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Table S 1 Primers used in this research

Primer set Target gene  Upstream primer                         Downstream primer

1 Ntab0475230 TACAGCAGTTATTGGTTCTGGAG AAGGAGCGCAGAAGTGTAGTAA

2 Ntab0126970 ACTATTGGACTAGGCTTAGGAGTT AACTGTTGTTACTGCTACACTAAT

3 Ntab0329990 TTGTTACTTATTACACTTCCGCT   GATAGCAACTCCAAAAAGATTCG

4 Ntab0126360 TAACAGGGACGACAGTAGGAGTT CTTGCTTTCTGGAGGTTGTGAC

5 Ntab0759460 TTCCACCACAACTTTATTCTATATT AGAAAACCTGGTAAGCTCCAAT

6 Ntab0648520 ACTACAGTTACATGGAGGTTGTC   ATAAGGGTAATTTGATACTGAGC

7 Ntab0439400 CGCTAACATTTGCATCGCTATT ACTATAACATATGCTGTCCTCCAC

8 Ntab0331750 TGATGGAGTAAATGGAGACACG CCCAATAAGTCCACAGAGCATG

9 Ntab0821150 TATGATAGCATTTGGTGTCACTG AAGTTACAGTTCCAATATGTGTTAC 



10 Ntab0800540 ATCAAAAGGAAACTGAGCCAAT  AAAGCAAAAAGGATCATTACAGC

11 NtAAP2-2-CDS ATGTTGCCAAGGAGTCGAACTCTTC
TTAGTAAATAGTCTTGAAAGGCTTATACGT

TTTG

12 NtAAP2-2-RNAi
GGGGACCACTTTGTACAAGAAAGCTGGGTCTC

TACTGTTGGTCTTGTTCTTGG

GGGGACAAGTTTGTACAAAAAAGCAGGCT

CGAGATTTCCTGGAGCATCATCT

13 NtAAP2-2-OE
CGAGGTACCATGTTGCCAAGGAGTCGAACTCT

TC

CCCACTAGTTTAGTAAATAGTCTTGAAAGG

CTTATACGTTTTG

14 nppt TCGCCGCCAAGCTCTTCAGCAAT GTGGAGAGGCTATTCGGCT ATGACT

15 Hyg GTGCTTTCAGCTTCGATG AACCAAGCTCTGATAGAG

16
NtAAP2-2 flanking-

Flag
GTTTACCAGCTTAACTTCTTTCGTGT CTTATCGTCAT CGTCCTTGTAATCG



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

removed

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

fifteen members of N. Tabacum. 

Gene ID MW(

KDa)

PI Amino acid 

size(bp)

CDS 

size(b

p)

gDN

A 

size(

bp)

Instability 

index

Conserved 

domainNtab0599

950

25.97 8.5

5

230 693 1333 32.12 1 Aa_trans

Ntab0860

210

87.12 6.6

9

798 2397 1952

9

32.13 2 Aa_trans

1Trp_Tyr_

perm

Ntab0931

320

42.78 9.5

6

384 1155 2337 27.63 1 Aa_trans

1Trp_Tyr_

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

sequence

Motif Width Best position match

1 119

GPRNYTYMEAVKGILGGKKVKVCGLIQYLNLFGV

AIGYTIAASVSMLAIKRSNCFHRNHRRDPCHMSSNG

YMIAFGVTEILFSQIPGFDQVWWLSIVAAIMSFTYST

VGLVLGIAKVAG

2 115

EIQDTIKSPPAEHKTMKKASMLSIGVTTIFYLLCGCI

GYAAFGNDAPGNLLTGFGFFDPYWLLDIANAAIVIH

LVGAYQVYCQPLFAFVEKWSAKKWSKSNFVTAEH

DIPIPFVG

3 79

NLQTNYSKCFDDDGHLRRTGTFWTTTSHIITAVIGS

GVLSLAWAIGQLGWVAGPTVMILFAFVVLYTSNLL

SQCYRTGD

4 79

NFFRVIWRTIFVILTTIIAMLLPFFNDVVGLLGALGF

WPLTVYFPIEMYIKQKKIGRWTNQWIGLEMLSAAC



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

LFVSIAA

5 40
GISIGTVTHIGTVTSTQKIWRSLQALGAIAFAYSFSII

LI

6 40
MLPRSRTLPARIYHGEVEERHDVRHYFQVDVQPKH

QKETE

7 40
LSIAKAAGVGHHVKTSLTGTTVGVDVSGSEKIWKS

FQAIG



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-l 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.



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

transmembrane regions.



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 XhoI and XbaI respectively; c, the digestion of 

NtAAP2-2-OE vector plasmid with SpeI and KpnI. 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 NtAAP2-2 gene flanking primers by PCR. Lane M, DL 

Marker 2000; Lane 1-8, positive lines; Lane 9-11, wild type.E: Expression level of 

NtAAP2 gene in NtAAP2-OE transgenic lines by qPCR.


