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The immune response of inbred mice to a related series of multichain, synthetic
polypeptides is under direct genetic control (1, 2). The studies leading to this con-
clusion were carried out with a series of synthetic polypeptides built on multi-poly-
p,L-alanyl--poly-L-lysine (denoted A--L) which is not immunogenic in mice. When
short, random sequences of tyrosine and glutamic acid are added to A--L, yielding
poly-L-(Tyr,Glu)-poly-p,1-Ala--poly-L-Lys {denoted (T,G)-A--L] (Fig. 1 a), C57
mice respond to immunization with about ten times more antigen-binding capacity
than CBA mice. When the tyrosine in (T,G)-A--L is replaced with histidine, the
resulting poly-L-(His,Glu)-poly-p,1-Ala--poly-L-Lys [(H,G)-A--L] elicits a poor re-
sponse in C57 mice, while CBA mice respond well. Both strains respond well to a third
branched polymer, poly-1-(Phe,Glu)-poly-p,1-Ala—-poly-L-Lys [(Phe,G)-A--L]. The
F; hybrid (C57 X CBA) responds well to all three antigens. Backcross progeny
segregate in response to (T,G)-A--L and (H,G)-A--L as a 1:1 mixture of the F; and
the respective homozygous parent animals.

These results indicate that antibody responses of mice to these polypeptides are
quantitative traits which are under a dominant, determinant-specific type of genetic
control. The gene(s) responsible for this control has been named Ir-1 (Immune Re-
sponse-1).

There is no correlation between Ir-1 and the immunoglobulin class of the re-
sultant antibody (3). In a segregating backcross population, no linkage was found
between Ir-1 and the yGa, allotype of the responding animal, indicating that Ir-1
is not associated with the known structural genes coding for the F,, fragments of mouse
immunoglobulin heavy chains (3). Recent results have shown that the ability to
respond well to these polypeptides can be transferred with high-responder spleen
cells and is linked to the major histocompatibility (H-2) locus in the IXth mouse
linkage group (4, 5).
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From these results obtained with the A--L series of antigens, it appeared that the
antigenic determinants required to activate the Ir-1 alleles were restricted to the
amino acids (tyrosine, histidine or phenylalanine plus glutamic acid) attached to
the alanyl side chains of the polypeptide, while A--L itself seemed to play the role of
a nonspecific carrier. This consideration is pertinent because the work of Levine,
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Fic. 1. A schematic diagram of a portion of the structural patterns of: (a) (T,G)-A--L;
(b) (T,G)-Pro--L; (¢) (T,G)-Pro-A--L; (d) (T,G)-A-Pro--L.

Ojeda, and Benacerraf (6, 7, 8) has shown that the response of guinea pigs to differ-
ent haptens conjugated to poly-L-lysine (PLL) is under genetic control, but the
specificity of the genetic difference is for the “carrier” (PLL) and not for the hapten
determinants against which the antibodies are produced. However, the recent demon-
stration that PLL responder guinea pigs (but not PLL nonresponders) do develop
delayed hypersensitivity to PLL alone, raises the possibility that the response to or
recognition of PLL itself may be an important part of the mechanism of action of the
PLL gene (9).

In the present study, we have tested the immune response of several in-
bred mouse strains to synthetic polypeptides derived from multichain poly-
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prolines: poly-L-(Tyr,Glu)-poly-L-Pro--poly-L-Lys, denoted [(T,G)-Pro--L]
(Fig. 1 b) and poly-L-(Phe,Glu)-poly-L-Pro--poly-r-Lys, [(Phe,G)-Pro--L].
The results show that the prolyl and alanyl side chains of the multichain
polymers also play an important role in their immunogenicity. Substitution
of proline for alanine in the side chains of the antigenic molecule, without
changing the amino-terminal tyrosine and glutamic acid residues, leads to a
different pattern of response, indicating that (T,G)-Pro as an antigenic deter-
minant is under a genetic control distinct from that operating for (T,G)-A).

Materials and Methods

CBA and C57 mice were bred from strains originally obtained from the National Institute
for Medical Research, Mill Hill, London. C3H.SW and C3H/DiSn mice were obtained from
the Jackson Laboratories, Bar Harbor, Maine. All the above strains are maintained at Stan-
ford. Mice of the following strains were purchased from the Jackson Laboratories: A, DBA/2,
C3H/He, DBA/1, SJL, and A.SW.

The following polypeptides were used in this study:

(a) Poly-1-(Tyr,Glu)-poly-L-Pro--poly-L-Lys 701, denoted (T,G)-Pro--L (Fig. 1 ), and
poly-1-(Phe,Glu)-poly-L-Pro--poly-L-Lys 702, denoted (Phe,G)-Pro--L, are two branched
synthetic polymers built on a multi-poly-L-prolyl--poly-L-lysine to which short, random pep-
tides of tyrosine and glutamic acid or phenylalanine and glutamic acid are attached. Their
synthesis and characterization have been described previously (10).

(b) Two samples of poly-L-(Tyr,Glu)-poly-L-Pro-poly-n,1-Ala--poly-L-Lys 717 and 718
[denoted (T,G)-Pro-A--L 717 and 718] (Fig. 1 ¢), were synthesized in two steps as follows:
(i) 100 mg of poly-p,L-Ala—-poly-L-Lys (A-L) synthesized as described previously (11) were
dissolved in 1.5 ml water. After addition of 90 ml dimethylsulfoxide, (DMSQ, anhydrous),
100 mg of N-carboxy-L-proline anhydride dissolved in 10 m! DMSO were added to the reaction
mixture. After stirring for 20 hr at 20°C, the clear reaction mixture was dialyzed for 48 hr
against distilled water. Chromatography of the polymer on Sephadex G-150 (Uppsala, Sweden)
in 0.05 ¥ ammonium bicarbonate (NH,HCO;) yielded a fraction containing the purified poly-
L-Pro-poly-p,1-Ala~-poly-L-Lys (Pro-A--L) which was dialyzed against water and lyophilized.
(ii) Synthesis of (T,G)-Pro-A--L 717: 180 mg of Pro-A--L (residue molar ratio of 7.7:13.5:1)
were reacted with 550 mg N-carboxy-L-tyrosine-anhydride (Tyr-NCA) and 900 mg y-Benzyl-
1-Glu-NCA. Polymerization was performed in aqueous dioxane (2:1 mixture of 0.05 M phos-
phate buffer, pH 7.0, and dioxane), essentially according to the technique described by Sela
and Fuchs (12). After gel filtration on Sephadex G-150 equilibriated with 0.05 M ammonium
bicarbonate, (T,G)-Pro-A--L 717 was isolated with a residue molar ratio of Tyr:Glu:Pro:
Ala:Lys of 2.5:9:7.8:13:1, respectively. (iii) The synthesis of (T,G)-Pro-A--L 718 was similar
to that of (T,G)-Pro-A--L 717, except that a new batch of Pro-A--L was used with amino acid
composition of Pro:Ala:Lys as 13:13:1, and the amino acid analysis of the polypeptide gave
the following results: Tyr:Glu:ProtAla:Lys as 2.6:7.3:13:13:1, respectively.

(c) The synthesis of two samples of poly-L-(Tyr,Glu)-poly-p,L-Ala-poly-L-Pro—-poly-L-Lys
719 and 721 {denoted (T,G)-A-Pro--L 719 and 721] (Fig. 1 d) was as follows: (i) To 300 mg of
poly-L-Pro--poly-L-Lys (Pro--L) synthesized as described before (10) and dissolved in 40 ml
0.05 M phosphate buffer, pH 7.0, 3.5 g of Ala-NCA dissolved in 15 ml dioxane were added.
After stirring at 4°C for 24 hr, anhydrous formic acid was added to clear the turbid reaction
mixture, followed by dialysis for 3 days against distilled water. Gel filtration on Sephadex-150
was performed, yielding poly-p,L-Ala-poly-L-Pro-—-poly-L-Lys (A-Pro--L) with a residue molar
ratio of Ala:Pro:Lys as 9.7:25.2:1, (ii) The synthesis of (T,G)-A-Pro--L 719 and 721 was
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performed as described previously (12) using in the two cases different ratios of A-Pro--L and
the appropriate N-carboxy-a-amino acid anhydrides. The amino acid analysis of the two
polymers gave the following results: (T,G)-A-Pro--L 719 contains Tyr:Glu:Ala:Pro:Lys in
the ratio of 3.9:2.3:9.5:25.3:1; in (T,G)-A-Pro--L 721 the amino acid ratio of Tyr:Glu:
Ala:Pro:Lys is as 2.6:1.4:10.5:25:1.

(@) Poly-L-(Tyr,Glu)-poly-p,L-Ala--poly-L-Lys 509 [denoted (T,G)-A--L] (1) and poly-
L-(Phe,Glu)-poly-p, 1-Ala~-poly-L--Lys 223 [denoted (Phe,G)-A--L] (13) were described
previously.

Different inbred mouse strains (10 mice per strain, one-half males and females, approxi-
mately 2 months old) were immunized with a primary stimulus of 10 ug of the antigens in
complete Freund’s adjuvant (1 part antigen:1 part lanolin:2 parts liquid paraffin with 4 mg
Mycobacterium tuberculosis H37Ra per ml (the latter kindly supplied by Dr. Sidney Rafiel)
in the hind footpads. 3 wk later, the mice received another dose of 10 ug of the polypeptides
in aqueous solution. The animals were bled 10 days after the secondary stimulus. Groups of
mice were immunized with different amounts of (T,G)-Pro--L (2 ug, 10 ug, 100 ug per mouse).
No differences in response were noted with these doses and, therefore, for the other immuno-
gens 10 ug were used for each mouse.

Antibody response was measured by an antigen-binding capacity assay, using iodinated
(with 1 [14]) or tritium-labeled (with acetic anhydride-*H {15]) polypeptides. The antibody
assay was a modification of that previously described (1) based on a method described by
Herzenberg et al. (16). 50 ul of (T,G)-Pro--L, 0.05 ug per ml (or an approximately equimolar
amount of any of the other iodinated or tritiated antigens) in 19 bovine serum albumin
(crystallized, Sigma Chemical Company, St. Louis, Mo.) in phosphate buffered saline (0.15 M,
pH 7.0) was mixed with 25 ul of the appropriate dilution of mouse antiserum (1/10 through
1/25,000) and incubated for 1 hr at 37°C. After incubation 25 ul of the appropriate dilution
of polyvalent rabbit anti-mouse-y-globulin antiserum (14, 14, 14) was added, followed by a sec-
ond 2 hr period of incubation at 37°C. After centrifugation at 10,000 g at 4°C in a Sorvall/
GSA rotor, one-half (50 ul) of the supernatant was removed and counted, either in a well-
type gamma scintillation counter or, where appropriate, by liquid scintillation counting in a
polyether scintillator solution. The results were expressed as the per cent antigen bound in
the sedimented complexes of antigen, antibody, and rabbit antibodies to the antibody glob-
ulin.

The properties of the labeled antigen preparations used for antibody assays are given in
Table I. All the labeled polypeptides built on multipoly-prolines tend to aggregate in dilute
solutions and to stick to glass. Therefore, siliconized glass tubes and vials were used for storage
and diluting the labeled antigens, and new dilutions of the labeled antigens were prepared
daily before use to minimize the effects of aggregation. Siliconization of glassware and the use
of fresh dilutions of labeled antigen in each titration did not prevent aggregation of (Phe,G)-
Pro--L (Ac)-*H. Efforts to prevent aggregation of the labeled polypeptide with 1-8 M urea,
6 M guanidine hydrochloride, and 0.2-19%; sodium dodecyl sulfate were unsuccessful. Therefore,
antibodies to (Phe,G)-Pro--L were assayed with two cross-reacting polypeptides, (T,G)-
Pro--L and (Phe, G)-A--L, in addition to titering the antibody with the homologous antigen.

RESULTS

Antibody Response to (T,G)-Pro--L.—Table II presents the antibody re-
sponse of nine mouse strains to (T,G)-Pro--L, titered with the iodinated
homologous antigen. The results are given as average per cent of antigen
bound at three antiserum dilutions.

The results are significantly different from those obtained with (T,G)-
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A--L (Table II). There is no difference in response between C3H and CBA,
low responders to (T,G)-A--L, and C3H.SW and C57 mice, the high re-
sponders to (T,G)-A--L. The four strains are medium responders to (T,G)-

TABLE I
Properties of the Radio-Labeled Polypeptides

Per cent Per cent bound
Antigen Specific activity  precipitability by excess specific
by TCA* antibody
ue/ug
(T,G)-Pro--L-701151 3.5-7.2 90-96 75-83
(T,G)-Pro-A--L 717151 6.3 97 82
(T,G)-A-Pro--L 721151 5 95 35
(Phe,G)-A--L-223-(Ac)-*H 0.17 93 80
(Phe,G)-Pro--L-702-(Ac)-*H 0.114 90 64
* Trichloroacetic acid.
TABLE 11
Antibody Response of Inbred Mouse Sirains to (T,G)-Pro--L, (T,G)-A--L and
(Phe, G)-A~-L
(T,G)-Pro--L 701 (T,G)-A--L 509* (Phe,G)-A--L 223*
Antiserum dilution Antiserum dilution Antiserum dilution
Strain 1/50 1/100 1/500 1/500 1/500
Average Average Averag: Averag: Averag:
Totigen Revge BT Range POLECT Range TRE0T Range TOIGCT Range
bound bound bound bound bound
A/Y 45  23-67 39  19-67 24 1447 10 5-15 75 73-76
C3H.SW 35  18-56 33 1347 20 11-29 79 5291 73  70-714
C57 28 15-36 18 8-25 7 0-15 69 53-82 69 67-71
DBA/2] 16 10-25 14 3-23 5 0-12 34 11-53 65 53-74
C3H.HeJ 30 1746 29 18-50 17 6-28 17 9-26 74 72-75
CBA 35  23-50 26 15-50 8 0-20 12 0-27 71 69-72
DBA/1] 10 0-29 1 9-19 3 0-7 6 4-12 74 69-76
SJL/] 65 48-81 44 3567 33 12-60 5 3-7 13 0-39
A.SW 40 344§ 38 28-45 13 7-16 0 — 15 6-22

Antigen used is equimolar to amount of (T,G)-A~L 509 used in standard assay (1), where
sera are usually titered at 1/500 dilution.
* From McDevitt and Chinitz (5).

Pro--L. A/], which are poor responders to (T,G)-A--L, responded well to
(T,G)-Pro--L. The DBA/1 strain is a low responder to both (T,G)-A--L and
(T,G)-Pro--L. It is striking that SJL mice, which respond very poorly to all
the antigens derived from multichain polyalanine, are the best responders to
(T,G)-Pro--L. The A.SW strain, also a poor responder to (T,G)-A--L, re-
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sponds well to (T,G)-Pro--L. Assay of antisera to (T,G)-Pro--L with iodinated
(T,G)-A--L showed that there is almost no cross-reaction between antisera
to (T,G)-Pro--L and (T,G)-A--L. Anti-(T,G)-Pro--L sera taken from SJL
mice bind (T,G)-A--L to the extent of 3% and the average of (T,G)-A--L
bound to anti-(T,G)-Pro--L taken from C57 and CBA mice was 2%.

It should be noted that (T,G)-Pro--L appears to be a weak immunogen
and that the antigen-binding capacity (ABC) of the high responder to (T,G)-
Pro--L is lower than the ABC of high responders to (T,G)-A--L (Table II).

Antibody Response to (T,G)-A-Pro--L and to (T,G)-Pro-A--L.—Since the
above results showed the Importance of side chain composition in the amount

TABLE III

Antibody Response of Inbred Mouse Strains to (T,G)-A-Pro--L 719 and 721*
(Antiserum Diluiion 1/500)

Immunizing antigen

Strain (T,G)-A-Pro--L 719 (T,G)-A-Pro-L 721
e Poundy’ Range e Roundy Range
A/ 4 1-7 2 0-7
C3H.S5W 13 8~25 16 9-=27
C3H/DiSn 4 0-8 4 0-6
DBA/1] 1 0-3 3 0-10
SJL/J 7 5-12 5 0-6

* Titered with (T,G)-A-Pro--L 721-1%1,

1 (T,G)-A-Pro--L 721-'31 is only 359, precipitable by excess specific antibody (Table I).
This implies that the majority of this antigen, although soluble, is in a state in which it is
unable to react with antibody.

and specificity of the antibody produced, we tried to determine which parts
of the polypeptides participate in the antigenic determinant by testing the
immune response of mice to (T,G)-4-Pro--L 719 and 721 and to (T,G)-Pro-
A--1. 717 and 718. If, in (T,G)-A--L and (T,G)-Pro--L, the antigenic deter-
minants consist of (T,G) and a short peptide of p,r-alanine or L-proline,
respectively, then the mice should respond to (T,G)-A-Pro--L as they re-
spond to (T,G)-A--L, and their response to (T,G)-Pro-A--L should be similar
to their response to (T,G)-Pro--L.

Table III illustrates the average per cent antigen bound values for several
mouse strains immunized with the two samples of (T,G)-A-Pro--L, 719 and 721,
and titered with iodinated (T,G)-A-Pro--L 721. The two polypeptides are
poor immunogens and the antibody response shown in the table is very low.
The poor immunogenicity of (T,G)-A-Pro--L. may be due to the small amounts
of glutamic acid in comparison with the amount of tyrosine in these two an-
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tigens. C3H.SW, the high responders to (T,G)-A--L, are the highest responders
to (T,G)-A-Pro--L in both cases, while the response of all the other strains is
very pootr, as it is to (T,G)-A--L. The responses to (T,G)-Pro-A--L 717 and 718
(assayed with (T,G)-Pro-A--L 717-%I) are given in Table IV. Both poly-
peptides are good immunogens and the per cent of antigen bound to the vari-
ous antisera tested is high even at 1/2500 or 1/5000 dilution of antiserum.
(The molar amount of antigen is always the same, as described in Materials
and Methods.) The response to (T,G)-Pro-A--L 718 at 1/2500 dilution is
qualitatively similar to the response of the same mouse strains to (T,G)-Pro--L.
The SJL mice are the best responders to this immunogen, while C3H.SW and

‘ TABLE IV
Antibody Response of Inbred Mouse Strains to (T,G)-Pro-A--L 717 and 718*

Immunizing antigen

(T,G)-Pro-A--L 717 (T,G)-Pro-A--L 718
Antiserum dilution Antiserum dilution
1/500 1/2500 1/5000 1/500 1/2500
Strain Average Average Average Average Average
G o S o G o B e e
A/) 46 28-58 17 7-28 1 6-16 — — — —

C3H.SW 68  66-71 59  4-67 48 17-70 55 33-66 26 1447
C3H/DiSn 62 35-68 44 5-63 28 0-58 4  21-64 19 5-35
DBA/1] 43 25-58 8 0-16 7 0-12 16  5-32 3 o-11
SJL/] 67 6367 57 39-67 50 28-62 67 54-71 48  29-58

* Titered with (T,G)-Pro-A--L 717151,

C3H/DiSn are weaker responders and DBA/1 antisera almost did not bind the
antigen at this dilution. We did not obtain the same results by injecting
(T,G)-Pro-A--L 717 since, even at 1/5000 dilution of antiserum, there is no
significant difference in the capacity to bind antigen between C3H.SW and
SJL mice. C3H/DiSn mice are intermediate responders and DBA/1 are low
responders. Amino acid analysis of the two polymers revealed differences in
their residue molar ratios which may explain the variation in response to them.
as will be discussed below.

Antibody Response to (Phe,G)-Pro--L—The immune responses of inbred
mice to this antigen, assayed with the homologous (*H) acetylated antigen,
are given in Table V. The values of average per cent antigen bound are low
and uniform, but similar to those obtained by immunizing mice with (T,G)-
Pro--L (Table IT). The major difference between response to (T,G)-Pro--L
and to (Phe,G)-Pro--L is the response of the DBA/1 strain, which is a poor
responder to (T,G)-Pro--L and a good responder to (Phe,G)-Pro--L. (Phe,G)-
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Pro--L tends to aggregate in dilute solutions (Materials and Methods) and,
since the antibody assay requires centrifugation, it was immediately apparent
that 60-70% of the labeled antigen precipitates spontaneously, while only
64% of the antigen remaining in the supernatant is precipitable by antibody.

TABLE V
Antibody Response of Inbred Mouse Sirains to (Phe,G)-Pro--L 702
(Antiserum Dilution 1/50)

Strain Average Eg; l;:gnt antigen Range
A/) 38 25-43
C3H.5W 31 2537
Cs7 22 15-28
DBA/2] 13 4-32
C3H.He] 32 25-40
CBA 31 25-42
DBA/1] 42 35-48
SJL/J 42 34-48
TABLE VI

Antibody Response to (Phe,G)-Pro--L Assayed With (T,G)-Pro--L and (Phe,G)-A--L

Titering antigen

(T,G)-Pro--L 701 (Phe,G)-A--L 223
Antiserum dilution Antiserum dilution
Strain 1/50 1/100 1/500 1/100 1/500 1/5000 1/25000
Average o Average o Average o Average o Average o Average o Average o
percent ¥ percent % percent ¥ percent 2 percent ¥ percent ¥ percent ¥
antigen © antigen & antigen & antigen = antigen S ‘antigen & antigen &
bound ® bound ® bound ® bound % bound ® bound "~ bound &
A7) 41 20-50 35 12-51 19 9-32 14 6-21 5 0-10
C3H.SW 34 24-42 35 29-43 22 16-28 5 0-12 3 0-8
Cs57 26 15-37 25 16-33 9 321 4 0-9 4 0-10
DBA/2] 17 023 14 8-26 7 0-15 5 0-9 4 0-9
C3H.He] 30 19-42 30 7-41 17 11-22 10 5-17 2 0-7
CBA 39 26-49 37 2646 17 9-27 4 1-11 6 0-12
DBA/1] 35 23-50 41 28-51 22 14-30 69 59~74 68 6372 72 65=76 64 53-70
SJL/Y 53 43-58 52 33-60 43 26=54 16 2=26 12 3-25 19 7=28 5 0-14

Therefore, we assayed antibody to (Phe,G)-Pro--L with two cross-reacting
polypeptides: (T,G)-Pro--L and (Phe,G)-A--L. The results are given in
Table V1.

The results of titering anti-(Phe,G)-Pro--L antisera with (T,G)-Pro--L
are similar to the results obtained with the immunizing antigen, but the titers
are slightly higher. SJL mice again show the highest titer, and the results
parallel those obtained after immunization with (T,G)-Pro--L, except that
DBA/1 mice show a high response to (Phe,G)-Pro--L; however, DBA/1
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anti-(Phe,G)-Pro--L binds (T,G)-Pro--L less than SJL anti-(Phe,G)-Pro--L
does. The results of titering the same anti-(Phe,G)-Pro--L antisera with
(Phe,G)-A--L were striking. SJL anti-(Phe,G)-Pro--L (which binds (T,G)-
Pro--L quite well) shows very poor binding of (Phe,G)-A--L. In contrast,
DBA/1 anti-(Phe,G)-Pro--L. binds (Phe,G)-A--L very well. The titers of
DBA/1 mice with (Phe,G)-A--L are remarkably high even at a 1/25,000
dilution of serum. Thus, DBA/1 mice make antibodies which react primarily
with the determinant, (Phe,G), while SJL antisera appear to be specific
primarily for the polyproline moiety of the polypeptide.

DISCUSSION

The results obtained by immunizing inbred mice with (T,G)-Pro--L are
very different from those given by the same mouse strains immunized with
(T,G)-A--L (1, 3, 5). Since the major difference between these two poly-
peptides is the polyproline in (T,G)-Pro--L. which replaces the poly-p,r-
alanine in (T,G)-A--L, it seems probable that the polyprolyl side chains are
also part of the specific determinants. Indeed, antisera to (T,G)-Pro--L cross-
react very poorly with (T,G)-A--L, indicating that (T,G)-A--L and (T,G)-
Pro--L possess different antigenic determinants. Since inbred mouse strains
respond to (T,G)-Pro--L differently than to (T,G)-A--L, it implies that (T,G)-
Pro is an antigenic determinant which is under a genetic control distinct from
that operating for (T,G)-A.

The response of inbred mice to the two preparations of (T,G)-A-Pro--L
(719 and 721) is similar to the response of the same strains to (T,G)-A--L,
except for the fact that (T,G)-A--L is a good immunogen and (T,G)-A-Pro--L
719 and 721 appear to elicit a much lower response.

The response to (T,G)-Pro-A--L 718 resembles the response of the same
mouse strains to (T,G)-Pro--L (Tables IT and IV), while the response to
(T,G)-Pro-A--L 717 is different, as C3H.SW and SJL mice are high respond-
ers. Amino acid analysis shows less proline and more glutamic acid in (T,G)-
Pro-A--L 717 than in (T,G)-Pro-A--L 718. It may be that in some areas on this
polypeptide, peptides of alanine are attached almost directly (or with only a
few intervening prolyl residues) to glutamic acid or tyrosine, and may thus
resemble (T,G)-A. This may be the cause for the high response of C3H.SW
mice to (T,G)-Pro-A--L 717. The main conclusion that can be drawn from the
response to (T,G)-Pro-A--L and (T,G)-A-Pro--L is that residues in and ad-
jacent to the amino terminal sequences in the polypeptide side chain play a
major role in the antigenic determinant, although the contribution of all the
other amino acids in the polypeptide, their sequence, and the tertiary structure
of the immunogen may also be important. It is not possible from the present
studies to determine precisely the role of the latter factors.

The reaction of anti-(Phe,G)-Pro--L antisera with (T,G)-Pro--L and (Phe,G)
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A--L indicates that different mouse strains appear to synthesize antibody
specific for different parts of the same polypeptide antigen. DBA/1 mice make
antibody specific mainly for the (Phe,G) part of the immunogen. This strain
responds well only to (Phe,G)-A--L in the A--L series of polypeptides (Table II,
ref. 5) and to (Phe,G)-Pro--L in the series of immunogens derived from
multichain polyprolines, while SJL antisera seem to react primarily to the
Pro--L part of the (Phe,G)-Pro--L immunogen and do not respond to or re-
act with any of the polymers in the A--L series (Table II, ref. 5).

Different inbred strains of mice may produce similar amounts of antibodies
against the same protein, but this may be due to the complexity of the multi-
determinant antigen, i.e., the specificity of the antibodies formed may differ.
In agreement with this hypothesis, in this study, two different mouse strains
(DBA/1 and SJL), immunized with the same antigen [(Phe,G)-Pro--L], re-
sponded equally well, but with the production of antisera of markedly dif-
ferent specificity, implying either that the specificity of the antibodies pro-
duced, or the recognition of antigenic determinants, is under direct genetic
control. The genetic segregation of the ability of anti-(Phe,G)-Pro--L sera from
(DBA/1 X SJL) F; X DBA/1 and (DBA/1 X SJL) F; X S]JL mice to bind
(T,G)-Pro--L and (Phe,G)-A--L will be reported in a subsequent publication.!
Evidence leading to a similar conclusion has been reported by Arquilla and
Finn (17) and Maurer and Pinchuck (18).

As already noted above [for (T,G)-Pro--L], it appears that the genetic con-
trol of the immune response to polypeptides derived from A--L is qualitatively
different from that for polypeptides built on multichain polyprolines.

SUMMARY

The response of inbred mouse strains to two polypeptides derived from
multichain polyprolines, (T,G)-Pro--L and (Phe,G)-Pro--L, is different from
the response of the same mouse strains to a similar series of polymers built
on multi-poly-D,r-alanyl--poly-L-lysine, although the same short sequences
of amino acids are attached to the side chains of the polypeptides in the two
series. These results indicate that a portion of the side chain (e.g. polyalanine
or polyproline) participates in the antigenic determinant. This was confirmed
by studying the response of different mouse strains to two kinds of polypep-
tides: (T,G)-Pro-A--L 717 and 718 and (T,G)-A-Pro--L 719 and 721.

Antibody assay of antisera to (Phe,G)-Pro--L with the cross-reacting anti-
gens (T,G)-Pro--L and (Phe,G)-A--L indicates that different inbred mouse
strains make antibodies specific for different parts of the same polypeptide.
Thus, antibody from DBA/1 mice reacts almost exclusively with the (Phe,G)
sequence, while SJL antisera bind only (T,G)-Pro--L and fail to bind
(Phe,G)-A--L.

! Data to be published.
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The immune responses to the same amino acids on two different polypep-
tides (i.e. A--L and Pro--L) appear to be under separate genetic control.

The authors would like to express their thanks to Mrs. Geraldine Nelson and to Miss Linda
Siri for their excellent technical assistance throughout this work.
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