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Table S 1 Primers used in this research

Primer set Target gene

Upstream primer

Downstream primer

1 Ntab0475230

2 Ntab0126970

3 Ntab0329990

4 Ntab0126360

5 Ntab0759460

6 Ntab0648520

7 Ntab0439400

8 Ntab0331750

9 Ntab0821150

TACAGCAGTTATTGGTTCTGGAG

ACTATTGGACTAGGCTTAGGAGTT

TTGTTACTTATTACACTTCCGCT

TAACAGGGACGACAGTAGGAGTT

TTCCACCACAACTTTATTCTATATT

ACTACAGTTACATGGAGGTTGTC

CGCTAACATTTGCATCGCTATT

TGATGGAGTAAATGGAGACACG

TATGATAGCATTTGGTGTCACTG

AAGGAGCGCAGAAGTGTAGTAA

AACTGTTGTTACTGCTACACTAAT

GATAGCAACTCCAAAAAGATTCG

CTTGCTTTCTGGAGGTTGTGAC

AGAAAACCTGGTAAGCTCCAAT

ATAAGGGTAATTTGATACTGAGC

ACTATAACATATGCTGTCCTCCAC

CCCAATAAGTCCACAGAGCATG

AAGTTACAGTTCCAATATGTGTTAC




10

11

12

13

14

15

16

Ntab0800540 ATCAAAAGGAAACTGAGCCAAT

NtAAP2-2-CDS ATGTTGCCAAGGAGTCGAACTCTTC

GGGGACCACTTTGTACAAGAAAGCTGGGTCTC
NtAAP2-2-RNAi
TACTGTTGGTCTTGTTCTTGG

CGAGGTACCATGTTGCCAAGGAGTCGAACTCT

NtAAP2-2-OE

TC
nppt TCGCCGCCAAGCTCTTCAGCAAT
Hyg GTGCTTTCAGCTTCGATG

NtAAP2-2 flanking-
GTTTACCAGCTTAACTTCTTTCGTGT
Flag

AAAGCAAAAAGGATCATTACAGC

TTAGTAAATAGTCTTGAAAGGCTTATACGT
TTTG

GGGGACAAGTTTGTACAAAAAAGCAGGCT
CGAGATTTCCTGGAGCATCATCT

CCCACTAGTTTAGTAAATAGTCTTGAAAGG
CTTATACGTTTTG

GTGGAGAGGCTATTCGGCT ATGACT

AACCAAGCTCTGATAGAG

CTTATCGTCAT CGTCCTTGTAATCG




Table S2 Three potential amino acid permease genes identified in tabacco which were

removed

GeneID MW( PI Aminoacid CDS gDN Instability Conserved

Ntab0599 2597 8.5 230 693 1333 32.12 1 Aa_trans
Ntab0860 87.12 6.6 798 2397 1952 32.13 2 Aa_trans
Ntab0931 42.78 9.5 384 1155 2337 27.63 1 Aa_trans

Table S3 Identities on amino acid sequence and their coding sequence between the

fifteen members of N. Tabacum.
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Amino acid identity  69.96%
Ntab047 Ntab0186Ntab04 84 Ntab0049 Ntab0126Ntab08§ 89N1ab0329Ntab08 00Ntab082 1N1ab0126Ntab07 59Ntab064 8Ntab04 39Ntab033 1 Ntab0927|

5230 340 720 050 970 300 990 540 150 360 460 520 400 750 350
Ntab0475230 100 9833 9833 8616 8616 8595 6348 6355 5749 5884 5443 5621 5676 57.14
Ntab0186340 100 98.33 9833 8616 8616 8595 6348 63.55 5749 58.84 5443 5621 5676 57.14
Ntab0484720 97.37  97.37 100 8.1 861 8589 6445 6394 5848 5946 5456 5685 5699 57.38
§ Ntab0049050 97.37  97.37 100 86.1 861 8589 6445 6394 5848 59.46 5456 5685 5699 57.38
S |Nwborzeor0 s202 292 s261 8261 100 9917 64.65 6472 5697 58.51 5381 55.17 5747 5747
: Ntab0889300 82.92 8292 8261 8261 100 99.17  64.65 6472 5697 5851 5381 5517 5747 5747
% Ntab0329990 82.51 8251 8254 8254 9667  96.67 6582 6433 611  63.55 5857 5488 5726 57.26
Ermmwm 6416 6416 63.64 63.64 6457 6457 6392 9442 5595 57.96 5342 5613 5478  54.97
% Ntab0821150  63.9 63.9 6332 6332 6433 6433  63.88 9376 55.26 57.4 5332 5551 55.51 55.8
é Ntab0126360 60.78 60.78 6049  60.49  60.54 60.54 5677 5047 5093 93.01 7242 7738 63.87 6427
Z Ntab0759460 63.49 6349 6293 6293 6277 6277 5851 5213 5213 9143 7657 7902 6528  65.49
Ntab0648520 57.87 57.87 59.16 59.16 583 583 5381 47.87 4797 7287 77.52 8891  63.13 6292
Ntab0439400 60.78 6078 62.04 6204 6027 6027 6032 5105 5095 78.94 79.95 8825 6366 6427
Ntab0331750 60.1  60.1  60.83 60.83 610§ 61.08 61.84 4941 501  63.68 6556 6244 6557 97.25

Ntab0927350 612 612 6174 6174 6218 6218 6211 5029 5097 6474 666 6279 6612 9619

Table S4 Putative conserved motif in the amino acid sequence of the 15 NtAAP

sequence

Motif  Width  Best position match

RNYTYMEAVKCILGCCKKVKVCCLIQYLNLFGV

| 9 AIGCYTIAASVSMLAIKRSNCF RN RRD C MSSN

MIAFCVTEILFSQI CFDQVWWLSIVAAIMSFTYST

VCLVLGIAKVA

EIQDTIKS AE KTMKKASMLSICVTTIFYLLCGCI
) s AAFCNDA CNLLTCFGFFD YWLLDIANAAIVI

LVGAYQVYCQ LFAFVEKWSAKKWSKSNFVTAE

DI T FV

NLQTNYSKCFDDDC 'LRRTGTFWTTTS TITAVICGS
3 79 VLSLAWAIGCQLCWVACGC TVMILFAFVVLYTSNLL

SQCYRTCD

NFFRVIWRTIFVILTTIIAMLL FFNDVVCLLCALGF

4 79 W LTVYF IEMYIKQKKICRWTNQWICLEMLSAAC
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N1ab0329990 AAP3T - 144 L0 el £ =
N1ab(126970 AAP35 : L 2 i - i
Niab0889300 AAP3 6 : 107, e g i 9
N1ab0521150 AAPZ-1 a1 662 263 209 476 216 154
100 N1ab0300540 AAP2-2 35 518 265 258 184 m 73
e Niab0331750 AAPGE - cial gis g2 228 n 344
|: N1ab0927350 AAPSE : £ 22 32 Al X 20
Ntab01 26360 AAPEA Z B4 528 Erill 270 2427 103
100 B4 364 06 208 2670 598
N1ab0759460 AAPG-2
LT 57 93 268 1637 303
Nab0439400 AAPG-4
96 489 130 829 9308 399

Htab0643620 AAPE-3

Fig.S 1 Schematic presentation of size and positions of the conservation of intron



numbers of AAP genes from N. tabacum.

Fig.S 2 The hydrophobic transmembrane domain of NtAAP genes. A present N/C
terminals are all in cytoplasmic and contains 10 TMs, a-g is NtAAP6-5. NtAAP3-
3. NtAAP3-2. NtAAP6-1. NtAAP6-6. NtAAP3-4. NtAAP3-1 respectively; B
present N/C terminals are all in extracellular and contains 12 TMs, h-1 is NtAAP2-1.
NtAAP2-2. NtAAP3-5. NtAAP3-6. NtAAP3-7; N/C-terminal are in extracellular
and cytoplasmic, respectively, containing 9 TMs, m-o is NtAAP6-3. NtAAP6-4,
NtAAP6-2 respectively.



Ntab0475230 HHQVFLDWSANG . YGESKCEmSY SEVTY LGl v 172
Ntab0186340 QVEDWSANG SEVTY LGl iV 172
Ntab0484720 HHQVFDNWSANG. .... SEVTY LGl iV 170
Ntab0043050 HOVEDVSANG. . SEVTY LG iV 170
Ntab0126360 ERGDVQKN TLL SEITY. ELG L. 172
Ntab0331750 e . -MGGGFDLTS] VI SVITW ELG L 155
Htab0927350 MERSLSVS.MGGEFLDTS! TV} SVITW LG L 163
Htab0128970 -HMGENNNVASEHQVEDVSIN SEVIY LG! i) 173
Ntab0889300 et «.....MGENNNVASEHQVEDNSIN . SEVIY LG! {0} 173
Ntab0329990 ............. MGENNNVASEHQVEDNSIN.............. SEVIY LG! i) 173
Ntab0821150 MLPRSRTLPARIYHCEVEERHDVREYFQNLVQPRHQRETEAIINLQTNY: HLREE T[eTF AEVVL LG L. 200
Ntab0800540 MLPRSRTLPARINHGEVEERHDVKHYFQUDVQFRHQREIEE.INIQTNY. RLEET[ETF REVIL G 1. 139
Hrab0648520 . .MYVEHSAQGG . VLESGEMEKN TEeTVI) VSEITY G L 168
Hrab0433400 - .. .MYVEHSAQVG.VLESGENHEN...... TeTVI) SEITY G L 168
Htab0753460 e « MAPEEQENTMYVSTELESGDNQEH .« v v\t TEeTLY SEITY L. 172
Consensus 4 ictavigsgvlslawa glgw £ € —
Ntab0475230 ST RIGTE LY ENTEMORINRSEQATLGATAERYSYS. ... ................ TLLSVAVE) C G 346
Ntab0186340 ST QIGVE ) EVTEMQRIWRSEQALGATRERYSYS . TLLSVAVE) C GA 346
Ntab0484720 ST RIGTE W) EVTEMQRIWRSEQALGATIRERYSYS . TLLSVAVE) C G 344
Ntab0048050 ST. QIGREC ENTEMORIWRSEQATGATRERYSYS. ... ...........0000t TLLSVAVE) C GA 344
Ntab0126360 LS, QIS TRELY CVSGSERINKSEQATGCIRERY A YSTVLIEIQASTLSLILILTIFSKIELRR H SLAGVSTH) T GA 367
Ntab0331750 SF. QISTHER T -ELSGTDEMWNTESALGCIAEAYAFST CIGI. L G 330
Ntab0827350 SF. QISTHERT -ELSGTDEMWNTESALGCIAEAYAFST CIGI. L GA 338
Ntab0126970 ST QIGVEE - INTEMQRTWKSEQALGAIRFRYSYS . TLISVAVE) C G 346
Ntab0883300 ST QIGVEE - INTEMQRTWKSEQALGATRFRYSYS . TLISVAVE) C GA 346
Ntab0329990 ST. QIGVEE INVTEMQRINKSEQALGRIRFRYSYS . TLISVAVE) C G. 346
Ntab0821150 5T VG IEE IVISTQRINRSLQALGRIRFRYSES . SMLSIGVE) C GR 379
Htab0800540 BT VG IEE ISIETVIYVCINTSTQRLRRSLQALEGATAERYSES . SMLSIGV) ! GRY! 78
Htab0648520 L 15 ThE i i S S £ (s s LVGVETH L GRY! 308
Htab0439400 SL 15 ThE DVSGSERLWRSEQSIGLIAEAYDHWK LVGVETH L GAY! 350
Ntab0759460 LS, 1S TR DVSGSERINKSEQRIGLIRERYAYST H SLAGVSTH) E GL 341
Consensus gll a a P t fy leg gyaafg P

Hrab0475230 H HTAFEWYPSHE EEMIPRNSHRR IR0 Gi V. DMEVIRERTEN . 480
Nrab0186340 H HTAFEWYPSHE EEMIPRNSHRR IR0 Gi V. IMEVIRHIETEN . 480
Hrab0484720 A ETAFEWYPSHE ERMIPRNSARI TG G \k IMEVIRHIETEN . 78
Hrab0043050 A ETAFENYPSHEITRELDVEIEGEK ERMIPRNSARI TG Gi vk IMEVIRHIETEN . 478
Hrab0126360 3 ARCNERMWSE: ITSEYAVQVECCG. VYNVNLE KYSETRVIE {2l KA KHEK IQQ. 501
Ntab0331750 . GWSKQRWPESKETTREYMINLSPLG. LEPFSFH KYSFTRTIIK: LV T WORECTIRSES . 464
Ntab0827350 . GWSKQRWPESKETTREYMINLSPLG. LEPFSFH KYSFTRTIIK. Vet T QREQIERSES . 472
Ntab0126970 R TARENYPESKRITRE I SVEIMGYK . SFKLNLE EEMITEWSTHY 1080 . E QVEKHIRTTY . 480
Ntab0888300 [ ORTAREWYPESKRTTRETISVEIMG SFKLNLH EEMITEWSTHY 1080 . E QVEKHIRTTY . 480
Ntab0329990 K TARENYPESKRIAKEISVEIIGYK . SFKLNLE KEBITEWSTHL 180! V. E QVEKHIRTT . . 479
Ntab0821150 . IRWSARRNSKSNEVIRERDIPIFFVG. VYQLNEH KEBIGRWTHO 1 IE! 1 F VVLIMRTYKRIRTTY . 513
Ntab0800540 p: IRWSAKE VI AEHGIRIPLFG. VYCLNFH KEBIGRWTHOR 180! 1 F VLR TYRKAINTTY . 512
Ntab0648520 g (GRCSERWECNEETT SQHATNIEF SGHVY YVNFH REBIFKYSFTIR TWIQ Tl 33 LSQIMRAYKHIRSORH 442
Ntab0439400 g (GRCSERWECNEETT SQHATNIECSGHVY YVNFH REBIFKYSFTIR TWIQ Tl 33 LSQIMRTYKHIRSORH 48
Ntab0759460 e RCNERWSL: LT SEYAVQVECCGE. VYNVNLE] KEIPKYSE IR VMK W 33 RHYK IQQ. 475
Consensus fe £ v t n £pltvyp mig i 1s cl 1 £

Fig. S3 Multiple aligment of the NtAAP protein sequences in N.tabaccum by DNAMAN. The black underline areas represented the

transmembrane regions.
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Fig. S4 Clone and molecular analyses of NtAAP2 transgenic lines and wild-type
(K326). A: a, clone of NtAAP2 gene in Nicotiana tabacum; b, the digestion of
NtAAP2-2-RNAi vector plasmid with Xhol and Xbal respectively; c, the digestion of
NtAAP2-2-OF vector plasmid with Spel and Kpnl. Lane M, DL Marker 2000; B:
Confirmation of the positive NtAAP2-RNAi transgenic lines via amplification of the
kanamycin-resistance gene by PCR. Lane M, DL Marker 2000; Lane 3-7, positive
lines; Lane 8-9, wild type. C: Expression level of NtAAP2 gene in NtAAP2-RNAi
transgenic lines by qPCR. D: Confirmation of the positive NtAAP2-RNAi transgenic
lines via amplification of the NtA4AP2-2 gene flanking primers by PCR. Lane M, DL
Marker 2000; Lane 1-8, positive lines; Lane 9-11, wild type.E: Expression level of
NtAAP?2 gene in NtAAP2-OF transgenic lines by qPCR.



