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EPJDERMAL NUCLEAR lgG DEPOSITION IN NORMAL SKIN: 

CHARACTERIZA TION BY ANTI-RIBONUCLEOPROTEIN lgG-Fab FRAGMENTS 
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Abstrul'I. Epidermal nuclear lgG dcpo,i11on in clinically 
normal ,kin may occur in patient� with sclcroderma or 
sclerodcrma-like features. In order lo evaluate the 
mechani,m, of the fixation. Fab fmgments of anti-RNP 
lgG antibodies. obta1ned afier pap,un digestion. "ere in­
cubated for increasmg times with vanous substrnte,: hu­
man skin. human mononuclear cell,. cultured human fi. 
broblasts and rabbit lip. Our result, showed that anti-RN P 
lgG-Fab fr.,gments could penetrate mo,t of the living cells 
of human ,kin and rabbit lip and. lo a le�ser degree. 
mononuclear cell, and poorly cuhured fibrohla,1,. No 
ability lo fix was found either with anti-RNP IgG-Fc 
fragment, or with anti-nDNA/DNP lgG-Fab. It was con­
cluded 1hat anti-RNP lgG could penetrate viable epider­
mal and non-epidermal cells and that ,urface Fe receptors 
must play a minor role in the cellular penetration of an­
tibodie,. 
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Epidermal nuclcar lgG deposition in a ,peckled 

(particulate) pattern on normal skin as ob�erved by 

direct immunofluore�cence (Dl FJ is an easily de­

tectable marker for a subset of connectivc tissue 

diseasc� characteriLe<l by antibodies to extractable 

nuclear antigen < EN As) (3. 6. 11. 12). Thi, finding 

usually reflect� high serum concentration-, of an­

tibodies to ENA (7) and is most commonly seen in 

patients with systemic scleroderma or scleroder­

ma-likc features. The purpose of this v. ork was to 

elucidate the mechanisms by which ant ibodies to 

nuclcic acids can penetrate viable cells. 

PATIENTS AND METHOOS 

Four groups of patient� were selected. 
Group I: five patients with circulating and fixed anti­

RN P antibodies (spcckle<l pattern. indirec1 IF titre: 10 '). 
All had ,y,temic sclero<lerrna. 

Group Il: three patients with cireulating RNa�e-resist­
ant anti-ENA antibodies (speckled pattem, indirect IF 

utre: 10-•i. T\\·O had systemic lupus erythcmatosus and 
one had severe Raynaud's phenomenon. 

Group 111: threc patients with circulating anti-DNA/ 
DNP aotibodies (homogeneous pattem, indircct IF titre: 
10 •1) and no ep1dermal nuclear fhation. All had systemic
lupus erythemato,u,. 

Group IV: three patients with non-monoclonal hy­
perglobulinemia G and an absence of circulating anti­
nuclear antibodies (ANA,). All had !iver cirrhosis. 

Determination of circulating A As "as assessed by an 
mdircct IF technique_ using Crithidia /11ci/iae as a sub­
strate for the detcction of dou ble-stranded DNA an­
tibodic, (I). 

Determination of anti-ENA antibodies was performed 
according 10 Tan·, technique (14). An absence of precipi­
tm line after treatment with RNase and tryp,in was indica­
tive of anti-RNP antibodie�. Ab�ence of signilicant changc 
in prccipitation after digestion of ENA with RNase was 
interpreted as RNa,e-resistanl and termed Sm. 

Isolation and fragmentauon of lgG-Fab and Fe frag­
ments: lgG were isolated on a OEAE-A 50 cellulose col­
umn in phosphatc buffer0.01 M, pH 6.5. and ha<l a titre of 
anti-RNP activity of I: 10-• al a protein concentration of 
11 .8±2.3 g/1. Fragmentation of lgG into Fah and Fe por-
11011, wa, pc• fc.n med with popuin (6 hrs incubotion. 37°C). 
'lon-fragmented lgG were ,eparated on a Sephadex G 100 
column (phosphate buffer 0 .002 M. pH 8). The purity of 
the fragments. cnhanced by incubation with glutaral­
dehyde polymerized anti-Fab and Fe sera, was controllcd 
by immunoelectrophoresis and Ouchterlony analysis in 
sequential dilutions (Figs. I. 2). 

Cell.\ ,md tis.rne.s used a.� .111b.1trates. Human mononu­
clcar cells isolated on a layer of Ficoll mctriLoate and 
incubated al once with thc variou, antisera or cultured for 
72 hrs with 25 µ.g/1� cells/ml of phytohemagglutinin-P 
(PIIA-P Difco): human diploid fibroblasts btrain Wi 38) 
u,ed after a 3-da) culture in Eagle·s minimal essential 
medium; and normal human skin (I mm'1 chunks collected
from the periphcry of excised benign lllmours) and rabbit 
lip. 

/11c11ba1io11 prc1eed11res. The ,ubstrates were incubated 
in Barski"s tubes with whole -,erum. lgG. Fab and Fe 
fragments for 10 min. 30 min. I h. 2 h and 72 h at 4"C. 
room temperaturc and 37°C. Supcrnatants from each ex­
periment were te,ted for the prcsence of ANA,.

IF s111din. Afier incuhation. the ,uh',!rates werc 
wa,hed and snap-frozen. Human skin and rabbit lip "ere 
mounted in O.C.T. and sectioned at 4 µ.m in a cryostal. 

A< ta Dermoto,·rn,•1 fStu, ÅhobnJ f,/ 



I 16 A. L. C/a11dy et al.

Fig. I. Anti-RNP IgG fractionation aftcr papam digestion 
in a DEAE-A 50 cellulose column. Fab isolation in phos­
phate bu1Ter 0.002 M. pH 8: Fe isolation in phosphate 
buffer 0.3 M. pH 8. 

Smears and tissue sections were then incubated for 30 min 
with fluorescein-conjugated antiscra obtaincd from 
Behringwerke AG and our laboratory by conventional 
methods. We used goat anti-human lgs (dilution I: 100). 
rabbit anti-human lgG (dilution I : 30) and rabbit anti-IgG 
Fab and Fe fragments (fluorescein/protein ratio. µg/mg: 
2.3). The sustrates were washed for 20 min in PBS. pH 
7.2, and mounted in 0.1 M glycerin buffer. The same 
method was applied on prefixed cells (air drying for 
smears. acetone-alcohol fi xation for tis�ues). Specimens 
were examined with a Leitz Orthoplan incident light 
nuorescence microscope using a xenon light �ource and 
BG38 and K5I0 filters. The percentage of FTTC-labelled 
cells was establishcd on a minimum of 100 cells. 

RESULTS 
Labellings were only obtained with anti-RNP lgG­
Fab fragments from group I patient sera. They were 
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first noticeable after 10 min incubation at 37°C. 
increased gradually and were optimal at I hr for 
each substrate used. The percentages of labelled 
nuclei were as follows (Group I): 18±7% on mono­
nuclear cells (lymphocytes and macrophages). 
42± 11 '7c on PHA-P transformed mononuclear cells. 
86±5 �;. on human skin and 79±3 '7c- on rabbit lip. 
The figures were very low on fibroblasts (2:!:0.5 '7c-). 
A sharp decline in ANA activity was noted in the 
supernatant of each group I serum when incubated 
with human �kin and rabbit lip. An absence of 
nuclear labelling was found with lgG-Fab fragments 
in group Il (non-RNP-ENA). group l l l  (dsONA/ 
D P) and group IV. as well as with lgG-Fc frag­
ments in all groups. whatever substratc was used. 
The pattern of nuclear fluoresccnce was always 
speckled (particulate) (Fig. 3). A homogeneous 
pattern was observed only on prefixed cells with 
dsDNA/DNP lgG-Fab fragments. Membrane and 
intracytoplasmic tluorescence seldom occurred and 
was not correlated to intranuclear tluorescence. 
No evidence of basement membrane fluorescence 
was present in any of the incubation studies with 
human skin or rabbit lip. It was also found that the 
4 subclasses of anti-RNP lgG were responsible for 
the nuclear binding and that lgM. lgA or C3 were 
not participating in the immune reaction. The 
viability of thc cells. which is the most important 
poin1 in establishing the significance of our findings. 
was assessed by Trypan Blue exclusion (death rate 
of the cells below 5 '7c at I hr incubation) and by 
the absence of passive penetration of antibodies in 
group 111 and group I V patients' sera. 

,. 

Fig. 2. lmmunodifTusion study 
showing the reaction with an anti­
human Fab serum. The precipitation 
line is continuous among the five 
sera from group I. No precipitation 
is obscrved with the Fe fragments. 



COMMENT 

Nuclear lgG deposition on DIF of clinically normal 

skin is a well-known phenomenon in systemic 

scleroderma and scleroderma-like features (3, 6. 8, 
11, 12). It always coffelates with high titre serum 

ANAs and especially with antibodies directed 

against a saline-soluble (extractable) nuclear anti­

gen fraction that is known to have two distinct 

antigenie sites. RNP and Sm (10). Direct IF cannot 

differentiate between anti-RNP and anti-Sm an­

tibodies (11 ). 
The presence of lgs in viable nuclei is a puzzling 

biological phenomenon which has not so far been 
extensively studied. A penetration of lgs in nuclei 

has been demonstratcd on organ culture of monkey 

skin by Shu and Beutner ( 13), on normal human 

skin specimens by Izuno (9) and on circulating mo­
nonuclear cells by Alarcon Segovia et al. (2). A 

passive penetration of high concentrations of cir­

culating ANAs during the surgical procedure or 

when specimens are prepared for DIF has been 

suggested to explain this unique phenomenon (5). 

This hypothesis must be ruled out on the following 

grounds, however. When using similar techniques 

for processing the biopsies, positive reactions are 

only found with anti-ENA sera and never with 

anti-nDNA/DNP sera; negation of a previously 

positive reaction may occur in the same patient. 

depending on the specificity of the ANAs: comple­

ment deposits have been found, which means that a 

complete immune reaction may take place in vivo 

(3). We showed that the nuclear labelling of epider­

mal and non-epidermal cells was an in vivo 
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Fig. 3. Epidermal nuclear speckled 
fluorescence with anti-RNP lgG­
Fab fragments (normal human skin, 

I h incubation). 

phenomenon and that only anti-RNP IgG were in­

volved in the reaction. Alarcon Segovia et al. (2) 

have suggested that the anti-RNP IgG may pene­

trate viable human mononuclear cells via their Fe 

receptors. Our study did not confirm these results, 

as an active penetration was shown with anti-RNP 

lgG Fab fragments both on mononuclear cells and 

on keratinocytes which are known to lack Fe mem­

brane receptors. Tissues and cells incubated in 

identical conditions did not allow the penetration 

of non-anti RNP IgG-Fab fragments, whereas pre­

fixed specimens did so. These data do not imply 

that anti-RNP lgG penetrate living cells, but sug­
gest that our incubation procedures do not damage 

the cell membranes and do not allow the passive 

penetration of antibodies. Furthermore, Galoppin 

et al. (4) demonstrated the simultaneous uptake 

of tritiated thymidine, [' 4C]leucine and anti-RNP 

lgG on trypsin isolated keratinocytes in vitro. 

The mechanisms of penetration of lgG into the 

nucleus of viable cells remain speculative. Cell 

membrane permeability may be altered by intlam­

matory processes induced by circulating immune 

complexes. while antibodies to soluble proteins of 

nuclear origin may be markers of such complexes 

( 15), but no direct evidence has been brought for­

ward to support this hypothesis. Aging of the cells 

may permit l gG to reach the nucleus but it cannot 

explain the selective penetration of anti-RNP an­

tibodies. Ultraviolet radiation was also found un­

able to elicit an in vivo epidermal immunoglobulin 

fixation among patients with high concentrations of 

circulating ANAs (3). The modification of the 
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cytoplasmic and/or nuclear membrane induced by 

PHA transformation on mononuclear cells was an 

e nhancing factor in the penetration of ANAs and it 

may partly explain onc of thc stcps in the pa thway 

to the nucleus. High concentrations of highly dif­
fusible antibodies against soluble fraction� of 

ribonucleic material may be able to penetrate the 

cytoplasm and bind the antigen on Lhe porous nu­

clear membrane without interfering with the pro­

tein synthesis mechanisms. This hypothesis may 

explain thc absence of clinical alteration of the skin 

involved with the anti-RNP !gG interaction and the 

unique particulate fluorescence pattern. 
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