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Abstract

Sucrose Froctan 6 fructosyl transferase is an enzyme that
catalyzes the transfer of the fructosyl group from sucrose
to various receptors. The importance of this protein is due
to its role in increasing plant resistance against stresses.
Due to the importance of sucrose transport in the cell, this
gene was studied with the help of various databases and
various bioinformatics software and it was compared with
genes involved in the hydrolysis of O-glycosyl in wheat as
well as genes of other plant species. Phylogenetic analysis
divided 21 haplotypes into eight distinct groups. An exon
was detected on the positive strand of this gene by
FgenesH program and it was found that its predicted
protein is 619 amino acids long. MapViewer revealed that
the sequence carrying the Sucrose Froctan 6 fructosyl
transferase (6-sft) access gene (JQ728011) is located on
chromosome 4 of wheat. The isoelectric point (pI) of the
target protein is 5.19, its net charge is -24 and examination
of the Instability index showed that this protein has a long
life. The molecular weight of Sucrose Froctan 6 fructosyl
transferase (6-sft) protein was 6877.38 Da and
ontologically, the 6-sft protein remains inside the cell. This
protein has two protected domains PF00251 (Glyco-
hydrolasy) and SSF75005 (Arabinana) at the N-terminus
and a domain is SSF49899 (Cancanava) at the end of C. It
was inferred that this protein was transported to the
nucleus by the domain glyco-hydrolasy after synthesis in
the cytoplasm and regulates O-glycosyle hydrolysis in
wheat. Comparison of the secondary structure of the
protein confirmed the existence of alpha plates. Three-
dimensional modeling of this protein in wheat was
performed by homology modeling method using Swiss
Model database after selecting the appropriate model with
high similarity that was extracted from PDB database. To
validation of modeled structure and esterochemical
analysis, Ramachandran plot was drawn and dihydral
angles were calculated. Structural quality evaluation
results showed that the proposed models are good quality
and stability. The study of protein structure may help to
understand protein function and the details of its structure
can be useful in studies of the active site of the protein and
docking.
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1. AFK295731 sucrose: fructan B'IHIGDSEITM!IGMSE Trcum aastham [ 0000 0000 0000 0000 0000 0000 0000 0000 QOO0 0000 0000 0000 0004 0000
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6. ACH73193.1 suciose:fructan biciosvironsiernse Asglops seasii | 1000 1000 1000 1000 1000 000z 0000 0002 DODO 0000 0000 000D 000D 0000
7, BABBZ459.1 sucrose uckan Mm«)ﬂ!ﬂmlacﬂ' Trilicuirn agstuem 1000 1000 1000 D48 1000 0358 0000 0000 0000 0000 0000 0000 0000 QOO0
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11, CAASEZ 35 1 sucrose fructan 54mﬂo“ﬁlrun$f0run:0 Hardown wilgans subsp wdgan | 1000 02% 0196 0156 1000 1.000 1000 1000 1000 1000 0004 00 0000 0400
12 AMMD3226.1 sucrosefuctan B-ruciozyiransterase Leymus racemasus | 1000 0252 0432 0064 1000 1000 1000 100D 1000 0268 0.406 0000 0008 0000
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21_ADP30058.1 putaive sucrose fuckan fruciosyl ransterase 2 Poa pratensis 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
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0000 0000 0032 0000 0.068  0.000
0000 0000 0036 0000 0000 0.000
0057 0000 0000 0000 0000 0.000
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0.01z  1.000 0000 0.053  0.000
1.000  1.000  1.000 0.000  0.000
0.332 1.000 0222 1000 0.000

1.0000 1.0000 1.0000 1000 1.000

alllas 3)90 495 VY )3 AL o lo g Lo 30l @95 59N dmllio donis ) S



(VB-Y) Vo)l qoiimg oo sl epylen oyled cuddjlsd Lo csslyi LS (6ysldcums) pols domo A-

Model l#Param BIC AlCc
WAG+G 40 86134 83211
JTT+G 40 8618.3 8326.1
WAGH+G+] 41 86227 83231
JTT+G+] 41 BR2T .6 5328
WaAGH 40 86492 8356.9
JTT+I 40 86541 B8361.9
cpREV+G 40 87141 584219
cpREV+G+I 41 87234 84239
Dayhoff+G 40 87252 8433
Dayhoff+ G+l 41 8735 843545
WAGHG+F 59 87391 8308.2
WAG 39 87391 B4541
WAG+G+HI+HFE 60 87484 83103
JTT 39 87486 B463.6
JTT+G+F 59 B7505 B3196
cpREW+I 40 8752 84597
JTT+G+I+F B0 87596 B32146
Dayhoff+l 40 8762.8 84705
ntREV+G 40 B8TV6T7.8 B8475.6
WAGHI+F 59 BT774.4 B34358
ntREV+G+] 41 BFTT.7T 84781
JTT+I+F 59 B8786.6 B355.7
Dayhoff+G+F 59 B799.2 83683
Dayhoff+ G+1+F 60 88085 83703
cpREV+G+F £9 BB09.A5 B3TEGB
ntREW+| 40 8814 4 85221
cpREV+G+I+F B0 8818.8 8380.7

ntREV+G+F 59 88294 83986

Sl Jae Sl Y JSs

InL Invariant Gamma Freq A Freq R

-4120.4 nfa 0.63522 0.0866 0.044
-4122.9 nfa 061741 0.0769 0.0511
-4120.4 0 063522 0.0866 0.044
-4122.9 0 061739 00769 0.0511
-4138.3 0412172 nfa 00866 0.044
-4140.8 0.416599 nfa 0.0vY69 0.0511
-4170.8 nfa 0567165 0.0756 0.0621
-4170.8 0.007141 0.57988 0.0756 0.0621
-4176.4 nfa 059054 0.0871 0.0409
-4176.6 0 059064 00871 0.0409
-4094.8 nfa 064382 0.0786 0.0556
-4187.9 nfa n/a 00866 0.044
-4094.8 0 064383 0.0786 0.0556
-4192.7 nfa nfa 0.0vY69 0.0511
-4100.5 nfa 0.62624 0.0786 0.05586
-4189.7 0441267 nfa 0.0756 0.0621
-4100.4 0 0.62619 0.0786 0.0556
-4195.1 0.416645 nfa 0.0871 0.0409
-4197.6 nfa 058262 0.0646 0.0453
-4112.5 0.4091383 nfa 0.0736 0.0556
-1197.9 0 058269 0.0646 0.0453
-4118.5 0.412017 nfa 0.0v86 0.0556
-4124.8 n/a 058753 0.0786 0.0556
-4124.8 0 058753 0.0786 0.0556

-4130 nfa 058062 0.0786 0.0556
-4220.9 0411207 nfa 00646 0.0453

-4130 0.008692 0.59099 0.0786 0.0556

-4140 nfa 0.568339 0.0786 0.0556

XM 044573081.1 PREDICTED: Triticum aestivum sucrose sucrose 1-fructosyliransferase-like (LOC123154323) transcript variant X1 mRNA
XM 0445730621 PREDICTED: Triticum aestivum sucrose sucrose 1-fructosyliransferase-like (LOC123154323) transcript variant X2 mRNA
XM 0485907 34.1 PREDICTED: Triticum urartu sucrose:sucrose 1-fructosyliransferase-like (LOC125525730) mRNA

XM 03TEOSSE0 1 PREDICTED: Triticum dicoccoides suerose sucrnze 1 fructasyltransferase ke (LOC118332400) mRMA

AKASTOEE 1 Triticum aestiiem mRNA clone tpib0M4m1T cultivar Chinese Spring

JOTZR0M1 1 Triticumn aestiasm cultivar CHA106 sucrose: fructan G- fructosyitransferase (6-5FT) mRNA complete cds

RTOOA003 1 Triticumn aestiiem clone wdk?c pk17 14 fis full mset mRMA sequence

XM 020301133 3 PREDICTED: Aeqilops tauschil subsp stranqulata sucrose sucrose 1-fructosyttransferase (LOC108742048) mRNA
XM 044587437 1 PREDICTED: Triticum aestivum sucrase sucrose 1-fruc like {LOC123168574) mRNA

AKASA188 1 Triticum aestiviem mRNA clone tpib0004n01 cultivar Chinese Spring
XM 037567983 1 PREDICTED: Triticum dicoccoides sucrose sucrose 1-fructosyitransferase ke (LOC118288357) mRMA
ABOZDEST 1 Triticum aestivum §-SFT mAMNA for sucrose frsctan S-fructosyltransferase complete cds

XM 0445108031 PREDICTED. Trbicurm aestvum sucrose sucose 1-fructosyliransferase (LOCS42773) mAENA

LNEB41TT 1 Dasypyrum willosum 8-5F T gene for sucrose. fructan-8-fnoclosylransterase.

KT38BF273 1 Leymus racemosus sucrose uctan-B-fruclosylransterase (8-53F 1) mENA complele cds

LMNET1444.1 hys huarsshareca mENA lor Froctan (ructan-B-fruclosylranstenase gene)

LNEE4178.1 Dasypyrum willosum mENA for suciose, uctan-B-lructosyltransterase (B-SF T gene)

— XE3233.1 Hordewm vulgare mBNA o sucrose eclan 8-froclosylransierase

| |' XM 045103288.1 PREDICTED. Hordeurn vulgare subsp. vulgare sucrose sucrose 1-fruclosyliransferase-ike (LOC123410358) mRNA

AKZ53058.1 Hordeum vulgare subsp. vuigare cONA clone: FLDarT 110 mRNA sequence
AK251584.1 Hordewm vulgare subsp. vulgare cDNA clone: FLBbaf128n19 mRNA sequence

| | | N . : |
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AFK29573.1 HGSHGKPPLPYAYKPLPSGARY-DADGERTGHTRHRYCATVL TRSAHYVYV-GATLLAGFRYDOAVDEEARAGF PHSHEHLOHORSEYHFOTAKHYHSDPHGLHY YHGHYHHFF OYHPYGTDHDDGHENG
ACI43225.3 HGSHGKPPLPYAYKPLPSGAAY-DADGERTGHTRHRYCATYLTASAHYYYYVGATLLAGFRYDOAYDEEAAAGFPHSHEHLOMORSGYHFOTAKHYHSDPHGLHYYHGHYHHFFOYHPYGTOHDDGHEHG
XP_020156722.1 HGSHGKPPLPYAYKPLPSGARARDADGERTGHTRHRYCATYL TASAHYYYYYGATLLAGFRYDOAYDEEAAGGF PHSHEHL OHORSG YHF OTAKHYHSDPHGLHYYRGHYHHFF O¥HPYGTDHDDGHENG
ACH72192.1 HGSHGKPPLPYAYKPLPS-----DADGERTGHTRHRYCATYLTASANYYYYVGATLLAGFRYDOAYDEEAAAGFPHSHENLQHORSGYHFOTAKNYHSDPHGLHYYHGHYHHFFOYNPYGTDHDDGHEHG
ACH73194.1 HGSHGKPPLPYAYKPLPS5====-=DADGERTGHPRHRYCATYLTASANYYYYVGATLLAGFRYDOAYDEEARAGFPHSHENLQHORSGYHFOTAKNYHSDPHGLHYYNGHYHHFFOYNPYGTDHDDGHEHG
ACH73193.1 HGSHGKPPLPYAYKPLPS=====DADGERTGCTRHRYCATAL TASAHYVVYYGATLLAGFRYDOAVDEEAAGGF PHSHEHL OHORSGYHFOTAKHYHSDPHGLHYYRGHYHHFFOYHPYGTDHDDGHENG
Consensus HGSHGKPPLPYAYKPLPS

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 1

AFK29573.1 HAYSRHLVTHRTLPIAHYADOMYDILGYLSGSHTYLPHGTYIHIYTGATDOASAYEYACIATPADPHOPFLRRHTKHPANPYINSPPGIGTKDFROPHTAHYDETDDTHRTLLGSKDDHDGHHDGIANNYK
ACI43225.3 HAVSRHLVTHRTLPIAHYADQHYDILGYLSGSHTYLPHGTYIHIYTGATHASATEYQCIATPADPHOPFLRRHTKHPANPYIHSPPGIGTKDFROPHTAHYDESDDTHRTLLGSKDDHDGHHDGIANNYK
¥P_020156722,1 HAVSRHLYTHRTLPTAHVADQMYDIL GYL SGSHTYLPHGTYIHIYTGATHASATEVACTATPADPHDPFLRRHTKHPANPYIHSPPGIGTKOFROPHTAMYDESDDTHRTLL GSKDDODGHHDGTAHNYK
ACH73192,1 HAVSRHLYTHRTLPTAHYADOHYDILGYLSGSHTVLPHGTYINIY TGATHASAVEYACTATPADPHDPFLRRHTKHPANPVIHSPPGIGTKOFROPHTAMYDESDDTHRTLL GSKDDHDGHHDGIAHHYK
ACH73194,1 HAYSRHLYTHRTLPTAHYADOUYDILGYLSGSHTVLPHGTVIHIY TGATHASAVEYACTATPADPHDPFLRRHTKHPANPVIHSPPGIGTKOFROPYTAMYDESDDTHRTLL GSKDDHDGHHDGIAHHYK
ACH73193.1 HAVSRHLYOMRTLPIAHYADOMYDILGYLSGSHTVLPHGTVIHIYTGATHASAVEYACIATPADPHDPLLRRHTKHPANP VIHSPPGYGTKDFROSHTAMYDESDDTHRTLL GSKDDNHGHHDGIAHHYK
Consensus  HAYSRHLYCHRTLPIAHYADOMYDILGYLSGSHTYLPHGTYIHIYTGAT #ASA! EVYACIATPADPHDPfLRRHTKHPANPYINSPPG ! GTKDFRDpnTAHYDEsDDTHRTLLGSKDDh4GHHDGIAHHYK

261 270 280 290 300 310 320 330 340 350 360 370 380 390

1 1

AFKZ29573,1 TKOFLHYELIPGILHRYORTGEMYCIDFYPYI HLHYLK HDYYSLGTYDSARNTHTPIDRELDLGIGLRYDHGKF YASTSFYDPAKKRRYLHGYYGEYDSKRADYYKGHASTIOSY
ACT43225,3 TKDFLHYELIPGILHRYORTGEMECIDFYPYGHRSHDHSSEHLHYLKASHODERHDYYSLGTYDSAANTHTPIDPEL DL GIGL RYDHGKF YASTSFYDPAKKRRYLHGYYGEYDSKRADYYKGHASTRSY
XP_020156722,1 TKDFLNYELIPGILHRVERTGEHECIDFYPYGRRSSDHSSEHLHYLKASHODERHOYYSLGTYDSAANTHTPIOPDLOLGIGLRYDHGKF YASTSFYDPAKKRRYLHGYYGEYDSKRADYYKGHASIASY
ACH73192.1 TKDFLHYELIPGILHRYVORTGEMECIDFYPYGHRTSDHSSEHLHVLKASHDDERHDYYSLGTYDSAANTHTPIDPELDLGIGLRYDHGKF YASTSFYDPAKKRRYLHGYYGEYDSKRADY YKGHASIOSY
ACH73194.1 TKDFLHYELIPGILRRYORTGEMECIDFYPYGHRTSDHSSEHLHYLKASHDDERHDYYSLGTYDSARNTHTPIDPELDLGIGLRYDHGKFYASTSFYDPAKKRRYLHGYYGEYDSKRADY YKGHASTOSY
ACH73193.1 TKDFLHYELIPGILHRYERTGEMECIDFYPYGHRTSDHSSENLHYLKASHDDERHDYYSLGTYDSARNRHTPIDPELDLGIGLRYDHGKFYASTSFYDPAKKRRYLHGYYGEYDSKRADY YKGHASTOSY
Consensus TKDFLHYELIPGILhRY#RTGEMeCIDFYPYGhRtsDHSSEHLHYLKASHDDERHDYYSLGTYDSAANCHTPIDP #LOLGIGLRYDHGKFYASTSFYDPAKKRRYLHGYYGEYDSKRADYYKGHASIqSY
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1 1

AFK29573,1 PRTIALDEKTRTHLLLHPYEELETLRLHATELSDYTLHTGSYIHIPLROGTOLDIEATFHLI HERDVGYHC! GPFGLLYLAARGDRRGEQTAVYFYVSRGLDGGLHTSF CODE
ACI43225.2 PRTIALDEKTRTHLLLHPYEEIETLRLHATELSDVTLHTGSYIHIPLROGTOLDIEATFHLDASAYARLHEADYGYHCSSSGGAYHRGALGPFGLLYLARGDRRGEQTAYYFYVSRGLDGGLHTSFCODE
XP_020156722.1 PRTIALDEKTRTHLLLHPYEEIETLRLHATELSDYTHHTGSYIHIPLROGTOLDIEATFHLDASAYAALHEADYGYNCSSSGGAYHRGALGPFGLLYL ARGDRRGEQTAYYFYVSRGLOGGLHTSFCODE
ACH72192.1 PRTIALDEKTRTHLLLHPYEEIETLRLHATKLSDYTLHTGSYIHIPLROGTOLDIEATFHLDASAYAALNEADYGYNCSSSGGAYNRGALGPFGLLYLARSDRRGEQTAYYFYYSRGLDGGLHTSFCODE
ACH73194.1 PRTIHLDEKTRTNLLLHPVEEIETLRLNﬂTEL5DVTLNTGSVIHIPLRQETﬂLDIERTFHLDRSHVﬂﬂLNEHDVGYNCSSSGEﬂVNRGRLGPFGLLVLRHSDRREEQTHVYFYVSRGLDGELHTSFEQDE

ACH73183.1 PRTTALDEKTRTHLLLHPVEETETLRLHATAL SDVTLHTGSYIHTPLROGTOLDTEATFHLI GPFGLLYLARGDRRGEQTAY YFYVSRGLDGGLHTSFCADE
Consensus PRTIHLI]EKTRTNLLLIJP\"EEIETLRLNHTELSI]\'TSNTES\'IHIPLR[!ETIILI]IEHTFHLI]HSHVHHLNEHI]VEYN[ZSSSEEHVNREHLEPFELLVLHHgI]RREEHTHVYFYVSRELDEELHTSFEHDE
521 530 540 550 560 570 580 590 600 610 621

1 1

AFK29573,1 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIYOGFAHGGRTTHTSRYYPHEAYOEAKEYLFHHATGASYHAERL YYHEHDSAHHOLSHHDDHSYYQ
ACT43225,3 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIYOGFAHGGRTTHTSRYYPHEAYOEAKYYLFHHATGASYHAERL YYHEHDSAHHOLSHHDDHSYYQ
XP_020156722.1 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIVAGFAHGGRTTHTSRYYPHEAYOEAKYYLFNHATGASYHAERL VYHEHDSAHHOL SHHDDYSYYQ
ACH73192.1 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIYOGFAHGGRT THTSRYYPHEAYOEAKYYLFHHATGASYTAERL YYHEHDSAHHOLSHHDDHSYYQ
ACH73194.1 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIYOGFAHGGRTTHTSRYYPHEAYOEAKYYLFHHATGASYTAERL YYHEHDSAHHOLSHHDDHSYYQ
ACH73193.1 LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIYOGFAHGGRTTHTSRYYPHEAYOEAKYYLFHHATGASYTAERL YYHDHDSAHHOLSHHDDYSYYQ
Consensus  LRSSRAKDYTKRYIGSTYPYLDGEAFSHRYLYDHSIVOGFAHGGRTTHTSRYYPHEAYOEAKYLFHNHATGASYLAERL VYH#HDSAHHOL SHHDDhSYYO
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