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Establishment of the Self-incompatibility (S) Locus-directed
Transposon Tagging System in Antirrhinum

XUE Yong-Biao
( Laboratory of Plant Genetics and Developmental Biology: Institute of Developmental Biology. The Chinese Academy of Sciences Beijing 100080, China)

Abstract
locus-directed transposon tagging system was established in Antirrhinum - Cultivated lines of Antirrhinum majus

In order to perform mutational studies on genes from the self-incompatibility (S) locus: an S

contain many molecularly well-characterized transposons, but are self compatible due to the presence of a non-
functional S locus ( Sc)- In this study. an active transposon ( Tamo) from the Cycloidea ( Cyc) locus control-
ling flower asymmetry in A- majus was introduced to a position tightly linked to the functional S locus from
self incompatible interspecific hybrids (A - majus < hispanicum ) through genetic recombination- RFLP (re-
striction fragment length polymorphism) analysis showed that the transposon is 3 ¢M (centiMorgan) away from
the S locus and retains high transpositional activity with a germinal excision frequency of 20% . Possible impli-
cations of the linkage between the S locus and genes controlling floral phenotypes were discussed: An active
transposon tightly linked to the S locus constructed here will facilitate the generation of insertional mutants of
the S locus encoded genes and may lead to dissecting their precise roles during self-incompatible reactions -
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Fig-1. Linkage analysis of the Cyc and S loci-

Genomic DNA from the population segregating for 4 S alleles and
the parental lines (P) were digested with EcoR I and probed with
Cycpl (see Fig- 2). Eight individuals representing 4 types of S
gene combinations and their parents were shown and their S geno~
types are indicated on the top[H]- The S genotypes inferred from
Cycpl are indicated on the right and the lengths of the hybridizing
fragments in the parenthesis- Lane marked by *
D285, a recombinant between the S and Cyc loci -
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(R A F- 5848, AT TR 1) TIPCR B X% i 1 AT
THTEwFEE

Cyc {5 5% DNA JF 4 A1 cyc650 Y 5 RE T 1)
KRELECLAET, KT BT
5, B T LT Cye ZER 55 FeoR 1 415 L3
PSS (YS A1 YT73) T IPCR 5256 (18] 2), 44
B DNA B3R 2% LI E R cyc650 BT & F —
A EeoR T 4185 i LT Cye HEH ey 1.1 kb
iy EcoR T BEN (18] 2), & fa 0 GLI2AY fn H211!
BN s FAEG 1) cye650 2 KA, N9 Sy B
A Cye B & (S A0 B 3 ka1 A 4.2 F 5
PLJz 3 F16), H DNA 25 EcoR | BV FIESREE .,
Y5 Y73 5417 PCR. 3k4%—4% 1.55 kb By B
WRHEEEE 4N 1. 1 kb EcoR | Fr BBy {57 & FIAH B
) Cye P2 R Bo & 500 bp Y55 T JF
B, TEBFHERIRGE Cye S B TPERY 1Y H— S0
TIEWH Cye ZEEFFIM 1.1 kb Fr B (B 3A),
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]
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Fig.z.

cye650 i R E I
A schenpiig mapyof cye630-

tycpl (4.8 kb)

Transcription directions, primer locations, transposon and exons are indicated by arrows, one-sided arrows, triangle and hoxes. respectively -
Two black lines show the probes used for DNA blot hybridization- E, EcoR I ; Ev, EcoRV . The map is not drawn to scales-
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Fig-3- Cloning of the transposon ends from cyc650.

A-1.0% agarose gel analysis of the IPCR products representing the
right end of the transposon using primers Y5 and Y73. Lanes 1 and
4, 2 and 5 and 3 and 6 correspond to the lines G112A™ ( Cyc/
¢yc630), H211'( cyc650/ ¢yc650) and N98( Cye/ Cyc) tespec
tively - The lengths of DNA markers are indicated on the left in base
pairs- Lanes 1—3 are the IPCR products with the inclusion of T4
DNA ligase and 4—6 without it- B- 1. 0% agarose gel analysis of
the IPCR products representing the left end of the transposon using
primers Y4 and Y80. The illustrations are the same as in A-

AT o BT A T A IR AR A R
DNA £ EcoR V BFUIAESE G, FH Y80 A Y4 5[4k
T PCR. FELL A MR B I R R kg T — 4 1. 11
kb HH 34 79 (8] 3B) . #EH & A 0.5 kb 4T
JF5, ARHBARRREF AER Cye FER MY 14
B X ATRE S5 AR EeoR V BT 5 kb A7 361
(H 2), 5 HLE) PCR — M ASBE A 2 HE X R K/
MR B, A, PIZE IPCR J W A B8 I S B ) 1
LT BB R B HG H ) (K] 3) Ui B IPCR 473 7
Yo Fe

3RS A i B Ae A W A1 B TPCR = 4)
AT SRR 7 5 K B (B AR R) . EHE A E
(¥ Tam5 ()5 FUAR R Y, FB 0ye650 FF & JiE T

N119® x T249"

N Tamb, ZFEFEFHKER 5.3 kb Fe, x
WL B E T Tamd BEESE TS Cye AR
(K Z;Dolye[w])o
2.3 TamS FITHEEIEER) S FREFEZBELF
AIHEE

HEHFLE oyo650 4513 PR B B 4 25 R 22
HAZEMB), HAER S AL A IhEE & &4k
(Se)o AT HE cyebS0 FEHH) Tamd SINEEIEH A S
FNFENLEE RATHAT T — RPN BHE A2 55
FIRAEEE . A ORISR B A AT ]
B ——T249" ( S1S5) Fl D285% ( S285) Hy AL AL,
GZ cye650 (N119* i N119") y FRA dE AT 2438 4%
BIFRAS T WA Fir % & ——R250" A R251 Y (1]
4y, BEATHZE oyeb50, FE Y Z2 T A 1E 1 Wi %
PR AT EFRAERIAR F MR T 2422, 435
FHXBIANF R S Fl eye650 fFERARIELT T %58,
PL Cycpl(E 2) AEREN AT DNA EPl 2 3c 2 T
DR FZM S FEFRAEL(E SA, SR 1), &34 FhR [
HAER IR AERAFFE, SR S IREER N 223 H)
2 TR (CBOE R R (BRI S LE 6), KT
€ F1 AHARH cye650 fYFERAL, DL Cye LAY Cy-
p2 (B 2)REF#AT T 228 (E 5B). 1.55 A1 1.1 kb
B2 B B AR ER eye650 FEF AR Cye B Tamd
VIBRSENIIEN , X — 45 SRR — PR MR R A T
AR 2 B R A, (E2 HARAE AR TP AR 0ye650 1y
1.55kb By EcoR I FrBETH SR T P2t T Hifth B 2 58
FrBe ATRESE Tam RGN EER, X —24 5 b
T Tan STEF AR R R T 88 @ W) F Vs . 7

N119* x D285%

cycé50 Sc Cyc S, cycés50 8¢ Cyc S,
cyc50 8¢ Cyc S, cycésl Sc Cyc S
R250° X R251’
cyc650 Sc cycé50 Sc P,
cyc 3, Cyc g,
| A293™ A2938° Az93C° A293C*¥  A293C™ |1=2
cyc650 Sc cyc650 Sc  cyc* Sc  cyct Sc cyc* Sc
cycé50 8, cyc650 S, cyce50 S, cyce50 S, cyce50 8,
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Fig~4-

Scheme for generating recombinants between the S and Cyc loci-

N119” and N119" are self-compatible and homozygous cyc650 lines of Antirrhinum majus and were used as male parents for crosses: The fe~

male parents,~ V2497 ("S257) and! D285 S Care YelHincomphtible Thterspecific' Artirrhittint lines' dairying homozydotds Cytglletes’ Two

F1 plants R250” and R251". were reciprocally crossed to produce the F2 plants including © recombinants. cyc " indicates the recessive allele

E ..
caused by Tamo excisions-



412 H oY o il

12 %

Acta Botanica Sinica

A R250

R251

1 2 3 4 56 67 8

6.8 kb

5.6 kb
5.5 kb 7
4.8 kb

B R251

9 10 1112 1 2 3 4

5§ 6 7 8 910

55

cye 650

R250

098 7 6 5

1211109 8 7 6 5 4 3 2 1 M H

Bl 5. FiRAEBR S B eyeB50 FEpE Ay e 5
Fig.s.

Identifications of S and ¢yc650 genotypes of the two F1 families-
A. S genotype determination- Genomic DNA from the two F1 families, R250' " and R251" Y

, were restricted with EcoR I and probed by

Cycpl (Fig-2). The lengths of the hybridizing fragments are shown on the left and the S genotypes represented by them on the right- B
cyc650 genotype determination- Genomic DNA of 3 g from the two F1 families were cut with FEcoR V' and probed by Cycp2 (Fig- 2)- W

shows Cyc or cyc * allele. The illustrations are the same as in A

FeoR | Hindlll
12345678 12345678
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Fig-6.  Confimation of S genotypes of the recombinants between
the S and ¢yc650 loci -

Genomic DNA from the lines were restricted with EcoR I or Hind
Il and probed by a mixture of Sz and Si genes[l7]~ Lanes 1 —8 are
R250°, R2517, A293%, A293™, A293B%, A293C'. A293C” and
A293¢%, respectively - A293% and A293C" are homozygous cyc650
lines without S RNase genes- For the genotypes of the rest lines re-
fer to Fig- 2. A293C” was not included in this analysis- The S
genotypes represented by the hybridizing fragments are shown on
both sides -

BN F1 ZARPIESE T 1L ARRE opeb50 fE bk
——R2507( S4Sc) A1 R2517 ( S28¢) #4723 (& 5).

MR T 600 /s Ui Z oyo650
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wiiﬁﬁ%ﬂﬁ’“ﬂs REZ 5EH I A Cye FAL3E
DRURELRR AR T DB A6 X 2010, ik Bz AR R 4t

() cyeB50 AR MHE T — AN FAbRIE, B
JiiZe N 600 BRH G2 T K24 150 AN FEAY 5 56X FR
FIREAR, REAT AT RE S 4EG cye650 FEH AL, FIH
So Fl Sy AZBREESE R XX EEAB R IEI T T DNA EPE A%
s NHRBLT S NEFEN Y S RZBREGEER (1] 6).

HARMEMR 2 *%ﬂ%ﬁm, FHIX 5 #RA cycb50
S A EAT Hh LM S2(A293C7). 4 4
4 Si(A273™ A293B% A293C° A A 293C7°), M T ik
— X HEA T cyeb50 BIFEHA, FH Cy-
p2 WX BE T 2T 1) DNA i 1 EPlE 2 32, 45 S 32 i
A2737 0 A293B” A AlAr cye650 PRI, i Hi4 3
MNEHATRHHRE oyebd0, KA BTN LR A RS
A PEIH AT 1. 1 kb BZ85CHE (oye ) HIEHHY
ANF L TTRE A % B - L JE BB A5 oy FEH Y T
RIS (B 7)), [RIBS 33X — & SR Al i — 25 DR
T Cye 5 S PLEBAREEZ N 3 M RTHER,
2.4 EBHFFH Tand BESHVEEEY

KT UERH Tam> 75 4+ 75 BA 7% B 1) &

P, BATHEA T B FR#AT T, BT E
HTFEH Sc FAERE . B2 HEMY ., 7 h
LT A293B” i A293C” H )*CFFEETW@/\%%
11 15 41 15
ubllshm(}qﬁouw A
AERN g P Rt R 1 B 2 AR (YXL O YX4
R AT TanSHY LT VIR R 2535200, i‘%ﬁﬂ

30 A~
rig 1t> ﬁscrﬁ%ﬁtﬁnzﬁ{? V\W ml(l 1
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Fig-7-  Identification of cyc650 genotypes of the recombinants-
Genomic DNA from the parental lines and recombinants were re-
stricted with EcoR V' and probed by Cycp2- The lengths of and the
genotypes represented by the hybridizing fragments are indicated on
the left and rights respectively- W shows Cyc or cyc* allele -

Tam® £ B4 T rh 0] DAk 2L 5600 i FLARSS T 40
ROBEALIEYE . o T TIE R AR AR S22 Tamd
AL 25 SR, B RS T PR A — Xt 514 (Y4
Y77) (& 2) % 6 MRE RIS Tamd #0005 8 T
A ERIZE (footprints ) #E4T T FRE M DNA ¥ 515387, &
BUAEAN EP IS 570 P -5 J0E 5 T B8 S S0 B0 A
W&t (8. B S {1 SR Tamb 52 (5

T HIER B FALIIRE,
S * GACAMAGGTACGTGCAGTTG 3~ Cyc
Tam5

GACAAAGET’;EeCGTGCAGTTG cyc650
GACARAGIGTAC|GTACGTGCAGTTG Yx1°
GACAAAGGTATATACGTGCAGTTG yx1*
GACAAAGGTACATTACTTC——-—-—--—-- | yx1®
GACAAA TACGTGCAGTTG YX1°®
GACAAAGGTAC/GTACGTACGTGCAGTTG  YX1°®
GACAARGGIACJGTACGTGCAGTTG yx4?

B8  EALFIEIR Tand i g ML /34,

Fig-8. Footprints analysis of the recombinant progeny after Tamd
transposition -

YX17 % and YX4' lines were from the recombinants A293B” and
A293¢%, respectively - 3 bp target site duplications from Tam in-
sertion are indicated by arrows and the footprints produced after its
excisions are boxed- The dotted line shows the sequence of unknown
origin-

3 i

N MR TR S AL S R i ThRE
AR IR — ME R T Tamd 5INE &

BEIER S MR BEHENNAIE, HYE. B RFLP
SIBTH ITIRAE 7 Tt A KT IR T 78 AU 4 )
Cyc F1S ALY EBISC R, JE il B A 1+
FHE T LRI ) 3 oM, 25
—RIVIRAE B ATFIARSCH) 73 88 A AR5 T
SAN Tamd 1 S2 8¢ Si SFAIEEFEHMWEA T, 6
= XEAFH Tand 1T N ARYZFEE TR
A G P R TR Al ik 2020,
3.1 S0 Cye LmRIESH

X 4 0 B [ SN SR A R R 42 1) 6% A g 3
WF LB PIE A A R, TR R PIAE
B2 AT BEAT 2000 EALR (BN 12 1] 6
VIs AL 0 B A SE b . ol #EHIAEEL Cye
TS LAY S REBREEHEA 43 i1, ks
HEMFENEERAE T hRE, S RREERE AT A
FARE A 2 AP AT Uy 0 T R ALY
Y5E, B2, Cye BEIN Z [AIHY 235 VRNV 202 D
B, DARIES AR Cye ZEF MIRER RIE] Tk
H A- hispanicum B 4 MARIE S A7 IER A AT Cye
LR 235 T RAE IR BT BT R (8 1),
A hispanicum ' Cye Z38VER T ATTRES A AR
L RAFTER S BT S SO EER 2 [ B4 %
], AT RER 2 B 5 R BB AL
F1R) B 2t A . 3 9 2D i B DNA J 51 22 25 4 1 3
%, P MR S B AT ok B x g
X3 2 57 G o Jo3 . A I A [e V2 20 25 32 B A
ATIREE AR S AL BAL T2 A0 IR 7
b, #8 DNA P 25V ER . 24 40 b ]
(e i A LR A B ARG P RE [RI I A H5AE

S M Cye MR BEREYREGH —ENEYS
BT A SEASERENE S — b N A= R AR E AL Y
R T EE AN, SmENRERH
A DI R B AE 18 WY T IEAE K, Cye 1L RUAY
AL MAEIEAY L35 e ) DX A 28y b ko
PRAE AR SRRy, RIIERIBE S A A
SRR BV R BT oA R AL A AR
Ve, EIRELBHEY . S ML S MRS =
{8 FEE AN T Rl — 5 s R T — T A « e R [R]
(supergene)[l]o HIEXR B K E A X HEK
5 S AL RAEs A bR B R EN] AR S IR IE A GERE
—EE AR SR BRI R A
3.2 S (IR RV RIAT

Gl FLEE R OO S M A T 2 R R IR Y 4y
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gyl 10 22 2 (A B S RE TR Y 4 B B S AE VA )
AEAY S VL (Se) By H 3R AR & s SE i .
M 28R SR 4 0 B R PO 3 B BT BR Y
FEET, BRI PR 4 B O Bl 1 7 JE TR
S (LA ZEANTNRE , FRATT G 8 R ZR 22 A 520
Yk B A hispanicum BYIEH S 07 H 5] N HE
Gt B A rh U SRl T R A SR B 4G
THEA AR A, (R B AT EA S T
B R T (Y- Xue 25, fE R FEER) |

ASCEILFZE AN E 25 TR Tamd 5INE] S
37 A5 EEBN A O (V] 4) . N T B R T R 2 A MR I
H S AL A TR Cye LA R BREH#IT T DNA
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