GO o alis VL Sleal-AYAF g AL D Sl ple o K8 ags

Olpl (09 S ezl S PgIgeg S (595 45S 955 (09394 DNA (2b OIS

15" Ogul 5957 i (3lgs ¢ o5 w3 SN ¢ i Lo yurozxo 10315 (Sgmige Sg duws
Ll s 5557 gy oS o0l K5 05 S-Y.00 4l i S0l ,Lf\uu&_.,bcujéj,,us 3 Sl sl oy 8 )
mousavizadeh@UL.ac.ir :J sus odiw s

A. brederianus ;A verticillatusL. (A. persicus Baker Asparagus officinalisL. Jsls 4 o 5l 5,5 5 45; e
¢35525,5 3, IDNA (1855.85-255) 455 , 5S L )L B @UTC‘* Ol ) Calises bls 31 Schult. & Schult. f.
5y50 (FISH) Jows 55 (uiloy s (ilot o oSS 1 onlizal b as bS] 5 AS gl 5 oS ghos (sacunenr (55bka (sla
L3 8 aub A officinalis @l 5S iz ¢ 5458 055y DNA i aw FISH ¢SS ol .28 8 15 oy
Lds asin ol 6 I L5S i oK 5 45S Cix 53 A verticillatus 5 A PErsicus Lsskes sls Curex (sl
sl 0Las 15 B8 Ci Hlgz 945S (5550, DNA i VY Al brederianus A5 b bST| Conax (556ke (sla r),'fj;

FISH ¢ Jowe 55 il s (S5lacs oon cpsS 505,57t gz sle 3l Olods”
Ao

gl (1479) OLSGen 5 Ol cmman 5 (1459) 5354 5 JE L izl 55 (FISHD) L Jome 53 O pplity jop ST
osb 4l e 4 O pgiges,S S35 peies 4 1 DNA LRNA la JIg b s 05 b 0K gy ol s S
S iy 5l 3lge b U S 5187 slowl yskate 4 Inl Wl ods oL O S DNA (sla JIgi ¢ FISH S5 s s
0563 5 5l ol 5l o Ksh b S 5 Ol n Bl 3 0dd G s pses ST L KBS e pd
L ol ub o SaslS s o osbT Tsdoes Jlail (gl okd pnd Jowe 5 551 s sla iy & DNA s
Jomr 53 iy g IS ) ol BI85 szl S| e 35 o Ll cpiizns S ) 08 JoSe O
A (b)) ol iy o ol O sSKs Sen b asets 5 odalive b6 6B 1o y5b 4 S8 s om

Lol s gl wszole Glacaraz (5Bl (ls p35505,5 655 IDNA 45S 555 b 0 Gais cpl ) o
il o (FISH) Jous 55 uily s (g 5laids o &SUSG 1 0Lzl
by 9y 9 3lg0

$5 5 ST kI8 (gl S e ol Somer 38 010 e sl 55 FISH ol sl
s A verticillatus <8 51 A shys Cuman oSG A pErsicUs 45 Sl ad s Curer ¢ Asparagus. officinalis
S5 bk T 3 s pgiaas S skt cal Sy A S 1S e 3550 A Dredlerianus 68 1 ST Coner
51455 35S Kt S 5 &S S S 15 eslizal 35 50 45S 35S (gla Jous 55 45 5 1 SIDNA " Kapls 55 s

5555 gn555m DNA 57 e 55805 ay 4 458 g5 55 DNA .3 £ sl A, officinalis L. Sl g sla sk

! - Fluorescence in situ hybridization
2. Re-annealing

% Probe

“ - Digoxigenin-11-dUTP



GO o alis VL Sleal-AYAF g AL D Sl ple o K8 ags

Oarly e 81 29 8 plail 2 il 5 S e ES Ty 68w ks fee 5 8 3 S I laus
aalsl (sl ks plalis 3L STl doys oS5 s e 5580 AT 5 ksl sla ool (5T s 4 b Kl
) sSKes Son b LSl adalie ks o5 “DAPL L ol jen ALSES 5 5 DAPL g py5es 8 (55l (slacySlal
3 18) s w5 8 SPOT 2.1 i35l g5 sl '3 (oo (o ol psd b ba S 5 255 elonl LY ) o
LYY O SKes

DNA s 4w lyls (@) JKa) A officinalis Wss 6,8 (55bke sla p35305 ol Cews 4 s plul
Sl ps3sm9,S 53 ol 555k a0 OT i K 5 b 55k 550 45S i 53 sl (0 5S i ¢S5 5455 agsm )
IS i (o oy p35 5055 G (855 &5 b Dy 30 41 45S i S Lalyen BS i &S5 bl 4 815 ol
Wi plels ey Sle 035 ps5509,5 b8 633k 65y 5 (Jsb Bl @) L sie p5j5e5 ST 05, 45S 5 5S o5 e
54 693b cls! 65,45S e555u s DNA i 55 glyls (b)) JS) A persicus s slos 65 (o 5blke sla 035335
63,58 Sz &K 5458 i S5 il (o e sl p 55509 S (55 pale 0350l S (S 53k 655 5S i oS
A ks 65 Gble s paises,S Nids Al pyisesS o ak 55, 4BS s Cdr s dawsie psises S
334 63555 5458 iz 4w jp Bl b BS i 0S5 5458 egsu, DNA i 53 lls () JK3) verticillatus
S o6 ST 55k 635 S e Sy g0 4 BS x5 455 Cix G s glalid il ola py5sas ST S50 5 ol S
sdalie b8 (5 53k (5L BS IS 5 o 5l 65555 53 BS I ks 2l S Sl alols oS'L S5 035505 S
Las S

3455 08552, DNA i s glyls A officinalis ws bl 5 68 (g5l sla 0353m3,S5 4 s1s Ol S ioean
S pa55m3 S (S35 A2BIL S Caliien S 20 055 505 S (535 455 55 (sla LK S oS ep kil 0 5S i 55
SIBLn Sln 305 S ik o Lolit BS Syl 5455 a3 5y DNA i 1Y A officinalis s T 4 5 (s 5bkes
458 Cin 53 sl 0l JKeu BS (ol i lgn 345 (sl o505 DNA i 1Y A, breslerianus s s’ « S

..«U.«Lﬁ:,&&(ﬁjy}f&Lg))SJZLnQJ}&@JL{ruSS%)JQa‘JQA

! Biotin-Cy3-dUTP

2 _ Nick translation reactions

% _ Streptavidin-Cy3 conjugates (Sigma, St. Louis, MO, USA)
“ - Anti-digoxigenin-FITC (Roche Corporate)

® . Vectashield with DAPI (vector Laboratories, Inc)

® . Leica DMR epifluorescence microscope

7 - SPOT CCD camera



GO o alis VL Sleal-AYAF g AL D Sl ple o K8 ags

55 +.455

s sle A shes o 65 o psisns S (555 Gow JK) 458 5 (o3 JUK) BS TDNA (6,815 IS
o3Il AL verticillatus (¢ 6lke sla (w'y;; (@) .A. persicus bl sla (;,)',:,; :(d) A officinalis s ;bke cla (’”'J’"; (@
10um=_,.Lss
Cale (58 p35505,5 535k psiges,S & Sa5 48 M D) s0 4458 555 a3, DNA s oy S ST 55
dn 3 0655 635k 535k 53555 Mol i S A officinalis ws s 85 Sl s @l bl ol 4 818
O 5 K EB LA Las Slls (b8 s3b a) xS 5 b 555k s iz 53) 45S ol i
ol @ G 2 Cilhe 5S 06,5 Ll 35l seen A, Officinalis ps55e5 8 55455 Combge 3550 53 (T41Y)
i 4w A Officinalis «° Jl> s Lsls Ol oKl (51 45S JiSw S 53 AL verticillatus 5 A. persicus suiss
055 53 TDNA 5l 5 528 (o5 JolSS 5 Lide 4 4ty oS 5 S Oly (Y+0)) OBLE 5o 5,T 5 J a5 55 458 JLSw
&Kl g0) L ls 1, DNA (gl b 3w 31 Chlim U155 5S 5455 as)5m, DNA Gl ol ol Sislize OWLE on )5
YN0 O,
s 855 4 s 5Ble gl psiges S 55 DNA o guaies Slabas glalid (g1 y; bt 53,5 Ol 5o 4 FISH &S5 055,41
3ol s by Ol 05T s g g i sla bay iy s DNA (sla K58 4y oo s il 31 L ol 0k
635455 558 >l glolis 5 FISH ploil il G 53 Sl 03 S oal 3 ajge5 S 028 5 DNA asis o
DNA _lulks .l o 518 5L sl sl A breslerianus 5 A. persicus, A. verticillatus sls 45 (sls 0353055
sdalive S oo @l 3 055 JolSS 5 paisns S 3550 53 G ln 1y ol Sl p550s S (S35 s ssb 4 (0355

ST on al 315wzl (sl 05 (SO b i Ol dls pg55a5 ST (55 0l s s (Sl I



GO o alis VL Sleal-AYAF g AL D Sl ple o K8 ags

&Uo
1. Cabrera, A., Martin, A., & Barro, F. 2002. In-situ comparative mapping (ISCM) of Glu-1 loci in Triticum
and Hordeum. Chromosome Res, 10:49-54.
2. Gal, J, & Pardue, M. 1969. Formation and detection of RNA-DNA hybrid molecules in cytological
preparations. Proceedings of the National Academy of Sciences, 63: 378-383.
3. Hwang, Y.J, Song, Ch. M., Younis, A., Kim, Ch.K., Kang, Y.l., & Lim., K.B. 2015. Morphological
characterization under different ecological habitats and physical mapping of 5S and 45S rDNA in Lilium
disichum with fluorescence in situ hybridization. Revista Chilena de Historia Natural, 88:8. DOI
10.1186/s40693-015-0037-3.
4. John, H., Birnstiel, M., & Jones, K. 1969. RNA-DNA hybrids at the cytological level. Nature, 223: 582-587.
5. Li, L., & Arumuganathan, K. 2001. Physical mapping of 45S and 5S rDNA on maize metaphase and sorted
chromosomes by FISH. Heredims, 134: 141-145.
6. Nath, J. 2000. A review of fluorescence in situ hybridization (FISH): current status and future prospects.
Biotech Histochem, 75: 54-78.

Physical chromosome mapping of 5S and 45SrDNA of Iranian Asparagus
S. J. Mousavizadeh**, M. R. Hassandokht*, A. Kashi*, J. Gil?, A. Cabrera?

1- Department of Horticultural Sciences, College of Agriculture and Natural Resources, University of Tehran, Kargj,
Iran. 2- Department of Genetics, University of Cordoba, Cordoba, Spain.

’ Corresponding author: mousavizadeh@ut.ac.ir
Abstract

Four wild Asparagus species were collected from different natural site of Iran. The physica
localization of 45S (185-5.85-25S) and 5S rDNA sites by fluorescent in situ hybridization on
metaphase spreads of diploid, tetraploid and octoploid accessions was studied. FISH technique
obviously revealed that there are three pairs for 45S rDNA sites and one pair for 5S site in the diploid
A. officinalis. Also it has confirmed that in diploid populations of A. persicus and A. verticillatus each
chromosome pair are characterized by a distinct pattern of one pair for 5S and two pairs for 45S rDNA
locations. Furthermore, mitotic metaphase of A. breslerianus (2n=8x=80) are showing 12 pairsloci for
45S rDNA and four pairsloci for 5SrDNA.

Key words: Asparagus, Chromosome, Fluorescent in situ hybridization, FISH.



