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Abstract

In this experiment, Liyouza No. 3 and its parents (sterile line T21, restorer line P12-7) were used
as experimental materials. Two pairs of primers (BN12A, CB10099) whose bands were clear and
co-dominant were selected in 43 pairs of SSR primers and could be used for the purity identifica-
tion of Liyouza No. 3. There are 4 male plants, 16 female plants and 117 hybrids with paren-
tal-specific complements in 137 hybrids about BN12A, with a purity of 85.40%. CB10099 also
shows 121 hybrids with parental-specific complements in 137 hybrids, 2 male plants and 14 fe-
male plants, with the hybrid purity identification of 88.32%. Comparing the results of two pairs of
primer purity identification, both of them have the phenomena that one primer is identified as
female parent or male parent, and the other primer is identified as hybrid. The hybrids of the
combining bands of two primers are 125, 1 male plant and 11 female plants, and the hybrid purity
identification is 91.24%. The total ratio of the male-type plants and hybrid-type plants is 91.97%,
which is close to the field purity identification result (93%). It indicates that the purity of Liyouza
No. 3 is in accordance with the quality standards of commercial varieties. At the same time, when
using molecular markers for the identification of indoor hybrid purity, we need two pairs of SSR
markers at least for comprehensive evaluation. This study can provide effective identification for
the establishment of molecular marker purity identification technique systems for other hybrids
of Brassica napus.
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HE

ARE DA HIE B SR 2438 REFA(RE £T21. KEREP12-7) 45848, 243X SSRE| Y74
1 H 20 & i I B3 AL B M BSSRT| 1 (BN12A. CB10099)F TR &3 5 f FAE 4L . BN12AKE
137THREZFRER IR R A R EAMI AR 1178k, KA R4k, BAHRI168k, Mo
EH85.40%; CB10099M LA R AKr R EAMY e P BIdE 12140k, AW A2, REARHRI144K,
FATFP AT N88.32%. E2XBIMAFLEELER, WAWFER S WERANPARRRA, A5l
MERRFRZTMMR . GZEERHHERBTMFRIL1258k, EFR 1K, BARWFR11K, #*
TR EN91.24% . XAHERE R HRERSTHHEINI1.97%, SKEFESEIZ%EA—F.
Ui AR H ISR SR 24 3 5 M A E R AR AR BEArvE. B, FIASFRcEiTENaMa
FXER, ZEOFBEABN KL LESSRAMCY K8 R TEEEN . A AAREHERIHRAT
MBI TFRICAEEEBAR G RREFEHEE.
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1. 5|8

TSRt & RS B DU M EY) 2 — 1] OKREL. Wi, 2k, 284087, R E F2MiE B A
AR B MEHED 2 —, ERE SRR BRI, M AR A BAE R 2 5 E (2] [3].
B A SR AL AW Z I 5 N, ORI R A SR, T A SR T (2 A A R PR P
AN GE TR SR o T Al A S P4 B 3 52 DL DR Z R - K FH A R A o 88 2 1 A 1 B PR ] 2 ok 25
BRAIER S BON A S A AR (4] REEAIR S BOREA 52808 AN E R ZIEE . IR L i e
BrEZ[5]; AR FEBORA AR Wi, R MU 2% Hofh A48 . SSR » FhRicHAR
NI T TR Rppthak. SLRAEEML . RUEtEm[6] [7] 81557 HAIP AT, mI AT RIX oy L3 7 it 2% S
IR IIRA . BEARSEREIR, $0E T 2 MBI 720 BRI, dnih=2[9] [10] JKFE[4]. FK[11][12]
[13] 35 R[14]. PESE[15]. AR, Jgmia i ekt . ALK skl R R, T U EA
DRI FH KRB A TR R R e AR E,  H B R S AL AR BB Ja 25 5 IR S5O0 15 21K Ao 3
J7e HEBOMSERINZL 35T 2018 4F 6 H AR A A T IR i, ARBUAL A IES: 2
FEGIMIEE, TSR 3 SE G WA - 2L - BREAOPHERIE, AR T A6 DR
73, B, ABEIFROE S e HIE RN SEA A 3 SR AL EE R T ARG, DGR AERh Al B e S Ak
PR R

DOI: 10.12677/br.2019.83032 241 JERZIEERTI


https://doi.org/10.12677/br.2019.83032
http://creativecommons.org/licenses/by/4.0/

JARTE &

AES DA 2 3 5 RS BEAC AT RL, R SSR 43 F AR L B % H W AL SR 24 3 5 ph 4l
JZ, fEiktiiaE thE . KRR tER SSR 51, DI SIARE . SRR L 3 SAlEEEA R, NESER
FHHET W B LAl

2. MN57E
2.1. KR

A2 3 5 SIRAR T LR AR A IR A S fft e FREAS T21 A EvEA & &,
SUA P12-7 PRE F o i3 tH PR SRR AR 2 AR IS S IR ALHT A it &, 251730590 9: BN12A
(F: GCCGTTCTAGGGTTTGTGGGA R: GAGGAAGTGAGAGCGGGAAATCA); CB10099
(F: CTTCCCCTTTCATCGAACT R: TAGAAGCATTTGGAAACGCA).

2.2. DNA Z2BUE R B #6m)

R AR R BEARF T, BTN R FEE TP R, SRR —RRR, KFETKR
S BURAAR S 2E BB TN A, I 0.8 ml CTAB Z4f#3(100 mmol/LTris HCI, pH = 8.0; 50 mmol/L
EDTA, pH=8.0; 500 mmol/L NaCl), BEmIHIGHA 2.0 ml B0 65C/KIE 30 min; A EE AL
ARG AN I EE(24:1), 4°C. 10,000 r/min &0 10 min, Y WL 800 ul; I ANZAKFR 24:1,
10,000 r/min 250> 10 min, Y& LiEWR 500 ul, BN 2 RARFTA I TEK LBE, —20°CYiiE DNA 1 h LA
5 10,000 r/min B0 10 min, FF_EIEBUE I 75% LB HE V0 2130185 I 50 ul ddH,O &1 ;
4CIRAF

FHAB B 2 4129 6 )6 B 1 (Thermo NANODROP 2000, USA) & #: i DNA ¥ B I M 22 260 nm A1 280
nm PKIOEE AR, RS 25 ng/ul (47 T—20C&H .

2.3.SSR RN {& &

SRS ARFR N 10 ul, Green Taq Mix f4% Taqg DNA Polymerase. dNTPs, PCR J< W44 % : Green Taq
Mix 5 ul, Zc475140(5 um) & 0.25 ul, 50 ng DNA #4%, 1 ddH,O % 10 ul. Green Taq Mix W [ 7 5% 145 ME %
AR BR 2 5 (Vazyme Biotech Co., Ltd.), 314 i KHEF ORI & -

2.4.SSR R M1EFF

SSR MNAEFFHN: 94°CTiAM: 5 ming 94°CZME 455, 51°C/59°CiBK 45 s, 72°CIE{#H 1 min, 32
&R, 72°CEEMH 10 min, 4°CHRAT.

2.5. 7%3E T 14 B G Bt B R AR ER ik

TEREY B2 NN 2 ul 6 x loading Buffer, 7E 1 x TBE HLIKZE M IEAT 2 PO I IR A gt e HLIK (600
V, 200 mA, 100 W 30 min/D600 V, 200 mA, 100 W 10min; @130 V, 80 mA, 50 W 60 min). 4RI
AT, AR
2.6. 5|40

BEALIEHCBEAS . SCA 20 PREFFE DNA S8R G, MEAC. BEA DNA R R A 2L, #4218 Fid PCR
SRR R A B P RS I 7 AT SR AR 2 R B W o FE ORI H SR 1 51 ik — 2B e /D B L A R AR
HHATIGAE, 7ESEARR BRI 2574 AR MP ROV ILEHESI BT TR A 3 SaiEs
5E
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27, REFMAELEE

I FH 8 146 3RAT B AE 2SS R0 S ORI R B AR E ,  HIR ARl BRI SR A AMT K 514 BNI2A
CB10099, %€M ACHMBHINAIE . IRAE G, S5EAGH MR NRARGR, 5K
HMFEFRC R AR, GRa0. B HC 2 S fr 2 .

ARAE = (FEARE — BEARHRIREARL — SORH AU AL/ AG I FEACSH X 100%.

THHEH Z BACHH A K IR E Ve SR, BEATS0E . il i, THERH R Rh Al

KRB R SFAE = (HEREA S - AARE/HEEALE < 100%.

3. BRE S
3.1. SSR 3|4k

FIF 43 XF ik B 57 A\ 5296 45 B i R P IY) SSR SIMIFESEAR TR HATY 1, Frg 51 ey 18 4
#r, AN BNI2A. CB10099 fEEAMY I H R EGHEZES, #—PF A F1 EKETIE R
BNI12A. CB10099 7 F1 H HEIXCER: 7 HAMT R 1), X 2 XF5|Ynl R e 3 SaiE L.

Pl P2 Fl1 F1 F1 F1 Fl1 Fl P1 P2 F1 F1 F1 F1 F1 Fl

BN12A CB10099

Figure 1. Amplification results of Liyouza No. 3 hybrids and their parents with two SSR primers. P1: Sterile line T21; P2:
Restorer line P12-7; F1: Liyouza No. 3 hybrids

[& 1. SSR S|¥I7E st 3 ERHEFAFMIEEL. P1: 84K T21; P2: XA PI12-7; Fl: FlihZt 3 SR E £k

3.2. T MLEE SSR 9 FIRicLE

FIFH 519 BN12A 5 CB10099 73 mil%) 137 #RAIZE 3 5 P4 T PCR ¥ 15(14] 2). &5 5E0,
BNI12A £ 137 BRARSEFFEA A BEACRE e AR 2 A8 Mt BLSE 117 #k, A 4 #k, BEATHAL 16
Pk, ZRATIPAIE Y 85.40%; CB10099 NI H AL BEAR: St BLAMKI AR A Py B3k 121 #, SO AL 2 K,
A B 14 Bk, FACFPALE S 88.32% (5 1).

Table 1. Purity of hybrid Liyouza No. 3 identified by SSR markers
= 1. FlihZ 3 SHRFAAER SSR 2 FARIZER

514 EONCEY S i WEAKRE BHREC THARWLE% KEARLE%  RSHAE%
BNI2A 16 4 137 11.68 2.92 85.40
CB10099 14 2 137 10.22 1.46 88.32
(BN12A + CB10099)* 11 1 137 8.03 0.73 91.24

* SRS B GEH, R NIRRT, WRF T S AT 2B R 08 P1 s P2, Z—id 3N P ek P2; R —
S EIE F1 AR, 55—xE Pl aiE P2 A, M4 —idsN Fl.
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P1 P2 1 2 34 5 6 7 8 9 1011 12 131415 16171819 20 212223 24 25 262728 29 3031 32

T BNI12A T

Pl P21 23 4 5 67 89 1011 12 131415 16 17 1819 20 2122 2324 25 26 27 28 2930 31 32

i) ?‘U‘ﬂﬂﬂﬂ ?

CB10099

Figure 2. PCR results of partial Liyouza No. 3 amplificated by two SSR primers. P1: Sterile line T21, P2: Restorer line
P12-7, F1: hybrid Liyouza No. 3, 1I: Band of Sterile line; f: Band of Restorer line; Unlabeled: hybrids

2. &84 F1 fE#FIFA 54 BNI2A 5 CB10099 i#1T PCR # #4H9%R. P1: BAK T21; P2: XA PI2-7; 1-32: F
23 SAMEBME; (T BAERK; 4 RAEBE; KiRE: 2w

TE 137 ANk, WX S5 Hit ek, S a5 R —20 Wik 2 430 130 16, 18, 20, 223k 6
AN ERRAT RS O BEACTE Y, T 12 A0 28 S EMON A Yy AL 12 AN BARAE X 5 P 2 I H A
FRISE R : 106, 107 S HPRLESI Y CB10099 H )i BY[E F1, 7€ BN12A H1[A] P2; 8. 10. 38, 43, 72,
86~ 94, 111, 112, 113 SHFRIESIY CB10099 H (1) B4 /& F1. P2, F1. Fl. Pl. Pl. FI. PI.
Fl. Fl, f£ BNI2A R4 5)5&: P1. F1. P1. P1. Fl. Fl. Pl. FI. P2. PI (2. K&l 3).

P1 P2 106 107 P1 P2106 107 111 112 113 111112 113
BN12A CB10099 BN12A CB10099

Figure 3. Partial plants identification results of Liyouza No. 3 detected by two s SSR primers. P1: Sterile line T21; P2: Res-
torer line P12-7; 106-107, 111-113: Five plants of Liyouza No. 3

3. F%T SSR S|4 E HAIFIMA 3 SEMABMLER. Pl B T21; P2: A P12-7; 106-107, 111-113: 54
FlimZe 3 S84k

e 2 %t SSR 5 Mali fE e 45 5, Wi PR — 51 ) S e A REAR S, 1 55— 31 M % 8 AL
FRIIILG o FGAE [ — NS BRI 0 51 0BT RO B — BUN BEAR A BT, WS —Frid v Pl B
P2, @142 713, 13, 16 18, 20, 22. 28 SHMKSE; WHF—X 5 R F1 A8, 5—XH2 A
BARAH, G108 FL, 1 3 1 106-107 A1 111-113. ZEA L 2 M SIMEE LR, A1t I3 i i
125 #%, SCARTERL 1 bR, BEAFERL 11k, Z58FPaifE N 91.24%.
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33.SSRIFEENEEERS KHEELERILE

A5 H BN12A A1 CB10099 55 2 5% 519055 R 2% 3 54l B 4 e 25 AR K H 48 58 93% 146 B 4331
KT 7.6%F1 4.68%, W54 &2 FhalBE MK 1.76%, G0N - QA Y sipk,  — M K 48 e 1)
ARE MK T 4.68%, 3.22%F1 1.03%. 15 BHANR] 51 40 4 58 F bR ic AL s 2B SR A FE A i R 4055 B2 Xo) 2% P i
KRG RATEAF BRI . FTE 7 Fhric 458 45 RIR N0 H TG TR % 3 5 ZPhali B 75 5 v
A AN BT EARAE . [RIINY,  MEE R B BEACTE Y B AR IR T A BB AR, BRI Z AL R 2 3 5K
L 1) 420 58 17%) = SRR [R) 32 BEATROR: A8, S S mT ik — D s il BE Aok 2 e Fob 1 0

4. i
4.1. RWFIhAE 3 SHZMAERENREE

ML 25 T LUE B, A 2 XF SSR 43 Fhnic 48 e 45 FLak 2 FH [A) 1 2 45 3 R AN B R oK T
B, 53l 11.68%. 10.22%F1 7%, [FIN 2 X5 A E REEIKE RELEGEH 8.76%, YHAH
ROk A 45 SR D VP AL AR e RN A2 T BOZ L IR 740 B B AR 1) R B R IR, X 5 R0 A [16]FT 1545 18—
o oK HGIFRET AT B REARR I, (R E RIE s BOTIE, BRARIGo A segsse, A R
BT A0k B B N LR REBCE A R HE[10], MAIRBEARSEAE, WREARAARIEIAS., w] BT T,
UeAh, FIRIEIE A AR L], S SR L. IR R SRR A, BRI AKE R,
FlFalifg

4.2. 5L EERSSIYRERE

YT R I 2 5 5] 4l i % 58 45 FL(85.40% 88.32%) K T 1 A1) 40 5 % 5 45 SR (93%), 5 /5 UL 10].
TR 17 T4 BARF o AR 3 IS A I, R A4 3 5405 %5 R F 32 Bk | BEAR B A8 R
VAT FIRS: TKH S E NE SIS EREX QARG AR, EE@EL G0 B AT ER
FHAEEE 25 AL, R ) 55 MR R b T SR BEAS F S 455, A AR IR 2%, AN TE N A KK
Wom KA AL R, R KHAERES RS T o FiridEN S e R . XUHFIH SSR 71
P e 465 T (10 400 RE 25 SR L ] 6 1Y 6 7 2 SR N LS vl &

TSR AR BT R AT BEAATEN LR A ()2 AL T S5 S P IR R SR AR I 2, BoR AT AR A
T ARR I LA A R TE A, AN A 75 F 24 K HH 1) ol (1) 23 A8 P AR/ L8 7 FAR i R I 2
X Ff A A HOFE 5 SR R BRI R bR A (8 4% 22 e A O, 30 AN 8] 5 | 048 7 IR 1 C A i B PR 2% B JBE 2
A—E0, RXHFEA PR LI A S e S RA 8, HSYH BT RHAE R ES R, SLhr
W R AT i@ 2 5 A S e R IE . WA TS P 254 % SSR SIMI s B ah R, Fas Phali B IE
91.24%, SXANHTBUBR 42 Pt UMK T 91.97%, S5 RKHIHE L R 93% AR —3, nf AT, 05y
I 1~2 XEETE L) SSR FIMIHATEE, FEANEAE AR IS O T AT 4 45 SR 1 2 K B 4 7K .
B2, WX 51k AP ali fE SR RIR 2, RON AL SRS IR E REEKE RE 2w
B G SRHR T IESZAEE . N T R RN TG IR A, R B DN AN [F) S A A
MIRL A —B L S A A 5 BRI R 40, SEAHE X o1 P BRI Dy 5 mh, 78 oAt 51 4 vh U2 AR
FFIE DL, A>T BN SSR AL SUORIL RS 18], 54 FIWrFh 745 o

5. &ig

AARIE R 2 % e T T HL38 93k B A% 1) SSR FI#(BN12A. CB10099)% Rl 4% 3 5 #E47 Fh 4l
%58 . BNI2A TE 137 BRI A PHFEA I A BEACRE S B AN 2 A FPar RO IE 117 Bk, SO AL 4 £k, BEARAF
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A 16 Bk, A PALFER 85.40%; CB10099 NI H AL BEACKE S HLAMP ZR A2 Py 84 0L 121 #k, SUARAFAY 2
PR, BEARIR 14 ¥R, Fa0RPalifih 88.32%. LL#K 2 XF 5|4l e a5 R, Wi E e —5 N
BERBIALA, 1 55— 51 % NI IS . Sia 3 W R G A a0 Bk 125 Bk, SAART Y 1
PR, BEAHIAY 11 8K, FASFPAFEN 91.24%. A RIPR S Z8 S8 Flofy BUpR S ik LU 91.97%, 5K H I
ALER 93% A — 5. ULIHIZALIRH W R SER 4% 3 5 24 Fhali B FF O v L RO B hndE . IR, RUA >
FARICHEAT = N Ze b2l % e i, 75 B R A T S LA SSR ARG 1 i 45 Jx 24 28 Pl B SEAT S5 B VRAY

E&WMAE
PG KA 2 IR R I R L (RERHN2016]Z2-36)
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