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it SRR
BRATET, R TS, BEE

WL K2, b5 aRlE2 0, &% 321004

BWE Ok E A5 T 02 0 5 5 B 0 5 SR a5 o Ay 525 T 7 b B AR o O T R, AT AR L R PR
[ (map-based cloning)F A, Fof% 714N /KFE(Oryza sativa) i £ R R SPLE, FF3E T it 7 — ANk &1l
BAE S, BRI FIDNAS FARIcw B FEEAT 8 0 SR80 o 2% 45 B 7K R spls R AR 14 5 B AF B4 2 58 3R A3 I Fo AR AL A A4 N
2N FARIE, XFsploTRAR AT Y RIS AT Wb B FEEIER . %3 SLI AU R 322 AR X 2 =K
SERRBEAR, T B T AL . e AR v in] R A AP E (Y e A R R

Kegim ey, SREBHESCE, BRI ORE, T

Ak, XM, THZE (2019). KL TT R AR B AL 22 SLIg #0220 H 3 5 S2 k. #2454, 797-803.

WAL 2208 9 A A dn R A — 1] B 2tk L
IR, R4V T G MERR I O IREE, B
& R PR A R 2 S AN B R R P I 5 SRR . Tt
2 LA RSB I B ME RN S B, 9 2 5 % K Ho 3
G B2, FEAGRMG, RAMEHZ YT,
AR AR (MDA, 2010). #% SRHHAH
GG RBUFZ AN — M E R KGRI I BT
JEFE AR A WL AN B R, F )2 SR
WA ER, XEELEZE A T R A o 3h 45,
M A A G RG] T R Eil.

P4z 7 B (map-based cloning) YRR % {7 77 % (po-
sitional cloning), HH&I#r K% ) Coulson% (1986) &
Jedrth o ZEOR A H AL B E ORI g R AL B
Frid, M SRR EMEIRERER R, %
A FIDNAFFFI I H 5 K 34T ¥ Al e A 2 JE FH
Yy 2 P 1l 5 1o e €44 28 B2 (chromosome  walking) iz
Wi B AR, B B B3R R IR AL el
SRR IR H R (1 T R (Ul 55, 2000). /i i,
758 B T BAR SR A AR A0 S 4R AR e A AE AR,
HxX EhRic £ H > B AR E . BEERFLP (restric-

e H #A: 2019-06-11; #:5%2 H #i1: 2019-09-17

tion fragment length polymorphism). AFLP (ampli-
fied fragment length polymorphism). RAPD (ran-
dom amplified polymorphic DNA). SSR (simple
sequence repeats). STS (sequence-tagged site)
SNP (single nucleotide polymorphism)%41-Fric
R AN T 58T Ak DR 2 00 e BR ) e Jie, 1 o e o
T8 24 A A ) B IR U 4 R IR 43 B I 32 T
2, [FI HE B AT 30 A% AL S VEIRER Y 2 1) 5%
AREER AR, EH#LFIF(Arabidopsis thaliana). 7K
& (Oryza sativa). /N3 (Triticum aestivum). i
(Solanum lycopersicum)fl %K (Zea mays)Z5tE 4+
BTz N (BHEESE, 2000; {714 °F4%, 2010). t4h,
7 v % 5 R A B T 30 PR IR A7 A7 (quantitative
trait loci, QTL)HE [ 5 lE, i [m] 52 4 el & A g fr
REAAE, B ZAQTL i N A i /R A7, #3018
F 50 i AR HEAT 20 B RN v B (S B 45 2008).

ST AL T R St e B DR LA TR B
AN A% 1 P A8 o AR O B AR A DR R, HLI e 22 T
WAL A; T YRS HOR, MR T I v )
TR TR R R AR ey 2 A o 284 2 F R R R B
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FRATTHT JHF FH B A v B BRAEKFET 5 etk FRG4H
FE N IETCRE T 1% 2595 48 (lesion mimic) 3 A (1) 3
[KISPL5 (Chen et al., 2009, 2012). & T %R
F, MR A s BB R, FRATR T T —ASET
SRy B AL 2 s B, RIURH DNAZY 1 b i o 2 R i
TN, BIERE— B naRistfe EIRFR Y, VISt
KA A T2 SEEARITRE 1, AU HEE 0 1%
SRS S G

1 HFRWE

1.1 SIRHEE

(1) AMDNAZ:T /KB ff Qe ta ik i) 7 25 5 B 2415
ERTES IR S EE R

(2) TEDNAZY FRic S H 2 M7 1%,

(3) FARILT BN FEREROR L PIER T SV RE L

1.2 LR

BN e B AR R T /R B AL 2 e e, i 3RS
F b2 R R 2 0E B0 o AR, SR — R A
ANFER AT RGO E AL RS TR, W24
S RN (R AL T AR e ek 1), 7RIS 3
AR XA RS A R R K B A S, PR EA
FERAY, HEHRBEIT50%; W24 AR5 A7 3 K B
(B F A — Gt fk 1), TR 25t FE ik 24N E
SRR B A G, (AT DLE s G kA e e A
HH TR A, i E A RN T50%, H24HEFFE B
T, AR, BEEBM2ANERLFARE
T, HEHREEIT0%.

AR b, B A AR A e R B — B
DNAJF 3, & TE 3 o 240 72 v #0F vl Reid it B
A BES E R BB, Hik, FIARak EE
ALE 7 FARIe, R RS i A [F AL s 1
Thrmie 5 HAR B R B 2R, ol ot B br 2 R AT G
CARTER T SRS AL, RN, ASa k144
RrEER, BRR N7 40 (0 H bR B2 X, A% Taky Wk,
AA. Aa Y BAERM, aa R tERM . M5 my g thik
e E S ThRC, MSmAL TR, (HR
L DNAF I E S S sl B K= 5, vl
SFAEDFEFREEMEm. BN AAMMAI
aammfE RN 5 A% (P)EAT 2 52, 3R15 28 &2 5 AAF (1)

FRAY Ry AaMm; F sl oy 240 F v e i A AR B4,
H AP A P BEA TR AAL Aa K R A B E R AL, T8
RIX Sy, Tiaast KADNBRMERA, nTEBHW. KL,
EUF BEAR A [ B AN A (aa) I T JE R 2 A 40 i i)
Ala5MImTEAR G @A ECREBL), WRE Y it 2
FAlaSMImEE B HAE, Foliffhaalt KAk
MM Mm5 mmifLbf82im1:2:1; WfA/a5MImTENH
— Ytk b GES), MIRE RS T R Alas MIm
AREA A S, ASM—E7E, abm—iEsn s, Bk
BRI S hRic 2 [ R AR G AR A 3, TR AR AC e R LA
Fim/NFEHBHAAEL R, KFik, Fif{kaalkk A
AMEFEmMmMIRZ, MmiR/A>, MME /L, i HMm+MMt
HEUBER B T o Fhnic S HARBER M E AR, KA
MERERAR, 7 Fhnic S5 B AR R I EH AR, 21
Fricgtikezin BARSER . vl WL, Gl % e Fo e AR I B
P (@a) ME 2 T FRiCMM. Mm5 mmifEes, Biap
xf H 5L R Ala i AT Y a8 o 5 2 7

1.3 SEHH

FIR AR Fir — AR A W B BUR JE R T B AR B K
TE R AL AR R FEBE (M W) S AS K . spl5 (spotted
leaf 5)/& WA /KRG AL RAL R, Font v BB

FERE(O. sativa L. ssp. janponica)fibFlt H A< 8 51
spl6ZRA A (aaRs KAL) (K2A, B)ATHIFE(O. sativa L.
ssp. indica) ¥ 4§ #9311 (AAZE KAL) AL k(K
2C). Frspl5 5931147 428, K1FF MR (AaZE A 1Y)
It — B, 1FBIFACERAR . BT B B A
W ROKRE A Gt dk, 43 FHR L PCRY 1 TAE &
BER, WM e B 10-20 4N Fo A CRa Ik B ik gk A7
R RIAI D 8 AL o INFAREEAAR it B 201> spl5 58 A2 7Y H.
P (aakk ) J H 55 931115 spl5 58 A (A A Sy s 6
MR T 52251 (B12C).

1.4 SKWI5E

1.4.1 BHREENEESH

HRAE 2N SE A (R RURAE, 6 F o AR R R o T A4 A A
MR BT S E, XOoBAERGRBR, HRThK%
(A (1)) 5 BT Fo B A v 7 28 7 5 98 A8 Y 1) 43 5 L 43
B3, HiE HARER 5RMM . Btk R &
ST N BRI A%
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Figure 1 Recombination patterns between the target gene and the molecular markers during meiosis
A and a represent a pair of dominant and recessive alleles, of which AA and Aa show dominant phenotypes and aa shows a
recessive phenotype; M and m represent a given molecular marker at the same locus derived from the dominant parent (AA)

and the recessive parent (aa), respectively.

HAN spl5
B2 KR AEspISIEts (ki F 0 5 4 R s L B e b

H ﬁﬁ sl5

C
P: 9311(4A) x spl5(aa)
Fq: Aa
,|, ®
Fa: AA Aa ; aa !
LR E b

]

(A) X HEORERS H AR5 JesplS RAZ AR R, (B) H A fesploRAMRM: Jy 28, (C) B A BUHITR f 9311 54877 H AR 1 51

SPISTAL A4 F 2 H4 B F AR AL PR AR

Figure 2 The phenotype of the rice spl5 lesion mimic mutant and a schematic workflow of generation of the genetic mapping

population

(A) The plant phenotype of wild-type control Nipponbare, a Japonica rice cultivar, and the spl5 mutant; (B) The leaf phenotype
of wild-type control and the spl5 mutant; (C) A workflow showing the generation of an F, mapping population by crossing an

Indica cultivar 9311 with the spl5 mutant.

1.4.2 BHREEEMEAEHPCRY

HUSEA9311. spl5TRAE A J H A Z F AR 201> R AL 1Y Hi.
PROETEE Fr, o BRI R ZHDNA, 2% R [HE
(2012) 7 ik . HEH6 AN A FISSR 7y A i (3
PCR5| ¥ %1 .3 1) 4 515+ # B DNAE T PCRY™
g, AR HPCRIAA & (In2xTaq PCRTH AN, K

TRAD), PCRAK AR 7= b A e BA R ). 97 B4 AR 7

N 94°CHIA 3/ 4h; 94°CAZ 1304, 55°CiE k30

T, 72°CIEAH30FD, 35 MEH; 72°CHLEMS 541 . R H

3% HE B it i FL ¥k 30—-6043 8, HLE100 v 45,

KRR TIN Gel-red 7Ot G BHE M H e 5704, E5E
B2 R AG A AT B
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F*1 AWASSRIFCHMPCRE Y
Table 1 PCR primers of the SSR markers used in this study

SSRFiIE EEFFIY (5'-3") REGIH (5'-3)

RM21103 ACAAGTCCACAAGGACCACAACC TGCTCCACCCAAAGATACAGAGC
RM21309 GAGTGGATTTACTGACAAGCTCTTCC GATTCTCTTGGAGCCCATACTCC
RM21470 TCTTGCCATCACATAGCAACAGG ACTCGGTGAGCATCCAATGTCC
RM22426 ATTTCGTCGTCGTGTCTGTCC TTAAAGCAGCCTGATCGAAAGC
RM22648 AGCAGCTCCGATTGTGTTAGCC AATGGCGTCTGTGGTACTTTGC
RM22925 CGATTACCAGGACAACAGATCACG GTGGCTCTTGAGTGTACGTGTGC

143 BHREZEMEMINENT ENM
(1) R4 /K Rg 2 5 41 19 SSR#x i 15 K (International
Rice Genome Sequencing Project, 2005), ##Z& A
S SSRFR I AT 7E I Je Efd S AT E .
(2) HEAL20FoARRAZ AL BARR 55 24N S AR I HL K 2% 17
T 5€ 5> SSRFRIC 5 H br ik D] (] 42 153 kA2 G o ik
W T F R B A A splS R AR Ay B (1 AN
HAM, ERFRAEEH, EEE ymm; FNEH
2R R N R e R AR, IR TR
At EA, FEEAMm; 5 93118 A= A A
ME G EAREAR, 2N P RS EA, &
K2 MM
(3) HRITHE (2 X (1) I IE R SSRATILHKIMM,
MmFImm 3 K B2 5 45 5 1:2: 1) TR, AR 4k s
fEREAMIEAANX(AX(2), HHEHANSSRIFICS H
FrAE R EH
(4) WRIFEEEASSRIRIC S H bR F ) HAHZFF-R 7R
Wes R, e 5 HArERESSSRARL, ¥ H iy
[A E AL AE K R RS G i fk B2 bRid 2 1A, FF 2
Pt pRIEBIA

(O-EY

== (1)
K, ON ML, EHy T
_RREAEEAMETR
Rlissrsoio= F, R i 75 100%  (2)

15 ZRRHSHHER

ARSI 3R, FLOURN . TR LA R sE g,
TAEREAREK, Hi4-642FEH AN, JEH
SERCSEES o ASIR] /N AT R A [ B P AR AR T B
DNAJRHL. PCRAHIKEL MIIGH A, 7E (T4
YrEesee) W RO A, Mt EE OB, 2B

LR (SURIT), TRHUKAEM A DNA, 5524 S5 A Al
20 MNP AR AL Y B bk, DNARE i T —20°C AR A7 4% H
2R (BERET), FHRLFT/RII64 SSRAR 1K 43 5l Xt
22/ DNAFE T PCRY 1, PCR/™¥)4°CIRIE %%
i, S3WRGERRD), %F132 (6x22)1NPCRFF: it 4T
FLPKRE I, JE e ALK SR I Ge i b, THEEASSSR
tric 5 BArE R R E AR, X B AR E T EB 0T
WG 07, SRJG S/ NLIC s gt 1, Bomit4r
ROVP, FRER T 2 AR TE S8 Hh 38 B (1 e R T e, B2
o A R U 1) R KT R T o

BT A B R A 2% T R AT KR A 28 FH Tl
FHXS EEACE 2% o an RAR IR A IR SR B0 PR 24154 /N o
B M E 100N FARH A R bk . Ik K B F AR
PR TR JUE B BT R R (RIFAREEA), K L
MMRSE, BRI 2852 - H IKDNA. ik, R
TR JLRRF AR, Bt ATUER2 000 Fiff 1 (FoAR). ¥
FhFREFRCE IR b, TE AR v ARE - S AR R
TR P AR IR B BRI HE R 4% 810 cmx10 cmidk
freskaiEp, RFEmANL mx5 mikH, Bk
15 1 R I R B RS AT 52 565 FH 15004 FoA R it 28748
RUMR, AT I, BORATHIA RS A, AKFEZRAE
HRXEDHEWNE, HETIERIFAZ, WRH
—80°CAR I B 17 26 1F, LIRHE& AR ] LR £ 4 4
H, BN

FHF AR, BRI e o — MR FH 7 a5 A %
AR T AR AT 0 b, B K hs il i %,
PCRY™ 34 FIHLIK I TAERHK . (0 T AR S48 B
SKUL, BFANTRIG AR R A B, A B 2 HER G
B, HAl, CAMKKESSRIFCHE LA, weE
i T KR4k etk . BT SPLSEE R FE KRG 75
ik b, ARSI/ Pk SSRERICH, &F T 5 H
PREERES 75 Yotk ERI3ASSRAR (i T H
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FRIEERIRTPIO, EL5 H AR PR EBURE E A [F) . AT,
BRSO TAF R AR, ASLi RN
PRk 7156 5 AR AE Rtk (8T), HikdF
185 Gtttk 113> SSRARC (HAH L IA] BE B AN ELK
T, YR ). LA R PTIE I) SSRARIC 2 ZiAE 2
A 9311 FIsplS 58 A% A4 6] AT B o (1 22 A5 4k, W] FH 3
W U 2 P K 7 S 4 E

1.6 ZBHER5IE

1.6.1 SCIG4ER
(1) FAEMRFE2A KGR AR R X 5 B AT S
SpISZRAAY, FEX H IR AT F AR FoA U AR R R 2 2
BT S @ RS . 25 OV F AR Ak I A Y
Fo AR P B B A A A spls e A, HEFAEM L
RGBS, 4RI LR8BS E
EUAT & SR DRIR ) (R 83 A% A, R spISRAL R Y2
AN BRPERE R Az ), mT DASR FH BT o B 4 R H 1)
FEREEAT RE A
(2) it A SCHR (International Rice Genome Se-
quencing Project, 2005), %k ] A S5 SSRER
10T TE et e S B4 B (KI3A) . I )61
SSRARICX 20 Fo AR R AL Y ik & H S A 1T PCR
PRI IR BT (EI3B) . &% —SSRFRIL, e &
ANFAR A8 T B MR AE 1% SSRAFAC AT A B9 FE I A mm
(AEFE L), Mm (FrgL R B ZH) FIMM (B4 otk 41),
B EHRMEARAKXQ)FEMKANB), 2 FHKi%
SSRARIC % 2 R MR EARN A (), TR %
SSRAFIC S H HHE I 1) B4 2
Rf(ssr-spisy= [ FFL 4% €0 1A 1 20 B A K + (2 % XLty
PR EARANH)]x100% /(2 % S8 A%
3)

HHE 4R E R, RM22426. RM22648F1RM-
229255 H AR HE [ 1 5 41 2653 ) 947.5% 52.5% 7
60%, #ir50%, H-~J7Hase H AP 7 5 Lh A &
1:2: 1193 AL U (P>0.05) (3%2), £WX3/SSRx
05 HbREERAESL, KAET HBAE; mRM211-
03. RM21309F1RM214705 H #x ik [K i) 5 24H 2K 55 5]
0%, 7.5%7F122.5%, izE/NT-50%, H 77k
DR 8 40 B9 LU AN 4 10 2: LIRS #U 4 (P<0.01) (3%
2), RYXINSSRIFIC S HARE:FES, ARekE

T2 AWFTLSSRARICIEFH 43 B 1 7 () K e
Table 2 The Chi-square (x?) test for the genotype separa-
tion ratio of the SSR markers in this study

20/ Fo AR Y Bk v 25 L TR
5 FhRid LUOES X Pl
MM Mm mm
RM21103 0 0 20 60 <0.01
RM21309 0 3 17 38.7 <0.01
RM21470 1 7 12 13.9 <0.01
RM22426 4 11 5 0.3 >0.05
RM22648 5 9 6 0.3 >0.05
RM22925 7 10 3 1.6 >0.05

df(E H1E)=2, ¥*>>5.9911, P<0.05; x*>9.21I}, P<0.01.
df (degree of freedom)=2, when x*>5.99, P<0.05; when
X*>9.21, P<0.01.

HH A B B AR R 5 E B SSRER L ) H 41 3R 5
HGEAE IR B R, R IIRM21103 5 H b3 K 1) i 4% BE
B5ON0 cM, RHZSSRErIL S His MR ik, AR
FEEIL D B AR L. TTRM21309A1RM21470/f() &
MR HINT.5M22.5 cM, 5RM211034] Lk, X P
M5 H AR R PE B R, RM214708E & H br ki
Rl Rize o FE T FIRA0Hr ol 21 b 3 R 1 e € st
& 7% 8 (KEI3C)

1.6.2 3REIHE

ARG R, JEAT RS, T g%
SR EERINR, R s 45 S 56 38 2 1) PR e R i)
B, 51 A E SR IR B, (1) HELEESSR
Fric PCRF 47 FEL K I H B 5 5 AR 2% 32 48 AN [ 1Y)
e, Zaf b ? X 3 2 & HPCRIEF: 71k
T8, EAR H R RO T, %
XFH 5 34T A, A Rgne B RIS M EE, wladE
IR JOR IR SPCRIFE R ME. (2) ARV A
K A R SSRAR L, HiHHE 15 H e & H 1
FHRAMNLASHEAR? RHELED Fhric s iRk
AT 1) 26 2H 2 BEATL D, 5% /NI F R oA S A Y Bk
ANE], B PR A A A A ], TR R E A
HEH—EER. (3) MHISSRiriCTHH H I HEMH R
Al HE K T-50%, a0 ff 21X 32 22 i T R AR B 1A
MIREARBOR A, AR R 22 K, i § 80t
HRRZEE R, B AN & H I E, ibRE

K2
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A Chr. 7 Chr. 8
RM21103 - 46 Mb  RM22426—i-3.4 Mb
RM21309 86Mb RM22648 7.6 Mb
RM21470 146Mb  pio2925- 1 15.8 Mb

B o
59 20 4 F, ST bk
RM21103
RM21309
RM21470
RM22426
RM22648
RM22925
c spl5
RM21103 RM21309 RM21470
Chr. 7
7.5cM
© 225cM

B3 SPLSE:F 8 /)t 5 i8t4% i L

(A) A5 SSRAFIC T L I G 0 i K JL LR EY; (B) A Skie
SSRFERIEPCRY 1 455 1 HIK B, (C) SPL5IE K gLt fAist &
B

Figure 3 Linkage analysis and genetic mapping of the
SPL5 gene

(A) A physical map of the SSR markers on chromosomes
used in this study; (B) Analysis of the PCR products of the

SSR markers by electrophoresis; (C) A genetic linkage map
of the SPL5 gene.

2 BELBYRSN

2.1 BIEFE ORISR EE

& G5 (138 A% 2 S50 8 B R O 2L G B AR AT A
e oA S35 I L 52 1 R H SR 3 (Drosophilia melano-
gaster) 73 Bt 552 PR R 22 J5E DR (1 T A6 RAR 55 o TR S8t A% 2
R v AT AL SE AR, X 2 AR SR U R T IR IR 1 S
5, sh= MM A ERIMELE. ARLRGE R4S
FH BT 2 B84 22 BEAS MR S0 ROR, A v s F i R
W IR, M SEES B ih (BLFEAE Y DNATEE . PCRAH
VK SEE 7 V) B LR AR (B AS . B 0L, PCR

A HUK R BRI AR B SR AR ), 2S5 R Hr
(BB LA TS S EESE), B SRIe TR 4T
AR R e Bk, $R& TR E ST
fpR )RR BE T, HHTE T SRR, B T A
[ AHIF L B e

22 MRFEMBEE=ZKERIERE

AR ERAEMEARERN — 1T BIR, ¥R
BILBIR. Hh, &fERNrESEmAE. BERR
AR B L MR A S ) = ORE R, BT A LA
FIRMR AR . AR, IR O A =
AT S AL S 1B AT S S RE AT B 2 AR IR R, (B2 R
RE I 0o 2% 52 AR R 2 Y ML S I R 1 = 2H 77 5K
ARA, AHEHR, 1 HEK A BEai S 5 8
PEZR A BRI A, TR A0 IR JE DR Y 70 8 ) i R B
Bl(1:2:1) BeAbh, EBTEHABIREONER, SAAXH]
FI 73 TR IO R S 35 A T P e AT . ASSEBRA
BB s B R AR R B, kS AR AR e i PR
FEUR 5 R R REAT 200, IR SR 1 2: 1 () /R B
1, JFa i HUK S ) R e AR T DNAFE 31 A
ArESAmAE. EYEEHR, FFEWHS TH
fift, NIRRT 22 A 1A% 2 B AR

23 REEFEMANGIERE

ASEE TARRKR, HSCR ALK, ¥ 2 DNAR
B, PCRY™ . il i K Lk 55 2 s IR BoR AN £ ¢
A, ARG ERRSEE, S D IRAAR
KEE, WA ZHM AR EAERZIR . Fla, DNA
SRR AN BURE S B AT B 8 7) PCRY I 5047 7
L/ E R S S NV N B SR O N
S, HA W eI EARK A, B, HAERER
# LR A SR IR BOR, IR EIRA SCIRME, A Reh
SLSE XTSRS . I A E A e, Wik
IR & A ROR - B, 464224220
JE AN BN, ARYE R N RO FIRES AR 5, 2
7 TEAE, RRZERILSEE, MR 2Em, &
CARE IR 22 A UM LB (VA e, B vt L BA S 1 g

3 45

TR 436 PRI AR 22 S0 AT 2 — € R R
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THEME 2 HA PR, RAMESRSLIREE AL, T
HART I ERE . vt . sH
BARRIR M A O SRR I BRI RE /7, tha A 597
LR PMERER . SEGHRAAR, ALik EHTR
A RE) TR M ENH R R . BUTRT AN T7 IS K
MG e, WA BTR, EEEMRIAGE . fE Sk
BRITR SERBERRE SR, BALRIERE
AR AT e ANMURF A A Tt DR T O
KJRNEHEA RN, 3B RETE 73 P B AL AR A Bl iE
PE, (RGBS . B B2 E AR E, M
TR KB 2 AL SR UG B RE AN 25 5 I T AR BE 1, [A]
It W] A AR e O SR 36 O I RICR

S &3k
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Design and Practice of a New Teaching Project of the Map-based
Cloning Experiment in Genetics

Xifeng Chen', Yaping Liu®, Bojun Ma’
College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, China

Abstract Recombination, linkage and crossover of chromosomes are the key and difficult points in genetics teaching.
For students’ comprehensively understanding these concepts in teaching, we designed a new genetic experiment named
‘Gene mapping using DNA molecular markers’ based on the principle of the map-based cloning method, using our pre-
vious studies on cloning of a rice lesion-mimic phenotype regulating gene SPOTTED LEAF 5 (SPL5) as an example. In
this experiment, students are instructed to perform the linkage analysis, genetically map the spl5 mutation and align a
genetic map by using an F, population generated by a cross between spl5 and wild-type plants and polymorphic molecu-
lar markers. This teaching experiment can not only effectively promote students' understanding of the three Laws of ge-
netics, but also be helpful to broaden their vision and improve their ability to solve problems and work in a team.
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