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.A,bstract-The amino-acid compositions of two prominent rye pollen allergens of the
so-called 'major group' (I-B and I-C), showed many striking similarities. Molecular
weights of Zi,OO} and 26,700, respectively, were calculated from these anal.vses. Both
tryp1i. and chymotryptic 'fingerprints' of ailergen I-B were very similar to the corre-
spdnding fingerprinti- of I-C, but showed marked differences from those of a further
allergenic fraction, II-8, of rye allergenic group II.

Peptides containing specific amino acids, including cystine, yerg also located on the
fingeiprints of the gròup I allergens. The above results provided further substantiation for
thJclàssification of rye-grass pollen allergens into the groups of isoallergens suggested by
previous physical and immunological data.

INTRODUCTIOI\

IN rwo previous papers,(1,2) the isolation procedure for, and the physical charac-
terization of, highly skin-active rye pollen allergens were described in detail, and
a preliminary account of certain chemical and immunochemical properties was
given. The high degree of purity of these substances was demonstrated by the
techniqires of starch gel electrophoresis, ultracentrifugation, immunodiffusion and
N-terminal amino-acid analysis. This paper deals mainly with the amino-acid
compositions of the so-called 'major' allergens (group I) and with aspects of
structural similarity between these molecules. Earlier investigations into the
chemical structure of rye pollen allergens (Johnson and Thoroe;(3r Feinstein(a))
have been extended and results are compared with those of other workers(5-11)
studying Timothy, ragweed and alder pollens.

Rye pollen allergens were divided into two groups of isoallergens', a 'major' (I)
and a 'minor' 

(II) group, oo the basis of immunological and physical propelliss.(1'2)
The properties of the isoallergens in a given group were very similar, but were
markedly different from those of the other group. The presence of comparable
groups of isoallergens in both Timothy and ragweed pollens has been suggested
from preliminary studies of Timothy po11en,(2) and from the investigations of King
and his collaborators(8-10) into short ragweed pollen.

The major groups of allergens (I) were found to be allergenically active in all
pollen-sensitive individuals and were shown to elicit the formation of normal '7S'

antibody (IgGlttzt in the rabbit. Rabbit antisera against whole rye pollen extract
produced a single precipitin line when they were allowed to diffuse against any
purified group I allergen or a mixture of these allergens. A similar result has been

* Present address: Wellcome Research Laboratories, Beckenham, Kent, England.
. Î Much of the work presented here was carried out while one of us (D. G. M.) was a

visitor at the Laboratory of Molecular Biology, Cambridge, England.
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92 P. JonNsor.l and D. G. Mensn

obtained for corresponding ragweed allergens in gel diffusion experiments against
anti-ragweed sera.(sr Antigenic identity was thus established between isoallergens
of the major group I within a given pollen, although it seems unlikely, from the
immunodiffusion experiments of Wodehouse,(13) that a similar identity (or partial
identity) exists between group I allergens of grass and ragweed pollens. The minor
group II allergens of rye, Timothy and ragweed pollens were skin-active only in
certain pollen-sensitive individuals and, apparently, did not readily evoke the
formation of IgG antibody in the 12bfi1.(1,2,6,8)

Individual group I isoallergens of both rye and ragweed pollens were physically
indistinguishable except in starch gel electrophoresis at alkaline pH: it seems
possible that the group II isoallergens may be similarly related. From ultra-
centrifugal data, molecular weights of the group I rye allergens were found to be
32-3+,000, and corresponding molecular weights for the ragweed allergens were
found to be about 38,000 from physical and amino acid analytical studies. Group
II allergens of rye, ragweed and Timothy were found to possess molecular weights
ranging from 9,000-1 1,000. <r,z,a,rar

The results given below show that the two prominent rye pollen allergens, I-B
and I-C (earlier referred to as a and É(t)), possess very similar amino acid com-
positions and give almost identical tryptic and chymotryptic peptide 'fingerprints'.

This establishes the close structural similarity of these group I rye allergens.

EXPERIMENTAL
Materials

Defatted rye grass pollen was generously given by Dr F. H. Milner of the
Bencard Allergy Unit.

All chemicals were of 'Analar' grade unless otherwise stated. Fluorodinitro-
benzene (FDNB) was obtained from B.D.H. Ltd., and 1-dimethyl-amino-
naphthalene-S-sulphonyl chloride (DNS-CI or 'dansyl' chloride) was a product of
Mann Biochemical Corp. Nitrogen-free sulphuric acid, usecl in the Kjeldahl
nitrogen determination, was obtained from B.D.H. 98-100% formic acid was
also a product of B.D.H.: only freshly-opened bottles were used for critical
oxidation experiments.

The crystalline enzymes trypsin and chymotrypsin were obtained from
Worthington Biochemical Corp.

Methods

l. N-terminal amino acid determination. The FDNB(ls) and 'dansyl'tr6) methods
of end-group analysis were performed as previously described.(1)

2. Nitrogen estirnation. Quantitative estimation of the nitrogen content of the
allergens was made by the micro-Kjeldahl method (Pregl and Rothtur) using the
catalyst mixture of Ma andZuaz?ga,(18) and also by a micro-Dumas procedure.* All
freeze-dried, salt-free samples (3-4 mg), were carefully dried to constant weight
at 105o and stored in sealed containers over PzOs prior to weighing to an accuracy
of 0'002 mg. All estimations were made in duplicate.

* This estimation was performed by the Micro-Analytical Section of the Department of
Chemistry, Cambridge.
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3. Amíno acid analy.sis. Accurately-weighed, dry samples of allergens I-B and

I-C (cv and p) of abàut 2 ^g were hydrolysed with 0'5 ml of freshly-distilled,

constànt-boiling HCI (5.7 N). Hydrolysis tubes were evacuated before sealing to

minimize conversion of tyrosine to chlorotyrosine. Hydrolysis times of 12,2+, +8

and,96hr at 105'+2'*.i. used for samples of I-B and two24 hr periods for the

hydrolysis of I-C. Hydrochloric acid was immediately removed under vacuum and

the hyàrolysates *.r! dissolved in 0.42 ml of citrate buffer at pH 2'2 and 0'20 ml

of a solution containing 0.1 pcmole each of p-2-thienyl-or-alanine and t"Z-amino-

guanido-propionic acid, serving as internal markers in subsequent analysis.

Lnalysis wai performed on a Beckman-Spinco Automatic Amino Acid Analyser

(Moúel 1,20), modified for accelerated eluent flow, using 0'30 ml of the above

Àolution foi both long (50 cm) and short (10 cm) columns. Calibration of

the ninhydrin solution was performed both before and after each series of

analyses and averages of the correction factors were used in subsequent

calculations.
'Half-cystine' was determined as cysteic acid on separate samples of allergens

previously oxidized with performic acid at -10'(cf. Hirstl ' ').Ttyptophan was

determinéd spectrophotometrically by the method of Goodwin and lv[s116n.{20)

The amide cóntentìf t-g was estimated by hydrolysis of a known weight of dry

material (about 0.8 mg) with 2.85 N HCI for 3 hr at 100'. Both this sample and,

later, a control samplà'(i.e. one which had not been hydrolysed) were applied to

the short column. ifr.'ammonia contents of both samples were found and the

number of amide groups was calculated from the difference between these two

values. It was necessary to correct the molar proportions of certain amino acids by

extraoolation of the vaiues obtainecl at different hydrolysis times to either infinite

oÍ zeÍo times (e.g. Tristram and Smith(zl)).
The numt.ir óf residues of individual amino acids per molecule were calculated

on the basis of a histidine content of 3. Histidine was selected as the standard for

both allergens since virtually no losses of this amino acid occur on hydrolysis, and

also since the analytical figures showed that very few histidine residues were

present. The integral valu. for the number of histidines was 3'0 or 4'0 in both

allergens since thése gave molecular weights approximating to those found by

physìcd methods (TaÈle 2). A histidine content of 3 was further suggested from

the results of peptide fingerprinting (see below).
4. Enzymic'hydrolysis"and 'finglrprinting' of peptides. Samples of fteeze-dried

allergenió fractions (about Z ^i) *.t. dìssolved in 0'5 mL of 7o/o N1{nHCOa

and irypsin or chymotrypsin was'added to give enzyme to allergen ratios of 1 : 50

or 1 : iÓ0. ffr. ru-pl.."*ere incubated for 16 hr at 30o andfreeze-dried. One-fifth
of each digest *u. .*"*ined for the presence of insoluble 'core' material by

electrophoresis at pH 3.5 followed by 'chlorine staining'.tzzr

Two methods of fingerprinting were used:

(i)(23,24) lst dimension: Electrophoresis (50 min at 3 kV) in l'24 vr pyridine-

0'05 rvr acetic acid adjusted to pH 6'5.

Znd dimension. Electrophoresis (65 min at 3 kV) in 0'06 rvr pyridine-

1'0 vI acetic acid adjusted to pH 3'5.
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94 P. Jonxsorrr and D. G. Mensn

(ii;tzsr lst dimension' Chromatography in z-BuoH : CHgcooH : Hzo :
pyridine (30 : 6 :24 :20)-13 hr at room temperature.

Znd dimension: Electrophoresis (65 min at 3 kV) in pyridine acetate
buffer, pH 3.5 (as above).

Whatman No. 3 paper was used for all experiments. After running in the first
dimension, paper strips containing the peptides were cut out, stitched to another
sheet of paper, and run in the second dimension with the electric field direction at
right angles to that of first. Peptides were revealed by ninhydrin-cadmium acetate
staining,(26) chlorine staining,ez' or by use of staining reagents for specific amino
acids. Modified Sakaguchi, Pauly and cy-nitroso-B-naphthol methods were used to
detect arginine, histidine and tyrosine, respectively.tzz) Tyrosine and tryptophan
were also weakly detectable by the Pauly method.

5. Applications of a 'diagonal 
fingerprinting procedure'. The number of cystine

residues per allergen molecule was determined by application of the method of
Brown and Hartleytzsr on tryptic digests of I-B in experiments at pH 2.0,3.5 and
6'5. This involved an initial high voltage paper electrophoretic separation of
peptides obtained from enzymic digests. Cystine-contàining p.pìid.s were
oxidized with performic acid in the vapour phase on the pup"i to yìeld pairs of
cysteic-peptides. By electrophoresis in a second dimension, af the same pH, these
cysteic-peptides were normally well resolved from other peptides on thé diagonal
line, mainly as a result of their newly acquired charge. Hó*.rr.r, at pH Zóther
effects of the fission must be mainly responsible.

A vapour-phase reaction of hydroxylamine was also used in place of the performic
oxidation in an attempt to detect peptides containing carbóhydrate attached by
glycosidic ester linkage (cf. Gottschalk s7 al.tzst). Aftei electrophoresis, at pH 6.3
or 3'5 (using the pyridine acetate buffer systems described in the previous section)
of either _a tryptic digest of allergen I-8, or a purified glycopeptide fraction
obtained from this allergen,(1,30) the separated peptides werei"por.a to hydroxyl-
amine-water vapour at 37': the treated peptides were then subjected to electio-
phoresis at the same pH in the second dimension. The resultant fingerprints were
stained for either peptidstz2,26) or carbohydlsgs.(81)

RESULTS
l. Arnino terminal analysis

Purified allergens I-B and I-C, and a mixed group I fraction, were all shown to
possess isoleucine as the only unprotected N-terminal group, using both the FDNB
and dansyl metho_ds. The yield of lle. was low in the dansyl method (approximarely
10 per cent of 1!. _È"gletical): a relatively low yield (not estimàt.ày wu, 

"[rtobtained using FDNB. This finding is discussed in the succeeding paplr.taor The
N-terminal amino acids possessed by Sephadex fractions, eluted úh before and
after I-B or I-C in the purification proc.dut., were always absent from the highly
pulified allergenic fractions. Thus, alanine, possessed by fractions IS.1 and tS.ta;
and Glu., Alu. and Asp., found in fractions IS.3 (see rei. 1 for nomenclature) were
not observed in the purified major allergens. Allergen II-B possessed. glutamic
acid and alanine as the main N-terminal groups and àspartic acíd and isoleucine as
minor groups.
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2. Amino acid c'
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NHe 77 +2
Are. 5 '9 +0
Asó. 26'2 +.0
TÉr. 17'7 +o
Ser. 1'2'0 +.0
Glu .  20 '1*0
Pro. 12'9 *0
Glv .  28 '1+0
AJ;.  r7.9 +o
* Cvs.e 6 '2+-0
iat. 13.7 Lo
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I le .  10 '1+C
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Phe. 8 '0 +t
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Amider 4'5 +t
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2. Amino acid comPositions

The results of amino acid analyses of rye allergens I-B and I-C are preselTd

in Table 1: King's results fo, .orr.rporrdit g ragweed allergens are included for

Tasln 1. AvnNo AcID coMPosITIoNs oF PoLLEN ALLERGENS

Allergen I-Be Allergen I-Cb Ragweed Allergensc

Amino No. of .
acid residues0

No. of
residues

to nearest
integer

u/.:?l,u No. or
a.a. residuesd

No. of
residues

to nearest
integer

No. of
residues 9/100 g
to nearest total
integer a.a.

g/100 e
total
a.a.

Lvs. 26'2L0'2
His.  3 '0
NHs 71+2
Ars. 5'9 +0'2
Asó. 26.2 +0.2
Thr.  77'L +0'7
Ser.  12'0 +0'1
Glu. 20't +0'2
Pro. 72'9 +.0'3
Glv .  28 '1+0 '3
A1;. 77.9 +0.7
à Cys.,  6.2+0'2
Val. 13'7 +0'+
Met.  2 '0 +0'1
I l e .  1 0 ' 1 + 0 ' 1
Leu. 9'1L0'2
Tyr.  8.5 +0'1
Phe. 8.0 +0'2
TrY.f  5 '9 +0'2
Amides 4.5 +0.5

72.8 25.7 +0'6
1 . .6  3 .0

75 +.2
3 .5  6 .0  +0 '1

7L.6 26.2*0'7
6.8 76.2+0'3
+.2 10.8 +0 '2
9.9 20.4+0'2
5 . 0  1 4 . 1 + 0 ' 1
7 .7  27 .3  +0 '6
5 .4  18 .5  +0 's
2 .4  5 .6  t0 '4
5 ' 5  1 3 . 8  + 0 ' 4
1 .0  2 .2  +0 '2
+.4 9.9 +0 '2
4 .0  11 .0  +0 '2
5 .5  8 .5  +0 '3
4.+ 8.0 +0 '2
4 .7  5 .9  +0 '5
o .2

99.2

26
a
J

6
26
1,7
1 2
20
1 3
28
1 8
6

1+
)

10
9
9
8
6
+

233

6
26
1,6
7 L
20
L+
27
1 8
6

14
2

10
7 l
9
8

:

233

72.9
1 . 6
:-
J ' )

1 1 . 8
6 . 5
3 . 9
9 . 9
) . )
6 . 9
5.+
2.4
5 . )

1 . 0
4 .4
4 .9
) . )
4 .5v

100.3

6 . 7
) . )

;-o . )
1 5 . 3
4 .8
6 .4
8 ' 6
4 .1
o . )
6 . 5
2 .O
6-6
2 . 5
6 . 2
6 . 5
7 . 7
4 .7

!
100.1

1 8
6

3 l
7 6
49
7 7
26
25
1 5
37
31,

n

24
a

20
21
+

7 2

:

3+1

26
a
J

* 72-,24-, 4g-and g6-hr hydrolyses of native allergen z 2 x24 hr hydrolyses on performic-

oxidized samples. Composition. qrrotfi tas"d on àverages of values obtained from these

hydrolyses oi itt ;t;É cases' 'ex-trapolated valu^es"(2l)
o 2x}4-ht hydrolyses of nativ" ;í*g;;, .t"i+-nt 

hydrolysis of oxidized sample' Pre-

liminary u*irro'u"ili.Àp*iìi""s- tÀereflre based on averase values'
c Composition based on average rf ;;;ly.;s of alle{gens tVag and IV-C from King et al'tel

d For I-B and I-C; based. on 3 hi"ri;ii;;;;-*ot""."1". For ragweed allergens; based on

6 histidines and 7 methionínes per;;ili"ilàni"ul"ttt to mol' wt' of 37'800 according to

King et al.$,
e Éstimated as cysteic acid on oxidized samples'
f Spectrophotometric analysis.
c Fiom 3lhr hvdrolvsis in2.85 N HCI at 100".
D Excluding amide. 

-

comparison. Data calculated from these analyses and nitrogen determinations are

given in Table 2. The analysis for I-C wls less accurate than for I-B since

insufficient purified I-C *u, *uiiubl. ,o perform an analytical time-series of

experiments.
it *., possible to make an estimate of the percentage carbohydrate in the group

I rye allergens since the propottion of nitrogen in bothlhe whole allergen-molecules
.rrà in thJ protein moieties (calculated frJm the analytical data in Table 1) were

t-Ì,
Fl""' 
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known. Thus minimal molecular weights of both I-B and I-C could be estimated

by chemical methods alone. Approximate molecular weights were also calculated

during the spectrophotometric determination of tryptophan, assuming tyrosine

contents of 9'0 (Table 2).

Tenln 2. NrrnocEN coNTENTS AND DERIvED DATA
.lga.,

_a a E)-- r?E
o l

r1 
"1

i r . t

gT

RagweedD
allergensI_B T_CE

N recovered from analyser column (o/o)
N in allergen protein (%)
N in whole molecule (Kjeldahl) (%)
N in whole molecule (Dumas) (%)
Carbohydrate (o7/s)
Mol. wt. of protein part
Mol. wt. of whole molecule
Mol. wt. (estimated from try. *tyr. content)
ad,

9 8  + 3
1 4 . 0  + 0 . 1
1 3 - 2 + 0 . 3

1 3 . 3
5 . 4  +  1 . 0
25,560
27,020
26,300
0.723

99 +2
1 4 . 0  + 0 . 1

5 . 4  +  1 . 0
25,2+0
26,680
27,000
0.71,7

98  +1

1 7 . 1 + 0 . 3

o.s +0.0"
ì
> 37,800
)

uzz
a Preliminary data based on 24-hr hydrolyses only (Table 1).
D See notes c, d under Table 1.
c Calculated as arabinose (spectrophotometric method).
d Cohn and Edsall's(32) method.

3. Fingerprinting methods

The best peptide separations were obtained using chromatography in the first

dimension and electrophoresis in pyridine acetate buffer at pH 3'5 in the second,

method (ii). Photographs of these ninhydrin-stained fingerprints are shown in

Figs. I and 2. Figures 1(b) and 2(b) illustrate the apparent similarities and

differences' between peptides from enzymic digests of I-B and I-C. Peptides

staining specifically for arginine, histidine, tyrosine and tryptophan{zz) (and also

cystine-containing peptides) are indicated on these figures, and Table 3 compares

the numbers of such peptides with the numbers of the corresponding amino acids

found by analysis.
In many cases it was possible to pick out partially overlapping peptides due to

differences in the colours observed on reaction with ninhydrin-CdAc and also in

the rates at which these colours developed (see Figs.). Since no insoluble 'core'

material was detected in any of the digests, the fingerprints obtained were true

representations of all peptides present in the allergens.
The figures show that very few significant peptide differences exist between

allergens I-B and I-C. Certain small differences in peptide maps were invariably

found for digests made on different occasions using the same allergen and enzyme:

similar small variations were also found where the ionic strength, pH and com-

position of the developing solvents varied slightly. Of the very few peptide

differences observed, it is considered that only those found consistently (Figs. 1(b)

and 2(b) are likely to be significant. Many peptide differences were observed

between tryptic fingerprints of I-B (or I-C) and II-B using method (i), but

fingerprints of I-B and I-C as obtained by this method were almost identical.

Cystine-peptides. Tryptic fingerprints of allergen I-B using the diagonal method

with performic oxidation at pH 6.5-6.5 and at pH 3'5-3'5 are shown in Fig.3.
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P. JouNsor.l and D. G. Manss

The apparent electrophoretic mobilities of cystine peptides were calculated relative
to reference amino acids or peptides on these diagonal fingerprints at pHs 6.5 and
3'5 and referred back to the original tryptic fingerprints. Thus it was possible to
locate the cystine peptides with reasonable certainty on the tryptic fingerprints
shown in Fig. 1.

In the experiment at pH 6.5-6.5, two pairs of cysteic-peptides, la,b and Za,b,
were found in those peptides comprising the 'neutral band': one other pair, 3a,b,
was derived from a weakly basic peptide. At pH 3.5-3.5, cystine-peptides 1 and 2
were just resolved from one another and individual cysteic-peptides could be
correlated with those observed at pH 6.5-6.5 as shown in trig. 3. Confirmation of
the existence of three pairs of cysteic-peptides was obtained by experiments at
pH 2'0-2'0 (L'40 rvr acetic acid-0.53 tu formic acid). It therefore seems safe to
predict the presence of three cystine residues in allergen I-B to account for the
six half-cystine residues found by amino acid analysis, although proof by sequence
determination would be desirable.

The glycopeptide linkage. The diagonal technique at pH 6'5-6'5, with hydroxyl-
amine treatment at 37" for 18 hr, was used to examine glycopeptides in a 'whole

tryptic digest of allergen I-8. A blurred picture was obtained, with at least six
ninhydrin-staining areas located away from the diagonal. This suggests that
several alkali-susceptible peptide bonds had been broken. To obtain a more
positive indication of the effect of hydroxylamine on the glycopeptide linkage in
allergen I-8, a purified glycopeptide fragment,(1,30) was examined at pH 3.5-3.5.
Reaction with hydroxylamine at 37o for 5 hr produced no new ninhydrin-staining
spots, and left only a spot corresponding to the glycopeptide which stained strongly
with both carbohydrate and chlorine stains. The mobility of this spot was identical
both before and after hydroxylamine treatment, confirrning that no peptide or
glycopeptide bonds had been broken. This finding will be discussed in the
succeeding paper.tso)

DISCUSSION

In the present work, a preliminary investigation of the chemical composition
and structure of the peptide moieties of two prominent rye allergens, I-B (a) and
I-C (p), has been reported. The results provide a basis for future amino-acid
sequence studies of these allergens. The great similarity of amino-acid composition
between the two allergens is evident (Table 1); in particular, the quantities of all
basic and acidic amino acids agreed within experimental error. Certain small
differences may be attributed to inaccuracies in the analysis, particularly that for
I-C. The only significant difference would appear to be in the proportion of leucine
in the two allergens. Results showing close correlation between tryptic and
chymotryptic fingerprints of I-B and I-C also suggest a close similarity of amino
acid sequence between the two allergens. These chemical findings therefore
correlate well with earlier results showing the similarity of their antigenic deter-
minants and of several physical characteristics including molecular weight and
ultraviolet absorption spectra. Conversely, the difference between fingerprints of
II-B and the group I allergens is in conformity with both their immunological and
physical differences.
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Allergens from Rye Grass Pollen-I

í, On the basis of starch gel electrophoretic experiments at both acidic and

il,"krlin" pHs, and also the decrease in the I-B/I-C ratio with increasing time of
a storage of whole pollen, it has been suggested that I-B and I-C may differ solely

,i in théit amide composition. The analytical findings do not contradict this pos-

I sibility, but to proye it would require an amide determination accurate to less than
' 

on" group: this has not yet been feasible.

i The molecular weights of group I allergens calculated from the amino-acid

í' analyses (Table 2) showed fair agreement with those obtdined from physical data

i; (32,000 by sedimentation-diffusion analyses and 34,000 by the Archibald method).
;' Òn the other hand, the partial specific volumes, o, of I-B and I-C calculated from

I the analyses,(32) showed poor agreement with the value of 0'745 obtained previously

fi by pyknometry; no explanation for this can yet be advanced.

fi':', A detailed comparison of the numbers of certain amino acids as identified by

,i"., analysis with those appearing on the fingerprints (Table 3) is not justifiable due to
F", variable and,incomplete splitting of peptide bonds by the enzymes (especially by
i1 chymotrypsin), depending on the conditions of reaction. It is also possible that

ilrt' *ot. than one residue of a particular amino acid occurs in certain peptides.
ír,, However, since the nurnbers of histidine and arginine residues are small, and since

L, the specificity of trypsin in hydrolysing peptide bonds adjacent to arginine and

í lysine is high, one might expect good agreement for both histidine and arginine.
B.' The agreement shown in these favourable cases is further evidence for the sound-

{.j ness of assuming a histidine content of 3'0 in calculating the analytical data given

,i.': in Tables I and 2.
*i. The amino acid compositions of group I allergens for the rye and ragweed

i pollens are markedly different (Table 1). King and his collaboratsls(e,10,33i hurre
reported that their ragweed allergens are very resistant to enzymic digestion by
trypsin, chymotrypsin, papain and, to a lesser extent, by pepsin. Only bacterial
enzyme preparations, such as subtilisin or nagarse, have been found to produce
extensive disruption of the molecules. Since such marked differences both in
chemical composition and in susceptibility towards enzymic action are seen
between the major allergens (group I) of rye and ragweed pollens, it was surprising

,:' to observe such a striking similarity between their starch gel electrophoretic patterns
at alkaline pH(1'2) and also in the distribution of allergenic material within these
patterns. However, antigenic differences have been observed between grass and
ragweed pollens'(13) and it is also known that grass pollen-sensitive individuals are
not sensitive to ragweed pollen without prior exposure (and vice-versa(34)). Such
differences may now be partially explained in terms of differences in chemical
composition and structure. The more relevant comparison of allergenic groupings
Iies in the future.
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