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Screening and Testing Primers for Use in Sex Identification of Date Palm
(Phoenix dactylifera L.) by PCR Technique
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ABSTRACT

Date palm (Phoenix dactylifera L.) is a dioecious plant with imperfect flower. The sex
of plants can only be identified at the time of first flowering that takes approximately
3-7 years. This research aimed to screen primers for DNA markers of sex determination at
the seedling stage by Polymerase chain reaction (PCR) technique. The thirty-nine primer
pairs previously reported and newly designed were selected and validated with known sex
of date palm (KL1 and Bahee varieties) through PCR method with reference primer. Results
showed that newly designed primer pair, DpDOAmale5F and DpDOAmale4R could 100%
identify male plants of KL1 and Bahee varieties. DNA fragment was presented only in
male plant and had a length of approximately 450 bp. The comparison of DNA extraction
between homogenization with the metal bead and CTAB methods showed no difference of
the DNA content and purity. However, the homogenization with the metal bead method could
extract faster.
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BUNKAN (Date palm) FfpInenaans
Phoenix dactylifera L. ag”[unga Arecaceae
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1. nManAsaULAZaWNIEABUETTAN q
Tunsasrawadunnandenaiinidans
1.1 lwsseSuasfmaiaiaiiFlunmess
msnaaavlnsasaudisiseen
AMTUMSUANIWABUNNANLLALYINNNTANLUL
Tnsimastuanlva Swousioan 39 ¢ laud
- lwswessnsuiedasnaneiifue
21ln SSR N8 1UTDN Billotte et. al, (2004)
U 16 9
- wswesdnsuieSasnanufifue

#UA SSR 21N31891UDBY Elmeer and Mattat
(2012) 91U 14 @

- wswasdniuiesasmnnufiBue
#1@ SSR 21N3188UDBY Cherif et al, (2012)
w14
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#1A SCAR 2In318891UPBY Dhawan et. al,
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31NALYUY SNP (Single Nucleotide
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97U 7 ¢ (Table 1)
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Table 1 The new designed primers for sex identification of date palm

. )~y Tm . - Tm

No. Primer name Forward (5°-3’) (0C) Primer name Reverse (5°-3’) (0C)

1. DpDOAfem1F AGG CAT TAG CAC CAT 552 DpDOAfem1R GTC CCA ATC AGA 55.7
AGT AAA TTG TICT GTG CAC TCA ATA

2. DpDOAmale2F GGC AAT AGC ACC ATA 564 DpDOAfem2R AGG GCT AAC TCG 554
GTA AAT TGC CT GTG TGC G

3. DpDOAmale3F TGA TGC ATA CTA GTT 56 DpDOAfem3R CTC GGT GTG CGG 55.9
GTA TTG CGG C ATC TCC AA

4. DpDOAmale4F TGC ATA CTA GTT GTA 58 DpDOAmale4R CAT ACT TGG TGC 55.7
TTG CGG GAA ACG GAT CTC TAA

5. DpDOAmale5F TGC ATA CTA GTT GTA 54.8 DpDOAmale5R CCC AAT CGG AGT 56.7
TTG CGG CAA TA GCA CTC AGT A
ATG CAT ACT AGT TGT GAG GGC TAA CTT

6. DpDOAfem6F ATT GAG GGA T 57.35 DpDOAmale6R GGT GCA CG 55.9

7. DpDOAmele7F CAA TAG CAC CAT AGT  57.53 DpDOAmele7R TGA GGG CTA ACT 57.84
AAA TTG CAT A TGG GGC

Remark: SNP position is underline

1.2 msanandueasludunnan
WU RRALDULEDE195IALE?
Tagnsfidaafingnindn Wisuifisuiuis
CTAB (cetyltrimethyl ammonium bromide)
fuagelulasiauman musunsudrallil
121 nsaiefduleatnesinsilas
mialfifingnindn
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§15aza18fl 1: 30 mM Tris-HCI pH
8.0, 0.1 M NaCl, 0.2 M Sucrose a8 10 mM
EDTA

f13azansil 2: 400 mM Tris-HCI pH
9.2, 250 mM EDTA uay 2.5% SDS
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Y5ums 5 Wlasdng 25 mM MgCl, U3uns
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Twswwes forward (5uM) U3u1as 1 lulasdng
Tnwswes reverse (5uM) U5uas1 lulasdns
GotagDNA polymerase (5 gﬁmﬁia\lﬂmﬁm)
Y3ums 015 lulasdns TuufisensSunes
wiaving 25 lalasang Taedslusunsunisviey
2891309 thermal cycle, Gene Amp 9700
fanandly Table 2
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Table 2 Thermal cycling conditions for PCR amplication

Step Temperature (°C) Time Number of cycles
Initial denaturation 94 3 min 1
Denaturation 94 30 sec
Annealing 52-60 30 sec 35
Extension 72 30 sec
Final extension 72 7 min 1

1.4 NSATIINDUNANAANDTDS
MN1IRTREBULATBINNE AL EULETLE
ndfAseidensde3s8i8alnsluida
(electrophoresis) latvisANaNAANTDNS
U5u1ms 4 luleAsans vueasznlsa 1%
Turimlas 1xTBE THusendauluitn 100 Taad
Wuan 60 wil dandseasinenluslug
uddufinuavsiduiedisyanieaw UV
Transilluminators &%9 BIORAD Waz#in13
A5IANULATRIVINNEALBUETA SSR Fan

LA3DY QIAxcel Advanced System

2. AINAFDUAIINIUNITVDILAIDINNEY
AlduasawAdUNNaNABmATiaNGaS

U FuBUNHENTINI LI ALEIT99N
WuE KL1 WReWUFLNE 91U 120 et
wdveanidudusidly 60 MaLe uafudIg
60 fMat WagslusnainfEuefeAs
CTAB muAsmatieft 1.2.2 antfu iisy5ano
ABuedesRdosuuusnlngnes S1uu
2 glwawwed léun

@;1‘71' 1 Mg wmsuduedamunefians

LT IIADDUNNANLWAL

- DpDOAmale5F: 5°-TGCA
TACTAGTTGTATTGCGGCAATA- 3’

- DpDOAmale4R: 5’- CAT
ACTTGGTGCACGGATCTCTAA- 3’

gt 2 TdmsudunoudiBuiededs

inspenuuuanndeyasduiledlelnglu
gudaya NCBI paslaslulondunwanany
WufAaE PDK__30s944511c003 1isNeiaY
GenBank: ACYX02072276.1 fifia11ue17
11556 g lasgudufiBuiededediany
817 693 A ATantuRuALBUBTIRNY
1912 ADBUNNRNLWAE (Figure 1)

- PDK30sF: 5’-ACTTCTGC
TACCTCTACTTGCATGT- 3’

- PDK30sR: 5’-CAAACCACC
TCACAACAAGAAGGAA- 3

Toep3snaunsNL i ige15muis

nste 1.3 Teeddlusunsumaviauzasiaias
thermal cycle, Gene Amp 9700 (Table 3)
winRaouNanAnida1saaIBnston 1.4

Figure 1 Schematic diagram of reference DNA primer designing
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Table 3 Thermal cycling conditions for PCR amplication

Step Temperature (°c ) Time Number of cycles
Initial denaturation 94 3 min 1
Denaturation 94 30 sec 35
Annealing 57 30 sec
Extension 72 30 sec
Final extension 72 1 min 1
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nasaulwsmesamsusassnefidue uia
SSR WA SCAR AmNT1ed U waslwsines
fvnseanuuudusilniaindiuris SNP
Fruuiiadu 39 glwsiues fusubunNaNLS
KL1 finsuwands wudn lnswesdmsy
\A3pananfBuLesilia SSR war SCAR
AMNINNUYDYI Billotte et al, 2004; Elmeer
and Mattat, 2012; Cherif et al, 2013; Dhawan
et al, 2013 ldanunsaueninAf D dUNKEN
wug KL1 o oundmiluazame (2558)
Tgi5neuh lwsines SCAR a9 Dhawan et al,
2013 Lignansousnwadunwanaeiuging
KL1 vi32 willd 36 lgiituiu dmsumsesnwuy

18

Twswesansiurde SNP 2105189714284
Al-Mahmoud et al, 2012 §1u3u 7 @lwataes
wulwsinaS DpDOAmaleSF Lay DpDOAmaledR
fansouenwadunndnld Tasluoudibue
Uszan 450 AL LW BUNNRNIWAR Uas
dovufisefidenunusulnsimesiiniy
Iwswue$ PDK30sF uay PDK30sR #l4f
wouAlduleYsENI 700 guua azdIng
LOUALDULD 2 wau Tuﬁuﬁumwé’mwmj ey
ysnguovdidute 1 wou Tududunwas
\WeLlY (Figure 2)

Figure 2 Agarose gel electrophoresis
shows 450 bp male specific band amplified
by DpDOAmale5F and DpDOAmMale4R primers.
700 bp of the reference DNA band amplified
by PDK30sF and PDK30sR using KL1 variety
as DNA template. The letter M is 100 bp DNA
ladder

nsisufisunmaaiadidulefieis
CTAB ﬁumﬁw‘lﬂmwumm LASNIIANA
AdueagnEfemsliidagnndniy
Fat e lUBUNNAN 91U 10 FpEng wudn
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m'iaﬁ’mﬁLﬁuLaaai'm'mL%’Jﬁaﬂn'r{[ﬁl,ﬁﬂgn
@ v 1A A& A A Y
wanldusuufLauLediaaiuingy 318
ulunsu/lulasdng s msunisananLduedie
35 CTAB MuashelulpsauraIiUsunuRLeue
WRANLYINAY 499 u1lunsn/lulasans was
mwu‘%qw%mmﬁLSuLalaiﬁﬂawuLLmnviﬂaﬁ’u
(Table 4) pg9lsAnunsanaRBULDDE

'3'361L%aﬁ'aﬂm{iﬁﬁmgnmﬁnﬁu fdunou
nsafiadfildscusiiatisenit Sesunsoarin
Fuumaeao Ul dalu sansn
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Table 4 Comparison of DNA concentration and purity by two extraction methods

Metal beads with homogenizer

CTAB and ground with liquid nitrogen

No. DNA concentration Purity DNA concentration Purity
(ng/ul) (A260/A280) (ng/ul) (A260/A280)

1 200 1.921 237 1.814
2 451 1.866 316 2.014
3 218 1.822 357 1.775
4 478 1.978 449 1.817
5 336 1.926 626 1914
6 103 1.811 561 1.794
7 386 1.886 561 1.934
8 285 1.964 556 1.883
9 367 1.881 684 1.947
10 353 1.803 644 1.786
Mean 318 1.886 499 1.868

2. NINAFDUAIINIUNITVDILAIDINHNEY
AiduasawABUNNANAEmATANTa S
NMINARBUANNT NNz TRalNTIND ST
panuUUTusInaaINFIuLe SNP dpiwe
unwdnieAindersuuusinlnswes lauld
Aln3ines DpDOAmaleSF/DpDOAmale4R
WAz PDK30sF/PDK30sR fufiudunnaniiug
KL1 wasusund finsaumaudn s7uau 120
feing wuh Weldglnswes 2 gilsauiulu

YR8 PCR anansausninadunuaule
100% lapglnwaluas PDK30sF uazPDK30sR

fnsaiNUSIUBuRweIUIe 700 Alua
IfoBunwansuiiuasile susiiglnawes
DpDOAmale5F Liae DpDOAmMale4R 8131350
NS URLEWeTUR 450 A Iflans
fusag FeazusnguuauiBue 2 way
Wwwedualy (Figure 3) HANITNARDIH
#l¥iudn glwsiues DpDOAmalesF uaz
DpDOAmale4R §181TOUUNAUDUNNAN
mejlﬁ Frotiu Feamnsa i TuaIaevang
Tumsﬁ’ﬂLﬁanﬁuﬁfsﬁuazﬁuﬁaLﬁﬂiummﬂﬂ
wATasBUNNaNsalY
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Figure 3 Agarose gel electrophoresis shows DNA pattern between male and female Date palm (KL1
and Bahee varieties) using male selective primers (DpDOAmale5F/ DpDOAmale5R) and reference primers
(PDK30sF/PDK30sR). The number, 1-60 are individual female plants, and 61-120 are individual male plants.

The letter M is 100 bp DNA ladder

3. dnssuvawAduNKaN usTaEHUNdn
NRINNINATBUNSRIARLDUETIUIU
39 483 et fwdBmaldgnnin uas
arnasuwaAmpmatiafidens lnsldalnswes
DpDOAmale5F/DpDOAmaled4dR WA
PDK30sF/PDK30sR wud1 (Husiuinas 91uiu
203 9t LasAUNALEEIIUIU 280 fntg
Aaidudnaduwagrawadowiniy 42:58
(Table 5) fBg9LALALDULD (DNA band
pattern) AUNRIBUNWANIIN .FWITUYT
U 15 fu Aasraseumaiioginsiue’
TAU WANITATIINFURVUDDIAUAY

wazdLlededSanlsaeadianlns lnsds
ouanslu Figure 4 amsunsvgndunway
ADUUAIADINITAUAINTIMIVNITHENLNES
8-10% (Dhawan et al, 2013) uay UW5AI
WAZANY (2558) T1ENIUTN SRTdufimsnzax
seninumdudfdadifiuagi 1:8 doriu
MWINNBATNINIUWAFUBUNNANADY Nazdn
Tam1saurunisUgnldegromanzes
anTzBzLIaasA I eay avwiulding
wnsasnslamsumwaluszassiund FipvLlgnéi
AUNKAN LAZIDITHLIAT 3-7 U ARENIINA
vhlfinumsnsfsegaFeonauazidneun

Figure 4 Sex determination of 15 date palm seedling samples from Suphanburi province using primers
(DpDOAmMale5F/DpDOAmale5R and PDK30sF/PDK30sR) M = 100 bp DNA ladder, MR = a male reference

sample, and FR = a female reference sample

20
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Table 5 Number of male and female trees of date palm and percentage of sex ratio when
using male selective primer pairs (DpDOAmale5F/DpDOAmale4R) for separation

Sample collection area No. of tested

(province) seedling Male plant Female plant
Chaingmai 277 125 152
Kanchanaburi 110 37 73
Nakhonpathom 47 23 o4
Nonthaburi 34 12 59
Suphanburi 15 6 9
Total 483 203 280
Sex ratio (%) - 42 58
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