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Clone and Development of ISSR and SCAR Markers Linked to
Male Humulus scandens L.
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Abstract: The sex differences in Humulus scandens were studied by using inter-simple sequence repeat (ISSR)
technique. 40 primes from total 62 primers could produce stable bands, and amplified 302 bands. A male-linked
fragment with about 553 bp was amplified by 164 primer which was abundant in AT (64.3%). Then the male-

linked marker was converted into SCAR marker.
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FE B (Humulus scandens L.)BL B 1 B IF{E K2
Y, FREE RS, BUMEfE M A 10 RRZE
B L H R BUCAR DNA, [R] B i i | ok &%

10 BREG M Fr S BIR-5 /5 18 DNA, 7 7 4 U | 1
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1.2 EFE4H DNA 2]
HREREH DNA RIS K CTAB BHAT,

1.3 ISSR #Ric# 1 K i

FAISSR 5| ¥ (& 1)/ BN 2 B M I B R 4
DNA i#17 PCR ¥ 3, RNIRR N 10 x § 1 np
W 2.5 pL; MgCl, (25 mmol/L) 0.5 pL; dNTPs
(10 mmol/L) 0.5 pL;5|# (25 pmol/L) 0.5 pL,BEAR
DNA (1.25 ~20 ng wL"') 1 pL; Tag DNA R4 B
(25U pL") 0.3 pL; 0 A ddH,0 #MFF E] 25 pL,
PCR X W2 A FAEH 95°C 5 min; 94°C 1 min,
52°C 1 min,72°C 2 min,38 MEFF ;72CIEH8 min,
RSEHRIG PCR FHI7E 1.5% BRAIERERE 5 V em™
BIHEE T EIK 3 h 224, S4B 5 R Y AR,
B

By =Y 1.5% MR R R EXE, T
FIMNTTUBRESHEENRBENER, 25 A
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Table 1 Sequence of ISSR primers

54 B3I ~37 ElE] FFIG ~37 ElE] BFI(5 ~3")

Primers Sequence Primers Sequence Primers Sequence
i (AC); T 27 (TG);CG 154 (TG)s GT
2 (AC)s AT 28 (TG)sCC 155 (TG); GG
B (AQ); TT 29 (TG)sCT 156 (AG); TT
5 (AC); TG 130 (TG) TC 157 (AG); TG
7 (TG)sTA 131 (TG)s TT 58 (AG); GA
8 (ATG), 133 (AG)s AT 159 (AG);GC
9 (CTC)q 134 (AG)s AA 160 (AG), GG
110 (GAA) 135 (AG)s TA 161 (AG);GT
1 (GAT)s 136 (AG); TC 162 (AG);CA
2 (GAG) 37 (AT), TA 163 (AG)sCT
13 (GGT)s 138 (AT)sTC 164 (AG);CG
114 (TCT)s 139 (ACG)s 165 (AG);CC
116 (TGT), 140 (ACC), 166 (TC),CG
7 (GACA), 43 (AC);CT 167 (TC),CC
1 (ACC)s 144 (AC); GA 168 (TC); AG
2 (AC) AA 146 (AC); GG 169 (TG, TG
23 (AC)s TA 147 (AC); GT 170 (TC),GA
24 (AC); TC 148 (TG)s AA 71 (TC),GG
25 (AC);CA 149 (TG)s AC 72 (AGAT),
26 (AC); CC 151 (TG)s AT 73 (ACAT),
53 (TG); GC 152 (TG); GA
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1.4 SCAR fRiZHIS| it R o1
RBP4, 55 E BRI 24 AL SCAR
(sequence characterized amplified region)5|#J(Z& 2).
REHLBUME R EE A5 10 AR, LA ZL 4 DNA H
BARHEST PCRY M, RMAARN ddHO 17 pL,
10x ¥ LM 2.5 pL, dNTPs (10 mmol/L)

05 L, 5% F (25 pmol/L) 0.5 pL, 5| ¥ R
(25 wmol/L) 0.5 pL,#HR DNA (25 ng pL") 1.0 uL,
Tag DNA BAW(2.5 U pL?) 0.3 uL, BRI
B G, A 94°C, 5 min; 94°C, 30 s;60C,
45 §;72°C, 90 s;45 AMEF; T 72°C, 7 min IR
FF#E4T PCR 338, 1.5% SRRl v Tkl PCR
VAR,

F2 HEEHNEE SCAR RIS
Table 2 Primer of SCAR marker linked to male plant in Humulus scandens

ISSR 514y SCAR 5% % Sequence iR kIR
ISSR primer SCAR primer G'~3") Annealing
164 SEX 164F AGAGAGAGAGAGAGAGCGAGAAAG 60°C
SEX I64R AGAGAGAGAGAGAGAGCGGAAATG

2 ZEE R4

2.1 ISSR 3| ¥y %

AR PCR ¥ 344K R , X ISSR 5| ¥ 47
TORE DA TE 2), EFE R e MEAE MR A1
I 22 AR 1S AT E R AR Y, &
RFW, AR Frik Y 62 4 ISSR 514,22 4~
YA Y W AT AR, HAR 40 51 W8P

M1 2 3 4 5 6 7 8 9 10

HTRER AN, RZY W 9 KW, RO 3 &K
WAL 302 &, BAFI WY 7.55
& o

2.2 ISSR X RIS I F
FRERBEWGI WY I, 4R35 Y 164

(AGAGAGAGAGAGAGAGCG)Y 1 H 1 x4 8

AR (B 3) R Bl JE s pUCH-T

I 12 13 14 15 e 17 18 19 20

B 1 ¥4y ISSR 3IHEBE
Fig. 1 The primary screen of ISSR primer

M: 7+ FBHRiT Mokcular marker (D514A, TaKaRa); 1 ~20: REHS |4 Different primers.

M2 3 4 5 6 7 8

B2 &4 ISSR 3 MMIK
Fig. 2 The second screen of ISSR primer
M: 5 FBARiC Molecular marker (D514A, TaKaRa);
1 ~8: R[EIKI5|4) Different primers.

¥ M [

¢~ 553 bp

B3 319 164 ¥ g B MR R A BR (BT R)
Fig. 3 Male-specific DNA fragments (arrow) by 164 primer
M: 5 FBARIC Molecular marker (D514A, TaKaRa).
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Ik, R ISH AL K BHFF 1 (E. cob)DHSa, Wi
B, i E S BUF PN 553 bp, AT S &N

64.3% , 4 — B & AT K75 (8 4). EBHFR
BLAST ¥y’ , BH KA SHREFREFS,

AGAGAGAGAGAGAGAGCGAGAAAGGGTATTTTCTAAAAAGGTGGCAGAAAAARARTGGGE
ATACCTAAACCCGTAAACCCTAAATGATCCCCCATGCACTAAAAGATCAAAGTGCCCLCTC
CITTTATTTTTCTAATACCTAAATCGTTAATTCAAATGCCCTTAGTCARAATAATGTCACA
CTAGCACTACAAGAAATAAGCCTTACTATAATAGAAAAAGTTAACACTCTTGAAAAAGAG
TTATCTTAACTAGGGTTGAATARATTAATAAGTATATATAAAGGGGTATARAGGCGGGAA
TAACAATTTTTTTTTCTGTAAATTGTCGCTCAAATTTCACACCAARAAARAAAAGATATGG
GATTATTAAAAARGAAAATAAAACATCTCTATGTTITTTCCTTTITCCCCTCTCGCTCATG
TCACTCTTCCTTCATTTCCCCTCCCTCTTTCTTCCTTTCCTCTCACTCTCTATCCATTTIC
CTATTTCCTCTCTTTCCCTTTCTCGTTTCCCCCCTCTCTCTCTATTITCTCATTTCCGCTC

TCTCTCTCTCICT

(3' GTAAAGGCGAGAGAGAGAGAGAGAS)

B4 319164 FIEHMEYEES A BREFH
Fig. 4 Sequence of male-linked fragment by 164 primer

KR 164 51 HBFF); RILRFRTR SCAR #RICHIB I F 5. The black letters are sequence of primer 164;
the lketters with underline show the two primer sequence with SCAR marker.

2.3 SCAR #RigRyEE S S5

FHA B —XF 24 AL B4 15 | P xT R AL
TERERY 10 ARZAEEE BEFT PCR 973, 455 WA, 1
FEE BRI W —48 600 bp 274G MM AR
(B 5), FEMEMAE R TP R 18 BIAE R B9 257

2 M A

i g B e €553 bp

Bls FEEMEEES B SCAR A THrE
Fig. 5 The male-linked fragment with SCAR marker
of Humulus scandens
M: 7+ FEFFIC Mokcular marker (D514A, TaKaRa).
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R ME MR ) M Gt AR RO XX R R
X, XY, X MY ORI AR/D B2 AR, H
PG AR R I S R F R AR L TR BT,
BrUAMEx FIRIGH X Je AR UL, JRIGH Y R
AIRTTRE RS LG TR B F M, RETH
FAXT R X B Ry RIRM: B Y Reafhsii b
R AR AT 7= A B B AT R A TE R, MY TR
HUBLHG I e K R IR B R U, A A o FAnig 3t
ARV LR F ARG X AN Y Yk TR B X R
ZHER.

HMIET| Y PCR Y EABRERHFFIE
B IFEF LA 200 0 2 AR A, TR

BRHTERERA W ERER FIIRIET A
FAISSR 5| ¥y it PCR ¥ 3% i 25 M8 DNA &
Bt EH,ISSR #RICBETT LAR RAPD —HE 258 5 1R
BURE , XA LAFE4E Lt RAPD B R 284, H
BLETIIMERK, MM X EHE SSRIFIEWESR
Mo BT, DA S A R A 7 BV 95 4k (Cyeas
circinalis)"" Fp4y BI AR T 1 B % 4 B9 ISSR ARiT.
ARE P, RINFHATRLEREF I I Y 164
(AGAGAGAGAGAGAGAGCG)MNEEHHE T 1 4
MRS A Fhnic, P RN IZARICH RS B &
AT, ZEAYREA S, (AT)n FFEEERE(A)n,
(AG)n, (AAT)n, (AAC)n, (AGC)n, (AAG)n, (AATT)n,
(AAAT)n FI(AC)n 73| KEFZE", Viayan I
Chatterjee H3R3E T 3T ISSR 31 E & AT WE
BRFIE T Y, 5 M (Asparagus officinais)
1T ESNERERFIIRICH AT S 2123
61% ", AT HE & UL FEXBE TR, A
BAGTEALEANWEDL T, X WEA ISSR 47
1CT] DAR R B B A A — 3

B FARe AR TEAE Y G Ak R B
KEIEGIST ) 7T RELE M 4L 6 AR 0 YR A 24k
WMEBEENAA, ERHEN RSB IERERY, 0%
MR (Silene larifolia)t) Y JeaGmim KT X Jefafk
WEZERATREFEAERE T KRENIEHLH
HE DNA 73 S ER 7R BEKEL TP,
FAEE (Rumex acetosa)Y Jeta PR i) 5 e 6 7 X 350,
£ (Marchantia polymorpha) M1 & K J(Carica papaya)
MY Rk BRI T RUNEZ RIS, K
B3k L 4R 7 5 VT BB o ¥ 7R Y B
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