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Development of sex-related SSR molecular markers
based on the genome of Actinidia eriantha

LIU Jiayi, YUE Junyang, LIU Yongsheng
(School of Food and Biological Engineering, Hefei University of Technology. Hefei 230601, China)

Abstract: Kiwifruit is a dioecious plant, and its early sex identification is of great significance for
breeding and increasing its economic value. In order to identify male and female plants of Actinidia
eriantha in early stage and improve the utilization rate of A. eriantha resources, the sex-related sim-
ple sequence repeat (SSR) molecular markers were developed. The MISA tool was used to screen
381 250 SSR loci from 29 chromosomes of the male and female genomes of A. eriantha, and the num-
ber and distribution characteristics of SSR loci were statistically analyzed. The 150 pairs of primers
were designed and synthesized. The genomic DNA of A. eriantha was used as template, and the SSR
primers with sex-specific amplified fragments were screened by polymerase chain reaction(PCR) am-
plification and polyacrylamide gel electrophoresis (PAGE). The primer with serial number Prim-
er000181 is male-specific. It was verified in samples of five male plants and two female plants of A.
eriantha, and their performance was consistent with the previous results. This study confirms the fea-
sibility of using the A. eriantha genome to develop SSR molecular markers related to sex identifica-
tion, and screens out a pair of primers that can identify the male and female plants of A. eriantha.

The sex of A. eriantha can be reliably and quickly identified in the early growth stage.
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DNA.RAPD) \ # 5% 17 51 " 1 2 25 (sequence
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BOR IS5 F T BR A Bk 57 300 1 ) o3 o A SR A 2 1
SRRy T I YOS 3 N 7 N
I P B AR 1 R e LA R e 1A 18 A B AR
TEVFZ YRR E A T 3 & 0 % s 20 808
e TR AL R AR AR ) EST $dis ik — 2 o M 15
BT F 8 &R 4 F bR id B R Al Y B
KU ELTE AE A T 280 8 4 55 0 A 1A Bk 2 5
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432 —, SSR ZE—FKH 1~6 ML HR ANEL R
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G TR 1 P i R e | /S i 20 L B VA
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I DL RS A A3 R i e A R A Bk A A I 9 X
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5140 IS0 FH T 3 5] ARk 5% 618 v A B e Bk D 5 BR B Bk
2R RIS 9 A KRR E B (3 221 H L X
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M Fnag 4% 22 25 B9 52 50, (H 0 T 1 ) 46 5 19 SSR
FIWIHAZ
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A R AR 4R RS Y ZH DNA i 4t 3 44
BECR T G HCE T k& b, 7 BRI RS2 I 2 RA
AR IR T — 80 “CHB IR VK AR h R AR
.2 KWHE
1.2.1 A PF 44 A& SSR 45 &7 5] T A5

Fl A MISA Chttp://pgre. ipkgatersleben.
de/misa/) T B X 3 1€ Bk % ok & R 41 4% 2 17
SSR i # BRI 28 r . TR AR HE AN T - B AR T R
AR UCEAE 10 REk 10 IPA b A H IR E S
FIURELAE 6 RaE 6 IRUA s =B AN ITMRELEN
UCEAE 5 Rl 5 DL L
1.2.2 3l#pikit

HIH Primer 3. 0 X #6475 2] 9 SSR L 55 1
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oI, 51 W s ik I 0 2. 519 5 50 K B 18 ~
22 bp, A H4E 2 W (polymerase chain reac-
tion, PCR) P= ¥ £ B 100~300 bp, iR Kk BE 50~
63 ‘C. GC (il 409 ~60% , K itk 4 B4
fio . R R R G Y R AR, RAHILA
B 150 X551, 4 51 Wy 3k A T A ) TR L ifg
A RN A B BT E B IR 1 s,

%1 SSR3I#EF7
B 7
51494 B FH1(5"—37) ORI
BE/C K /bp
000041-F CGAGTGATAGGACAGCTGGC 58.4 269
000041-R  ACCCGCGGCGATTTTATAGT 56.8 ’
000066-F AACTGGCATGTGGAGATGGG 57.9 188
000066-R  CCAAAATCGTGTGGGGCATC 57.3
000161-F TGTCGTTACGAAGCGTGGAT 56.5 947
000161-R  GAAGGGGAAGGGGAAAGTCG 58.5
000181-F CTTGGGTGCCATTGTTCAGC 57.5 256
000181-R  AGGCCCTGGCAGATATCCTT 58.6
000191-F AAGACGACACGTGTCCCAAA 56.7 937
000191-R  GTGGCAATCGAACTGGGAGA 57.7 )
000196-F AGGTAGGCTCGGGAAGTGAT 58.0 994
000196-R  GCACGGATATTCCAAGCTGC 57.1
000201-F CCACTGAGGTTGACTTCTTGA 54.3 141
000201-R AGCTGTTGTGCACTCATAGGT 56.3
000206-F ACCGTCCACGTAAGCATGTA 56.1 337
000206-R  TCGTTCCTTACCCGTTTTGA 53.6

1.2.3 sk A E 28 DNA #9323

KM R G 19 CTAB J7 ¥ $2 BB 46 Bk Bk
Hr e 20 o e S DNAL 2 EUS 19 DNA £ Nano-
Drop 2000 Wl it W BE , T —20 CLRAEF&H .
1.2.4 PCR¥ ¥R B A

AWFSE T 3% 58 PCR § 44 )2 i 1k & L i fk
R 10 pl, o Tag Mix 8. 4 pL, DNA # fig
L0 pL ER W51 #1454 0.3 pL, PCR ¥ 2 P
g 94 CHIAEME 5 min 94 “CAEME 30 s AR &S PriR
BB K 30 $.72 ‘CHEfH 30 s,30 NMEIF.72 T4
SN 10 min, figJ57E 4 C N ERAE .

1.2.5  J M B e 52 IR b ik

PCR ¥ 38 7= ) 5% B 8 %6 58 T4 445 T Jie gk Jie v ik
(PAGE) K il , # JK %8 S e 77 o - 2848 K 8 mL,
30% N M BEE 4 mL,5X TBE ¥ # 3 mL,10%
APS 100 pL, PO B 2 — i 10 pl., HIk)E
it FH 58 M 2 ks I AR AS:

2 KWERSW

SSRUR#EEDH
FIH MISA T X T 46 55 M Bk %) el s 2k K]
WP HVHEATIRG TR 29 JR G RN 1 25 R LGy
HIILTF 30 £ 750 . B 690 378 758 bp. JEilL
S 381 250 MFFA S5 SSR 7 8. 15 45 )7 41
EBEA 1AL LA SSR 7 .
BB IE A B SSR Fh2EAE W F & . %
P G R A H B HE B EARK2ZER . WL
22y, AR 2 T B R H A 2R AU A AL
BRZ, 50 1AV HIRE B EE K
R, A7 b 39. 82060 AR JE S S IR & AT
MR A2 A R R LR E] 0.6 %,

2.1

x2 ERBRAEMEEH SSR HKBRIFLL 5]

HIGRR B /A e/ %
BT R 193 459 50. 74
ZEEmR 151 801 39. 82
= AT 24 920 6.54
VY % R 6 502 1.70
TR 2 090 0.55
ANEAT R 2478 0.61

SSR o7 i B A RE A A WL 3 s, AR 3
A LA . SSR i g B B BLA 10 IRk £ . JL A
103 792 4>, (i 44 SSR 4 27. 22% s HLlR W EH 6 1K,
50 144 4~ 5 6 SSR 1 13. 15 % 5 8 & B X
B EY R 9 YA 14 YR, SSR A S 80k 15 349 A
13 578 A4~ 43511 /5 &4 SSR (1 0. 40 % 1 0. 36 %,

R3 EUBRBREELASSRUSESERBAHF

AR/ K 5 6 7 8 9 10 11 12 13 14 =15
WA R 92 870 40 541 21612 11 680 9 477 17 279
“HR 42 413 26 870 20008 14 443 10 362 7712 6156 4879 3967 14991
SR 13 301 5 390 2 467 1 300 786 497 316 206 173 128 356
DY A% T R 4117 1388 541 234 99 52 32 19 11 3 6
AR 1560 387 98 31 8 4 1 0 0 1 0
AN R 1652 566 175 53 13 7 6 0 0 2 4
Mt 20 630 50144 30151 21626 15349 103792 48 608 27993 16743 13578 32636
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2.2 SSR L= KI5 f4H1E

BAEHEAE SSR % 1 MR B P 2R A WLk 4
F), MW 4 0] LLE . SSR DL TR B 5L
T FEEEAR LA 193 459 K HRE A H IR A =
BHRER LR, FREZTREZ LT U A/
THFEA 187 077 W, i B R EHEE M
96. 7% LAEE 10 RN £ /£ TR & E I ¥
L AG/CT JE, 4 85 326 ¥R 5§ M &1 ik
HEEMS56.2%, UEHE 6 KN = RE
HEFHLL AAT/ATT B FE. A 6 134 K. 5 &
SRR EEM 24. 6% LIHE 5 RN E,

R4 EUHBRGEEEFEA DY SSR XBHH

iRy By mEWRE/ K A/
_— A/T 187 077
R R /G 6 382 193 459
AC/GT 17 510
AG/CT 85 326
—HR AT/AT 18 602 151 801
CG/CG 63
AAC/GTT 1080
AAG/CTT 4 949
AAT/ATT 6 134
ACC/GGT 6093
B . ACG/CGT 217
=B M ACT/AGT 241 24920
AGC/CTG 609
AGG/CCT 3817
ATC/ATG 1235
CCG/CGG 545
VU A% T R 6 502
FAZAT IR 2 090
ANEH TR 2 478

2.3 SSR MR F B IHE

FIT 150 X4 5 5 | 9 %8 6 46 Bk A0 Bk o e A e
(I 4 DNA pE4T PCR ¥ 84, 45 5 8% 78
150 XFe ol A 117 X551 8 5 vk ) 4F
S AR 2RO R S 2 2 AR L YT
WA HE R Z, Hph—X51% 075K
Primer000181) 7 M #E~ A Lt B 22 53, 6 ME 1 AR
R HE H — 2K EE O 250 bp B4R S A B TR
WERR TR B I 8 R e R B W 1 BT
191, 1~10 A3k I8 43 58 514 Primer000041
Primer000066, Primer000161, Primer000181,
Primer000196 FI =& 48 i 5 Bk 2k k11 E ok Sk P 20
DNA 1R 89538 7 ) s M %R DNA mark-
er,m FoNHEME f RoNMEME, TIE.

514 Primer000161 F1 Primer000181 7£ 7 &

L I 91 7 A6 Ak A ke i 1 3 P S dn ] 2
i, MWE 2 0T LIE H, Primer000161 £ 7 AN
M e AT 2 B0 LD 0 ) T 45 SR AR DL A P SRR R
AN BB AR P 1 %5 5 51 905 ) Primer000181 7E
5 BRMERE A — 4R S B 2 BRIERR IR A Y
B e R B 5 A R B s R
FERY 7R AL 3 R A5 B[R AR A 45 51 B i br i
(SYTENCT

1 5] 4 8 i 5% 79 U6 B B 5 BT PR UK BB

B 2 354 Primer000161 #1 Primer000181 W)@ AL E

A 6 AR Ay O I S R AEL D o TR 6 R
TP 4 e B T 2 A W U & 5 (E .
BT MR AR S 7R A A b R A T SR
T3 TR 22 5 B 70 5 A W 2 1 A e o 1 ol
ER T EWARR Tz, BRTIE S 2 508 I ik
H4F R A AR ST A B DNA 2 Fhric ik by 5
%, DNA 2 Fhric & DNA /K i 5 745 5 i 1
P TR T AR EFHZIA.SSR B
BR FRT 7 T AR e a5 v 9 2 A AR g
KR Y b A L SSR M B 4 T AR il 1Y
ot

AW 5T 38 2 %) b B AR R A Bk A 3 R 4 )
H, 53 Hr SSR A7 i Y R 5 20 A RRAE i i PCR
7 0 SR A AR T e 5 G P DK 18 1 O A R S 5
Wy, DT 845 #LAR A9 SSR 5143 FFric s B Prim-
er000181, Primer000181 ¥F Chrl9 4L @ik, fii &
S 186948 187203, Mt it &5 Glycosyltransferase
family 90 protein,Outer dense fiber protein 251
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