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Immunological studies on the potato virus diseases

VIII. Studies on the serum protein

Daiki MuravaMA, Tokiya ITo and Katsuichi INUKAI

I #&

EHEX Y A L 2R KR BT 5 2 21
L OTFDOMBEFIZX T 4 23T DHED BT
LT ERHIBN TS (Gratia and Manil, 1934;
Bawden, 1935; Chester, 1935, a, b, ¢, 1937;
Spooner and Bawden, 1935; Bawden and Pirie,
1936, 38; Bawden, Pirie and Spooner, 1936; #J
- tUHE - BRE, 1949, 50, 51; FDMD, 2vh B I
HIZE TSR EaRS P YOI EETN TS
ATOWT Tiselius BRIABIEEIZ & Y BRIk
ZHF%E T % &0 Biuret ¥ (FRRER Y — & HilT 152)
T G TIFER 2172720 RITHhh B8 & v Hitk e
FORZHUH 4 3T REH 3 & LT Chester (1936)
W& B EEFANGE 0 FEW U R EE LT
Cohn % (1940) 2k AR AV TR 24707,
A FET 28 0 HEOR B B F bR B IR FERT
ERBBOT RO < B I 2 TE - 7= SRR EE 8B
AR K IR B R E S R 2 R A R
W URESHBRPRTHARETH D,

II. EEBMEYICRBREE
o A&
X 4 )L ZH4kiE Bawden and Pirie (1938) ®OF
B VERL, BIX A LA mEdEmy 4 L 2%

Rl (RSN e g e E
Rl R 7Te P e o o o (A5

mj

FEE 2cc FERE (3~4kg) DEFHIRIC 4 BRI T
ER L BTE 17 A% UESRL LMEo 7
BEBEOLO ERDIE, BROENMAS 10 HEIZs
B3 17270 Ui 0~3°C IZTHREE L7z,

TRRERS

B4 GRhl - B - BAEL 1949, 50, 51) &k
Thbo

B IR 3

B RSB AE U e X7 £ L R & S BRI 18
BHLAbOEERLMA, X< €T 37°C I 2 Rl
R AR OGE L, BRI L TE LR TT
Diz, D EIHIZOWT, RIS E TV SEERIN
BT 57 4 VAHROBREL KDz 53 < LTERIK
AT O ME Y FV o,

I. Xy MLxmECHT
SEEQOHZ

A A HE 2 BUCRIR L2 WE I BT A R EA OB & &
BRUKBIR W I ERE Y — 72 L B Biuret JEIZ
SO TR E 707,

A. BRUREREHIZ

KB & 0 OERIFE, i«
Vs, Tiselius BXKEIBE (micro-cell) 12 & ¥ 10°C
ISR (pH 7.8, p=0.144) %Ll T k@R
B 50 45 TRl LB 7o skBHRIC 2\ T IIRIFZE 247
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Bl1x DEEATBORREEHNSH (%)

globulin
RRFS 1 by albumin A/G
@ 8 7

E ¥ m ¥ 66.57 6.10 10.12 17.20 1.99

A—1 { L7 ifn bt 55.94 8.68 11.19 24.20 1.27
woIR M W 62.88 8.07 8.14 20.91 1.69

E ¥ m @& 64.86 6.66 10.22 18.27 1.85

A=2 { i 1fiL H 38.03 7.20 10.64 44.13 0.61
/S 1 61.84 10.20 7.86 20.10 1.62

E ® M & 60.88 7.20 8.95 23.16 1.56

A—3 { i i b 45.83 6.03 8.47 39.66 0.85
%X o @ 55.57 8.67 10.80 24.96 1.25

EOF OIm W 61.07 7.38 9.43 22.12 1.57

S—1 {f}f i G 51.75 8.57 10.80 28.88 1.07
%oIx om # 55.00 11.94 9.59 23.47 1.22

E ¥ m 58.38 8.53 10.37 22.72 1.40

S—2 { Bt it b 52.38 9.77 10.40 27.45 1.10
AR Im W 56.73 10.10 12.94 20.23 1.31

J E H M E 62.68 6.14 12.60 18.58 1.68

S—3 Bt i ¥ 50.51 9.39 13.73 26.37 1.02
l L/ A 1R 57.37 11.48 12.20 18.95 1.35

E ¥ m & 58.46 8.21 10.56 22.77 1.41

S—6 { i il T 49.80 9.41 11.43 29.36 0.99
W Ay Mmoo 60.33 7.39 10.65 21.63 - 1.52

Dic. BRIKENT T8/ 5 pattern 2\ TILEEE
SIBOBER (%) & R¥ & REOWML ThHbH, (B
13

PLED EBEEE RS, BXUKEHSHIC KT
FionE ¢ ERmiEe e U T atbumin A3 34 L,
r~globulin {3437 Y O HAREDH LN, A-1 M
TR 48, A-2 T TR 14 2], A-3 e
T 7 EORMAERD B 7z X 81, §-2, 83
Tt S-6 migicTdRLHET 3, 2, 4 U3 EOHM
MEH NI a I VT Sf-globulin 3 y-globulin
W H~FUT FORIRDEFIIF L 7n <, %BrA%FE
HAHLNLHLDLEBNI. T A/GICTHIERED
T WY S PR B R L.

SR AR M T UM ¥ U C albumin
I L, 7-globwlinidifd L CIERIED £ h O
IR LR R L, A/G DI L 7.

Bl Bl oo #2024 LI UEE y—globulin O
FTEETRTALD L BMEND, SMEHIZHT 5
KBTI R T Th B, Blb ZOkEICSs

T y-globulin DA FEBICEHHN D,

B. Biuret &ic X 3857

28, 21 JOX 16.3% EEEIREY — & WL & AT
%, BRIRBEE RO Biuret 33 (0.2 ¥
WY — ¥, WEAE) Y~ B, 2— 1))
Pz CTREY L THREELBE (EEAE e
H— (R ZEATE R O Erma S EED) 2 AV T
BERITOTAERIIREOML TH D, MEELE—H
BHZ O EHEEREZ R L, FOFHEELOHDT
HhHo FE2H)

LLED #5H % B2 HImEC L T vl
albumin A1 L, 7-globulin DA AR BN 7
GBEEH), £7: A/G 788m Lize M LEDBERENLE
£ LA & 3 & AERCHUEIE y-globulin D&EiZZ
EENTVDBEEZEZLNDN, BED Eh I piER
BBl C I3 7Dt AR A 70 O R A D SR FIT
IOTHELZITEHNBLELZDONS, FRENECE
LEECDTEOBEL L AT TN LI % P
EORIDZ ENBADER T B, '
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8 2 X Biuret ¥k MW EES B

KR it H albumin
Bi I T 42.70
Aﬂl{wmlmm 46.00
B il b} 40.13
A._

2 { [ | 1 4400
it i b 44,70

B—2
{ % IR oM % 44 .56
S —1 { woom 38.88
L - 45.24
7 i} b 38.38

M—35
{ %I M iF 45.86
7 1 b 39.46

U-35
{ WX M @ 45.45

globulin
A/G
a 8 7

15.90 15.70 25.70 0.75
18.00 16.00 20.00 0.85
16.77 10.80 32.30 0.67
22.00 12.00 22.00 0.79
22.12 13.07 24.11 0.69
21.66 15.00 18.78 0.80
24.87 11.88 24.37 0.64
22.43 13.28 19.05 0.83
22.23 10.10 29.29 0.62
25.16 10.61 18.37 0.85
23.68 12.05 24.81 0.65
21.00 15.37 18.18 0.83

B 540 my, cuvette: 2cc.

IV. itko B R

FRMOEGIME TIE7 4 L A0, Y4 LX
DEMIROBRIREDMDIFRI 72 OEREEL B
ZEDB Do HDMMBEBONAMESES 5L L
THREBFICAT 5L ONENE L SNBHN, Fo—
FHMEORBIESE L IRED 1 FETHH EE L LR
Do TNTHRATEDKEL B E L TROERLIT
D72,

HIZRD S & O HliED y~globulin Hiz kg
ENTVDEEZZLNDDTROM S FREM & JE
R IE &2 X D T HUfF globulin #18A & Ba&
720

A. BREFEIC X DHEOMEEE (liberation)

ERE 1

X7 A2 it R s L X o 4 L
AR EFSTMZ,  37°C (2 2 RIS 1 K ER
BEPNUCENE LARILR T S Libre Hili%
#OEE (3,500 r.pm., 20 4) LB EERERT,
PE R AR T 2, 3 [@pkorctk, rhiss b
ok (RO 1/28) iwenl, N/20HCI 25
WT pH7.0~pH 2.0 & L, 37°C, 2 KeRiimiEig pH
TITREL, Bl AR ok, 20 ISR
X7 ALZHE (X7 4 LZARHFH b= b 0B, it
XU ANAMHE, 4 b= P L OVIER IS 2 n
2, 37°C, 2 WGk A B 4 L, Y
&L THIMBEZX 7 4 L 21 d, X7 4 LR

B E L, F7-phBER s Lamicd v 4 AR

W, WXy A4 AAMmE, e b MEFAOIER I
BINZ, thEBRIGEIT 2%,
EBRERIREOWL TH B,

B3R WMENLEY L KO R

H woke B n R X
7.0 + - - - -
6.6 + - - - -
6.0 +H - - - -
5.4 + —1 - - -
5.0 . - - - -
4.4 + + - - -
4.0 + +- - - -
3.4 (+ + - - -
3.0 €D H - - _
2.4 -+ H- - - -
2.0 (+) =13 - - -
4 m T4l — 4+ - -
o M - - -
. 1 - - — -
R ) I e

BlED T EL pH FHE% 37°C, 2 BeRmE Uiz
BT DR B2 pH 7~5 &0 b 0izii %M
AR R S N7z 85, pHS T o Tk
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Bmhia Y Rbnismore, 2hdilie pH 7 IZH
B UL LATRE L7 52 pH 7~5 O X TiIE#E LY
R ALY, pHS5 MTORX T HBRFEICED
TAROE LA D SN IIB E e 07 &
AR AT D7D LR Y 4 L 2, X

37°C 2 2 BemE AT o2 ER T, X AR
HE ez 78e, pH 4.4 BT 03 imi Lo X
(pH EIERD ¥ LW EEms btz P,
B b MR ROCER M & M2 72 0 BUEA3
S BHILTIEHM DT,

LIED #ERmS pH 5 BLTIZT 37°C 2 2 Bfildn
BRI BT b D EFB L BN D, ElovkiE
WAZIEHE D 7 A LR BED SO,

ERE 2

BIERRIZ I THIESTB O &S & OB InE T 2
I X O THARA S 5 2 &3 HEE LoD THUE
DRI R R AT,

e FHERPELDZ LI VRO KE LT
FCEE LD DICET LHBEL AN, B s EE
%n 2 THUE & Hitk & 2 o ib a8 Lo TRSEL Oy

TS OE{RA B Cohn % (1940)12 & A 1K1 ethanol
ST L Y S EOSEE T, AEE BET
RYETERDOUL TH Do

serum(1:1) +40% alcohol
0°C (final 15%%)
|
~ |> - !
i

|
7% +50% alcohol
1 (fibrinogen)

pH7.2{—5°C (final 25%)
|

| |
o 13 +50% alcohol i
5°C " (final 40%) IL (—globulin)
|

| |
L&+ PhR
pH 5.4 acetate buffer 1L
409 alcohol (a+ p-globulin)
(1/10m—1/25m)

—5°C

i
T TR
W (albumin)

B EOERIE S TRRERICTH, 77 ABRREL
DAOEITETRILT —5°C ORI TH LD

B5 R SS5EHCTOURREIL

G B © 2, 3 IR R LA B #EEBERRRER 27 3
MEQCEREOHK 1/2 BoAIARE AT L L, N/10 w n-3| 4, 5|6|7|8|910]12]|"
HCl BHMILC pH 3 & L, 37°C, 2BMmas o 1 | 4 |+ |+ |+ = |~ | |- - |-
7 A LEOEE L7 EER AV 7o A BT |+ |+ |+ |+ + ]+
(s r &) M X v 4 AR MmEE® ATk o1 IV RN i (S (VIR O B R
WIS R (0 TR A D Jiffid iR L fce EBAERIIR Wi ||| -|—-]-|—|-1" 1
EOWMLTH 5,
R o DEFERL, ethanol XL D2 Bt
® 4R SOEACHELED W A T B S & DT LA P
o pumyE (MDA BERIAES 2" 5] T, I0, 00 Jo0N W k4 CHEwIg L, Byun
Bt -3l a5 67180101112 m HORELHFAOERIRACL,NLI, -
eyl s I B ey s ey ey RN
Ui VA IRTI TN T BRI RV I ) ;Tizzfm%&m%ﬂOt%%um&@

PLED S & < BRERE GUnEFREOR 1/280DE
BAEKIZ &A1) OIFEETINED T LT
[Ep270 [ESETUED J1l & 56 B I XIS HR
EChD D, AN RIS O BRI BRI
BRIz R T Th o

ZOWENE L Y B % 1 y-globulin @ #4551 peak
2E LR, MBEUAE pglobulin EFEX HiLB,

B. SEBREMFEICEISHEOREE (Cohn F
(1940) 47 & BAEIRIEA v BET L = — L5y 5

B ORIV RZCELEORIGHRLEL <,
T4 EzHiE (pglobulin) 2R $E < EEINTS
L3 BB, A TIE T HEIC fibrinogen, I 2
iz y—globulin, T 47 EIZ a -+ f-globulin, 1V 47T
2 albumin AREDLELEFINTVD2HDEEZD
NN B2, AERICTD ITSECERD RIS <,
WA & REAFEH BTN D7 A T ROy
T b USSR,
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X A4 b 2R FRIC RN T A 2 8iZ LT
ZOMBHEX T A AT BTEOELETH I &
NN T b, (Gratiaand Manil, 1934; Bawden,
1935; Chester, 1935, a, b, ¢, 1937; Spooner and
Bawden, 1935; Bawden and Pirie, 1936, 38; Bawden,
Pirie and Spooner, 1936; #fl - LIE - #E, 1949,
50, 51; i), FUEDEFELRELT O ERIZLD
TORBH SN, B0 ERIEOTEOM
RANREAZ WD & 72T Az, Tiselius (1937,2) 42 &
DTIMEBRSE CEEBEDIEZ albumin, a, §, 7
® 3FD globulin DFEHT 5 Z EAMZ SNz,
fibrinogen (@) i3 B~ & y-globulin DD L EBE
Rb, HEIZ & 2 Tk g, fglobulin HEZ ay,
as, Pr B R ND, WIHED NS DD
D ¥ O E TR T BATER M, LR
ORI G PUR 0z TR R L7z
) OBTEHEBNY KT A L1 & 2 TEHSh
3o MIBLR—FKRBOIEFMmMHE, X7 10X HBEEH
L TRz 2 HMEIIC X 7 4 L X &z TR L 72
Bt 31T B FEHED B E & BB IR L
72a

A TR O 4R BRI B A7 IS CIE R MmF I
Ui albumin #3%4 L7243 y—globulin (3400
L, A/G BB L oo — R g
L C albumin O#hn# K 722 23 y—globulin (33 L
TIEWRED FHIZEWEZ R L, A/GidHnL 72,
% y—globulin (XM IZRVTIERIEL VEL
IR BB & ITRIU I BV T L, T
L MmEOERIE & LT L e -
globulin DO KXIFITLREY & 722> Thivhvio & & 23
e ZOFEREL VBEL THUEA yglobulin D
’ﬁ&;%iﬂfbéltﬁiiﬁgﬁéh%o FRTIE ML
BHEZACTOENCHTZHE & %8 LB IZ
globulin (2§93 Tiselius, 1937, b,c) 743, FiTIX
(Z B-globulin 2B ¥ 5HDbdHB (Seibert and
Nelson, 1942; Koprowski, Richmond and Moore,
1947), MEEEESE (1953) (3v 77 ) PHHEED BR
PRENZDWTHFZE L, PR SR AR 3
y—globulin €% Y, 5SEREAD L DL Beglobulin T
HBEBRNTN D, F/HEGER Y ~ 7 b i EE S
IS Eh T % ENRUFERE (19482, b, ¢, d;
1949) (XFEEWMEE Y — 50T L DR RE LR,

15, 21 JL0t 282 @ 3 HPTIZ critical zone ¥ 3,
ZEDHEAA BB FENTS 2 & & #
Uhoo AEITHNCE B TG BRKE WA & H
#%, albumin, a, B, 7 globulin &FRE N T\ 3%
NERL TOAREEIIA—0O LD TIZRVOT, i
I TELN D ENTEIR L RIDETThH D FE
B TR (1955) JRUHm (1955) D7k (Biuret
) &2 T FA-~RKEO Flmi A OV PRI D M
HEOBE T OV TEREIT O/, LTORKRIMEIC
el UCRAUMAEIE albumin A3UEMIL, 7-globulin
ORAMEBH S GEED, A/G TNl
+ Biuret B2 L2 THHUAIT y-globulin DT
SENTVB EWEOBNT, B LD THAED
A & fe 27O THEFA LI E R T2 & &R
FTZo

FD 1 DIIERET T &0 THUR BT RSO Hait
2RI U TR ST & B4 2 5%
HY, B2 133EERMFTETHOTER ethanol 12
I A Bk U ER ORI L Elo S G T
7o FEFEMYHEE L TiE Chester (1936) 12k AHL
W, MO HFEY Az TUEREEZ DI &ITLY
RO RE L REE LD ICET 2R #
~, BEVREEY M2 TASBRENEnLEE LS
720 AEBOBENGRRALEYE pH 5 T L
7L, 37°C 42 2 BRI L 7 2 & 0 T i3 Kk ek
REDONIC,  Hmd BESHEO BT HlEo %
nE WEBE 5 e SLENL 3 ThDl, HEEE
T HEDOE S DEE D07 Vil Licldhud
Kbk Exbhb, [BEEHO BRAERIC TR
y—globulin DT peak 735D BT zo

TR R TR X D THBOR L {707, B
% Cohn 2 (1940) D HFEZ L ¥ {&iE ethanol 2yl
#1727, ethanol (ZEEELLEE L5 LK
THEONRGE OB 45 A, BRI L DT
R < T LN, £ L CL AR &
HEFHPS EDEHREIZRS, LA HMRETT
0o AETD 0B L VKR TIZ ethanol OEE LN
WL O OMEEHEDOSE 1T 5 FiETh D,

7o EE L7 S D ethanol (i ILEET
WyER V72, Cohn % (1946) (X ANSEAFQHD
72OE 6 FE EIFEND DD E AV, Oncley % (1949)
VEEE 9%, TIZ Cohn 2 (1950) (345 10 JoH R
& Lidrz,

FOMHFC L D EAEE (1, I, u, W) 24
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WTXT A NR ERBERISE T 2R, Tomilik
bELSTBRIOEEN TV 2DHBHbNI, T4
L fibrinogen, M4 HiL a—+ pB-globulin, IV 47
& albumin WEL AW EHEZ SN T BH, EHHE
I BRI NS POEIDNEFEN TN DI L2355
#T\3% (Cohn % 1940, 46),

VI =

1. FA-RROEFIMAE HXT4LAMmEFIZX
T AN R % SUTRIR L 7RI 3 1) 2 EEEan
By & & R IKEHT T R AR Y — SN & B
Biuret FEIZ X DT L7,

2. BlE3FEMmED Tiselius BRIKEIEEIZ L 5
TREYENE DU T E MR B4y RO B HBRRET L
7oo PUMEERMEC L T albumin 234 L,
7—globulin A48 L A/G WS L 720~
VAU & He#d u albumin 2338An L, y-globulin
PP LT A/G L 7z a- RO B-globulin
1% y—globulin 7% 3 4LIEE L\ IR 2 580338
LledmDrz, U EDHERENSLHUEL y—globulin @
BrizEEN T DEEELNL,

3. JeBHaItE AV, Biuret HIZ X 2T BH—%
TOX T A LR MBI X T 1 L2 % LTI L 72
TR 7 O MRS 5y B DWW T E DBy i L
7ok, WIS UmE W e albumin @ ¥ &
7-globulin OBV A/G DEEIHRBHH N, Ak
12T HHUEIE y-globulin DEFZEETRTHBD
LEEZxN BLEBEC L3 SEAYEORSITE
— T,

4, HUEORREAT 3 7T RS 7 & FERE R
FEE 2T,

5. BEANEIVURTURRE S & B (pH 5
BT, n# (37°C, 2 BEfED 12 Lo THHEOBEER 1T
Din. BEENUAD SR IEIMAE O T & 0 RS
Dtz%, BREKEIRNZ T y—globulin DL EIZ peak
MERH LT,

6. FERRMYEEEL LT Cohn BT L AIEEIE 1
I VEEET L a— L BlER v, RBEIZTELR
Fo BN TR US 21T 9 L AEIZ R VTR O R
O, ENEICYEARLE S FEINTHH T EHN
AWHONIze T RGN S BISEFEn D72 i
WEEFN TR L EAEDBI,

D
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Résumé

In this paper there are reported experiments
concerning the serum protein.

The normal serum, anti-X virus-serum, and
anti-X virus-serum absorbed by X virus, of the
same rabbit, were studied electrophoretically by
means of the Tiselius apparatus. The albumin of
the antiserum decreased compared with that of the
normal serum, while y-globulin of the antiserum
increased over normal serum and A/G was
decreased. The albumin of the absorbed serum
increased, while 7-globulin decreased and A/G
increased, compared with those of the antiserum.
1t was found that a-and B-globulin showed no
notable variations among these three sera. From
the results above stated, it was considered that the
antibody was contained in y—globulin.

The fractions of serum protein in the antiserum
of X virus and the antiserum absorbed by X virus
were studies by the Biuret method using sodium
sulfite by means of the electrophotometer. The
albumin of the absorbed serum increased, while
y-globulin decreased, over those of the antiserum
(in ratio). But the differences of each protein in each
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serum as estimated by this method were not so
remarkable as were found by the former method.

Purifications of the antibody were made by
specific and nonspecific methods. The antibody
was separated from the antigen and antibody
complex by treatment with acid (pH 4.4—2.0)
and heating (37°C. for 2 hours). The reaction
of the antibody was lower than that of the original
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antiserum. The peak of the electrophoretic pattern
was shown at the situation of y—globulin.

As a nonspecific method, Cohn’s method was
used in this experiment. Using four fractions
secured by this method, the precipitation reaction
was shown to be most apparent in fraction II and
it was found that most of the y—globulin was
contained in fraction II.
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