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Antibodies to Brain Proteins in Paraneoplastic Cerebellar Degeneration
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This is a report of two patients with subacute cerebellar degeneration associated with
cancer whose sera showed antibody activities against nervous tissue elements. Using an
immuno-blotting method, the serum of a 68—-year—old man with subacute cerebellar
degeneration and malignant lymphoma reacted with rat cerebral 250—kd and 110-kd and
cerebellar 110-kd acidic cytoplasmic proteins. The serum IgG of the second patient, a
50—year—old woman, who had subacute cerebellar degeneration, Lambert—Eaton myasthenic
syndrome and small cell cancer of the lung showed antibody activities to rat cerebral and
cerebellar 98—kd neutral cytoplasmic protein and 68~kd membrane protein. These sera did
not react with the proteins prepared from human and rat brain obtained several hours after
death, which indicated that these antigen proteins were easily degraded and needed to be
prepared quickly after death with protease inhibitors.

These patients’ sera did not react with proteins prepared from rat liver, kidney, spleen,
heart muscle and diaphragm and the antigen proteins reacted with these sera might be brain
specific.  Control sera did not react with any of the brain proteins. The serum of each
patients recognized different antigens. Other reported antigens in the literature are also
different which indicates those proteins reacting with serum antibody are variable indiviaually
among patients with subacute cerebellar degeneration.
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EMEEO BECHEHR, Bt MEEE, R
RS, Bk, S8 a - o VEES LV HBER
EDORMBEEER LS Z LHB D, paraneoplastic
syndrome & BB IN T3V . ThbHiIEBOEE
B k30T Eh BEED remote effect
FEbh, TOREE LTEERER, ABREHR, b
B, BN ERL BN IR TE L, HFCh
5@ paraneoplastic syndrome O EHMAGHF, #
ARG 2 &S 2 B I L DBESL I N,
$ - MR LEY TS 2 L ink DHBEROBET
BRINHBEE, FIEDMRIERDREC REFHIBT
DESLRIMRREN TV 5. FEHE 2 OB/
EHIED BE2VT, MEPOFMEHEERTED B
BT T DTHETS.

fE |

EF 1 68O PBHT, HH46E 4 AFTRO I HEH
LRER R SR EEN e 7. BHS6EIA LD
L BEAR, F10A L hBEIEHR, A CIALESRT
L b 2 AMORCBETREES 7~ 7. [E11LA 308 4%
CABE LT s, —RRBARRC BEIIRDT, ME¥EN
RO EHIR S M5 8D nystagmus, PABE &
RS o/NNEH KT, THIESRRHO UL ED 7.

BERETE, —BIK, R, E(ENRETRER
Ridieh - 108, fighoEQY 86mg/dl, IgG »
20.5mg/dl &ML T, BELR, BERTRTE
B -7, BEEE CT Tk, W&, /IR EREL T
7z. Prednisolone % 5 L3, MBERIIRA
AT Lo, IRFOSTEE 3 B, SIEIEE AR R & h BB
T wAHIQERLSRD bR, ) v EIERIC LD B
Y »o3 (non-Hodgkin, diffuse, large cell type)
DM T ER. BEISA LKL, E11H 8H%E
L. SR TESHMNERETSH S T LR
niz.

EF2 BB OMELIAIT, s0E0rRHETHS.
MFISTE 9 A L h B OB AR, S5 EHT, BED
Lohic S MHBIL, 584 2 Ak MRS a7
MRPA NN TE, FWARBEN YRS, €K
HPE¥EC Lambert-Eaton myasthenic syndrome
(LEMS) & #Z W2 hi-. ML L 0 /MEiER
BhTERELLLOOMSREOE LR L, FF
9 AM/NRRBENERERR IR

5 &
1. mHhiEHESREOER

Lewis rat % T — 7T EMKEL, BEAKBEDIC
KB I O/MEER £ DL, 24582 1 mM EDTA,
1 mM EGTA, 1 mM phenyl
fluoride, 1 mM iodo acetoamide ¥ LU leupeptin,
pepstatin ¥ hEh 10ug/ml Mxi- XKy ) v BE
@ (pH7.4) (PBS) O hTHEI 2+ 14X L. &K
VT 100,000 X g T 6043 O U B CRRBAE 9 1E)
bl (BRROERIE) Jkat, BEIAE Y+
AXEBELT 2EHRDELHE, SDS sample buffer
(10% glycerol, 5% £ - mercaptoethanol, 2.3%
SDS, 0.0625 M Tris-HCl pH6.8)? &AM S ¥,
90°C 54pfElm# L & 5 25 sonication %11/t~
o, FPREITOE 7,5% SDS £V T VAT I FF
BRGNS L O RTBEBRRE 21T/ -l TRTER
ENE O Farrell 59 O F BT~ 1oh8, HEA Kk
&4 v® ampholine kit pH 2.5~4 %* 0.2%, pH
3.5~10 % 1.6%, pH9~11 % 0.6% & L, ¥ VOERE
(X 3.5mm, £ 60mm & L1, Bk, —k
JTHIC R KE Licsy v 2 8% 1 SDS v v
— RO THEkE L. EKEFERDO 5 L, Towbin
HY DHERE-T=tokro -2 FICBLRNCE
Bl (Foy k). SDS YLrEIKEBHE Ty PL
1-hDL, ThEFhoiRe2&1v—-r27 I K7
5y 7 THREL, idREREic e, ZRuESK
BT oy b LbOR 2 EOFERKE S v —HiE
TIFT5 R, AR GREREYITIV, RIGL
A Fy PERAKBIREOZ R v b EXBE R,

EPORIIETH 6 B RTE DI NS, PG
EREHREIS Ao, RRELYRITSEHNT, BR
% 6 BEMIKE LRI L rat XS RIBICAME LA, F
7o, BREEEED rat HEOH LB, B, M, 08,
B S U & LTV .

TREAOMEMBANEE YR T 5729, rat DK
TENBEBI F 74 T4 R « AV /O THEEL,
DN ARS y HCCEEIR RO L, —8E~< b
Fv) v A Y RERITRG, Mt —30°C EER
I T CHEERAF & Lic, BEERUFZEZRTTE
BrRUitk, EEEESET TREERS HE X ich
HLEME T LS 2 ) D 530, SDS sample buffer
MR X M#, sonication BET kB fit L

-8 D8

methyl sulfonil
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RELSHEEATH L aREM S E 2, T OEERA I
BT F P ERFT 50K, rat OMIIE
Sl & B iEROBEAE L % Edge 5P O HHEEH#-T
deglycosylation 1T/t ~7. d /b H anisole
2502 1 & trifluoromethanesulfonic acid 500 1%
BAL, 0°C ki HI L8, REMK 25021 K 1yo-
philize LIc &N EOEEHEY 1 mg B L, 308 H
EXRAFXEBELLE0°C TIREMMEELL., RIE®I
EROVIFNT—FUTHRRL-4°C LKA,
HZRBOS0HB ) P BRI - T BERSELT.
T —Fofti 2B 0E L, Ml 2mM vy Py
ErERiE i (pH5.5) K B Lok, BREE % T
e

2. RELE

Foy b0 oo —2fKiE, 150mM NaCl

& 3% bovine serum albumin %Mz 10mM

Fig. 1 Immunostaing of brain proteins (autoradiograph).
Lanes 1 to 8 were incubated with the serum of the first patient.

W8 N6 8 A

Tris-HC1 (pH 7.4) (TBSA) e, &, —®ikKs
LI, —kPFiE LTEERLUMBMEY 10%
decomplemented goat serum #%&idr TBSA = 100
D L1000 T, 37°CT3MIRIG R ¥z, BED
BRI D F RIS 87, BE LT, BEA
64, BeRth/ NINERE 201, AV -7, &, DKER
fit 6 G, HMEIERD e BH ) o 1 ), SEEERES
RES B, N—F v YRR E OO EBRE 8 Flo I
RV, IR 1P 27 v Lichie b IgG

KLU IgM, IgF (ab’)s % 14Ci/ml DHETIIC,
2RERMIG & B 7. 151 @ 5 ~id Todo-gen (1, 3,

4, 6—Tetrachloro-3¢, 6a-diphenylglycoluril) %10
DD IFELI 007 5 VAEEE T/85E L — b Lk,
lodo-gen %0205 BDH ke b IgG (goat)

(TAGO, Inc., Burlingame, CA, USA), % /it
£+ IgM goat F(ab’): (TAGO) BT 200 £Ci

Blotted proteins are as follows:

lanes 1 and 3, soluble cytoplasmic proteins of rat cerebellum and cerebrum, respectively; lanes 2
and 4, cytoskeletons and membrane-containing fraction of rat cerebellum and cerebrum,
respectively; lanes 5 and 6,dissolved freeze-dried tissue of rat cerebellar cortex containing Purkinje

cells and the other part,

human cerebellum, respectively, obtained several hours after death.

respectively; and lanes 7 and 8, soluble cytoplasmic proteins of rat and

The patient serum reacted

only with the 110kd band of cerebellar (lane 1) and 250kd and 110kd bands of cerebral (lane
3) soluble cytoplasmic proteins prepared quickly with protease inhibitors. Lanes 9 to 13 show that
the control sera from five normal adults did not react with the blotted cerebellar cytoplasmic

proteins of rat.
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D B R, 4°C T9MRChCHE LIRS
V10
BHEREORIGH = ~ oo —28KiE TBS THL
<& H L, 15t 6@t~ 1. HEFHRO=boE
o — 2 HT g X, LKB Ulirafilm 3H @& X
BT—80°C I 48BERIHE L - BB L7,

& ]

FEF 1 O MR rat O KRS L O/NRBRIE S EO
110kd & ARRIAE S @O 250kd O NY PR RKIGL
fo. BABEOEABEEGRIERT, R X UR
HeEMTHME LK rat b BB Ihith-1, 8k
R 0 H L /MK Purkinje 3% & 450

5, OO EDRIGL A DRk -1 (B 1),

TRABREESE T O v b LicbOORERE T 110
kd 2 BHEOEEBEALYRLEL., TIFT Iy 2 CREL
EEOKME G EETLS L, 110kd Bk £ o
MEXGT S S D EROD minor TEHHE &
Hphi: (B2 ).

fEF 2 DI 1gG T rat O KRB & U/NEO B

HAYEICHEET S 98kd B L UBEAHE O 68kd Doy
FEBRG Ulc, fER 1 X [Ekk, SEERMISR 2R TR
hice Pk LU rat & RIGBR ORI -1,
7 rat O, B, M, 08, #EBES L KIGT 58
YR\t -7, deglycosylation D =7 F
FEA 7 BEREB LLLOEORBEL R Bk
- (B3). “IERKED 7oy T, 98kd X
thik D, 68kd XX PHEAEMHOFEALYE LTI
(B 4). —kiuEC BBy AV IR Cl, rat MO
JEELUEHEO 7oy hIEIET 537 FIXED D
Nieh -7, i, MBOEIV-TFHR D rat DKM,
INMOBEAE L ALRIE Lish -z,

E =
paraneoplastic syndrome @ 35 [ M
B HRKIEE Y Bl L 0BG Eh TV 5.
HEMBILENFETRINTLIH0E LT,
Wilkinson &!V Offif#lC sensory polyneuropathy
BT BT, KK, N, FomEmiaomiaE s
Ffcfmsnic s VWHEEGsH 5. f1, Trotter

Fig. 2 Immunostaining of brain proteins blotted after two-dimensional gel

electrophoresis.

These 2D blots were stained with amido black (left) and with patient serum developed

autoradiographically (right).
patient serum.

Blotted proteins were soluble cytoplasmic fraction of rat cerebrum.

Arrowhead indicates the counterpart of the spot reacted with the

The one

hundred ten-kd acidic spot was clearly stained with the patient serum.
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512 Greenlee 513 | Jaeckle B X thZTh+ v
F UK, URHE, FLE7n &M IRRE A fF - Yo fT
PNRD Purkinje MO kA, £ Graus 519

{388 sensory polyneuropathy % £ - #- §TH
BHlogsgmIh it ME L TW 5,
blotting #ET/R L TWLWADiE (1), Grunwald

519 o & T, MR RMEREE- L 2 HITEEM
fa - o MR mE T UL/ FARB IR D
&8, paraneoplastic syndrome O [t i (&L
B LB O MBERATHASEHEL TV A, B
et/ MNYEMREY £ L& LT, Brown 517 @

f B - o BT R - N - Bl RS EET
% 85kd @ /¥ K4S, Cunningham 5'® O, 9
BEI k-7 7 FICHEE Purkinje 8O MBI F
T HE 628 64kd BLU 34 & 38kd DNV Fsgts

Immuno-

Hes 624 8 A

EhicboRENDH L. FEHO 20 TLHRBEIhi Ny
FiiohboBERMELRi-TEY, RIETHET
DU EMBB AN EET 5 B —Tidi.
Cunningham 5 3R IT7 -~ sT, RUE
S/ NNEHEDORG R & D OB EREY vV
FITIEHT  Purkinje MfREALEDLEL LI &%
ARLTERY, MMETHERT S EIEBEOBEHCLY,

FlEMCL VRS bond Lt 72, 2hb
M 28 U b MR IR & S U 86 o0 & & BUS
FE5RTIE <, $IZ immunoblotting & TX X b

RIS ASFEER S h 5 & £ A%% L. immunoblotting
BT, detergent ¥ MATEK KB TH I LITLD
in situ TOEBEEY SBEL, BIR T HRN SR
HdbZsbELLR, in situ TREMHFRIITLS
WO SRIGLTLE LV, BN FR X

Fig. 3 Immunotaining of brain proteins.

The second patient serum reacted with 98kd cytoplasmic and 68kd membrane proteins of rat

brain.

Lanes 1 and 2: rat cerebral cytoplasmic and membrane proteins, respectively, lanes 3

and 4: rat cerebellar cytoplasmic and membrane proteins, respectively, lanes 5 and 6: human and
rat cerebral proteins prepared several hours after death, respectively, lane 7: deglycosylated rat
cerebral cytoplasmic proteins, lanes 8 to 11: homogenates of rat liver, kidney, spleen and heart

muscle in order. Lanes 1 to 11 were reacted with the serum of the patient.

Lanes 12 to 16: rat

cerebellar cytoplasmic proteins were blotted and reacted with the control sera (12 and 13: sera
of normal healthy adults, 14 to 16: sera of the patients with spinocerebellar degeneration).
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Fig. 4 Reaction of serum antibodies in the patient with brain antigens
(two-dimensional gel electrophoresis).
The serum of the patient reacted with (a) 98kd neutral cytoplasmic and (b) 68kd rather basic
membrane proteins of rat cerebellum.

Table 1 Immunologic study in paraneoplastic syndromes in the literature.

Grunwald Brown Jaeckle/cunningham | Our case 1 Qur case 2
ian Ca. Hodgki
Neoplasm lung Ca. lung Ca. %Z'g;;%nCa.a nl(;nmp}(l)g[gn;n lung Ca.
Neurological visual cerebellar cerebellar cerebellar cerebellar
manifestation dysfunction syndrome syndrome syndrome syndrome, LEMS
Number of cases 2 1 7 1 1
Immunological
method
1) Histochemistry |retinal neuron |cytoplasm cytoplasm cytoplasm
of neuron
cerebrum + - -
cerebellum + purkinje purkinje
spinal cord tumor cell + -
2) Blotting Case 1 Purkinje cerebrum cerebrum
retina cerebrum 62/64kD 250kD, 125kD|cerebellum
65kD, 20kD |cerebellum-—85kD 34/38kD cerebellum cytoplasm
tumor cell line {spinal 125kD 98kD
65k D membrane
Case 2 68kD
retina

205k D, 145kD
tumor cell line
145kD
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AREREEILLIELHHD DB,

AIED [Mrp ki EE & R L oLdbRicds 3
alfEE A EZ Hh A, EREEARE L TE#ESEE
R T5, FBHEEFADMAEL deglycosylation %D
RTF FRBPLEORNIELN T, EAKL H#HHL
LEIEELORBIIBOh -1 (BB, KFEER
F—48) OT, EBEHOEHC T S AEESRE S
7-. paraneoplastic syndrome THHEIHHEE L
THE K cboohic, BESHEEIRES RIS D
{¥7c\». monoclonal gammopathy CfEEE%
H-TebOTIE, BAKEHREASEHEIhTW5,
IgM paraproteinemia % f£ 5 polyneuropathy @

#I Tk, sulfated glucuronyl
20}

glycolipid !9,
disialosyl ganglioside?” | sialosyl lactosaminyl
paragloboside ?” i X DEEIEER 2 v Fo 4 F VR
EDLILEED KT L REHPRVH IR TS,
FhEH - o VEREROKRBEYEL, MEPK
GM; & GDo A3 BGOSR H S hl 2 4 5
5. ZhHOIERIT, paraptotein 25 # R EDRE
RS9 5 L DEEOTEHIT LI T, L L&
i Hays 529 (X, myelin-associated glycoprotein
(MAG) & LTHifkiEH%2HET %5 IgM parapro-
teinemia % 7z -/ polyneuropathy OEEMET,
BN passive transfer SAJfECH-» - L MEL T
%.  paraneoplastic syndrome T% LEMS Tl
BEMBS B 1-8¥~D passive transfer IZHIL
Th 0, MPLBFER T/ ->72 LEMS EETHE
THEARIC L EAS A R 520 fo b, Hiik K o fHKRBE
ERFD, BLAOMSEETHS LT A0SR X
s, 1o, EFBOEM1OL Sk, Had/ My
HER T M g sERO MECEET S E
REBLTED, ZhHobifkbimfaBEEtc -»
ik, H5Hh LTS 185 38 2 50 B i &
Bbhs. g, ZhLHOROBER S MFCA SR
ERIUHEHEA ST A S ah T, of,
R ONGSRIMEL Bbh, oML TIIE
O T L AR DB LETHS.

FHOIER 2 TlL, LEMS % £/~ T\ . Lang
527 Fukunaga 52X LEMS EFIOM#F IgG
B8, PEEARD ¥ T RBIEIH LTAN v U LEELE
AEETEZEERLTV5. FHOER 2 D MiEL,
BREOH T Y 32— FCHUTRIET /v FiE
Livieh - Tehs, BTy 7ABEE, Biids
WYY LT e Y AADEAASRIID AR D EEbR,

V7 RERE BB 5 YRR S0 L S LE
EBbhi.

myelin basic protein, glial fibrillary acidic
protein, S—100 72 & T DRt X < ¥ TV 2 HERM
BREREQESREIR TV S5, ERl1BLU 20
MAELRIG L ic il 3 FRIRELBIh b AR -
Tk, SREDFHELHLMC LT BESD S,

$ i, BEMFEPRG LIRS BT
BLABSIRIGEA LR b &L, REZIL
TEBCHET LD Ehbh, £ preparation &
BARSTEBRSLELBhh.

KRR EEET 2 & LAFTERERTFRT
BANEREZHFCERR LT T, 24,87 T2
WE LB AP R i e e BB, B
BERER A AR BRE =80, BPEE,
Wik, BEE (BIKAKES—NHEM), L&
Lk (HKHERFEHE AR &4, LiAPFE=R
MEfmEEst, SARIKF R TR fE R K R
HERCERB L.

ARFRDO—ERIL, EAEHEREDELMERE
AEAFREOEINT L - 7.
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