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Investigation of pathogenic mechanisms of new pathogenic factor NetB from
Clostridium perfringens that causes avian necrotic entelitis.
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It was clear that strains of possessing netb in C. perfringens type A were widely
distributed in Japan and were infectious in healthy chickens. Though netb exist on a conjugative plasmid,
netb was not easily transferred among cells and strains possessing netb that are rampant throughout the
same areas were single or a small number. NetB is a pore forming toxin that possessed high specific
pathogenic activities against the order of pheasants containing chickens. NetB was bound with non-raft
regions on target cell membranes without participation of cholesterol. NetB polymerized among neighboring

monomer molecules formed oligomer formation. In this study I made a part of molecular movement from
binding to cells to pore formation of NetB clear.
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Fig. 1. PFGE analyses of 11 C. perfringens isolates.
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Table 1. Sensitivities of erythrocytes from various animal species to NetB.

A. Erythrocytes from Aves B. Erythrocytes from mammals

Species HU5 (pg/mD* Species HUso (ug/mD*
Chicken 0.23 Mouse 29
Guinea fowl 0.14 Rat 1.8
Mandarin duck 0.32 Rabbit 3.3
Black swan 1.1 Dog 5.1
Rock pigeon 4.1 Swine 3.5
Crow 2.3 Bovine 12
Grus leucogeranus 3.5 Horse 32
Grey crowned crane 3.6

Great cormorant 0.68

Egretta garzetta 11

King penguin 17

*HUj, refers to the concentration of NetB required for 50% hemolysis.
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Table 6.
Sensitivities of cell lines derived from tissues and organs of various animal

species to NetB.

Cell line Origin ECso (pg/mD*
LMH Chicken hepatoma 0.63
CEF Chick embryo fibloblast 8.7
IEC-6 Rat small intestine 18
3Y1 Rat fibroblast 33
MDBK Bovine kidney 31
CRFK Feline kidney >50
MDCK Canis kidney >50
Vero Monkey kidney >50
P3U1 Mouse myeloma >50
C2C12 Mouse myoblast >50
L929 Mouse connective tissue >50
Caco-2 Human colon >50

*ECj, refers to the concentration of NetB required for 50% cytotoxicity.

(4) MR 12 381F D NetB €/ v —43 -3
LU Y I~ =D RHE
NetB DE /v —HFRLOAY Tv—2%

T OB T OJRTEZE T 5729, LMH
AR NetB Z SUs &, FrmiE Al 2 v
THMEL, ¥ 2 FEE B AR R OIS CorEifE
L NetB HilkZEHWNCA L) Ty T 47
BiTole, £, RfEOEEEL LT, 77 b
DY—=N—=THDHAXFT) - OHEKICE D
AL TayT 47 BRI T 72, NetB
DE) v —nFBIOAY I~—00F1F, #
XAV UBHEETDHT 7 Nl XD SHIC
HEORE R BEIRIET D 2 & DR

nic (Fig. 2), ¥/, ®/~—nF &4V
T~ —3 %, F—BESICHFEL TV,

Top Bottom
1 2 3 45 6 7 8 910

| | <— Caveolin-1

kDa - <— Oligomer
250 -
150 -
100 -
5 -
50 -

37-

<— Monomer
25 -

Fig. 2. Association of oligomerized NetB with cholesterol-rich microdomains (rafts).

Lanes 1 to 10, fractions from the top to bottorm of the gradient.
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Fig.3. The effect of MCD treatment on NetB oligomerization. Lane 1 and 2: MCD
untreated. Lane 3 and 4: MCD treated. Odd number: supernatants, even number: pellets.
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Fig. 4. Binding of NetB to LMH cell, detected by the toxin overlay assay.
Lanes 1 to 10, fractions from the top to bottom of the gradient.
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