HE¥2#4% Chinese Bulletin of Botany 2019, 54 (4): 522-530, www.chinbullbotany.com
doi: 10.11983/CBB18229

- FARTTE

AR B RS TR S R E R RS
250, BT Ak

TR A AN AR HE T, EEWHEZ TRERPIA SO, sEEAETEMESREE, BY 650200

RWE LA LA R TR b i S (AL R A, G D 4 o 2R N R 5 SRS BSage 438 ) S 4 411 il
LA 1Z B TR IS 77 (Arabidopsis thaliana) fE47 52 e bric R BEAT EMS TARAA [ 1E [ 38 1% 2 0 vk, % e g 7+ 27 A2 R4 Col
WAL TS 5 R A E AL RAR R, JESRIG 18 A A 2 52 5 3% L B A S AL R AR, JLrh Qs BRI A R A . 0F
FORW, BT 9O ehRIC il 4 8 AL SRAL AR FIAT I, AT R I 70 5 Fi 2 R % 20 5 WL BE TE 8 (3t D A R A

ek
XA

YR, BRI RAAR, FOLhrid, il ik

MR, Brakfh (2019). FIHIDCHRIC il B4 i AU R B AL SRAR K. K24 54, 522-530.

P S S AN AR AR A 2R 2 O
T, RMEYVEMIEMAEY SR, B, HAaEHKE
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AR ALY B, T AR R I AR Qe (ko B 2 A B
PEBEARAN AR B A A ) LR 3% LR, AR E 4
{2 30E DNAIS AL ) 5 18] A EL AT 48, 77 A 38T 1R S5 Ao ik TR
e, JHEd R R R R 5, fEmfER
MEfE Z R . BRIL, MDA R E A S R AT
53 R R DA 22 BE I R AT BT B PR fE 1 gt AE
£k,

I, 44N ANFEPIF R AT TR, REA
[F) 49 o i DR 2H K /AT AE AR OR 22 S, (F R A R 0 B s
FEANK, IR 3R W IRE 24 E A 2R 2 3 A R 2 SRR FR
fil(Fernandes et al., 2018). £ KL EWnFi i, 78%(1)
et i AR T 1.5 oM, T4 k2 Btk )
HHARNN0.5 cM, X EIRIE B EOR [FIVE Gk J
TERCTANSE X, X5 OB [R5 G (0 44 J5 10 (RS 1
B EDFTFEER RN XM — i (Jones and
Franklin, 2006; Mercier et al., 2015). £ K#50EW
A8 XTI R 3 A7 52 B A8 X i s, B —A
A8 SR 77 A o ) G e A T ) — s Y BN o —
MR, T 3058 ARG 04k 2 AERE N2 A
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(Berchowitz and Copenhaver, 2010). H#E%f %8 X F
PR BEUR, v AT EURA (18 AT A BUR A
(I17)%z ¥ (Hatkevich et al., 2017). ¥i4E3k, FIFTE
IF) 153 A% 27 F0 4= Bk DR AH N P 2 AE 4L 5 I (Arabidopsis
thaliana) H %5 5 th 3 ik # 73 ¢ 3 A0 #0450 (1)
FANCM 5 H:DNAZ; & 4l Bl K 1 MHF 1/2 1) fife Jié i 3%
12 (Crismani et al., 2012; Girard et al., 2014); (2)
RECQ4A/B. TOP3aMIRMI1TE Al i) BTR 5 28 $ il i
1% (Séguéla-Arnaud et al., 2015, 2017); (3) FIGL1-
FLIP 5 & 44 i 757 50 B N AR 30 1) 18 52 SOTR Al i 42
(Girard et al., 2015; Fernandes et al., 2017; Hu et
al., 2017). IX3FhislHh o 24 5 A M) &A1 P47 A7,
L3 A [P A1) BR R =2 T % (Mieulet et all.,
2018). PRI, 1EKZH LAY RE S R R d, 1
RS AN 5 A S E10% A 4, HAKH T-MUS81
1 FANCD2  #% & 1% (Berchowitz et al., 2007;
Higgins et al., 2008; Kurzbauer et al., 2018), #iK
% HOAT XA EOE N AR O & 12 7 A4 (Macaisne
et al.,, 2008, 2011; Wang et al., 2012; Lu et al.,
2014; Huang et al., 2015), 5 EE {52, [ 5CH]
RUFINAY A2 YO il 42 J5, 790 B T msh4/mus81/
fancd2 5 A 44 Hh 7598 R WL B2 B 22 OB A%, X 3R BIEAF
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7 H B X RGE A () (Higgins et al., 2008;
Kurzbauer et al., 2018). {H/&, HarHHIIZ AN Z
SO IR B DR B G 2 e A G AN A, T 2 7 20 1)
BIEAR T ORI Y & 20 E 2

L5 IF 16K 9% e bR id & i (fluorescent tagged
lines, FTLs)fE i & bR ke I 4y (445 2 A ic X [A]
[ EHZF (Yelina et al., 2013), i & i 1% 5 7
ZLE AN TR RIRAL T AT RE . LRI AER ¢ e ARl
R4 5E H— FR 5 T-DNAJE N A B g i 1) 2 S bR 1t 44
B, HAER R T PELATS2 )5 3 730, fE4ef ik
21985t (DsRed)F1Zk 5t (eYFP), idid Guit ek 78
PR 14953 B A58 5 mT A & AR [X 8] 1) 25 40 6 (Francis
et al., 2007; Berchowitz and Copenhaver, 2008). 4
WEFUR IR s A% 22 077, 3 1t v R A 40U RS T 1840
9 FEhRIC F2 GE A A L 5 AR 0L R T B A A Colist
FET 50N EMS 2R 28 R 335 AT AR B8 20 2245 ) A0 7
i, BET RS A AR S R ALK, B A AL
5324 B 2H J b ik DR B L PR i AR T 7 B 0 Al

1 #MR57E

1.1 EY g &Y

I\ F9 7+ (Arabidopsis thaliana L.)%EF 4= BRI 7885 94 bR
1t RFTL-12b35 4 5146 Lk W 4= 25 74 (Columbia-0) i 4%
B at, HAPFTL-12b 8404 % ehnic WU AR ek, &
EANLLRIEhRL FA R Sehrid (1), P H 3
b+ 2 394 K2~ Gregory P. Copenhaver#{{% 25
A TR T HESE R4/ T, JEFTMS
[l kE e 1(2.21 gL' MS#h. 10 gL 'jiERE. 0.5
gL' 2-nymtk 2, B R . 100 mg L WIEEAI8 gL M B
g, pH5.6), 4°C 1 N AL #E48/N ) 5 B T-20°C. )6
JA N2/ e BB M2/ SRS 2 R B 9R8 R,
WY R I T LI, JREA R R AR KSR S
FRBEAAFEME, 25N K H (167N
JEHR/8/ NI FA G ) LA S AR JE T AE

1.2 LA

1.21 ZFRFARFHTFRIEI&E

BT T8 2GRt RFTL-12b 940452 G hnic,
H oDk 25, 7 B 2 i A2 47 v i
wmEARE, 5FEYE TRk C TRk R

A BF B chr.1 Chr.2 Chr.3 Chr.4 Chr.5

a[||i

Bl BRIk % Habrid RFTL-12bR & &

(A) LRI 6K 72 Y AR1T RFTL-12b P 23 R 7845 9¢ o't 2 W A,
HA & 11 DsRedf11/1~eYFPARIT, REYEA RIS GMUK T4
P FRIR AL RG9S (Bars=50 um); (B) LB IR 98 bR
10 RFTL-I2b7E etk b B n i Bl (Bar=1 Mb), £L(TF)Al
SR ()G 2 AR B ¢ e ic DsRed flleYFP, J#4 g
H 14N 2bFRIC X 7](1.45 Mb). BF: 13

Figure 1 A schematic illustration of Arabidopsis fluorescent
tagged line FTL-I12b

(A) Fluorescence micrograph of a tetrad pollen of FTL-I2b,
which contains a DsRed and an eYFP fluorescent marker and
expresses red fluorescence and green fluorescence under
different fluorescence excitations respectively (Bars=50 pum);
(B) The genomic location of FTL-I12b fluorescent markers on
the chromosome (Bar=1 Mb), the DsRed and eYFP fluores-
cent markers are indicated by filled circles colored by red
(down) and green (up), respectively, which constructing a 12b
interval (1.45 Mb). BF: Bright field

TR, Rk, KFTL-12b5 Col 258 3k 5 F /R &1
FICHRIC I AR R AR, Fo AR ) H 4 22 B DRyt
B8 5 P XTI E A %,

1.2.2 EMSIHTL

B TR F AR (T kL E 80.023 g)%% 150 mLES O
e, JIN100 mmol-L™" BB 41 28 v Wi 3F T4°CF
BR2/N; FETI100 mmol-L BERR AR 22 vk B
), BT EMSEAS% P AL #AR Py (i XU R R AT),
N — H AL W AAFIEMS (Sigma®) 1 5 269k B 43 51
N5%MT5 mmol-L™"; #4175 = iR T AL B8/,
BT R R AR B B O A S I R TR U
100 mmol-L~ " BiAR B R B4 A1 ZE KR VE 100K, B K
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3o f e s AR FE AR (Mo AR e 72 2R AR B 1%,
SE A TECE TRl 7 58 R A 4 F (b 1 AR B 2 s ) b
TARFNESS, vl ey ke R BEARR RARF M, AR -

1.2.3 M RRFAMAX R B4

M4 3 AR 5 A8 J5 4 1 H I AL R0 B AR SRR R AR R
RIRIFRHE, MARER 7~ 18T K R 20 850%, i K 5
Y AP bR T o FEMARSRA T R, Al A
0B 2H 2 5 5 S R A AR RAR A My AR R B
EEESESG, 3 SRR B AS A T (MAR) IR R 5 o 1E
MARRAZ TR 1, A6k 2F & 2 o bm i AT 2L 40|
GRAGFE R )43 18 LG 3/8 (1 1k = 4L | e AR A ) A
1/8 (KT E A0 R A AK) . Bk, SRAIMAUKK R A
T2/ R 8 R MR A BEIS 2 HNE_ LRI I -

124 FESRELAIBIRTHEIFIE

2] 00 ) SR AR A T 7 I 0 9 6 A T 2R AL ) O R
ARG IR . FIFH 2 BB Y 17 %
Frid R BT, ik t 2 & 9 brid R A Ik,
BRI 1EZ LR I N200 pLAekr 22 i it
(50 mmol-L™" NasPO, % ¥ f10.5% Triton-X 7% ¥ ,
pH7.0), 7EREANFLH 73 AN B2 /0 5 2 R A Ml A PR 24
RIFTLIIAC s, 5578 % 2 FLARAE L6 R A 2 h o
&, HTEE s, ERCBHE FHES
FUMRAH VR, FEXTREASFLIEAT 2 hn ek, 973k 2
BT kRt R A B AR o T 2 2 PRSI U R 9
AL 2 & F o ehric bR AT I &, HARELFE
PAFDER: 752 mLESOE HIIA300 pLAekn S i,
TN 2 /DA SRR A R 0 R AE2e, KIIE G
ELES ML MAEZ R 4B, BT BT ELH
T2, TEky B FH L2 9100 mmol-L™" 98 Je M
U8, R A vt ek PEOEFRL G O, TR
UEE AL, Tk Hors B2 SRR e (0 R A | R A

1.2.5 HIAFESHRGIT

6K 5 CHRAC 73 ) SR FH %< O S il At =X 4 i A3
T M 54t . 18 Fl Olympus IX81158] & 5 't i i ss %o
1ekn Z ot brid #EAT M IR I e, & U I & A X-Cite
Series 120Q UV ITFIXM104HAL, ¥ H Olym-
pus OlyVIA 2.4% 44 (http://www.olympus-sis.com)X}
160 B B AT B s I A4 2. ff A BD

FACSVerseijit A4 Mo O - & F 2 6 b id AL I K48
o Febmic AT g, i AL %5488 nm 1633
nmS OGRS, 527/32 nmAl1586/42 nmiE: .
HYelina%$(2013) FIFE8 2 e bn 1c it 204 i J7 1234 T
guit, fek v thnid guit £l tHBD FACSuite# {13k
HY . ¥ Microsoft Excel 2016# kit E HHE, AR
NEH HE=(G+R)/(2GR+G+R)x100, H T GFIR%)
NP ORI R e, GRANEH AN ALE

2 HR5E

2.1 FTL-2b¥EFRARICEHAERHEEMS
BE
BT SRR 2R e RFTL-12b 2 24 7t hnid
TR R, TR R AGEAT &
MR F ARG, HFTL-I12b 5Col 4 354 17%¢
JEARIC I ELAE Ry R AL I F AR(1E2) . 48 206 A AN
It 3 SO F AR AR 5 e m it HEAT IR KT, 2551
BIR12b X [H] 1) 5% 6 20k B R e AT — Bk, st
15 5 F I E 4% N (4.9740.22) cM (n=10).

N T Wi € EMS i AR B fE b FEE (R, B AT
75 mmol-L™" EMS 43 5l F o A 13547 A [5] Bt 1)
FELLFE(O 6+ 7 8RO/, &FAAEERA00KIFH ).
R AR EMS 175 4% f5 50% [1 R -1 8 K 2 K AE 4 1
L AR B IR 2 B M R B B ME (Kim et al.,
2006), KH75 mmol-L™" EMSALFE8 /M My 548
WFE(EIB). M TEMSIEARTER A b &2 A M
RAZ, 5 000K M. AT AR I DA JE 7EAT 7= 2 ] o
R INFEAS H)A] B (Lukowitz et al., 2000; Qu and Qin,
2014). [Flf, SZFRTF ARSI 7 £ 20R, 3dl]
Xf10 000KLFfRFH v 1#E4T5438, /1% 15 0002 #kM;
Rk

22 EBMHIREKEIE BB EF T

FESRAFMAR TR AR 5, B0 bod i =5 20 A i A w]
LS SE S 1 B LA R AR, (H i TM AR A
K, HBARZJE BIM AR T AT i A7 (477 K Ja #h 1
A EBORBEHTAL), T 4D T R 4 A WA A R B
(292)8), Sebrsegand ferb, X DLLE RN 1) A 58 O A
AR EA R A . B, AT RAEMA D B
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A FTL-12b Col Fy C [ Number of pollen| RF
0 GR| G-| -R|(cM)
%8754 | 464 | 463 | 5.03
X - R GR
104
3
lMeiosis x
B All DsRed eYFP 010’

Teats

100 100 10¢  10°
eYFP

B2 #FIFFTL-12b:4 T2 ehric(12b/++)

(A) FTL-I2b5ColZe R & B, FRE I 485 BAT & Fuodetaid, @il s 248 S E AR BA NI T, (B) 3P ARTEH:
AT VIehric BE, B AR (GR) AR BN T, A0 (R)MEEE(G)IER NEMAL T (Bars=50 pym); (C) FIH 740
CGETHTER T dehsic S ZAR e X (R I2b P E AL, A O E 415 (RF)=(G+R)/(2GR+G+R)x100.

Figure 2 The Arabidopsis hemizygous fluorescent markers (12b/++) of FTL-12b

(A) A schematic illustration of FTL-12b cross with Col, the hybrid F4 contains a hemizygous fluorescent markers after hybridiza-
tion, the recombined and unrecombined gametes are formed through meiosis; (B) Fluorescence micrograph of pollen in hybrid F4
generation, in which yellow pollen (GR) is unrecombined gamete, and monochromatic red (R) and green (G) pollen is recombined
gametes (Bars=50 pm); (C) The recombination frequency (RF) of I12b interval can be calculated by counting the fluorescent marker

pattern in the gametes via flow cytometry, the formula calculating recombination frequency=(G+R)/(2GR+G+R)*100.
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Figure 3 The germination rate of My Arabidopsis seeds by
different treat time using 75 mmol-L™' EMS

The average germination rate was derived from three re-
peats, different lowercase letters indicate significant differ-
ences (P<0.05).

BEAT T AL S AR A 1 1 R 8 A% A R (K 4), %
EPRANGLBE 5 FHT A IIM A AP A S P 2 3 ] 52 A2
A, RS E R F L A R AR A

TEMAR S B BE A R, K 2 e bR G 1:2:1 11
o BRI AR B AT A B A A, O TR AR A
PCHAT SRE R IR, FRATTE eI O B A
HRM AR T80 2 bR 1 3, 7Bt B 5
TRICHRIC(12b/++) R AR BEAT S AL AR A .l iX
FROTVEFNFENS, FRATANN 55 58 H = 40 221 0 ) = 4H 400
il RARAA, IR I T 2H 2 B AR I SRAS AR R AE M 5%
AR(EI5). AT Z4112 000FkMof 58 A5 A #k B 41 %
HEAT AL, KB T 281 Pk 2 A R I R AL AR (27
cM). 72Fk B 2H FR AR A RAL 1A (<4 cM)AT R R AE R

FE28 1R B AL AR i I RARAR 1, A 18k RAZ A
PR E 735 B (=215 M), FRAT 3T 1
WL . I SR A R(WT) IR, 7181k
FEAF PR S A M A R RS fRkdrs (domi-
nant recombination suppressor), 43 hkE it B4
il 2845 firrs (recessive recombination suppressor)s.
H A7 SR E 94 E 4H S L DN 38 D B 1 Dh e kR 5
HREH R R, RINFEVEREER, 1] H L
TEAERT e ehnic R %8 e W 1k B A ) ARk, HLE
R 5 AR AR R T 41%(21.65 cM: 4.97 cM).
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Figure 4 A schematic illustration of Arabidopsis meiotic anti-CO mutants forward genetics screen

The forward genetics mutants screen was used the FTL-I2b containing linked hemizygous fluorescent reporters (12b/++) on the
genetic background of Arabidopsis wild type (WT). High-throughput detecting the recombination frequency by flow cytometry
could identify the mutants with increased recombination rate. The DsRed and eYFP fluorescent reporters of FTL-I2b are indi-
cated by R and G, respectively. The m refers to a dominant or recessive mutation. RF: Recombination frequency

& SN PN e R RS by AV N Y L S R A )
(A) BIEEIFEF AR (WT)TER K/ R(21.8240.98) um (n=10); (B) KAk ZA54A1 (big pollen 1) KIEN K N100%, FekiK/NA
(38.36%1.37) um (n=10); (C) KAy FRA142 (big pollen 2)HKTEH % H50%, fEHK/NH(36.00£2.70) pm (n=10), Bars=50 ym

Figure 5 The pollen micrograph of Arabidopsis wild type and big pollen mutants

(A) The pollen size of Arabidopsis wild type (WT) is (21.82+0.98) um (n=10); (B) The large pollen rate of big pollen 1 mutant is
100%, pollen size is (38.36+1.37) ym (n=10); (C) The large pollen rate of big pollen 2 mutant is 50%, pollen size is (36.00+2.70)
pm (n=10). Bars=50 ym
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EAERNZE, BRIOVERERBR PRI T HARN
50.53 cMI1ZRAR 4k, H 8 2 R KR 2 32 = (I 101%),
KR IE 4 N ik H A R B 2 RS, T R AR A
fancm/recqdal/recqdbf) 4 % i 2 12 =95 .

23 BREEAHFIRTHE

FRATE — 20 ) 5 2 A R A Ak drs i AT 1 4L A
BALHIETE o £ 530 R T+ EF A R (W) =ARRI 52 5 A
W Re R B E A RS R, HEH R M
FEARARLL, R 2 R AR (A oy B DR R AR ) ELRERS
WAk, SR, B 7 EARREREUS, BIEEAM

i

6 R T E A R A
(A) R TFEFAERI(WT

il S AF P drs 5 0L e I B AR RUAE AR AR R Y IR TE R R
ZE5 . WIEGHT R, RAFRdrs 505 7+ A B
WK IS, RERKEBM LR EER(BHIER),
IR drs e M ¢ Hebric BA B 2 s ek, &
B B 4 48 0(21.8321.65 cM, n=3). HTELTF,
A e S I 2 AR ARy, R ZE ) R AR
drs b Re M H A ] AR R TE A%, LHEERS
WAL N FER RS R B AR . R, R
P T 2 0 ) 92 A8 PR drs 1 %5 5 X HR R AR A B PR B
HEZEEH.

rrs1

)~ B 2L i AR Ak (dlrs) A B 1 B A4 ) SR AR (rrs 1) HE MR R B (Bars=1 cm); (B) AR TP A TY(WT), &

P B 2 ) R AR A (dlrs) A e ik A ZEL 4T ) SREAR 48 (rrs 1)FE K 2GR 2 Bl (Bars=50 um).

Figure 6 Arabidopsis wild type and recombination suppressor mutants

(A) The plant phenotype of Arabidopsis wild type (WT), dominant recombination suppressor mutant (drs) and recessive recom-
bination suppressor mutant (rrs1) (Bars=1 cm); (B) The fluorescent pollen micrograph of Arabidopsis wild type (WT), dominant
recombination suppressor mutant (drs) and recessive recombination suppressor mutant (rrs1) (Bars=50 pym)

24 BRUEEAMFIRER

e R Ik AN RAZARIBE SR, N T AR S 2R
W 2 LA ) 2 PR PR SRR, AT B i SR AR A AT
TARERAN Y, FRA I 2] FEMS RAN 5594
O R B AL 40 ) DR AT BT 20 BT o 3 e XM AT 7 SR,
AT A B FANCM 28248 5 [R] ) e i 26 410
I RAR AR rrs 1, T e FE P EE AL A ) 5 AR A T 2 ey

EARMIEF RS, Sfanem-158 A5 AR FE L, Batk
A P AR A rrs L () B 2H R R 345 /2 46 (16.26+
1.02 cM, n=3), {HiEMAE KA E SR T 8 AR A
T 53 75 5 (K6A, B). AR 7 Eox, RAEK
rrs17EFANCM (AT1G35530)3E (K] i &k 4= 7 GIAB I
B (Chr. 1: 13092875), 3840 E (K AR R R
A7 (G540D). %FANCM-G540D 7848 {7 st o T fif o 3t
5l 7 51| SF2f i By i 3 b, 5 2 /i %52 iIFANCM-
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S535F AR i Ak T A — R e Mg 45 W4k b, BRIk 4
MFANCMEE (1 2 RE Bk T Blrrs 1 9848 1k 5 4 Z 4
f1o FANCMZE RUHT TRAS AT 13 (1) R BLisE— 0 R W, H
FAALRE TR A0 K0 26 e br i 2 kAT 25 28 #0011 9828 4k 1) s
W RAT, %7 IR RE K B AT AT 25 TR = A A 2R
AR, I RE T % T 55T O A E 2 A R A

2.5 itig
R oy Z4EE 2R U TIOR3 P A ) K EEDNA
WU 2L, TR A B B W 2RO B A TR RS
S, A K W 20U S AN [ (RS R AL S
R AERE X (Giraut et al., 2011; Lu et al., 2012; Qi et
al., 2014). EREXHEMIFE T, Ao kU4
AN CER 23 2R AN K 2T 2004 BUEE T Y, H HA
2910/ W 4 SUEE W18 W A X, L AR D Tk 2 0L
M4 5 52 72 £ 9652 X (Yelina et al., 2015). iT4FEK,
I AU, R zmm R AR A A SRR AL (Rl B = 1 858 SO
BRI ZMMEE R T & 1 B A ) 2R 47 SR 38R A I A & 1 1
L e, CAIR1T T 2 EHRR SR
A, 38 4 R DR 2E 0 s 2 AN B A X ZH A
H[H, MFANCM. RECQ4FIFIGLL. &1, tTi%
GRS R 1k R T AR zmm AR IR 2 b, AR
7~ R 4 448 K 22 B3 (18 3 ) F o ) 2 1 i 3
o DRI, FRAT IR AU R IR A0 2% ehnic RAE v B
HIIN R R, EA R I B AR B (WT) 8t A% 1 5
N HEATEMSZE AR A [ IF [ 8 AL 25 T ik, HL3k1E 718
AN B 2H R I P (345 LA b ) i A 4 AR A,
H L FE Sk PR R BRI S £ 9878 . B EMSIE R PR A R £
B DR Ty R s % 11 B P AR A4 /D 8 1) R SR A ALY I
PEZRAF R (Kim et al., 2008), X 5IRATM kL 53—
B, REF LR IR0 2O0ERIC REAT AR
ARG 5 BRI o I A AL e, FRATIAE Bat:
FRAFR % 5 1N A FANCM-G540D 58 AR 7 1411
HAMBIRA A rrsl, %KAM Hfancm-158 48 14 H
A AL AR =R S, R rrs1 AL AT BE A2 H
FANCM-G540D 845 3& i, i th 33 — 5 ik B ) F 90
FA TR AEHD 98 e hnic SR kAT B 4L 1) FE AR A 1% AT AT
AT TR, R LR S0k 98 JehRic Rtk
A7 e i 2 R AL SR R i B AR LM S . B
g, ZHIETOR T 3 TzmmE KR R H AL 3K
PN AE S 2H o) BE DRI R BB, SR R BB A SCEL 4

PO AR AL T oBng At . HR, FET AT B 5 AR
O RABRGELE, A RE ST H A Z 42 = 1 R AR,
bINCBTE N G A e A (A Sy N N N A /8
NFE I E oy R % 0y 1 R AE AL BRI FE S 4 1R AT
PoEL. SEE BRI, ROGHRIC R 7l e T 5k 4k
tfk B KRBTSO (#5351 DsRed 414
eYFPHI371~eCFP), X L5 5tAric AN [F] H & Jy it
FEAUN T I+ A (7] G 044 X [R] 1) 2 AR 4Rt 1 9 oK
i I E (Francis et al.,, 2007; Berchowitz and
Copenhaver, 2008; Li et al., 2017). 541, FTL-CEN3
FNFTL-CENS )% S br 1 43 5l B 195 35 FI 55 e (i 4
L RLICIR, T A% X O AR R R B e
U7 IR OB T IS % X S B 2 A R R R A 1R
WAL 377 . DRk, R AS [F 20k e R AT &
T B O A AN RAR R BTG, 4 e R R
AN RAE FFRAIT T, Gt 2 R 7 By
057 DX I ) L AH AR R AR A, 30k 78 43 B FH A 9 A
Y REMRN H R AT EM A EER L.
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High-throughput Identification of Meiotic Anti-CO Mutants by Flu-
orescent Reporters

Fan Li, Jiwei Ruan’
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Abstract The forward genetic approach has become a widespread methodology to reveal genetic factors involved in
meiosis, such as the crossover negative regulators, which limit the class Il crossover formation. Here we developed a
forward genetics mutant screen to identify anti-CO mutants under the Col wild-type background of Arabidopsis thaliana.
We isolated 18 mutant lines showing more than three-fold increase in male meiotic recombination frequency as compared
with the wild type, including dominant and recessive mutants. Thus, the EMS screen based on fluorescent reporters al-
lows for high-throughput identification of meiotic anti-CO mutants and provides a novel approach and genetic materials to
study the molecular mechanism of meiotic recombination regulation.
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