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" Research Advances in Lily Tissue Culture and Genetic Transformation
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.

Abstract;Lily is an ornamental corm monocotyledon of both table and officinal purposes. The paper sum-

marizes research advances about lily tissue culture and genetic transformation achieved at home and

abroad,including the construction of the regeneration systems of the vegetative and reproductive organs

and protoplasts. Meanwhile,it introduces the methods of the genetic transformation such as Agrobacterium

mediation, particle bombardment and electroporation in details. Furthermore, it briefly discusses the ex-

pressions of exogenous genes such as GUS, pBIXPT A gene and chitinase gene. In the meantime,it discuses

the problems existing in lily genetic transformation in order to provide the basis for the research in lily ge-

netic engineering.
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1 BRRUZARERNETL

BEVRIFNEFREANSEEELE REMERE
2R RERMYEN TR, MEYZHKE
AEME KB TRWHALESR. £ S48
F0aWHEH . CEBLTREMNERSBE &£
HMBE FAEARBSHANAERNTE . SRZRRS
MBS THAREENIBRAEENEX.

1.1 EFREEF

BEERVENIERTEREZE o B A,
BE ETHENALER., EERFHALIER P, K
SHERIELAE SR B RAMEM, #E 1 FiR, BRSNE
ZEREAEMEETFEFBENALNER. AX

HEERBEMNERDPBERERRNBE LK
AUFEMBERERR, WS SMER ERER
AGAREE=EREH, HEZHBER, A LT H
FHREAELIENER. BHSMEXRHEFRSL
AR RECMEZEE RS B RREER
B S R4 T A RE T R HGHLTE A E FHE
XFLH SR REAENRR—F kA
MO fiG & A R R IR B M A QU R b = A
RS TAM,. 23R EEME §TBIE SRR
et H B R AR R AP E AR E 3
GALERE-T X RRTHERERET B ARE
ey, M EHENERNFBEREEEYN

#1 TREFVBEANIERBELEERDTR

Table 1 Studies with vegetative organs of lily as the explants to regenerate the plants

LS Sk 2% LIk
Species Explants Reference

BEEH S Lilium longiflorum B K ET A H A Bt Scale,stem, leaf, leaf segment [9~13]
BFEME G L. X formolongi A 2492 Leaf,stem tine [2,14]
R HEHA L. oriental hybrid 8 R H A Scale,leaf, petiole [2,15~18]
E£HE L. dahuricum 8% K Scale [19]
2 MBS L. davidii var. unicolor 8% 1 | B R Scale,leaf,root [2,20]
BILEE L. sargentiae #% - Scale [2]
HBWEELS L. brunello # K Scale [2]
EENEE L. barbaresco 8 H . H Scale,leaf [21]
WEWE S L. sulphureum #% H- Scale [22]
BFEE Lilium spp. 525 1t K % Bulb,leal,stem node [2,23]
HEHE L. brownii #8281t H Bulb,leaf [2]
RLAWEE S L. bakerianum var. rubrum 82 Bulb 2]
KEHEME S L. casblenca B8 H 2B B Y Scale,stem, basal plates [2,5.24]
EEFEAEEHS L. wardlii #%2 Bulb [2]
HHE L. cordel #2£ Bulb [25]
WA E 4 L.cv.Gelria #2852 Stem node,bulb [26]
BWEHAE L. nepalense 82X Bulb [27]
W E A L. pumilum #8525 Bulb (2]

Robb 8 ", B & 8 H 85 95 7 & BT 5 1
PR B FUR R , AR T R A SME R A R L. B
AZMEBRHNY  EAHEN LR R FTHY
PUREKEKAE L EREPOEEEMERR I
RBEHARE R UIEHRBEAYE S P FE
BENERN . REFSURN 8 H>0H>u 4,
MR IR > AR > 408, M BB > A AR >8R L T
AR 2N E AR B A B B384 L BE 7 B
B AR LUK, T ER B K, FL AT B A T BE R e N R
BENERER.

1.2 4AEBEE:

RTHAERSBEHLERNRERS HL
THEESENRELE S, BELEMBMTARIER

FEMEEE L T B B R ERE%
BILHEBESR . van Tuyl S04 K 8, 168 % F 1
MK, M2 BREENLABPERNOER.
Arazte *-$§ H 88 25 1 BEE W K MU BT Ak AE 7=, 1
MTHEWRABP R THLMHASIERER, HIE
HHRRIL FIMMAEEITER MG S LM
ENHSEREREG TRELE, L 2 IR, CEAR
FIF AR A ERMNESY T TENZARRL.
1.3 FREREEF

2% 3 40 0 R S ) A 10 KA 0 A0 PR O TR T Ak
JFAETRR S T8 ASNE DNA B ST 8k &1, 8
Y8 % IR B4 . B 1960 R KB R A K
RLISE, B 40 2R M I IR A R A 72 A o T AE 4
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¥ ik

¥k . Toshinari 2PN EME S (L. X formolongi)
B2 QT AR 40 A 0 /N B ) A AR A, RS T
MR AE R B M AR B AR R R L R B 48 e, iR R 3
MY B T IR A R & U RE R EA EEME
. Mitsugu £ K 5B 4 (L. oriental hybrid)

BEEFARSTEIEAETE, RABPERIE
ERAEAGHS EXMEEHRELAG LR
INE T 2 a JGFFAE s Mitsugu 2004058 xf JF A R
RETEM . FAETABHRMAE A (L. X for-
molongi) MZR 1 H A 7 Fp IR B R84 .

X2 AALEBABEANMEFRBLEEBHTAR
Table 2 Studies with different reproductive organs of lily to regenerate the plants
L ST 5% Uk
Species Explants References
BEHE Lilium longiflorum {42 . JE$E . IE ¥ Filament,receptacle, pollen [29~33]
I EEG Lilium oriental hybrid o JEHE JEIE . M . I H Filament, pedicel ,receptacle, petal, pollen [34,35]
WFEHE Lilium spp. WK L ZE# Ovule,pollen [36]
KEMRBIMNE S Lilium casablanca 22 A IEFE . I AE 43k Filament, pedicel . receptacle,style,stigma [6]
WM EG Lilium Asiatic hybrid 4 T4 I M . K Receptacle,style, pelal,pollen [37.38]

2 Bk

A 1983 FH KRKBHEEFAMY UK, MY
BIEBLRGERE T, BETANBRERL
R B, BB TN 1k, B N AUE LR R T Bk
B, NHATEAREE#HAN T EETERARTENS

A RE LAEHRSAND B REB T
WY ARKRITEP KRR E. Cohen™F 1992 4
HRARTFEN FEEB A8, BRERER
HESGHRA PR EMBEEMERIE. 1995
4F,Langeveld "B LA RIFE R EMM BT M
BLE EMENE SN AMEAL RCEEE

% ERR R B LA#iA. 2004 4F,Hoshi F" @ d RITFH N S k5
2.1 RAEEL HITATEEHELAGHR FRCEERE AR

RFEN FERERN AR ZHEEELT
B R ETAH Ti Bk (tumor inducing plasmid),
Bkl —B T-DNA, & 585 3 4 i 8 ) 40 i B2

SHAILBEHERRRIFEMARFE. EILE,R
RARFEN B, F 1999 4 LR & NP-1
BT EMEESER ;2003 4F, L T K B ER

*x3 AARERAWMRER
Table 3 Research status of Lilium genetic transformation
Tk il ik ik E 373 1A 2% Hk
= Transforma- Vector Gene Refer-
Species . .
tion methods constructor expression ence
PBI1221(1.LAT52-gus) HH &Ik Gene expression [49]
BEES KR CaMV35,Act1.LAT52,¢t al-gus HH #&iE Gene expression [48]
L Li!};lm Gene gun pB3221A gus cDNA K[ F ik Gene expression [50]
ongtjiorum P
pPHP 6517(PAT) B E e [51]
pPHP3959(gus) Get transgene plant
EEEA B HOE 3 T N P
L. longiflorum Electroporaton Zm13/LAT52 gus HEFL Gene expression [52]
BEETES HE pB3221A gus cDNA H[H # ik Gene expression [50,54]
L. ¢ev. Georgia Gene gun pB1221(gus) HH %5 Gene expression [50.54]
pCALI1Gc (gus) H[H ik Gene expression [48,54]
REES HE pCPO1-27,GUS(TR2'-gus, ) HH #&iE Gene expression [51,52]
L. ¢ev. Gelria Gene gun pLAT52-7(LLAT52-gus) H A #F ik Gene expression [48,54]
pMIP138(chiA PA2-gus) #HEFiEK Gene expression [50,51]
. - . CEEIR TR £/ 3
FREMES P — EHA105,pBIXPTA (gus,kan) Get transgene plant [47]
L. X fe longi Agrobacterium t i P
ormoiongi grobacterium tumefaciens LBA4404,pBllZl (NP-1.npt 1) . 45@]%%%& [45]
Get transgene plant
=MEA RIBRATE - . 1930 % A bk
L. davidii var. unicolor Agrobacterium tumefaciens LBA4404,pCG- T (chisgle,npt 1) Get transgene plant L46]
RFEE RIBRATE . ‘ LRI 2 AR S
Lilium spp. Agrobacterium tumefaciens EHA101,plG121Hm(gus,npt 1) Get transgene plant [44]
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B 1. 3B LR T EFEEHAN
2004 4, EMERRARK A TR A G ELBH4Y
4,583 T RN,
2.2 EARE

R A v SO SR o v R O AR R MR B — R
TR E LI b P, 1992 4F, Plegt VS HIR T A
B # R 3F(CaMV 355, TR2' \Actl , LLAT52,chiA
PA2)IZ) GUS BB SHL, R A TR2 33
FIKFM GUS 1BLAFE K. 1993 4F,Nishihara %1
AR GUS ric B E FTHEEAGREHERIF
LA152 MEE B ik, 1995 4, Toshinori %
WHANEEATES GUS I EBEHRERLT,
1998 4F,Watad UV AN B EF B A RGAR @
SEAEHREEEXRBH FHRICER PAT M1 GUS
TR AR AT RERY, FEEMERIC
EREZERGEPHERAGEO, E 3 Fix, B,
CERAESGFEHEFESZRAREEFELBES S,
HBETHERARTE.
2.3 HBEGE

SOFRE IR AL, 2 A A R O e A Y Bk o
{8 4 P R = A AT 53 @ “FL”, AT i AF B DNA %
Ko FilE X —EBEH ARG E. 1995 4,
Miyoshi ZE62 UGBy R A FR AR 2 4k, R B: @ A
BA Zml13 M LATS2 Rah FH GUS &R, E%Y
B3 EIX.1999 45, WU %558 3 ¥ GUS f1
GFPREHNEZIFIATEHF AL . LEB GUS
GFP #H, BEKERFE LMK,
3 TRTEIR B

HAEHERTRRINIITE, E£ENIRR S, &
EHEEUTIARE.E— G4EEFAEKFTER
SRR FEZ¥HE AN AR ERALRE 4

ZHH., BERENREEBRBERALES.EH
PCR .,Southern,west-blot ¥l T4E & K., B8BIEE

X3

AR KEME, SRENTERS &R AR
T, R RmEENREN THERBRERESA
HEENL., SRR IERBEN LSS
GUS #{ % % {0,5¢ )6 % H (green fluorescent protein,
GFP)— Bk, XAMAREH G HELBE,
B EEHARATENED, BRI AR ZH
ERFENFEMERLE RITFEEA AR,
¥ B BUR A DL A DL RO B E L R AR
EHERMAERS, MERRBEAAS. B I
Z AN SAHE ERBENELTRFHS. W
REXWH T EEGER, N TRE B SHEARE
AAHEEEX. $=.FEB FMLIBDP msaxT
R EAENTAREAAEERMA RO KHR.
Hoshi %" #5 i ,NH\NO, . Z Bt T F 8. 35K 1
BB S H LR BB RBRIER ., fRESHL
MEREHHRXN THARNSEEAREE L.

4 B OH#

BR-FEHH . ARAMRE N KA T
MEY . HSRERAMTRBAT MOTISRR.
HAiB GBI R EERP THREAARI F.7H
HARE AR E AR ICEE S mK %
WBEF . (U LR R TAMEE RE S . —F
H.AREEAAGRERERLEARMBREE I —F
B AAHRATREERTHE-SHR. B, 4B
HEBEHRLHBITNRE A FLUT LA E: ()
HILE GHRENZERLSE, Gl ERMIFAR L
BB TOAHERZRRAEMWEYAAEE
RS (OBRBRBOHELET SO %, A, ZHE
WHEAFEMSE ST E; OB THA T
BLHUR PR RSN R R R E A E S MR,
XXM TFHEGGHMEREAEEE L (OFRNERL
SRR ES CEMNENEEFRREER.8
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