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Cytotypes of Morus spp.

Cytotype is the fundamental aspect of plant cytogenetics as well as in
breeding, as changes in the number, size, and shape of chromosomes act
on plant physiology/performance.

Impact of Polyploidization on Speciation

Cytotype variation viz. diploid, (2n=2x=28), triploid (2n=3x=42),
tetraploid (2n=4x=56), hexaploid (2n=6x=84) and  decasoploid
(2n=22x=308) belong to different species of Morus (Fig 1).
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Fig 1 Relationship of Morus spp. (**, *** denotes rare event in nature)
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Protocol

v'Isolation of 3-5 apical shoot meristematic tips (0.5-1 cm) in 1 ml of
saturated PDB with 20 pl of HQ in a 1.5 mL Eppendrof tube.

v Immediate transfer of the Eppendrof tubes containing shoot tips to a 0°C
mini cooler for 5 min, followed by incubation at 4°C for 3-4 h.

v’ Collection of pretreated shoot meristems in a watch glass to remove
primordial leaf with the help of a pointed forceps and needle under
microscope (Fig 2).

v"Wash under running tap water for 5 min followed by ddH:z0 for 10 min
Incubate the meristems on ice cold 3EtOH:1GAA for 1 h.

v Transfer samples to freshly prepared 3EtOH:1GAA at 4°C for 2 days.

v’ Store samples in 70% EtOH at 4 °C for 12-16 h.

v Transfer samples to 45% GAA for 1h at RT. Wash with ddH2O for 10 min.
Transfer samples to enzyme cocktail and incubate for 4 h at 37 °C.

v Transfer the samples to 1% orcein stain for 12-14 h at RT in dark.

v Transfer the sample to a glass slide. Add two drops of 45% GAA. Spread
the sample with needle and add one drop of acetocarmine and three
drops of aceto orcein. Mount with cover glass and heat the back side of
slide for 2-3 sec, ~1 cm distance from flame.
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Fig 2. Detailed steps for metaphase chromosome study (Source DOI: 10.21769/BioProtoc.4643).



< $d 200 ATt & T Herhs TURE WeAT &t TT0H] St TS|

& Ugelersy uRadd - fSwigs, (2n=2x=28), TRWIES (2n=3x=42), CTTIZS
(2n=4x= 56)%@@33(@ 6x=84) &%iéwm‘rwﬁs—s'm =22x=308) USTTRIE 3 TR W

éa:‘@mﬁsgw gy €, S paa wd. o § € ugar St 81
msaagcaﬁ_’r mrrmwgﬁ Tl ZEHE (FCM) fa=eor &1 IuaiT &xap fasar Sirn §
Ra3)

<« YZICIey BRI BT JUIIT] P BT 3emTT o T § ramssh
oeomsmyﬁi\uw@wﬂmﬁﬁg%ﬁw QRK % for) ¢

2n=2x=28
. GS=0.85 pg/418 MBp

5004 2n=3x=42

GS=1.14 pg/558 MBp

2n=4x=56
1 GS=2.03 pg/912 MBp
400

4 2n=6x=84 (M. tiliaefolia )
300 (GS=2.43 pg/1188 MBp

1 2n=22x=308 (M. nigra)
GS=8.67 pg/4240 MBp

Event Count

200

2n=6x=84 (M. serrata)
(GS=2.84 pg/1386 MBp

(Pisum sativum)
GS= 4401 MBp

100

0 50K 100K 150K 200K 250K
PHA

AT 3. woll ABAALT AWAVT T 3YNIT Ik ASEIEST HT HcAYA (T SI3NIS:
DOI: 10.21769/BioProtoc.4643) | GS, Sl 3TN x= el JURLH HEAT; MBp, HaTad SAS.

yfasg

« IJAM Y RO YIS S To=H & forg Iuatt 81 Ihd §

. Uiliwiis S o7 TR&

. IUF B! T8 AFBRT Uici@iss & Hrafd® Jede [Ty Iad S
%mmaﬁ?

APl . AGH Fearg WA S, MoT, HRd WHR @rr fad afd aRdiemnst demssh
06004TH3TS 3R TIMEST 06010THITEHT & forw Jmemdy &|



Outcome

++ Metaphase chromosome number counted for a total of 200 accessions.

% Cytotype variation -diploid, (2n=2x=28), triploid (2n=3x=42), tetraploid
(2n=4x=56) hexaploid (2n=6x=84) and decasoploid (2n=22x=308) identified
across species level.

+«+ Decasoploid is a rear event, only identified in M. nigra.

+«+ Cytotypes are validated using flow cytometry (FCM) analysis (Fig 3).

«¢+ Further study has initiated under the project PIG06010SIC to identify polyploid-
induced attribute.
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Fig 3. Validated of cytotypes using flow cytometry analysis  (Source
DOI: 10.21769/BioProtoc.4643). GS, genome size; x= basic chromosome number; MBp, Megabase

pair.
Future use

» Present research outcome can be useful for future breeding

» Conservation of polyploid
» Generated information can be useful to generate functional network

analysis of mulberry polyploid.
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