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Identification of Amino Acid Sequence Responsible for the Satiety
Effect of Soybean [-Conglycinin

Hiroshi HARA and Takashi NISHI

Graduate School of Agriculture, Hokkaido University, Sapporo 060-8589

ABSTRACT

Peptides derived from dietary protein promote cholecystokinin (CCK) secretion via a
putative receptor on the mucosal cells of the small intestine, and soybean /-
conglycinin peptone suppresses food intake in rats via CCK secretion. The aim of the
present study was to identify the amino acid sequence (peptide fragment) responsible
for CCK secretion. We found that the g-conglycinin g-subunit 51-63 (351-63,
VRIRLLQRFNKRS) has the strongest binding activity to the brush-border membrane
proteins of the rat jejunum. Duodenal infusion of the synthetic peptide 351-63
reduced food intake for 1 hr (satiety effect), which was completely abolished by
devazepide, a CCK,-receptor antagonist. Also, duodenal infusion of 551-63 induced
marked increase in portal plasma CCK concentration. We conclude that soybean /-
conglycinin includes the sequence that strongly stimulates CCK secretion by binding
to the brush-border membrane of the small intestine. Soy Protein Research, Japan 6,
94-99, 2003.

Key words . soybean j-conglycinin, satiety effect, cholecystokinin, brush-border
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Fig. 2. Time schedule of feeding test.

Table 1. Binding activities of peptide fragments on -
conglycinin to solubilize components of the
brush-border membrane in the rat proximal
small intestine

Position Amount of binding (RU)
B-conglycinin peptone 162.8£6.1
ERDSYRN «45-51 -5.8+4.8
PRPRPRP o 74-80 51.1+£24.8
PRPQPRQ a107-113 0.4+10.6
PRKEEKRG «126-132 -3.1+6.2
LRDYRI « 230-235

o’ 246-251

B69-74 0.9+4.0
IRALSKRA « 384-391 19.3+7.6
VRKYRA @ 493-498

a 527-532 49.7+53
PRPRQHPERERQ o 75-87 21.4+4.6
EREHPRP o 143-149 -6.0+5.1
QREPRRH o’ 200-206 2.9+10.5
VRIRLLQRFNKRS B51-63 597.2+11.3*
IRQLSRR B218-224 42.8+5.9
VRQIERQ B381-387 -5.9+5.9

All peptides were tested in a concentration, 100 mg/L

Table 2. Specificity of peptide 351-63 for binding to
the brush-border membrane

Position Amount of binding (RU)
VRIRLLQRFNKRS 851-63 710.0 +30.0
VRIRLLQRF---- B51-59 417.0 £ 25.9*
--IRLLQRFNKRS B53-63 385.5+9.1*
--IRLLQRF---- 853-59 91.3+7.1%
GRIRVLQRFNQRS a212-224 388.4+32.1*
VRVLQRFNKRS o’ 230-240 262.0 +22.2*

All peptides were tested in a concentration, 100 umol/L

MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEEGEIPRPRPRPQHPEREPQQPGEKEEDEDEQ 100
PRPIPFPRPOPROEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEEQDERQFPFPRPPHQKEERNEEEDEDEEQQRESEESEDSELRRHKNKNPFLFGS 200
NRFETLFKNQYGRIRVLORFNORSPQLONLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQOSGDALRVPSGTTYYVVNPDN 300
NENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEINKVLFSREEGQQOGEQRLQESVIVEISKEQIRALSKRAKSSSRKTIS 400
SEDKPFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAEL 500
SEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVOELAFPGSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSI 600

LRAFY

B-conglycinin «'subunit

605

MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECEEGQIPRPRPOHPERERQQHGEKEEDEGEQP 100
RPFPFPRPROQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEEQDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQ 200
REPRRHKNKNPFHFNSKRFQTLFKNQYGHVRVLORFNKRSQQLONLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDDRDSYNLQSGDA 300
LRVPAGTTFYVVNPDNDENLRMIAGTTFYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEINKVLFGREEGQQ 400
QGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDKPFNLGSRDPIYSNKLGKLFEITQRNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVIN 500
EGEANIELVGIKEQQQRQOQEEQPLEVRKYRAELSEQDIFVIPAGYPVMVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQVQELAFPRSAKDI 600

ENLIKSQSESYFVDAQPQQOKEEGNKGRKGPLSSILRAFY

B-conglycinin B subunit

639

MMRVRFPLLVLLGTVFLASVCVSLKVREDENNPFYFRSSNSFQTLFENONVR IRLLORFNKRSPOLENLRDYR TVQFQSKPNTILLPHHADADFLLEVLS 100
GRAILTLVNNDDRDSYNLHPGDAQRIPAGTTYYLVNPHDHQNLKI IKLAIPVNKPGRYDDFFLSSTQAQQSYLOGFSHNILETSFHSEFEEINRVLFGEE 200
EEQRQQEGVIVELSKEQIRQOLSRRAKSSSRKTISSEDEPFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDINEGALLLPHFNSKAIVILVIN 300
EGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDDVFVIPAAYPFVVNATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQVQELAFPGSAQDY 400

ERLLKKQRESYFVDAQPQOKEEGSKGRKGPFPSILGALY

439

Fig. 1. Amino acid sequence of soybean 2-conglycinin subunit («, «', 3) Arg-rich fragments are underlined.
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Fig. 3. Satiety effect (suppresion of food intake) by
B-conglycinin peptone (3-con) Effects of
devazepide, a CCKA-blocker. Mean + SEM
n=7.
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Fig. 4. Minimum concentration of 351-63 for induction
of satiety effect 7.5 nmol (2.5 mL of 3 mmol/L,
12.5 mg). Mean + SEM (n = 7).

Food intake for 1 hr, g
Food intake for 1 hr, g

0
Water 0212-224 Water
$51-63 «'230-240 p51-63

B51-59

53-59
363

Fig. 5. Specificity of j-conglycinin 351-63 to induce
satiety effect. Mean + SEM (n =7).
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Fig. 6. Effects of devazepide (CCK-blocker) on the
satiety effect of 551-63 and portal cholecystokinin
secretion after an infusion of 551-63. Mean +
SEM (n =7).
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