[1 00 O O (Dioscorea japonica Thunb.)U O O O O OO ON
Jodododoooodooooodo

0o godoooooooon
ISSN 02868180
oono gg,oo
gg,oo
og,oo
0on oodooooogod
0/0 100
oodon p. 89-95
oooo 199101 301
gooooobooooboooboobooboboooooobooo QA"
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ U IKnow Ieage

Secretariat



FUHHHRR AR 10 1 8995 (1991)

Y v J A E(Dioscorea japonica Thunb.)
B FF —EDONKBE AL VOFIEE
ZDT I BREH

AREEZRR - SR - BB i
FLBASHE™ « HEKE** . S
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The amino acid sequence of N-terminal domain from yam aerial tuber acidic chitinase was
determined. Peptides obtained by pyroglutamate aminopeptidase treatment, V8 protease and
chymotryptic digestions of carboxymethylated chitinase were sequenced by Edman degradation.

Fifty-three amino acid residues at N-terminal

region were determined. This sequence

contained two deletions (position 11-16 and 35) and one insertion (between position 39 and 40) when
compared with N-terminal domain of tobacco basic chitinase. N-terminal domain of this enzyme
showed the homology ratio of 43.2% for WGA domain and 38 to 40% for N-terminal domains of
other chitinases. These results proved that yam aerial tuber acidic chitinase was composed of
N-terminal domain and main structure and was classified into class I.
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Fig. 1. Gel filtration HPLC of V8 protease

peptides from Cm~—chitinase on Asahipak
GS—320 column. The peptides were eluted
with a gradient system of 50 mM ammonium
bicarbonate (solvent A) and distilled water
(solvent B).
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Fig 2. Reversed—phase HPLC of chymo-

tryptic peptides from GV2 on ODS 120A
5~5 column. The peptides were eluted with
a gradient system of 0.1% TFA (solvent A)
and 60% acetonitrile in solvent A (solvent

B).
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Table 1. Amino acid compositions of chymotryptic peptides from GV2

Cl C2 C3 C4 C5 C6 Cc7 C8 C9 C10 Cl1 Ciz  C13

Asp 1.00(1)  1.00() 1.16(1) 1.0001) . 2.072) 2.12(2) 2.60{3) 2.00{2) 2.50(3) 3.00{3} 3.564)
Thr 0.96(1) 1.712)  1.88(2) 2.,02(2) 1.94(2) 1.41(1) 1.0 1.00(1)
Ser 1.00(1)  0.94(1) 1.64(2) 0.86(1) 0.92(1) 0.55(1) 0.531)
Glu 571 1.16(1)  1.02(1) 2.042)  1.1700)  2.3U2)  1.96(2) 1.7202) 1.84(2) 2.12(2) 2.17(2)
Pro 2.25(2) 2.27(2) 2.41(2) 3.06(3) 3.02(3)
Gly 1.0511)  2.25(2) 1.031) 3.534) 2.773) 4.26(4) 5.06(5) 5.72(6)
Ala 1.00(1) 1.06{1) 1,00{1) 1.05(1) 1.00(1)
CmCys ¥ 0.91(1)  1.80(2) 1.76(2) 1.76(2)  1.80{2) 3.04(3) 2.913) 2.873) 3.67(4) 4.17(4)
Val 1.02(1) 1.57(2)
Met
Ile 0.96(1) 0.69(1) 0.96(1) L.00{L)
Leu 1.00(1) 1.1001) 1.10(1)
Tyr 1.00(1)  2.00(2) 1.00(1) 1.00(1) 1.0001) 1.00(1) 0.85(1) 0.87(1) 0.63(1) 1.04(1) 1.65(2)
Phe
Lys
His 0.96(1)  0.97(1)
Arg
Trp® 0.98(1) 0.97(1) 1.13(1) 1.19(1) 1.10(1)
Total 4 6 11 7 4 9 9 10 17 16 19 22 26
Yield 102.6 137.7 11.6 81.8 74.7 46.4 14.4 17.7 9.6 6.5 1.7 117.2 17.9
{n mol)

a) Cys residues were determined as CmCys.

b) Trp residues were measured by the external standard obtained under the

hydrolysis (19).
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Table 2. Amino acid sequences of chymotryptic peptides from GV2
~> indicates the residues which were determined by manual Edman method, — indicates the

residues which were determined by gas-phase sequencer.------ - indicates the residues which were
determined indirectly. Cys residues were determined as CmCys.

Peptide

Sequnece

Cl Thr-Val- ~Ser-Asp

2 Cys—Gly—Asn—Ser—Tyr

€3 Cys- X ~Glu-Hls—Gly—

C14 Cys—Cys—Ser—Gln~Hls—Glyﬁng
C5  Thr-Thr-Tle-Tyr

i m—— iy e e e

Co Thr—Val—Ser—Asp~Ile—Val—Thr—Gln-Glu

__..7_._7...._.7_..7_.__.7.__..,-_._7...._,_..7

C17 Asn-Cys—Gln~Cys~Asp—Thr—Thr-Ile—Tyr

C8 Blocked

€9 Asp~Tyr~Cys—Gly—P§o- b ~Cys-

C 10 Asp~Tyr'Cys—Gly-Pro-Gly~ X —Gln— X —Gly—Pro Cys-

Cll Asp-Tyr—Pro—Gly—P?o—

C 12 Asp-Tyr~Cys-Gly—Pro—Gly Cys—Gln—Ala—Gly—PrOMCys—Trp—Asp-Pro-

//'—7}—-—7;"——77——77-—-—;7—7;@——-7—-%%

Cys-Glu-Cly-hsp-Cly-Thr-leo
C13  CysGly-Pro-Gly-
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¥

| (12 4

————~~(Sequencer)

N-terminal sequence of yam aerial tuber acidic chitinase (Y) and its comparison with N-ter-

minal sequence of tobacco basic chitinase (T). Chymotryptic peptides from yam aerial tuber acidic
chitinase were aligned at the most homologous position on tobacco basic chitinase sequence. % indi-

cates the deletion.

10
Yem <ENCloCDTTIY
WG A CERICGEQGSNMECPNNL
Tobacco FQCGSQAGGARCASGL
Bean EQGRQAGGALCPGGN
Potato GSNVVHRPDALCAPGL

2 i 4

CCSQHGYCGNSYDYCGPG [CaGRciDe
CCSQYGYCEMGEDYC G| [CaDGIAC(STS
CCS[KFGWCENTNDYCGPGNCQSQ P66
CCSQFGWCESTTDYCGPG| [CQSQ [¢] 66
CCSKFIGIWCGNTNDYCGPGNCQSl| (clPG6

Fig 4.

Sequence comparison of N-terminal domain from yam chitinase with those of other plant chiti-

nases and with WGA domain. Identical amino acids to yam aerial tuber acidic chitinase sequence are

boxed in.
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