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Synthesis and biological activities of g-chain fragments of hemoglobin
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Abstract: To investigate the angiotensin I-converting enzyme (ACE) inhibitory activity of f-chain hemo-
globin fragments, 17 fragments were synthesized by microwave-assisted solid-phase synthesis method. Wang
resin or Trt(2-Cl) resin, Fmoc and HBTU-HOBt were used as solid carrier, N-terminal amino acid protecting
groups and coupling reagents, respectively. The ACE inhibitory, a-glucosidase inhibitory, antibacterial and
antitumor activities of the synthesized fragments were assayed. [In vitro, Val-Val-Tyr-Pro-Trp-Thr showed
high ACE inhibitory activity (ICso= 7.42 pmol-L™"). The results indicate that there are two active sites in
Val-Val-Tyr-Pro-Trp-Thr-Gln-Arg-Phe, one consists of Val-Val-, and the other -GIn-Arg-Phe. Peptides showed
high ACE inhibitory activity when the N-terminal was hydrophobic amino acid such as Val and C-terminal
tripeptide contained Phe, Trp or Arg. Some of the fragments showed low a-glucosidase inhibitory activity. No
antibacterial activity or antitumor activity was detected in vitro. The results indicate that these peptides have
a potential antihypertensive effect and possible application in the treatment of hypertension.
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Scheme 1 Synthesis of hemoglobin fragments. a: DMAP,
DCC/DMF, 4 h; b: 20% piperidine/DMF, microwave 25 W, 50 C,
3 min; c: Fmoc-AA-OH, HBTU-HOBt /DMF, microwave 25 W,
50 ‘C, 5 min; d: N-terminal amino acid, Boc-AA-OH, HBTU-
HOBt/DMF, microwave 25 W, 50 ‘C, 5 min; e: TFA/TIS/H,O
(volume ratio 95 :2.5:2.5),2h
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Table 1 Sequence and molecular weight of hemoglobin fragments

No. Sequence W m”2) RP-HPLC Yield/%
Calcd. [M+H]" R,/min Purity/%
1 Val-Val-Tyr-Pro-Trp-Thr-Gln-Arg-Phe 1195.37 1196.7 11.031 922 64.2
2 Val-Tyr-Pro-Trp-Thr-Gln-Arg-Phe 1096.24 1097.7 10.683 90.5 66.3
3 Tyr-Pro-Trp-Thr-Gln-Arg-Phe 997.11 998.5 10.244 95.3 72.7
4 Trp-Thr-Gln-Arg-Phe 736.82 737.3 8.398 91.1 89.6
5 Gln-Arg-Phe 449.50 450.3 5.630 93.5 91.2
6 Val-Val-Tyr-Pro-Trp-Thr-Gln-Arg 1048.19 1048.6 8.539 96.8 75.1
7 Val-Tyr-Pro-Trp-Thr-Gln-Arg 949.06 950.3 8.079 98.3 83.9
8 Val-Val-Tyr-Pro-Trp-Thr-Gln 892.01 893.5 9.006 94.7 81.6
9 Val-Val-Tyr-Pro-Trp-Thr 763.88 764.5 9.665 95.6 83.8
10 Val-Tyr-Pro-Trp-Thr 664.75 665.3 9.857 99.0 89.6
11 Tyr-Pro-Trp-Thr 565.62 566.3 9.042 96.5 93.5
12 Val-Val-Tyr-Pro-Trp 662.78 663.3 10.104 97.0 87.9
13 Val-Tyr-Pro-Trp 563.64 564.3 9.470 96.1 93.6
14 Val-Val-Tyr-Pro 476.57 477.4 6.748 92.3 61.6
15 Val-Tyr-Pro 377.43 378.2 5.497 90.8 65.4
16 Tyr-Pro 278.30 279.1 4.621 94.2 73.9
17 Val-Val-Tyr 379.45 380.4 6.016 93.0 92.9

Table 2 Inhibitory activities of hemoglobin fragments. ‘n.d.:
Not detected

a-Glucosidase Inhibitory rate

ACE ICsy/umol-L " repellent rate/% of HeLa cell/%
Exp. Ref. 20 mg'mL™" 100 pmol-L™"
Control 0 - 0 0
1 66.0 661" 30.0 16.7
2 35.7 - 27.1 312
3 39.4 - 25.2 16.9
4 28.2 - 31.3 30.9
5 977.0 - 12.6 3.5
6 33.7 - 375 10.9
7 76.0 - 39.6 26.0
8 125 11819 41.6 18.6
9 742 6.029 46.9 31.4
10 23.6 - 29.2 24.9
1 848.0 - 12.6 22.7
12 67.3 - 345 35.1
13 261.0 - 35.6 20.1
14 196.0 - 8.1 16.7
15 247.0 288 20.1 21.6
16 624.0 72018 133 3.1
17 235.0 - 7.3 5.9
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