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Fluorescence in Situ Hybridization and Application to Chromosomal
Location of Plant genes
SHI Feng — min', YUN Jin - feng', ZHAQO Yan'?

(1. College of Environment, Inner Mongolia Agricultural University, Huhhot 010018, China;
2. Inner Mongolia Academy of Agriculture and Animal Husbandry Sciences, Huhhot 010031, China)

Abstract: Fluorescence in situ hybridization ( FISH) is a non - radioactive in situ hybridization which
was developed from radioactive in situ hybridization in the 80’ s at the end of the 20th century. FISH
applied the principles of cytogenetics and molecular biology synthetically?? and it has been the bridge
which connected cytogenetics and molecular biology. It has been widely adopted in all the respects of
plant research. The paper summarizes the basic principles and methods, and applications of FISH in
chromosomal location of plant genes.

Key words;: FISH; chromosome; gene location
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(non — isotopic in situ hybridization, NISH) , 1982 4F Langer™ &8 KR A MR ICHETE
BRRSH T EAT T Y AR R 23 ZEEERE b, JRBAT P A 2 3e AR B ATEEARIT
RS REEMZS MR B R, 20 ZERMEERCTFER. BRI RIOERE
EBRYBR, HHREMLTHEARELZBBRE, FEEYEREMPRI ZHMA.

1 FISH EiARMZEA T ik

FRE A HAR M AR IR S K DNA 2 RNA 4t ATORRE (AUR. R
F. BREY) HEBHNETRAY TRIE. — M RIEZRAHREFFIH DNA B
RNA }Bt, %38 DNA A FHA SHEINFEIIE, BLEBLHAHTETRE, B
i, #REFHHE DNA - DNA Fil DNA - RNA @ E MRt U, 5 EEZE A R Gk
FRIZr; BRASHARSFRRNERRAKSHIATHRES, ERABMETE
BN R D TFEARERGARE DNA SR FEANTORRXMES, A
LHEFFINEE ST . SEENRSERMLRIRCHEL, FISHRAIERAE.
SRR SRR, TREW . FA—4RHHF LEMARERRMR SRS
o

11 HéFiefRekis

Yo il 452 FISH e L@ —, FISH FRMBRAKHEIEORFLIRT
shEIAI Ik EIARNEE . BB SO AR R DNA AP &, SR RAR |
i DNA {0 BEEAR, BT FISH WM R EENEESPAERANERS, Mia
REH S ERRAR, WA LB PHMAM FISH &, REHBMBER TR SREHL
RISLERE, FHEAHREAREREN. REESBEESEFNOTHIZN. ERK
SRR, FERA—-EHEART BRI 4 KM AN SRRH R GENT
R, EHEZRIN.

1.2 H4HKFL

FFRA R AR LR, HENARAPFRNEE, FRBATUARERAR
. REESREER. RAEERI. B FERE. RNA 4. ATRRHE
B RS, B ANE TR EEAWR: —REEEIOMRE, MRt ELT
(I RFRE. AR, ZREER. RARES) HiCHR, RXBERSREN TR
B ERY RIS E, P, 2YWRBRFRERREYRAN. H—HEH
BFORIRE, BMEYORS T HIEIFCT DNA 2 RNA 6t £, RXREBRETVOLRMET
Bill, ATHERARCHEAREREARARTOLR . BEFER. PATH, HE
PICHERT M R A PR BTG, WTRAK KM AR E,. HEHAXESEH, BAE
REEATCIRE S — IR, ETRBERET AEREREsS ", IR (HE
kb) , ERBAIEE, HRFHRCHEAZRRE SRS R .

BARMEEHRE T EB AR O TS, BEVLSIY. HIM%RM PCR 5 S0k,
fEFIBR O P FIEEYLG | s — R BB B B AREH (300bp Z£4) , FIRENLE| IR



BREE: RARBRIEARR MM R 4535 B 2 AP By B A 3

(3 DNA #4t 8L cDNA B4t B H B ER THROFBE.

L3 JAgSRFFINEEMEX

3 A PR A e 5 A ARG AR P P S HE A B8 B DNA, AR PRI BEFIRY
EIERS MARKB YRR TR, FHEOR M TEENREGEIBREEEELE, F
37°C. 50% FIFFBERK 2 x SSC RMF FHATHR . HeH LTI MR T RERZRFRRT
Wt MBROER . AmEENERNRE, RHERKNRAXRANF, DIRER
RRHARELE, ERG PSR ESFIIBHNE, AR ER.

1.4 RARXEFTHREN

Ry R EEEEROR R NEEREIObE. MRATOLRNERINCR, THE
BPOLEHTRN (—BRATOURCHN AREN) ; FREMRRCHRE, WAH&Ed
B S e ek AP FOATIC AU MIRE AL AT, AR TRSZBNSEFHIERE
AR,

2 FISH BIARTER YR b2 Bl v frrh 4 B2 A

20 B4ER, MPTERNEZHERTHIRR, CLEEWHKE. HY5 THRES
R MY A FEYFSTEHE S SEEFERNMNE. FOURMREEARBBRITE
FTERMREEES™, ERUEERE DNA S FERGEEHNE. BABIH
DNA B EM BN EaANEENR L. BRI MRRERRNYEMESS, X
BHESF AT LB TRESFH R

2.1 ## DNA # % K il

RS TS HRME DNA 4 FEIEH, XERERNSPHRS DTG ERNK
442484 DNA BARAHA R E MR ERE™, T FISH $ARTEHE DNA 4 FEi#
of, EAEESNSERM, eihEgntAREd FRAZENERE. FRRELHY
PSR, WU IZHA AT DNA Sr3E E AR,

2.2 FISH&EAR G HE AR WL 6 PR R 24 B 2 A

HEl, LR RTEARERGKRA], ZREN, ZREH, Rekg, RExX
RURBERENRI T EMARRNEZ, KPUERNEMMARRA Z. FISH RS
HALEAR WS G M AHE THYRCEENZVNHRR. REOAKBHFERSTOLRMARE
&*ﬁ%é,@Eﬁ~ﬁﬁtﬁ%%ﬁﬁﬁﬁ%%ﬁ&%ﬁoﬁ~&$%%ﬁ%ﬁ%%%
Bk, XEEREHRE AR M RARR, TTAEMEGE B R, paks
WIOLIRA BRI R R L R H TR FERE 0T, AR TR sl R
B, MATHEYRETH, HFHESOXALHRMOGFHITT ELHISR AL,
Hanson %% (1995) 1 Gomez % (1997) #|H BAC - FISH F1 YAC - FISH £ R i SR
&S L EE K BAC REAFIENEREMRRAGGEHA L, Cuadrado % (1996) XA
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C BEEMLTHAR, RIER/NEPEERRNMEEE" . Abbo % (1993) LR
ey /N3 tDNA X314, Fi PRINS HEARFIEMKR MBI REREKA LRHBRCAAK
(NOR) ™!, Uchiumi & (1998) ¥JEfi PCR R SR ABERALEES, BRNHMERER
WY HHT T EABaERNEMBIE",

2.3 LEREREATIHRERNESTHR

HAT, #/MNREEEAEYERERNLESF BN K AL, FRRARBENY
EEHBAMAER, BAMARH, BENEXAWEER, HEEANBAETHE
BIRBARAE, FPERBRRBBN™, QUEERNBEMUR, W TRAFREE
HRERRREREXEEN, XLk HREER FISH 77 B ESMNRER
BEBES ., BANAUERMEHATHERORGEAEYEEN " Kenton S TURRE K
DNA FFRIEMLTHEE T EEA— I aAk L, F—RWEKDRE DNA FIIRSIHEY
HE4, B, FISH AR AR EBE NS ERERRRE TEREA T,

3 4K

WHFALAR (FISH) HARMP=ES R RIEEWAKRE S LUEY ) TEMEFR
FEHE TRATR, RAREVHERNERHRIS . FEROKS FEROABEGE
M TFAEYEERHBERR, TOCRMATEAKRBIAFHRIBENTE, FRAK
RFEM BT HARREER, REERSPFRWERHRE, EHEYROERREMBIR
HEGRE R E I E B A, BSh, FISH RS 3 EHKS AR, RFLP, RAPD, PCR
SHMAFEYHEARGEMA, ERFZRAOZWUENTFEENRS, din@EEYy DNA
YEEEOHENBEENSEENSEEERLEMNHE, SEYHBERRRHEEY
TR SCHER :
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Advances in Genetic and Breeding Research of European Forage and Turfgrass
MI Fu — gui
(College of Environment, Inner Mongolia Agricultural University, Huhhot 010018, China) ‘

Abstract: This article mainly basis on the academic seminar’ s report of European forage and the
grass crops breeding academic society, Poster, seminar relative materials and the exchanging source
material after meeting. It was outline summary the works and achievements which to the European area
in recent years on the forage grass, the lawn grass and the grass crops heredity breeding research areas
in this article, which involves the material, method, and so on, simultaneously, also briefly introduced
the hot research area and the tendency of development.
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KB BAKE, EFESARGEARETRARLR 7

B3R . BRDHR A9 DUS F1 VCU SR FR AT & BB, WEME L ETHRCH
BEMH. BIRREREESBS AR E ST S A RSB R AT AR
T R 4 BLE ERAEHRE L ARRME Y RSP RERR  E ATBUS AR . BB B T
B8, Z3 T 5&RRNE—BEFF. '

BRESWZRSITEHEREE, TUBEHMTILMER:

1 BFFEphsbiaNt

EEHHBHEEL, BNAERANESRETERPELRE. ¥F. BEE, =
HEJALVERT, HPEIRERRBESHRELETE (Medicago sativa) H5EERE
B (Lolium mulitifiorum) , JLPAEEEIAL, 7R BIF AIBRH & E A X P E A PFFE X
5, AEFHE, —RETHAMREHMEEERER, RIIRSERZEILE A TR A
Bi. SHMZAMHAEKEERR, BREHZINGEAARMNE L TR, RAFHER
HR, SHEE0L AAERNEALE R E, AR AMIEN ERARA TR E,
MELEEE NS HRE RN R BRI E K ATAEERERH, —H#
k& EFER. —RXFEHEERRE, RARROKREME, FFERMHERSEAL
EFRIRENEE . FH7EX— KXW F AR T R RIS LR
EETAEFRROMR R BRI N

BRI b AR T O HA — B R EF (Festuca arundinacia) . HEHFEF (F.
pratensis) . EI=M (Trifolium repens) . ¥§¥ (Dactylis glomerata) . TIE4EF (Bromus ier-
mis) &, BHARNEHREEZRR LRFHRE., ERRNSFEERER (L pe-
renne) R—FFIFHMBIFMAIB NRRNBE, EUSIEIMNES = RRERE
ERHEATEM, BHIENHRRETEMNBETEITINEE, HLEREFHIBRRESD
MDHEHBREATTRENXESER., EHEBKR (Poa pratensis) . REF (F.
rubra) SRR EERMEANFRXBEFEAWERS, B FASHAMBETIA, F
HHBIRFAE,

2 BARTEEE

EEFATENHRSNANTE, ¥ATHERTFRILEFRIBAMIRE, ERERN
TR EMEA S FRCHBI T A REREARTIT . KREME R RRALE poster
B, BROBERENRBERIAL . FHAMEBFI AT RSN, RN REERITH
REUR. BEER. 4FEN QTL ERNEYER. MABNEREN T FiRicH
SSR 1 AFLP, AEWRRFH . BME (Phleum pratense) . =M H., RIEHHEELFHH
FHRERBESHEDTIR . BFRARTRARMBEEERERESEAIITE. QL
RATIRCHB TR ERTE, WEKNHEEEFERENTE. FPENEMEYEMN T
PR ESRE, BV, CXNSEERER, HEF. KEEE. a=n%E
BEYEHT T REEER,

HBFHTRNATOEEERIRE., KA RABE, WEYE QIL WEE 54,



