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Table 1. Properties of known ATP-independent proteases and peptidases from hyperthermophilic archaea

Organism (optimal growth

temperature) Enzyme Type * Top/°C  pHopt My/kDa PDB Location® Reference
Aeropyrum pernix (95 °C) Pernisine S 90 8.0-9.0 34 E [40]
Aeropyrolysin M 110 6.0-8.0 52 E [4]
Pernilase S 90 9.0 50 I [4]
Acylaminoacyl peptidase (ApAAP) S 90 63 (2-mer) 1VE6 1 [23]
Desulfurococcus mucosus (85 °C) ~ Archaelysin S 90-95 7.2 52 E [4]
ge;fg;”"w“”s hamchatkensis 11 o minopeptidase (APDkam389) M 43 (12-mer)  4WWV I 28]
Methanococcus jannaschii (85 °C) Barophilic protease S 116 7.5-7.8 29 1 [15]
Pyrobaculum aerophilum (100 °C) Aerolysin S 43 E [4]
Pyrococcus abyssi (96 °C) PPA protease S 95 9.0 60 (multimer) E [4]
Pyrococcus furiosus (100 °C) Carboxypeptidase (PfuCP) M 90-100 6.2-6.6 59 (2-mer) 1KA4 1 [4]
Deblocking aminopeptidase (DAP) M 39 (12-mer) I [4]
Methionine aminopeptidase (MAP) M ~90 7.0-8.0 33 IXGM 1 [4]
Lysine aminopeptidase (KAP) M 100 8.0 38 (4-mer) 1 [41]
Protease I (Pfpl) C 105 7.0 19 (6-mer) I [4]
Pyrolysin S 115 6.5-10.5 138 E, MA [33]
Prolyl oligopeptidase (POP) S 85-90 7.0-8.0 70 1 [42]
Alkaline serine protease (PfuS) S 85-95 6.0-8.0 43 E [43]
Pyrrolidone carboxyl peptidase (PCP) C ~90 6.0-9.0 23 (4-mer) 1101 I [4]
Proline dipeptidase (Prolidase) M 100 7.0 39 (2-mer) 1PV9 1 [4]
TET aminopeptidase M 38 (12-mer) 4X8I 1 [44]
Pyrococcus horikoshii (98 °C) TET aminopeptidase (PhTET1) M 95 7.5 37 (12/24-mer) 2CF4 1 [4]
TET aminopeptidase (PhTET2) M 100 7.0-7.5 42 (2/12-mer) 1XFO 1 [12]
TET aminopeptidase (PhTET3) M 100 7.0-7.5 41 (12-mer) 2VPU 1 [12]
Acylaminoacyl peptidase (PhAAP*) S 90 7.5 72 1 [45]
Acylaminoacyl peptidase (PhAAP) S 70 6.0-7.5 73 (6-mer) 4HXE 1 [8]
Pfpl-homolog (PH1704) C 80 8.0 18 (6/12-mer)  1G2I 1 [22]
Staphylothermus marinus (92 °C)  STABLE protease S 90 9.0 150 E, MA [29]
Sulfolobus solfataricus (87 °C) Cysteine protease C 70 7.5 11 1 [45]
Aminopeptidase M 75 6.8 80 (4-mer) 1 [4]
Carboxypeptidase M 85 5.5-7.0 42 (4-mer) 1 [4]
Proteinase I S >90 6.5-8.0 54 (2-mer) 1 [4]
Thermopsin (SsMTP) A 70-90 2.0 120 E, MA [16]
Thermopsin (SsMTP-1) A 70 2.0 75 E, MA [17]
Metalloprotease M 55-65 7.0 55 (2-mer) 1 [46]
Type IV prepilin peptidase (PibD) A 27 MP [10]
Thermococcus kodakarensis (85 °C) Tk-subtilisin S 90 9.5 35 2E1P E [47]
Tk-SP S ~100 7.0-11.5 44 3AFG E [48]
Thiol protease C 110 7.0 44 E [4]
Signal peptide peptidase (SppArx) S 80 10.0 36 MP [11]
Protease HybD (TK2066) A 16 ICFZ I [13]
Protease Hycl (TK2004) A 17 1 [13]
Zinc-dependent protease M 55 8.0 28 1 [49]
Thermococcus litoralis (85 °C) Pyrrolidone carboxyl peptidase (PCP) C 70-75 24 (4-mer) 1A2Z 1 [7]
Thermococcus onnurineus (80 °C) Aminopeptidase P M =100 5.0-7.0 40 1 [50]
Prolyl oligopeptidase S 80 7.0-7.5 70 1 [51]
Carboxypeptidase M 70-80 6.5 61 (2-mer) 1 [52]
Methionine aminopeptidase M 80-90 7.0 33 1 [6]
Deblocking aminopeptidase M 90-100 7.5 38 1 [9]

“S: serine protease; M: metalloprotease; C: cysteine protease; A: aspartic protease. ° E: extracellular protease; I: intracellular protease; MP: membrane protease;
MA: membrane-associated protease.
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ATP-independent proteases and peptidases from

hyperthermophilic archaea

Xiaowei Gao, Xiao-Feng Tang, Bing Tang
Department of Microbiology, College of Life Sciences, Wuhan University, Wuhan 430072, Hubei Province, China

Abstract: Proteases and peptidases play important roles in nutrient metabolism, protein turnover and processing,
and protein quality control in hyperthermophilic archaea. Due to their high stability and activity at high
temperatures, proteases and peptidases from hyperthermophilic archaea are especially valuable to study
mechanisms that stabilize protein structure and function at the maximum temperature capable of supporting life,
and have great potential in industrial application. This review summarizes types, functions, catalytic properties,
thermostabilizing mechanisms, and application potential of ATP-independent proteases and peptidases from
hyperthermophilic archaea.
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