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Abstract

A major protein component reactive with pooled humun atopic sera was iso-
lated irom a lvophilized broth extiact of Alternaria ¢liernaca 24-016. By succes-
sne Jroomatography on Whatman DE-320 Sephadex G-100 and Mono Q
Hics T oo fow molecular weisht anizen was obtar Comparison with stan-
dard proteins on Sephadex G-100 indicut2d its molecular weight was 31 kD.
Non-reduced sampies run on SDS-PAGE showed a band at 29.2 kD which re-
acted strongly with human IgE. After reduction. it produced a doublet pattern
on SDS-PAGE with MW 14.5 and 16.0 kD. The doubiet pattern was confirmed
by Wstern blotting with pooled human atopic sera. ;EF of the protein showed
@ major component with a PLUot <.15 and two minor components at 4.23 and
4.40. Immunoblots of the IEF bands siiowed all three were reactive with human
I¢gE. Ton exchange chromatography of the protein on Mono Q HR5/5 resulted
in three resolved components. all of which are immunoreactive. Together with
the IEF data, this suggests that there are several conformational or structural
isoforms of this protein,
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purity. More recently. Deards and Montague {5] and Mat-
thiesen et al. [6] have reported purification of a 29-kD and
a 28-kD allergen. respectively. from Alternaria. Also, a

human IgE-mediated allergic asthma is well established
[1]. One of the accepted treatments of the allergic re-
sponsc in individuals is of immunotherapy with mold al-
lergen extracts. Therefore there is continuing importance
in isolating individual allergens for use in standardization
of moid allergen extracts and in further studies of the
mechanism of allergic response in patients. These extracts
are complex mixtures with several allergenic components.
There have been several reports of fractionation of 4. al-
rernata extracts [2—1]. however biochemical characteriza-
tion of specific allergens has been hindered due to lack of

Presented in part at the Annua; meeting of Allergy and
Immunoiogy. Orlandu. March 1992,

70-kD allergen has been isolated by Portnoy et al. [7]. It
has thus been envisaged that purified allergens can be pre-
pared utilizing recombinant DNA techniques. This ap-
proach may be greatly simplified if partial amino acid se-
quence data for a specific allergen are available. This pa-
per describes the purification and N-terminal sequence of
a 29.2-kD protein (previously described as hypoallergen
[8]. a doublet of 16 kD and 18 kD under reduced condi-
tions) from the broth of A. alternata, which exists in mul-
tiple isoforms.
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Materials and Methods

Antivens

A. aitern.ia 34-016 broth material (~ 3 kD) was prepared from a
suspensiﬂn of :+ 13-day mold culture The myceliai mat was -
auon through cheese ¢+ ana extracted ax praviou-
Vitav ot ab 191 The broth filts 00 (6.0 litresy wag 1
centrifugt:. . 27 1000 g - " for Zomin dowed ny
througn Wnaimusn No. 1 filter paper. The broth was then concen-
trated by altra-filtration through an Amicon YMS meorine (3 kiU
utoff). was diafisrated twice with ster..c water. and centritue -J ar
3000 2 - PClor Mnnnto remody e o Ly oregaced masienad.
pernatan: was tiltered through a M firer. then
vophiiwed in T0-mi ots wna stored = *C until needed.

Hme course studies. hroth item e s cultures was harvested

attime ntenvae of A5 T 0 and 13 de - v and oroth extrocis were [re-
pare S as desenibed above,
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-actionated on a Whatmun
Sx 45 emat 4°C. Toe coi-
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oS M NaClin e Coove
) ml fracuons

vopiseo o broth extract (1 g -
phasphate batter. oH 7.0 (30 mhy onl
DE-22 celiviose jon-cxchange coumr
umn was mitcily washed with 20 mAS
then viuted with @ unear gradient fr.
buifem Oirt e bonent was coil
oo st INtpe
CAlrat.

non-

concentrated anaaatiitore d
sanroush an Ao A% ne.
rated sampie wos seprrated on Sephadex C-190 in 20
mM phosonate puffer. pH 7.0 41 4 °C. The G-1v0 column (2.5 x Y3 ¢cm)
was clutedut @ fow of 0.7 mirmin and 6w omi fructions were coliected
Elgent contamming e 29-kD anugan by SDS-VAGE was pooicd ana
concentrates s mentionad above

The concerruicd vluent 7 iy w
Prarmacia Mono-(¢ HRIS Giion ciorenge cotumn oang 20 mM
piisphate dpuffer. pH 7. Fractions ot - ml were cotlected and a
fiow o L2 mi min was mumtained. Tac cartridge wes cruted with
phosphate bufter 10 ml. followed by wiinear gradient trom O to 0.5 A
NaChin phosphate buffer. 30 mi. The ciuent was monitored at 280
nm. Eluents conteming the 29-kD antigen were detected h_\ Wostern
blot. Freomons contuining 29.kD anugen were pooled and concen-
trated as described above, Samples were stored frozen at - 20°C.

The protein concentration of sampics was determined h\ the dve
binding metnod of Bradford (104, using bovine serum albunmin (BSA)
d4s a stunaurd.

Fractionswere o
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SDS-PAGE urd Veestern Blowing

Protein components i fractions were separated by SDS-PAGE
as descrined by Laemmii [11] and clectroblotted onto Immonilon-P.
PVDFE (Miliipore) membrane in & Bio-Rad mini-transblot apparatus
as descriped by Matsudaira [12). Proteins were visualized on the
membrane by staining with Coomassic Brilliant Blue R-230),

The IeE antibody preparation was made by mixing cquai volumes
of sera from 7 patients who where highly allergic to 4. alterta as
judged by a skin test reaction of 34, and a direct RAST titre o1 3+ us-
ing discs coupled with 4. alternata > 5 kD [14].

Proteins binding to specific human IgE antibodies
ternata were detected by incubating the PVDF membrancs with
atopic human sera fa 7-patient pool). followed by incubation with: (1)
Fl-labelled anti-human I¢E autoradiography as reported by Vijav et
al. [9f: or (b) alkaline phosphatase conjugated goat anti-human IeE.

acainsi A ai-

pow e Chemiluminescent detecuon using the substrate 3-
{='-Spirvuce rntane ) -+4-methoxy-4-(3”-phosphorvioxv)-1.2-dioxe-
tane (AMPPL 'E"].

Forchernc ninescent detection of antigens in Western biots [13),
membranc Mocked by incebation in Tris-buffered saline (TBS)
sontaini veen-20) (TE'~ 1) containing 3% Blocking Agent

{Boebrinog ~heimy for 2 h at room tempe .nur** The mem-
brane wa- e with the atopic sera diluted i:7 in TBST over-
night. 7he w0 arane was washed 2x with TEST. fo llowed bv in-
cubation won coat anti-human igE conjugated with alkaline phos-
prutase Az - 1 U dilution) for 2 h. It was then washed 3x with
TLST ixwith oo mM iris-HCL (pH 9.5). 100 mAf NaCl and 5 mM
Mg AP buffer), and incubated with the substrate AMPPD (0.05
mg mi o AP oufier) tor 2 min. Excess substratie solution was drained
away. e oaes rane s m i sip-lock bay Antigenic proteins
were observed T chemifuminescence after exposure with a XOMAT
AR fTm (Koeaax . for .’JL—(}“ min. Multiple film 2xposures were pos-
sible tor the durition of a 12-hour period.

Procem sequen oy and Arine Acid Analvsis

Proteirs to be sequenced were run on 3DS-PAGE as above. and
then ransierred efectrophoreticall o Immobilen-P in 10 mAf S-(cy-
cloheviaminge-i-propanesuifonic acid (CAPS), pH 11.0 as described
by Mats ra [12]. The membrane wos stained with Coomassic Bril-
ant B 2300 dthe approprie rotein bands were ¢ sised with
Slaaes The Newerminad mime acid sequences of the protein
WOTC Gl L T TTOIN £ exCised membrane using an Applied
Fosvstes s protem seguencer. model 470A.

For amino acid analysis 3 ue of puritied protein was placed in a
viad contannz o4 M HTT and :;ydm tysed at 200°C for 75 min. The
sample wits 176 processed and andiyzed on an automated derivatiser
and amine acid anaivzer tmode! $20H. Applied Biosystems).

RER VT4

Enovmane Degleosiation

Enzvmunc degr cosyiation was accomplished using N-glveosidase
F 3] and vi-oveomaase {164 from Bochringer-Mannheim. A Zu-ul
sampice of 29 KD prowin (= 30 pg) was denatured by addition of 1 ul of
2006 SDS followed by incubation at 95 °C for 5 min. After cooling for
10 min 171wl of 20 mM sodium phosphate buffer (pH 7.3) containing
(.37 CHAPS (Sigma) was added to the denatured protein misture.
N-glycosidase F (0.4 units) and O-glvcosidase (2.5 milliunitsy were
added. bringing the final volume to 200 ul and incubated overnight at

37e(

Treated and untreated protein sumples were separated on SDS-
PACE anc nrotein bands were stzined with Coomassie Brilliant Blue
R-230 or imniunobiots were prepared using PVDF membrane.

Deglvcosvlarion by Trifluoromethanesulphonic Acid

Chemiesi deglveosvlation wn” trifluoromethanesulphonic
(TEMS) toliowed the procedure ot Sojar and Bahl [17]. Purified
29-kD protein (100 ug) was lvophilized overnight. The lyophilized
protein was treated on ice with 40 pl of anhydrous TFMS, and
maintained or ice in a nitrogen atmosphere for 2 h with occasional
shaking. Subscquently. the reaction was cooled in a dry ice/ethanol
bath and the acid ncutralized by the slow addition of 60% pyridine
(120 ul). The reaction mixture was then diluted to 10 ml with 100 mM
sodium phosphate buffer, pH 7.0. The diluted sample was concen-
trated and diafiltered using an Amicon ultrafiltration unit with a
YMS membrane. Protein samples were analyzed using 125% polyacry-
lamide gel
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Fig. 1. Compurison of broth od mves L ovrasts or e cion
with T Py SDS-PAGE and immunobiob 230 ug dnv waignt of ex-
tract perdanc: M = mycehial extruct: b = broth curact.
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Fig. 2. SDS-PAGE and Western immunoblon of hroth extract
from A afiernaria grown for 3to 15 davs,

Fociecine Focusing

isociectrie tocusing was performed on a pH 4063 Ampholiie
PAGpLae (LKBy at 2°C according to munufacturer's protocols, For
immunoeblots. the gels were then contact biotted onto Immobiion-P,
PVDE membrane (Millipore) for 2 h. The membrane was bricfly
wiashed with water to remove excess ampholvte. then cither: (a)
stamed with Coomassie Brilliant Blue R-250 or (b) probed with hu-
man atopiesera as deseribed shos e, Al incubations and washos were
conducted at room temperature. The membrane was washed for 3x 3
min in phosphate-buftered saline { PBS) containmg (.037¢ Tween-20,
followed by addition of “I-tabelled anti-human 1gE from Pharmacia
(10" cpm ml) in PBS containing 3¢ BSA and incubated overnight.
Exceas anubody was remosed by washing with PBS contarming 0.5
Tween-20 3x for 10 min cach and the membrane was dricd and
autoradiograpned.

i

Fig. 3. mon oxchange ciromaiogr. o of L aaomn G
truct (= 3 KD on Whatman DE-22 cellwiose. Dashed line renresents

NeClh graaient. Hawehed area indicates fracrions contaming 29-kD
antigenus detected by immunoblots Fiutioa butfer AL Z0mAf sodium
piospnate. pA 700 and eiution buifer B 26 mAf sodium phosphate.
pH 7O L0 NGCL fiow rate. L0 mlne -

SN nRL commn dimersins, 17 o s L5 o,

detechion U idso v opat

Resuits

Purification

Broth and myveelia extracts nresared from a 15-day cul-
ture of A alternata were compared by SDS-PAGE and
western immunobiot (1ig. 1). The protein content of the
proth extract was 173 ug of protein mg dry weight and the
mycelia extract was 146 pg of protein mg drv weight as de-
termined using the dye binding assay of Bradford [10]. The
I4.5-and 16.0-kD antigen doublet was reported previously
in myecelia extracts (2, 8} after reduction with B-mercap-
tocthanol. This doublet was also prominentiv visible in the
SDS-PAGE of the broth extract, both in ihe stained gel
and in the immunoblot.

The presence of the low molecular weight doubiet in
broth from 15-day mold cultures prompted an investiga-
tion of shorter-term mold cultures. Analysis of time course
broth samples atter various growth times (fig. 2) showed
that the 14.5- and 16.0-kD doublet was evident in immu-
noblots from dayv 3 onwards.

The low molecular weight antigens were purified by
successive chromatography on DE-32 anion exchange cel-
lulose. Sephadex G-100 and Mono-Q HRS/S anion ex-
change matrix. Antigen purification was monitored by
probing western blots with atopic human IgE. DE-52 chro-
matography (fig. 3) served to separate the protein from
neutral carbohvdrate present in the broth as well as re-
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move a iarge portion of the prgment materials associated
with the extract. Size exclusion chromatography on Sepha-
dex G-1ui indicated the antigen has an apparent MW of 31
kD in siz2 hv comparison with standard proteins (fig. 41, A
tvpical +no Q anion exciiange cromatography profisc s

~)
o= '

8 i

Fig. 4 scphadex G-100 cnromuatography of Z4-RDY antigen pool
crated om DE-SZ cettutone,

oo Serum sadnunun {(BSac chvmorn e o i CHy and

arTows oot standard proterr o R

, vme
LY Fiatched arca indicates fracuons contaning J9-Ri3 antgern as
doternuned by Western biots. ¥ anon buiter: 20 mid sodiem phos-
sdetectior

|

phote. pH 700 low rute. 07 mb o
nm. celumn dimensions, 2.5 em x 95 ¢cm.

UV ansorpuon at 280

illustraied in figure 5. The column separaied the antigen
into three distinct species (based on OD at 280 nm) which
were indistinguishable by SD*-PAGE or immunoblot and
were designated F1, F2 and '~ The fractions F1. F2. and
F> were recovered irom the nion exchange column at
NaCl concentrations of . 2:1 170 and 210 mM. respectively.
Tuble 1 shows the purific. :on of cach individual fraction
(011290 vicld per fraction. as weli as the pooled fractions
(U.36% vield) in companison to the initial protein load.
Figure ¢ wemonstrates ihe purit:  tion achieved from the
inizii broth extract via Coom: e stainca SDS-PAGE
and We-rern blots.

Characterization

The molecular weight of the antigen wa: determined
ssing >ioo PAGE prior to 4 after reducuon th di-
cmothrettol £192). In non-re . cd protem samples. a pro-
tein band at 29.2 kD wasoc- - ¢d and was identical for il
the fractions (fig. 7A). Arter ruction of the protein sum-
ples.  Jdoubiet of 14.5 and lo.t + D in all samples was ob-
senvea. indieating the protein sas compo-od of cysune
cross-lin- od polvper des 1¢ humen g ree nized
both the -educed and non-reduced protein in Western
blots, as shown in figure 7B, C.

The Mono O fractions wer2 characterized further by
isoclectric focusing on o nH 4.0-6.5 polvacrviamide gel
(fig. 8). Th. 1IEF of (he crude broth extrac: alier staining
with Coomassie gave multipie protein bands ‘i the region
from pH 4.0 10 3.2. Immunoblotung of the IE.. . t:e broth
extract showed (lane 21 7 major bands at pH +.1. 4.2, 5.2,
3.25 and 3.45 and at lea-i 12 minor bands. The fractions

Fig. 5. Anon ¢xchange chromatography

of 29-kD anugen eluts! from Sephadex 4
G-100. The dashed line roresents the Na(l
cradient. The hatched arca indicates frac-
tions contatning 29-kD antigen as deter-
mined by Western blots. Elution buffer A: 20
md sodium phosphate. pH 7.0: clution

Rt
N
o

butfer B: 20 m sodium phosphate. pH 7.0
and 1O M NaCl: flow rate. 1.0 ml min: detec-
tion. U'V absorpuon at 280 nm: column:
Mono Q HRS 5 (Pharmaciad.

25 30 35 40 45 50

Fracticn No. (1 mi/fractior
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Fig. 6. SDS-PAGE (12%) ard Western immunoblots of A. alter-
naia broth extract and fractions contaming 29-kD antigen purified on
Whatman DE-52. Sephadex G-100. and Mono Q HRS'S,

Tabie 1. Yicld of Ait a-29 from 4 .:ternara 33-016 broth extract

Sampie Total Purifi-  Yield
protemm. mg  cation 2
1.056 g broth extract (>3 kD) 166 - -
DE-52. fracuions 3062 212 7.8 127
G-100, fractions 44+-32 1.22 13n 0.75
Mono Q Fl 0.228 732 .13
F2 0.208 798 012
F3 0.178 932 .11
(n614y (270) (0.30)°

Sum of Alt 4-29 antigen purified.
Calculations based on 1",

prepared from the Mono-Q column had similar profiles.
with a major band at pH 4.1, followed by minor bands at
pH 4.2 and 4.25. Immunoprobing of blotted IEF gels
showed all three bands bound atopic human IgE.

The amino acid composition of fraction F1 (table 2) was
determined after hydrolysis with acid. Cysteine residue
was detected, consistent with a disulphide crosslink be-
tween the polypeptides. Tryptophan is not detectable un-
der these hvdrolvsis conditions.

N-terminal amino acid sequencing was performed on
the 16.0 and 14.5-kD bands of Sephadex G-100 fraction

NON-REDUCED REDUCED
IMMUNOBLOT IMMUNOBLOT

A
NON-REDUCED REDUCED
(-DTT) &  (+DTT)
X
=
— ( —
x = x MW
; Lo b b ® w4 W u (kba)
- 97.4
» -66.2
- - 45.0
- -31.0
! - -21.5
waw - 14.4
CBB STAINED
! B C
! - 97.4
; - 66.2
i - 45.0
! -31.0
* , - 215
! » -
E v e ——— 14,4
i
!
|
|

Fig. 7. SDS-PAGE (12%) and Western Immunoblot of purified
20-kD antigen in the absence (non-reduced) and presence {reduced)
of 1 dithiothreitol.

44-52 and Mono Q fraction F1. After SDS-PAGE, the two
bands were blotted on to PVDF membrane. The first 20
amino acids (fig. 9) were determined by automated se-
quencing and the sequence of both the 16- and 14.5-kD
polypeptides were identical, with the exception of position
18 where phenylalanine and tyrosine were observed at this
position in both peptides.

Glycan content was estimated by relative mobility of
the 29.2-kD protein in SDS-PAGE after cleavage via en-
zymatic or chemical methods, to remove O-linked and/or
N-linked glycans from proteins. In SDS-PAGE of non-re-
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Fig. 8. Native IEF and immunoblot of broth extract and fractions
using & pH 4.0-0.5 polvacrylamide gel.

1 10
Ala-Asp-Pro-Val-Thr-Thr-Glu-Gly-Asp-Tyr-

11 20
Val-Val-Lys-Ile-Ser-Glu-Phe-"; -Gly-Arg

Fig. 9. N-terminal scquence of 14.5 kD and 16.0 kD polvpeptides
from reduced 29.2 kD anugen.

Tabie 2. Amino

acid composition Amino acid Composition

of puriiied Al 2-20 (residues/100)

from A. alternanu

REW Sapartic acid 12.18
E 9.78
serme 8.64
Ghutamic acid 7.75
Frolinc 7.20
Giyeine 8.77
Alanine 6.73
Cystne 1.01
Vaiine 6.03
Merhionine 0.65
[socucine 3.03
Leusne 771
Torosine 453
Phonvialan.ne 537
Hudii 0.51
Lysine 544
Arginine 2.00
Trypiophan n.d.

n.d. = Not determ-od.

duced protein no change was observed in the mobility of
the 29.2-kD protein alter enzymatic trearment (fig. 10A)
or TEMS treatment (fiz. 1!B) in comparison with un-
treated 29.2-kD protein. Immunoblots of the treated pro-
tein samples shewed the 29 2-kD protein was still capable
of binding IgE from atopic sera (fig. i0). Protein samples
demonsirated no change in relative mobility in reducing
SDS-PAGE (data not shown).

The potential clinical significance of the 29.2-kD pro-
tein was examined with immunoblots of the non-reduced
protein brobed with individual atopic human sera. The
western blots of the purified protein were incubated with a
1 -6 dilution of individual scra as described above. Analysis
of immunoblots (fig. 11) found in 10 of 13 individuals high
levels of T¢E antibodies which bound the 29.2-kD protein;
2 individuals had a reduced level IgE antibodies to the an-
tigen: and ! person had no detectable IgE antibodies to the
purified protein. Normal scra did not bind to the 29.2-kD
protein.

Discussion

Alternaria species possess a number of low molecular
weight allergens which are prominent in both mycelial and
broth extracts [8]. The most prominent antigen observed
was characterized by a doublet in the 14.5- to 18-kD region
in SDS-PAGE after reduction ot protein. It was found that

Curran Young/Burton/Vijay
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the relanve proportion of wntigen which o . an
IgE in Western blots was higher in broth preparatioits thun
ir mycehial preparations. thus it was decided to 1solate the
allereenic component from the broth extract or 4. aticr-
nare 24016 The N-termunal <ecuences of ariicon pro-
! from oroth or mycelia were identical
SHOVTLL

A mator problem in purifving proteins from -Hiermaa
is the prescace of large amouns of pigmented
which hampers chromatography. Tnis problem vasiurnociy
alloviated by using ion exchange matrix. such as DE-3Z c2i-
lulose. which irreversibly binds a large portuon of nra-
mented material. The pigment was aot eivted wiip 45N
NaOH or 2.0 M NaCl. The antizen mixture isoiated by
DE-3Z chromatography was separated on Serhacex u-10u
and the monitoring of frucuons by SDS-PAGT hoacd
that the components with the typical 14.5- and 16.0-kD
doubiet eluted with an apparent MW of 31 kD. Further
fractionation by high-resolution anion exchange chroma-
tography gave the major fractions. Fi, F2 and r3 SDS-
PAGE of these fractions '
produced axingle band at 26 2D ord ihe 108 -

i rdata noi

under non-reducing
doublet arter reduction. Their IEF patterns wi Wdaan
the range pH 4.1-3.25 are consistent with those vaiuces ob-
senved from allergenic fractions prepared by Helin et al
[Ix] and Vijay et al. [1+4]. The evidence indicates the anii-
gen s a 29.2-kD protein which is a heterodimer ot rwo
polvpeptide chains of 145 and 16.0 KD MW The two pois-
peptide chains are evidently closely related since their N-
terminai sequences are virtually idenucal. The relative
arcas of the 14.3- and 16.0-KD) bands, approximately 1:2.3.
were consistent in densitometry measurements of the
three fractions. This 29.2-kD protein has been designated
Alt a-29.

The possibility that the heterogeneity obsenved with
Alta-291n puriication and IEF could be a result of ghvean
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Fig. 10. SDS-PAGE and Western immunobiot of non-reduced
fractions F1 and F2 after incubation with N-glveosidase F and
O-glveosidase for 18 h at 37°C (A) and treatment with TEMS (B).
Lane | and 1. untreated Fl: lane 2 and 2' treated Fl: lane 3 and 3.
treated B2
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Fig. 11. SDS-PAGE and immunoblot of 310 e e
non-reduced 29.2 kD proten probed with 7
S v 215—>
pool atopic human sera or individual atopic
14.4 —>

human sera. Purified 292 kD protemn (Pyand
broth protein (B) were probed with 7 pool
atopic sera. while individual western blots
were probed with normal human sera (N) or
individual atopic human sera (1-13).
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residucs was examined by incubation of Alt 4-29 vau
N-elvcosidase F and O-glveosidase, which enzvmatically
rer;:z_vws givean resicues from proteins. The reiative mo-
biliv " he prot nin SDS-PAGE remained unchanget
ofter {ooatment w N giveos dases. Similarly. chemicai re-
ol o covcans vith TENDS fatled to change ibe mobihiny
of the nrotein in SIS-PAZCE. indicating that if glvean re-
sidics were present they totalled fess than 3% of the pro-
tein’s m --. Furthermore. immunoblots showed the pre. -
«nce o - can residues (if any) does not atfect the binding
of igE unubodics from atopic sera.

Th entical seguence obtained from the 14.5- and
16.0-x> bands and the three obser ed species ot antigen
o™ ained by Ninno ¢ jor exchange chromatograpiy are all
incicotive of soallerge~ ms, winch have been well doc-
Gmenicd (of grass poiler dergens (197 Allempis 10 niaich
the “-terminal sequence obtained with dutabases of
Fnow protein sequences gave no significant matches.

The clinical signinic
Gooorired as a maior
exiracts [3.5.5.200 The immunoblots o con-reduced 29.2
- protemn probod with individual bar
demonstrate Aft a-29 reacted with 927 of the sera tested.
Trese immunoblots results support Alt a-29 is a major A/
ternarid allergen.

Recentlv. a number of groups have repori.d purifica-

o of similar antieen from Afternaric myvcehia. Matthie-
Conetal o) have reported a protein which they termed Alt
a b aita Lwas a 28-kD protein which after reduction pro-
duced a 14-kD band in SDS-PAGE. These authors demon-
strated that Alta 1 was capable of binding specific I¢E in
western immunoeblot experiments. Comparison of Alta-29

nce of Alt a-29 has previousiv been
fergenic comreaent in A dlrernata

NAOPIC seTi

N-rerminal sequence with tne sequence recently pre-
sented by Matthiesen et al. [personal commun.] for Altal
show “nese proteins have 83% homology over the first 20
ami~  .ods

i -ards and Montag = 57 v¢ also reported a 29-kD
alle zen von Alernare w2 they have called Alt a Bd
26k $OS-PAGE after reducnies of Alta Bd 29K was con-
si-tent wo.t it beinga Laneric protein with two 15-kD sub-
urit- Pansetal {20] hove rooorred a 31-kD allergen (Alta
L WOIT O OChemich: churacteristics similar to those re-
po = here for Alta-29. STS-PAGE of this antigen after
recUotion was not perarmed. ©  1he quaternan structure

of s protein hus v v be ro rted. Althougn the N-
FOTTINT SCQULSNCSS O Bd 29K and Alt a 1,543 are not
aioonoue chevare nos o the same protein as Alta-29. It
“Aodes Ne ooood that A a-2% has been prepared from the
wrrace!lufar broth and not ¢ mveelial extraction as used
Srince ther proteins ment ~od above. though Alt a-2%
Was 1, ~ontn both broth iu myeelial sources. The grea-
tor el of wotoerms | ctected for Al a-29 have sug-
ges.co ot the netes endity may be a censequence of

AOC o woanibly by proteises presentin it
The presence of Al 4-29 in broth extracts seems 10 in-
dice: e this 29-kD protein plays an oxtraceliuiar role. which

Is unwnown at this tume,
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