Table 1 Suppl. Primers used for Dv-6-SFT cloning, expression vector construction, and transgene characterization analysis.

Name Sequence (5’ to 3°)
GSP1-1 ACAAGCCTTTCCGCTGTCAC
GSP1-2 CGTGATGTCATCGTGGTCCT
GSP1-3 CTCATTGAAAAGGCCTCACC
GSP2-1 GTCAGCCCGCTTGGAGTCAA
GSP2-2 ACCCCAGTCGTATCTCAGCC
GSP2-3 GTAGTCGTGCCGTTCGTCGT
GSP3-1 AGCACCGTCATAGAGCCCGA
GSP3-2 CACTCCATGCCGTCATCCCA
GSP3-3 CATCAGACCGTTGGGATCGC
GSP4-1 AAGCGGGTGATTGGGAGCAC
GSP4-2 ACTCCATCGTGCAGGGCTTC
GSP4-3 GACCACGATGACATCACGGG
Dv-6-SFT-F TCACAATCTACCAAACTCTCTTA
Dv-6-SFT-R CACTCTCCCAAACAACAATA
Rp6-SFT-F TGACGGTGCTACCCAATG
Rp6-SFT-R AGTACACCGCCGTCTGCTC
Actin-F TGGCATCATACCTTTTACAA
Actin-R TCCGGGCATCTGAACCTCT
Dv-6-SFT 202 9 860 702
]
(LN1884178) | i Il Exon Intron
T2-6-SFT 292 9 860 702
} I
(FJ228688) 1 143 646 494 3146 [bp]
Ph-6-SFT 280 9 860 702
N
(LN811444) 4 133 624 524 3132 [bp]
Tt-6-SFT 54 226 9 860 702
} I
(EU981911) 112 130 661 484 3138 [bp]

Fig. 1 Suppl. Schematic alignment of 6-SFT genes from different organisms. Dasypyrum villosum (Dv), Triticum aestivum (Ta),

Psathyrostachys huashanica (Ph), and Triticum turgidum subsp. (Tt).
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D.villosa 342 LRYDWGKFYASTTFYDPAKKRRVLMGYVGEVDSKRADVVKGWASIQSVPRTVTLDEKTRTNLLLWPYVEEIETLRLNATELSDVTINTGSV 431
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As (ACHT3193. 1) 338 LRYDWGKFYASTSFYDPAKKRRVLMGYVGEVDSKRADVVKGWASTQSVPRTIALDEKTRTNLLLWPVEETETLRLNATQLSDVTLNTGSY 427
BA (AFP72240. 1) 340 LRYDWGKFYASTSFYDPAKKRRVLMGYVGEVDSKRADVVKGWASTQSVPRTVALDEKTRTNLLLWPVEETETLRLNATELTDVTINTGSV 429
Ac (AAK27319. 1) 345 LRYDWGKFYASTSFYDPAKKRRVLMGYVGEVDSKRADVVKGWASTQSVPRTIALDEKTRTNLLLWPVEETETLRLNATELSDVTLNTGSL 434
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Ps (AAG36767. 1) 344 LRYDWGKFYASTSFYDPIKRRRVVLGYVGETDSRRSDEAKGWASTQSTPRTVALDKKTWINLLLWPVQEIETLRANATAFNGITIDTGSY 433
Pp (ADP38058. 1) 333 LRYDWGKFYASTSFYDPVKRRRVMLGYVGETDSRRSDEAKGWASIQSIPRTVALDEKTWINLLLWPVQEIETLRANATEFNGITIDTGSY 422
PH(BAH30252. 1) 348 LRYDWGKLYASTTFYDPAKRRRVMLGYVGETDSRRSDEAKGWASIQSIPRTVALDEKTRTNLLLWPVEEIETLRLNATEFNDINIDTGSY 437
Lp (AAM14603. 1) 347 LRYDWGKLYASTSFYDPLKQRRIMLGYVGEVDSARADVAKGWASLQSTPRTVALDEKTRTNLLLWPVEEVEALRYNSTDLSGITVENGST 436
Lt (CAD58682. 1) 348 LRYDWGKLYASTSFYDPLKQRRIMLGYVGEVDSARADVAKGWASLQSTPRTVALDEKTRTNLLLWPVEEVEALRYNSTDLSGITIDDGSY 437
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D.villosa 432 FHYPLRQGTQLDIEASFRLDASAVATLNEADVGYNCSSSGGAATRGALGPFGLLVLAAGNR-LGEQTAVYFYVSRGLDGGLQTSFCQDEL 520
Ta (BAB82469. 1) 428 IHIPLRQGTQLDIEATFHLDASAVAALNEADVGYNCSSSGGAVNRGALGPFGLLVLAAGDR-RGEQTAVYFYVSRGLDGGLHTSFCQDEL 516
As (ACH73193. 1) 428 THIPLRQGTQLDIEATFHLDASAVAALNEADVGYNCSSSGGAVNRGALGPFGLLVLAAGDR-RGEQTAVYFYVSRGLDGGLHTSFCQDEL 516
BA (AFP72240. 1) 430 THIPLRQGTQLDIEASFHLDASAVAALNEADVGYNCSSSGGAVNRGALGPFGLLVLAAGDR-RGEQTAVYFYVSRGLDGGLHTSFCQDEL 518
Ac (AAK27319. 1) 435 VHVPLRQGTQPDIEATFHLDAAAVAALNEADVGYNCSSSGGAVNRGALGPFGLLVLAAGDR-RGEKTAVYFYVSRGLDGGLQTSFCQDEL 523
Bp (ACN93835. 1) 429 LHVPVRQATQLDIEATFHLDASAVAALNEADVTYNCSSSGGAATRGALGPFGLLVLAAGDR-RGEQTAVYFYVSRGLDGGLKTSFCQDET 517
Ps (AAG36767. 1) 434 FLLPTRQGTQLDIEASFRLNASAVAATSEADVGYNCSSSGGAATRGVLGPFGLLV—-LADT-RGEQTAVYFYVSRGLDGGLRTSFCNDES 520
Pp (ADP38058. 1) 423 FLLPIRQGTQLDIEASFRLNASAVAATSEADVGYNCSSSGGAATRGVLGPFGLLY--LADG-RGEQTAVYFYVSRGLDGGLQTSFCNDES 509
PH(BAH30252. 1) 438 FHLPIRQGNQLDIEASFRLDASAVAAINEADVGYNCSSSGGAATRGALGPFGLLV—-LAAEGIGEQTAVYFYVSRGLDGGLRTSFCNDEL 525
Lp (AAM14603. 1) 437 FHLPLHQATQLDIEASFRLDASDVAAINEADVGYNCSSSGGAAARGALGPFGLLVHAAGDLR-GEQTAVYFYVSRALDGSLRTSFCNDET 525
Lt (CAD58682. 1) 438 FHLPLHQATQLDIEATFRLDASDVAAINEADVGYNCSSSGGAAARGALGPFGLLVHAAGDLIRGEQTAVYFYVSRALDGTLRTSFCNDET 527
Clustal Consensus 276 . ki, ok sekkekokokosk: sk kekkok . kk, . sk skksekskekoksok ok sk skskkk gk 344
D.villosa 521 RSSWAKDVTKRVIGSTVPVLDGEAFSMRVLVDHS IVQGFAMGGRTTMTSRVYPMEA-YQEAGVYLFNNATGAGVTAERLVVHEMDSAHNQ 609
Ta (BAB82469. 1) 517 RSSRAKDVTKRVIGSTVPVLDGEAFSMRVLVDHS TVQGFAMGGRTTMTSRVYPMEA-YQEAKVYLFNNATGASVTAERLVVHEMDSAHNQ 605
As(ACH73193. 1) 517 RSSRAKDVTKRVIGSTVPVLDGEAFSMRVLVDHS IVQGFAMGGRTTMTSRVYPMEA-YQEAKVYLFNNATGASVTAERLVVHDMDSAHNQ 605
BA (AFP72240. 1) 519 RSSRAKDVTKRVIGSTVPVLDGEALSMRVLVDHSIVQGFAMGGRTTMTSRVYPMES-YQEARVYLFNNATGASVTAERLVVHEMDSAHNQ 607
Ac (AAK27319. 1) 524 RSSRAKDVTKRVIGSTVPVLGGEAFSMRVLVDHSIVQGFAMGGRITMTSRVYPMEA-YQEAGVYLFNNATGASVTAERLVVHEMDSAHNG 612
Bp (ACN93835. 1) 518 RSSRARDVTKRVIGSTVPVLEGEAFSMRVLVDHSIVQGFAMGGRTTMTSRVYPMEATYDKSGLYLFNNATSAGVTAERLVVYEMDSSHNQ 607
Ps (AAG36767. 1) 521 RSSWARDVTKRVVGSTVPVLDGEVLSMRVLVDHSIVQSFAMGGRVTATSRVYPTEATYAAAGVYVFENNATGASVTAERLVMHEMDSVDNN 610
Pp (ADP38058. 1) 510 RSSWARDVTKRVVGSTVPVLDGEVLSMRVLVDHS TVQSFAMGGRVTATSRVYPTEATYAAAGVYLENNATGASVAAERLVVHEMDSVDNN 599
PH(BAH30252. 1) 526 RSSWARDVTKRVVGSTVPVLNGETLSMRVLVDHSIVQSFAMGGRVTATSRVYPTEATYAAAGVYLFNNATNASVTAERT IVHEMDSIDNN 615
Lp (AAM14603. 1) 526 RSSRARDVTKRVVGSTVPVLDGEALSMRVLVDHS IVQSFAMGGRVTATSRVYPTEATYARAGVYLFNNATGASVTAERLIVHEMASAVYD 615
Lt (CAD58682. 1) 528 RSTRAKDVTKRVVGSTVPVLDGEALSMRVLVDHSlVQSFAMGGRVTATSRVYPTEAIYARAGVYLFNNATGASVTAERLVVHEMASAVYD 617
Clustal Consensus 345 % *: : * ¥y ok o EpRRRkE R, RoRek: % X : 417
D.villosa 610 LSNEDDGLYLQ-—— 620

Ta (BAB82469. 1) 606 LSNMDDHSYVQ-—— 616

As (ACH73193. 1) 606 LSNMDDYSYVQ-—— 616

BA (AFP72240. 1) 608 LSNEDDGMYLQSSS 621

Ac (AAK27319. 1) 613 LSNEDAYMYVR-—— 623

Bp (ACN93835. 1) 608 LTIEDDEFSSQ—— 618

Ps (AAG36767. 1) 611 QIFLVDDL——

Pp (ADP38058. 1) 600 QIFLVDDW—————— 607

PH(BAH30252. 1) 616 QIFLIDDL B

Lp (AAM14603. 1) 616 ETVMVKDS——

Lt (CAD58682. 1) 618 DTVMVEDS

Clustal Consensus

Fig. 2 Suppl. Alignment of the amino acid sequences of various 6-SFTs and the putative 6-SFT from Dasypyrum villosum. The motifs
indicated are crucial for B-fructosidase catalysis. Conserved regions are boxed. The consensus symbols are as follows: asterisks -
identical residues, colons - conserved substitutions; periods - semiconserved substitutions. The arrow indicates the putative N-terminus
of the mature protein in D. villosum. The conserved domains among 6-SFTs are boxed, i.e., SDPNG (sucrose-binding box), the RDP
motif, and the EC domain. The other sequences were derived from Triticum aestivum (Ta), Aegilops searsii (As), Hordeum vulgare
subsp. vulgare (BA), Agropyron cristatum (Ac), Bromus pictus (Bp), Phleum pratense (PH), Poa secunda (Ps), Poa pratensis (Pp),

Lolium temulentum (Lt), and Lolium perenne (Lp).
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Fig. 3 Suppl. Phenotypes of tobacco plants transformed with the Dasypyrum villosum Dv-6-SFT gene under different stresses.
A - Performance of Dv-6-SFT transgenic (L1 - L3) and non-transgenic (NT) tobacco plants at 40 d after drought stress. B - Transgenic
(LS5 - L7) and NT tobacco plants recovered under room temperature for 9 d after cold stress (10°C for 10 d and -20°C for 35 min).
C - Growth status of transgenic (L9 - L 11) and NT tobacco plants stressed with 200 mM NacCl for 35 d.
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