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A wide variety of plants contain rib-inactivating proteins (RIP),1) which cleave the N-glycosidic bond at A4324 of the 28S rRNA of rat liver ribosomes and thereby inhibit protein synthesis.2) In recent years, they have attracted considerable interest for their possible use in the construction of “immunotoxins,” namely conjugates with antibodies capable of selectively directing them towards specific cell targets, such as cancer cells, T-cells, and macrophages infected with AIDS-virus. In our series of studies of RIPSs, we isolated two luffins (a and b) and PAP-S, potent inhibitors of protein synthesis in a cell-free system, from the seeds of sponge gourd (Luffa cylindricaI) and pokeweed (Phytolacca americana), respectively, and sequenced their amino acids.3-5 With regard to momordin, a RIP in the seeds of bitter melon (Momordica charantia), Endo et al.6 have prepared momordin with a molecular mass of 31 kDa and shown that momordin liberates A-4324 from the 28S rRNA of rat liver ribosomes as ricin A-chain does, but its protein chemical properties have not been examined. Here, we describe the isolation and some properties of two momordins (a and b). 

              Bitter gourd seeds were the products of Shizuoka Prefecture in Japan and purchased from the Takii Seed Co., Ltd. Inhibition of protein synthesis was assayed using rabbit reticulocyte lysates as described previously 7) and ribosome inactivation was measured in a polyuridylic  acid-directed polyphenylalanine system using rat liver ribisomes, by the method of Falvey and Staechelin. 8)
              Momordins were isolated by the method 9) used for isolation of luffins from the seeds of sponge gourd. Momordins were extracted from defatted meal with water (adjusted to pH 4.0 with dilute hydrochloric acid) and precipitated with ammonium sulfate. Gel filtration of a crude momordin preparation on a Sephadex G-75 column (2x80 cm) in 50 mM acetate buffer, pH 5.0, gave five protein fractions. After dialysis against 5 mM sodium phosphate buffer, pH 6.5, the second fraction, which had inhibitory activity on protein synthesis, was put on a CM-cellulose column (2.5x30 cm) and the adsorbed proteins were eluted by a linear gradient of NaCl from 0 to 0.3 M in the same buffer. As shown in Fig. 1, three fractions were obtained and the inhibitory activity was found in the fractions C-1 and C-2. These two fractions gave almost only one band on SDS-PAGE, but were further purified by a Pharmacia FPLC system using a Mono-S column (0.5x5 cm) in 10 mm sodium phosphate buffer. PH 6.5, to remove a small amount of contaminant. By a linear gradient elution from 0 to 0.5 m of NaCl in 30 min at a flow rate of 1ml/min, the proteins in the fractions C-1 and C-2 were eluted at 10 min and 24 min, respectively. The inhibitory activities of the purified fractions C-1 and C-2 on a protein synthesis were 2.5-fold of that of ricin A-chain and their ribosome-inactivating activities were 9.0-fold and 18.1-fold of that ricin A-chain, respectively. From these result, we concluded that the fractions C-1 and C-2 are distinct ribosome-inactivating proteins present in the seeds of bitter gourd and designated them as momordins-a – b, respectively. They yields purified momordins-a –b from the defatted meal were 0.15% and 0.08% respectively.

              Molecular masses of momordin-a –b were both estimated to be 29,400 Da, which is smaller than that of the momordin obtained by Endo et al., 6) by the SDS-PAGE method of Weber and Osborn. 10) Their isoelectric points were both over pH 10 by electrofocusing on a 55 carrier ampholyte of pH 3.5- 10 (LKB, Bromma, Sweden) by the method of Svensson. 11)  Both momordins showed typical ultraviolet absorption spectra of protein having a maximum at 280 nm and minimum at 250 nm and the extinction coefficients at 280 nm(E1%280nm) of momordin-a and –b in an aqueous solution were 9.1 and 9.6 respectively. The carbohydrate contents of momordin-a and –b were 2.9 and 3.3 moles mannose/mole protein, respectively, by the phenol-sulfuric acid method. 12)

              Momordins were hydrolyzed with 6.0 N HCI containing 0.05% 2-mercatoethanol in evacuated sealed tubes at 110o C for 24, 48 and 72 hr and analyzed on a Hitachi 655-A amino acid analyzer. Content of half-cystine was measured as cysteic acid after performic acid oxidation 13) and trytophan was measured by the method of Edelhoch. 14) The amino acid composition of  momordin-a and –b were summarized in Table l in comparison with those of luffin-a and –b, which are RIPs from the sponge gourd seeds and have 80% homology in their amino acid sequences. 3,4) The composition of the two momordins were fairly different for several amino acids such as threonine and glycine. Since, however, such a difference was observed in the composition of luffin-a and –b, and N-terminal sequences of momordin-a and –b by the DABITC/PITC double coupling method were Asp-Val-Ser-Phe-Arg-Leu-Gly- and Asp-Val-Asn-Phe-Asp-Leu-Ser-Thr-, respectively, we concluded that momordin-a and –b are homologous proteins. The complete amino acid sequence of  momordin-a will be given in a subsequent paper.
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