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Abstract: MOC1 encodes for a plant-specific GRAS family protein, and this gene plays key role in the
formation and development of axillary bud.Since the gene promoter is directly involved into transcriptional
regulation, functional analysis can accurately locate the expression site, development stage and regulation
mechanism of gene.Cloning the sequence and function analysis of SCMOC1 promoter will be of great significance
in illustrating the regulation mechanism of SCMOCL1.In this study, the 1874 bp promoter sequence upstream
of ScMOC1 was isolated from the genomic DNA of sugarcane main cultivar ROC22 by using nested PCR and
genomic walking methods.This isolated fragment was verified to be the promoter of SCMOCL1 via sequence
structure analysis. The results indicated that SCMOC1 promoter contained a few of core elements of the eukaryotic
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promoter such as TATA-box, CAAT-box, several light, hormone responsive elements and a cis-acting regulatory
element related to meristem expression ( CAT-box ) .We speculated that the SCMOC1 promoter could regulate
the expression of SCMOCL1 in a manner of hormone treatment, required for the sugarcane tillering regulation by
the CAT-box cis-acting element.By constructing the target promoter into pBI121 plasmid that contains a GUS
reporter, the results showed that this promoter could result in transient expression of GUS gene in sugarcane
young leaves, and the deletion analysis indicated that the basic promoter sequence of the promoter was between
350 bp and 500 bp upstream of the starting codon ATG of ScMOCL1.Thus, these results obtained above will
provide the foundation information for SSMOC1 on transcriptional regulation.
Key words: Sugarcane; SCMOC1 promoter; cloning; transient expression analysis
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Table 1 PCR primers used for promoter isolation and deletion fragment construction

514 % Primer name

5147 %1 Primer sequence (5'-3")

& Function

AP1 GTAATACGACTCACTATAGGGC He3k 514

AP2 ACTATAGGGCACGCGTGGT

pMOC1-R1 CGCTGTTGCCGCTGCTGCCGTT pZiZlky

pMOC1-R2 GCCATTGTTGTTGTCGGTGTCGGAGTC

pMOC1-R3 GCTTCCGTGACAGGACATCCTCATCTGC

pMOC1-F TGGATTAGCGGTTGGTGAC EouSil ElEY

pMOC1-R CATAGCTTCGACGGTCGTTC

pMOC1-A-FHI gcagAAGCTTTGGATTAGCGGTTGGTGAC INEGVIAL R B B A K Sk ok B BUE 1) 514
pPMOC1-B-FHI ggacAAGCTTTCTCCATCCACCCATCGTC

pMOC1-C-FHI gcacAAGCTTCACTCACTCACCCTTGCTG

pMOC1-D-FHI gcagAAGCTTCTCTACCCCTCTGAGTTTACAC

pMOC1-E-FHI gaacAAGCTTTAGGGGTATAGCTGATGAGCTG

pMOC1-RBm gataGGATCCCATAGCTTCGACGGTCGTTC gL 80 R B A Sk R B n 5 1)

1.3 ScMOC1 BahF R 3 &5 1

& 8 F 4 K J¥ % 3@ & NCBI 1) BLASTn iff
A7 FXF 3 B, SR 5 38 5 6 4 PlantProm Chttp:: //
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1E 2k % {F Plant CARE ( http: //bioinformatics.psb.
ugent.be/webtools/plantcare/html/ ) 347 I = 1 FH ¢
AT 53 Hr o
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pPMOC1-E-FHI #1 i 1] 5| #) pMOC1-RBm (5% 1),
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KA R BOTY 5347
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SRR [RIRE T AR R B 45 e B AR B
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e A I FE 2H B

I FH 5 il v 4 28 2 RN pBI121 %5 444 ( FH
PEXT AR ) 23 5 AL AR AT T GV3101 SR A2 S 4l , 18
T PCR %78 PH M T b Jo DR P8 S R 1, SR e 4
1:100 4" K$557 % ODgy N 1.0 2247, H 1/2 MS Hi:
% ODgyo M 0.6 J5 1= Y& 7 5 TG 1 45 /E V) i 0.5 cm?
AN H RO, R YR B AME AR T 2,4- =
SAHRA T (2,4-D, 3 mg/L) 2T T 7R ( AS,
100 pmol/L ) f &4 1/2 MS 3535 5L |- 25 C BRI 4%
PF I 3% 3 d, B 5 % 2= 7% 2,4-D (3 mg/L ) Flks
277 (Timentin, 300 mg/L ) ) [& {& MS | 25 C
W54 UF R IR 9% 4 do Fe e B IR A i A AT
AEIAIE UM (1 mg/L ) ) GUS i, 37 Cid
R F 75% W S B €, 480 53 G € 1 1
AR, B T S5 L ) (RYE
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PCR, 25 SR 445 23k B 2. F9F 55 1 %8 PCR
7= W) W B 50 A% 5 45 B 2 uL AR K, 4l 51 4
AP2 Fll pMOC1-R2 i 17 & = PCR Jf i Jk. 45
i 7% FH EcoRV fif 4b 3 i) £ Mz 28 Wi % PCR J5 7F
3000 bp F1 700 bp K} 3Tt BLH 2% 3 B 1) 4517 (]
1),¥ 2 240 41 MV el AL 3t e BN 7, AL /4%
A E W, K/ oh 644 bp (& 1b #i sk 48 R B ), 5
ScMOC1 fY 5'UTR 5 — B 189 bp Y & & X 1k, {1
KA, 1EFRAS R 5" it 514 pMOC1-R3,
55 AP2 it % i, L4 ECORV it 4] 3 fin 42 3k 1y 3 Al
41 DNA 2 5 #iz, PCR ¥ #% 153 %] 1 4% 2100 bp ¥
s (I 1e i 2k B 48 i BO), s BN T 43 A iR
JIF 4R 45 149 7% %1 &y SCMOC1 | i 5 3 + % %1, h
T b —L B UE Y 1G5 LS R AR AR 1 T B
JF A PFEE i AR IS DR T 9t i e 8 e kK
P 14 5| ¥ pMOC1-F, pMOCI-R L) ROC22 % [A 21
DNA WA 1T PCR ¥4 , f: & 35 A5 — 4% 1800 bp
Ze AR B BE (IR 1d 573k B s ). 1% A B

M (bp) M (bp) M

5000
2006 3000
3000 2000
2000
1000
1000 750
500
250
100
a b c

pMOC1-A-FHI . pMOC1-RBm PCR 4" 1 Jf- 77 [ ]
JE 50 AT, I AR A BRI AL S R s e K R
Bt A-1874 bp, $& HUsTRL | i U1 101 WS 5 LA R
VAL S AR pBI121 3% £z Ak FR ISR I 4 22
o 41 R B IO i D) 7 L UK 4 R AT B Lee,
i Sk P 4g Sl A B LY kR T2k
FB.
2.2 ScMOC1 BzhFFE34aHh

B S AR AT (TSS) F i /R fIr A58 o 1 1%
S TSS £ T ATG 11725 342 A~ Fid J ik (141 2
KL A KL ), T5000 fF 15 (19 TSS score iy 1.9952, TSS
ATG [8] %)% 51 &y SCMOC1 /) 5" UTR X ( [ 2 ¥ K
058 R BRI ), 12 X BN ik PR 36 36 o ke o B
Ve =R H oo & 21 ScMOCL i 8
5 ZA R B F %O oo TATA-box , CAAT
box. It b, it & A Z 4>t b ot 14 ( G-Box ),
34~ W V& 1R w7 T /4 C ABRE ). 14> 7K 4% 18 1) i
Juff ( TCA-element ), 1 A4~ A= K Z i )i JoF ( TGA-
element ) UL M 1 A4~ 5 43 A4 H 4L 3R K A W) JE #2500
4 ( CAT-box ) F1/0 %t DRE core . MYB 45 31 RE K 1
JClE, R B 17 9 B AR oo w45 5 an sl 2.
%2 B

(bp) (bp) M (bp) M
3000 3000
5000 2000 2000
1500 1500
3000
2000 1000 1000
1500 800 800
1000 500
800 500
500 300 -
300

300

d e

7k B 261 H 92517 5 a: L EcoRV BTIS Y ROC22 JE P41 DNA Jytiiti , AP1 il pMOC1-R1 51115 1 % PCR 4524 ;
b: 45 1% PCR F=HIHi RS AR, LA AP2 Al pMOCL-R2 5 4550 PCR 4551 ; ¢: A ROC22 FE[H 41 DNA SR,

AP2 Fil pMOC1-R3 37514 PCR %555 d: L ROC22 KE[F4H DNA SR R 3 T4 K 5 e FEH4RIRBUR SR IR B DI S E 45 R
The arrows mark the target bands. a: The first round of PCR product which used the ROC22 genomic DNA digestion by ECORV enzyme as
template and AP1, pMOC1-R1 as primers, b: the nested PCR results which used the first round of PCR product dilution as template and
AP2 and pMOC1-R2 as primers, c: the PCR results which used the genomic DNA of ROC22 as template and AP2 , pMOC1-R3 as primers,
d: the full length of the promoter amplified by ROC22 genomic DNA as the template, e: the results of the recombinant
vector plasmid extraction and enzyme digestion identification
Bl 1 /A3hF PCR ¥ G RESVIEERIKE

Fig.1 PCR amplification and digestion of promoter fragment
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AGTAAATCAG GTTATTACCT
TATA-box
CTATACATTC ATATAGGACT
GATATGTAAG TATATCCTGA
ABRE/G-Box

i TTTCTTGAGT
TACGTGCACA ARAGAACTCA
CCCCCCCCCC ATGATCCGAC
GGGGGGGGGG TACTAGGCTG

ARACAACCCA ACTCATTATA

TTTGTTGGGT TGAGTAATAT

TATTTTAGCT TCCCCCCCAA

TTAGCGGTTG
AATCGCCAAC

MYB TCA-clement

GTTGGTAGAT

CCTATTTGTG
GGAT
TTATTATTTC
AATAATAMAG

AGCTAGCTTA
TCGATCGAAT

CCCCACCCCC

GTGACTAACT GTTTAGCGTT TAGCATTTTA GARARACGCTC

CACTGATTGA CARATCGCAA ATCGTARRAT CTTTTGCGAG
CAAT box

TGCACTT TCATCCTTGC ATAATTT GTCATACCH

ARAACGTGAR A GTAGGAACG TATTAMAGTT ACAGTATGGT

TTATATGTTG GCCCTTAGAT CTGTTTATTC AACACCCCCC

AATATACAAC CGGGAATCTA GACAAATAAG TTGTGGGGGG

CGCTTTTATA el

GCGAAAATAT TAATCGAAGA TACATTCGGG TTTACAGTTG
AT~TATA-box

AATCTTGGAC ACTTAGCTHENEEEETCCTT ATCTATAGCT

TTAGAACCTG TGAATCGAAT ATATTA

I-box  GA-motif
ACCATCTATA TGGATTATTT AACTGATGTT GGAGTATGCA

ATAAAATCGA AGGGGGGGTT
AACTGACCCT TAATAGAGGC
TTGACTGGGA ATTATCTCCG
CATCTGTAAA ATCTATGRAR
GTAGACATTT TAGATACTTT

TTAAARAACA ATTAGCCTTA
ARTTTTTTGT TAATCGGRAT

AGAGATAATG GAGACTAATT
TCTCTATTAC CTCTGATE

GARAACGTTGC ATCCATTTTG
TAGGTARAAC

ABRE
CTGGCTGGCT ATGGCTTTGG
GACCGACCGA TACCGAAACC
CGG EG TCTCCATCCA
GCCAGGTTAC AGAGGTAGGT

TTTTTCCATT TTCTTTATTA
ARARAGGTAA AAGAAATAA

AATTTGTAAA TTATATCACA
TTARACATTT AATATAGTGT

GAACTGTGTA
CTTGACACAT
AGTACTAATG TAAAGCAAGC
TCATGATTAC ATTTCGTTCG
AATAGAGATT AGTAGCCCGC
TTATCTCTAA TCATCGGGCG

CCACCRACAC
GGTGGTTGTG GCATGGTTAG
BATCTCACACG CACCACGATC

GGGGETGGGGEE

TGGTAGATAT ACCTAATARA TTGACTACAA CCTCATACGT

GTGTTGTACA
CACAACATGT
CTATGAGGGG
GATACTCCCC

GATAGATTTT
CTATCTARAR

GATGGTTAGA
JTAC]

MYB
TGTATACACA
ACATATGTGT

ATTCAACGAA
TAAGTTGCTT
CCCATCGTCC
GGGTAGCAGG

TTGAGCGCAT
JTCGCGTA
AARATTTGGA
TT

TGAGATGTTG
ACTCTACAAC
TAGCTTGGCA
ATCGAACCGT
TTAGCGTAAC
AATCGCATTG

CATGGAATGT
GTACCTTACA
CACCAGATAA

TAGAGTGTGC GTGGTGCTAG

GTGGTCTATT

TCCC-motif

ACCTTTTCCC TCCC
AGGGAGAGGG

TCCTITCCC
AGAGGAAGGG

ACATTGCGTT GGACGCTCAA GAAACATAAT CAACTCGGAG
TGEEREGCAR CCTGCGAGTT CTTTGTATTA GTTGAGCCIC
GTGTTGGATC TTATGGGCTA AGERATTAGCC TTAGCTTTCT
CACAACCTAG AATACCCGAT TGTTAAT
1-box
GATGAATGCT AAATAGTAGG GCAAMATATA TGAGCTAATA
CTACTTACGA TTTATCATCC CGTTTTATAT ACTCGATTAT
GT1-motif

AATAATAATG [EEEEEEACAT
TTATTATTAC CCAATTTGTA

TCCTAATAGC
AGGATTATCG

CARGCACACC AGGGECRATG AAACGTTGTA TE TTCTC
GITCGTGTGG TCCCGGTTAC TTTGCAACAT AGGTTAAGAG

CACGCACACG GATGTATACT CAGTTACTCA CATTGCTCAT
GTGCGTGTGC CTACATATGA GTCAATGAGT G
CATCCATCTG GCTAGTAGCC AAGTACTCGA TCTTTTGTTT
GTAGGTAGAC CGATCATCGG TTCATGAGCT AGAAARCARA

GCAACCCTGT ATTCARATCTG ATAAATATAT TTGGCCTAAG
CGTTGGGACA TAAGTTAGAC TATTTATATA ARCCGGATTC
ATCACTGGAT TCATATTTGG AATTGTTTTC ATATATATGA
TAGTGACCTA AGTATAAACC TTAACARAARG TATATATACT

AT~TATA-box
ACAATAAAAT TAACTGAAAA GAMRAAGRAAA GAGCAGAGGG
TGTTATTTTA ATTGACTTTT CTTTTCTTTT CTCGTCTCCC
CATCAAGTAG TGTAGTTTTT TTTATTTTGT AGCAGAGTGT
GTAGTTCATC ACATCAAAAA AAATAARACA TCGTCTCACA
GAGTTAGCTC CACATACTAT GAATCTTTGG TTGTTTTGGC

CTCAATCGAG GTGTATGATA CTTAGAANGEMREEARAACCG
MYB

TTTAGTTAGA TTCCTCTATT CCTTTAGCTA GCCTCCCEAR
AAARTCAATCT AAGGAGATAA GGAAATCGAT CGGAGGGGTT
AAGACARACTC CTCCCTGCAC ACTCACTCAC CCTTGCTGCC
TTCTGTTGAG GAGGGACGTG TGAGTGAGTG GGAACGACGG

TCCCACCCAC TTCTTATTCC GAGTTCCTAG TTCCTAGAGA
AGGGTGGGTG AAGAATAAGG CTCAAGGATC AAGGATCTCT

MYB TCCC-motif

GAGAAAGCAT CCACTTCTCT

CTCTCL

cereree creclil CTCCTCICTC TCTGTICTCTC

CTCTTTCGTA GGTGAAGAGA GAGAGGTGTT GGTCGAGAGG GAGGAGAGGA GAGGAGAGAG AGACAGAGAG
TACCCCTCTG AGTTTACACA ATGCATCAAC TAGTAGCTGC TGCTACTAGC TAGCTAGGCT ATGGCCGAGT
ATGGGGAGAC TCAAATGTGT TACGTAGTTG ATCATCGACG ACGATGATCG ATCGATCCGA TACCGGCTCA

TSS
AGGTAGTGGC

G-Box
DRE core

SPL TGA-clemen

EIhA R ATG MR IG5 MR A ESERIG A TSS; KRB MK @5 BARF4 0y 5" UTR X, J3 gl FAHIC=
VEFHICIE TR B e e i iR EBE LIelE 24 Rk, CAAT-box FHVR K (28 1 it TATA-box Jin Tl ibriE
ATG at the end of the figure is the start codon, bold A is the transcription start site ( TSS ), the light gray at the end highlights the partial
sequence as the 5" UTR region.The promoter related cis-acting elements are highlighted in dark gray and the component names are
attached.CAAT-boxes highlights the label in light gray, and TATA-boxes highlight the label with underlines

2 ScMOC1 B FXF7( ERX§E ) RIF(ERTTH Plant CARE 73445 R
Fig.2 The cis-acting element of ScCMOC1 promoter region ( positive antisense chain ) analysis by Plant CARE
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Table 2 Analysis of the cis-acting elements of the SCMOC1 promoter

TCHFZ R {7 B CIERE | OB ) 521l Ko g
Element Names Position ( positive chain / antisense chain ) Sequence Numuber Function
ABRE 144 (+),145(+),704(-) CACGTG, ACGTG 3 B PETR I I T
GCAACGTGTC,
AT~TATA-box 329(+),1042(-) TATATA 2
CAAT-box 10(+),11(+),128(+),138(+),139 CCAAT, CAAT, 34 S B TR R DX R L
(+),164(-),270(+),453(-),542(+),569 CAAAT IBEAR
(+),648(-),674(+),676(-),745(+),746
(+),762(+),763(+),832(-),845(+),846
(+),930(-),954(+),969(-),982(-),1004
(-),1025(-),1032(-),1054(+),1056
(-),1082(+),1275(+),1276 (+),1328
(+),1559(+)
CAT-box 1615(-) GCCACT 1 SRR T
DRE core 1876 (+) GCCGAC KA
G-Box 144(+) CACGTG 2 S R M= FH e
1792(-) CACGAC
GA-motif 339(-) ATAGATAA 1 S R G —H 4
GT1-motif 691(+) GGTTAA 1 S R oA
I-box 337(-),1400(-) 547 (-) AGATAAGG, 3 e B TT A —HE 5y
GGATAAGGTG,
AAGATAAGGCT
MYB 91(+),1248(-),653(-),1498( +) CAACCA, 4 FH
TAACCA
Spl 1843(+) GGGCGG 1 e TR
TATA-box 72(+),82(+),171(-),172(+),244 TATA, TATAA, 34 sl a O U MHIT -30 Z2 A1 1
(-),245(-),246(-),247(+),295(+),296  TATAAAA, ATTATA AL
(-),297(+),328(-),329(+),330( +),331
(+),344(+),387(+),616(+),617(+),721
(-),723(+),813(-),815(+),965( +),966
(+),990(+),991(-),992(-),1041(-),1042
(-),1043(-),1044(-),1175(-),1638(-)
TCA-element 94(+) CCATCTTTTT 1 IR AR T
TCCC-motif 1415(+) TCTCCCT 2 S R e — 4
1506 (+)
TGA-element 1849 (+) AACGAC 1 AR ZE R T

2.3 BERFERKAEEEREREHNE

T B G 2T A% O D BE X, AR R )T 51 43
Br & R 345 09 Ja 3h 1 Fr Bt AT AN [ F2 S 1 57 ik
%K. it PCR ¥ IR 4 4> 5 S AN A K Bl
B% B-1120 bp. C-588 bp. D-431 bp Fl E-337 bp 34>

S X 86 Fr Bl D) B T pBI121 |-/ CaMV35S
Ja s, YRR AR )R s B E W E 3 s i
HAAEL G5 TGA- element, B 3 F4 K A K&k
K B.C.DIRIKEIH MYB JCIFi s i 56 &, i
HJAK E B2E T CAT-box.
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XA NDN—N-O— P GUS || Nos-Ter|—Prod 1874::GUS
—NAN—N-O— D GUS }{Nos-Ter}—ProB 1120::GUS

N-O——P— GUs |{Nos-Ter — ProC 588::GUS
— )—@—> GUS |—{ Nos-Ter ——ProD 431::GUS

——B—{ GUS - Nos-Ter —ProE 337::GUS

A MYB < TCA-element

] ABRE

O CAT-box @ TGA-element

B 3 ScMOCL EZhF 5' itk K BB E GUS R EERERIEH & ProScMOCL-GUS ‘rEE
Fig.3 Truncated constructs of SSMOC1 promoter in fusion with GUS reporter ProScMOC1:GUS

24 RBEHFERERESHT

AL G %) o 2H 2 A AR A AT T GV3101
A7 ST, LA GV3101 25 B bk B R 4l B
Nt (K] 4-CK ), & pBI121 #1412 G S B P
XTHE (] 4+CK ), % 2 A #4714 & SCMOCL Ji5 3l +
A S S AR 1) i 2H AR A T IR AR A B O i
7T GUS e, -CK %A B, +CK H B B 1Y 5
4, SCMOCL 3 g4 K A Bt (¥l 4A) Filfu & CAT-
box i 3 e A ([l 4B C.D ) 35 4t i i H 7 i

B

I v 2 S 0 A R R 1) e g, FLBE S R B
5 (MY B JTHAECE i ), s B (A
5 CAT-box Gt A& E A 1 o 1 gt e i, ¥
FEU B s R F (9 SCMOC J5 8+ 7] 3K 8l GUS 3t
D7E H REL O R P R ek , %O X 37 ) 3
T H BE D K KT e i 4 % i 7 ATG I
I 350~500 bp = ], CAT-box 7F Ji 3 T I fig & ¥
Hh 73 T A €, TIRER AT MYB T vl B Xt
ScMOC1 Ji s Fif AT Fi i/ E

C D E

-CK: GV3101 =5 Wikk A HIHE xR s +CK: #% pBI121 25 HfA B X s ALB . C D E: S A AR S F K A B AL
etk B, C. D E JFBRI Fkn T REMIT GUS YL gy
—-CK:: GUS staining results of sugarcane young leaves infected with agrobacterium liquid as a negative control, +CK: Positive control of
GUS staining results with transgenic pB1121 empty vector, A, B, C, D, E are GUS staining results of sugarcane young leaves
transfected into full length fragment A, deletion B, C, D and E of promoter and transiently expressed respectively
B4 BIFRHFREED GUS EHEBM RRHNRIALEBER
Fig.4 GUS reporter gene expression by transiently expressing truncated SCMOC1
promoter in sugarcane young leaves

3 it

Jia B 1 AR R e SR AT 43 i 3 RS A
# J3 31 7 ( Constitutive promoter ). i 5 %! J3 3 F
( Inducible promoter ) 120 21 %% ‘B 45 55 PE 8 o +
( Tissue or organ specific promoter ) "+, AEHZH i 75
A B FAE R Bh MR D Gk vh B T i AR
FEPETRSFOL A LIRS A1 R I R = Rk T
RE T F T IR B s ) 2R K2 R e T s —
RS S ZVRE S S Bl AT AR Gk A bk
MG SRS YIRS AT AT LIS B E 67 5 R A 387K
A7 B W BRI ALE], T R A DI 6E, 54

PSP R S N TR v Rk 3R p T
F ARSE AR B 75 2 A FOR RIS 5 273k 3h
H B BT B ARy b o I e L Ras . RIS
TP 5 DI RERIFFE 0 T B 3 R ) e A AR i L A
TRAMEAAEF EEMNE L, SCMOCL JR YA
) GRAS ZI%IH VHIID %5 A7, KM 25
TAEY M EOE i AR 57 10 G548 43 A OGRS A%
S AHP IR IR DG4 TRV R =5 B 4 o 45
PRI A LR R B R T AR I H B
il ROC22 f1 7 % %) SCMOC1 5' I it 1874 bp (1 )3
ST, i A YE BT A B AR T
PF 350t 7R SCMOCL i3 3l F R A & K it CAAT-
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