A| F4% 849 7225 7Fxgc)
a2 slgem Oishigl Aida(26)+ Agtt, Cdér, Cu?
e8]l Hgt o] A 1A 8o 74y R sk
o} Suzuki $(6)2 Ca**, Co*" z8]x Ba?'9 A
7HA &Ade] <F gullv}t Frlelvty Boasledd).
gAofl 0|xl= polypeptidese| HE uh-3ool of
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Table 5. Effect of the aggregation factor on the various
microorganisms

Relative

Microorganisms activity
(%)
Bacillus subtilis KCTC 1929 100
Bacillus subtilis ATCC 6633 96
Bacillus macerans 1FQO 3490 116
Bacillus turingiensis 95
Escherichia coli ATCC 1634 80
Escherichia coli KCTC 1923 103
Pseudomonas malophtlia 91
Pseudomonas aeruginosa 1FO 13130 84
Pseudomonas fluorescens 85
Pseudomonas pufida 50
Staphylococcus aureus (MRSA) 45
Staphylococcus epidermidis 48
Sarcina lutea 52
Cryptococcus neoformans KCTC 1197 6

1
Candida albicans KCTC 1940 0
Candida bombicola ATCC 22214 0
Candida guilliermondiin KCTC 7144 0
Saccharomyces cerevisiae ATCC 9763 0
Saccharomyces cerevisiae KECC 32016 0
Saccharomyces cerevisiae KCTC 7142 0

Table 6. Biochemical reactions of the aggregation fac-
tor and its hydrolyzate

Reactions Aggregation Hydrolyzate

factor

Molish +
Anthrone +
DNS —_
Iodine — —
Benedict — +
Ninhydrin — _
Biuret — —
Millon -
Hopkins-Cole — —

+ 4+ +

#17}4] polypeptide® 02mg/m/ ¥ 2 Hr}sto]
SHEAL A rlA= WHEgE =AM B3 Ta-
ble 48} o] A}£-3F thRE-2] polypeptides+= FA-S
8] dtgl 2 B3] milk casein® hemoglobind 7}
&4 A&l 81l &3 Nakamura $(14)-& A. sojae ]
%] E# o] cocanavalin Al 2] A}, Suzuki 5(10)2]
SAF+ albumung 8]F3g 213~ polypeptidesel] 23|
Al AMajEcta Badle] o Suzuki 5(7)¢] HAF+=
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Fig. 5. HPLC elution pattern of the hydrolyzate.

A: Hydrolyzate, B: Arrabinose, C: Mannose, D: Glu-
cose

Column, Alltech carbohydrate OH-100 7U, 250X4.6
mm; Solvent, acetonitrile-water (85:15) mixture; Dete-
ctor, differential refractometer (RI); Flow rate, 1 mi/
min; Injection volumn, 5 w each.
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