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Mechanism of Inducing Satiety Effects by Peptides Derived from
Soybean g-Conglycinin
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ABSTRACT

Soybean 2-conglycinin peptone (3-con) enhances satiety via cholecystokinin (CCK)
secretion, and the p-conglycinin -subunit 51-63 (3 51-63, VRIRLLQRFNKRS) is
responsible for this effect. The aim of the present study is to identify signaling
pathway induced with 3-con by using the enteroendocrine cell line, STC-1. We found
that p-conglycinin peptone induced Ca signaling in the STC-1 cells, which correlated
with the binding activity of peptides derived from S-conglycinin to the rat jejunal
brush-border membrane. The Ca signaling induced by /-con was dependent on Ca
outside of cells passing through L-type Ca channel. Adenylate cyclase was partly
involved in the induction of Ca signaling by 3-con in STC-1 cells. Soy Protein Research,
Japan 7, 108-113, 2004.
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B-conglycinin «a subunit
MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLOSCNSERDSYRNQACHARCNLLKVEKEECEEGE I PRPRPRPQHPEREPQQPGEKEEDEDEQ
PRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEEQDERQFPFPRPPHOKEERNEEEDEDEEQQRESEESEDSELRRHKNKNPFLFGS
NRFETLFKNQYGRIRVLORFNORSPQLONLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLOSGDALRVPSGTTYYVVNPDN
NENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEINKVLFSREEGQQQGEQRLQESVIVEI SKEQIRALSKRAKSSSRKTIS
SEDKPFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAEL
SEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVQELAFPGSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSS T
LRAFY

B-conglycinin a'subunit
MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECEEGQT PRPRPOHPERERQQHGEKEEDEGEQP
RPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEEQDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQ
REPRRHKNKNPFHFNSKRFQTLFKNQYGHVRVLORFNKRSQQLONLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDDRDSYNLQSGDA
LRVPAGTTFYVVNPDNDENLRMIAGTTFYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEINKVLFGREEGQQ
QGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDKPFNLGSRDPIYSNKLGKLFEITQRNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVIN
EGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVMVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQVQELAFPRSAKDI
ENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY

B-conglycinin B subunit
MMRVRFPLLVLLGTVFLASVCVSLKVREDENNPFYFRSSNSFQTLFENQNVRIRLLORFNKRSPQLENLRDYRIVQFQSKPNTILLPHHADADFLLFVLS
GRAILTLVNNDDRDSYNLHPGDAQRIPAGTTYYLVNPHDHONLKIIKLAIPVNKPGRYDDFFLSSTQAQQSYLQGFSHNILETSFHSEFEEINRVLFGEE
EEQRQQEGVIVELSKEQIRQLSRRAKSSSRKTISSEDEPFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDINEGALLLPHFNSKAIVILVIN
EGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDDVFVIPAAYPFVVNATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQVQELAFPGSAQDV
ERLLKKQRESYFVDAQPQQKEEGSKGRKGPFPSILGALY

Fig. 1. Amino acid sequences of three subunits of soybean /3 -conglycinin.
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Fig. 2. Binding activities of internal peptides of soybean
p -conglycinin to the brush-border membrane
components in the rat proximal small intestine.
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Fig. 3. Responses of intracellular calcium signaling of
STC-1 cells to 2-conglycinin peptone measured
by Fura-2. [-con: j3-conglycinin peptone.
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Fig. 4. Responses of intracellular calcium signaling of
STC-1 cells to three peptides of S-conglycinin
with different binding activities to the brush-
border membrane. S -con: 3-conglycinin peptone.
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Fig. 5. Responses of intracellular calcium signaling of
STC-1 cells to p51-63 (VRIRLLQRFNKRS).
Dose response to [351-63. j3-con: 3-conglycinin
peptone.
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Fig. 6. Effects of removal of extracellular calcium (Ca
free) on calcium signaling of STC-1 cells induced
with -conglycinin peptone. *Show significant
differences between Ca plus and Ca free 1, 2 and
3 min after addition of B-conglycinin peptone
(P<0.05).
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Fig. 7. Effects of L-type calcium channel blocker,
diltiazem, on calcium signaling of STC-1 cells
induced with g-conglycinin peptone. *Show
significant differences from the values without
diltiazem 1, 2 and 3 min after addition of j3-
conglycinin peptone (P<0.05).
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Fig. 8. Effects of adenylate cyclase inhibitor, SQ22536, on
calcium signaling of STC-1 cells induced with -
conglycinin peptone. *Show significant differences
from the values without SQ22536 2 and 3 min after
addition of 3-conglycinin peptone (P<0.05).
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Fig. 9. Effects of pertussis toxin (PTX) on calcium
signaling of STC-1 cells induced with #-conglycinin
peptone. PTX was added to culture medium 24 hr
before assays. *Show significant differences from
the values without PTX 1, 2 and 3 min after
addition of 3-conglycinin peptone (P<0.05).
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Fig. 10. Signal transduction pathways for f-conglycinin
peptide.
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