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Abstract: [ Objective] This study aims to elucidate the phylogenesis of the ammonium transporter
(AMTs) family members and to analyze the physical, chemical, structural characteristics and sub-cellular
location of four ammonium transporters (PtrAMTI1-1, PtrAMT1-6, PtrAMT2-1 and PtrAMT4-5) from
Populus trichocar pa. [Method] Phylogenetic analysis of AMTs from the sequenced genome of P. tricho-
carpa was performed by using softwares CLUSTALX 2. 0,GeneDOC and MEGA4. The physical,chemical,
hydrophilicity/hydrophobicity, transmembrane domains, secondary and three-dimensional structure were
analyzed by online softwares of bioinfomatics. [Result] Nineteen AMTs are found in the genome of P. tri-
chocarpa. Eight PtrAMTs belong to AMT1 subfamily and the other eleven to AMT2 subfamily. Within
PtrAMT subfamily the amino acid sequence is highly conserved, but marked difference in amino acid se-
quence exists between PtrAMTI1 and PtrAMT2. There are few common motifs between PtrAMTI1 and
PtrAMT2. PtrAMTs are proteins transporting ammonium ions across cell membranes. PtrAMTSs contain

10—11 transmembrane domains. Within PtrAMT subfamily the three-dimensional structures of PtrAMTs
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are similar. PtrAMT family members distribute different sub-cellular locations. [Conclusion) These results

indicate that PtrAMT1 and PtrAMT2 may be separated in an early stage during their evolution processes

and PtrAMT family members play different roles in nitrogen metabolism to maintain the nitrogen homeo-

stasis in P. trichocar pa under changing nitrogen conditions.
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Table 1 AMT family members and their locations in the genome of P. trichocarpa

AMT %A L w344 Bk KA R 44 B B PR e s

AMT Genes Locus names (Phytozome v5.0) Gene model names (JGI v1. 1) Genome locations
PtrAMTI1-1 POPTR_0010s07400 fgenesh4_pm. C_LG_ X 000154 scaffold_10:8458595-8460452
PtrAMT1-2 POPTR_0019s04030 grail3. 0085006901 scaffold_19:4125367-4127155
PirAMT1-3 POPTR_0008s17390 eugene3. 00081611 scaffold_8:11669436-11671568
PirAMT1-4 POPTR_0002s25640 fgenesh4_pm. C_LG_T[ 001196 scaffold_2:22719626-22721113
PirAMT1-5 POPTR_0002s25630 grail3. 0021033901 scaffold_2:22717331-22718867
PitrAMT1-6 POPTR_0009s04980 fgenesh4_pm. C_LG_[X 000556 scaffold_9:5192479-5194149
PitrAMT2-1 POPTR_0006s10370 fgenesh4_pm. C_LG_V[ 000362 scaffold_6:7770420-7773548
PirAMT2-2 POPTR_0016s12900 fgenesh4_pm. C_LG_X V[ 000454 scaffold_16:12235991-12238430
PirAMT3-1 POPTR_0001s31280 wl. [.3790.1 scaffold_1:29615685-29618855
PtrAMT4-1 POPTR_0002s04780 fgenesh4_pg. C_LG_][ 000440 scaffold_2:3015488-3017359
PirAMT4-2 POPTR_0018s01180 gwl. X WI. 1425.1 scaffold_18:1091196-1092867
PrrAMT4-3 POPTR_0005s23750 gwl. V.1030.1 scaffold_5:22503545-22505866
PtrAMT4-4 POPTR_0013s05980 fgenesh4_pm. C_LG_ X [1000173 scaffold_13:4379509-4381223
PtrAMT4-5 POPTR_0005s10810 gwl.57.97.1 scaffold_5:7749422-7751370
PirAMT-N1(NA) NF gwl. 117.99.1 scaffold_117:565994-571884
PirAMT-N2(NA) NF gwl. 117.94.1 scaffold_117:547767-555483
PirAMT-N3(NA) NF gwl. X [I[.1761.1 LG_X Il :3601420-3602943
PirAMT-N4(NA) NF gwl. 1.943.1 LG_T :16858069-16859896
PirAMT-N5(NA) NF gwl. V[.2743.1 LG_V]:16769921-16771955

TE - NAL RO P2 it R i B 7 1 5 NF. RO e vh R 42 51

Note: NA. No annotation is available; NF. The locus name is not found.
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Fig. 1 Phylogenetic tree and the structures of exon and
intron of ammonium transporters (AMTs) in P. trichocarp
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Fig. 2 Diagram of conserved motifs of ammonium transporters (AMTs) in P. trichocarpa
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Table 2 Physical and chemical characteristics of PtrAMT1-1,PtrAMT1-6,
PtrAMT2-1 and PtrAMT4-5 in P. trichocarpa
AL S8 -
Physical and chemical characteristics PrAMTI-1 PtrAMTI1-6 PrAMT2-1 PrAMTA-5
AR R ¥R H Number of amino acids 498 465 485 431
FIXF 43 F i it Molecular weight 53 391.2 50 176. 8 52 348.0 46 816.7
5 %5 &5 Theoretical pl 7.6 5.7 6.5 7.7
fuHL SR Ak B A H
"Jfotaﬁlumber of negatively charged residues( Asp+ Glu) 29 28 30 25
IEH R AR A4 H Total number of 30 91 28 26
positively charged residues(Arg—+Lys)
TE b 2 R
EE:?EJE:O nm) Cys residues form cystines 1.8 2.2 2.4 2.2
coefficients (280 nm) All cyszjeji(?%eﬂjfifﬁreduced 1.8 2.2 2.4 2.2
KK sE Z 50 Instability index 20. 3 19.9 33.9 38.7
E B Z %0 Aliphatic index 88.8 96.7 106. 8 101. 2
B K P Grand average of hydropathicity 0.373 0.522 0. 485 0.547
PtrAMT1-1, PtrAMTI1-6, PtrAMT2-1 #1  PtrAMTA-5 (36 /8K P20 B 45 SR WL IEL 4.
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Fig. 4 Hydrophilicity and hydrophobicity of PtrAMT1-1,PtrAMT1-6,
PtrAMT2-1 and PtrAMT4-5 in P. trichocarpa
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Table 3 Analyses of predicted subcellular localizations of PtrAMT1-1,PtrAMT1-6,

PtrAMT2-1 and PtrAMT4-5 in P. trichocarpa

AR TR TR D P TR TR
Subcellular localizations  Plasma membrane Chloroplast Endoplasmic reticulum  Vacuolar membrane Cytosol
PtrAMTI1-1 5.0 2.0 2.0 2.0
PtrAMT1-6 4.0 4.0 4.0
PtrAMT2-1 10.5 — — — —
PtrAMT4-5 4.0

7.0 1.0

TE R PEEAF A WoLF PSORT #5315 ) £NN(k-Nearest Neighbors) B . NN i Jy 15 51l £ 11 e 51 e 2 48 HL W 40 g < £ © 0 2 1A
HGIECE T, 2R 2 kNN 2 Wi 88 T AR A 2 A S AN L 2% ) %S 1 R

Note: The values in the table are the A-Nearest Neighbors calculated based on the algorithm of the programme PSORT WolLF, NN value is

the number of protein family members with known locations and the most similar to the predicted amino acid sequence '), The multi-

ple ANN values for the same protein indicate that the protein may transport substances among cellular organelles.
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