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1. introduction

"In the elucidation of the primary structure of horse-
iudish peroxidase, reporis have previously appeaced on
the amino acid sequences of 24-out of 29 possible tryp-
tic peptides [1] and on 120 peptides oblained cn ther-
molysin digestion [2]. Together, these peptides account
foz zll the amino acid esidues of the horseradish per-
oxidase peptide chain. Furthérmore, 8 sites of carbo-
‘hydrate attachment were assigned {2]. The 24 tryptic
peptides were isolated cxclusively' by high voltage
paper c.ccircphoresis However, it was experienced
that-the successive electrophoretic sieps resulited in

complete loss of the larger disulfide bridged peptides.
Column chromatography procedures have now been
adapted to the isolation of these tryptic peptides.

Lack of information as to the nature of the amino
acid residues located proximally and distally to the
ferric protoporphyrin moiety of horseradish peroxidase,
has long been art obstacle to the detailed interpretation
of physical, kinetic and chemical madification studies
on the enzyme. The primary structure of the tryptic -
peptldf; reportcd in the present communication indi-
cates that thls sequence is pmitmned dlstaﬂy o the
,.}*eme {3] ‘ :

T P'-pcr no, 115, The preceding papers are 1§,2
"“ Communicated in part at the 8th FEBS Meetmg
- {Amsterdam, August 19‘.'2)_ :
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2. Methods

Materials (horscradish peroxidase, Mann Research
Laboratories, Enc.. lot U1929) and rnf:tlu:){.ﬁQ Wweres es-
senual]y ihe some as previously [ 1, 2}. Characterization
of dansy! amino acids was carried outon Scm X 5 cm
polyamide layer sheets [4]. Performic acid oxidation
was accomplisiied in 3 hrat 0% with a mixtore of 30%
hydrogen perolude and foremic acid {i:19) which had
becn heaied to 50° for 3 min and suheequently chilied
to ©°. Amino acid composizion was determined on a

- Bio-Cal automatic amino acid analyzer, modei BC 2061

using 2 one column program, The designation of pep-
tides previousty characterized or sequenced has been
preserved. Glycopeptides are indexed by an asterisk
as is the amino acid résidue ideniitied as a site of car-
bohydrate attachment. Glycopeptides were not ana-
Iyzed for content of neutral sugars. The recovery of
elucosamine on automa tic amino acid analysis hus not
been corrected for destruction during hiydroivsis.

2. Results

A trypiic digest of apL—horseradish'pér{)ﬁiddse was

fractionated on Sephade-( G-50 column in 0.03 acetic
~ acid. The first histidine positive peak was m.hromam-

graphed on Bio-Gei P4 in the same eluant. The paper

. electrophoretic mnobility and staining characteristics

of this fraction indicated that it contained the histidine

~ positive disulfide bridged peptide, previously designated

T9* [1]. The fraction was lyephilized and oxidized by
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'.valume 3& numix:t 2

:performm ac:ﬂ :.md suhsequaent refmctmnatmn on Em—
Gel P4 yielded two large pepﬁdes which were eluted -
mgethem anda smali peptide. The histidine positive -
'pepnde T9-ox was isolated by high voltags papger -
rlectrophﬂ:m at pH i 8. 'i'i‘he almost comp%ete foss -
{95%) of the accompanymﬂ hlst:dmc-negatwc pcptndc
during this electmpﬁmretm step, is discussed below..

~ The amino acid sequence of T9™ and the. support - .

mu e'ndem,e for this sequence are smmna_nze«i in table
1. The amino acid compaosition of T9-0x™ shows it
(,Gntamﬁ iwo C}fﬁiﬂc acid residues ami two histidine”
residues per arginine residue. DansyLEdman analysis
places-the thermolyti¢ histidine pepiides [lI32and
fif33-0x1, and slso shows that [133-0x1 is foliowed by
the thﬁrmoiyt:c ?ﬁp!!dﬁ 1133-0x2, i133-0x] and H33-
ox2 were previously shown to be disulfide linked {l’]
Lonsequcmly an internal disulfide loop is present in
To%. Subtracting the amino acid composttion: Of these
known thermolytlc peptides from that of T9-0x*, a
glycopeptide composition was left which could only

be accnmﬁéated by thermolytic giyca&pepué 13%, 'ﬁny

leaves only.a pheuyla!amne and an arginine vesidue.
Therefore the sequence of the thermolytic peptides is
(1132} {W33-0x 1 }-(1133-0x2), (I13*), (Phe)—Arg, The
‘peptides obtained on partial acid hydrolysis of T-ox*
‘were separated by paper electrophoresis and were
found tc fuﬂy support this sequence {iowu: half of
table E} L . -

£, Piiscussion -

- The amino acid aralysis of T9-0x" shows that the
carbohydrate side chain of this glycopeptide contains
more than one glecosamine residue. Two glycopeptide
varieties of identical amino acid compositions were ob-

‘ained on partial acid hydmiysxs, the stower T9-oxH4¥,

and ‘the fastér T9-0xH3™ which judged from its lower
glucosamine content and higher moblitty presumai}ly
has lost part of its. cdrbnhy{irate side chain. It is also -
‘ netewoxthy that ihe peptide bond involving the car-
’)@xyl group oi‘ carbohydmtn lmked ﬁpmagme is hy- ‘

I‘EB‘S E.ETTERS

March 19 7 3

droiyzed only slﬁwly in 0.0? NHCLat l(}S

Welinder et al_, 1] previously éxperienced that suc- |

-cessive steps of pager =lect rophoresis gave campinze

loss to some of the large: “ryptic poptides of HRP, But
at that time the responsibie electrophoretic step or

 factor could not be distinguished. As mentioned above
“the peptide T9-0x% was cluted together with another

large tryptic peptide. A y preliminary ciecimphnreuc
experiment showed that these peptides wire casily
separated at pH 1.8, and nomnally recovered when
spotted on a 10 ¢m strip of Whatman No. | paper.
Preparative electrophoresis on a 38 ¢ strip of What-

- man No. 3 MM paper under identical conditions result-

ed in an almost complete loss of the histidine-negative
peptide. The temperature of the Varsof coolant was -

. less than 25° after cach of the electrophoretic experi-

ments, [t is teptatively concluded that the greater local
heat generation in the prepziaiive run, caused the ex-.
traction of the lost pepiide. :

A succeedmg paper [3} dlscusses the lmmolozy of .
the p;eseme{i sequence to that of the distal histidine
sequence of the globin family and the probable catalytic
capacitics which this sequence might be responsibie for

_as a part of the active site of horseradish peroxidase.
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