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Chromosome preparation system optimization and cytogenetic analysis of
interspecific hybrids of Lycoris

ZHAO Mengjing, YIN Suya, GAO Yanhui
(College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The chromosomal karyotype characteristics of interspecific hybrids and chromosomal
allocation of their parents in genus Lycoris are analyzed, which will further provide a basis for hybrid breeding
in Lycoris. [Method] Conventional chromosome preparation and fluorescence in situ hybridization were used
to analyze chromosome numbers and karyotypes of interspecific hybrids and parents in the genus Lycoris.
[Result] (1) The optimum chromosome section system: from 8:00 to 9:00 AM, the root tips of Lycoris plants
were pretreated with 0.002 mol-L™" 8-hydroxyquinoline for 2.5 h, fixed with Carnoy’s fixative, and then
digested with a mixture of 5.0% cellulase and 0.3% pectinase at 37 °C for 1.5 h. The chromosome slides were
prepared using the flame-drying method. (2) Chromosome karyotype analysis revealed 2 types of karyotype
formulas for the hybrids between L. radiata and L. sprengeri, which were 2n=22=22A and 2n=22=2sm+20A.
The karyotype formula for the hybrids with L. longituba as the parent was 2n=2x=18=4m+14A. The
chromosome karyotype was primarily composed of 4A and 3B, which was intermediate between the parent

species L. radiata, L. sprengeri, and L. longituba. (3) Fluorescence in situ hybridization revealed that there were
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2 and 3 45S rDNA hybridization signals on the chromosomes of L. radiata and L. sprengeri, respectively. The
45S rDNA signals were found on chromosome 3 in both species. The numbers of 45S rDNA signals varied in
the tested hybrids whose most signals located at the chromosome ends. [Conclusion] The karyotyping and
fluorescence in situ hybridization system of Lycoris have been optimized and applied to the identification of
hybrids in Lycoris and the distribution of parental chromosomes. These results will provide a theoretical basis
for the creation of new germplasm resources and the breeding of new varieties of Lycoris genus. [Ch, 11 fig. 4
tab. 24 ref.]

Key words: Lycoris; interspecific hybrid; cytology; karyotype analysis; fluorescence in situ hybridization
(FISH)
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Figure I  Apical chromosome morphology at different sampling times
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Table 2 Results of different pretreatment tests
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Figure 2 Apical chromosome morphology under different pretreatment conditions
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Table 3 Results of temperature and time tests for mixed enzyme

solutions with different proportions
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Figure 3 Chromosome morphology under different enzymatic digestion conditions




5 42 B 3 ) BB IAE s R ) e S b e C fAC R SR AAL AN AR 8 1 23 7 585

15

A, fign
10
X oa» |
1 2 3 4 ;&;
v i
5 6 7 8 = S5t
1 2 3 4 5 6

R 3 4 gzé{gﬁz% § 9 10 11
I N i K o7

< st
U » u (< oo}
5 6 7 8 NS iiii
OIS I BT
9 10 11 30pm T 10t
S V. S S S S
1 2 3 4 5 6 7 8 9 10 11
C. K o Rt S
05'
=
KN
R iiiii
n o un £
5 6 7 8 T1or
30 pm 15 L ) , . , P

1 2 3 4 5 6 7 8
Reathys

B4 34 BRI ERTY SR RAREX

Figure 4 Chromosome morphology and karyotype pattern diagram of 3 Lycoris species
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Table 4 Karyotype characteristics of 8 interspecific hybrids of Lycoris
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Figure 5 Metaphase chromosome diagram of 8 interspecific hybrids of Lycoris
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Figure 6 Karyotype model diagrams of 8 interspecific hybrids of Lycoris
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Figure 7 Fluorescence comparison of DAPI and PI staining
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Figure 9 Chromosome diagrames of L. radiata and L. sprengeri labeled by 45S rDNA probe
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Figure 11  45S rDNA signal analysis of L. radiata, L. sprengeri and hybrid 034
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AN, MR R A B R AR L R AR, 1 ZHOU %52 % 30 A 55 A% 8 X8 2n=21=1m+
20st 1 2n=25=1m+20st+2t+2T; LIU %0 fF58 & TR 114 A 3R RE 98.6% A% AN A B, HA4y/ b fyh
A BRI RATAER m, m Al B B S Qe i il R AR R RE I RIANEE R L T —E R R A,
AT B AR E A% AL . KB A n PR AL 2% sS Fh e LR A 0 2n=18=4m+14A, m AIYL
R ATRER A K AR PO — e P L Re S YR ] s G 22 R ARG OC R, I, JEAR
KA R AR AE I 22 S R E O RIHT , T (AT A o A B A6 N B AR I 2438 PR G R I, B FIAE
AU

et RAZ TR XTIR RECAE 8 S WA (0 AR B, O G IR AL A B A A SR I AN X R R B A Pk
R, R ARG AR R R RR , BT SRR R R, AR X AREY R AR AR
R BUAKERR R T HI W Rl iAo AR5 TP B A s MR R AL 1 24 38 F 097 T 098 X FR R R /)N,
AR A 50 LA s MR AR R R AG , dE— DUl A i A e SRR T i, TR S KM A 4R
EE DN I/ 3G vt 2 0w S S €2 1w | D TR e N | e e X L | NS S = 0= IR
SR T T REAR S o A s RA IR R A2 S R AL T AT A R, FE T A E YRR E R, WL
E— 25 T fff A o S M A A 2 S8 ] SR AR Y (0 1A 3 B 5 100 o

W 22T 2532 BN Y Rl 2 . AR . RSN 438 YRl S Y S I ZE 52, R DL e 3
G AR BAEY DR A AR R T o B . AR ST 0 1 A AR 2 1 R TR S JCHa TRl A
0.15 mol- L™ 1) NaOH 42 C ffi JsfafAZ5 M, DAPIA/E N YL BREHE DN Z 28 i BEmtitE oo i, 8
EHE S XTI ST R AR R R e e R il AN ) v IR LA W L F B4 . HRITBR T LA 45S tDNA, 5S
rDNA {4 57 57 50 VE R EF AN, A7 Skl . 25 22k . & BT 51 R oligo ¥4, o, ki 4T
(AG5T;); Ml (TTG) 55 & FEMHIF} Oleaceae #4) Hh A Ay Yy R TH BRI Yo £ 1A AR S 1) B ZLARIE s 7
w0 A 2 M 5 L 2% 58 Bl K I #1422k CENHB 48 5H5 %, R T 14 M B YL @ R 1) 5 v a5 B
G KW . B AL R 24 S Bl 034 YL A fk | 45S rDNA 222815 SR, nl ) 25 ] W 2% 28 Fif
034 15 5 70 3K B A7 35 A ER A8, HATZR 28 R Y 45S rDNA {7 5 8B Fi A B A 22 5% . BB Rosa
rugosa S FHeFH[A] 2232 B 45S tDNA 2252 {5 5 AN[RIPY, S5AWIT 45 AL, X Al BE & i T 45S tDNA fif
SUEAS R R] 119 25 5 368 11

4 4

AW APLAL T A 55 JE A A B ] 2 A8 R L iR R BRI R 0 0.002 mol- L' 8-F% K s g T
8:00—9:00 FIAbHL A FRBAE MRS 2.5 h, RIGREEWREE, 37 CBH# 1.5h, JHETEREH . A5
JE BRI 23 R e (a AAL R 22k, YeiRBR H ol 2n=18 122, Ye(ikiZ i 4A F1 3B, fiai FisRiE 3 5
Pe K35 2 F1 3 4> 45S IDNA Z8 5855 o 2230 F 458 rDNA ZR 55 5 R 200 T e kv & 22 Rkt
ANFZE AT E SHORR], GRS R h e AR BUA AT, BRIk 5. Rk, Ge A Al
G TN A Z AC BR BES A RY A8 A 8 P (B 4 8 b B R AR e R 43 L, PR A s E i ik &
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