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The complete amino acid sequence of a main variant, Hlb, of human spleen histone
H1 was determined, following previous determinations of human spleen histones
H2B, H2A, H3, and H4. High-performance liquid chromatography on C, silica
of the H1 fraction yielded the homogeneous H1b subfraction; this variant was
estimated to account for 609 of the total of the four H1 variants. The sequence
determination was performed with four main fragments, I to IV, obtained by limited
chymotryptic digestion of Hlb. Together with direct sequencing by automated
Edman degradation of fragments II, III, and 1V, fragment I, blocked at the N-
terminal, and fragment 1V, the C-terminal half the H1b molecule, were sequenced
after further digestion with staphylococcal protease and others. The four fragments
were aligned with three overlapping peptides each derived from chymotryptic partial
fragments, I-II and I-O-1II, and intact H1b. Carboxypeptidase digestion of intact
Hib confirmed the C-terminal sequence of the molecule. Thus, the total sequence
of H1b was completely determined; it consists of a total of 218 amino acid residues,
has a molecular weight of 21,734 in the unmodified form, and is completely acetylated
at the N-terminal serine residue and partially methylated at the lysine residue 25.
This sequence is compared with two mammalian somatic H1 sequences.

We have already determined the amino acid se-
quences of four histone species of human spleen.
The first paper described the preparation and
fractionation of the whole histone and the sequence
determination of the H2B species, which is prob-
ably composed of two variants (7). The subse-

1 This study was supported in part by a Grant-in-Aid
for Scientific Research from the Ministry of Education,
Science and Culture of Japan.

Abbreviations: CPase, carboxypeptidase; HPLC, high-
performance liquid chromatography; ODS, octadecyl-
silyl; PTH, phenylthiohydantoin; SDS, sodium dodecyl
sulfate; SP, sulfopropyl; TFA, trifluoroacetic acid.
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quent papers reported the four variant sequences
of H2A (2), the two variant sequences of H3 (3),
and the single sequence of H4 (4). The main se-
quences of the four histone species were identical
with those of calf thymus, except for one com-
plete substitution (Ser for Cys-96) in H3.

We report here the fractionation of human
spleen H1 species into four subfractions and the
complete sequence determination of a main vari-
ant, Hlb. This is the first complete sequencing
of a mammalian somatic H1 species. Parts of
this study have already been published in the form
of abstracts (5-7).
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EXPERIMENTAL PROCEDURES
AND RESULTS

Fractionation of HI Variants—A fraction of
HI1 histone was obtained from human spleen whole
histone by CM-cellulose chromatography, as de-
scribed previously (). The fraction was subjected
to HPLC on C; silica (Merck LiChrosorb RP-8, 5
um) and four subfractions were obtained, as shown
in Fig. 1. Eight chromatographic runs yielded
29.2 mg of the main subfraction, Hlb, from 150
mg of the starting fraction. The H1b thus ob-
tained was a homogeneous variant as shown by
SDS-gel electrophoresis (§) in Fig. 2. Table IS
includes the amino acid composition of the H1lb
preparation. Amino acid analysis, including that
of Me-Lys, was carried out with a Hitachi 835
amino acid analyzer, as described previously (4).

Limited Chymotryptic Digestion of H1b—The
H1b (ca. 5mg, 220 nmol) was digested with a-
chymotrypsin (Sigma type I-S, 1/150 w/w) in 0.1 M
Na-acetate buffer (pH 5.0, 1ml) for 45 min at
room temperature. The digestion mixture was
subjected to HPLC on ODS silica (Bio-Rad Hi-
Pore RP-318) and six fragments were obtained, as
shown in Fig. 1S and Table IS. Figure 3 shows
the strategy for sequencing of these fragments,
together with the complete sequence of H1lb thus
determined.

Except for N-terminal-blocked fragment I,
the fragments (1, ILI, and TV) were directly sub-
jected to automated Edman degradation with a
liquid-phase sequence analyzer (JEOL model JAS-
47KS) and the resulting PTH-amino acids were
analyzed by HPLC, as described previously (9)
and will be reported elsewhere. Figure 2S-A shows
an example of these results. Fragments IT and
IIT were thus sequenced completely; the latter se-
quence was confirmed by its tryptic peptides shown
in Table VIS. Fragment IV was sequenced 38%
from the N-terminal. Fragments I, I-II, I-TI-I11,
and 1V were further digested and sequenced as
described below.

Sequencing of Fragment I—Fragment I (ca.
50 nmol) was digested with Staphylococcus aureus
V8 protease (Miles, 1/30 w/w) in 50 mm NH,HCO,
(pH 7.8, 0.7 ml) for 22 h at 37°C. Five peptides
were obtained from the digestion mixture by
HPLC on ODS silica, as shown in Fig. 3S and
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Fig. 1. Chromatography of the starting H1 fraction on
a Merck LiChrosorb RP-8 column (8 X250 mm) with a
2-propanol gradient in 1.0 M pyridine-formic acid (pH
5.0) at 50°C. Fractions of 4.5ml/4.5 min were col-
lected, and aliquots were subjected to o-phthalaldehyde
fluorescence measurement without alkaline hydrolysis.

Hib

Fig. 2. Electrophoresis of the starting H1 fraction and
the HIb subfraction on 15% polyacrylamide slab gel
(14 x14 cm, 1 mm thick) in 0.1%; SDS-0.192 M glycine~
25 mm Tris-sHCl (pH 8.5) for 9 h at a constant voltage
of 150 V. The gel was stained with Coomassie Brilliant
Blue R250 and scanned with a microdensitometer at
530 nm.

Table IIS.

Peptide I/S1 and intact Hlb were subjected
to 'H NMR measurements, together with calf
thymus histone H1, which has N-Ac-Ser at the
N-terminal (/0). Figure 4S shows that the three
samples have a strong singlet signal at 2.06 ppm,
which can be assigned to a-N-acetyl protons (cf.
Fig. 1 in Ref. 1I). The C-terminal Glu of peptide
I/S1 was identified by digestion with CPase P
(Peptide Institute, Inc.). The digestion mixture
also gave a peak, corresponding to that of the
authentic N-Ac-Ser, in ion-exchange chromatog-
raphy on Hitachi resin #2618 with 0.1%, TFA at
20°C; the peak was shown to yield Ser after hy-
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drolysis. Thus, peptide I/S1 was determined to
be the N-terminal N-Ac-Ser-Glu (Res. 1-2).

Peptides 1/S2, S3, S4, and S5 were sequenced
by automated Edman degradation; the sequences
of Res. 3-9, 16-39, 42-52, and 53-58 were thus de-
termined, respectively. Res. 15 of S2, and Res. 40
and 41 of S3 were determined by CPase P digestion.

For overlapping of peptides I/S1 to S5, frag-
ment I (ca. 60 nmol) was digested with thermolysin
(Nakarai Chemicals, 1/50 w/w) in 10 mM Tris-
HCl, 2mMm CaCl, (pH7.0, 0.6 ml) for 2.5h at
37°C. Four peptides were obtained as shown in
Table IIIS. The C-terminal sequence of peptide
I/Thl was determined to be -Glu-(Thr, Ala)-Pro
by CPase P digestion. This peptide must be the
N-terminal pentapeptide, Ac-Ser-Glu-Thr-Ala-Pro
(Res. 1-5), overlapping with peptides I/S1 and S2.
Peptides I/Th2, Th3, and Th4 were sequenced by
Edman degradation and CPase P digestion. Pep-
tide I/Th2 (Res. 9-18) overlapped with peptides
1/S2 and S3, and peptide 1/Th4 (Res. 49-55) with
peptides I/S4 and S5.

Table IIIS shows that peptide I/Th3 (Res.
23-26) contains Me-Lys, equivalent to about 10%;
of Lys. Thus, Lys-25 must be partially methylated,
which was predicted from the results of Edman
degradation of peptide 1I/S3 and amino acid anal-
ysis of the peptide and fragment 1.

Overlapping of Fragments I, II, and III—
Fragment I-II (ca. 40 nmol) was digested with
clostripain (Worthington, 1/100 w/w) in 50 mm
Tris-HCl, 1 mM CaCl,, 1 mM 2-mercaptoethanol
(pH 7.5, 0.2ml) for 4h at 37°C. Two peptides
were obtained as shown in Table IVS. Peptide
I-II/C1 was sequenced by Edman degradation and
CPase P digestion; peptide I-II/C2 was sequenced
by Edman degradation alone. Thus, peptide I-TI/
C1 (Res. 33-45) overlapped with peptides I/S3 and
S4, and peptide I-1[/C2 (Res. 54-63) overlapped
with fragments I and II.

Fragment I-II-1II (ca. 30 nmol) was digested
with lysyl endopeptidase (Wako Chemicals, 1/50
w/w) in 20 mMm Tris-HCl (pH 9.0, 0.2 ml) for 4 h
at 30°C. Peptide I-IT-ITT/L was obtained as shown
in Table IVS. This peptide was sequenced by
automated Edman degradation using a gas-phase
sequence analyzer (Applied Biosystems model
470A). Thus, the sequence of Res. 64-74 over-
lapped with fragments 1T and III.

Sequencing of Fragment IV—Fragment IV
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(ca. 80 nmol) was digested with staphylococcal
protease (1/30 w/w) in 50 mmM NH,HCO, (pH 7.8,
0.2ml) for 18 h at 37°C. The digestion mixture
was subjected to HPLC on ODS silica (Macherey-
Nagel Nucleosil 300-7C,,) and four peptides were
obtained, as shown in Fig. 5S and Table VS. Be-
cause the sequence of Res. 105-147 had already
been determined with fragment IV, peptide IV/S2
(Res. 115-149) was analyzed for the C-terminal
sequence by CPase P digestion. Peptides IV/S3
(Res. 150-218) and S4 (Res. 163-218) were se-
quenced by automated Edman degradation in the
liquid phase or gas phase, respectively. The se-
quences of Res. 142-149, 150-175, and 163-185
were thus determined.

Fragment IV (ca. 75 nmol) was digested with
endoproteinase Arg-C (Boehringer-Mannheim, 1/
50 w/w) in 50 mmM NaHCO, (pH 8.3, 1 ml) for 3 h
at 37°C, and peptide IV/A (Res. 182-196) was
obtained as shown in Table VS. Fragment IV
(ca. 100nmol) was also digested with pepsin (Sig-
ma, 1/20 w/w) in 50 mM acetic acid (pH 3.0, 1 ml)
for 3 h at 37°C, and peptide IV/P (Res. 191-218)
was obtained (Table VS). These two peptides
were sequenced by automated gas-phase Edman
degradation (Fig. 2S-B); the sequences of Res.
182-195 and 191-217 were thus determined.

Table VIS summarizes the tryptic peptides ob-
tained from fragment IV. The sequences of these
peptides confirmed the results from the above-
described sequencing of fragment IV. One peptide
(Res. 148-151) also overlapped with peptides 1V/
S2 and S3.

Total Sequence of HIb—For overlapping of
fragments TII and IV, intact Hlb (ca. 50 nmol)
was digested with staphylococcal protease (1/30
w/w) in 50 mmM NHHCO, (pH 7.8, 0.5ml) for
18 h at 37°C, and peptide H1b/S was obtained as
shown in Table IVS. This peptide was sequenced
by automated gas-phase Edman degradation, and
the sequence of Res. 86-114 overlapped with frag-
ments III and TV.

Finally, the C-terminal sequence of intact H1b
was determined by digestion with CPase P or
CPases A and B (kindly supplied by Dr. T. Tobita,
Chiba University), as shown in Fig. 6S. The
sequence of -Ala-Ala-Ala-Lys-Lys-Lys (Res. 213-
218) thus completed the total sequence of Hlb,
resulting in a molecular weight of 21,734 in the
unmodified form.
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Lys-Ala-Lys-Lys-Pro-Ala-Gly-Ala-Ala-Lys-Lys-Pro-Lys-Lys-Ala-Thr-Gly-Ala-Ala-Thr-Pro-Lys-Lys-Ser-Ala-

155 160 165 170 175
Lys-Lys-Thr-Pro-Lys-Lys-Ala-Lys-Lys-Pro-Ala-Ala-Ala-Ala-Gly-Ala-Lys-Lys-Ala-Lys-Ser-Pro-Lys-Lys-Ala-

180 185 190 195 200
Lys-Ala-Ala-Lys-Pro-Lys-Lys-Ala-Pro-Lys-Ser-Pro-Ala-Lys-Ala-Lys-Ala-Val-Lys-Pro-Lys-Ala-Ala-Lys-Pro-

205 210 215 218
Lys-Thr-Ala-Lys-Pro-Lys-Ala-Ala-Lys-Pro-Lys-Lys-Ala-Ala-Ala-Lys-lys-Lys-0H

Fig. 3
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DISCUSSION

In this study, the chromatographic fractionation of
human spleen H1 variants was finally achieved by
HPLC on G, silica (Fig. 1) and yielded a homo-
geneous main subfraction, H1b (Fig. 2). This
variant was estimated to account for 609 of the
total H1 species by analyzing both the chromato-
graphic and electrophoretic peak areas (Figs. 1
and 2).

At the first step of sequencing, limited chymo-
tryptic digestion of Hlb, as of H2B (J), yielded
six fragments including two partially fragmented
ones (Fig. 1S and Table IS). The recoveries of
these fragments suggest that enzymic cleavage was
less than 509, at Leu-58, more than 509, at Tyr-
70, and almost complete at Phe-104. All six frag-
ments were very helpful for the complete sequenc-
ing of H1b (Fig. 3).

Apart from direct sequencing by automated
Edman degradation of fragments II, II, and IV
(Fig. 2S), N-terminal-blocked fragment I was fur-
ther digested with Glu-specific staphylococcal pro-
tease and five peptides were obtained with good
recoveries (Fig. 3S and Table IIS). However, the
recovery of one peptide was about half those of
the others; this was due to partial cleavage at Ser-
26 by the known nonspecific action of this pro-
tease (12, 13). The resulting N-terminal dipeptide,
Ac-Ser-Glu, was identified (Fig. 4S) as in the
previous cases (4, 17). This and the other four
sequenced peptides were aligned with three over-
lapping thermolysin peptides from fragment I
(Table IIIS). Another thermolysin peptide con-
firmed partial methylation of Lys-25, probably the
sole methylated residue in H1b.

The four sequenced fragments, I to 1V, were
aligned with three overlapping peptides each de-
rived from fragment I-II, fragment I-II-ITI, and
intact H1lb (Table IVS). Among the proteases
used, Arg-specific clostripain also cleaved at Lys-
45 and Lys-63 as known (3), lysyl endopeptidase
acted specifically, and staphylococcal protease

363

cleaved partially at Ser-85 as expected.

Sequencing of fragment IV was the most
difficult in H1b. This fragment covers half the
H1b molecule (Res. 105-218) and the N-terminal
sequence (Res. 105-147) was directly determined
by Edman degradation. Although fragment IV
had only one Glu (Res. 114), nonspecific cleavage
by staphylococcal protease: could be expected as
described above. Luckily, the protease also cleaved
at Ser-149 more than 509, and at Ala-162 to a
much lesser extent, yielding four peptides (Fig.
5S and Table VS). Three of these peptides were
used to determine the sequence of Res. 148-185.
The remaining C-terminal sequence of 33 residues
was determined with two peptides (Res. 182-196
and 191-218) each derived from fragment IV by
digestion with endoproteinase Arg-C and pepsin
(Table VS); only these two peptides were useful
among those obtained with the eight proteases
used.

Tryptic peptides obtained from fragments IIT
and IV (Table VIS) were used to confirm each
sequencing by Edman degradation and the con-
nection at Ser-149. Finally, the C-terminal se-
quence determination of intact HIlb by using
CPases (Fig. 6S) completed the total sequence of
H1b, which has a molecular weight of 21,734 in
the unmodified form.

Figure 4 shows a comparison of the human
spleen H1b sequence with those of calf thymus
H1.1 (Res. 1-104, undetermined beyond Res. 105)
(10) and rabbit thymus HI1.3 (the sequence of
Res. 1-213 (I4) was corrected to that of Res.
1-224, as cited (/5) before publication). The
comparison is limited to mammalian somatic H1
species, omitting mammalian testis-specific Hl1
variants (/5, 16) as well as H1 species of lower
eukaryotes.

The human sequence differs from the calf and
rabbit sequences in 7 and 11 positions (18 and
289 difference) in the N-terminal region of 38/
40 residues, and in 0 and 4 positions (0 and 5%
difference) in the next internal region of 78 resi-
dues, respectively. The human and rabbit se-

Fig. 3. Upper: The method for deduction of the total sequence of H1b. Each bar represents a peptide obtained
by limited chymotryptic digestion of H1b (I to IV) and further digestion of I, I-II, I-1I-1, IV, and intact Hlb
with each protease indicated. The shaded parts were sequenced. Lower: The complete sequence of human spleen
H1b histone. The N-terminal is completely acetylated and Lys-25 is partially methylated.

Vol. 100, No. 2, 1986
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Fig. 4. Comparison of the human spleen H1b sequence with those of calf thymus H1.1 (Res. 1-104
only) (10) and rabbit thymus H1.3 (Res. 1-224) (I5). The sequences are aligned for maximum

homology; —, deletion; &, identical with H1b.

quences differ in 26 positions (259, difference) in
the remaining C-terminal region of rJ2/106 resi-
dues. Thus, the N- and C-terminal regions are
similarly varied, whereas the internal region is
strongly conserved among the three mammalian
somatic H1 sequences. This internal region of 78
residues contains no Pro and possibly forms the
globular structure (‘head’), while the N- and C-
terminal regions contain many Pro residues and
possibly form random coils (‘nose’ and ‘tail’), as
proposed (17, 18).

All five histone species of human spleen have
now been sequenced completely. The main variant
sequences of the four histone species other than
H1 are identical with those of calf thymus, except
for one complete substitution in H3 (0.7 % differ-
ence). In contrast, the main variant sequence of
human spleen H1 species differs from the calf
thymus H1.1 sequence by 79, between Res. 1-104,
and from the rabbit thymus HI1.3 sequence by
149, between Res. 1-104/106 and 199 between
Res. 1-218/224. How such differences in H1 spe-
cies between mammals correlate with those between
human spleen H1 variants will be reported else-
where.

We thank Prof. T. Miyazawa and Dr. S. Yokoyama of
the Univ. of Tokyo for NMR measurements, and the
staff of the Applied Bioscience Laboratory, Kirin

Brewery Co. and the J.S.1. Laboratories, Japan Scientific
Instrument Co. for making available a gas-phase
sequence analyzer.
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Ser 158(16) T (7)) 03(0) 7.3(1) 6.0{5) 12.302) 43 (4) Ser a9 (1) 00 (0) 0.9 (1) 1.9 (2}

[:133 6.9(7) 41{(a) 020 42{4) 20(2) 6.3(6) e 6x 1.0 (1) 1.3 (1) ¢ 0 {0} 1.0 {1}

o 20.8(21) 67(7) 0.0(0) 65(7) 0.0(0) 7I(7) 14204) Pro 1.0 (1) 1.9 (3) 00 (0 oo (o)

Ay w1 223 1L3I() 43 (4) A9 (6)  9.2(9) 5.2 (5) sty 62 (o) 0.1 {(0) 0.1 {0) es (1)

Ala 59.7(53) 14 7(18)  S.7(€) 20.3(21) 1.0 (1) 2.6{zz) % 503N Ala 1.2 (1} 14 101} e (1)

irs 0.0(0) o0.0(0) 0.0(0) o0.0() 0.0(0) 0.0(0) 0.0 (0} val 0.1 (0) 0.0 (0) 0.0 {0) 0.0 (0)

il 8.4(8) 40(4) 0.1(0) 88 3.0() 6E8(7) 1.6 (1) Ne 0.0 (0) 0.0 (0} 0.0 {0) 0.0 (0)

Mt 0.0(0) 0.0(0) o0.0(0) 0.0(0) o0.0(0). 00(0) 0.0 (0) Leg 01 (0) 0.6 {0) 00 (0) 0.0 (0)

e 1942y 1) oo (e) 10{1) 1.0{1) 18(2) 0.0 {0) Tyr 6.0 {0) 00 {0) 00 (0) 00 (0}

Leu  9.3(9) 2.2{(2) 20(2) -4 (4) 40(8) BO(8) 1) he 00 (0) 0.0 (0) 0.0 (0) 00 (0)

Tr () 0} o) Loe() o.2() 11() 00(0) tys 01 (0} 10 (1) 1.0 ()t 12 ()

Phe 1.0{1) 03(0) o0 o0o(0) 1.2{1}) 13(N) 0.0 {0) Arg 0.0 (0} 0.0 (0} 1.1(1) 1M

Lys  60.8(62) 8.8(3) 22(2} .0(11) 4.9(5) 15.9(18) 45 4(46) recor " N R o

His 0.0(0) ©0.0(0) o0o0(®) o0.0(0) o0.0(0) 0.0(0) 0.0 {0) Led

Arg 4.3 (4) 12(y) 0.1 (0) 29 (3) 1.000) 3.9 (4) 0.2 (0} N of 09 Lys and 01 Me-Lys

_— n 2 23 53 13 ¥y

TABLE IVS. Amino acld compositions (mlar ratics) and fina) recoverfes
{m1 1) of the peptides obtained by clestripain digestien of fragment
1-11, Tysyl encopaptidase digestion of frageet I-1I-IX, asd staphylo-
coccal protease cdigestion of {ntact H1b, The peptides from I-11 and

TABLE 115. Asino acid compositions (molar ratics) and fina) recoveries

(w01 1) of the peptides cbtaised by staphylococcal protesss digestion
Lol 1-11-11 were separnted by HPLC on Mucleosil 5018, and that from Hib on
of frageemt [ (Fig. 35). Yalues are a3 1n Table IS.
Mocleosi) 300-7C)s, &5 im Fig 55, Yalues are as 1o Table IS.

Paptide, Res. Mo.
o Paptide, Res. Mo.
acid 1751 1752 /33 1754 /55 Aarloo
1= -5 14 4252 5358 aci¢ I-11/C1 -1/ 3-11-M/L HIb/S

345 5463 74 314

Asx 0.1 (0) 0.1 (0 01 {0) 0.1 (0) 0.1 (0)

Tor 0.0(0) 1o() LI() 100} 0.0{0) hex oo 00 o o

ser ToM ez 1M 1a() e ™ osm :'o @ o'l @ e

eix 1.0 (1) 1.1 (1) 1.0 (1) 1.0 0.1 {0) Ser 2@ 0@ 1o 1w

Pro 0.0(0) 40 28(3 00(0) 0.0 (0) e oM 000 S 2@

ay 0.1 02() 21() 0.4 to() o L@ oo o1t o0
. . . 1

Ala 0.0 (0) 6.9 (7) 4.9 (5) 29 {3) 0.0 (0} “y e m e T s

val 0.1(0) 010 21( 1AM o) A Mmoo e e
. 1 . .

N 0.1 (0) 0.1 (0} 0.2 {0) 1.0 (1) 0.1 (0} w o m e e 2.0 {2)
0.9 (t 0.0 (0 0.1 (0 .

1en 0.1 (0) 0.1 (0) 0.1 {0) 1.0 (1) 1.0 (1) He 11 (]) 10 (2) @ o1 {0

00
Ty 0.1 (0)  01(0) o.(0) 0.1(0) 0.7(a) 'T'm oo (D) oo (0) : 0 (]) >
b 0.0(0) 01(0) o0.2{0) 0.0(0) 0.1 (0} ¢ D'o : : o' : : 'z o >0 :o;
Pin .0 (0 .0 (0, .2 (0 1.000
Lys 0.1 {0} 0.3 {0) 6.7 (7) 2.0 {2) 0.1 (0) 21 (0 2.0 (2 ° o (I) 5 ° 5
Arg 0.000) 01(0) 2I(2) 0.0(0) T.o() il ’ o0 00 o m
Arg 0.0 (0) 0.0 (0} 0.1 {0) 0.1 (0)
Becov-
& 7 » o ©
ey ‘:,"" n 52 [ 50
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HUMAN SPLEEN HISTONE Hlb

TMELE ¥5. Amles acid compesitions (sslar ratios) sed flml recowsies (sl 1)
of the peptides cbtained from fragmsat IV by staphyloceccal protasss, endoprete
1nase Arg-C, or pepsin dipestion. The first two digests were froctismsted by
IPLC cm Mcleoaf] J00-7Cig, amd the last coe oo Necleosi] Xpg. & 1a Fig. 3.

Taloms are oa 1a Table IS,

TASLE ¥13. Tryptic peptides cbtaimed from fragueats M end IV

with trypatfn (Sigm type [, 1/ (3} or 1,900 (1) wAr) 12 0.1

367

Each froement {ca. 40 mawl) vt digntad
R %Dy for 1k (O) or 2.5k (I7) at 3¢,

The dlgest of [ wes fractiomated by MMC as In Fig. )5 ; that of Y wes firnt chromtographed o SP-Sephadex
and thes os Mucleosi] $Cig 83 {8 Fig 55, and further pwrified en Ritach] resis #7839, 1f necessary. Besidem

oembers are Uhose of the fimally deterwioed seqmesce (Fig 3)
aad Chuse P digrstion. Mecereries (sol 1) are finel emes

Sewences wtre datarwined by Comn degradetion

Peptide, Bes. Mo,
Axim
acid 7291 /R n s /A L] Pt B Sewaeace Mecavery
105314 NS 150218 1618 W2s 19
- Sln,Lys) 5
Mx .01 0a(8) o0.1(0) 0.0(0) o730} 0.0{0) e Lys. Ava s, Ser Arg) n
Thr 0.0(0) () 17(2) o8 o010} 10(N) 77 faa-pao-Ser-Ary k)
™0 (e.tn) *
Ser 1.0(1) 10{Q)) 13 1@ yo(1) o.1(0) ot (1le.ys w81y Lacs-Lyn »
aix 1.00) 01() o01() 00{e) o1 (0} 0. (0} a4 (L, &1y, Lem,Lys) @
Pro 0.0 (0) 4.0 (4) 10.5010) 81 (8) 2.9(3) 4.0(8) =% Ser-Lew-Yai-Ser-Lys o
084 Cly-Thr-Low-Yal-Gla-Thr-Lys n
(117 10 e 1a() 08} o6z 010 o704 Gy Tor-Gly-Ale-Ser-Gly-Sar-Poa ot
Al 10 () MNBGD AMD) W) 43 (s) 90 (9)
nl 00 (0) 0.0() 1a() 110} ev(1) LI 105-18 Lys-Les-an-Lys »
1050 Lys-Leu-Asn-Lys-Lys 47
e 00(0) o00(s) o0.0(0) o0.0(0) 0.0(0) 0.1 109 n popn
Low 100) 01(0) o0a(} o006(0} o1{0) 0.0(0) 110318 Als-Aa-Sar-Gly-Glo-Ala-Lys-Pro-Lys 6
T 0.0 (0) 0.0(0) o0.0(0) o0.0(0) o0.0(0) 0.0(0) n-1m Ala-Lys 17476
n i 1578
oa 0.0 (0) 0.0(0) ©c.0(0) 0.6(c) oc0(0) 0.0(0) g Lrs-Ale-ly-Ale-Alatys P
Lys 3.0 () 13313 m0(1) HHM) 60 (6) 12.3013) 120 Ala-81y-Ala-Ala-lys )
Arg 0.0(0) ©00(0) 01(0) 00() 0.0(0) 0.0(0) Ramtad Ala-Lyn 17446
12 Ala-Lps-Lys-Pro-Ala-Gly-Ala-Ala-Lys v
Mecor- 2-RF 3 Lys-Pro-Ala-8ly-Als-Ala-Lys “
oy n s “ s n Y 1618 Lys-Pro-Lys a
19447 Lys-Ala-Thr-G1y-Ala-Ala-Thr-Pro-Lys 7
s s 1378
14851 Lys-Ser-Ala-Lys H]
143351 Sar-Ala-Lys n
152-155 Lys-Thr-Pro-Lys “
15 £33 i )
157-158 Ma-tys s
159167 Lys-Pre-Ala-Ala-Ala-Ala-6ly-Ala-Lys . L]
15 168 tys 1%/8
0.8 &0 169170 Alelys )
1-11-111 171173 Ser-pro-Lys »
-1 . 174 L 1578
0.6 - - a 175178 Aa-tys - s
; 178 Ma-Ale-Lys-Pro-iys 3 e
=N 1=2-185 Lys-Ala-Pro-Lys 5
35 186-189 Sar-Pro-Ala-Lys -]
§°“ H 190391 Malys T8
< 1924198 Ale-Yal-Lys-Pra-Lys L4
197-201 Ale-Al-Lys-Pro-Lys i
0.2H 02208 Thr-Ala-Lys-Pro-Lys "
wr-nt Ala-Ala-Lys-Pro-lys 173
ne-ns Lys-Ala-Ala-Ala-Lys L]
n7 Lys 1%/
0 2s lys 1”8
2 1 1 1 1 1 L
10 2 ) @ 50 ] 70 3]
FRACTION HO. ® berived fron 8 positions, * from & positioas, © from 3 posttion.
25-8
T T N T T T T ‘; T T T T T
A
3F EASea 2% axk A A QF ol A B 1
3 e * LX) A oe
[ 3 e A° 4 whr *px 5 A ..
A . K a® Ak K .o K_a .
[ 2 e° 3,% ° ° Sexrex A . polox kA M
= ol $* x Fe e 2R ek *e Fuuh% ] - . e ** o ah |
" K s M erxe 0hKEog o0 Agg® ©AK » 20+ P e Ka,
g2 Py 3 K°OE A° KX AAoe ppoocog® 8 . p e
= 2 1‘: ° . & AA KEKypok -~ L) 4
VT L Bgoe R, ’ P 3 éw- re A 2ok i ]
X [
s U I JRET
g st ° H ‘ ¢ » T g S ' x 13 T
e © T X o AA °
- o K e
. A ® o AA®
P ° A ° K
Ly Ao
3 1 ) ' L L L 1 I L 1 I !
5 10 15 E) 2 E) » [ 5 5 10 15 ) -3 ©
RESICUE MO. RESIDUE HO.
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Fig. 1S, Chremstography of the 1iméted chymotryptic digest of Hib om & Blo-Md
Hi~Pore 82318 column (4 6 x 250 mm) with un acatonitrile gredfent tn 0.1 & (v/v)
TFA ot 50°C. Fractions, 2.0 a1/2.0 afn.

Fig. 25. Recoveries of PTH-mefoo acids on autassted Edeen depredetion A.
Fragmet IV (gp. 20 mmol) wes aomlyred with a Tiguid-phize ssquesce saalymyr
(JEQL model JAS47XS). 9. Peptide IV/P (gy. 2 nmol)) wes amalyzed with

a gus-phase semcence soalyzer (Amplisd Bosystems medel 470A). o, an amine
actd foumd st that resides; o, thoss derived from the precediog residames.

Fig. B. A Cromtography of the staghylococcal pretsase digest of fregment I,
a1 in Fig. 1S, Frectios, 1.0 =1/1 0 wln. B. Mechromtopraphy ef the frectiem
of 1732 sad 1/53 on & Fitach! gul /3063 colmmm (4 x 200 ma) with an scetomitrile
gradiest tm 0.1 X (v/v) TFA at 50°C. Fractioms, 1.0 /3.0 min.

Fig. &, Tn e spectra of the N-termiml-blocked ¢ipaptide {X-Ser-Glu), intact
Wb, sad calf thymm N1 in 10 sl OC1-0x0, recerded on & Uroker 400 spectremeter.

Fig 8. OQroamtography of the staphylococcal protesse digmt of fragmemt [V
o 2 Naclecsi) J00-Fj5 colmm (4 x 300 sm) with an scetonitrile gradisnt {n
0.1 % (v/v) TFA at 50°C. Frections, 1.0 /1.0 min.

Fig. 6. Csrboxypeptidese dSomtion of fatact B1b. A WIb {ca. 3 oml} v
focabatad with Chuse P (10 pg) 1n 8.1 M acatic actd (ph 2.9, 0 4 a1} at 7.
D Wb (ca. 10 maol) was faccbated with Chasa B (1/80 wiv) 1a 20 oMt Trfs-uC)
(M 8.0, 0.6 al) at T°C. After 4 b, the dgestion wixtsre ms builed for
§ mio at TH0°C ond them Tocabited with Chse A (1750 wv) ot 7°C. Aligeots
(0.1 m1) of these digastion mixtyres were ssalyzsd ot the lodicated times.

4

B
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T Ala
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TIME (W)
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