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The Partial Sructure of Wheat Pdygalacturonase-inhibiting Protein

WAN Lin, ZHOU Li
( Cdlege d Life Sdence, Sichuan University , Chengdu 610064, China)

Absgtract In order to reved the mechanism of wheat polyga acturonase-inhibiting protein (PGIP) and to make
bes use of it in gene engneering, its gructure was sudied. The Ntermina amino acid sequence of wheat
PGIP was determined by Edman degradation. The result was: Lys Pro-LeurLeu Thr-Lys lle- Thr-Lys Qy-Alar

Ala Ser-Thr. The secondary Sructure of wheat PGIP was obtained by the measurement of circular dichroic
Pectra. The native PGP of wheat was esimated to contain about 43. 7 % B-sheet and 13. 1 % 0-hdix. The
secondary gructure was changed by dfects of pH and temperature. o -hdlix had little change and 3 - sheet was
destroyed while the protein denatured inconpletely. When the activity of wheat PGP log , the content of B-
sheet varied a little and that ofd - helix reduced gpparently. Wheat PGIP had internd disulfide bond by analys s
o NR/R (rot reduced/reduced) two-dimensond eectrophoress. Wheat PGIP was deglyocosylated using
TRVIS, and the result indicated that carbohydrates content was 22 %. When dicotyledon PGIPs was conpared
with wheat PGIP, there was difference in primary gructure. The Nrtermind sequence of PGIPs in diootyl don-

ous plants shared 36 % identicd amino acids, but the percentage of overal identity was changed to only 9 %
when wheat PGIP was included in the andyds. However , PGIPs from Wheat and dicotyledon were cons sent
in secondary gructure , disulfide bond and carbohydrates content. The results have laid the foundation for the
eucidation of its mechaniam, and is sgnificant for breeding crops red sant to Gbberella zeae( Schw.) Petch.
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PVDF
. PGP , PGP N
14 , LysPoLeuLeu Thr-Lys lle- Thr-
Lys @Qy-AlaAla Ser-Thr. GenBank
12 16
PGIP [z 81 N
Fg. 1
bean E L CiN'PiQIDKiQ A[L L]Q I{KIK D L G NiPiT
soybean ELCNPIQDK!IQT|LL|Q I'KIKELGNP:T
pear D L CiN PiDID KIK V[L L|Q 1iKIK A F G DiP}Y
orange DL CIN PIN\D KK V|L L|K FIKiK S L N NiP}Y
kiwifruit D R CIN PiIN:D KK V|L L|R 1!KiQ AL NNiPiY
tomato V R CIN PIKiD KiK V|L L|Q I!KiK D L G NiPiY
tifoliasta D L CIN PINiD KiR VL LN FiKiK A L N N{PiY
forunella D L CiN PiN!D KIK V[L L|K FIKIK A L NN!P}Y
cherry E L CIN P!EiD KiK V|L L|Q I!KIK A F N DIPiY
eucalyptus E FIN P:D:D KK V|L L|Q 1.K:K A F G D:P;Y
wheat KPI[LLITKITKGAAST

Fig.1 Honology andyss of the N-termind amiro acid sequences
o PGPsfrom wheat and dicotyldorous plants

Within the N-termind amimo acid sequences of PGAPs from
bean!™! | oybean!™! | pear®! | orange ( GerBank accesson nunr
ber AB016204) , kiwifrLit™™ | tometo!™ | trifoliata ( GerBank ac-
cesson number AB020528) , fortunella( GenBank accesson number
AB(020529) , cherry ( GenBank accesson number AF263465) , eur
cayptus( GenBank accesson number AF159171) and wheat , the
identica amino acidsin dl sequences are boxed by continud line,
while the identicd amino acids in PGIPs from dicotyl dorous plants
are boxed by dashed line
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Fig.2 Thefar UV-CD Pectrad whest PGP a various pH val ues

:0.025 mol /L @y-HA (pH3

) ,0.025 nol/L NaAc-HAc (pH 5), 0.025 nol/L

NaH, PO,-Na, HPO, (pH 6) ,0. 025 nol /. Qy-NaOH (pH

8). pH PGP CD Fg 2. Fg. 2
pH PGIP

PGIP Table 1

Table 1 The dfect o pH on secondary dructure and activity of
wheat PGP

pH 3 5 6 8
o-Heix( %) 14.5 13.1 15.2 7.9
B-Shect (%) 39.9 3.7 43.6 38.3
Relative activity ( %) 50 100 70 0

pH5 | PGP ,
o 13.1% 43.7%,
PGP B ,
paPp . pH5 ,
B PGP
pHS5 -6 ,
100% 70 %.
.pH
50% B
B a
2.2.2 PGIP m
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Fig.3 Thefar VU-CD ectra of wined. PGF :t valious temperature

Table 2
activity of wheat PGP

The dfect of temperature on secondary dructure and

Tenperaure( ) 20 40 60
a-Helix( %) 13.1 10.3 4.6
B-Sheet (%) 3.7 39.1 37.3
Relative activity ( %) 100 ) 0
pH
7a 'IB
!B l(x
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PGP NR/R PDPSPAGE
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( )
( 1
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Fig.4 Andyssd NR/R two-dimendond dectrophoress

(A) Protein marker (a: Rabhit progphorylase b ,97. 4 kD ; b:Bovine
serum dbumin ,66. 2 kD ;c : Rabbit actin ,43 kD ;d:Bovine carbonic
anhydrase ,31 kD ;e: Trypsn inhibitor ,20. 1 kD ;f : Hen egg white
lysozyme ,14. 4 kD) . (B) Sanple(s) and protein marker. Diagond

was indicated by dashed line
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Fig.5 DSPAGEd purified wheat PGP &dter degycosylation
1. Purified wheat PGP; 2. Potein marker ; 3. Wheat PGP dter

degyoosylation
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