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Abstract
rice KNOX gene (OSHI, Osknl) as the reference sequence to clone the KNOX gene that is homologous with OSH 1
from sugarcane (named Scknl) based on in silico cloning approach, then, the structure and function of Scknl was

KNOX plays an important role in the formation and maintenance of plant apical meristem. We chose

analyzed and predicted by bioinformatics. The results showed that Sckn/ contains a 1 071 bp open reading frame
encoding 356 amino acids with the molecular weight 39.36 kD and theoretical isoelectric point 6.47. This gene is
likely to be located in the nucleus, playing a role of transcriptional regulation. Sequence alignment revealed that
ScKNI and KNI from sorghum, zea mays, setaria italica should be of great similar. These analyses lay a solid
foundation for further research of Sckni.
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ZEfH BESTs [741, S 23R EE R I35 T 2 4K cDNA
J %1 33— 5 F F RT-PCR 177 1 347 70 [ 43 07
IO AF (I SEAN R, 2007). 123 AR BA R A
BTN PR SRS A (RS, 2014) o AT 72 LUK FE
OSH1 R 73 M1 7%, £ NCBI ' Blast %
R A5 R A0 AR AL % R Y ESTs, 28 ) A1
Vector NTI.DNAMAN %5 #3417 Pf 82, k13 EST
5 ¥ (contig), 5 LALL contig NFH T 741, EE L
IR, HEICH W HEE K BST F 5N IE SR 5K B
BE15 2 10 5 HI7E NCBI EL X, 4125 6 5 86 5, F1)
£ 28 T. H. ORF Finder ## 5 3 1F #fi ¥ ikt Bl 152 AE
(open reading frame, ORF), RIFR45 H i 0SH I 1) [H]
PR FE R ) cDNA J7 %1, B4 Scknl (NCBI GenBank:
KM880186), FAif BAH A5 B 5 JiR A kA4 o
BT T 12 35 IR g i 26 1 0 B A0 1 R L 5 40 T RE S,
CIHASA G 82 Schknl I3hRERT 70 B4 5 2L At o

1 &ER55H

1.1 B &= KNOX EE 4+ % EST F7%1 Vector NTI 11.5
Advance RIH#EE

B KRS OSH I FEF(NCBI GenBank: AK107637)
¥ #1#E NCBI ' Blast 8 2% 21| H o AH B 55 1)
25 44 J¥%(NCBI GenBank: CA234507.1, CA275017.1,
CA147421.1, CA229919.1, CA184947.1, CA072428.1,
CA205078.1, CA148829.1, CF571207.1, CA235280.1,
CA242709.1, CA160039.1, CA220958.1, CA200242.1,
CA184991.1, CA253948.1, CA212204.1, CA110552.1,
CA229847.1, CA242304.1, CA261229.1, CA227414.1,
BQ537310.1, CA199909.1, CA225630.1), FI| | Vector
AR X B P 5342, 152 1591 bp 1 contig. Blast
XTI N iz v o B e 1l H T ) KIVOX
Kl (Scknl)o

1.2 ROC22 &K 55 RNA HIREUK Scknl EFE 18
Fe IR BT R AL ROC22 A K 5 % RNA &
B3 WL 28 1.2% 00 35 A 0 g P R Rz I ] DL 3 2% 5¢

% 1 ScKN1 — 2 &5 #) il
Table 1 Predicting primary structure of SCKN1

P 1 H AR K TR RNA & Seknl PCR 71

T A H AR K AU RNA; B Scknl X 5% PCR 7245 C:
Scknl PCR 74 i [B ST A: 1)

Figure 1 AGE results of total RNA from sugarcane stem apex and
Scknl PCR product

Note: A: Total RNA of sugarcane stem apex; B: RT-PCR pro-
duction of Scknl; C: Detection of Scknl gel extraction

2% (B 1 A), 4 Bio Drop Lite PC 1 & 1] W,
I3 FE TR I RNA ODyggo 75 2.0 7245, 68 12
HU RNA Ji ST, £ 250 ZR o B R HUT RNA
R cDNA, LI AR 34T PCR 45 2 Scknl,
PCR =ik H AT B =S (B 1 B; B 10).

1.3 ScKN1 £ BERH

1.3.1 ScKN1 [rJg JE FREE AL M 5 7 Bt

FIH ExPASy A5 2% 1111 ProtParam f1 Com-pute
pU/Wm 27, TR ScKNT f B3 4k ¥ 5 (25 50 5% 4%,
2013), g5 531% 1 FlE 2. HHER 1 Al AL ZE A AR E
RN 5145, KT 40, W Wz 8 A AR GE ; K
PN -0.562, Z % £ i 15 55 (2010) 4 18 47 25 HE il
ScKN1 ZE/K R AR . HIEl 2 A1 ScKN1 AR
M & B L K& Leu M Ser, HEM'EATH fES
ScKN1 ¥ [A &5 I 4EFRF A7 5% . R H Kyte & Doolittle
FREETHEL, 193] ScKN1 155 / Bi/KA5 5 BB 3). Bl 3
HIE(E AR 7E -0.5 LU LA AR TE 0.5 L £,
R ZE A K IEE A,

1.3.2 ScKN1 i [ 3.2 i 7€ o7 500

5 AT G R 1 2 11 J0 5 Ak T A4 R R ) T 48

Mafr B EARRAT A ThRE, & E M aAm S5 H D)

HERHE S TFEEKD) @) FBARIER(Asp+Glu) IEH iR A (Arg+ Lys) A FesE RE(I) Al CFHIERKE
No. of amino Molecular No. of negative charged  No. of positive charged  Instability index (I ) Average of
acidresidues weight (kD) amino acid (Asp+Glu) amino acids (Arg+Lys) hydrophobicity
356.0 39.36 6.47 41.00 36.00 51.45 75.70 -0.562

Note: pl: Isoelectric point; Al: Aliphatic vindex
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7:1: Ala (A) 31; 2: Arg (R) 13;3: Asn (N) 12; 4: Asp (D) 11; 5: Cys (C) 2; 6: GIn (Q) 17; 7: Glu (E) 30; 8: Gly (G) 29; 9: His (H) 20;
10: He (I) 9; 11: Leu (L) 41; 12: Lys (K) 23; 13: Met (M) 10; 14: Phe (F) 7; 15: Pro (P) 20; 16: Ser (S) 35; 17: Thr (T) 13; 18: Trp (W)
6; 19: Tyr (Y) 12; 20: Val (V) 15; 21: Pyl (O) 0; 22: Sec (U) 0; 23: (B) 0; 24: (Z) 0; 25: (X) 0

Figure 2 Predicted the amino acid composition and content of SCKN1

Note: 1: Ala (A) 31; 2: Arg (R) 13; 3: Asn (N) 12; 4: Asp (D) 11; 5: Cys (C) 2; 6: Gln (Q) 17; 7: Glu (E) 30; 8: Gly (G) 29; 9: His (H)
20; 10: He (I) 9; 11: Leu (L) 41; 12: Lys (K) 23; 13: Met (M) 10; 14: Phe (F) 7; 15: Pro (P) 20; 16: Ser (S) 35; 17: Thr (T) 13; 18: Trp
(W) 6; 19: Tyr (Y) 12; 20: Val (V) 15; 21: Pyl (O) 0; 22: Sec (U) 0; 23: (B) 0; 24: (Z) 0; 25: (X) 0

RESWAHSC, AN —ERE Lk
e T Ho N ISR T RE . 70K A PSPORT F2 /7 Tl
D ScKN1 [ RTRE A fr B, N 2 K F, ZE A5
A EZH B A% ] BEME SRR
1.3.3 ScKN1 ] — g 45 44 Tl

BTSN D e A5 R B VAR OG, R,
W 70 8 1 2 [B) 45 4 0] D) Re R v H A R S E A
KL% R % (2013) 177 7%, FIFH SOPMA il
ScKN1 [ =R 5Ky, 3R 3 AI%1, ScCKNT H o IR iE.
EAREE AN TN M AL B, AR TR R AT o 18
i@ ) B 8 1, 99 5N 43.82% A1 41.29%. &1 4 thFE
TV M 3R B 12 B 1 1) R A A R R L TR
i o WE AN E (B , I AR RT P BT o LA 2
1.3.4 ScKN1 fyZh g il

FERI DR 7 SR FE R B AR T I B T 2
—o T IEEXS Scknl WA, B I0XTZEE K Ty BE
fife s AW TR IZIE R BEAT T DIRE TN, D RE 73R4 R
(R KW, Scknl FEALHEHIEAE, HE H 7T 2

2 F5T PSPORT Tiiil] ScKN1 [ 3741 A 5 fir
Table 2 Subcellular location of SCKN1 based on PSPORT

V48 7 7 Al RedE
Subcellular localization Possibility
A 0.700
Nucleus

LRI i 0.100
Mitochondrial matrix

ARG S A ) 0.368

Microbody (peroxysome)

SE R
1.3.5 SCKN1 8 1 i 45 M3 5 2R 2 b4 ok R0 i
PL ScKN1 A#REl, & NCBI #1347 Blast LLXT,
45 R 7R ScKN1 B8 — M % 1% DNA 45 & 13
Homeodomain (HD), KNOX1 XAl KNOX2 X1, It
ANEA — A% E ST X 3, ELK (K] 5), 1% L6 X % f 4
ISR E ZEERH, KA OSHI RARK osh]
B HD [X18(Tsuda et al., 2011), ELK #&#% & f7 [X
B, KNOX2 1 HD 75 3 4% BE R VE ) e s R AU L
FAEH, KNOX1 Al ELK A $ il 4% J& DA 47 v 3k
[X [f12¢ 1k (Nagasaki et al., 2011). F#E 5 1ZRE & A
AU B = 1 B 1P A1) i DNAMAN #5477 %71 E
(B 6)s R ILEATTIE LR 5T 45 7 3 b 5 2 12 A AL B
R, ARRSFEs M EAEAE— . R A
MEGAG6.06 #4 & ScKN1 5 15 /i & 1 (GenBank:

Kl 3 ScKN1 &AL Fr 4 M5 / S5 /K LTl
Figure 3 Predicted hydrophobicity/hydrophobicity of the deduced

amino acid sequence of ScCKN1
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# 3 ScKNI [ Z 45 F Tl 4 SCKN1 1) ZE T R Tl
Table 3 Predicted secondary structure of ScKN1 Table 4 The main function prediction of SCKN1
— " FIVA S % EEPAN S %
— 4 T HH 4 (%) 2] Hmﬁj\ﬁl S ] 2] Huﬁj\ﬁl = ]
F i P ility F i P ili
Secondary structure elements Number  The percentage (%) ul‘lCt\lOl‘l.i:l category Probability ‘unf:tlona category Probability
v L i 0.339 TR 0.320
o BB 147 41.29 e .
) Transcription Regulatory functions
Alpha helix regulation ok 0.133
HEfHBE 53 14.89 S5 0.373 Transcription
Extended strand Replicgti(.)n and fsé%il?@ ; 0.077
N transcription 1gnal transducer
T DI R
%%A}\J%EH? 156 43.82 P 0.078
Random coil Translation

XP_002463952.1)- 53 KN1 (ABC71525.1). £>K KNI
(NP_0012666621). Kk KN1 [FEEEANP_0011054361),
/NKEL KNT (ABC71528.1) /MK B KN1 [7) 95 25 A
(XP_004981913.1)- /N &= KN1 (ABC71529.1). € K
KNI (ABC71526.1)H & JLFH ) KN1 24 £ 1% J7 %71
HEAA (B 7), BT SCKINT 5578 K B[] 5 S 72 4 g ik
ENEPS S

ZE LR, BIR Scknl W HEAADIREIC A it —20
B, ABASL 1) /0 BT TN &5 SN Ja 8RS0 2958 1 kAl

2 iTig

OSH1 N J&T KNOX (knotted1-like homeobox)
FI s %G IR R G b [ Y Y 45 4445 (homeodomain,
HD)# %K 1. W50 R B, HD #63% K FEF T R 5 %
(GA)ZE AL B Al (Bolduc and Hake, 2009).GA 444
3 R (Sakamoto et al., 2001) 141 g 4 24 3 (CK)AE
W& 5 5L K (Sakamoto et al., 2006), 3E T 20X P
KWK, INIMFZIFEY) SAM 41734

FH - 50 B (in silico cloning) 2 35 [K] v [ 1) 3T T s
2 — T BE 5 L R AH TR EST vHRil& R ek 1)
PRI T B S K] 0 77 £ (Gill and Sanseau, 2000). [ifi &

P 4 SCKN1 25 &5 ¥ Fiil

I o SEE; LY EAEE, B G N TN 2 it
Figure 4 Secondary structure prediction of SCKN1

Note: The blue is alpha helix; red is extended strand; the rose red

is random coil

LAl B P BRI K R, B PR R I
%1 b5 % (expressed sequence tags, EST) 7 ¥ % & 5 H
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VIR TR 28 A, i 2 JRE(2013) % 1/
2 Cyp450 F:BH, BRIBIFT S (2014) TEFE T B actin FE
, 2 VA E 15 45 (2014) Ta [ T S SAMDC F:
, T EAE(2012) T FE T OHRE 31,3 IR B g
DL A IR G B8 25201 3) ve FE 1) i AR GRNIPS. J 2 A
o EWE B —IUI N, T2 TR
REAIT 70 HH B 25 DR 41 B G BT 4 B 1) B 11 J 485 M0 R0 1)
RE PRV A SR AN 23 B, % 3 3 IR B B4 4 A A AR K
e SR . MERE LR PGB REE M4
YME BRI R R, B R 7 o B AR 0K 5
R 2 HL & 527 R

AT IR EE T EST i H 1 o BB AR M H R
TERE T NEEA Scknl, EWE B R iZ 3
L —A 1071 bp BRI TEAE, gwbd 356 N2
g, FER A AL T A%, AT REAE N S T2 5%
SRR, A RE M E B o RTINS
AL . P8 i RINZE A5 R Bk
AN KR KN 8 [ BERSE, IXEE5H Scknl
ITHRER FLBEE T R 47 1) At

IMBEAEE
3.1 #

3.1.1 YA R
ARSI BT A R OR A7 T B ZCH I A 5 5 U (]

Pl 5 SCKNT < £ # sk F
Figure 5 Conserved domain prediction of SCKN1



FERIAH 22 5 R A
Genomics and Applied Biology

0 10 20 30 40 50 60 70 80 ()I() 1 (I)() 1 } 0 1 ?()

o FGVGASSHSHGHGHGQHH . HHHHPWASSLSAVVAPPPQOPPTAGLPLTLNTVAATGN . . . SGASGNPVLOLANGGSLLDACVNVEAKGEPSSSSPYAGDLEATIKAKIISHPHYYSL

2 . YGLGASG. .HGHGQHHH . . YHHHPWGSSLSAVVAPPPQPPPSAVLPLTLNTAATLNS GANGGAGENPVLOLAHGGSLLDACIKAK. . .EPSSSSPYAGDVGAIRARI ISHPHYHSL
3. FGVGASGG.HGHVQDHL . . HHHHPWGSSLSAVVAPPPQTPPSAGLPLTLNTAATGNS . . . GGAGGNPVLOLANGGGLLDACVEAK. . . EPSSSSPYAGDVDAIRAKIISHPHYYSL
4 L. FGVGASG. .. .HSQQQQ . .QHHHPWVSALSAVVAP . . . . APSAGLPLTLNTAATGSS. ... .. GGNPVLQLANGGSLLDACVEAK. . .ELSSSSPYAGDVDAIKAKRIISHPHYYSL

5 MEEITQHFGVGASSHGHGHGQHHHHHHHHHPWASSLSAVVAPLPPQPPSAGLPLTLNTVAATGN . . . SGGSGNPVLOLANGGGLLDACVKAK. . .EPSSSSPYAGDVEATIKAKIISHPHYYSL
6 MEEITQHFGVGASSHGHGHGQHHHHHHHHHPWASSLSAVVAPLPPQPPSAGLPLTLNTVAATGN . . . SGGSGNPVLOLANGGGLLDACVKAK . . .EPSSSSPYAGDVEAIKAKI ISHPHYYSL
7 MEEITHHFGVAASSHSHGHG...... QHHHPWASSLSAVVAPPPQOPPSAGLPLTLNTVAATGN . . . SGASGNPVLOLANGGSLLDACVNVRARGEPSSSSPYAGDLEATIKARIISHPHYYSL
8 MEEITHHFGVGASSHSHGHGHGQHH . HHHHPWASSLSAVVAPPPQQOPPTAGLPLTLNTVAATGNS . . .GASGNPVLOLANGGSLLDACVNVRKAKGEPSSSSPYAGDLEAIRARI ISHPHYYSL
9 MEEITHHEGVGASGG.HGHVQHHL . . HHHHPWGSSLSAVVAPPPQTPPSAGLPLTLNTAATGNSGG . . \AGGNPVLOLANGGGLLDACVKAKE . . . PSSSSPYAGDVDAIKAKIISHPHYYSL

1?0 l_:SO léll() 15.0 l(z() 1?() lff() l?() 2(I)0 21|0 2%() 23|0 24}()

| HYYSLLAAYLECKKVGAPPDVSARLTAM

2 HYHSLLAAYLECQKVGAPPEVSARLTAM|

3 HYYSLLAAYLECQKVGAPPEVSARLTAM

4 HYYSLLAAYLECQKVGAPPEVSARLTAM

5 HYYSLLTAYLECNKVGAPPEVSARLTEI

6 HYYSLLTAYLECNKVGAPPEVSARLTEI

7 HYYSLLAAYLECKKVGAPPEVSARLTAM

8 HYYSLLAAYLECKKVGAPPDVSARLTAM

9 HYYSLLAAYLECQKVGAPPEVSARLTAM

10 QR $ ] 3
11 ag e rygrta 1 atepeldgfmeayhe lvk eeltrplgea ef rrve gl Ilsisgrslrnilssysseedgegsggete pe d |
24}0 2?0 260 270 280 2?0 3(I)0 310 3%0 330 34!0 35.0 36.0

1 v QELK K 0 0 . .TFFMDGHFINDGG. . ...
2 ¥ B
3 W . .AFYMDGHFINDSG. . ...
4 ¥ . .AFYMDGTSSTTAG. . ...
5 W . .AFYMDGHF INDGGLYRLG
6 W . .AFYMDGHF INDGGLYRLG
7 W . .AFYMDGHF INDGGLYRLG
8 W . .TFFMDGHF INDGGLYRLG
9 W . .AFYMDGHF INDGGLYRLG
0 I GYD Q EL KHHL L KJ{Y 3 ] W ¥ G I D10 F VIO epYH P T AAAF YMDGHF INDGGLYRL G
1

d hyg dgelkhhllk ysgylsslkgelskk kkyg lp argg 1 w hykwpypse gkvalaestgl lkgi nwfingrkrhwkps em mmd gy

Pl 6 SCKNI1 55 JUAMEA KN 2 [RIVE P Leoxt

7E: 1: ABC71525.1 fasta; 2: ABC71526.1; 3: ABC71528.1.fasta; 4: ABC71529.1.fasta; 5: NP_001105436.1.fasta; 6: NP_001266662.
l.fasta; 7: SCKN1_Pr.txt; 8: XP_002463952.1.fasta; 9: XP_004981913.1; 10: OSH1_conserved domain.txt; 11: Consensus

Figure 6 Homology analysis of ScCKN1land KN1 from other plant species

Note: 1: ABC71525.1 fasta; 2: ABC71526.1; 3: ABC71528.1.fasta; 4: ABC71529.1.fasta; 5: NP_001105436.1.fasta; 6: NP_001266662.1.
fasta; 7: SCKN1 _Pr.txt; 8: XP_002463952.1.fasta; 9: XP_004981913.1; 10: OSH1_conserved domain.txt; 11: Consensus

HEHCH 5 A ROC22 HOBT B4l o B 25, RIOT e vl WA 6 FETHAS I RNA BT AR L, 285

HAE KRBT R 5 R 08 T J5 42 RNA $2 51 # % TransScript One-step gDNA Removal and cDNA
3.1.2 FERA Synthesis SuperMix 7l G AE 225K S % Sk Al cDNA

RNA SEHLAAL A7 Trans Zol™ Plant, Rk kit 1 20 C oo 1
% Trans Script One-step gDNA Removal and cDNA 3.2.2 Scknl [T SLRE
Synthesis SuperMix. Trans Tag DNA Polymerase High PL/KFE OSH 1 (NCBIGenBank: AK107637,D16507)
Fidelity (HiFi).DNA Marker. 5t f£# & PEASY-T5 Zero Ny 3Efil, 7£ NCBI (http:/blastncbinlm.nih.gov/Blast.
Cloning Kit %5 T b 5t 2 U AE ARG R 2 7] . cgi) blast H I 145 EST /751, H DNAMAN %X 4%}
3.1.3 WS B AL R ) L KRN BST AT 5%, NCBI £ A #1125 1
S AR S R L R G A € JT P4 i A w2 H R I KNOX 2 B 31 . A
5 . NCBI #' ORF Finder (http://www.ncbinlmnih.gov/p- ro
jects/gorflorfigegif 3 Scknl IR AE(open read-
32 A& ing frame, ORF), 13| Scknl ] cDNA 2= K I HF 7L
3.2.1 ROC22 £ i & RNA (4 B S S B 3% KA.

S R R M A O A PR T R rp R 32-3 RT-PCR 7 Scknl
B 1 W) K 9 45 Trans Zol™ Plant % 71 £ 7 12 3 Y D FhL T B SRR, R F Bt Primer Pre-
RNA, F 1.2%F %5 g ¥ &t i A1 Bio Drop Lite PC i mier 5.0 Bt 51w F, PARAE ROC22 K A



HE KNOX £ (Scknl)HH T30 B X AW B4 br a1

In Silico Cloning and Bioinformatics Analysis of KNOX Gene in Sugarcane (Scknl)

B 7 SCKN1 5 JUAHEY) KNT IR 5 51 AL

Figure 7 Phylogenetic tree of the amino acids sequences of SCKN1 and KN1 from other plant species

RNA 5% cDNA AR, FIFH 514 Scknl-43-F:
5'-AGCCTTTTCCCTGCTGTGC-3'; Scknl—1348-R:
5'-GCCCTGCCTTCAGTAGTTC-3' i#:47 PCR 14,
SN FEFF A 94°C FiAEYE 5 min; 94°CAEE 45 s, 56°C
1Bk 455, 72°CZEAH 1 min, 35 MEFR; 72°C & J5 ZE A
10 min, SN 455, B 1.2% A0 35 I8 0 A Jie FlL vk A6
W FE R e i Ak, b B 5347 o 50 WL RONAR FR 40
K6 AN

3.2.4 SCKNI1 IAEMIME B 20T

(1) ScKN1 2 FE R 1 #AL M 3 2, I Bx-
PASy AR %5 #% "1 ] ProtScale 1 ProtParam % {f Tl i
ScKN1 [ HEAL MR .

(2) SCKN1 V40 i 5E A7« B FHAE LR 3K/ PSORT
(http://psort.hge.jp/form. html) F I ScKNT1 7 4 ffd -
HIFELEFAL .

(3)FIH SOP-MA 73 Hr il ScKNT ) — 4544

(4)1@ 1T ProtFun %X 4 (http://www.cbs.dtu.dk/ser-

5 EWE B A KN BER

Table 5 Bioinformatics software and online resources
WA AR T H (3Rl

Software and tools online Web site

Vector NTI 11.5

Primer Premier 5.0

DNAMAN

MEGA 6.06

NCBI http://blast.ncbi.nlm.nih.gov/Blast.cgi

OREF Finder http://www.ncbi.nlm.nih.gov/gorf/gorf.
html

ExPASy http://www.expasy.org/resources

PSORT http://psort.hgc.jp/form.html

SOPMA http://npsa-pbil.ibcp.fr/cgi-bin/npsa_au
tomat.pl?page=npsa_gor4.html

ProtFun http://www.cbs.dtu.dk/services/Prot

Fun/

vices/ ProtFun/) Filill ScCKN1 I8¢
e Tk

XIHT e A TTAH S SEEG BT K8 SCHHT 1B G 2Rl
A = B A7 BT S0 EAR S L B 45 B AT ARG S

B XU PRTS SR S A 0 W B S 36 R DA K
RNA F2H 13 00 5T SCIRBORH Y S 5 J B A

Brigd

AHE T B B K B SR EL S FE 4 (31360359) 1 H BE
By s S I S R b T % U S (I S B AR

$7% Lk

Bolduc N., and Hake S., 2009, The maize transcription factor

% 6 PCR R Mtk 5

Table 6 The PCR reaction system

5%y (L)
Composition Volume (L)
KEEETIK 26
Sterilization deionized water

10 fi5 234 m R LB 22 P T 5
10xTrans Taq HiFi Buffer II

2.5 mmol/L ] dNTP & &4 4

2.5 mmol/L dNTPs mixture

NRGEE? 2
Scknl-43-F

A 514 2
Sckn1-1348-R

HAR 5
Template

10 £ GC 58445 5

10xGC Enhancer
40 4&IRE DNA R &1
Trans Taq HiFi DNA Polymerase

Ju—




FERIAH 22 5 R A
Genomics and Applied Biology

KNOTTEDI directly regulates the gibberellin catabolism
gene ga2ox1, The Plant Cell, 21(6): 1647-1658

FuHH., XinP.Y.,,XuY.L, LiuY., Wei Y.J., DongJ.,Cao Y.L., and
Zhou J., 2011, Bioinformatics analysis of UFGT gene from
several economic plants, Jiyinzuxue Yu Yingyong Sheng-
wuxue (Genomics and Applied Biology), 30(1): 92-102 ({5
W, FHEE, PR, XE, BIRE, #, A ke, A%,
2011, JUPhZBEHEY) UFGT 2 ) A W015 B4 04, 2
g 5 R A, 30(1): 92-102)

Fang J.P., Su Y.C,, You Q., Que Y.X., Xu L.P., and Chen R.K,,
2012, In silico cloning and bioinformatic analysis of
B—1,3-glucanase gene (ScBG) from sugarcane (Saccharum
spp.), Shengwu Xinxixue (Chinese Journal of Bioinformatics),
103): 199-207 (J5 i1, IR LA, U, B0 ACHE, VFRIHE, Br
gL, 2012, H#E B-1,3- i JpE AL X () L 1 e [ S
BT, 9015 B 2,10(3): 199-207)

Gill R.W., and Sanseau P., 2000, Rapid in silico cloning of genes
using expressed sequence tags (ESTs), Biotechnology Annual
Review, 5: 25-44

Gong Y.Y., Guo S.Q., Shu H.M., He L.C., and Ni W.C., 2013, In
silico cloning and bioinformatics analysis of aquaporin gene
GhNIP5.1 from upland cotton (Gossypium hirsutum), Jiangsu
Nongye Xuebao (Jiangsu Journal of Agricultural Sciences), 29
(3): 682-684 (LG H, FW-HYy, WLLKE, bk i, 15 75,
2013, [k GRNIPS. 1 8 ¥ LT 50 B S B 5 B 08
W, LLTRARE 241, 29(3): 682-684)

Hao A.P., and Wang T.T., 2014, In silico cloning and bioinfor-
matic analysis of SAMDC gene in sorghum, Xinan Nongye
Xuebao (Southwest China Journal of Agricultural Sciences),
27(2): 507-511 (&, L4545, 2014, '35 SAMDC A 1)
T S ARG B 50T, Fir Aol 4Rk, 27(2): 507-511)

Hu H., and Xiao L.T., 2007, Application of bioinformatics in
full-length ¢cDNA sequence in silicon cloning of novel
genes, Shengwu Jishu Tongbao (Biotechnology Bulletin), 4:
93-96 (WA, FRIRWE, 2007, WS B AEH ALK
cDNA HLF3g B IR, A3 R IE T, 4: 93-96)

Meng C.M., Ji J.H., Li X.L., and Shang J., 2014, Electronic clone
and bioinformatics analysis of CPP transcription factor genes
from wheat, Shengwu Jishu (Biotechnology), 24(4): 39-42 (3
R, MR AR, 22T, MR, 2014, /N32 CPP 5 53%[K 1 ]
FR) LT DR SRR B0, AR, 24(4): 39-42)

Nagasaki H., Sakamoto T., Sato Y., and Matsuoka M., 2001,
Functional analysis of the conserved domains of a rice
KNOX homeodomain protein, OSH15, The Plant Cell, 13
(9): 2085-2098

Sakamoto T., Kamiya N., Ueguchi-Tanaka M., Iwahori S., and
Matsuoka M., 2001, KNOX homeodomain protein directly

suppresses the expression of a gibberellin biosynthetic gene
in the tobacco shoot apical meristem, Genes & Develop-
ment, 15(5): 581-590

Sakamoto T., Sakakibara H., Kojima M., Yamamoto Y., Nagasa-
ki H., Inukai Y., Sato, Y., and Matsuoka M., 2006, Ectopic
expression of KNOTTEDI1-like homeobox protein induces
expression of cytokinin biosynthesis genes in rice, Plant
Physiology, 142(1): 54-62

Su Y.C, Li G.Y., Que Y.X., Guo J.L., Xu J.S., and Xu L.P.,
2011, In silico cloning and characterization of chitinase gene
from sugarcane using bioinformatics tools, Shengwu Xinxixue
(China Journal of Bioinformatics), 9(4): 322-330 (75 V. %,
2 [H B, PR ACHE, #1 R, AR ST, VRRIRE, 2011, HREJLT
J5R g R P HL T s B S AR R B RO, AR E R, 9
(4): 322-330)

Tsuda K., Ito Y., Sato Y., and Kurata N., 2011, Positive autoreg-
ulation of a KNOX gene is essential for shoot apical meris-
tem maintenance in rice, The Plant Cell, 23(12): 4368-4381

Tsuda K., Kurata N., Ohyanagi H., and Hake S., 2014, Genome-wide
study of KNOX regulatory network reveals brassinosteroid
catabolic genes important for shoot meristem function in
rice, The Plant Cell, 26(9): 3488-3500

Wu A.Q., Wang J.S., Zhang Y.X,, and Yin G.H., 2013, Analysis
of electronic clone and bioinformatics on the cytochrome
P450 gene in wheat (Triticum aestivum L.), Zhongguo Nongxue
Tongbao (Chinese Agricultural Science Bulletin), 29(18): 38-44
(IR, FRAE, Tk EE, BT, 2013, /ME Cyp450 H:H
(LT v R S R A B A o i, o AR A AR, 29(18):
38-44)

Xu W.L,, Pei X.L., Jing Z.G., and Xiong Z.L., 2014, Analysis of
electronic clone and bioinformatics on the actin gene in pepper
(Capsicum annum L.), Jiangsu Nongye Kexue (Jiangsu Agric
ultural Sciences), 42(5): 46-48 (1&:iH], 1534, I RE
H 37, 2014, B actin HE K H T 30 B S5 AR W0M5 B 22 20,
TLIAFL A, 42(5): 46-48)

Yuan X.L., Zhou J., Xin P.Y., Dong J., Meng F.X., and Fu H.H.,
2013, Bioinformatics analysis of CHI genes in eight plant
species, Xinan Linye Daxue Xuebao (Journal of Southwest
Forestry University), 33(2): 88-95 (JRIE %, A %, ¥ 153,
HIF, B H, (TN, 2013, 8 FEY) CHI FEHMAEDE
B, PR MO 54R), 33(2): 88-95)

Zhang W.X., Jiang Y.M., He W.X., Guo W.Y., Huang X.J., and
Zheng S.Y., 2013, In silico cloning and expression analysis
of 14-3-3 gene in Ganoderma lucidum, Huabei Nongxuebao
(Acta Agriculturae Boreali-Sinica), 28(5): 15-22 (& 3C %%, ¥
WCHE, BUEE, FEOGHE, TIBES, KR 5, 2013, RE [4-3-3 5K
FIRELA R 7 e B 5 3R, SEAEAR 4R, 28(5): 15-22)



