Supplementary Information

Table S1. The members of NAD-ME family in Populus trichocarpa.

JGI gene name Assigned name Location Amino acid number Protein ID
estExt_fgenesh4 pg.C LG 111218 PtNADP-ME1 LG _II:10105588-10114861 627 816506
eugene3.00400157 PtNADP-ME?2 scaffold 40:1161255-1170200 627 591812
eugene3.00021450 PtNADP-ME3 LG _1I:11890404-11897010 607 552135
estExt Genewisel v1.C_ LG XIV1110 PtNADP-ME4 LG XIV:2174223-2181005 607 731028

Table S2. Homological analysis of amino acid sequences of PtNAD-ME proteins in
Populus trichocarpa.

PtNAD-ME1 PtNAD-ME2 PtNAD-ME3 PtNAD-ME4

PtINAD-MEI 100 96 66 65
PtNAD-ME2 100 66 65
PtINAD-ME3 100 92
PtINAD-ME4 100

Table S3. The sequences of primers for amplifying the CDS of PtNAD-ME:s.

Gene Primers for CDS (5'-3")
CACCATGCCGAATTTTTCCAATCAGA;

PINAD-MEI TCAATCTTTCTTATAGACCAGTGTTG
CACCATGTCAAATTTTTCCAATCAGAT;
PINAD-ME2 TCAATCCCTCTTATAGACCAATGTTG
CACCATGTGGAGATTAGCGCGATGTGC;
PINAD-ME3 CTATTTCTCATGAACAAGAGGGCTGT
ACCATGTGGA TA ATTTGC,;
PINAD-ME4 CACCATGTGGAGGGTAGCGCG GC;

TTATTTCTCATGAACAAGAGAGCTGTA

Table S4. The sequences of primers for real-time PCR of PtNAD-ME:s.

Gene Primers for semi-RT-PCR (5'-3")
AGCTCCGAAAACTCAGCCAG:
PINAD-MET CTCAGATTTCAGGCGGTCAG
AGGATACCGTGAAATGGATGCT:
PINAD-ME2 TTGACAACATGTTCGATCCCCA
CAGAAGGACATGGTGAGGCA:
PINAD-ME3 ACTCGAGCCCTATTTCTCATGA
TGTGGCATATGTCATGCAGA:
PINAD-ME4 AATATCGAGGCTGGATGCAG
, GTTTCCAGGAATAGCTGATCG:
PtActin2

CCTCCGATCCAAACACTGTA
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Table SS. Primers for amplifying the CDS for each mature PtNAD-ME proteins without

signal peptides.
Protein Peptide number Primer sequences (5'-3")

PINAD-MEL 509 GGATCCACTACATTGGAGGGTCACCG (BamH 1 site underlined)
CTCGAGTCAATCTTTCTTATAGACCAGT (Xho I site underlined)

ATCCACTACATTGGA A BamH 1 si li
PINAD-ME? 502 GGATCCACTAC GGAGGGCCACCG (Bam §1te under‘ ined)
CTCGAGTCAATCCCTCTTATAGACCAA (Xho I site underlined)

ATCCACTGATATTCTCCATGAT BamH 1 si li
PINAD-ME3 586 GGATCCACTG CTCCATGATCC (Bam §1te under‘ ined)

CTCGAGCTATTTCTCATGAACAAGAG (Xho I site underlined)

AT ATATCCTTCATGATCCTTG (BamH 1 si li
PINAD-ME4 586 GGATCCG CCTTCATGATCCTTG (Bam s%te under ?ned)
CTCGAGTTATTTCTCATGAACAAGAGA (Xho I site underlined)

Figure

S1. Exon/intron structures of the PINAD-ME genes. Grayer boxes represent exons

and black lines represent introns.
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Figure S2. Multiple sequence alignment of full-length amino acid sequences of
Populus NAD-ME proteins. Sequences were aligned using ClustalW2 program
(http://www.ebi.ac.uk/Tools/msa/clustalw2). Consensus sequence is marked with *.

PtNAD-ME3 —-MWRLARCASSNLSRSLRR——————— RFFSTAAIPAPCITHKRGTD I LHDPWEN 46
PtNAD-MIE4 —-MWRVARFAASNVRSSSQR——————— RIFIFSAAA TPGACTVIIKRGAD T LIIDPWIEN 16
PtNAD-ME1 MPNFSNQ IRASSSLIKRLQQRMINPAALMQATRSFTT LEGHRPT IVHKRSLD I LHDPWEN 60
P tNAD—-ME2 MSNFSNQIRASSSLIKRLKQRMTNPAALMQATRHF TTLEGHRPT IVHKRSLD I LHDPWFN 60
L H s k k:: . ckrsksek. skeksekskoleksick
PtNAD—-ME3 KDTGFPLTERDRLGLRGLLPPRVI SFEQQYDRFMESY RSIEKNTQGQPYSVVSLAKWRIL 106
PtNAD-MIE4 KDTGFPLTERDRLGLRGLLPPRVI SFEQQYDRIFMESY RSLEKNTQGQPYSVVSIAKWRIL 106
PtNAD-ME1 KGTAFSMTERDRLDIRGLLPPNVMSSEQQI QRFMVDLKRLE VQARDGP SDPNALAKWRIL 120
P tNAD—-ME2 KGTAFSMTERDRLDLRGLLPPNVMTSEQQI QRFAADLKRLE VQARDGP SDPYALAKWRIL 120
skook sk sskelekoleksk okeksektek, sk oroskeksk ke | r oGk oriil ok = sksiekskoiokok
PtNAD-ME3 NRLHDRNETLY YRVL IDNIKDFAP ITYTPTVGLVCQNYSGLFRRPRGMYF SAKDKGEMMS 166
PtNAD-MIE4 NRLHDRNETLYYRVL IDNTKDIFAP TTYTPTVGLVCQNYSGLIFRRPRGMYFSAKDKGEMMS 166
PtNAD-ME1 NRLHDRNETMYFKVL IANIEEYAP IVYTPTVGLACQNYSGLFRRPRGMYFSAEDRGEMMS 180
PtNAD—ME2 NRLITDRNETMYYQVL TANTEEYAP TVYTPTVGLVCQNYSGLIFRRPRGMYIFSAEDRGEMMS 180
seltekslolsfek ks sk saeksk Gekrrozsdekok: . ksfok sk
PtNAD-ME3 MIYNWPAQQVDMIVLTDGSRILGLGDLGVQGIGTPIGKLDMYVAAAGINPQKTLPVMLDV 226
PtNAD-MIE1 MIYNWPGQQVDMI VL' TDGSR ILGLGDLGVQG IG IP IGKLDMYVAAAGINPQR I LP IMLDV 226
PtNAD-ME 1 MVYNWPAEQVDMI VVTDGSRILGLGDLGVQGIGTAIGKLDLYVAAAGINPQRVLPVMIDV 240
PtNAD—-ME2 MVYNWPATEQVDMI VVTDGSR TLGLGDLGVQG TG TATGKLL.DLLYVAAAGTNPQRVIPVMIDV 240
k:skekskek, z . kekslokosk sfekoskoickstokskoksk  oksk s skopskk
PtNAD-ME3 GTNNQKLLEDPLYLGLRQPRLEGEEYLS TVDEFMEAVITRWPKA TVQFEDIFQMKWAFETL. 286
PtNAD-MEA GTNNQKLLEDPLY LGLRQPRLEGEEYLS IVDEFMEAV HT RWPKA I VQFEDFQMKWAFETL. 286
PtNAD-ME1 GTNNEKLLKDPLYLGLQEHRLDGDEY IAVIDEFMEAVFTRWPHV IVQFEDFQSKWAFKLL 300
PtNAD-ME2 GTNNEKLILKDPLYLGILQENRIDGDEY TAVIDEFMEAVETRWPTIV IVQFEDIFQSKWAIFKLL. 300
sfoksok s skolok ekoleksksdoksk s ¢ sleksskrlekr s < ckelekskr | sksdoksk s sk
PtNAD-ME3 QRYRKRFFCMINDD TQGTAGVALAGLLGTVRAQGLPLSDIFVNQKT VVVGAGSAGLGVLLNMA 346
PtNAD—-MEA QRYRKRFCMENDDVQGTAGVALAG LLGTVRAQGRPLSDFVNQKI VVVGAGSAGLGVLIMA 316
PtNAD—ME 1 QRYRNAYRMFNDDVQGTAGVATAGLLGAVRAQGRPMIDFPKQKIVVAGAGSAGIGVLNAA 360
PtNAD-ME2 QRYRNTYRMIFNDDVQGTAGVATAGLLGAVRAQGRPMI DIFPKQKT VVAGAGSAG IGVILNAA 360
kekskekr oz . : : kpockek cosiekskekek | skekekokeckok; keksk, sk
PtNAD-ME3 TQALSRMSGNNE——MAAKNKCYLILDKDGL T TKERKN TDPAAAPTFAKDIKDV——LGLREG 40 |
P (NAD-ME4 IQALSRMSGNNE——MAAKNQCYLLDKDGL I TKERKNLDPAAAPFAKD IKDV-—EGLREG 401
PtNAD—ME 1 RKTMARMLGNNESAFESAGRQFWVVDAKGL I TEERENIDLEALPFARKVEEASRQGLREG 420
PtNAD—-ME2 RKTMARMLGNNESAFESAGRQFWVVDAKGL I TEEREN IDPEALPFARKVKEASRQGLREG 420
1o orkk skekokek 1k oL ook | kekkekoskskockik ok oskekskr, roonL 2eksdoksksk
PtNAD-ME3 ASPIFEVVKKLKPHVLLGLSGVGGVINEEVL.KAMRE SDSTKPA TFAMSNPTMNALECTAADA 46 |
P (NAD—-ME4 ASLLEVVKKLKPHVLLGLSGVGGIFNEQVLKAMRE SD SPKPA TF SMSNPTMNAECNAADA 461
PtNAD—ME | ASLAEVVREVKPDVLLGLSAVGGLFSKEVLEALKGST STRPATFAMSNPTKNAECTPEEA 480
PtNAD-ME2 ASIAEVVREVKPDVLLGLSAVGGLESNEVLEALKGSTSTRPA TFAMSNPTKNAECTPEEA 180
ek skekskr Dozskek, skeksleksiek | skekokr sk, cookekrskrr sk sk rskekekok pskelekskek kekeksk, | ok
PtNAD-ME3 FKYAGPNTTIGSGSPIEDVDILGNGKVGITVNQANNMYLIFPGT GLGTLL.SGAIT T TDGMIL.QA 521
P (NAD—-ME4 FKHAGPNIVFASGSPFENVDLGNGKVGHVNQANNMYLFPGI GLGTLLSGAHVITDGMLQA 521
PtNAD—ME | FSTVGDNTITFASGSPFKDVDLGNGHT GHONQGNNMYLFPGI GLG TLLSGSRT T SDGMLQA 540
sk, Lok ek ok skekelokok s sakokekskelck p ek sksk, HEEE 4
PtNAD-ME3 AAECLASYMTDEETQNG ILYPSIDSTRHITAEVGAAVLRAAVEEDLAEGHGEAGPRELKH 581
PtNAD-MIE4 AAECLASYMTDEE TQKG TLYPS IDSTRITTTAEVGAAVVQAAVEEDLAEGIHGDVGPREILKIT 581
PtNAD-ME1 AAECLAAYMTEEEVLKG L1YPSTSRIRD ITKEVAAAVVKEA 1 EEDLAEGY REMDARELRK 600
PtNAD—-ME2 AAECLAEYMAEEEVLNGITYPSTSRIRD ITKEVAAAVVKEA IKEDLAEGYREMDARELQK 600
sersfoksiek skokn sskckr sskeskrsleksk | sksk ek skek skelekon o sknrskefeksfekskr o L skeskek:n
PtNAD-ME3 MSKAETVAYVSRNMWFPVY SPLVHEK— 607
P (NAD—-ME4 MSKEETVAY VMQNMWFPVY SSLVHEK— 607

PtNAD—ME | LSQEETEEY VKNNMWSPDYPTLVYKKD 627
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Figure S3. SDS-PAGE analysis of the four recombinant Populus NAD-MEs without
mitochondrial signal peptides expressed in E. coli BL21 cells. M, marker (91, 67, 43, 31,
and 20 kDa); 1-8, 0 and 2h IPTG induction for cells with pGEX-6P-3-PtNAD-ME1,
pGEX-6P-3-PtNAD-ME2, pGEX-6P-3-PtNAD-ME3, and pGEX-6P-3-PtNAD-ME4,
respectively. Pound key indicate each GST-PtNAD-ME proteins.
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