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SPECIFICITE DES ANTICORPS ANTI-RNA
SPECIFICITY OF ANTI-RNA ANTIBQOIES

by

E. Barbu, G. Quash, and J.-P, Dandeqiﬂ

The presence of anti<RNA antibodies in the serg of animals immunizod

with ribosomes has been observed as o result o;\\ e';pecific prccipi}atq
which {s formed whern RNA i{s added to these seréf(gérbu and Pan%}e%,iz,b).
The presence of anti-fNA antibodies in human/:era §nd in nonimmuni zud
animals has been.?emonstrated using polyinosinic §hjd ﬁpoly A" for pree
cipitation {Barbu and Dandeu, 2).
Presently, the problem of the specificity of thes;:sﬁtibodies is
dealt with, With this regards, in a previous study the heterogeneity of

these antibodies was noted (Barbu and Dandeu, 1). Results similar to these

have been obtained bf Panfjetl (20).

METHODS AND MATERIALS

(i) Antisera

Antiserum containing anti-RNA antibodies has been obtained by intra-
venous inogulation of horse no, 482 with 1,5 gm of ribosomes prepared from
Proteus vulgaris given-in doses of 10 to 30 mg,

Crude horse antisera (anti{-tetanus, anti-diphtheria, and anti-human)
were obtained from the Pasteur Institute, Anti-tetanus serum and purified
tetanus toxin were obtained from Mr, Turpin, '

Anti-human-y~globulin sara were. received from Mr, Sandor.
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Horse anti-rabbit-y-globulin sera were prepared by immunizing rabbits
with the specific precipitates formed by adding polyadenylic acid (poiy A)
or RNA to horse serum no, 482, These experiments were conducted with the
object of obtaining directly anti='"poly A" or ant{-RNA antibodies but wer.
not carried out beyond two months so that the rabbits obtained a total of
15 mg of "poly A" or RNA,

Human sera were provided by the Transfusion Center of the Pasteur
Institute,

Chicken sera were received from Mr, Atanasiu.

(2) 1solation and Fractionation of Anti-RNA Antibodies

(A)- starting with horse antiribosomal serum no, L82-- to 100 ml of
serum is added 1.0 ml of a "poly A¥ solution containing § mg per mi, The
mixture is maintained at 4°C for &4 hr and then centrifuged; the specific
precipitate is washed twice with saline solution (0,1 M NaCl ¢+ 0.0 M
magnesium acetate + 0,005 M tris, pH 7.h), Next, to the prccipitate arc
added 20 ml of 1,0 M MgCl,; This mixture is kept at 4°C and is lightly
stirred from time to time. After 24 hr, the "poly A" precipitate is
removed by centrifugation, The antibody, about 35 mg, stays in solution
and is dialyzed against a saline solution "®" (0.14 M NaCl + 0,605 M
tris, pH 7.4). This antibody fraction is designated at fraction “a".

The serum supernatant obtained after precipitation with "poly A" is
treated a second time with 5 mg of''poly A", To 100 ml of the serum, thus
extracted with '""poly A", are added § ml of a "poly I" solution contcining
10 mg per ml, The precipitate that forms is treated as previously cose
cribed and yielded about 80 mg of antibody. This fraction was designates

fraction b,

ey ————— [ERSAp T,
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When ''poly 1" is added to antiserum not previously extracted with
Ypoly A", a precipitate, designated as fractfon "I, is obtained which
contains both the antibodies of fraction Ma" and those of fraction "i",
This mixture of antibodies obtained after separation with “poly I iz
unstable at h*C and forms a precipitate at that temperature which can
be redissolved at 37°C, .

In the same way, the anti-RNA.antibodies are isolated from horse
serum using ribosomal RNA; the antibodies thus obtained are unstable
at L°C and the total yield of antibody is smaller than that obtaincd
when the serum is extracted first with ''poly A" and then with Ypoly I,

The fact that the antibodies in fractions ''a'" and “Q; are more
stable when separated, even after several months at -15°C, led us to
suppose that the instability {s probably due to the form;tion of complexes

between the antfbodies of fraction "a' and those of fraction ''b',

(8)- starting with non-immune human or animal sera--- in this case,
we were able to obtain a precipitate with Ypoly I'", In order to isolate
the natural antibodies designated '*yI'', 2 to § mg of “poly I" were added
to 10 m1 of serum, The precipitate was treated as before and yielded
1 to 2 mg of "vyI'" per 10 m} of serum,

It was observed that the polynucleotide or RNA used for precipita-
tion can be recovered after separation of the globulins in the presence
of MgCly.

In order to economize of "poly 1", the practice of fnitial concentra-
tion of the “yI" was considered, In this case, it has been observed
during dialysis of the antisera against distilled water, that almost all
of the 'yI'" {s recovered {n the euglobulin fraction, This can be re~

dissolved in the “P" solution, then the "yI' {s precipitated with "poly I
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from this euglobulin solution,

(3) Ribonucleic Acid

This was prepared by the phenol method (Schuster et al,, 25) in the
presence of bentonite according to the method of FraenkeleConrat et :!.

(10).

(4) Polyribonucleotides

Part was donated by Mme, Grunberg Manago while the remainder was

obtained from Miles Chemical Co,, U.S.A.

(5) Tobacco Mosaic Virus (TMV)

Obtained from Mr, Cornuet.

(6) Specific Precipitin Reactions and Amounts of Precipitate

These were carried out using the methods described im previous studics

{Barbu et al., §5).

(7) Immuncelectrophoresis Experiments

These were carried out using the techniques of Grabar et al. (11);

those of gel diffusion using the techniques described by Ouchterlony (18).

RESULTS

A.
Properties of Proteins precipitated by RNA or Polyribcaucleotidan

These proteins were studied using paper electrophoresis, immunoclcctro=-
phoresis, gel diffusion, and chromatography on Sephadex G-200,

(1) Paper elcctrophoresis was carried out in veronal buffer, pH 8,2, The
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curves in Figure 1 show the absorption of the protcin bands separated

by paper electrophoresis and colorcd with the amido-Schwarz dye. It

can be seen that the two fractions "a' and "b', separated from serum

no, 482 as descrived, migrated towards the negative pole; but fraction "a'
behaved as if its isoelectic point was at a higher pH than that of
fraction b, Fraction “]* was more spread out; it‘fhcluded both the

antibodies of fraction “ta* and "b%,

A Origity

b L/ M

Fig. 1« Absorption of protein bands separated
by electrophoresis, A, fractions '"a', “b", "]¥;
B, superposition of tracings of fractions “a*
and ''b",

(2) Immunoelectropharesis was carried out in veronal buffer, pH 8.2,
It is shown §n Figures 2 and 38 that the antibodics precipitated from
horse serum nmo. UB2, fraction "I, as well as “yI'' from humsn serum,

behave as y-globulins. The rabbit serum sgainst horse serum no, 482
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was a very good anti-horsec-y-globulin serum has can be seen from its

reaction with whole horse serum,

LRabbig_;g;gmﬂggqjg;;hhorse serua go. h82|

k4

1

- {Rabbit serum against horse-anti-}
L RNA antibodies . :

T e +* . .

——

ik |
——

[Rabbit serum against horse serum no. b@éj

Fig, 2~ Immunoelectrophoresis of antibody fraction 'I%
and horse serum no. 482 from which this fraction was
isolated.
(3) Gel diffusion studies were carried out with fraction 'yI' frcm
human serum, The results obtained are shéwn in Figire 3., The *yI"®
gives a single precipitation band which shows a continuity with that

of a purified human y~globulin fraction in the presence of antiscrum

against whole human ‘serum,

A

o)

Sérum
onii 'Y globulines
humaines
B8
Rabbit anti-human serum
- *

0=
e

m——
Rabbit anti-human-y=-globulin

Fige 3~ A: comparison of human fraction "+ I%
and purified human y=-giobulin using gel «:ffusion

and anti-human-y-globulin serum; C: Immuno=
electrophoresis of the human "yI" fracticn.




-7-

(4) Chromatography on Sephadex G-200-~ It has been shown that almest 23}

ot fraction "b" is retained on the column as long as the control prepara=-

tion of y-globulin, This, and the fact that the reactions of ''poly ¥

with fractfon "b" as well as with “yI'", are not dcereased to any cxtent
by treatment with mrecantoethanol according to Deutch and Morten (8)

led us to conclude that these fractions of y-globulins contain only a

very small groporticn of macroglobulin.

{5) In conclusion, the proteins precipitated with RNA or polynucleotices
from sera of animals immunized (1) against ribosomes or from humcn sera

are v-globulins, electrophoretic fraction Yy in the case of human sern.

Specific Precipitation of anti-RNA Antibodies

The precipitin reactions were carried out in the following manner:
to 1.0 m! of serum is added 0.1 ml of a solution of polynuclicotide or
RNA in solution ¥ ., The mixture is held for L hr at 4°C and then
centrifuged. The precipitate is washed twice with 2,5 ml of the wash
solution and the RNA and proteins are determined,

This has been carriéd out on the sera of animals immunized with ribo-
somes, on antibody fractions previously isolated from these sera as wall

as from human sera and from the sera on nonimmunized animals,

(1) The y-globulin nature of the anti-RNA antibodies of rabbit anti-
ribosomal sera has been previously proven by immunoelectrophoresis
(Barbu and Panijel, 2). In addition, these antibodies fix complement in
thé presence of RNA (Stahl and Barbu, 27) which servas to emphasize the

immunologfcal character of these reactions.
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The results obtained are summarized in Table I througn III, In the
cacse of horse serum no, 482, it was determined {table I) that thc quantie
ties of antibody precipitate’ by "poly I" are more important them those
precipitated by ascites RNA, but the latter precipitated twice as much
antibody as ''poly A'',

The antibody/antigen ratios are clearly much Aigher in the case of
RNA than with the polynucleotides,

When the serum has been extracted with Ypoly A", ascites RNA brings
down only a3 very small amount of antibody in the precipitate; in centrast,
Yipoly U (polyuridy}ic acid) and “poly I" elicit the precipitation of
important quantities of antibody,

Extraction with "poly A" does not change the antibody/antigen ratio
in the case of ;recipitation with "pé‘y I*; in contrast, the ratio is
considerably cecrcased when RNA is used for precipitation,

Table II presents the results obtained with fractions 'a'' and “5"
from horse serum no, 482,

It was established that RRA from liver or ascites, as well as ‘poly A"
or "poly U carry down in the specific precipitate 50 to 60 % of fraction
“b" while ''poly (" precipitates only 17 %. '

The antibodies of fraction "b", isolated with 'poly I' and which co
not precipitate with '"poly A", do precipitate in the presence of ‘poly ULV
to the extent of 30 %. They yield very scanty precipitutes with liver
RNA (in the order of 4 %), but with TMV RNA, the precipitation is increased
to 16 %.

Fraction “b" precipitates with Ypoly I' even after extraction with

liver RNA,
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Table 1. = Constitution of specific orecipitates from | ml of antiscrum,

pg antigen Qg antibody  percentage

antisera antigens added per in specifie antigen g antibady
1 ml serum precipitate precipitated g antigen
13.5 Lup 85 38
Ascites 29.5 692 70 34
RNA 52,0 8L0O 62, - 26
. 103.5 854 38 22
207.0 816 24 18
20 310 90 17
Horse poly A Lo 360 89 15
Serum 81 390 60 8
no, 482 163 Lo 31 8
326 L0o 16 7.5
90 630 sh 13.3
180 980 Li.s 13.6
360 1,670 39.5 12.1
Poly 1 720 2,440 Lo 8.8
1,380 3,100 31.5 7
2,750 3,180 24,2 4
5,500 3,050 22,5 2.7
11,000 2,20 13.7 1.4
12 .72 100 6
25 88 100 3.3
Lo 78 69 2.5
Ascites 97 23 13 2
RNA - 390 5 0.5 3
17 85,8 o9k 543
32.5 169 66 8
Horse 70 363 61 9
serum Poly U 140 628 52 9
#482 280 1,053 Lo 9.5
extracted © 560 1,352 37 9
with
poly A 30 2L 15 5
62 e[ T 17 10
125 344 18 13
Poly I 250 848 20 o 13
500 1,600 25 13
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Table II- Compostion of spocific precipitates from 1 ml of antibody
solutiong
Hg antigen (g antibody percentage
Antibodies Antigens added precipitates antigen
precipitated
14 287 160
28 336 100
Ascites 88 480 83 5
RNA 176 L48 65 S
354 2L0 * 25 3
34 384 - 83.5 1.7
70 L31 57 16.7
Liver 140 L80 41.8 6.2
RNA 280 L8o 24,2 5
543 LAy 24.5 5.3
14 336 100 ey
28 351 100, 12
Poly A 109 384 L8 7
fraction 2184 Loa 25 7
g L36 L3 12 3
860 ug 18 152 AN TS
per m! 36 224 27 Z2
72 336 27 17
Poly U 146 -Léh 21 15
292 480 14 9
532 L9s 9.9 8.7
15 b1 L6.5 1C
32 85 34,6 8
Poly C 66 m 23,2 7.2
133 121 11,6 7.5
266, 137 7.9 7
50 50 12 )
100 6L 10 6.4
Poly U 200 68 13 2.7
490 92 - -
820 70 12.8 0.6
fraction 1,600 68 14 0.3
npes 16 32 V7 1.
310 ug ™V 32 33 10.9 9.4
per ml RNA 64 34 8.4 6.2
128 L8 6.4 5.2
25 7 - --
fraction 50 9 -- -
npn Liver 100 1 - -
288 ug RNA 200 12,5 -- --
per ml 409 11.5 -- --
fraction 15,5 Lg 53 NS
p1 31 54 30 5.3
extracted Poly I 62 74 27.4 Les
with liver 124 88 ‘ 27 2.5
520 pq per ml 2L8 118 14 -
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Table IIl- Micrograms of protein precipitated from 1 ml of serum using

“poly I¥

Nature of Sera

“pg YPoly IV added per ml scrum

62 125 250 500 1030

Noneimmune rat serum:

‘ooc---.o-c.o-ooo-ocnv.ooo.a.oo - 20 " - -

2.---.---00c-.-ooooo.o-oo-oo-to - 32 halad hiad -
Non-immune sheep serum:

1l.l...o...l..nl.ﬂ’....'.n..." 6& 55 88 hatad -

20..'0..-..0.0"0.0000.0-00'-’. 2“ ho 86 - hatind
Non=immune rabbit serum:

1o-.coocoo--o.-no-to-o-.cvooooo ‘5 '5 3“ - -

2.0.-.0...-oc.-.coo.o.o-oo.o.'- 36 26 31* - -
Horse serum, NoN=immunized ceeevesesres == 138 150 218 265
n " anti-tetanus toXiNeseeeee == 16 30 54 58
" " antiediphtheria toxinesee. =- 8 10 14 22
Serum from 20~ 19 day old chick

embryos.......---...........-...a-. - - 1‘7 ‘“3 ‘30

Serum from 4 chicks of age:

8 daYSo.o.-.o.occo.oo.oco..-o.n 78 95 108 ‘27 160

15 daySecescocscssccsosssscasssl02 119 133, 152 160

30 daYS..-............-........166 186 2‘3 256 307

i
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These results, as well as those in Table I, verify both the hetero-
geneity of anti-RNA antibodies and the differences in behavior of the
various RNA's and polyribonucleotides,

In Table IIl are presented the results obtained with nonimunized
and immunized animal scra using testing antigens other than ribosomes.

It can be seen that “poly I elicits precipitation of “yI" protein in
all of the sera, but this precipitation is very much fess than those
obtained in the case of animals immunized with ribosomes (Ta§1e 1 and
reference g). In the case of the sera of horses immunized with tetanus
toxin or with diphtheria toxin, the amount of ''vI" is significantly less
than that recovered from three nonimmunized horses,

The quantity of protein precipitated with "poly I" increases with the
age of 1~ animal as can be seen in the case of the chick,

With reyards to human sera, we previously reported the existence of
differences in toe amount of '"yI' in sera of normal subjects and in those
with pathological conditions (Barbu and Dandeu, 2).

A fraction of '"yI' has been isolated from the serum of a blood doncr
which, at a level of 300 pg per ml, does not precipitate in the presence
of liver ribosomal RNA, but gives a precipitate containing 22ug of antibocy

and 7 pg of RNA with TMV RiIA,

c.

Inhibition of Precipitation of Anti-RNA Antibodies

A systematic study of the inhibition of specific precipitation of
these antibodies has not been undertaken, The studies have becen limited
to the precipitation of fraction b and 'yI' by '"poly I'' in the prcsence

of RNA, DNA, "Poly A, or in the presence of 0.4 M NaCl.
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It has been observed {Table IV} that liver RNA, which does not
precipitate with "¢I", inhibits precipitation with “'poly I, Therc
is then in any case specific interactions between this RNA and yI,

The same is true in the case of the inhibition by "Poly A" of the
precipitation of fraction "b' by '"Poly I,

DNA, which does not precipitate with these fraétiﬁns, does not
inhibit in any way precipitation of "“poly 1" with fraction "I" of horse
serum no, 482 or with the "yI" fraction of human serum,

The precipitation of antibodies in horse serum no, 482 by RMA or by
“Poly I" is strongly inhibited in the presence of 0.4 M NaCl (Table V).

This inhibition is more important in the case of “pofy m fhan with
RNA, which implys that it affects the antibodies of fraction "b" more
than those of fraction '"a", Furthermdre, the quantity of antibody pre-
cipitated in the presence of 0.4 M NaCl by RNA or “poly A" is in the

same order as that precipitated in the presence of 'poly A" (Table I),

DISCUSSION

The specificity of antie-protein antibodies is such that these anti=
bodies react only with the protein used for immunization or with protein
antigens which possess antigenic sites similar to those of the protein

used for immunization.

In ‘the Tase of antiiRNA antibody, the situation is different from
that of anti-protein antibodies in a number of ways., For example, no
evidence has been obtained to show that anti-RNS antibodies rcact only
with the RNA used for immunization; actually, an anti-bacterial riboscmal

serun can freed completely of its anti-RNA antibodies by absorption with

B
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synthetic polynucleotides such as '"‘poly I'; nevertheless, ail of :he
polynucleotides or almost 2il of the RNA do not succeed in cxiracting
an anti=ribosomal serum,

These facts emphasize the hetcerogeneity of anti-RNA antibodics
{Barbu 2nd Dandeu, 1) and the important contribution, in thuse reactic o,
of the determinant common {0 all RNA'S and polyribonuclestives, the pio.i-
ribose phosphate, This docs not exclude the possibilitly of contributions
from the RNA bases to the antibody reaction. They are able, for cxamp'c,
to affect the production of more stable RNA-antibody comecxcsz, but
in order for antibodies to attach to RNA, it is not necessacy that the
site of fixation have base ceterminants linked in a certain orcder. It is,
therefore, very difficult to conceive of a separation of these antibodics
based on their ability to recognize the order of nucleotide arrangument;
nevertheless, this is not eliminated a priori; actually, in the casc of
enzymes transferring amino acids and with basic proteins (Quash ct o1, 22)
as "‘repressors'' (Monad et al,, 17), the possibility of recognition by

the proteins of the order of nucleotide arrangement has to be acmitted.

2 It has been observed that 'poly I' and '"poly U, which give precigi-

tation reactions with all of the antibody fractions thus fsr isolated,
can be characterized by the abscnce of NHy= groups. The scme is true
in the case of polydeoxythymidylic acid which, according to Levine (15),

gives a very strong reaction with anti-ONA antibodies,
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We have, therefore, introduced another hypothesis to explain beth
the heterogeneity of anti-RNA antibodies and the differences in behavior
or RNA and various polyribonucleotides during the precipitation reaction,

The ribose phosphate must certainly constitute a part of the anti-
genic sites of RNA, because DNA will not react with anti=RNA antibody;
furthermore, the reverse is true: anti-DNA antibodies yill not resct
with RNA (Seligmann, 26; Barbu et al., 6; Levine, \é). We have been
able to compare the behavior of these to ribonucleases and deoxyribo-
nucleases with regards to their respective substrates.

If the ribose phosphate grouping is involved in the reaction, onc
ought to ask how it affects the interaction of antibody with RNA after
the former has been fixed to the RNA. In this regards, Kabat {12) has
considered the existence of different antibodies acrording to the lcngth
of the dextran chain which was recogniied {3 to 7 units of glucose) in ¢
the case of anti-dextran antibody.

It is not the number of units (ribose phosphate or glucose) that
the antibody recognizes but rather the présence on the antibody surface
corresponding to each unit,

Differences in secondary structure have been recognized on account
of different catagories of RNA and polyribonucleotides, These differcnces
in secondary structure correspond more or less to the arrangcment of
their units adapted to the arrangement of corresponding sitds on the
antibody.

These results have been used to explain in this way both the hetero-
geneity of anti«-RNA antibodies and the differences in behaviar of RNA and

polyribonucleotides with regards to the precipitation reaction,
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With resgrds to the heterogencity of anti=RMNA antibodies prescnt

in horse anti-Protcus vulgaris riboscmal serum, presently twe larce

large fractions have been characterized: fraction "a' whose antibadices
arc precipitated with '"poly A", and fraction "D whose antibodics are
precipitated with "poly U'" or 'Poly I" after extraction of tic serum
with “poly AW3,

These two fractions can be distinquished not only by their irmuno-
logical specificities, but also by their physico-chcmical‘éropcr:ics.

As shown in Figure }, fraction "a" is located after electrophoresis
closer to the negative pole than fraction "b". This basic choracteris-
tic has been confirmed by the preferential adsorption to bentonite
after elimination of serum ribonuclease,

The "yI" fraction precipitated with 'poly I" from human sera ond
from the sera of two non-immunized animals behaves similarly to the
antibodies in fraction '"b"; it precipitates wecakiy with ribosomal RiA,

All of the preparations of "yI" precipitate with ''poly I*, 'poly L",
or with TMV RNA, but give only a wcak reaction with ribosomal RNA { in
the order of 5 to 20 % that obtained with '“poly 1),

The antibodies of fraction "b' or of ''vI", which do not precipitite
with ribosomal RNA, exhibit in any case interactions with riboscwmal RNA
or with "poly A" as suggested by theinhibition by these of the precipi-

tation of "poly I" with these antibodies (Table IV).

3 Certain of our gel-diffusion cxperiments (Barbu and Qandec, 1) oo wield
as others &fter extraction of fractions "a'* and Ub' with diflcrent poiye-
ribonucleotidcs suggest the possibility of distinguishing sulfractions,

but this has not been studied thoroughly.
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The anti-polyribonucleic specificity of Yy has been confirm:d by the
fact that, in the case of hyperimmunized horse sera for tetanus or digh-
theria toxins, one has not been able to find anti-tetanus or anti-diph-
theria antibodies in the "yI" fraction. The contrery would have repre-
sented a very serious arguement against the specificity of precipitation
with Ypoly I'', An arguement in favor of this specificfty is the increasc
in amount of precipitation resulting from the immunizafion of animals
(rabbit, horse, goat) with bacterial ribosowes (Barbu and Dandeu, 2).

In addition, it has been shown that precipitation of the antibodies
of fraction "a'" is inhibited less in the presence of 0,4 M NaCi than
are those of draction "'b"'. Everything, therefore, seems to indicate
stronger. interaétionsiwith polyribonucleotides in the case of fraction “a"
than with fraction "b',

. The differences in behavior of the various RNA's and polyribonucleo-
tides in the presence of fraction '*a', fraction 'b", or with antiscrum
containing both, needs to be interpreted if one is to take account of
their secondary structure.

It follows from these results that the poiyribonucleotides possess
a paired chain structure since “poly A" (Rich et al, 24), 'poly C
(Langridge and Rich, 15), or transfer RNA (Brown and Zubay, 7) give s
precipitation reaction with fraction "a' and only a weak reaction with
fraction “b''; while "poly U" and TMV RNA, which exhibits a unique casily
distorted chain, are able to react with the two fractions,

Ribosomal RNA likewise reacts with the two fractions, nevertheless,
the reactions with fraction "b'" or with “yI" are weaker than those with
THV RNA, It has been shown that the quanine content of this<RNA.'is

significantly less than that of ribosomal or transfer RNA (Doty et al, 9).




=13~

The cifferences in precipitation demonstratad in the ease of whole
antisera batween soluble RHA and ribosomal RRA can be interpreted in
the same way (Panijc! et al., 21; Panijel, 19; Lacour et al,, 13, 14},

The case of "poly I, which has been described as having a trip!

(73

chain structure, is more difficult to explsin (Rich, 23). Nevertheles:,
it appears to be & good "messenger!! in in vitro amino acid incorporaiion
experiments, ‘

It has becr shown in preliminary experiments that precipitaticn of
horse serum no., 82 with ''poly A" is sensitive to temperature. The
specific precipitate forms at 37°C but goes back into solution at K°C.
This suggests a modification of secondary structure of "poly A as &
function of temperature. The antibodies themsclves can't be respoasibic
for this since they have alrcady been demonstrate to be as stable at 37°C
as they are at L°C. An cnzlogous temparature effect has been shawn in
the case of the inhibition by "poly A of the precipitation of ''zoly I
with fraction "b" (Table V).

Experiments are presently in progress to study tho reiationships
between secondary RNA or polyribonucleotide structures and their pre-
cipitation with various antibody fractions.

At present, if one assumes that the structure of TMV RNA is similar
to that of certain RNA messengers, but contains less quanine than
riboscmal or transfer RNA (Doty et al., 9), onc can expect to prefercnt-

ially precipitate them with “yI'* or with fraction ‘b from horse scrum,
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SUMMARY

The anti-RNA antibodies present in the sera of animals immunized
with ribonucleoproteins (ribosomes) have been characterized as y-globulins.
This character "y-globulinic!" is also exhibited by the proteins “yi"
precipitated by '"Poly I'" from human sera and from the sera of nonimmuniz>e
animals, -

The serum titer of these proteins "yI'' increases with the age of the
animal (chicken) and eveg much greater increases are found when animais
are immunized with ribosomes. On the other hand, in sara centaining
antibodies to other antigens, the “YI“ titer does not increase, but
sometimes even diminishes as im »ization is continued.

From an anti-rfbosoma\ hors  2rum, two broad categories of antie-
bodies to RNA, "a! and 'b“, exhibitin§ physico-chemical and immunological
differences have been isolated.

These fractions “a* and “b" interact with varying intensity withcall
of the polyribonucleotides and RNA used, but differ in their respective
abilities of forming soluble or precipitating complexes with some of
them,

Their specificity is such, that they react uniquely with polyribo-
nucleotides and more specifically with the polyribose phosphate groups,
It is on the availability of the polyribose phospnate group (itself
dependent on the secondary sfructure of the polyribonucleotides or RNA)
that depends the intensity of the reaction with fractions Hait or Mbh,

In this respect, the fact that fraction “yI" isolated from certain himan
sera precipitates RNA extracted from TMV and not ribosomal RNA secms to

be particularly significant,
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