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rrnAC0923 Q5V3K5_HALMA rbsB-2 Sugar ABC transporter substrate binding protein. 76 60 136 1.3 136 0 100.0
rrnB0315 Q5UW74_HALMA msmX-3 Sugar ABC transporter ATP-binding protein. 0 24 24 0.0 24 0 100.0
rrnB0314 Q5UW75_HALMA ugpE Sn-glycerol-3-phosphate transport system permease. 0 23 23 0.0 23 0 100.0

rrnAC2349 Q5UZY4_HALMA malE1 Maltose ABC transporter maltose-binding protein. 11 11 22 1.0 22 0 100.0
pNG7253 Q5V698_HALMA rbsC-1 Sugar ABC transporter permease protein. 12 8 20 1.5 20 0 100.0

rrnAC1760 Q5V1E4_HALMA rrnAC1760 Transporter possibly hexose. 6 11 17 0.5 17 0 100.0
pNG7023 Q5V6V6_HALMA rbsB-1 Putative ABC transporter substrate-binding protein. 4 6 10 0.7 10 0 100.0
rrnB0312 Q5UW76_HALMA ugpA ABC transporter permease protein. 0 9 9 0.0 9 0 100.0
rrnB0103 Q5UWP8_HALMA rbsB-3 Putative ABC transporter substrate binding protein. 0 9 9 0.0 9 0 100.0

rrnAC0031 Q5V5T8_HALMA ugpC3 Sugar ABC transporter ATP-binding protein (UGPC). 4 4 8 1.0 6 2 75.0
rrnAC0920 Q5V3K8_HALMA msmX-2 Sugar ABC transporter ATP-binding protein. 3 5 8 0.6 8 0 100.0
rrnAC0944 Q5V3I6_HALMA rrnAC0944 Putative sugar transporter. 5 2 7 2.5 7 0 100.0
pNG7252 Q5V699_HALMA rbsA Ribose ABC transporter ATP-binding. 3 3 6 1.0 6 0 100.0

rrnAC2836 Q5UYR4_HALMA dld Sugar and other transporter. 3 1 4 3.0 4 0 100.0
rrnAC1860 Q5V159_HALMA rrnAC1860 Sugar transporter. 2 0 2 ∞ 2 0 100.0
rrnAC0029 Q5V5U0_HALMA rrnAC0029 Sugar ABC transporter permease protein. 2 0 2 ∞ 2 0 100.0
rrnAC2149 Q5V0G0_HALMA yqgG Phosphate ABC transporter binding. 79 726 805 0.1 802 3 99.6
rrnB0319 Q5UW70_HALMA phnD1 ABC tranporter phosphate-binding protein. 250 73 323 3.4 323 0 100.0

rrnAC1507 Q5V224_HALMA pstA2 Phosphate ABC transporter permease protein. 59 37 96 1.6 96 0 100.0
rrnAC2147 Q5V0G2_HALMA pstA1 Phosphate ABC transporter permease protein. 14 39 53 0.4 53 0 100.0
rrnB0320 PHNC2_HALMAReview phnC2 Phosphonates import ATP-binding protein phnC 2 (EC 34 9 43 3.8 42 1 97.7

rrnAC2146 PSTB2_HALMAReview pstB2
Phosphate import ATP-binding protein pstB 2 (EC 3.6.3.27)
(Phosphate-transporting ATPase 2) (ABC phosphate

0 37 37 0.0 37 0 100.0

rrnAC1509 Q5V222_HALMA phoX Phosphate ABC transporter phosphate-binding protein. 20 14 34 1.4 34 0 100.0
rrnB0321 Q5UW68_HALMA phnE Phosphonates ABC tranporter permease protein. 22 3 25 7.3 25 0 100.0

rrnAC1505 PSTB1_HALMAReview pstB1
Phosphate import ATP-binding protein pstB 1 (EC 3.6.3.27)
(Phosphate-transporting ATPase 1) (ABC phosphate

18 4 22 4.5 22 0 100.0

rrnB0322 Q5UW67_HALMA phnD2 Phosphonates ABC transporter permease protein. 12 2 14 6.0 14 0 100.0
rrnAC2148 Q5V0G1_HALMA pstC2 Phosphate ABC transporter permease protein. 1 11 12 0.1 12 0 100.0
rrnAC3265 Q5UXP2_HALMA pstB3 Phosphate ABC transporter ATP-binding protein. 4 5 9 0.8 9 0 100.0
rrnAC1533 Q5V1Z9_HALMA phoU2 Phosphate transport system regulatory protein PhoU. 3 5 8 0.6 1 7 12.5
rrnAC2228 Q5V092_HALMA dppD Dipeptide ABC transporter ATP-binding. 551 392 943 1.4 943 0 100.0
rrnAC3299 Q5UXL1_HALMA dppA Dipeptide ABC transporter dipeptide-binding. 437 355 792 1.2 791 1 99.9
rrnAC2227 Q5V093_HALMA dppF Dipeptide ABC transporter ATP-binding. 68 65 133 1.0 129 4 97.0
rrnAC3297 Q5UXL3_HALMA oppC Oligopeptide ABC transporter permease protein. 65 39 104 1.7 104 0 100.0
rrnAC2229 Q5V091_HALMA dppB1 Dipeptide ABC transporter permease. 47 38 85 1.2 85 0 100.0
rrnAC3295 Q5UXL5_HALMA ykfD Oligopeptide ABC transporter ATP-binding. 43 42 85 1.0 85 0 100.0
rrnAC3296 Q5UXL4_HALMA oppD2 Oligopeptide ABC transporter ATPase component. 31 40 71 0.8 71 0 100.0
rrnAC3298 Q5UXL2_HALMA dppB Dipeptide ABC transporter permease. 20 18 38 1.1 38 0 100.0
rrnAC2230 Q5V090_HALMA oppC1 Oligopeptide transport system permease protein OppC. 21 12 33 1.8 33 0 100.0
rrnAC2039 Q5V0Q7_HALMA oppA Oligopeptide ABC transporter solute-binding protein. 1 6 7 0.2 7 0 100.0
rrnAC0759 Q5V402_HALMA cat Cationic amino acid transporter. 68 59 127 1.2 127 0 100.0
rrnAC0381 Q5V4X9_HALMA glnH1 Glutamine ABC transporter permease protein. 43 31 74 1.4 74 0 100.0
rrnAC1750 Q5V1F3_HALMA argT Amino acid ABC transporter amino acid-binding protein. 19 14 33 1.4 33 0 100.0

rrnAC3132 Q5UY13_HALMA livK-2
Branched-chain amino acid ABC transporter amino acid-
bindingprotein.

10 13 23 0.8 23 0 100.0

rrnAC2464 Q5UZN2_HALMA livF-6 Branched-chain amino acid ABC transporter ATP-binding 11 12 23 0.9 22 1 95.7

rrnAC0566 Q5V4H2_HALMA livK-1
Branched chain amino acid ABC transporter branched chain
amino acid-binding protein.

6 13 19 0.5 19 0 100.0

rrnAC3129 Q5UY15_HALMA livM-6 Branched-chain amino acid ABC transporter permease 7 11 18 0.6 18 0 100.0
rrnAC0380 Q5V4Y0_HALMA glnP Glutamine-binding periplasmic protein of glutamine 9 9 18 1.0 18 0 100.0
rrnAC1745 Q5V1F6_HALMA yckA-2 Amino acid ABC transporter permease protein. 11 5 16 2.2 16 0 100.0
rrnAC0825 Q5V3U3_HALMA livM High-affinity branched-chain amino acid transport protein. 9 6 15 1.5 15 0 100.0
rrnAC0827 Q5V3U2_HALMA livG-4 Branched-chain amino acid ABC transporter ATP-binding 11 4 15 2.8 15 0 100.0
rrnAC3127 Q5UY17_HALMA livF-7 Branched-chain amino acid ABC transporter ATP-binding 3 9 12 0.3 12 0 100.0
rrnAC3128 Q5UY16_HALMA livG-9 Branched-chain amino acid ABC transporter ATP-binding 5 6 11 0.8 11 0 100.0
rrnAC0379 Q5V4Y1_HALMA glnQ2 Glutamine ABC transporter. 6 5 11 1.2 8 3 72.7
rrnAC2465 Q5UZN1_HALMA livG-6 Branched-chain amino acid ABC transporter ATP-binding 4 6 10 0.7 10 0 100.0
rrnAC1747 Q5V1F5_HALMA glnQ1 Glutamine ABC transporter ATP-binding protein. 4 6 10 0.7 10 0 100.0
rrnAC0829 Q5V3U1_HALMA livF-4 Branched-chain amino acid ABC transporter ATP-binding 5 4 9 1.3 8 1 88.9
rrnAC0377 Q5V4Y2_HALMA yckA-1 Amino acid ABC transporter permease protein. 6 2 8 3.0 8 0 100.0
rrnAC2468 Q5UZM9_HALMA livH-6 Branched chain amino acid transporter permease protein. 3 4 7 0.8 7 0 100.0
rrnB0204 Q5UWG6_HALMA livM-7 High-affinity branched-chain amino acid transport protein. 5 2 7 2.5 7 0 100.0
pNG7375 Q5V5Y7_HALMA betL2 Glycine betaine transporter. 1 5 6 0.2 6 0 100.0

rrnAC1749 Q5V1F4_HALMA glnH2 Glutamine ABC transporter permease protein. 2 3 5 0.7 5 0 100.0
rrnAC2466 Q5UZN0_HALMA livM-5 Branched-chain amino acid ABC transporter permease 4 1 5 4.0 5 0 100.0
rrnB0225 Q5UWE9_HALMA livG-10 Branched-chain amino acid ABC transporter ATP-binding 1 2 3 0.5 3 0 100.0

rrnAC0229 Q5V5B4_HALMA nhaC1 Na+/H+ antiporter. 28 28 56 1.0 56 0 100.0
rrnAC1149 Q5V302_HALMA ctpB Cation transporting ATPase. 13 14 27 0.9 27 0 100.0
rrnAC3537 Q5UWZ9_HALMA mnhE Na/H antiporter subunit. 16 10 26 1.6 26 0 100.0
rrnAC2776 Q5UYW8_HALMA matE2 Multi antimicrobial extrusion drug/sodium antiporters. 17 6 23 2.8 23 0 100.0
pNG7169 Q5V6H7_HALMA nhaC4 Na+/H+ antiporter. 12 6 18 2.0 18 0 100.0

rrnAC0010 Q5V5V7_HALMA nac Sodium-and chloride-dependent transporter. 7 9 16 0.8 16 0 100.0
rrnAC0180 Q5V5F8_HALMA nhaC5 Na+/H+ antiporter. 8 8 16 1.0 16 0 100.0
rrnAC2759 Q5UYY1_HALMA nso Transporter sodium/sulfate symporter family. 7 2 9 3.5 9 0 100.0
rrnAC1769 Q5V1D8_HALMA putP-2 Sodium-solute symporter putative. 0 5 5 0.0 5 0 100.0
rrnAC3226 Q5UXS5_HALMA ssf Sodium/solute symporter. 0 3 3 0.0 3 0 100.0
rrnAC1570 Q5V1W4_HALMA trp-7 ABC transporter ATP-binding protein. 77 46 123 1.7 123 0 100.0
rrnAC1830 Q5V185_HALMA yurF ABC transporter ATP-binding protein. 50 51 101 1.0 2 99 2.0
rrnAC3053 Q5UY81_HALMA rrnAC3053 ABC transporter ATP-binding protein. 43 31 74 1.4 74 0 100.0
pNG7149 Q5V6J5_HALMA drrA-2 ABC transporter ATP-binding protein. 29 28 57 1.0 57 0 100.0
pNG5003 Q5V7G2_HALMA yvrO-1 ABC transporter ATP-binding protein. 12 17 29 0.7 29 0 100.0

rrnAC0251 Q5V594_HALMA yvrO-2 ABC transporter ATP-binding protein. 9 10 19 0.9 19 0 100.0
rrnAC2073 Q5V0M6_HALMA trp2 ABC transporter ATP-binding protein. 8 10 18 0.8 18 0 100.0
rrnAC1655 Q5V1N4_HALMA nosF-2 ABC transporter ATP-binding protein. 7 11 18 0.6 18 0 100.0
rrnAC1029 Q5V3A8_HALMA rrnAC1029 ABC transporter ATP-binding protein. 6 4 10 1.5 10 0 100.0
rrnAC1368 Q5V2F5_HALMA trp-6 ABC transporter ATP-binding protein. 4 3 7 1.3 7 0 100.0
rrnAC2084 Q5V0L6_HALMA nosF-3 ABC transporter ATP-binding protein. 4 2 6 2.0 6 0 100.0
rrnAC0048 Q5V5S2_HALMA rrnAC0048 ABC transporter ATP-binding protein. 2 2 4 1.0 4 0 100.0
rrnAC2721 Q5UZ15_HALMA cat Cation efflux protein. 16 10 26 1.6 26 0 100.0
pNG6079 Q5V738_HALMA czcD Cation efflux system protein. 10 11 21 0.9 21 0 100.0

rrnAC2498 Q5UZK1_HALMA trkA6 TRK potassium uptake system protein. 20 29 49 0.7 0 49 0.0
rrnAC3289 Q5UXM0_HALMA trkA3 TRK potassium uptake system protein. 24 23 47 1.0 2 45 4.3

rrnAC3052 Q5UY82_HALMA nosY2
ABC-type transport system involved in multi-copper enzyme
maturationpermease component.

24 17 41 1.4 41 0 100.0

pNG6056 Q5V6Y2_HALMA copA2 Copper-transporting ATPase CopA. 15 20 35 0.8 35 0 100.0
rrnAC0754 Q5V407_HALMA trkA1 Trk potassium uptake system protein. 10 9 19 1.1 11 8 57.9
pNG6081 Q5V741_HALMA zntA1 Zinc-transporting ATPase. 6 8 14 0.8 14 0 100.0
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pNG7161 Q5V6I3_HALMA mntH Putative Mn transporter. 7 6 13 1.2 13 0 100.0
pNG6046 Q5V7E1_HALMA copA3 Copper-transporting ATPase (EC 3.6.3.4). 7 5 12 1.4 12 0 100.0
rrnB0270 Q5UWB2_HALMA zntA2 Zinc-transporting ATPase. 6 2 8 3.0 8 0 100.0

rrnAC0243 Q5V5A2_HALMA trkA7 TRK potassium uptake system protein. 2 5 7 0.4 0 7 0.0
rrnAC2280 Q5V048_HALMA cbiQ1 Cobalt transport protein. 3 4 7 0.8 7 0 100.0
rrnAC0755 Q5V406_HALMA trkH3 TRK potassium uptake system protein. 2 1 3 2.0 3 0 100.0
rrnAC1296 Q5V2M0_HALMA corA Magnesium Mg(2+)/cobalt Co(2+) transport protein. 1 2 3 0.5 3 0 100.0
rrnAC2244 Q5V078_HALMA rrnAC2244 Putative ZIP domain zinc transporter. 2 0 2 ∞ 2 0 100.0
rrnAC2656 Q5UZ68_HALMA yufN ABC transporter. 125 127 252 1.0 252 0 100.0

rrnAC1589 SECY_HALMAReview secY
Preprotein translocase subunit secY (Protein transport protein
SEC61subunit alpha homolog).

62 51 113 1.2 113 0 100.0

rrnAC3215 Q5UXT5_HALMA secD Protein-export membrane protein SecD. 59 47 106 1.3 106 0 100.0
rrnAC3267 Q5UXP0_HALMA rrnAC3267 Molybdate transport protein. 31 27 58 1.1 58 0 100.0
rrnAC0252 Q5V593_HALMA abcS-2 ABC transporter permease protein. 22 17 39 1.3 39 0 100.0

rrnAC0700 SECE_HALMAReview secE
Preprotein translocase subunit secE (Protein transport protein
SEC61gamma subunit homolog).

12 9 21 1.3 21 0 100.0

rrnAC3214 Q5UXT6_HALMA secF Protein-export membrane protein SecF. 8 10 18 0.8 18 0 100.0

rrnAC2111 SECG_HALMAReview secG
Preprotein translocase secG subunit (Protein transport protein
SEC61subunit beta homolog).

11 6 17 1.8 17 0 100.0

pNG5001 Q5V7G3_HALMA abcP-1 ABC transporter permease protein. 8 9 17 0.9 17 0 100.0
rrnAC0187 Q5V5F2_HALMA rrnAC0187 Putative transporter. 6 7 13 0.9 13 0 100.0
rrnAC0665 Q5V483_HALMA abcP-2 ABC transporter permease protein. 5 5 10 1.0 10 0 100.0
rrnAC0647 Q5V4A0_HALMA abcS-1 ABC transporter substrate-binding protein. 2 7 9 0.3 9 0 100.0
pNG7346 Q5V612_HALMA potD1 Spermidine/putrescine transporter substrate binding protein. 2 7 9 0.3 9 0 100.0

rrnAC3266 Q5UXP1_HALMA modB Molybdenum ABC transporter permease protein. 4 4 8 1.0 8 0 100.0
rrnAC2314 Q5V015_HALMA trp3 ABC transport protein. 2 1 3 2.0 3 0 100.0

rrnAC2868 Q5UYN5_HALMA potD2
Spermidine/putrescine ABC transporter spermidine/putrescine
bindingprotein.

2 0 2 ∞ 2 0 100.0


