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Identification of watermelon chromosome translocation lines using oligo-

nucleotide probes and their application
XU Binghua', ZHAO Qinzheng’, GU Yan', HUANG Dayue', CHENG Rui', LIU Xin', ZHANG

Chaoyang', XU Wenzhao', SUN Yudong'

(1. Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu, Huai’ an 223001, Jiangsu, China; 2. College of Horticulture,
Nanjing Agricultural University/State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing 210095, Jiangsu, China)
Abstract: In order to further study the chromosomal translocation lines of watermelon, and facilitate the identification.
G59 which was a watermelon chromosome translocation line obtained by using independent selection was used as the test
material in this study. A total of 20 350 oligonucleotide probes were developed based on the G42 watermelon genome,
with an average density of 0.42-2.86 oligos/kb on 11 chromosomes. This set of probes were used to identify the chromo-
some translocation of G59. The non-denaturing in situ hybridization ( ND-FISH ) results showed that there was an
exchange translocation of chromosomes 6 and 10. The pollen morphology by Alexander's staining solution under micro-
scope was observed and the number of seeds in single watermelon was investigated. The pollen of G59 was normal mor-
phology, and the percentage of sterile pollen was about 4.28%, and the number of seeds in single watermelon was about
212.33. There was no significant difference between G59 and common self-inbreeding lines G33, G37 and G42. The
percentage of sterile or deformed pollen in the hybrid combinations Shengjia No. 1, Sumeng No. 15, Sumeng No. 17 were
54.17%, 46.52%, and 43.66%, respectively, which were extremely significantly higher than both parents. The number of
single fruit seeds of Shengjia No. 1, Sumeng No. 15, Sumeng No. 17 was about 65-80, extremely significantly less than

that of both parents and normal hybrid generation varieties such as Sumeng 5. The oligonucleotide probe developed in
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this study can be used for the identification of chromosomal translocation lines in watermelon, and the chromosomal trans-

location inbred line G59 can be used for the breeding of translocated watermelon varieties with few seeds.

Key words: Watermelon; Chromosome translocation line; Oligonucleotide probe; Translocation hybridization cultivar
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Table 1 Characteristics and source of experimental materials

MR R KH K
Material name Type Source
L4 HORIR AL I, Gt fhk By R AR AL it i PREIF S
Jinhua No. 4 Medium-large fruited watermelon, chromosomal trans- Tianjin Vegetable Research Institute
location hybrid cultivar
G59 AN, B Rl B A& T ARIMEH DX [ AL A2 WF 5 BT
Small- fruited watermelon, homozygous inbred line of Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
chromosome translocation
G38 ANEORTEI, Al B2 & T3 ARIEH DX I AL AL WF 5 BT
Small-fruited watermelon, homozygous inbred line Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
G33 AN, 2l B A & TLIMARIEH DXV [ A b A2 WF 72 B
Small-fruited watermelon, homozygous inbred line Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
G42 ANRIPY, 25 H AT AR TLTARIEHB DX [ AL A2 WF 5T P
Small-fruited watermelon, homozygous inbred line Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
G37 ANRTEI, Al E 2 & T ARIEHL DX [ AL A2 W 5 B
Small-fruited watermelon, homozygous inbred line Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
X115 AN I, Gt Ak By s A% A8 i TR DX A L B2 ST

Shengjia No. 1

hybrid cultivar
15 ANRBYVG I, Gt B S % AL T
Sumeng No. 15

hybrid cultivar

717 AN I, Gl fk By for A A il

Sumeng No. 17 Small- fruited watermelon, chromosomal translocation
hybrid cultivar

B 55 NIRRT I, 25858 i A

Sumeng No. 5 Small-fruited watermelon, hybrid cultivar

TR 6 5 NIRRT I, 2858 i il

Sumeng No. 6 Small-fruited watermelon, hybrid cultivar

Dy ) ANRAUPE I, 858 f Ao

Sumeng No. 7 Small-fruited watermelon, hybrid cultivar

Small- fruited watermelon, chromosomal translocation

Small- fruited watermelon, chromosomal translocation

Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu

TL AR DX I A B2 ST P

Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu

TL ISR DX R AL B2 ST T

Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu

TLIRARIE b DU R AL B2 7T T
Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
TLIARIEH DXV [ A b A2 WF 52 B
Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
TL IR DU R AL B2 0 7T

Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu
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BREMFRIC NG, % Chro (L) 5 Chr 10(4R ()
B 228 B [F — A et fhk b, B 1-g FR SR 2] Chr6
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Table 2 Oligonucleotide probe sequence

I H BRI

Oligonucleotide probe number Oligo physical location(5"-3")/bp

Oligo V1AL B

Oligo %
Oligo density/(No.-kb") Chromosome-specific amplification primer sequences

PO RRE R 1 515

Chrl-1 30 520~354 182 2.86
Chrl-2 36 000 127~36 486 739 1.90
Chr2-1 501 107~1 242 384 1.25
Chr2-2 37 000 085~37 558 830 1.66
Chr3-1 503 345~1 125 729 1.49
Chr3-2 30 784 338~31 444 347 1.40
Chr4-1 28 135~2204 971 0.42
Chr4-2 26302 733~26 837 562 1.73
Chrs-1 32 625~590 967 1.66
Chrs-2 35051 102~35 566 453 1.79
Chré6-1 113 021~700 332 1.57
Chr6-2 28 766 899~29 274 372 1.82
Chr7-1 151 633~707 164 1.67
Chr7-2 31042 064~31 620 898 1.60
Chr8-1 161 546~1 330410 0.79
Chr8-2 27 481 254~27 994 189 1.80
Chr9-1 40 832~567 655 1.76
Chr9-2 36 939 592~37 481 594 1.71
Chr10-1 176 166~741 973 1.63
Chr10-2 34 458 252~34 960 156 1.84
Chrll-1 150 891~774 567 1.48
Chrl1-2 30000 329~30 580 117 1.60

WI+W2
WI+W2
W3+W4
W3+W4
W5+W6
W5+W6
W7+W8
W7+W8
Wo+W10
Wo+W10
WI11+W12
WI11+W12
WI13+W14
WI13+W14
W15+W16
W15+W16
W17+W18
W17+W18
WI19+W20
WI19+W20
W21+W22
W21+W22
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Fig. 1 ND-FISH analysis of G59 chromosomes in apical mitotic metaphase
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Note: The red pollen is fertile, and the green is sterile. The same below.
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Fig. 2 Pollen morphology under the microscope of chromosomal translocation inbred line G59 and common watermelon
inbred lines G33, G37, G42

Table 3 The total number of pollen and proportion of aborted pollen

*®3 EMBERMBEH L

EA B R CINER iy v &= Vo) NERiZyix &2

BHE TR TEH HEE K Tﬁf*ﬁﬁl;* Tﬁf#ﬁ;iéﬂl;* R TR &
. Tolal number of pollen/  Number of fertile pollen/ Number of sterile pollen/ .

Material name . . . Proportion of aborted pollen/%

Grain Grain Grain

G59 62.33 59.67 2.67 4.28 Bc

G33 61.67 58.33 3.33 5.41Bc

G37 73.67 71.67 2.00 2.71 Be

G42 65.33 61.67 3.67 5.61 Be

734 15 Sumeng No. 15 91.00 48.67 42.33 46.52 Ab

2&35% 15 ShengjiaNo. 1 88.00 40.33 47.67 54.17 Aa

734 17 Sumeng No. 17 218.33 123.00 95.33 43.66 Ab

T AFRVNG FRERIRAE 0.05 KV ER7 83, ARKS FRERE 0.01 K PFERWMEE. N,

Note: Different lowercase letters and capital letters indicate significant difference at p<<0.05 and p=<<0.01, respectively. The same below.
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Fig. 3 Pollen morphology under the microscope of chromosomal translocation hybrid cultivars

~

.0

3 GURZEESHLY

b
2£3% 15 Shengjia No. 1 Lkl
) .‘.
> - . 4
¢ ° .
° . oo
L ]
.
AN | R
4 - ‘..‘
%
s
- g e, .V

#5417 Sumeng N:). b7
.

o

L ]
2
. .

) S

.
e

".;’A %
‘:Qo‘.) °°
* : ° d*" A

.

4 . ‘ed®

€ :'d) .;; ..‘
.

L
; -® o & °% e
,® e o S0l ¥
o

“

L



H3M IR, 5 R R SRR T BRAR BT 5 08 v NG (AR 5y L 3R e B Ak B (8 R I 2 X BT HF T
F4 RIMKRBNMHFHE
Table 4 Fruit traits and the number of seeds of single watermelon

MR TR wCHLL VA PEE YD LI TISE S 7k s LYI\Wiigtis
Material name Center soluble solids content/% Number of seeds per watermelon/Grain  Single fruit mass/kg
G59 12.83 Aa 212.33 Aa 2.33 ABCbced
G33 12.51 Aa 192.33 Aab 2.57 Aa
G37 12.69 Aa 186.00 Aab 2.51 ABab
G42 12.75 Aa 190.33 Aab 1.85 De
7345 15 Sumeng No. 15 13.20 Aa 72.33 Be 2.47 ABCab
%3% 15 Shengjia No. 1 12.91 Aa 65.67 Bc 2.27 BCcd
7345 17 Sumeng No. 17 12.62 Aa 80.33 Bc 2.45 ABCabc
7545 55 Sumeng No. 5 12.87 Aa 187.33 Aab 2.44 ABCabc
7545 6 5 Sumeng No. 6 13.45 Aa 163.67 Aab 2.22Cd
7545 75 Sumeng No. 7 12.76 Aa 173.00 Aab 2.52 ABab
BERM, TR GAL, BONAE G SR TRARET AT HERA

1E/NGE e EZAEY)H, Oligo-FISH )R N %
TE Y ORGSR AR A R BT B . Ma R
zebularine 15742 F1 Oligo-FISH £l , 38453 1 K&/
F-HE G R FE R OARE AR i85
B 5 B 4 Oligo- pScl19.2- 1 #1 Oli-
go-pTa535-1 Xf )12 62 K H &t & 16EW381 Fil
16EW458 AT ¢ H6 IR AL 28 38 4341, I 22 62 &%
5BS-7BS M1 5BL- 7BL it (iik, 16EW458 &7
6VS - 6AL.5BS-7BS 1 SBL-7BL ] = HE S &,
16EW381 /& 6VS - 6AL. 5BS - 7BS. 5BL - 7BL.
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