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SUMMARY

Anti-liver cytosol 1 autoantibody (LC1) characterizes a severe form of autoimmune hepatitis (AIH),
staining the cytoplasm of periportal hepatocytes and targeting an unidentified 60-kD liver cytosolic
antigen. To identify its target, we used high-titre anti-t:Gera from two patients with AIH to screen 18
cytoplasm enzymes with periportal location by double immunodiffusion (DDI). Both sera gave a broad
precipitin line against human liver cytosol, suggesting that they may recognize two distinct antigens, a
possibility confirmed by the appearance of two precipitin lines when DDI conditions were optimized
(0-8% agarose and 3% polyethylene glycol (PEG)). Experiments by DDI and Western blot (WB)
identified a liver cytosolic autoantigen of 50kD, different from LC1, giving a line of identity with
argininosuccinate lyase (ASL). Reactivity to ASL was then investigated by DDI and WB in 57 patients
with AlH, 17 with primary biliary cirrhosis (PBC), 15 with chronic hepatitis B virus (HBV) infection, 13
with op-antitrypsin deficiency, 17 with Wilson’s disease, 18 with extrahepatic autoimmune disorders,
and in 48 healthy controls. Anti-ASL was found in 16% of AIH and 23% of PBC patients by DDI and in
14% of AlH, 23% of PBC and 20% of HBV patients by WB. No argininosuccinate was present in the
urine of four anti-ASL" patients tested, excluding an inhibition of enzymatic activity by anti-ASL. The
addition of anti-ASL" serum to human fibroblast cultures induced a significant increase in ASL activity.
ASL is a new autoantigen in liver disease and its clinical relevance warrants further investigation.
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INTRODUCTION condition with a particularly aggressive behaviour. Since some

o ; . o .
Autoantibodies have a central diagnostic role in autoimmune Iiver50/0 of these patients were simultaneously positive for LKML, it

diseases, including autoimmune hepatitis (AIH) and primaryvAvﬁjtsu%QI?StAe:ﬂ_tlr_‘gtla?]g'vbgvlefohu;g ;grevnesﬁ‘):esﬁgﬁgd rrga(r)l:;aer dOf
biliary cirrhosis (PBC) [1,2]. While the diagnostic antibody of ype 1. ! ' q y rep

PBC is the anti-mitochondrial antibody (AMA) [3], being present also in patients with ANA/SMA AlH [12].

in approx.95% of patients [4,5], diagnosis and classification of, Anti-LC1 can be detected by dn‘fe_rent tgchr_nques |nglud|_ng
. ; . . . immunofluorescence [11,13], double-dimension immunodiffusion
AlH relies on a panel of autoantibodies. AlH type | is defined by

the presence of anti-nuclear (ANA) and/or anti-smooth muscle[13’14] and Western blot (WB) [12,14]. The molecular identity of

(SMA) antibodies [2], while AlH type Il, affecting mainly children the antigen recog_nlzed by_antl-LC1 remains unknown. We kn_ow,
. . . however, that anti-LC1 stains the cytoplasm of hepatocytes with a
and reportedly running a more aggressive course [6], is character-

ized by anti-liver—kidney microsome antibodies type | (LKM1) zoqal distribution within rat liver, being particularly qbgnqant in

the molecular target of which is cytochrome P4502D6 [7—10] periportal areas, as demonstrated by the characteristic immuno-
Recently, interest has focused on an autoantibody dire'cteguorescent staining. The LC1 antigen is contained in the cytosol,

against an antigen contained in liver cytosol (LC1). In its original as shown by Martinetal. [11], who tested antibody-positive sera

description by Martinital. in 1988 [11], LC1 autoantibody (anti- against subcellular liver cell fractions, and has a molecular weight
LC1) was found in patients with clinical and laboratory manifesta- of 60KD.

: - . . In an attempt to identify the antigen targeted by the LC1
f AlH f f th . o .
tions o and was considered to define a subgroup of t ISantlbody we used two high-titre anti-LClsera and screened by

Correspondence: Professor Diego Vergani, Institute of Hepatologydouble-dimension immunodiffusion (DDI) a large panel of

University College London, 69—75 Chenies Mews, London, WC1E 6HX, €nzymes localized in the periportal areas and with cytoplasmic
UK. distribution. Reactivity of the anti-LC'Lsera was then compared
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with that of a panel of sera from patients with a variety of liver yielding the cytosolic fraction represented by the supernatant
disorders. obtained following the removal of the nuclear and mitochondrial
fractions, after a final centrifugation for 90 min at 105 @0®n the
basis of enzymatic activity [11,17] the contamination of mitochon-
drial succinodehydrogenase and microsomal NADPH cytochrome
Patients C reductase was1%. The protein concentration was measured by
The two high-titre anti-LC1 sera used for initial screening were the method of Lowryetal. [18] and adjusted to 4 mg/ml.

obtained from a 10-year-old girl affected by LKMAIH, and a 5-

year-old girl with ANA/SMA™ AIH and will be henceforth  preparation of guinea pig anti-human cytosol antiserum

referred to as serum 1 (S1) and serum 2 (S2). Anti-LC1 wasgyinea pig anti-human cytosol antiserum was raised by Euro-
present at a titre of 1:64 in S1, as determined by DDI, since in LC1fyentec (Searing, Belgium) according to the following protocol.
LKM1 double-positive sera the immunofluorescent LCI pattern isyyyman liver cytosol (20 mg) was injected into a guinea pig by the
obscured by that of LKM1 [15], while in S2 it was 1:320 by jntradermic route. This procedure was repeated on days 14, 28 and
immunofluorescence. A further 135 patients were subsequentlys The guinea pig serum was tested during the immunization
studied; their demographic and clinical characteristics are suMgegimen and after 66 days for the presence of anti-cytosol anti-

marized in Table 1. They fell into three groups: 72 had auto-pqgies using DDI and WB. The serum used in this study was
immune liver diseases (55 AIH and 17 PBC), 45 other liver gpiained from blood obtained at day 80.

diseases (15 chronic hepatitis B virus (HBV) infection, d3
antitrypsin deficiency, 17 Wilson's disease) and 18 extrahepati
autoimmune disorders (16 connective tissue disease, 1 autoimm
haemolytic anaemia, 1 autoimmune thyroiditis).

Of the 57 patients with AlH, including the two whose serum
was used for initial screening, 20 were LKNM110 LKM1/LC1,
two LC1", 22 ANA/SMA™, three ANA/SMA' and LCI'. All but

MATERIALS AND METHODS

ucEnzymes
IEnzymes from animal liver and other tissues were obtained
commercially (Sigma, Poole, UK), being chosen on the basis of
a close amino acid sequence homology (median 78%) with the
human counterparts, as assessed interrogating the Swiss-Prot
four patients (one LKM1, two LKM1/LC1* and one ANA/ protein data base (ngeva University Hos_pital gnd Univers_ity c_)f
b ) . . eneva, Geneva, Switzerland) and by their periportal location in
SMA™) tested at presentation were on immunosuppressive trea he liver. The 18 enzymes, used at a final concentration of 4—
ment (prednisolone 0-2—-1mg/kg per day with or without 0ma/ .I ised- | t" dehvd EC 1.1.28) f
azathioprine 0-5-1-5mg/kg per day). Forty-eight sera from mg/ml, comprised: lactic dehydrogenase ( -1.28) from

. uman liver, arginase (EC 3.5.3.1), argininosuccinate lyase
healthy population were tested as control (Table 1). (ASL: EC 4.3 2%) andﬁ(-glucuronidzise (QI]EC 3.2.1.31) fro)r/n

bovine liver, fructose-1,6-diphosphatase (EC 3.1.3.11) from
rabbit liver, malic dehydrogenase (EC 1.1.1.37), hexokinase (EC
’@.7.1.1) and cytochrome oxidase (EC 1.9.3.1) from bovine heart,
aspartate aminotransferase (EC 2.6.1.1) and alanine aminotrans-
ferase (EC 2.6.1.2) from porcine heart, adenosine-5-triphosphatase
(EC 3.6.1.3) from dog kidney-glutamyl transpeptidase (EC 2.3.
2.2) from bovine kidney, glutathione peroxidase (EC 1.11.1.9)
from human erythrocytes, alkaline phosphatase (EC 3.1.3.1) from
human placenta, malic enzyme (EC 1.1.1.40) from chicken liver,
pyruvate kinase (EC 2.7.1.40) from rabbit liver, alcohol dehydro-

Preparation of the cytosolic fraction

Liver cytosol was prepared from a piece of normal human liver
obtained after reduction for transplantation. Homogenized fres
tissue was fractionated by differential centrifugation [16], finally

Table 1.Demographic and clinical features of the patients with chronic liver
diseases and of pathological and healthy controls at the time of testing*

Diagnosis No. of patients ~ Median age (range)  Sex, F/IM genase (EC 1.1.1.1) from horse liver and 6-phosphogluconic
(years)

ANA/SMA™ AIH 25t 23 (2-66) 18/7

LKM1* AIH 30% 5 (1-23) 18/2

LC1" AIH 2 3and 6 2/0

PBC 17 53 (30-77) 16/1

EHAID 18 25 (20-38) 17/1

ap-AT deficiency 13 5(1-14) 6/7

Wilson’s disease 17 12 (8-16) 6/11

HBYV infection 15 20 (5-30) 718 50 kD =P .

Healthy controls

Children 31 12 (5-18) 18/13

Adults 17 31 (28-33) 12/5

ANA, Anti-nuclear antibody; SMA, anti-smooth muscle antibody; AlH,
autoimmune hepatitis; LKM1, anti-liver/kidney microsome type 1; LC1,
anti-liver cytosol type | antibody; PBC, primary biliary cirrhosis; EHAID,
extrahepatic autoimmune diseases:AT, «j-antitrypsin; HBV, hepatitis

B virus.
*Including the two anti-LC1 sera used for initial screening.
tThree patients were also anti-L€1 Fig. 1. SDS—-PAGE (12%) of bovine argininosuccinate lyase (ASL)
tTen patients were also anti-LC1 (20u9). A single band is visible at 50 kD.
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Anti-ASL in liver disease 457

dehydrogenase (EC 1.1.1.44) from sheep liver, the first 14 having activity, we cultured fibroblast cell lines from two children being
periportal, the other four perivenous localization. investigated for metabolic disorders other than urea cycle defects
Human ASL, which is not commercially available, was pre- in the presence of 1% anti-ASLserum and anti-ASL serum.
pared as previously described [19], and kindly donated by ProfesASL activity was evaluated by measuring the conversion*6f
sor A. G. Palekar (Department of Paediatrics, Nassau Countjabelled citrulline via the two steps of the urea cycle that converts
Medical Center, University of New York) for selected experi- citrulline into arginine. Radioactivity in precipitated protein was
ments. Purity of bovine ASL was ascertained by 12% SDS—PAGHnNeasured and results were expressed in terms of total cellular
(Fig. 1). protein [21].

DDI Measurement of urine amino acid excretion
DDI was used to assess whether patients’ sera contained antibodigsnino acids were measured in the urine of four anti-Aiatients
directed against any of the potential enzymatic targets. Differentising a modified high performance liquid chromatography (HPLC)
conditions were initially tested, including different agarose (0-5—method following derivatization with phenylisothiocyanate
0-7—-0-8—-1-1-5%) and polyethylene glycol 8000 (PEGL{R—-  (PITC), according to Sherwoodtal [22]. Urine (50ul) was
3-4%) concentrations, serum dilutions (1:1 to 1:24) and geldeproteinized by the addition of sulphosalicylic acid (010%
configurations (well diameter 4-8 mm and distance between th&/v) containing an internal standard (norleucine, g6®I/1) and
wells 2—4—6 mmgircumference to circumference) to optimize the centrifuged. An aliquot of the supernatant was reacted with PITC
technique. After the initial experiments, the following conditions in the presence of a coupling agent to produce phenylthiocarbamyl
were found to be optimal and used to test the patient populationgerivatives of the amino acids. The derivatized samples were
Twenty millilitres of 0-8% agarose (Agarose M; Pharmacia Bio- injected onto a 25-cm Hypersil ODS column (Jones Chromato-
tech, St Albans, UK) and PEG 3% (Sigma) in PBS ul#H7-2  graphy, Hengoed, UK) maintained at°8) using a SpectraSystem
were poured in a 90-mm Petri dish. Wells of 5mm in diameter,gradient HPLC system (Thermo Separation Products, Stone, UK)
placed 4 mm apart, were punched into the gel and each filled witlwith UV (254 nm) and electrochemical detection (1-10V).
30ul of the potential antigen or undiluted patient serum. Plates
were then incubated in a humidified atmosphere at room tempera-
ture for the first 24 h and then at@. Formation of precipitin lines
was assessed daily by two observers (N.P. and D.V.). The target @Dl
anti-LC1" sera was investigated by testing these sera against livein the initial experiments the two high-titre anti-LClksera gave
cytosol and known periportal enzymes by DDI. one single line when tested against liver cytosol under the
After screening experiments showed that both high-titre anti-
LC1* sera (S1 and S2) reacted with bovine liver ASL, but with
none of the other 17 enzymes tested, we proceeded in thred
directions: (i) we compared the reactivity of S1 and S2 against
bovine and human ASL and the liver cytosol; (ii) we compared the
reactivity of the guinea pig serum raised against human liver
cytosol with that of human sera containing the LC1 antibody;
(iii) we tested a large number of patient and control sera against
both the bovine ASL and the liver cytosol fraction to evaluate the
antibody prevalence in the clinical setting.

RESULTS

Western blot

A commercial bovine liver ASL preparation was used as antigen,
and separated electrophoretically in a 12% SDS—PAGE according
to the method of Laemmli [20]. Approximately 16§ of this
preparation were loaded per minigel.

Polypeptides were transferred to a nitrocellulose sheet in a
semidry electrophoretic transfer cell (BioRad Labs, Hemel Hemp-
stead, UK). After transfer, non-specific binding was blocked by
incubating the nitrocellulose paper with 5% milk in 10 mrhdlvis
buffer pH8 containing 0-15 mmasINaCl and 0-05% Tween 20
(TNT) for 1 h. The sheet was cut into strips which were incubated
with the patient sera diluted 1:100 in TNT buffer for 2 h, followed
by horseradish peroxidase (HRP)-conjugated rabbit anti-human
lgG (Dako, Copenhagen, Denmark) diluted 1:750 in TNT buffer. Fig. 2. Reactivity of S1 against liver cytosol and three enzymes from a

The antibody bound was revealed by addition of the Chromogeni@anel of 18 (see Table 2). Well 1 contains undiluted S1, wells A, C, E liver
_ _ . . ytosol (the source of the anti-liver cytosol type 1 (LC1) antigen) at 4 mg/
substrate 4-chlorol-naphthol (Sigma) until a blue colour appearea I, well B glutathione peroxidase (4 mg/ml), well D lactic dehydrogenase

a_nd_ the react.lon was terminated by .an excess of dISt'”ed_ water. 4 mg/ml), well F argininosuccinate lyase (ASL) 4 mg/ml. A precipitin line
similar technique was used for the liver cytosol preparation. is formed against bovine ASL (F), but not against glutathione peroxidase

(B) or lactic dehydrogenase (D). The line against the cytosolic fraction
Effects of anti-ASL sera on ASL enzymatic activity is broad, suggesting the possibility that it may contain two antigens,
To investigate whether anti-ASL has an effect on ASL enzymaticparticularly so between wells 1 and A.
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Table 2. Reactivity against bovine argininosuccinate lyase (ASL) by
double-dimension immunodiffusion (DDI) and Western blot (WB) in
patients and controls*

Number (%) of
anti-ASI* cases

Diagnosis Number DID WB
ANA/SMA* AIH 25+ 2 (8%) 4 (16%)
LKM1* AIH 30% 7 (23%) 4 (13%)
LC1t AIH 2 0 0

PBC 17 4 (23%) 4 (23%)
HBV infection 15 0 3 (20%)
Wilson'’s disease 17 0 0
ay-AT deficiency 13 0 0
EHAID 18 0 0
Healthy controls 48 0 0

Fig. 3. Reactivity of S1 against human liver cytosol fraction and bovine
argininosuccinate lyase (ASL), when tested in 0-8% agarose and 3%
polyethylene glycol (PEG). Well 1 contains bovine ASL 4 mg/ml, well 3 ANA, Anti-nuclear antibody; SMA, anti-smooth muscle antibody; AlH,
contains liver cytosol 4 mg/ml, wells 2 and 4 contain S1 diluted 1:24 andautoimmune hepatitis; LKM1, anti-liver/kidney microsome type 1; LC1,
1:16, respectively. The serum in well 2 gives a double line against liveranti-liver cytosol type | antibody; PBC, primary biliary cirrhosis; HBV,

cytosol (well 3) and a single line against ASL (well 1). Of the two precipitin hepatitis B virusp;-AT, oy-antitrypsin; EHAID, extrahepatic autoimmune

lines formed against liver cytosol, the one nearer well 2 gives a pattern ofliseases.

non-identity with the line formed between wells 2 and 1, while the second  *Including the two anti-LC1 sera used for initial screening.

line gives a pattern of partial identity. A partial mirror image is seen when  tThree patients were also anti-LC1

well 4, containing S1 at 1:16 dilution, is considered. At this serum dilution  fTen patients were also anti-LC1

the double line between S1 and cytosol is hardly visible.

cytosol, S1 at the dilutions of 1:16 and 1:24 was seeded in wells
conditions described by Haetal. [12]. In Fig. 2, a precipitin lineis  facing ASL and liver cytosol (Fig. 3). This configuration enabled
produced by S1 against ASL, while no precipitin line is observedS1 (i) to form two precipitin lines at the dilution of 1:24, (i) to
against two of the 17 additional enzymes tested. A broad line iseact with the two antigenic preparations, and (i) to form
seen between S1 (well 1) and cytosol (well A), suggesting that ifprecipitin lines informative on the relatedness of the two antigenic
may be composed of two precipitin lines. To understand better th@reparations. Of the two lines formed between anti-LC1 and liver
relationship between ASL and antigens contained in the livercytosol, one is of partial identity and the other of non-identity with
bovine ASL. The same results were obtained with S2. Under the
same conditions, the guinea pig anti-human cytosol serum showed
three lines against human liver cytosol, one of total identity with
bovine ASL and two of non-identity (not shown). When S1 and S2

Table 3. Relationship between anti-LC1 and anti-ASL positivity in auto-
immune liver disease by double dimension immunodiffusion*

Anti-LC1" and

Diagnosis Number Anti-LCT Anti-ASL™ ASL*
ANA/SMAT AIH 25t 3(12%) 2 (8%) 1 (4%)
LKM1* AIH 30% 10 (33%) 7 (23%) 3 (10%)
LC1" AIH 2 2 0 0

PBC 17 0 4 (23%) 0
NAILD 45 0 0 0

EHAID 18 0 0 0
Healthy controls 48 0 0 0

Fig. 4. Reactivity of S1 against bovine argininosuccinate lyase (ASL), LCL1, Anti-liver cytosol type | antibody; ASL, argininosuccinate lyase;
human ASL, and liver cytosol. Well 1 contains bovine ASL (4 mg/ml), well ANA, anti-nuclear antibody; SMA, anti-smooth muscle antibody; AlH,
2 human ASL (4 mg/ml), well 3 liver cytosol (4 mg/ml). In well 4 there is autoimmune hepatitis; LKM1, anti-liver/kidney microsome type 1; PBC,
S1 diluted 1:4. The experiment was performed in 0-8% agarose, 3%rimary biliary cirrhosis; NAILD. non-autoimmune liver diseases; EHA1D,
polyethylene glycol (PEG). A pattern of identity is given by S1 (4) against extrahepatic autoimmune diseases.

human ASL (2) and cytosol (3). The lines between wells 1 and 2 meet ata *Including the two anti-LC1 sera used for initial screening.

sharp angle, a pattern compatible with that of partial identity seen in Fig.3  Three patients were also anti-LC1

between the same reactants. 1Ten patients were also anti-LC1
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| = 1 and 2690 in the presence of anti-ASkerum. Similar results were
f | obtained in the second fibroblast cell line, with an incorporation of
! | 857 in the presence of normal serum and an incorporation of 2127
50 kD—> ~ . ., .' in the presence of anti-ASLserum.
| No urinary argininosuccinate excretion was detected in the four
anti-ASL* patients studied (limit of detectionBnolfl).

DISCUSSION

In this study we demonstrate the existence of a new autoantibody in
autoimmune liver disease. Such autoantibody is directed against an
12 3 4 5 6 78910 112 13 14 enzyme, argininosuccinate lyase (ASL; EC 4.3.2.1), that catalyses
the terminal reversible reaction in arginine biosynthesis (arginino-
Fig. 5. Representative Western blot results. Bovine argininosuccinate lyasgyccinic acid= arginine+ fumarate). The existence of this new
(ASL; 160ug per minigel) was subjected to a 12% SDS-PAGE. Patientyntigen—antibody system was suspected during the first phase of
sera were diluted 1:100. Lane 1, anti-ASlserum from anti-nuclear this study aimed at defining the target antigen of anti-LC1 using

antibody (ANA)/smooth muscle antibody (SMA)-positive autoimmune L .
hepatitis (AIH): lane 2, anti-AST serum from ANA/SMA® AlH: lane 3, two high-titre anti-LC1" sera. In DDI both these sera gave a broad

weakly anti-ASLT serum from ANA/SMA™ AlH; lane 4, anti-ASL" serum Predpitin line against h_uman Iive_'r Cytoso'_' _the antigenig prepara-
from ANA/SMA* AIH: lane 5, anti-ASL serum from liver—kidney tion used for the detection of anti-LC1, raising the possibility that
microsome (LKM)-positive AlH; lane 6, anti-ASL serum from LKM/  two antigen—antibody systems may be responsible for the finding.
liver cytosol (LC1)-positive AlH; lane 7, anti-ASL serum from LKM" The use of more discriminative DDI conditions enabled us to
AlH; lane 8, anti-ASL serum from LKM" AIH; lane 9, anti-ASL" serum  confirm the presence of two precipitin lines and to show in
from LKM™* AlH; lane 10, anti-ASL" serum from primary biliary cirrhosis subsequent experiments, conducted both by DDI and WB, that
(PBC); lane 11, anti-ASL serum from PBC; lane 12, anti-ASLserum  hyman cytosol contains a new autoantigen of 50kD in addition to
fromﬁPBC; lane 13, anti-ASL serum from normal control; lane 14, anti- e 60-kD antigen target of anti-LC1. This newly discovered
ASL" serum from normal control. antigen was identified as ASL by comparing sera reacting against
unfractionated liver cytosol and purified periportal enzymes, lead-
were tested against liver cytosol and purified human ASL, theying to the identification of one of the two immunodiffusion lines
gave a line of total identity (Fig. 4). observed in initial experiments as ASL. That ASL is a new
The results obtained testing the original two sera and thoseutoantigen was confirmed in WB experiments, where the two
from 135 patients against bovine ASL are summarized in Table 2high-titre anti-LCI" sera gave a 50-kD band against purified ASL,
Anti-ASL positivity was found in four patients with PBC (23%), in but both a 50-kD and a 60-kD band against human liver cytosol.
seven with LKMI"™ AIH (23%) and in two with ANA/SMA" AIH After identifying this new autoantibody we went on to examine
(8%). All four patients with AIH tested before treatment were anti- its presence in a large series of patients with immune-mediated
ASL™. All other patients and healthy controls were negative. Thechronic liver disease and in pathological and normal controls. Anti-
distribution of anti-LC1 and anti-ASL in various disorders is ASL is a liver disease-specific autoantibody, since itis absent in all
shown in Table 3. Among the 74 patients with autoimmune liverthe patients with extrahepatic autoimmune disease. This is not
diseases, 15 (20%) were anti-LE113 (17%) were anti-ASt and surprising, because ASL is an enzyme primarily found in the liver.
four (5%) LC1 and ASL double-positive. There was no detectableHowever, it does not appear to be produced simply as a conse-
difference in severity of liver disease and response to treatmemuence of liver damage, since it was absent in patients with chronic

between anti-ASE and anti-ASL patients. liver disease due taj-antitrypsin deficiency and Wilson’s disease.
In fact, anti-ASL was confined to disorders with an immune
Western blot component to their pathogenesis, such as AIH and PBC, and, at

Both bovine and human ASL have a molecular weight of 50 kDleast in WB, in 20% of patients with chronic HBV infection. It is
[19], while LC1 has a molecular weight of 60 kD [12]. When S1 probable that the real prevalence of the antibody is higher than that
and S2 were tested against purified ASL they gave a 50-kD bandgported in the present study, for two reasons. First, the patients
but both a 50-kD and a 60-kD band when tested against humawith autoimmune conditions were those consecutively attending
liver cytosol. Using bovine ASL as target we found reactivity out-patient clinics, representing cross-sections of the various dis-
against a 50-kD peptide in four patients with ANA/SMAAIH orders, with the majority of them being under long-term immuno-
(16%), four with LKM1" AIH (13%), four with PBC (23%) and  suppressive treatment at the time of study. This is known to abate
three with chronic HBV infection (20%) (Table 2). Ten of the 13 autoantibody level [23]. Indeed, all four patients with AlH tested
sera positive in DDI were also positive in WB. Five additional serabefore starting treatment were positive for anti-ASL. Second, DDI,
(two ANA/SMA™ AlH and three chronic HBV infection), negative the main technique used in this study, has relatively low sensitivity.
by DDI, were positive by WB. All sera from patients wita- The prevalence of the autoantibody did not increase substantially,
antitrypsin deficiency, Wilson's, extrahepatic autoimmune diseasebowever, when we used WB, a technique more sensitive than DDI.
and from the 48 healthy controls were negative. Representative WBne possibility is that, despite the difference in sensitivity, both

results are presented in Fig. 5. techniques are able to detect all the antibodies present in the patient
sera. This does not appear to be the case, since the antibody-
Effects of anti-ASL sera on ASL enzymatic activity positive populations did not overlap completely, surprisingly with

The incorporation of radio label in the first fibroblast cell line was a slightly lower antibody prevalence using WB, the more sensitive
1198 p atom/6 h per mg protein in the presence of normal serunof the two techniques. Alternatively, it is possible that the two
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techniques define antibodies reacting against different epitopes airected at arresting autoimmunity against the initial target also
the same molecule, DDI revealing mainly conformational epitopesprevent the development of insulin-dependent diabetes. In AlH a
WB mainly linear epitopes. The fact that autoantibodies maynumber of molecules have been described as targets of the
preferentially target conformational epitopes is well documentedautoimmune attack, but their hierarchical relationship is far from
for other autoantibodies such as LKM1 in AlH [24], anti-glutamic being understood. The position of anti-ASL, a newly discovered
acid decarboxylase in insulin-dependent diabetes [25] and AMA irautoantigen, and indeed that of other liver-specific autoantigens in
PBC [26]. Only the use of techniques such as radioligand assays#his hierarchy, remains to be defined.
that are not only more sensitive than DDI but also preserve
conformational epitopes, will enable us to estimate the real
prevalence of anti-ASL antibodies in liver disease. ACKNOWLEDGMENTS
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