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SSR Identification of Potato Hybrid Lines and Pollen Fertility and
Chromosome Configuration Analysis

WANG Dan', YU Xiaoxia',JU Tianhua’, YU Zhuo'* , HAO Zhiman',JIANG Chao'
(1 Agronomy College,Inner Mongolia Agricultural University, Huhhot 010019, China;2 Tianze Bio-Technique Co. Ltd, Chifeng,
Inner Mongolia 025457, China)

Abstract; To identify the differences among hybrid lines from ‘MB09’ X ‘Longshu 7” in DNA level and cy-
togenetical level,we used parent materials as contrast, and analyzed DNA fingerprint characteristic of 20
excellent hybrid lines (F, clone generation) with SSR molecular marker technology,and the pollen fertility
and chromosome configuration at meiosis metaphase | of pollen mother cells (PMCM ] ) of 8 selected out-
standing hybrid lines (F, clone second generation) with regular slide-preparing technique and microscopy
examination method, which could provide for hybrid breeding of excellent potato strains on the basis of the
molecular cytology. The result showed that: (1) two suitable SSR primers C57 and S25 were screened for
fingerprint establishment,and a SSR fingerprint was obtained by PCR amplification, which could identify
20 hybrid lines and their parents; (2) the pollen fertility rate of hybrid excellent lines 1,2,7,11,13,14,15
and 20 ranged from 36. 73% to 87. 08% in addition line F,-7(87. 08%) was the highest and significantly
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higher than the parent(83. 33%) ,which had some differences;(3) chromosome configurations at PMCM T
of the 8 hybrid lines were obviously different, which include univalent, bivalent, trivalent and quadrivalent ,
and the bivalent rate of 8 hybrid excellent lines ranged from 49. 13% to 82. 91% and line F,-7 was the
highest. The study illustrated SSR fingerprint character for 20 good potato hybrid lines and differences of

pollen fertility and chromosome configuration for 8 excellent lines.

Key words: potato; hybrid lines; SSR fingerprint;pollen fertility ; chromosome configuration
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% 1 SSR-PCR %Rk &
Table 1 SSR-PCR reaction system

TR 414 e Pt
System component Concentration Dosage/pLL
Baik ddH. O — 14.11
ZZ P 10 X Buffer(Mg?™) 50 pmol/L 2.0
WA A R dNTPs 2.5 mmol/L 1.4

DNA R4 TagDNA polymerase 5 U/pL 0.09

EWi51¥) Forword primer 50 pmol/L 0.7
TFUHi51¥) Reverse primer 50 pmol/L 0.7
DNA #i#k DNA template 50 ng/pL 1.0
KT The total volume — 20
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Table 2 SSR suitable primers and their nucleotide sequences

FE (R

Reversed primer

54 4 Fr E 514
Primer name Forward primer
C57 5'-GACTGGCTGACCCTGAACTC -3’
S25 5'-GCGAATGACAGGACAAGAGG -3’

5'-GACAAAATTACAGGAACTGCAAA-3'
5'-TGCCACTGCTACCATAACCA-3'

JoHi RIS . DNA 4l 5 . #4546 SSR 4 BT i 23K .
1.2.2 SSR-PCR ¥y HEREERRKEF SSR I
RBARRVERR 1, RMNAF R 95 CHAM 14
PEFF B[] 4 4 min; 94 CAF M 30 5,56 ‘CiBk 45 s,
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A JG 281k i . 3R 56 BT PCR { A Bio-rad
T00 Thermal Cycler,
1.2.3 EBEkESBRHE X PCR Y 7Pk irHik,
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i DL100, 3% 70 W, FL kB[] 1 h, FL Pk 58 B8 )5 8
JEE A [ 7 R (R K 2 LOWERS 200 mL 7K PR
20 mL) 1 [ 5 15 min, ZZMKE Y 3 min, ] 1.5%
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M. DL100 DNA;P;. *MB09”;P,. ‘B % 7 57
1~20. *MB09’ X ‘[ % 7 57 Z4&fih F,

Fig.1 SSR fingerprint of F; hybrid lines from ‘MB09” X
‘Longshu 7”7 amplified by primer C57(A) and S25(B)
M. DL100 DNA;P;. ‘MB09”;P,. ‘Longshu 77
1—20. F, hybrid lines of MB09’ X ‘ Longshu 7’
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M2 X 51y,
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7.F-15.F,-20 [R5 B0 H 25 25 7 (& 2 FI 3k 3D,
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Table 3 The pollen fertility of 8 hybrid lines and

their parents

ok AHER AL AHEE/%
Materials Fertility No. Total Fertility rate
‘MB09’ (%) 900 4 400 20.45f F
Fi-1 3 660 8 280 44.20 d D
Fi-2 3 480 5 640 61.70 ¢ C
F-7 6 975 8 010 87.08 a A
Fi-11 5775 7 425 77.78 b B
F-13 3 660 8 340 43.88 d D
Fi-14 3 540 8 040 44.03 d D
F-15 2 160 5 880 36.73 ¢ E
Fi-20 3 600 6 000 60.00 ¢ C
‘[yzfn’;j';<7@) 7 250 8 700 83.33a A
W AF/NE RE F B4 B HRTE 0.05,0. 01 K2 5HF B3

Note:; The lowercase letters and the capital letters show signifi-

cant differences at 0. 05 and 0. 01 level, respectively.
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K2 8 AL ARk R L H R A BTE R & 1
Pl. ‘WE% 7 %’;a. Fl’l;b. F1’2;C. F1’7;d. Frll;e. F1713;f. F1714;g. F1715;h. Fl’ZO;Pz. ‘MBO9’

Fig. 2 The pollen fertility of 8 excellent hybrid lines and their parents
Pl. ‘Longshu 7’ sa. Frl ;b. FrZ;C. F1*7;d. Frll se. Frlg;f. F1*14;g. F1*15;h. Fl’ZO;PZ. ‘MBOQ’

B3 8 AL A bk R K HEAH) PMCM T B (KRB X AT
1BE3 72732, Fi-153. F1-2;4. F1-735. F1-1136. F1-13;7. Fi-1438. F1-15;9. F1-20510. *MB09’

Fig. 3 The chromosome pairing behavior of 8 excellent hybrid lines and their parents at PMCM [
1. ‘Longshu 77 ;2. F1-1;3. F1-2;4. F1-7;5. F1-11;6. F1-13;7. F1-1438. F1-15;9. F1-20;10. *MB09”
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Table 4 Chromosome configuration of 8 hybrid lines and their parents at PMCM [
B L5 2 1 :
Material Cell No ! : : o4 i I
. IR Ring #IR Rod BB Total
‘MB09’ (%) 147 12.11 1. 18 2.75 3.93 3.74 4.21
Fi-1 139 4.75 3.92 5.87 9.79 4.98 2.18
Fi-2 156 2.01 7.29 4. 86 12.78 3.67 2.67
F-7 171 1.42 10. 24 4. 39 14.63 1.13 3.48
Fi-11 179 1. 96 9.43 4. 04 13.47 1. 85 3.38
F,-13 169 5.67 3.52 5.28 8. 80 5.15 2.32
Fi-14 178 5.03 3.81 5.72 9.53 5. 20 2.08
F-15 187 7.12 2.21 5.15 7.36 6.31 1. 81
F,-20 149 2.36 6.99 4. 67 11. 66 3.83 2.71
“Bp 7 27 (4) ‘Longshu 7’ 154 1.25 9.58 3.94 13. 52 0.94 4,42
G I | N 11 A2 271 1 N s NN /[0 P L
Note: [ , I[ - Il and IV show that univalent,bivalent,trivalent and quadrivalent, respectively.
ARy ) AR E— 2B R T R R Fi-1.F -1, AU AC Y L R R R R X BN 4 R A,

F-14 #1 Fi-15 & TAEBEAR AR R Fi-2.F, -7,
Fi-11 #1 F,-20 3@ HAESCARFIA .
2.3 Z#EF, LRH%EFE PMCM [ L EEHESH

FRAAE) PMCM [ e €8 f i X A4 7 2% S 0] &
(3 fisk 4>, Hrp Bl MB09 # — fi 1A 5 %8 45
fiK, BRI 2 e R XA By 12,11 1
43,931 +3. 741 +4. 21 IV s AP 2 7 51— Hr
PRS2 A 5 H ARR A R 3 % € AR e ) A 72
J91.25T +13.5210 +0. 941 +4. 421V,

EBGER F 2 8 AL 5 A Fh ik AR 11 G 40 AR 150 % 44
RIS AR, #RAR F-2.F-7.F -11 fil F,-20 #9 —ff
TRBR R Ay 72,3896 ~82. 91 % , 5 AL AR (80. 36 %) 3T »
IR R Fi-7(82. 91 Y0) Fe » H AR M4 3=,
YA R XA L3 2. 01 T+12. 15 11+3. 67 11
+2.67 IV.1.42 [+14.63 [[-+1. 13 [1+3.48 IV.1. 96
T+13.47 [[41.85 M+3.38 IVFI 2. 36 [+11. 66 [+
3.83 M+2.71 ik & Fi-1.F,-13.F,-14 fl F,-15 {4
TS AR R 49, 13% ~62. 18% , A T M E 2 JA] ., IF
BJLARRR Z iy 32 e AR T X L4351 R 4. 75
1+9.79 I+4.98 M+2.18 IV.5. 67 [+8.80 [[+5. 15
M+2.32 IV.5.03 I+9.53 [[+5.20 M+2.08 IVFI
7.12 1+ 7.36 [[+ 6.31 +1.81 IV, ¥5izah Rit—
5 LRIER B SO0 LR F B AN AR 5 1 %
Ffbk 2 HAE R B S 2 WIAE A B PEAR . 3
SRR 2R B PRV R SR T 0 B 35 A A A

3 4t
T TE N R 2R LS e R R A

O E EIR Y A PSRN R B SSR 519 1E 5 5%
Uy TR 7R v = ik (1 N G I I S A R

i

Horp B B AN 2 588 ARk R 5 R A B B 26
RN 2 K S 0 BF 5T A R TR S B 2R R bR R
SSR ARIC AL % B AN FE Al 1 F 7 AR — e gl 2k 5 R
MCE BT RE T S AT & AE 2 BUR BN B 28, i
A BB S T U6l A5 70 284 aok A v ] 0 0 0 1 5 S ) 3
Y R SN R R SR N O S
R AR R I R O 16 A 2 X SSR RSB
C57 F1 S25 XF*MB09” X ‘Plp 2 7 27 Zeff F, thik
) 20 ML R AR &R 3L 41 DNA §7 34 19 SSR 45 8 1A
WoR, [Al—Z« P bk R R [A] SSR 51 147 18 i) 48 8L
FRAEAS TR AN 6] e b bk & F IRl — SSR 514747 15 Y
B SUIRAN ] S 4l A L) 45 S R bk 3R S )L B
G LN B BOR AN Gk 2 RUFI B S B Ah L abk ] LL&S
AR B 2 Fhbk 29 SSR 4540 22 T i AT H & . 45
ZeFh Rk 2R 5 GE R DNA 35 200 8 A [, B A H
TAE S B I J Fh bR AR T 5 | AR A ) % bk A [ 1Y)
DNA $540 22 5 W R IR A R IR AR . T35 A K
Srh S S25 APk 20 A Fhobk R M H 5 0E A 58
4K BTk T RS9 C57 HBEIX 4 90 % [ 24 Fh 1k
A U TE £ 7 H 8% B 2 Al bk & DNA 48 5 i
YEFH 2 XA | SSR H: 5281,

A0 B 41 1) D8R o B B A I O L 2 B —
FR YR B RE EAR L S 18 X S KL P o g TR — A
BN TR R S R B R R R
) ON R (W e Sl A L - S = O o il
B AN BAEKAR Y L EOR R ES R
Y BB 2R WY AR K I E Y 35 e R 2 Ak Bl R
A0 Bk 240 0 D H5 53 SR N PR AR 2H Ok B AN [ oA
TE G A R 4 2Z [a] ISP B0 42 R A4 9% )5
AR S5 S BOR RN AT S DI 7R D8 S R
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