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|dentification and Genetic Diversity Analysis of Hybrid Progenies
from Cymbidium eburneum x Cymbidium insigne by SSR

HAN Yu, CHEN Yu, RAO Dandan, CHEN Xianzhen, CHEN Guode
Hainan Academy of Forestry (Hainan Academy of Mangrove), Haikou, Hainan 571100, China

Abstract: Cymbidium eburneum and Cymbidium insigne are species endemic to Hainan exclusively and belong to the
endangered species. 23 F, hybrid progenies from C. eburneum and C. insigne were used to accurately verify hybrids, to
clarify the genetic relationships between hybrid progenies and the parents with SSR molecular markers. Eight pairs of
primers were screened out from 48 pairs of primers using PCR, and 23 hybrid progenies were confirmed to be true hy-
brids, with the true rate of hybrid progenies100%. 23 hybrids populations identified by primers Cym45, Hub131 and
Hub8 had both parental specific loci. 23 hybrid populations identified by primers Hub125 had only father specific loci,
Cym9 had a new specific loci. Primer Cym25, Hub125 and Cym47 were low polymorphi [polymorphism information
content (P1C)<0.25], primer Cym45, Hub131, Hub8 and Cym9 were middle-highly polymorphi (0.25<PIC<0.5). The
PIC of primer Cym172 was 0.59, indicating that it was highly polymorphi, and could be used as the preferred primer for
fingerprint construction of the progenies of C. eburneum x C. insigne. UPGMA cluster analysis results showed that
when the genetic coefficient was 0.8111, the studied germplasms could be divided into three categories. Among which
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the parents constituted two categories, and the hybrid population belonged to the third. The hybrid population could be

divided into three clusters, X; was a clade, X and X,; were clustered together, and the other 20 F; hybrid population s
were the third. This study showed that SSR molecular markers could be used in hybrid identification and genetic diver-
sity analysis of orchids species endemic to Hainan, which could provide an effective foundation and data base for orchid

breeding and new species selection in Hainan. At the same time, the PIC of SSR molecular markers was an important
indicator reflecting the ability of molecular markers. The middle-highly polymorphic primers and highly polymorphic
primers developed in this study could lay a foundation for the construction of Hainan wild orchid gene atlas and the

establishment and development of Hainan wild orchid germplasm bank.

Keywords: Cymbidium eburneum; Cymbidium insigne; hybrid F, progenies; SSR; hybrid identification; genetic diver-

sity
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1.2.1 #f o= DNA 2R ffi 3K 240 DNA 2 HUK
Mg (RN DBE A RAF ) Ul 4
HUHE it i DNA, SR 0 73066 1T ( Thermo
Fisher Nano Drop ONE ) 135 i Wi 5 i Hi, A il iy
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1.2.3 SSR-PCR # ¥ R & £ Veriti 384 well %
PCR X L1 SSR-PCR ¥4 , § #1A& R BAARF A
10 uL, Hf, 2xTag PCR Master Mix 5 pL,
10 pmol/pL. F-primer, R-primer £ 0.5 uL, A5Ax
DNA (20ng) 1 pL, ddH,O 3 pL. "5 5 0 #
95 CHiZAE M 5 min; 95 C7Z84E 30s, 52 ‘CiEk
30s, 72 ‘CZEM 30s, 10 MEFR; 95 ‘CAEM: 30 s,

52 'CiB:k 30, 72 ‘CIEff 30 s, 25 MEFF; 72 C
AR UGIEH 20 min, 4 CHRFF. &5, B2 uL PCR
FEIAE 1%V B2 B NE R BRI b R4 T L Dk A
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XF SSR ¥kt 8 X514 (£ 1), FIHIX 8
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HEAT 2 B SR % E( 3R 2 ). 514 Cym45 Hub131
F1 Hub8 #5021 23 A~ BRI e B FE T 0,
514 Cym25 F1 Hub125 A% 23 4~ HRR{CEAC

®1 SSRIEMEFEIIEER

Tab. 1 Information of pairs of SSR primers
314 EE (5-3) R34 (5-3) i JoHFIE
Primer Forward primer (5'-3") Reverse primer (5'-3") Peak value Fluorescent labelled
Hubg8 AGACACCTTTCACTGCCACC  AGTTAACTTTGGCACCGCAT 133~139 5-FAM
Hub125 GGCCTTCAAGGAGAAAGGAC AAGCTTTGGATCCTGCTTGA 231~260 5-FAM
Hubl131 TGCACAAAGCGATCTCAATC AGCCCAGGGAAGTTTTTGAT 126~131 5-FAM
Cym9 AAATTAAGGCCCGAAAAACG TCTCTCTTTCGCTCCCAGTC 232~255 5-FAM
Cym25 AATGTGCCTTCAGGGATGAG TGAACGCTTTCAGTGGTCTG 210~222 5-FAM
Cym45 AGATCGTATGACGGGAGTGG CACCGAAATCCAGGGAGATA 196~217 5-FAM
Cym47 AGCAAGAAGACGGAGAGCTG AGCGATTGAGCTTCCAAAAA 200~212 5-FAM
Cym172 GCCCTAGCCACTCTGACAAC ACAGATCGCCGTCGATAAAC 138~171 5-FAM
R2 FESSRAURKERZ F REHTHIHER
Tab. 2 Distribution of different SSR loci in hybrid F, seedings A~
a1 R VGRS A PR BEARR 5 A PR ACA R 5 A B R HEEP A
Primer Markers present in both  Markers present only in Markers present only in ~ Markers absent in New markers present in
parents mother father hybrids hybrids
Cym172 12 0 11 0 0
Cym25 0 0 23 0 0
Cym45 23 0 0 0 0
Cym47 0 23 0 0 0
Cym9 6 0 16 0 1
Hub125 0 0 23 0 0
Hub131 23 0 0 0 0
Hubg8 23 0 0 0 0
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A, B Cym172 #3112 4 Fpbk A
BGERESFALA, 11 DR ACAR R 5, 4%
FERIK 100%; 5147 Cym9 #: F] 6 4~ FAkk e 2 XL
SRRSO, 16 DB ARRE RS, 14
Rk BUBR 8, SR 95.65%. LEALLLE T
NBIYRSE ST, ZIMA 23 A Hkk R H Ak
Flr, FLZFNEA 100%.
2.2 SSR ¥y iEimfE NS

M 2% 3 WI 1, R 2L 0 8 X g #xt 23 A4~
Fi AR bkiEAT SSR P29 38 (EBAEEMTES Y
Cym172 [H BEZE LI 1), S 14 258

PEEER (N, ), A5 Cym172 § 3 Y ) 4547 3
WU Z, PHH 4 45 5149 Hub8 ¥4 H 9%
LU, Pt 2 45 P N, R 313 4
AREEA LR (N, ) B4 FI R 1.08~2.85, F
¥k 176 A~ MMZA R (H,) iR
0.04~0.96, F-H{E K 0.54; WIHBIAE (H,) 45
LG IR 0.08~0.65, “F-¥{E K 0.36; Shannon {5
SRR 2= F Rk, AR EIE R 0.20~1.18,
HAm ks %N Cyml72, &/DSIYN
Hub125, FHIME N 0.62; et (H,) ¥
fHA 0.68, ZEMGESE (PIC) ZR{LIEH A

P, SEHEAGIY 3.11 &5 BIE 25 4 0.08~0.59, “FEMEN 0.31, Hd HA5[H) Cym172
#x3 B84 SSRIUMEMEEHMEER
Tab. 3  Genetic diversity information of 8 SSR loci
514 SRERA ATRCERIERA  Shannon fHEUERL  WMIIAAIE  MmAAE sy POERER
Primer N. N. | Ho He H, & PIC
Cyml172 4 2.85 1.18 0.96 0.65 0.83 0.59
Cym25 3 1.08 0.20 0.04 0.08 0.54 0.08
Cym45 3 2.24 0.88 0.96 0.55 0.78 0.45
Cym47 3 1.18 0.32 0.12 0.15 0.58 0.14
Cym9 3 1.57 0.69 0.28 0.36 0.68 0.33
Hub125 3 1.08 0.20 0.04 0.08 0.54 0.08
Hub131 3 2.08 0.78 0.96 0.52 0.76 0.40
Hub8 2 2.00 0.69 0.96 0.50 0.75 0.38
A 3.13 1.76 0.62 0.54 0.36 0.68 0.31
Cymi72 CymlI72
110 120 130 140 150 160 170 180 190 200 210 220 135 140 145 150 155 160 165 170 175
4000 L T —T —T T T T T T T
3000 + 4000
2000
2000 -
1000 ~
0 o o\ WV N
161 171 144 161
Cymi72 Cymi72
110 120 130 140 150 160 170 180 190 200 210 220 135 140 145 150 155 160 165 170 175
T T T wr - T ™ ™ T T T T T T —T —T T T TV T Ty T
20000 |- 8000+
15000 6000+
10000 - 40001
5000 [ 2000
0 At il 0
138 171 = = 12‘1 171
Cym172 Cym172
135 140 145 150 155 160 165 170 175 135 140 145 150 155 160 165 170 175
T T T T T T T T T 4000F T —T T—T T T T T T T
6000 - 30001
4000 | 2000
2000 1000 - “
of — A i) ) 0 N\ - L
161 171 138 171
B 1 #MoHERESIY Cyml72 My g EE
Fig. 1 Amplification maps of some samples in primer Cym172
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EEEZEME(PIC>0.5), 514 Cym4ds, Hub131,
Hub8 Fl Cym9 & i 281 (0.25<PIC<0.5) ,
M54 Cym25, Hub125 fl Cym47 2ARE L5
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23 EAXSEFRREXESH

XPEAMAAL Fy AT By A% B 5 43 4 ml
M EE IR RN X 5 14 4 Fy #kk, AUk
0.0769, BEHITEARSE F AU AL Xos 55 14 D HLER
L 2 SR B EE B R R I EEA (4 3R
0 DRI M), K 0.9583, VLA ZEA B siL R I
WK, CUBRAEIEES N 0.1177 BF, BEEAR 23 4
Z58 FoACEARE Yl 3 A2 (’I2), 551, 238
PIREAR o5 3 20t 23 st FoAUkk, HIZ:
SHEMAR 55 3 KNk 3, Xy H—a)
X, Xe Ml Xo) BAEAE L, HA 20 4 F AP
REN—HE
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r T T T T 1
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B2 mhbExELZFEERMF RBREDH
Fig.2 Dendrogram of C. eburneum x C. insigne parents
and F; progenies
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