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Cloning and Characterization of OsSKI/Pa gene from rice
(Oryza sativa Linn. Var. KDML 105)
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ABSTRACT

SKIPa gene plays role as critical and necessary gene affecting cell viability and
enhances cell’s ability to survive from abiotic stress such as drought and salinity. This
research study aimed to clone OsSKI/Pa gene from KDML 105 rice and to invent
expression cassette for applying to plant variety improvement particularly against abiotic
stress by gene transformation technique. The research was done at the Biotechnology
Research and Development Office, Department of Agriculture, Pathumthani Province
during May — September 2011. In this study, full-length genomic DNA sequences of rice
(Oryza Sativa Linn.) encoded to OsSKIPa was isolated from rice via PCR — based method.
The gene sequence contains a fragment of 2,353 bp, including a 1,824 bp complete ORF,
the 5’UTR of 130 bp, 3’'UTR of 399 bp and a polyadenylation signal ATAAA motif.
OsSKIPa gene can be encoded to 607 amino acids polypeptide with molecular weight of
81.2 kDa and has putative function as SKIP / SNW domain containing protein. The highly
conserved region of the gene is SNW/SKI-interacting protein-like, SNW/SKI-interacting
protein, transcript variant X1, transcript variant X2 and transcript variant X3 which are
found in Oryza sativa L. (NM001054719.1), Oryza brachyantha (XM006649000.1) and
Brachypodium distachyon L. (XM010237787.2, XM010237788.2, XM010237789.2) with 99, 94
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and 86% of homology, respectively. A
1,824 bp fragment of OsSKIPa gene was
inserted into plant expression vector
pCAMBIA2300 containing 35SCaMV
promoter and NOS terminator. NPTIl was
used as a selectable marker in this
selection. It was found that the total size
of derived over-expression cassette
(pCAMBIA2300 — OsSKIPa) was 11.5 kb.

Key words : OsSKI/Pa Gene, abiotic
stress, cloning, characterization, plant

expression vector, gene cassette
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Mn1alaauiu OsSKIPa and12 lasaan

14

wuulwswes vSnaifianusnwisfuiy
OsSKIPa inwijisen PCR fudludin
MBwezeing I6busuin 2,353 guwa fdu
289 Open Reading Frame (ORF) A314&17
Wiy 1,824 gwa, 5UTR fauna 130 ¢
W&, 3UTR fizuin 399 AWR UAzWUEALU
fndlalndsiuniivaae polyadenylation
signal (ATAAA motif) &1u1saneasHaduy
nanezfluld 607 amino acid aglusiumiia
Tawupeg Putative Function: SKIP/SNW
domain containing protein u,azﬁﬁmﬂfn
Tuanawiiy 81.2 Alasadu dhdeyailéin
Arsesilasead1eresiu wuin 81 OsSKIPa
figmazilfandafiduds nouasuiiiy
Wathaduiaeilalndflaluwssudieuiy
furiiafieaiulugudoys GenBank wuin
fuildfiaaumioustnegs (% Max
Identities) Ut (Oryza sativa L.) Iuﬂﬁju
Japonica Group (NM001054719.1) &3u289
SNW/SKI-interacting protein-like fnwuly
4111 (Oryza brachyantha) (XM006649000.1)
ILATAUYDY SNW/SKI-interacting protein,
transcript variantX1, transcript variantX2
wae transcript variantx3 fiwuluizedndi
Brachypodium distachyon L. (XM010237787.2,
XM010237788.2, XM010237789.2) e
WiINALU 99% 94% LAY 86% MATNAIAU
WN13a$9LA cassette fu OsSKIPa a3
L%amiaﬁu OsSKIPa \infiu plant expression

vector (pCAMBIA2300) fidsznaudis
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TUslumas (35SCaMV) wasmasiwimes
(NOS) vi"mﬁ'lﬁLﬂuﬁamuqum‘mamaan
2a9fu F8u nptil Wubuedamunelun1sdn
\anldwanadasenay (pCAMBIA2300 —
OsSKIPa) 2u1a 11.5 Alalwd

Avian: 84 OsSKIPa, &n132LA38A, N5
Taaudu, n133Asnzibu, awmes, o

cassette 8u

(-] o
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A aAa & A '
NYNNAITNNUNIUNINLT UN LA FD
ANBUEENINULIARANN LN INI S AN DY
fansaRsuiulaléd waslinandnfiiadu

d' a A u'J [ [

A lasunARnialUa N TaWm U s
NNETIINAENNTIUATVIF DY L1iND T

Finaglalusnmnuwindendlibasenisasa
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Wulawmand deszdumnuaInisalunnsd
Fineduazainifivinldzaaisad (Cell
viability) {ufvedysmiunisegioaves
Wy aerelsfiniy ﬁuuamzuuﬁﬂaﬂmuqu

maasuivlnldressad uisdsliduisan

Y

va

Az iA9pasla5Buvihnsdnsnislaaudu
OsSKIPa uazdainschlysiuiidodn Skip
wefisieeui Tsfiu SKIP fanusdny
sanisasuivinldvasisadlufeidianain
nanesiln laglsiu SKIP wazlaluaand
Bx42 Iﬁgﬂﬁuwﬂu Drosophila (Saumweber
et al, 1990) uarszyondnsnilaslfinaila

Two-hybrid screening (Dahl et al, 1998)

lusfiu skIP ldsunisszyindu
Transcriptional coregulator LRz Spliceosome
component Tumgyﬁ (Figueroa and Hayman,
2004; Leong et al, 2004) laluaandionan
289 SKIP fil§sun1933s Usznaudielamu

=

SKIP/SNW # Signature Jussaiuylnd

2
9 w1

S-N-W-K-N Fafianusrdrysontifinugiu
apalusiv i Wu Cofactor Tu Transcription
war Splicing (Folk et al, 2004) &gls
Anamitifidus vavlaluasnd SKIP uansng
fulunuseiugueededidin 1wy Taluaand
Bx42 Tu Drosophila melanogaster fnting
auTudIur09  ecdysone-stimulated
transcription (Wieland et al, 1992) LLRcN19
f18maa Notch signal (Negeri et al, 2002)
wenanilusiiu SKIP Sesndusianiawmun
Jzuulszam (lvanov et al, 2004) uaziile
\Hadus 8néae (Negeri et al, 2002) Tudas
Saccharomyces cerevisiae Tusfiu PRP45
dulusfudersznoudielamu SNW/SKIP
fannsndudanisasaivinlivegisad
(Albers et al, 2003) laluaandvay SKIP
CeSKIP (Skp-1) Tu caenorhabditis elegans
Uignaryhidusnuznaushdybhs Transcription
complexe 789 RNA Polymerase Il ez C.
elegans ldan1snpnalusfusadlalunis
f398InaY (Kostrouchova et al., 2002)
N1IEFNNBNUNUADTNNILUINADN
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Osmolyte biosynthesis genes ¥8J Glycine
Betaine, Proline, Polyamine, Mannitol Llag
Trehalose (Cherian et al, 2006) iailuns
WIBNAMNNTBNAUNN1ITNSWABULUAY
289fianAlaniusuian fmsuludziy
Taluaandvay Ski-interacting protein (SKIP)
Tudna (Oryza sativa L) fanaiieadseiu
masuiulaldvassad wazn1sUsusise
annzadealudni Xin et al, (2009) 1in
InenFanivasiunuinndaauiiy OsSKIPa
flgHun1sAauengmatiniudy (Gene
chip technology) sawAumailan1sanelau
fusuiunaty q e luduasnaseuly
gan1fiudsude dundrdndsnsinissen
%’jmgol,ﬁu%umh 80 % uariwawAmingu
20 % Fosgulidndu OsSKIPa §1N130
AIUANNITUEAIDDNYDIANHULNUNIY
faAN LIk dIrasdudalaiduatnef
Fnfuaneiadedoldvinidlaauiu OsSKIPa
vavi1Iiuivannz® KDML 105 finusie
A nududs ioandszgndldlunis

v '

Wanuwusdildnusasn1zuadondily
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wiNzaNsaly

gunsaluazisng
1. malaautiu OsSKIPa 3andin
1.1 panuuulnsiwesludiuvedu
OsSKIPa #ifin13uandnan
NIANET LazAUNIEU OsSKIPa

ffiswnulufizsiasie ¢ angrudsya

16

GenBank (www.ncbi.nim.nih.gov/) 11x1
ATILY MEsUIaTTANNmTauTuaE
g9 (conserve region) Tasldlusunsu
ClustalWw2 Multiple Alignment (European
Bioinformatics Institute, UK) aanuuy Twswas
fmfuinysanuiu 0sskiPa l&ssiine
SKIP (forward) war SKIP (reverse)
Tnswesalddnysuuduludiuiifinng
LEAIDDNAD SKIPXbal (forward) Way
SKIPKpnl (reverse) TwswasilHlunisnga
gounsiensienesiulu OsSKIPa Wity
Plant Expression Vector (pCAMBIA2300)
An NOS (forward) uar 35SCaMV
(reverse) (Table 1)

12 NIASUNAIDHNNTLALNIIRNA
fouLe

ARLRBNWUSTNY (Oryza sativa L)

9

v 1

Aanwuenundy 1dun Wuﬁjwauuzzﬁ KDML

105 (AudITednunusl) wnswdniugin

9

Tunszane ihlugeusgyszanm 15 U e
v A & v v Aa & .
afdue laaldgaainfiduie Genomic
DNA Extraction Kit (RBC Bioscience,

av v oa o

Taiwan) Amy3SMsiuSEvdnanuuziin auld

Y

a &

mautaﬁﬁ@mmw il YaArandaduy
2p9fL5uULe (Optical Density : O.D) laeld
389 spectrophotometer fiz9ARY 260 —
280 UM lUINAT WaLIN1Eee19fiY TE
(Tris-EDTA) buffer 3o MlEanadiadi
60 ulunsn Werhlvih PCR (Polymerase

Chain Reaction) sigl
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Table 1

Primer name, Base sequence, Size of OsSKIPa gene, Melting temperature (Tm)

and GC content of designing specific primers from Genbank on http://

www.ncbi.nim.nih.gov/

Primer name

Base sequence (5 — 3’)

Size Tm GC content
(bp)  (’C) (%)

SKIP (forward)

SKIP (reverse)

SKIPXbal (forward)

ATC GCG TTG CCC AAATAATTA 34
CAC GAA TCG AAC C

AGA ACT TGT GAA AAA ACA GAA 36
CAC GGA ATT TAT ATG

CAC TCT AGA ATG GCG TCC CTC 39

68.3 (55) 44.1

63.5 (55) 30.6

77.3 (55) 615

AAG GAG CTC CTC CCG ACG

SKIPKpnl (reverse)

CAC GGT ACC TCA ACG ACC TCT 41

73.7 (55) 51.2

TTC AAA GTT AAT GCG GGA CC

NOS (forward)
CGA GCT C

35SCaMV (reverse) CAT TTG GAG AGG ACA CGC TGA 30

CAA GCT GAC

GTT TGA ACG ATC GGG GAA ATT 28

67.5 (55) 50.0

70.1 (55) 53.3

13 n1siinyIaufBue a1n
genomic DNA Tae35 PCR amplification

diButednfiadalduiugasen
PCR iaiinusurntudufifesnisdae
Twswesisumwiziuiu OsSKIPa fa SKIP
(forward) way SKIP (reverse) lagl%
HotStart Tag Master Mix Kit (QIAGEN,
USA) Tudsunnsnanan 50 lulasans
Usznaudie §15aTaIBfduL 40 — 100
wlundy, 05U HotStart Taq Master Mix,
0.4 M gene specific primer (forward), 0.4
M gene specific primer (reverse) Uiu
Usmmslriasudam Tnedolusunsugrumgd

Pre-Denature 94°% 15 419 974U 1 58U

LALANIAUIHLATDNYI9IU 3 TuRaU Fil

Denature 94°% 30 U1, Annealing 55°% 30
Ui, Extension 70°% 2 U1l 31uUIU 35
50U AwdeTuRey 72°% 10 wifl 8n 1 o
ATINATITANAAIBWNALA electrophoresis
Toel% agarose gel Wadu 15% Weuaua
Pa9u0UALBUEAUABUENIAIT I 1 kb DNA
ladder marker (Fermentas, USA) wiautiuiin
mwﬁamﬂ%'aa Gel-Doc Transluminator (Bio-
Rad Laboratories, CA, USA)

14 nslaaudu OsSKIPa ing
nAWBSILazN1SATIaaUduFaulTIsR
TUNE

vwawan PCR nwhliudgn Tanld
YANAAALBULDBBNIINAA QlAquick Gel

Extraction Kit (QIAGEN, USA) a1u35n13
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2RIUTENGWAAuUTY WrBuLBULBNIN
Uf)i381 ligation lanld T&A Cloning Kit
(RBC Bioscience, Taiwan) #N335013789

¥ Aa o

uiEmgwanuusn antuiinisdieiindu
dhguuaiie E coli aeug DH50 e
\lﬂLgﬂaﬁJuﬂ’lwﬁLLﬁ\‘i Luria Bertani (LB) —
amplicilin/X-gal/IPTG [(LB : @383 1 &. :
10 n. NaCl, 10 n. tryptone, 5 n. yeast
extract, 15 n. bacto-agar, ddHZO), 50
Tulasnsu/ua. amplicilin, 100 ulasnsu/ua.
IPTG, 100 Tulasn3w/ua. X-gal] vsiwanlyd
gaunadl 37°7 wwdwAu dadenlalai
faniiddufiBuiemansuniney i
wosluemiaivan LB fifnasujdug
amplicilin (50 lalasn¥a/ua.) Ngungd
37°% wehiaaE 220 TaU/ANT U 12 -
16 ox. Wnafanarafinfibuie loaldye
ananaIailn GeneJET™ Plasmid Miniprep
Kit (Fermentas, USA) 1835015289058
HAaAULEH LEIATIIRBUAMMNTBINANENR

[ a

i
Afuafilédemaiia electrophoresis lnald
agarose gel Wntu 15% N1IATIRAFDUNT
U5 098U OsSKIPa lapmanafinfibu
ilaialdudnseeulsddnsimwie Xoal
uwaz Kpnl Tuyujisenionan 20 lulaséng
Usznaudie wanadafldule 100 - 200
wlunsu, 1X FastDigest buffer, 0.5U Fast
Digest enzyme Y$uysunstiasudieun

wanUAsenlddhiu diluunfigoumgd 37°9

a a

W 30 w1l uasveaUfitenfigamndl 80°y

9 Y

18

WU 5 Wil wdINIITEUFULLLTBILALALEY
wismaila electrophoresis Iaald agarose
gel 1Wintu 1.5%

15 N19IASITHAIAULUE  (DNA
Sequencing)

idndrenaafiafiBuefiitusdiu
298U O0sSKIPa wnduduuwuulunis
Aimsnzdanduiwa laeldasiafl BigDye®
Terminator V3.1 Cycle Sequencing Kit
(Applied Biosystems) Fawfulwswes M13
(forward) 5 — GTA AAA CGA CGG CCA
GT — 3 uae M13 (reverse) 5 — GCG GAT
AAC AAT TTC ACA CAG G - 3 ufjiisen
cycle sequencing #281A389 Thermal
Cycler 9700 inandndlduviliusans
anaznauliuioluide wiiazansnznau
%18 HiDi—formamide 10 lulAsAns Waw
sratlidndu Tadetvadluviaen Septa
Unlifigungfl 95°0 w2 il wazugly
vuudeiudl Wadedigidaies ABI
PRISM® 310 Genetic Analyzer Wa3AI1si
srduiaadlalng anduirdayailéan
Wisuisumiasidusanumilon (% Max
Identity) wazANNANTUBHATULAEITUDDY
ffifiseenlugudoys GenBank uazns
Jasnzilasea3rvanefudlalysunsy
8115931 ClustalW Multiple Alignment 310
Sulsd http://www.ebi.ac.uk/clustalw/ Lag

Tdsunsy BLAST anviuled http://

www.ncbi.nlm.nih.gov/cgi-bin/Blast/
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2. n1sdanAaBubuLEINY plant
expression vector UAZN1SASIINDUNIS

Usngaviiu

v
a =~

21 n1sidandaduiuidniy plant
expression vector

vwanadin pCAMBIA2300 #Aifau
Usznauaaslusluwmes (35SCaMV) wazines
filumps (NOS) 2un 9,648 g iy
plant expression vector d8u NPTII
(kanamycin) Wufudaden wasduiiule
2098 OsSKIPa MlFny3uaudulusuid
nauaavean laslflnswesidanudimae
fUBU OsSKIPa Aa SKIPXbal (forward)
way SKIPKpnl (reverse) filinsuvniigansn

wpapuladind iy Xoal waz Kpnl laald

HotStart Tag Master Mix Kit (QIAGEN,

[
a

usA) @e 1.3) léuduzuin 1,841 guwa 1

uearFInt1eNIfagIuLauldfnI 1IN

¥
aaa o

Xbal waz Kpnl Tuufjiferievun 50
Tulasdns Usenaudie fbutevavdiu
OsSKIPamaadnfduiaad pCAMBIA2300
Aaudadussdiear 1 lalasndu, 1X
FastDigest buffer, 1U FastDigest enzyme

Ysudiuesldasudieun wanufizenldd

a

fu dlidnfounad 37°% w1y 30 Uil LAy

9 U

] ] a

Unsinfigungfl 80"y utu 5 wiit Lilavya
Ufn3en nsntuanuenaiafiduesen
nw@alaeld QIAquick Gel Extraction Kit
@0 1.4) azldfunaraiin pCAMBIA2300

uasfuiu OsSKIPa lasfivaadinantlau

Fuvtsandzeaauleifing iy Xbal uay
Sndnantladusumiszeseulss Kpnl Wty
fu OsSKIPa Wansawdniu plant expression
vector (pCAMBIA2300) Liaa319naafin
sunanfiauysal pCAMBIA2300-OsSKIPa
flaurayszana 115 Alaws aanduly

6

WindanulumaduuailZodtinuasiug
DH50 1as33 heat shock (Sambrook
et al, 1989)

22 N13A5238UN15UI NN DBV
ghunsifieulsdiniimie waziwaila PCR

ATaaUNIUIINgTaeEuden Tl
wulmidnsunie Iasdnidanlaladifend
ArAIlESunaERaRENEN WINIEAR
warsfiadiduielasldyaaiananadin
GeneJET™ Plasmid Miniprep Kit
(Fermentas) wac@ndleaulydfinsnie
Xbal uaz Kpnl A37380UTUAALDULEHIY
wAila electrophoresis aeld agarose gel
dudu 15% Wsusuiazesuaufidulpiuf
\BulenIn5g1U 1 kb DNA ladder marker
dwarafiafiduefiaialdlunsirasaunis
UYsngeeviu drwmaila PCR lawld
Tnsiwas NOS (forward) wayr 35SCaMv
(reverse) M5293LAT1ZHANAFILINALA
electrophoresis 14 agarose gel (dindu
1.5% HBUIUIATDILOLALDULDAUALDULD
N1MM353% 1 kb DNA ladder marker W3iau

LV
VUNNATN
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NALAZISUNANITNARDY
1. m3laauiiu OsSKIPa aqndn
nINUSHuEY OsSKIPa Tugqu
gpsfuifinnsuaasasnanndta Tasni5v

(¢

Uifsen PCR MudlufinfiBuipeednaiug
KDML 105 (Figure 1a) Wud1 &13130910
UhsenlduaviiButesuin 2.3 Alaws
(Figure 1b.) fadanuavAifuiaiideinsned
1alAinsnzhaduiugnssn ABI PRISM®
310 Genetic Analyzer Wuin Bufildfisnay
flamdlalndwiniy 2,353 g Usznaudae
suiiadlandludufinisuaneanaey
fuanrsnosnsvatdunsaazily (Open
Reading Frame : ORF) 91u3u 1,824 @lwd
E3ENIMUNUITRIEIFULUET 131 —
1954 snsaudasiadussuyindues
1 OsSKIPa lda1uiunsaasily 607
amiono acid WUAAUIIAALBINANI9F1Y
Yare 5 Felsifipatuntsuwdaswalussiu (5
Untranslated region %38 5'UTR) H2u1@
Wiy 130 dwa wazmeiudane 3 Bl
\igafunsulaswalysfiu (3' Untranslated
region %38 3'UTR) dzuawiniu 399 gua
warwualsuiliadlalng polyadenylation
signal ATAAA motif aglusuzes 3'UTR
U 1 fumis agnasasuiaedlalngi
LEAINTAUFANIT0BATHE (Termination
codon, TGA) Uszanau 366 @lud (Figure 2))

Lﬁaﬁﬁagaﬁ\lﬁm"im‘m:ﬂm\m%wmaaﬁu

vug udeya EMBL-EBI (www.ebi.ac.uk/

20

tools/services) WU11 H1 OsSKIPa #iii
Ussnadldarndn fldudsnouasuiioiu 4
atlushuvislamupey Putative Function :
SKIP/SNW domain containing protein
(Figure 3a. uaz 3b.) WazWUINEU OsSKIPa
ﬁ\lﬁﬁa"wﬁ’uLuaayji:wdwﬁnmoﬁ 34212 —
36,564 gwa Feaglulaslulouwisii 2 209
417 (Oryza sativa Japonica group) et

(Y

sduilaedlalnsflaluwssuieuiudunia
Woaiunfsteeulugiudeys GenBank
WU ﬁuﬁ‘lﬁﬁm’mmﬁauaamgaﬁuﬁn
(Oryza sativa L. Tuﬂﬁju Japonica Group
(NM001054719.1) s&7uzp9 SNW/SKI-
interacting protein-like fiwuludn (Oryza
brachyantha) (XM006649000.1) Was&Iu
289 SNW/SKI-interacting protein, transcript
variantX1, transcript variantX2 LQa¢
transcript variantx3 fiwulufizedndii
Brachypodium distachyon L. (XM010237787.2,
XM010237788.2, XM010237789.2) lauilen
AMNNABU (% Max Identity) Wiy 99%
94% AT 86% MINAIAU

iderhiieyafu OsSKIPa 31ndnalu
fuiifnsuanseanIFneANFNRuS U

=

fiu OsSKIPa Tuiizwilasing « Aflsenulugu

foya GenBank (www.ncbinlm.nih.gov/blast/
treeview/ treeView.cgi) WU 8U OsSKIPa #l
Faaszildandfianuduiusetnolnddna

viislunguluideaidies (Monocots) @e 417

(Oryza sativa L. Iuﬂﬁju Japonica Group
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Figure 1 a. Agarose gel electrophoresis result of genomic DNA from Oryza sativa
“KDML 105”. Lane M = 1 kb DNA ladder, lane 1-3 = genomic DNA from

bp
6,000
3,000

1,000

b

Oryza sativa “KDML 105”

b. Agarose gel electrophoresis result of PCR product of OsSKIPa gene from
Oryza sativa “KDML 105”. Lane M = 1 kb DNA ladder, lane 1 = PCR

product, lane 2 = negative control.
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Figure 2 Nucleotide and deduced amino acid sequence of OsSKIPa gene. The start (ATG)
and stop (TAG) codons are highlighted. The red underline shows the polyadenylation signal
ATAAA, the blue bold shows the SKIP/SNW protein domain with an S-N-W-K-N peptide
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Overview F——Fonward strand 2,354 bp B

Features F——Fonward strand 1,824 hp 28
F-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:q
131 bp 1954 bp
Source

“Oryza sativa Japonica Group

i e e e e e L e W e e U U e B e WU
misc_featlre “miisc_feature

InterProScan (version: 4.8) Launched Thu, Jan 21, 2012 at 08:50:15
Sequence: Sequence_1 “inished Thu, Jun 21, 2012 at 08:51:22

Length: 60T
CRCB4: ASZOCBE403EB4 296

InterPro Match 1- Ouery Sequence EDI-: Description

IPROJ4015 SK|=interacting protein SKIF, SNW domain

PFO273 1w - I SKIP_ShY

IPROL7862 SKl-interacting protein, SKIP

T H R L2003 -« — [l FAMILY HOT NANED

WFRODOM W PRINTS PR WFFAM WSMART WTIGRFANS [ PROALE
FTHAMAP [T PROSITE M SUPERFAMILY MSICNALP ETMHMM M PANTHER BGNEID

& Europear Bioinformatics Institute 2005-2012. EBI is an Outstation of the European Molecular Biology Laboratory,

b

Figure 3 a. Structure of OsSKIPa gene analyzed by EMBL-EBI database. The 2,353 bp
fragment of OsSKIPa gene compared with rice Oryza sativa Japonica Group (AK067153.1)
its shown above (red square). Coding sequence (CDS) is 1,824 bp (black and white
stripes) and positioned of nucleotide between 131-1954

b. Structure of OsSKIPa gene analyzed by EMBL-EBI database InterProScan
(version 4.8) SKiI-interacting protein, SKIP encoding the 607 amino acid polypeptide

(brown bar) and its components SKl-interacting protein SKIP, SNW domiain (blue bar)

41911 (Oryza brachyantha) WHNAVEIN 2. medandatufiudiy plant expression
(Brachypodium distachyon L.) F1lwe vector LLazmiﬂi‘wstaun’liﬂi’mg‘ﬂmﬁu

(Zea may L) uazdnideveviun (Setaria m‘iL"?j'amia%uﬁu OsSKIPa 21U
italica (L) Beauv.) mnﬂ'j'lﬁm“[un@"ﬂmﬁm 1824 @wa WU plant expression vector
@ (Dicots) (Figure 4) (PCAMBIA2300) Tu1a 9,648 Ald (Figure

5a.) NNIUNTI9Y1 double digestion @2t
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Outgroup
I @ Arobidopsis thaliana(reflNM_001036214.2)

T1%

"0 Setaria italica(refXM__004953933.3)

9
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%
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s 4

@ Vitis vinifera(refXM__002283822.2)

@ Populus euphratica(refXM__011011056.1)

)
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Monocots
@ Oryza brachyantha(refXM__006649000.1)

20ryza sativa Japonica Group(refNM__001054719.1) /

@ Solanum tuberosum(refXM__006353423.2) A

> Dicots

@ Cucumis melo(refXM__008452958.1) )

Figure 4 Phylogenetic tree of OsSKIPa gene showing the relationship between the Oryza

Sativa (L) “KDML 105” and different plant species. The clades indicate monophyletic

groups of monocots (A) and dicots (B).

wulddnd 1w Xbal wa Kpnl (Figure
5b.) lasfi pCAMBIA2300 U3tnaudie
TUslumas (35SCaMV) wazmasiwimes
(NOS) vi’mﬁ'ﬁ/’iLﬂuﬁamuaummamaaﬂ
9998U {BU neomycin phosphotransferase
(nptll) %amuqu&"nwm:ﬁwumuﬁiaaﬁ
UA%ue kanamycin Huduiadaemunely
N13AALRDN mnﬁumwaaunwﬂmngmm
§u OsSKIPa 49fl 2 35 33usnda n19ld
wulzdindnig Xbal uaz Kpnl wugluuy
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T6un suaUseanos 1.8 Alawa (OsSKIPa
gene) warzualsTuil 9.6 Nlalud
(PCAMBIA2300) (Figure 6a) wazidfians
Ao mMInsasaudumada PCR lagldlng
a5 NOS (forward) wag 35SCaMV
(reverse) Wui1 s n13aviUfAGelduay
fLduepeeliu OsSKIPa 1uaUsENIM 1.8
Alalwa (Figure 6b) laslasea¥zasnanaiin
NWHW@INﬁﬁﬂ’J’]NNNH‘Eﬂj (PCAMBIA2300 —
OsSKIPa) azfizuadszunn 115 Alawd

(Figure 7)
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Figure 5 a. Map of plant expression vector (o CAMBIA2300) and position of the OsSKIPa
gene in plant expression vector

Modified from: http://www.markergene.com/files/index/download/id/1420659084/

b. DNA of a plant expression vector (pCAMBIA2300) and a OsSKIPa gene

digested with specific enzyme Xbal and Kpnl. Lane M = 1 kb ladder, lane 1 = Plasmid

DNA of pCAMBIA2300, lane 2 = Plasmid DNA of pCAMBIA2300 digested with specific

enzyme Xbal and Kpnl, Lane 3 = Plasmid DNA of OsSKIPa gene, lane 4 = Plasmid DNA

of OsSKIPa gene digested with specific enzyme Xbal and Kpnl.

bp bp
6.000 9.6 Kb 6,000
3,000 3,000
1.8 Kb 1.8 Kb
1,000
1,000
a b

Figure 6 a. Pattern of DNA derived from recombinant plasmid DNA (pCAMBIA2300 —
OsSKIPa) digested with specific enzyme Xbal and Kpnl. Lane M = 1 kb ladder, Lane 1-4 =
pCAMBIA2300 — OsSKIPa clone 1-4

b. PCR analysis of plasmid DNA (pCAMBIA2300 — OsSKIPa) using specific
primer NOS (forward) and 35SCaMV (reverse). Lane M = 1 kb ladder, lane 1-4 =
pCAMBIA2300 — OsSKIPa clone 1-4
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Figure 7. Structure of plasmid construct pCAMBIA2300 — OsSKIPa.
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