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) KR @ Streptolysin S HEpERIEIH |
WE 7 cofactor [TBE3 5 HF5E

g2 #
<7 v X bo cofacfor 04

ERRZFRERFMEELHR (XFE : BF BEHD

iE Fp g2
7 M IR T
7 27N #

(AT : BAFISTAE 7 B 22R)

BE, U RAEE (RNA) kX 5/BgoSsSt- ENERELTOBETCHITH LD cofactor i

reptolysin 8 (LIFSt-S & $UREET) HBER
KRBT 5 E LRI D - F D P
B%, RNA &z 2Bt 2 ¥ v aiciFdEe
LT St-S OMEY S I 5HIEFEDD
DRFHAINRTHBEDOTH B30, © OFIEE
X% EBRTR » VYA BHET cofactor
ELTRT U BEBWRBHOLERINL B0
EDd Bz LiItonTik, 3 Clkk Bernheimer
O LU RME, TEL O risT
EHFEINRLLCHTHE® ZLCzDH
PRFOFRBERMECEL T, * hit auto-
claving-resistant ¢k v, 100°, 803 DULE
£ X - CpHI2THHE I 1 5 3 pHI . OClRZEE,
LrdRIETEHERDEWS Bl bk
ST 27D Th B4, FEHEKS i

PEETBER)RTF v F GEBERE) &
BEroEdsc 2 elkLi. fiih, b
e iR =7y EEE2HR L LTED co-
factor FHYE OBRER ICE Db %D
Th 55, TOR, HED/PH® X - CRNA
Db DICRT Y (3~5%) wilix Bl
XAV ACHHELYRE St-S EHRMRBC D
5B5L VS HERLWIZINZE VLI EdD
»>TC, ZZkHBEOEMLLEED R LY
T 3wz,
LrLEAZETSS b, ¥FRT Vi
¥} % cofactor EHYE & St-S HERYE
ERBITC X > TR N, BBRBRNEC
BT LBERRE e EEsz22mb,
e I B IS s B O cofactor FEEY

ARRDOETICR AR TV BRUCRERECFHAT LS OBRSIESI L AN T & 2 TL

T, BHOBERLET.

* Hic Bernheimer) {3 RNA @b ic#0 RNase—core 2B AHIEET <V —RB230EINV
A IVOWPEES - TEILARF I VIRELD B EZTHL TS,
) BRABICET 5 S-S HMENHEOXERBIC OV TOMER B THTH.
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BODMMILOBRR OB TS bl Th 5,
Thbb, LUTrR, BEEZTCCELhLEE

COWTOHRETSH 5.

L ®EMEd L UBBRHRERERE

A, M OB

1) Hikk BRZIRFED Streptococcus hemolyticus
“S-¥” ERLK,

BRI OFERE : El 7 1 2 ¥ (pH7.6) 100ml
WIAESHEAERL, 37°C TIKIsHEE# b0
%, BLLE (8,500r. p.m.1653) L, ZOHHEK
7203 10.85% NaCl100ml 5% d - T3 3 dEieig e
Z3EIEECY. REBOmE (ERE) LHRER
— Yyl (BUFPBR EHERET) KBE¥LYD
bDERET.

2 RFIV/ER:TROIZ =, W, BRABLU
Witte o 4 &,

3) Y RELEE : KD Yeast sodium ribonucleate
“Merck” {T7z00 L BKIC L % Bigoab o (K
RNA R @O Ag- HEHE — BBRBIE — BH
RNAER) 2B EC ULEEREEY 2ER L.
Z DREBIRNA 0% KA ERKE UTHEY.

B. Cofactor jE{:DIEATE
BEEE — ) v VK (M/15 Nag HPO4 7.2ml +

M/15KHp POy 2.8ml + Ringer 3 40.0ml, pH7.2)

II. =

¥, THERCHWT

1) RO _7 PV ERLh BAOE T 5%
PBRFERECR, 7=, EH, BRRIUY
Witte @ 4 ZRcRiZ & AEEEN LT L,
Ll

2) Taa—e B XEEO RBRE WS AT
RES> 3 7 ==RR=Witte L WS AF TH
BT

RELNREDT, AHETES-IELT
v oI BERE LTE®D il
¥4, HWK<7 b v & oD cofactor FEHEFS
OREHSHBEXENTRER LI OTE{TH

ZEWATII A ELLVDYS BB XS S-S
ENERICX -7, $1bb, £hEh
i) (@i 1.0ml + PBR 0.6ml + 10 %4558 RNA

¥20.2ml 4 1095 <7 b VESSD /KA 0.2ml]

B, BXU
i)  (Ei%¥%H1.0ml + PBRO.6ml + 1094538 RNA

%0.2ml + 0.85% NaCl0.2m1) B (R
RAREEET 3 _AORBE (EREE 2mlw T, H
BRNAZ 20 RR7 + VESOBRERLIS) 2HAEL,
Fo 12 BT COKBPICEHET S T L K. KB L
ThomEONELE LR (38,5001 p.m,154}) I
U, WIERIC OO TAMIOERBRETS.

EMRABREINEZEERAD 1 Bk v v FRORTHE
BAEERLUTOETHRELCK ~ /2.

PR T VESD cofactor FHD FEOPALR
) Bioi) of_ EERICE Y 2IAMAORETHEA
TEH5hITH B, BB, BLLTEZhBET S-S
BWESBLSROHEI DELLPDL DI (HR
Ji1.0ml+PBR 0.8ml+ 109§ /& K&k 0. 2m1)
BRIKDVWTORBRES B - .

&
5. Thbb

1) BBHERT b KBTI \WT 5% 3 4%
BOTNa— (98%) I X BILBIRIE.

2) TAo—ABYO KARCEZWT S,
FESEOTVa—N (8%), T—FABIT
Toa—v (98%) O FRAINC X % LB O
W (P-I-AHS @ cOESTRISE cofactor

EHmEE S-S BEMIERTIHEBEELT

W5, 3

3) P-I-AWBOKEKY 077 R
EIDLOOEFHNKE 2w T B B kB

T, ZB®) . cofactor FEUMEHRBEZAMTH S
B, St-S EAZ B CTHERESITETHIRICE

*) HEEO RNA 8RR T TIC cofactor JEMHEAEA LT 2D THILEEIC X AS-SHERRT,
2O XSRS B0 Tik S-S o ($UbLRBRHE) BB 505 cofactor HEHDIER
KB LY., L Lo RNA SN TRZFNEROEET TR St-S OEREEOLDTEKTDH S
2, R VOLEBNTIRLHT St-S OEEBENEC 2 C LBTHERTL LID LN,
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L, B, K 2 ) REEEEO Streptolysin S Megpghmaes b imisy
cofactor |{ZBH¢ 4L (58 24D 8

3. BRNECE ARSI (P-DIEA).
4) B KICIwT 57 va— v (P-

DOEi4y : z dE4IHL cofactor (EE A 245
B, BRI TEDR—1—S a5 74—
BEO=vEF) yBlEORRY FEE5Z 3. ).

5) P-DO W#4k#EK © Amberlite IRA-
410 (CI"ZY) BB 2L d7cd © O KKk

(P-DO41o53) . ¢ fIRTRUDTA—r—
ru= A4 V574 —CHR—OREY b ES5Z B
cofactor JEMEANESNS.

WERRSRT Py “EEH” RERELT,
hic FERSEEREY BRL T EShE P-1-
A, P-DI, P-DO &1 P-DO4io OEHEL
20 THRET L RERE R IR ~hE
(A) BES® cofactor FEM:E D HEHEER

Thbb, RWEADI %1% AhL KR
RFEE KT 5 cofactor JEM:%R Hig L ik
Bchd2, AD cofactor WO E Mz ixn
CEi% 0 -+ 45 B8 + PBR +-0. 85 %5 fx ik ik
H(No.6) TREOELLEFEHD 18 FETL
HEMAEEL Colsnwiedl, 7y K
87 (BEED B XUEhsb oS P-1-A, P-
DI, P-DO %50k P-DOs1o %0 (1%)
L &BKTRE D LERO W T hb 375NN
EEWTHEARTHY, LrdELDHO EFE
P-DOy410 (No.5, 1:2,0485%)>P-DO (No.4,
1:1,024%%) = P-I-A (No.2, 1:1,024%%) >
P-DI (No.3, 1:128%)="Peptone“Ki24”(No.
1, 1:128%) THBHEXR5.

Thbb, ZOER P-DO4sio M5 Cii/E
BoR7F by “BE$” X od cofactor jFik s
WA TRIESEREE-INATED, Zofl
OEDTRERBHELEVWTE»TwBEEn

1. #

AWETHHRO T VLB RNA ©
St-S EEZRRBIH T 5 cofactor FH% £
TOPEORRENEFE bR, FO#E,

a) Cofactor FEHHE N 7TV a3 — v pEREEC
b0, Lrdd -~ EbBIAEE WEIRS,

b) = © B A ® Amberite IRA -410

2 &35,

birdick SIRROKE S P-DOs1o B
@ cofactor ¢ LTCOZERLFOEEBEL
TWwWabZ &8 by 3,

(B) £EAc>nwToRH RNA 2z
AV T ARG D HEER
FARFEHORT Y “WH” L ErhrbE
bt P-I-A, P-Dis kv P-DOs1s D%
W 2nT, TREEKE St-S WEEfE v
B hBRLEBRETES. Thbb, A&
T4 P-DOq1o BIYBARKIIZ L AELL
St-S gy (No.d) L, BIFEI®
P-1-A HIC X ->C St-S OHEENR B T
WBEEWIHRICEETNETHHS.

[C) BB oW T D (LZHHE D OERE
%5k L@ cofactor {EHEERE (£2)
¥ LU St-S HEHRR (F4) oz e d
€, R7 by EEE” (R L rhnbBbhk
P-I-A, P-DO, P-DO41o% X UP -DI (Gk5
WD) OFhEFhic 2w TLRREER S
(Ninhydrin, Biuret, Orcinols X t¥Dische)
BbKR—r—Juw bS53 T7 4—, IV
BN BB R /AT Eb Ry — R
RLEdDTH 5.

PEREEE TO RSPy ekt s co-
factor B E T2 E5E CHEL W R T
B30, WECIhBLOHBREYREERTE
T[P-DO41oM 53 cofactorBH 2 H T 5 EE
C#ifb & hiIREED polypeptide Y E X 0 7
3% ] LU TET HEBEWERWE LWL XIS,

B

(Cl) ##T cofactor {EH: W& 2 EEMLO
ReEETREBEL > %,

¢) = ® cofactoriFiEE R %5 { poly-
peptide TH 5>

WS HEHmBNED Rk,

¥ 73 /EEICIE cofactor FEHEAIISLY, 1D
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Table 1.

Procedure for isolation and purification of
cofactor from peptone

50gm of Commercial peptone preparation, dissolved in
1,000ml distilled water
l + 3,000ml 98% alcohol
Supernatant Precipitate
dissolved in 500ml distilled water
Addition of 500ml 98% alcohol, 500ml ether, and

500ml 98%% alcohol, in this order

| ] —
Supernatant Precipi.tate = l P-TI-A l 5gm

i
45gm of P-1-A dissolved in 200ml distilled water
Dialysis, in a cellophane bag,

against 400m] distilled water at 2°C for 48hrs.
I

; {
Outside fluid Inside fluid
-+1,200ml 98% alcohol ‘ Lyophilization
| R
Preczlpltate = ‘ P-DO Il.5gm ‘ P-DI ’1.2gm

white powder
} brownish—colored powder
1gm of P-DO dissolved in

400ml distilled water
|

¥
After passing through a
Amberlite IRA-410(Cl~) column,

lyophilized
" P-DOg10 | 0.75gm

white amorphous powder
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Table 2.

Comparative experiment on the cofactor activity of
fractions, P-I-A, P-DI, P-DO and P-DOy1,,
for Streptolysin S inducing effect of RNA

Test-tube No. 1 2 3 4 5 6
‘Washed Streptococcus
suspension (ml) 1.0 1.0 1.0 1.0 1.0 1.0
g Phosphate-buffered Ringer
3 solution (ml) 0.6 0.6 0.6 0.6 0.6 0.6
P 10% Purified yeast
: : ribonucleate solution (ml) 0.2 0.2 0.2 ] 0.2 0.2 0.2
8 peptone“Arei” (ml) 0.2 . . . . .
g%
21 a| P-TFA (ml) . 0.2 . . . .
2ls :
| 2| pDI (ml) . . 0.2 . . .
[} 8
5 ® P-DO (ml) . . . 0.9 . .
&2
= PDOg10 (ml) . . . . 0.2 .
0.85% NaCl solution (ml) . . . . . 0.2
Each mixture was placed at 37°C for 2hrs.,
and then centrifuged
Further treatment of mixture Supernatant
Titration for hemolytic activity*
Result of hemolysis test (Reading taken after 2hrs. at 37°C)
1: 2 1 Ht e it 1t Ht
1: 4 1t it 1t 1t Hit ++
1: 8 H it Ht 1t Hit +
< 1: 16 H# Hit it Ht i -
<
5 1: 32 H i HE 1 it -
Tt —
L
,% 1: 64 ++ it + H it -
3 1: 128 + i + 1 Ht -
=]
;§ 1: 256 - " - m W -
a 1: 512 - +H - +H H -
1: 1,024 - + - + H -
1: 2,048 - - - - + _
1: 4,096 - - - - - -

* 1ml of 1% washed rabbit’s red cell suspension was added to Iml of each diluted supernatant.
#4 = complete hemolysis ; #4, ++, +, &= = partial hemolysis ; — = no hemolysis
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Table 3.

Test for cofactor activity of P-DQy410 in relation

to its cocentration

Test-tube No. 1 2 3 4
Washed streptococcus suspension  (ml) 1.0 1.0 1.0 1.0
3 Phosphate-buffered Ringer
© solution pH 7.2 (ml) 0.6 0.6 0.6 0.6
=4 10% Purified yeast ribonucleate
<) 2]
& . solution _ (ml) _ “0.2 0.2 0.2 0.2
L
&1 o | 10% solution (ml) . 0.2 . .
S5 3
e 8 2% solution (ml) . . 0.2 .
a |
a
§ A 1% solution (ml) . . . 0.2
0.85% NaCl solution (ml) 0.2 . . .
Each mixture was placed
at 37°C for 2hrs., and then
centrifuged
Further treatment of mixture
Supernatant
Titration for hemolytic activity

Result of hemolysis test (Reading taken after 2hrs. at 37°C)

Dilution of supernatant

1: 2 H it 1t i
1: 4 +H HH it HH
1: 8 + it 1 H
1: 16 - H Ht +H
1: 32 - H +H -
1: 64 - 1 + -
1z 128 - it - -
1: 256 - H — —
1: 512 - H - -
1: 1,024 - + - -
1: 2,048 — + - —
1: 4,096 - - - -
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Table 4.

Influence of P-I-A, P-DI and P-DOyg410 on the
Streptolysin S formation of
Streptococcus hemolyticus

Test-tube No. 1 2 3 4 5

Washed streptcoccus suspension  (ml) 1.0 1.0 1.0 1.0 1.0
=4 Phosphate-buffered Ringer
.g ; solution pH 7.2 (ml) 1.0 0.8 0.8 0.8 0.8
Ea“—-; ‘5 | peptone “Arei” (m)) . 0.2 . . .
Exl o
g=| £ | P-I-A (ml) . . 0.2 . .
28| 2
e & | P-DI (ml) . . . 0.2 .
S

S | P-DO410 (ml) . . . . 0.2

Further treatment

of mixture Supernatant

Each mixture was placed at 37°C
for 2hrs., and then centrifuged

Titration for hemolytic activity

Result of hemolysis test (Reading taken after 2hrs. at 37°C)

Dilution of supernatant

1: 2 + H 1 it =
1: 4 - + it it -
1: 8 - + H 1t -
1: 16 - - + H -
1: 32 - - +H +H -
1: 64 - - + -
1: 128 - - + + -
1: 256 - - - - -
1: 512 - -\ - - -
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Table 5.

Comparative illustration of biological, chemical and
physical properties of samples, peptone,
P-I-A, P-DI, P-DO and P-DO410

T Sample Peptone
e “Arei” P-I-A P-DI P-DO P-DOj410
Properties \'\ (original)
2 Streptolysin S inducing % .
s . ) + + + + + —_ -
= activity (cf. Tgble 4)
'é Cofactor activity for
2 | RNA in inducing
E:'g streptolysin S + + + + + 2 +++ | ++++
(cf. Table 2)
Ninhydrin +++ [++++| +++ | +H+ |+
Biuret + + + . + + + + T+ + +
g
E Molisch + + . + + + — _
g
=
®)]
Orcinol + 9 . + ¢ —_ —_
Dische T . 9 - -
2 Number of ninhydrin-
@ | positive spots in paper 10 ~ 11 5 6 3 ~ 4 1 (or2)
~ chromatography**
i
g | Nucleic acid-like UV
= — — — — —
B+ | absorption spectrum

% Positive tests are graded arbitrarily as follows : 44+ 4, ++ 4+, + +, +, and — represents
negative test.
% A mixture of n-butanol-acetic acid-water (4 : 1 : 2) ; ascending, at 18°C for 15hrs.



