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6 FE: HFE(pomoea batatas)% E F AR Fe Tk jm TRAAEY . BEAERALYIK R SRS K
BB B 4EE 09 22T X, EAESEIE & & (sucrose transporter, SUT) ALY 6 A& KA T 845 B AE 69 95 15
BB, SRR IR0 R BABE A Ao A R LA AR ) £ SR E S P AR KRR . AAR
TARIE R F I MR H AR b £ 7 R A 49 2 A SUT B4 A, #4T cDNA K% bk ¥ 3% (rapid
amplification of cDNA ends, RACE)JtI%, RAF IbSUTs;755 %2 IbSUTy 5,6 894K cDNA F7; @il A 4
BB AR LK, @it KK ME Nicotiana benthamiana) P Bt bt & A 8 # 2 T s o 2 4%; i@
B S B AP R S IbSUTeyrss A7 IbSUTy 616 AT B R 4415 BAEF TABG AL /). BT 5
Bf % €& PCR (real-time fluorescence quantitative polymerase chain reaction, RT-qPCR)%#7
IbSUsy785%7 IDSUT 616 £ M F- 235 8 b 89 R A AFAE, 8 gE I8R5 4F 3| 40 JR R 3K IBSUT 53755 F2 IDSUT 616
A F 64 0% I~ (Arabidopsis thaliana)titk, RS FAR IR FREETNERF. ERE
B, IbSUT 2788 F7 IbSUTs1516 0 A\ %048 505 NFe 521 NRIABR 4 SUT & ¢é, ¥/&T SUTI LRk,

IbSUTey7ss #2 1bSUTs1616 34 AL T I0IE, ABEEZ 5T BASE EAE. B B RBGED. b
91, IbSUTergs & B 455 H EAE GG N . IDSUTsorss EH Eot R MAFEFHREF LG,

IbSUTyi516 EMAR . EFadth b KX F B &, IbSUTs255% IDSUT 1616 FE 00 I F R ALK G, ALMRT
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Abstract: Sweet potato is an important food crop that can also be used as an industrial raw
material. Sucrose is the main form of long-distance carbohydrate transport in plants, and sucrose
transporter (SUT) regulates the transmembrane transport and distribution of sucrose during plant
growth and metabolism. Moreover, SUT plays a key role in phloem mediated source-to-sink
sucrose transport and physiological activities, supplying sucrose for the sink tissues. In this study,
the full-length c¢cDNA sequences of [bSUTs,7ss and IbSUTs;6;6 were obtained by rapid
amplification of cDNA ends (RACE) cloning according to the transcripts of the two SUT coding
genes which were differentially expressed in sweet potato storage roots with different starch
properties. Phylogenetic analysis was performed to clarify the classification of IbSUTs783 and
IbSUTg1616. The subcellular localization of IbSUTsy735 and IbSUTgi616 was determined by
transient expression in Nicotiana benthamiana. The function of IbSUTg,785 and IbSUTg616 in
sucrose and hexose absorption and transport was identified using yeast functional
complementarity system. The expression pattern of /bSUTs27ss and IbSUTgs;6;6 in sweet potato
organs were analyzed by real-time fluorescence quantitative PCR (RT-qPCR). Arabidopsis plants
heterologous expressing IbSUT,7s5 and IbSUTs 616 genes were obtained using floral dip method.
The differences in starch and sugar contents between transgenic and wild-type Arabidopsis were
compared. The results showed IbSUT5,7ss and IbSUTs;616 encoded SUT proteins with a length of
505 and 521 amino acids, respectively, and both proteins belonged to the SUTI1 subfamily.
IbSUT4¢,788 and IbSUTg;616 were located in the cell membrane and were able to transport sucrose,
glucose and fructose in the yeast system. In addition, IbSUTg,733 was also able to transport
mannose. The expression of /bSUT},755 was higher in leaves, lateral branches and main stems, and
the expression of IbSUTgs 616 was higher in lateral branches, stems and storage roots. After
IbSUTs278s and IbSUTgs;616 were heterologously expressed in Arabidopsis, the plants grew
normally, but the biomass increased. The heterologous expression of /bSUT},7s5 increased the
soluble sugar content, leaf size and 1 000-seed weight of Arabidopsis plants. Heterologous
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expression of /bSUTys,6;6 increased starch accumulation in leaves and root tips and 1 000-seed
weight of seeds, but decreased soluble sugar content. The results obtained in this study showed
that IbSUTs279s and IbSUTs,6;6 might be important genes regulating sucrose and sugar content
traits in sweet potato. They might carry out physiological functions on cell membrane, such as
transmembrane transport of sucrose, sucrose into and out of sink tissue, as well as transport and
unloading of sucrose into phloem. The changes in traits result from their heterologous expression
in Arabidopsis indicates their potential in improving the yield of other plants or crops. The results
obtained in this study provide important information for revealing the functions of /bSUTjs;75s and
IbSUT3,656 n starch and glucose metabolism and formation mechanism of important quality traits

in sweet potato.

Keywords: sweet potato (I[pomoea batatas); sucrose transporter; soluble sugar; starch
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iz AU T 32 T A A AN R YR 9
b, FEATAN SRR Y RN 0 RS
. N EIFRBINEE —A SUT b5 2
WTESK (Spinacia oleracea) 43 B Hy!", MAEE
LA BORAZEZ Y SUT HEHW 08 30047 g%
€. Birkle Z YRR E R AL T NiSUTI, %4
DRUE i it e rpos B 3Rk, i AE LA AT 2 i
KR EBEMK. g LB osSUT2 Ml
OsSUTS X} /K #(Oryza sativa) W 55 HA A A
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25 S A 5 RS F T e 2% UIAE G o
Milne ZPUBFSE R, 785 B (Sorghum bicolor)
W, ShSUTI #E U5 1 v #1568 Bl A %),
SbSUT2 fEAE T I A AL, SbSUT4 f#4E T 1
B, ShSUTS fEZErh ik, ShSUT6 1E
PR A K B B G T R AR N R Rk . T
o, Li ZVEORT 2 M E IbSUT2 EH
(IbSUT2x Al IbSUT2y)7E i i £ v 2 P 78
WHEBGE M, T 2 # IbSUTI1 & 1 (IbSUT1x Fl
IbSUT1y) R I X FiG 5 1bSUTI FEAEE
M- FEik, WO IBSUT2 fEREM h B RME, F
FHHP2HE R T H % 1bSUT3 JE R 9mis AT hREr e
WEEa R, A A8 A i A A |-
H 1pSUT3 JERTE H AR h A %k
HeixFHZ SUT mwrseisl, §#
SUT Gt it 35 R #6493 B 2 FIBH 62 h I T g i
RiERE . BTSSR B, 2 D RERI S & A g
it 35 DR 7 AN [ S A9 OB R %) 22 o 2 TR £
2SR, FRES 5 H E YR E R FORETER
AR ARBFFERX 2 ANSER T T s A
FEIRME AT, X I G B 1 A S 20 B 57
W DR T T 530, JER S ERIR T i =
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33, "PUEMEFMRE 22, i 1S, RTER
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ReEpAe s G A YRR 2= B S S e e I = v
£ B R I (Arabidopsis  thaliana) Col-0., A [
MHEL(Nicotiana benthamiana)Fiia T E2EY)+5
it A AR PO A S e S H A R
1.2 753
1.2.1 HESUT EERRE

(1) HEAR S RNA BYFRE BOH 25,
TR 22 BAR)E 65, 80, 95, 110 Al 125 d ik
MR F2 28 A SR U T A %R, —80 °C
PRAF o H PR RNA 07 7E S IR A LR
b5 A BR7Z> 7] RNAprep Pure #1475 RNA 2
B GUa B A R T, HZnd | ilk; . 3225 RNA
LB -2 8 RNAplant Plus F5#9) 5 RNA H#EHL
IR UEEH AT o

() 1B RIS RNA-seq i dE 3545 19 7E
AN TR SE 3 FORE MR 04 H S8 A R & B R R Y B
WA 2R REMNEE SUT 4ifS 5L unigene
¥ %] comp62788 c0 seql (AW 5% i 44
IbSUTs2785) 1 comp81616 c0 seql (AWF5% iy
H N IbSUTy 616) >, G5-G7E H R DR 21 gk 4
s e s 5, {#if Primer Premier 7.0 %X
%3t 3'RACE Hl 5'RACE F:F51 ¥ MEY 5]
Y. ARSI YE BN 1 iR,
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Table 1 Primers used in this study

Primer name Primer sequences (5'—3") Size (bp)
62788-5-1 TAAAGGGGCGGCGGCGACCGAAACG 25
62788-5-2 GGACGCCACCATTACTATCTTCC 23
62788-3-1 GCTGGCGCTGGACAAGGCCTCTCCT 25
62788-3-2 CGAAGGTTGAGCTATCTGGTGGT 23
81616-5-1 GCTCGCTGACCGTGCTCAAGGCC 23
81616-5-2 AGAGCCGCGGAGATGAAGAAA 21
81616-3-1 CCAGTAGCACCGGCTCCGGCCAAGGT 26
81616-3-2 ATTTGGGGGTGGGAATTTGCCAG 23
C62788-5 ATACAATGTTGGTTCTCTATATATT 25
C62788-3 CAAAATCATATCCCTTTTG 19
C81616-5 CCACAAAATCCTCTCACTACACTTTGTATG 30
C81616-3 TGCTTTGCTTGAAATAAGTTAACATCTCAC 30
SC62788-Fwd GGTACCATGGAGAGAGACTCCG 22
SC62788-Rev TCTAGAGTGGAAACCACCACCAG 23
SC81616-Fwd GGTACCATGGAGAACGGTGCCATG 24
SC81616-Rev TCTAGAATGGAAAGCAGCCACAGG 24
S162788-Fwd TCGACTAGTGGATCCATGGAGAGAGACTCCGTTAA 35
S162788-Rev TCCAAAGCTGGATCCGTGGAAACCACCACCAGATA 35
S181616-Fwd TCGACTAGTGGATCCATGGAGAACGGTGCCATGAA 35
SI81616-Rev TCCAAAGCTGGATCCATGGAAAGCAGCCACAGGGA 35
TSUT62788-Fwd CACCATGGAGAGAGACTCCGTTAA 24
TSUT62788-Rev GTGGAAACCACCACCAGATAGCT 23
TSUT81616-Fwd CACCATGGAGAACGGTGCCATGA 23
TSUT81616-Rev ATGGAAAGCAGCCACAGGGAC 21
IbH2B-QF GTGCCGGAGACAAGAAGAAG 20
IbH2B-QR CTTGCTGGAGATTCCGATGT 20
IbUBI-QF CTTGCTGGAGATTCCGATGT 20
IbUBI-QR CTTGATCTTCTTCGGCTTGG 20
AtACTIN-QF ACACTGTGCCAATCTACGAGGGTT 24
AtACTIN-QR ACAATTTCCCGCTCTGCTGTTGTG 24

QIbSUT62788-Fwd
QIbSUT62788-Rev
QIbSUT81616-Fwd
QIbSUT81616-Rev
Fbar
Rbar

AGGGCGACGGAGATGAAGAAGCA
AATGCGAGCGTCAAACGCACTCT
GTTTTCGTCGCCGGCTTCTGGAT
GTCGCAGGCTTTCGTCTTCGTGA
CGACATCCGCCGTGCCACCGA
GTACCGGCAGGCTGAAGTCCAGC

23
23
23
23
21
23
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(3) RACE 4 3 s v JL [H o DASRER A H 220t
Mk . 3225 B s RNA Jg#iti, #24 Clontech
NEI SMARTer™ RACE ¢DNA Amplification
Kit VB A s & % RACE ¢DNA 35—
#E . LI RACE ¢cDNA At , 435l 1 fo ik 3L A
585 cDNA (1) 5" A1 3" A 501 751 o (i F 51 40
62788-5-1 F1 62788-5-2 414 IbSUT 5755 BN ) 57
Ko, G 62788-3-1 1 62788-3-2 44
IbSUT 785 BRI 3" % o PCR S 45454 95 °C
5min; 95°C30s, 60°C30s, 72°C 1 min, it
35 AMEH; 72 °C 10 min, i FREE ) ey 1
IbSUTy;5:6 %A o

Bk HW R B, BB BREER
pEASY-T5 Zero Cloning Vector, HH T ik
(PEASY-T5 Zero Cloning Kit)lg H It 4044
W ARG RRAE . ¥ B WA B 2= RImF R
(Escherichia coli) DH5a JE&3Z 2540 26 4= T4
Py T AR () ey A PR JIINY .

(4) EVEIER 4K cDNA FHI9 14, 2047 b
R RACE 745 5 . {4 Primer Premier 7.0 %X
Bt &R 2K 1. D SR hiRE 22
ML PAE . 25 BULE RNA AR, #5250
TaKaRa /A ] (1Y) PrimeScript " RT reagent Kit with
gDNA Eraser VIl 5 #4E, % 5% 2E i cDNA,
DA 5 cDNA st , i FH 5 1 91205 C62788-5
M C62788-3, LI K5l ¥4l & C81616-5 Fi
C81616-3, ¥ &Rk ILH 2K cDNA J741,
PCR ¥ 34 A S 4144 95 °C 5 min; 95 °C 30 s,
60 °C 30 s, 72 °C 1 min, 3t 35 PMEH; 72 °C
10 min. [ H ) 7 B, #4% pEASY-T5 Zero %
TRIFHEAL KA AF R DHS0 B2 G 564 TAEY)
TR R FRA FIY .

122 4®YEEFESH

FIHHEA: Geneious 4.8.5 734 IbSUT 5755 Al

IbSUTs 615 5 G FF 5 1) 352 HE o 38 & 4K
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DNAMAN #ATE [P LT, THEEE . EE
1] 41— AR . K MEGA 7.0 #4418 1
ZIFHN R, I i 48 4% (neighbor-joining, NJ)
BHERGE LB M. WL NCBI $H E 1
BLASTP T HX} IbSUTsy785 #1 IbSUTs1615 415
cDNA 751 4t 1t S 5L TR P S A T 45 ¥ 30T, 9%
JFi it TMHMM 2.0 M35 545 IbSUTes Al
IbSUTs)616 £ 1185 BREA5 F4 3 14 50000
1.2.3 THHRRE L

4 pCAMBIA1300-GFP #4411 £ v [ fir
A IbSUT s2785 « IbSUTs1616 35 1) 4 55 )5 51
(coding sequence, CDS)/¥ 51, {# F Primer Premier
7.0 B S EEVIOLE S, LIk 1 5
A5 95 d HeAil cDNA SfsH, Ziilfdi S 14l
4 SCSUTgss-Fwd I SCSUTgy7s5-Rev, LI G |H)
204 SCSUTgig16-Fwd il SCSUTg 16-Rev, 434"
2 B CDS P4, ARG %4 pEASY-TS
Zero FIAIFHAL KIAIT R DHSo S22 2000,
ik pEASY-TS Zero-gene AR AL FHME: vale
PA Sac 1 A1 BamH 1/E RV S, RIUCAE 7,
RE P i g2 Al & & 38 E K pCAMBIA1300-
IbSUTey755-GFP Fl pCAMBIA1300-IbSUTg616-GFP.,
VA - 1 5 3R 3K AR R A AL AR AT A TR PR
GV3101 Jeaz 241l .

¥ FR A pCAMBIA1300-GFP 25 {4
P AAT T A LB PR 5 ) S S T mCherry 1Y
o S AV A T i R M 7 AR FR B, A 2K ]
LSMS800 3t R A B T ME W IEE S .
GFP R G 488 nm, EHHEIH 505-530 nm,
RFP U EIK: 543 nm,  REHEHIK 560-615 nm™,
124 RIEREXNSH

KT YSE IbSUTsp785 Tl IbSUT ;616 FE PR 2
BURBH, A AR 22, 125 10
SR 33 Bk )G 65-125d At F225 | A
PR , 759 & PCR {¥(Bio-Rad CFX96TM
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Optics Module, 785BR06729) I #4752 B} 56 Y e
# PCR (real-time
polymerase chain reaction, RT-qPCR)¥:ll . N
B[R V6 H 5592 & (UBD M4 2K 1 (H2B) 2 fith 1
Vg Y 4 A 4 Bk IbH2B-Fwd Al
IbH2B-Rev . 5| #14H 4 IbUBI-Fwd F1 IbUBI-Rev.,
5 1205 QIbSUTeyrss-Fwd Fl1 QIbSUTgss5-Rev
544 QIbSUTsi616-Fwd Fl QIbSUTg616-Rev
Ay KGN IbSUT 52755 A IBSUT 51616 2RI Fe 51,
M AL X E R Y R H PR F] TransStart
Top Green qPCR SuperMix ¥ £ (AQ131-01)ijt,
B AT L e i, 84T RT-qPCR 325 . PCR ™
WAL A SN 25444 2 95 °C 5:min; 95°C 10's,
57°C30s, 40 MERF, KEEIIZL 60-95 °C,
W 0.5 °C.o 38 I T EE /0 AT AN I W M
WA, B RT-qPCR =¥yl i, LLEE
RT-qPCR 7Rkt . JE R A AH X 22 28 /K7
SR 27 R A TR NS 3 )
SEEA, RT3 ar EE IR
1.2.5 SEY2102/ura3 B4 B M S2I6

R 45 pDR196 # K 1y £ 50 B £ &5 F
IbSUT 53755 Fl IbSUT,615 B CDS J¥ 41, {fi FH| Primer
Premier 7.0 X511 5"l & BamH 1 BEUI 55
5. Liaik 1 58405 95 d Uil cDNA h
MR, 43l B 4l 4 SISUTerss-Fwd Al
SISUTerss-Rev, LB A SISUTsi616-Fwd
1 SISUTgie16-Rev , 43 3 97 38 IbSUTsy755 Fl
IbSUTy 615 FEERE M it P41 o 4387 ik A
25 [ RE IR IR AR pDR196, %5 I Pkl
J¥OOE B oM OBH M oSC B TR K oy &4 N
pDR196-IbSUT4,755 1 pDR196-IbSUTg6160 1<
PEG/LiAc % ¥4 43 5 ¥ pDR196-1bSUT4y7ss -
pDR196-IbSUTsg1616 pDR196 =% #& M
pDR196-StSUT1  PHM: 2 1A 73 51l e A1) FRE M il
B SRR SEY2102/ura3 ., PELEBH LR AR

fluorescence quantitative
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A 3 )X I s BXE T LA R AR s 2 R o — Bk
Ui SD/-Ura [BEMARR S [, 30 °C £53% 3-5d,
B5UE IbSUTea7ss Fll IbSUTs 1616 42 75 HA HEWE S 12
hEERT,
1.2.6 EBY.VW4000 f% 382k B 4P SLI8

¥ 1.2.5 b & A B PR v B R
pDR196-1bSUT¢,755 . pDR196-IbSUTg616. pDR196
23 3% 5 pDR196-ScHX TS5 BH 1 Sof HE 28 4443 331 5
b C W8 S BB T R EBY.VW4000™ I ik
K 4 97 &P J5 i, B AIE IbSUTgarss Al
IbSUTs1616 42 &5 HAT CHHLIZ DI RE
127 EEERENETHRIRERIE

DLERRY 1 SRHR)E 95 d AIBAR cDNA i
M, AR Gateway Erar N7/ v e oW |
IbSUT 3785, IbSUTy616 89 CDS ¥4, {#i il Primer
Premier 7.0 AT 5 W20 5 TSUTey785-Fwd
TSUTgmss-Rev FI5I M4 4 TSUTg66-Fwd Fil
TSUTg1616-Rev, 20 H47 1 2 4~ IbSUT FE IR 1) CDS
J¥ 41

% #% pENTR™D-TOPO® # 1k , If #% 1k
DHS5o JE&AZA, il B HUA JE DR i AT 2844
pEarleyGate101 # &R IN AR BTk, i@ LR
S %% pEarleyGate 101 SR FI45 3L A7) 3%,
gk, 2% Gateway ™ LR Clonase™ II Enzyme
Mix UiBH-BiEf 7. #54k Trans-T10 B2 25400, FH
PE H 4 % 1K 5> Sl 4y 4 8 pEarleyGatel01-
IbSUT¢,755 #11 pEarleyGate101-IbSUTg) 4160

A3k 2 SR Y B A AR TR AR AR AT
B MP9O JERAZ A0, R FRESE I 5 AR I
Col-0 B, fi[f] 0.01% Basta §i e 48 g 7145 L A
T PR . B AR A0 0 22 A 40 e I B 5 PR B
Wi, ffiF] CTAB LU A DNA P2, R A5
Y1414 Fbar Al Rbar, ifid PCR 357 vk P AL
Fho M To AU 0k 3 A2l BHPERE 3 bk &
T2,
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1.2.8 FEFEURTTH IbSUT;755 F1 IbSUTs1616
EERRIEENE

BG-GB R R P B 3 Bk, B~
BARREC 3 ANF A HREL RNA, vk R ESCH 241
BHE RNA AJHEEL, f# A PrimeScript RT Master
Mix (TaKaRa)ifkifl| &7 20 uL KR ikfriisk
5. 1F Bio-Rad CFX96 Touch PCR ¥ I, #i#
SsoAdvanced PreAmp Supermix 257 &5 15d B B i
W N, VABIREIT ACTIN NS,
gy 5 R 51 ¥ 41 A QIbSUTeyrss-Fwd Al
QIbSUTgy7ss-Rev., FI1HI41 A QIbSUTg616-Fwd Fll
QIbSUTg616-Rev. 54 E AtACTIN-Fwd
AtACTIN-Rev #17 RT-qPCR 25, H& R Al AF Xt
TR R 27 LA T TR B ER R L
3 ES, JFEET 3 oMy E AR IR
129 HERMREITREUWE., BHEFEHR .
AAMESE. TAENNE

RSG5 i FE IR R P RE AL 10 > Bk
120 Frit b T R ADWEL A K B 5,
ARZRE 3 ASBERA 10 Frot i, BUERD 3 51
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Figure 1 Phylogenetic analysis of SUT proteins. ArSUT2 accession number is GFY88434 (4. rufa), ArSUT4
accession number is GFY85932 (4. rufa), AtSUT accession number is CAB92307 (4. thaliana), AtSUT2
accession number is NP_178389 (4. thaliana), AtSUT4 accession number is NP_172467 (4. thaliana), AtSUC6
accession number is NP 199174 (4. thaliana), AtSUC9 accession number is NP 196235 (4. thaliana),
HbSUT3 accession number is ABK60190 (H. brasiliensis), HbSUT4 accession number is ABK60191 (H.
brasiliensis), IbSUT1x accession number is ADL63119 (/. batatas), IbSUT 1y accession number is ADK62516
(1. batatas), IbSUT2x accession number is ADL63120 (/. batatas), IbSUT2y accession number is ADL63121 (/.
batatas), IbSUT3 accession number is QGWO08804 (/. batatas), IbSUT4 accession number is QGWO08803 (/.
batatas), JrSUT accession number is AAU11810 (J. regia), LeSUT1 accession number is CAAS57726 (L.
esculentum), LeSUT2 accession number is AAGI12987 (L. esculentum), LeSUT4 accession number is
AAG09270 (L. esculentum), LjSUT4 accession number is CAD61275 (L. japonicus), MeSUT accession
number is ANZ54938 (M. esculenta), MtSUT2 accession number is KEH32639 (M. truncatula), NtSUT1A
accession number is CAAS57727 (N. tabacum), NtSUT4 accession number is BBN23601 (N. tabacum), OsSUT1
accession number is AAF90181 (O. sativa), OsSUT3 accession number is BAB68368 (O. sativa), OsSUTS
accession number is BAC67165 (O. sativa), PmSUT accession number is CAI59556 (P. major), PsSUT1
accession number is AAD41024 (P. sativum), SbSUT4 accession number is ACX71839 (S. bicolor), SISUT
accession number is NP 001234344 (S. Ilycopersicum), SsSUTS5 accession number is ALS46600 (S.
spontaneum), StSUT1 accession number is CAA48915 (S. tuberosum), StSUT4 accession number is
NP_001275070 (S. tuberosum), TcSUT2 accession number is EOY01998 (T. cacao), VvSUT accession number
is AAD55269 (V. vinifera), ZmSUT2 accession number is AAS91375 (Z. mays), ZmSUT3 accession number is
ACF86653 (Z. mays), ZmSUT4 accession number is AAT51689 (Z. mays), ZmSUTS accession number is
ACF85284 (Z. mays).
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Putative conserved domains have been detected, click on the image below for detailed results.

Protein Classification: MFS transporter

major facilitator superfamily (MFS) transporter facilitates the transport across cytoplasmic or internal membranes of one or more from a
variety of substrates including ions, sugar phosphates, drugs, neurotransmitters, nucleosides, amino acids, and peptides
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Putative conserved domains have been detected, click on the image below for detailed results.

Protein Classification: IFS transporter

major facilitator superfamily (MFS) transporter facilitates the transport across cytoplasmic or internal membranes of one or more from a
variety of substrates including ions, sugar phosphates, drugs, neurotransmitters, nucleosides, amino acids, and peptides
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Figure 2 Protein structure analysis of [bSUTg,75¢ and IbSUTg;616. BLASTP search results of IbSUTg,755 (A)
and IbSUTjg1616 (B). Prediction result of transmembrane domain of IbSUT;735 (C) and IbSUTg;416 (D).
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Brightness

3 IbSUTsy75s F0 IBSUTy 616 YREE R BB 2R B0 E 3L
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A: pCAMBIA1300-GFP V4l E 7. B:

IbSUT 52755 3R G i B (AR A AE DT, C: IbSUT 616 35 D 2 0% 25 11 149310 400 JfL 3 37
Figure 3  Subcellular localization of pPCAMBIA1300-GFP (A) and the proteins encoded by /bSUTy79s (B) and

IbSUTy;616 (C).
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4 RT-qPCR $#7 IbSUTs EFEFREER  YS10, XS22 F1 YS33: HESMELE 10 5. 5% 22
FiSE 33,65, 80, 95, 110F1125: #xifiJ5 65d, 80d, 95d, 110dMI125d. *. **435IFK/RTE 0.05/0.01
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Figure 4 RT-qPCR analysis of the expression patterns of genes encoding /bSUTs. YS10, XS22 and YS33:
Sweet potato varieties Yushu 10, Xushu 22 and Yushu 33. 65, 80, 95, 110 and 125: 65, 80, 95, 110 and 125 days
after transplanting. * and ** mean significant difference at the 0.05 and 0.01 probability levels, respectively.

The expression of IbSUTy,7585 in root tuber was used as the control group for #-test, and the expression of
IbSUTg;4,6 in leaf was used as the control group for #-test.
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Figure 5 Verification of sucrose transport function
in yeast sucrase mutant SEY2101/ura3. 1x, 20x
means that the dilution were 1 times and 20 times,
respectively.
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Figure 6 Verification of hexose transport function in yeast hexose transporter null mutant EBY.VW4000/ura3.
1%, 20x means that the dilution were 1 times and 20 times, respectively.

http://journals.im.ac.cn/cjben



AR S/ HERREEEENIAES

IhEE. 1bSUTs616 AJ BEHA 4 1z ) 2 4 AL R BE Y
Uife, (HHFZEIIEESS T 1bSUTerss; AT REASE
A s U AT SRR g
2.8 HHEAMmMEITHESREL
28.1 BEBEUIMETHRES AN FRIL
ENH

T TE IDSUT 55755 T IBSUT g 616 55 R I T RE
K FHREAETE 2R AL R T PR R Col-0. M T
PR3 R DRI AR 3R v 20 e AR B SR TR R R R

KW 3 NAi G R R, IbSUTess-2 .

IbSUT4785-3 . IbSUTea785-9 #l1 IbSUTg616-361 .

IbSUT3;616-426 . IbSUTg;616-382, RT-qPCR £ 4
R, IbSUT 1616 T IbSUT 52755 1 ITEAU TG ST IE
IR, HP IbSUT 52755 Fe R R IbSUTea785-3
Y IbSUT 2755 K2Rk 5 5, 1bSUTe785-9
HIRZ, 3% 2 DRR IbSUT 527 MR IE RIS
WP R R ST AR S PR 257, TbSUTer7ss-2 Y
A (E TA)o IDSUT; 616 5% 5 ARE R IbSUTg1616-

A 8 r B 1.5
g = 2 8 sk
ol i % = k%
par) o = < ot
.§§ 6 T 52 10} " I ==
5 4r 1 52
E" g 2 | I‘S E§ 0.5 r
& & =B
L 3 el
0 0.0
C D
Col-0 IbSUT, 361
Col-0 IbSUT 52
IbSUT 3745-3 IbSUT, -9 IbSUTy,6-426 bSUT, 382
E  ~— 40 F
E 40 ’E‘ 30 -
e 30 1 % T
z A $ 20 ¢ B
S 20t 3
*o- G
& en
S ]
= B N o o 9 =0 N N o N
R A S S & @
A6 A& A& & & &
XN N RO
& © N s S S

R ®

7 HE IbSUTs1616 M IDSUT 52785 RiRARIEPN BT EMRRBE YR MM R ENRIZE  A: IbSUT,ss 5%
RI. D: IbSUTs1616 5N ST R, E: IbSUT 52755 55 ARG ST 7 K/, Fo IbSUT 51416 55 3 R HUU RS
FEm RN, PR ER R I 20 AR BEAT IR #*3RORTE 0.01 KF b 22 5 3

Figure 7 Expression of /bSUTgs;6;5 and IbSUT;795 in Arabidopsis and phenotype observation of transgenic
plants. Expression of IbSUTs278s (A) and IbSUTgs;4;5 (B) in leaves of transgenic Arabidopsis. Phenotype of
Arabidopsis  expressing [bSUTs,7ss (C) and IbSUTgi616 (D). Length of leaves in Arabidopsis expressing
1bSUTs,785 (E) and  IbSUTs 656 (F). For each transgenic line, the length of leaves was the mean value of
lengths measured using 20 leaves. ** means significant difference at the 0.01 probability levels.

&: 010-64807509 : cjb@im.ac.cn



2786 ISSN 1000-3061 CN 11-1998/Q 4=4# T #2244k  Chin J Biotech

426 W1 IbSUT ;516 5 R 60k T F3 157 , IbSUTyg 616-382
YR, IbSUTy616-361 HRA, +5 5574 14
T AR EPE 2 R (K] TB) AR MR AE K &
FE], WNEALEE DI AR R TP R 10 -5
PRAN 20 it R, PR SEIRE RS Col-0 B A= Bl
FE PR R BRI TSR, R I S IR R IR B A
AAUIEHAERERT, RIERKE 1bSUTsz M
IbSUT ;616 FOHARE T HE AR A A B DR e B A 78
HIRR(El 7C. D), AHBR B R RN R T A
BUMAR, HAPRE R IbSUTgrss-3 MK 5 5
TR AR BE(JE] TE), AT WL IbSUT 55755 1 57 I5 5

A B

19009
140

@]

S
[=)}
1
(=]
1

Starch content of
leaves (mg/g)
e
=

—

Soluble sugar content of o
leaves (mg/g) _

(=T oS B S =\ T - ]

=
o

B 8 IbSUTs;75 BIRIBERIENT THIREITTEMMAAMENES S

TR B DR AL g O 1 AR K R B AT R R — 2 5%
Wi 5 117 IbSUT s 616 FNE 3 PRAR R (A I 5 0 REAR
b JE P 2 25 (K] 7F)
2.8.2  IbSUT ;75 iR FRIEHARTTAE VK IE M A0
AAMESSETH

KI-I, M ARG g5 R B, RiEEA
IbSUT 53755 $A B IF B - Y a5 5 5 %) HEAH b TG
B 22 (18 8A), TMIAR AR YL (2 bb MY Az 7R IR (1A
8B). MR IR AR R 2SS R, R
221K IDSUT 53755 PARE ST W I 1 SRy T 1 5 B A 7
X HEAH EE TG B 35 22 5 (K] 8C), BRFR 1bSUTa7g5-2

IbSUT 5755-2

IbSUT 5745-9

E

< 0.04r

L5

]

& ~ 0.03F

[==T-1)

= -

Eh 002

5 7 oo1t

=

= 0.00
O A ™ 9
QO &hf’{@-' &@:\‘%" &d\@"

O N N

A: IR YL, 0. Col-0;

1: IbSUTe7s5-2; 2: IbSUTer7ss-3; 3: IbSUTer7ss-9. B: HIRIIFHIRMLYL. C: BRI FiEH & &, D:
PRI R AR & R . B R R 3 M EY A, IR 3 i RS . E: WIESTR T T
Krd, R PR R 4 DY, JFREE T 4 YOy B AR+ I RIRTE 0.05/0.01 K- 28R
Figure 8 Heterogenous expression of /bSUTs,7ss altered the starch and soluble sugar content in Arabidopsis.
Iodine staining (A) in Arabidopsis leaves. 0: Col-0; 1: IbSUTgp788-2; 2: IbSUTe788-3; 3: IbSUTea788-9. lodine
staining (B) of Arabidopsis root tip. Starch content (C) and soluble sugar content (D) in Arabidopsis leaves. For
each transgenic line, three independent biological replications were performed. 1 000-seed weight (E) of
Arabidopsis. Four independent biological replications were performed for each line. * and ** mean significant
difference at the 0.05 and 0.01 probability levels, respectively.
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Figure 9 Heterogenous expression of /bSUTgs;4,6 altered the starch and soluble sugar content in Arabidopsis.
lodine staining (A) in Arabidopsis leaves. 0: Col-0; 1: IbSUTg616-361; 2: IbSUTg1616-426; 3: IbSUTg;616-382;
lodine staining (B) of Arabidopsis root tip; Starch content (C) and soluble sugar content (D) in Arabidopsis
leaves. For each transgenic line, three independent biological replications were performed. 1 000-seed weight
(E) of Arabidopsis. Four independent biological replications were performed for each line. * and ** mean
significant difference at the 0.05 and 0.01 probability levels, respectively.
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