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Purification and characterization of a trypsin inhibitor
(LTI-11-4) from Lily Bulb (Lilium lancifolium) .
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School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663—8558, Japan

Several proteins from lily bulb for foodstuffs showed strong inhibitory activity toward bovine tryp-
sin. A trypsin inhibitor (LTI-1I-4)was purified from lily bulb by a method including column chro-
matographies on CM—Sepharose CL-6B and DEAE-Sepharose CL-6B and high—pressure liquid chro-
matography. Purified LTI-II-4 had a molecular weight of 21,000. The amino acid composition was
characterized by high contents of glycine, aspartic acid and serine. The inhibitor contained 4 half-
cystines in its constituent amino acids. The N-terminal 25 and the C—terminal 3 residues of LTI-11-4
were sequenced. The Inhibitor was stable in a wide pH range under 50°C and was unstable at the higher
temperatures than 80°C. The reactivesite amino acid of LTI-1I-4 was assumed to be lysine. The inhi-
bitor didn’t inhibit elastase and subtilisin. From these results, the inhibitor LTI-1I-4 is assumed to

belong to the Kunitz soybean trypsin inhibitor family.
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Fig. 1. Ion—exchange chromatography of the inhibitor on a column of CM-Sepharose CL-6B

@, absorbance at 280 nm; ), trypsin inhibitory activity; ———

—, NaCl concentration.

The samle was applied to the column (2.6 X 45cm)equilibrated with 0.02M acetate buffer (pH5.0). After
washing the column with the buffer, the proteins were eluted with a linear gradient of NaC1(0.2-0.8M in

the same buffer)at a flow rate of 30ml/h.
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Fig. 2. Ion—exchange chromatography of the inhibi-
tor obtained by CM-Spharose CL-6B
@, absorbance at 280 nm; (O, trypsin inhibito-
ry activity; ———— ,» NacCl concentration.
The samle was applied to the column (2.0 X 30cm)
equilibrated with 0.05M Tris—HCl buffer
(pH8.0). After washing the column with the
buffer, the proteins were eluted with a linear
gradient of NaCl(0-0.2M in the same buffer)at a

flow rate of 30ml/h.
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Fig. 3. Ion—exchange chromatography of the in-
hibitor (LTI-II-4)on a column of DEAE—
Sepharose CL-6B
@, absorbance at 280 nm; ———

centration.

—, NaCl con-

The samle was applied to the column
(2.0x 30cm) equilibrated with 0.05M Tris—-HCl
buffer (pH8.0). After washing the column with
the buffer, the proteins were eluted with a linear
gradient of NaC1(0-0.15M in the same buffer)at
a flow rate of 30ml/h.
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Fig. 4. Purification of trypsin inhibitor (LTI-11-4) by

HPLC

The inhibitor obtained by DEAE-Sepharose CL
—6B ion—exchage chromatography was applied to
a colunm (TSK gel ODS-80Ts 4.6mm % 15¢m)
equilibrated with 0.05% trifluoroacetic acid, and
LTI-1I-4 was eluted at a flow rate of 1.0ml/min
with a linear gradient of acetonitrile in 0.05%
trifluoroacetic acid (0-80%, 30min).
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Fig. 5. SDS—polyacrylamide gel electrophoresis of
trypsin inhibitor (LTI-I1I-4) from Lily bulb
M ; Marker proteins used were : MW 94,000
phosphorylase b, MW 67,000 bovine serum
albumin, MW 43,000 ovalbumin, MW
30,000 carbonic anhydrase, MW 20,100 soy-
bean trypsin inhibitor, MW 14,400 «—lactal-
bumin.
A ; Purified trypsin inhibior (LTI-1I-4)
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6. A titration curve of bovine trypsin with lily

bulb trypsin inhibitor (LTI-1I-4)

A constant amount of bovine trypsin (3.44 X
100’M)was mixed with various amounts of
LTI-II-4 and the amount of free enzyme in
each mixture was measured with BAPA as a
substrate st 37°C and pH8.0.

Tabel 1. Amino acid composition of
trypsin inhibitor from lily bulb

Amino acid Integer
Asp 20
Thr 7
Ser 19
Glu 12
Pro 16
Gly 21
Ala n
Cys 4
Val 15
Met 3

1le 7
Leu 17
Tyr 6
Phe 8
Lys 11
His 2
Arg 5

Total 182
£ =

fT -7 LTI-II-4 @ + V) 7o vEBFIEEE ML,
100% & 755 71x.

B L= VEEEM 25 L v A ve € —%H
230 g, HA veEex —%HWT CM-
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N-terminal Sequence
1 5 15
LTI-1I-4 AJAIVIYID|VISIGNM|IVIKPG TPYY IT|SJATI CG
LTI-I-1 SLVYDVTGN LIKPGTPYYIT|ITIAI CG
STI D F|VIL|ID|[NE|GN|P LE N[GIGTIYY I T|T|A T C Gj
OTI SIAGTSCVPP‘PSXGCHAILRTGIPGR

C-terminal Sequence

1 2 3
LTI-II-4 LIKV
LTII-1 LIK V
STI LIS E
OoTt RCR

Fig. 7. Comparison of M—-terminal and C-terminal sequences of LTI-
1I-4 and LTI-I-1 from lily bulb, soy bean trypsin inhibitor (STI)
and onion trypsin inhibitor (OTI).

Identical residues are enclosed in blocks.
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Fig. 8. Stability of LTI-1I-4 from lily bulb
After LTI-1I-4 solutions had been incubated at
various pH’s for 10 min at 37, 50, 60, 80,
100°C, the remaining trypsin inhibitory . activity
of each incubation mixture was measured.
O, 37C; @, 50C; A, 60C; A, 80C;
O, 100C.
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Fig. 9. Inhibitory activity of LTI-11-4 from lily bulb
against chymotrypsin, subtilisin and elastase
[Chymotrypsin] =5.0 X 107M, [Subtilisin]
=7.0x107M, [Elastase]=3.98 X 107"M.

A constant amount of each enzyme was incubated
with various amounts of the inhibitor for 2min at
pH8 and the residual enzyme activity in each
mixture was measured for 10min at 37 C.

@, subtilisin; [], elastase; A, chymotryp-
sin.
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