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Development of DNA markers to identify sexality of Hippophae rhamnoides L.

using recombinant DNA technology
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No. 43 & BHE
1 #+2Z  Tolme nv7y
2 Tarmo PR MAN
3 Rudolf PRSI
4 Pollmix FAY
5 AR Sunny berry av7
6 Botanitseskaja ov7
7 Otradonaja ov7
8 Morimorinaya ov7y
9 Chuiskaya ov7y
10 Prevoskhpdnaya av7
1 Tyt J4USUE
12 Terhi PSSV
13 Hergo Fay
14 Leikora kA
15 Frugana N4
16 Shiyou FE

(2) DNA#itH. RAPD-PCR & DNAY A—=>%

5 HIZERE L 724 W 3E)> 5 DNeasy Plant Maxi Kit (Qiagen) i C
FAFED DNA ZHitH L7z, 10 X7 LAF Rinb b oD v %
LT T A ~—0PDI5 (5-CATCCGTGCT-3") & OPAHO03
(5'-GGTTACTGCC-3") % > T RAPD-PCR %17~ 72, BUGEMLAL &
SCISIEEE 12D T Persson and Nybom (1998) U2NZHE U 7=, B iE
DNA WiJT1% 1.4%7 H 7 — A7 V& T BRIk EC sl Lz,
DNA OB IF=F Yy A7 a~ A FEKR (0.5pg/m) b LI
SYBR Safe DNA Gel Stain (ThermoFisher Scientific) % 7z,
HAy & L7 DNAWIR X7 vy Z—I2 X0 810 H L, QIAEXII Gel
Extraction Kit (Qiagen) # MW\ T~ == 7 /Wt -> T 1T > 72,
i U 72 DNA W7 1380k LV DNA A & & IR IE O R %
17> 72#. TOPO TA Cloning Kit for Sequencing (ThermoFisher
Scientific) # HWWC~v=a 7 Wl E- /0 —=2 T %{ToT=, Z
DO BB & KGR O B35 12, 2019 4F B TR0 AT 36 [E 48 D
B EZIT CEA L7227 U — o R F L NRIERR & 9 Baggs 240
ALz (K2),

(3) aABm=—PCR., 75 R I FIK LIEXEBINDRE

TTAI Ry Z—|ZfiAENT: DNA Wi OES A ar=—
PCR (2 L » THEFR L7z, =21 =—PCR |Z{% EmeraldAmp PCR Master
Mix (Takara) % H\\\7=, H—~ /WA 7 T —DFEIL, 94°C « 5 5%
iR L 7274 . 98°C - 10 FPIH], 55°C - 30 0, 72°C - 45 B % 30
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turkestanica \Z 3BT, FEDEE OB LIMEHES LN TR TIT N
& DBELE L MERERRR DNA ~ — 0 —JE0 0% 7 S o3 MERER] © K
ERBREZDITTHERNZ EDE, =Y — DM IR
ZoltbDEBEZXHND I EEWE LTV AR, OPAH03-500 &
OPD15-600 DT FERLFI % P iE L 7= 4 B O RIE Z oL &2 7T 5
HLOTH Y, MRS DNA ~—h — ORISR Z L 23k L
Tn5b, =Y =DM bBRRTRZ 0, 4 b0 bR THTh
HEEZOLNDZ LI, FEHC Y —_Y =30 oE T L L
B AREMEN B 2 D, KRERBIROIEN R THLZ L2 EBKRL
TWHR Wy — 7 o —% W7 ) AR S ohiz =
CTAT DAY ) == TR THIE SN2 SCAR Y — I —%&
W57 E SRIOBIERREFEILY — Y —o Rk BB oo
ERBET TR, U — O LR ORI BV CH —B)
LRBAEREED B B,

4. BHiFF

2019 - ToERF e AT SR MATJE D Bk & 15 0 | ToEaF e pn BIAR & 45
PR VAL L BT £, MEY bBRFHICHREH P L L
FET, LT, 7V =0 _RUFL/PRERIRE O BERITI AN
LHLRUNTIER L, MEEREETHY £7,

WHIEE Ty =Y —DHFEICHEED Y . & bICiT ol Lz 4 B
HBEASA BETFETrZ T A—H4), REINESA HETYE
Iy ATHAE) B SA RAELET RS T A=A,
B S A GRE LY r s 7 A ZWE) EERS A (BE L
FTR s T AUHE) . PSS A RELIY T r T T AEHE)
SO DI L L E T,

5. SIAXME

[1] A. Rousi, The genus Hippophae L. A taxonomic study, Ann. Bot.
Fenn., 8, 177-227 (1971)

[2] U. Swenson, and 1.V. Bartish, Taxonomic synopsis of Hippophae
(Elaeagnaceae), Nordic J. Bot., 22, 369-374 (2002)

[3] Y. Lian, X. Chen, K. Sun and R. Ma. A new subspecies of Hippophae
(Elaeagnaceae) from China, Novon, 13, 200-202 (2003)

[4] W.R. Schroeder, Shelterbelt planting in the Canadian prairies, p.
35-43, (1990) In: Protective plantation technology. Publishing House of
Northeast Forestry Univ., Harbin, China.

[5] T.S.C. Li and W.R. Schroeder, Sea buckthorn (Hippophae rhamnoides
L.): a multipurpose plant, HortTechnology, 6, 370-380 (1996)



[6] R. Chengjiang and L. Daigiong, Function and Benefit of Hippophae
rhamnoides L. improving eco-environment of Loess Plateau of China.
12th Institute of Soil and Water Conservation Conference, Shannxi, China,
(2002)

[7] C.J. Ruan, K. Rumpunen and H. Nybom, Advances in improvement of
quality and resistance in a multipurpose crop: sea buckthorn, Crit. Rev.

Biotechnol., 33, 126-144 (2013)

[8] P.C. Sharma and M. Kalkal Nutraceutical and medicinal importance
of sea buckthorn (Hippophae sp.). In: Therapeutic, probiotic, and
unconventional foods. Academic, London, 227-253, (2018)

[9] T.S.C. Li, See buckthorn (Hippophae rhamnoides L.): production and
utilisation. National Research Council of Canada, Ottawa, (2003)

[10] N.S. Shchapov, On the karyology of Hippophae rhamnoides L.,
Citologija i Genetika 13, 45-47, (1979) (in Russian, with English
abstract)

[11] E. Truta, G. Capraru, S. Surdu, M.M. Zamfirache, Z. Olteanu, C.M.
Rosu. and L. Oprica, Karyotypic studies in ecotypes of Hippophae
rhamnoides L. from Romania, Silvae Genet., 59, 175-182, (2010)

[12] H.A. Persson and H. Nybom, Genetic sex determination and RAPD
marker segregation in the dioecious species sea buckthorn (Hippophae

rhamnoides L.), Hereditas, 129, 45-51, (1998)

[13] A. Sharma, G. Zinta, S. Rana and P. Shirko, Molecular identification
of sex in Hippophae rhamnoides L. using isozyme and RAPD markers,
For. Stud. China, 12, 62-66, (2010)

[14] G. Korekar, R.K. Sharma, R. Kumar, Meenu, N.C. Bisht, R.B.
Srivastava, P.S. Ahuja and T. Stobdan, Identification and validation of
sex-linked SCAR markers in dioecious Hippophae rhamnoides L.
(Elaeagnaceae), Biotechnol. Lett., 34, 973-978, (2012)

[15] K. Das, S.H. Ganie, Y. Mangla, T.U. Dar, M. Chaudhary, R.K. Thakur,
R. Tandon, S.N. Raina, S. Goel, ISSR markers for gender identification
and genetic diagnosis of Hippophae rhamnoides ssp. turkestanica
growing at high altitudes in Ladakh region (Jammu and Kashmir),
Protoplasma, 254, 1063-1077, (2017)

[16] W. Zhou, Y. Wang, G. Zhang, G. Luan, S. Chen, J. Meng, H. Wang, N.
Hu and Y. Suo, Molecular sex identification in dioecious Hippophae
rhamnoides L. via RAPD and SCAR markers, Molecules, 23, 1048-1056,
(2018)

[17] S. Rana, P. Shirkot and M.C. Yadav, A female sex associated
randomly amplified polymorphic DNA marker in dioecious Hippophae
salicifolia, Genes, Genomes and Genomics, 3, 96-101, (2009)

[18] #HFp > — U — ORI~ — 0 — D ERFR 22 b OISl
HIZRRPE DT PRk 29 4R )1 RS T2 E0 A5 2650 5L (2017)
[19] M.A. Larkin, G. Blackshields, N.P. Brown, R. Chenna, P.A.
McGettigan, H. McWilliam, F. Valentin, .M. Wallace, A. Wilm, R.
Lopez, J.D. Thompson, T.J. Gibson and D.G. Higgins, Clustal W and
Clustal X version 2.0., Bioinformatics, 23, 2947-2948, (2007)

[20] T. Koressaar and M. Remm, Enhancements and modifications of

primer design program Primer3, Bioinformatics, 23, 1289-1291, (2007)

87

[21] A. Untergasser, 1. Cutcutache, T. Koressaar, J. Ye, B.C. Faircloth, M.
Remm and S.G. Rozen, Primer3 - new capabilities and interfaces, Nucleic
Acids Res., 40, e115, (2012)

[22] Y. Mangla, K. Das, S. Bali, A. Heena, S.N. Raina, R. Tandon and S.
Goel Occurrence of subdioecy and scarcity of genderspecific markers
reveal an ongoing transition to dioecy in Himalayan seabuckthorn
(Hippophae rhamnoides ssp. turkestanica), Heredity, 122, 120-132,
(2019)





