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Homoeology Identification of the Alien Chromosomes or Their Arms
Involved in T. aestivum-R. ciliaris Disomic Addition Lines by RFLP
Analysis

Tao Wenjing** Liu Jinyuan"** Wang Xiu'e Liu Dajun Chen Peidu
(Cytogenetics Institute, Nanjing Agricultural University, Nanjing 210095)

Abstract Roegneria ciliaris chromosomes or it’s arms involved in Triticum aestrvum-Roegneria
ctliaris addition lines were successfully identified by means of RFLP analysis with 40 probes.
Results confirmed previous cytological identification and determined the homoeoclogous grouping
of the R. ciliaris chromosomes involved in the addition lines. Lines 96K025 and 96K026 are
proved to contain an intact pair of R. ciliaris chromosome B, being identified as belonging to
homoeologous group-2. The R. c. chromosomes E added to disomic addition lines 96K012 and
96K013 belong to homoeologous group-5. Line 96K030 contains a pair of R.c. chromosome D,
identified as also homoeologous to wheat group-2 chromosomes. A pair of chromosome B long
arms added to ditelosomic addition line 96K 033 is homoeologous to short arms of wheat group-2,
and the short arm of chromosome B belongs to homoeologous group-2 long arm correspondingly.

The results proved RFLP analysis a powerful tool for identifying the alien addition lines and
clarifying the homoeology of alien R. ciliaris chromosomes or arms involved.
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WHBALTE/NEN TN 0 EFRMECHE > >, HENER. BRENPMHELF
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Bol/NE 7 A4 RITRRE 14 MEE RFLP BRI ER, 0L DNA Fe32 05 ZAH i iR
HHBEKELZSRFLDOEARERHEDZARARBEARSFAFEXATEHOEAEET &
fifl. RFLP HEARMMRETHEE, ARFFERRMBETRHOEEBES, TE—ILhR
iR LB RN . AR R 5 AL R I AN B E SN SR Ak 5/ R o A 9 4 [ I
XE,

ASCH/NERR 14 MREH B 40 4> RFLP X EENE —A BRWER MR LK
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Table 1 T. aestivum-R. ciliaris disomic addition lines used for detection ﬁé% ° u ngﬂlj\i EP @ﬁﬁ
WIS B B RRE I MERR #EREFBENE
Addition lines  Alien chromosomes involved Progenies derived ( Roegneria ciliaris ( Trin )
96K04 I” 97K04 97K07 97K06 Nevski. 2n=28, SSYY, u;ﬁ
96K08 c 97K10 .
96K12 E” 97K012 97K013 )EH R.c. "%Zﬁ)'ﬂ;ygx‘j"a‘g° g:F%
96K13 E 97K015 97K016 MM ELRAEKFSHEY 21
QGEOZS g" z”;gi; 97§039 ]iang (1993) , 14 %Qgéﬁ:ﬁ
96K026 " 7 97K045
96K030 D 97K056 97K057 97K058 C.D.E.F,.G,.H,1.J. K,
96K032 11YS” 97K062 FF RFLP 4} 47 /N 7
97K033 tBa” 96K066 97KO067
A ETE B F L4 BCDCKFE

cDNA #4t), CDO (i # cDNA #4l), PSR UNZFE cDNA B gDNA #4t), KSU(WH &
gDNA #H&H 4 B EEE /R A% M. S, Sorrells 11, #E John Innes Centre M. D. Gale
-+, £E Kansas M7 K% B. S.Gill i L E .
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H# DNA #EEZAR LR A K. S. Gill F Q99D AR Hy CTAB Fikit (4 LA B,
B, EO7284L)5 K DNA 251/ 3 FhfR 4 ¥ A V18§ (EcoRI, EcoRV. DraD){Et, &M
Sharp % (1988) R 4 /7 %% B Hybond ™N* (Amersham) BB F, ¥4t AWLEIH
% (Prime-a-gene Labeling System, Promega), F o«-¥P-dCTP #474812/5, S A DNA Z¢
Z, ~10CTHHEBE, UBRRZET.

2 HR

W /NERYFEREES TN EYRE IR ST 40 > RFLP 4 (B RIS 4~
6 MEEDHHATRMC.S.-Roc Z&KBMAFIERAENTFE, RENSG/MNEHREHE L
e, QEREFEET /ME 7S REHRY 14 MRERE, 4Bk CDO388. CDO684 4+ 5 /&
FE 2, 85 ME 2(EcoRD ., % 3(EcoRV) R HS, HRH RENME—NFREFHFRMBNE
B, XERHHBAEFERC. OGHFE/MEZ AL B MZAE, BEREF 2. B
5 PR IREF T 43 BIFE 96K025(B”), 96K030(D”)96K033(tBL”)F1 96K012(E”) 5 il F|£F F
BMER RS, 7 N FIEBIEEE 94K04, 96K08, 96K032 HH K RER MBI 4 R W
B R,
2.1 {6 H0FE 96K033(tBL”), — kM HiFE 96K025(B”). 96K030(D”)

F% 2 W4 RERE S IR4E Psr912, KSUF11(3E 2)7E 96K025, 96K030, 96K033 AT A
R P S F A s A, BDFE X SRR R T AT AR i B 5 il N 2 b B A R e AT
o, RHRATHBEEAG BV ER RN, TH 2 F40EEHEKE EE Psr934,
Psr101. CDO684 (F 2) R 7E 96K025, 96K030 FR MBI A LR M ER R LRES, &
BKO3IFRKMB) B A7 (B 1 -1,2). L BH96K025 sy 4 £ R W 2L e 24K B

#2 HB2. F5HOFER DNA R RA/NE-FBRME _KRMEKNEE
Table 2 Detection results of wheat-R. ciliaris addition lines by using probes of homoeologous group 2 and §

wet FE 04 AL 8 BRESEN KM IR
Probe Origin Location Copy number Addition lines revealing polymorphism
BCD1130 cDNA 5AS 5BS 5DS S 96K012, 96K013(97K012, 97K013, 97K015, 97K016)
WG363 gDNA 5AS 5BS 5DS S 96K012, 96K013(97K012, 97K013, 97K015, 97K016)
CDO338 cDNA 5AL 5BL 5DL Lb 96K012, 96K013(97K012, 97K013, 97K015, 97K016)
2BL 2DL
WG419 gDNA 5AL 5BL 5DL S 96K012., 96K013(97K012, 97K013, 97K015, 97K016)
Psr128 cDNA 5AL 5BL 5DL S 96K012, 96K013(97K012, 97K013, 97K015, 97K016)
Psr912 gDNA 2AS 2BS 2DS L 96K025, 96K026(97K037, 97K039, 97K042, 97K045)
5AL 5DL 96K030, 96K033
BCD111 ¢DNA 2AL 2BL 2DL S 96K025, 96K026(97K037, 97K039, 97K042, 97K045)
CDO684 cDNA 2AL 2BL 2DL L 96K025, 96K030
Psr101 cDNA 2AL 2BL 2DL L 96K 025, 96K030
2Hx 2Rx
Psr934 gDNA 2AL 2BL 2DL N 96K025, 96K026(97K037, 97K039, 97K042)96K029,
96K030(97K055, 97K056, 97K057, 97K058)
KSUF11 gDNA 2AS 2BS 2DS L 961025, 96K026(97K037, 97K039, 97K042)96K029,

96K030(97K055, 97K056, 97K057, 97K058), 96K033
(97K066, 97K067)

a; BAYEDL, b fE¥EDL, a; single copy, b: low copy.
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1 96K030 IR MAI Ytk D ¥JE T4 2 ¥4 RIVEHE 3% M & 96K033 F I £F £
B gefalk B fismik 5/ EREAHSE 2 BEERARSRERRE., ROMU EEMEN G
RTEM BTSRRI, 96K025, 96K026 /5 T4 Bk & 97K037, 97K039, 97K042,
97K045 FHI AL B BB TREMSBR(ER 1-3, 4,

2.2 Z{EMihoR 96K012(E”)

F5 5 4 EERKEMNEENEE BCD1130, WG363, CDO388, WG419, Psr128(3%
2)FE ZARBHN & 96K012, 96K013 HIRERMBI A ERMEMFF R, AXHRHERER
R R 97K012, 97K013, 97K015, 97KO016 M MIZ] T FAAEMES (BRI -5, 6), WA
96KO012 R MA Rtk E B T4 5 o RES, FTEpRPEReEhits.

3 itig

FMANEEGRREERANREKRSNEROERIBRFENRARABRENTSREXR, 2
ERRAKRREHNRE. RREZMGMLR), NIE/NEEEMEN A SEREFEBE
NEF, ERADERERBEWNEEFEZ —. WINEEE#FTEEMREEERE, BFH
AR X BB G — S R AR B, AT AESHFARMMER, FEXSAPEER PSR
BT EREE, E—REEREFAMEREAK, H-ERUHEMNTERFZZY FHE
Bk, RESZENEREEHREXR, UEH P UERNERRBREMSLALER.

BERVRE AR EHEITNGEBREUE B NEEBRBERIEN TIEST 80
SR, FERBTHMHRAFIHRMNRAGE 3 5NEFHT R AR FEREWEREENFH
MEY, EHELENFE - AFEMMERNELEY, ATFEALENEFTEFENTEEN
BRI AR AR EER S e, ek C-am AR E TEEER . B BRWE C-4r 4t
g, BELRNMEFRTS A, DAASFARAKEN R 2 HEARABERES, WA KL
M2 TIEFR—E B ME, U DNA 43 F R AERM Y RFLP SR RNURE Bon SME A R
REHESA, MELEREHEARGRAK/D, REEANESEERRDR, FELSEA
INEERPHIERREE ., Sharp EMUUH 1 2 2 A~ RFLP H4M8HiE T MERMIMAE F
FISMNER AR REKRE, AR5AMFLEEMYE. XKW RFLP M HFETRE/PNER
Rtk REEHEREMFESE.

ASCIRE T H 40 N/NF B, F3E DL RFLP 541 X 278 5470 F 40 2 4 8 w28 e 3
R IMRHET THERES, FRBETHEMENEERPNAEBR/UERAKE/NERA
R H RITR AL . BFRGE R AT RFLP 2476 7 B 00 2R 49 i 0 88 58 SR e R AR B 43 IR VR
HEAFEET2EKE . AT 7 MBS YAk C-AH MR BN R R4 5 R R T
HEATHY Southern Z X REH, P RAF 4 M0 R RFLP fRicfiil & BA SMER
B, HP 3 MR EBMR, — PR EFMR, Btk C—4HHERIAE 96K025,
96K030 2 FIHM M T A ERMMERE & B, D, RINAL 2 HWHRFEFHKEFHHFE
(Psr101. Psr934, BCD292, CDO418, KSUF11, CDO684, H o # 4F Psr101, Psr912,
KSUF11 # L F BB F 220 B 72 96K 025 F1 96K 030 A HIA M B 5T &40 F Y - B R B 4%
FH, FHARA AT A I A R — R A ERWMERE K, FERWEN Rtk
ER%E 5 HoEER, X—MRAKENEERSTH0RE, EERNERREFREYEH.,
B R TH 5 #0 FIERE 0 MR e WG363, WGA419, F1 5 F A Refa ik b imigsr, #
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96K012, 96K013 R H G RMEKR R TR MBI A BRMER R, NFEKRE LR HHEX
ARG A RF, BRBERS AERYEEX S, AR C-4HA4 R R TR ki b0
AR MER—XAEHMER AL B #ik, RERUESECEHLRERTTERSES T
BOAETEE, BETHRXSREFHGE S, BARAKBHXLETHEES —RRER
ZERY, RFLP A B R A REE 2 A REREE MR IR E DA A BB
FHIRA . AU ERAK B KRR Southern ZRXM LR, RAEMXEZBETH 2
WoFEEREE, MACEABHABENEE 2 AERNKEERIEEXR, ATERE
& B ik LA BB AR BERERYS EATE 2 WMo RERNEE L, Xh# 5
A EIE G R B RERERM T LR,
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1. HE 2 MARERKEIR CDO6s¢ SMMERELR LB/ NEFEE. FER/MWE EoRI BEH] DNA § Southern 3845
B, HENEREE, O FEBWE, (6) 96K025, (12) 96K030, HLRF BRME R ikis R LB,
2. oW FEBEER KSUFLL 5HMEAAERTERRRELLENESTEE, FENUE Dral B89 DNA H
Southern LR, (1) B DMEFEE, () FHBHMWE, A1), (12). (13) 96K025, 96K026 #yJ5 ML Bk & 97K037,
97K039, 97K042, (14), (15), (16), (17) 96K029. 96k30 /5 AT Bk £ 97KO055, 97K056, 97K057, 97K058, (19).
(20) 96K033 § 5 XA M & 97K066, 97K067, L REBHHK B,
3~4. FHRAE 2 B F KR KEB T BCD111, Psr912 5 EcoRV AN B/ NETER, ABERERMMANER
M B REEY DNA B Southern ¢35, (1) C.S., (2) Roc., (11), (12). (14), (15) 2B"HE 0 & 97K037, 97K039,
97K042, 97K045, 3. BCD111/EcoRV, 4. Psr912/EcoRV,
5~6. B85 W4 FERKEEEE CDO388, BCD1130 5 Dral BERHI (1)CS. () EREMWEL K Mm% DNA 2838 8 85t
HEBEE, (7). (8), (9), (10) 97K012, 97K013, 97K015, 97K016, Hik R ERIMBEE R4, 5. CDO388/Dral, 6.
BCD1130/Dral,
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Fig. 1 Hybridization of EcoRI-restricted DNA of addition Lines and control C. S. , R. c. with 2L-specific probe CDO684. (1) C.
S. 3 (2) R.ciliaris; (6) 96K025; (12) 96K030. 2L fragment are indicated by arrowheads.

Fig. 2 Hybridization patterns obtained with 2S-specific probe KSUF11 for Dral digested DNA from wheat C. S., R.c. and
wheat-R. ciliaris addition lines. (1) C.S.; (2) R.C (11), (12), (13) 97K037, 97K039, 97K042; (14), (15), (16), (17)
97K055, 97K056, 97K057, 97K058; (19), (20) 97K066, 97K067. The arrow head indicates R. ¢ specific fragments.

Fig. 3~4 Photograph of Southern blot on which 2L-specific probe BCD111 (Fig. 3) and 2S-specific Probe i’erlZ (Fig. 4) have
been hybridized to EcoRV-digested genomic DNAs from Chinese Spring; R. ciliaris, and C. S.-R. ciliaris addition lines.
Showing RFLP in the (11), (12) and (14), (15) 97K037, 97K039, 97K042, 97K045.

Fig. 5~6 Southern blots of Dral-digested DNA probed with CDO388 (5L, Fig. 5) and BCD1130 (5S, Fig.6). (1) C.S. ;
(2) R.c. (7, (8), (9), (10) 97K012, 97K013, 97K015, 97K016 show RFLPs.
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