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Advances in research on raspberry and blackberry tissue culture and ge-

netic transformation
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gin
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Abstract: Raspberries and blackberries are two main fruit berries in Rubus L. Nowadays they are two new and very impor-
tant berry crops in China. Advances in research on their tissue culture and genetic transformations are reviewed in this article.
Various explants such as shoots, leaves, embryos and protoplast in vitro establishment were highlighted. The effects of geno-
type, medium and its supplements, culture conditions are mainly analyzed for the success of receiving plantlets. In vitro
transformation of raspberries and blackberries by using A grobacterinm tumefaciens is also introduced; the facts which affect
the transformation efficiency are discussed. Focal points of future research are suggested as well.
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JB(Rubus LYHEARHREN T BRI LM 2 KK,
HMFTEMGEREHEK, 5E 0 mERRW 3T
P XY W BERXRAHWSE,EREE, T
R MR ERE, RELP VIE f1 SOD & &K
RZE BRAMKHARLD, WE BERSHEL
BB HREAKE TEHE. EHANRBBSREIE
e A mB i s R RS HEN R ED B
FILE Bk BT EmABH, REEN IR RAR
f@kR, ERAEZBIRMERKGREY,
IEERBREEGNENSIHETHE., BER
A, WHE, BEATEMHIERZI T EX
T, A RGHROFRSE, ERENE BES
HEHARDL TR B, SR SR AE AR
BE A—ERBELTRIEENE BEMHEILERE
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ERBEFE N B M BREAREHRGEHMREE
BIZ, MEMEPSREMEER, F—-EERY,
AREFRER EFBRARR, HEAMK, AFE
HERERMRBAR, Erng FOBREN, HHFEEF
& 2mmol/L BA A% IBA R FEREE; A& IBA
X IBA WE R | mmol/L R FHEEWE, IBA K
1 mmol/L,,BA 4 5.9 mmol/L R E H R &K, H& 5.1
mmol/L BA 34 iR & @ & , o] WXt Fik @ WREA R,
WERHEIMIERBREEXEE RU LB 0F
f# 3 CPPU #, {7k B B9 CPPU Al LU{E HE PR & 2%
BRATS,

PREES ZERBBHEEMRMABTZ — &
I Mt B A5 MR RS A 1/2 MS 35 3R B FF M AN 1~2 mg/L
IBA .0.1 mg/L GA #1 1.0 g/l B35 B R BT, &
WEE LR E P 95%M L W 7T LIS , 2 B3 5%
I BT R RH R E,

ARRONBRARNERREFHTCOSER
HERSEHBERRY BRERSEHERTEFAEER,
TC F B Xt 248 B &4 B Norna BB R AR HE4ER,
XFEEBBHE, H 154 % AR EEFEHE, W
TC EHEARNEAZH, AR LR/ A&
WMENRE EAEESREHR REL-BS5EEN
HTCHERSHEBEAER XAE—CEBRELHENAT
WEHALSERETHLARNERAMRYE, XBAIR
EREEPHAAAFETEHRE T — MK
#,
1.12 *tARF MABERSERERBANERE
TRRG, Htr F ISR RS ZE U W
BEMANRIEFRENRBRR, WREFATUEHE
BEFBELEITUSE/GASRERBEETE, BE
BERARIHAEREARE, Popescu FIFFOR IR T
AR GEABERES, 7 2,4-D 5 2.2 mmol/L
H BA 2% 13.3 mmol/L B 7] KLk B 100%, i A6 5] 3%
FE MM A EEFERMNED 46.7%~73.3% ,i%
BRFALAR®RE, AP RGARTEHEEFHN
38N E B FEERAR S N BAFS,

HEERBMBEEWMN R EA, HEREGT R
K240, B8 8 NG UEKBEREHFD,
Mezzetti FEMMRERT AN EBESBENIERER
BK,BAEIBAHAASTURBRESEFERE,
EEWREN BAHREREREAECENES, K
IBAEMHB TREAEF 4, WEESHALE
FEEMNEREHALSESTHEAGHLANET,
&L & F Hull Thornless MBI 4H 2174 BA M 10

mmol/L K% FE P IER B AT HFY, $EFEH M
¥ K TDZ SR T BA,BEA X TDZ I K B
BO@EEARE, LI RE R AR & A 5
HFAES 1~2 mgL TDZ 5 0.5 mg/L. TDZ+1 mg/L
IBA WB(E MS I RE PR U REH, AEHF
BB EERN T0%3.7 MMERK), AEHERERY
Fege Brb O BUARVR BE XM, Meng &g FH &
F Marion, ik tH BRAER FBRF NIMEKEESSH
TDZ W ERELMEFRIB, EABLEERER
(WPM+5 mmol/L BA+0.5 mmol/L IBA)BE #3535 1 J§,
JEREBINT (16 h), (23£2)CHEF 4 B, LB RBEF
B EAFEN 70%6 0 5 S & w] LUE & 40% &
NEH, Wi H G A Canby BRARIKB T 54%890 K
BAR BN A LIRS 4.1 AREHFS,

EAREFRER B ESIIERBETEE W, &
A3 MS Al N6 L HIE R BB TF FE&E 112 MS,
Anderson 1 WPM | 35350 %5 54 Ff Canby F12
B Sh F Jewel Black 7E A6 R f 3% 3% £ o o] LUK 18R
U5E SRR  (HET T 15 5263 BIARF] , Canby M F Fe 3%
F%7E MS+0.1 mg/L BA+1 mg/LIBA J5¥ A 1 mg/L BA+
0.1 mg/LIBA H#F 17d BRI BRAHAS , It
BMGARKRKEFR 39d 5 AS 4.5 mg/L BA+O.S
mg/LIBA H¥55F, BAREERET 17 ARFETA
EH, AN FEE BB Jewel Black 1R L4
FERAEHR, AR BMEEAZR, 2510 12.26d
#0120 F{,

BE SR & W] L i R S 3 A RS
HEFEAE 20°C Y6 BB SR FE 3 40 wmol/m?-s B LA R K
HAM R BAERNEFERYE TIEFAE 25C LR
3% B 4 40 pmol/m?+s B 80 pmol/m?-s B} , W% 3E
1 A2RAEIFAESRTHEY  AEEFEELRE,H
REMSENIMER EEAEMNAREF, BHRIEE X
I W HE Comet AE R ERIE m,

BiEFER EEE ERE EFREME, S
PR B AR TS TR IR b & X AR = AR R, T
LAPIRAMHNBAREAAN A BE B R
B, REMHENH R SHFHAN R AEFEER
TR, e AR AR RERE
PR AE R CEE, T SRR A BOLRE A
58 Ot B s fR)) IE B M R IR AE X B (BRI T B3
HEEFORBEERR, LTIEFR WA K
S FRBE . & U B IR e | A B 3T R — 25
5,

1.13 fE FeHidsk WMEREFRZSLHEERE
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BEABGKEITLLGESSENEESE ., BSR
GAHRN BT EEERETR ., 5
FHEERK 28d BENRBBE, FHI KRB
B, EHEdBRPAIURER FHWEESEEEM
ZRAGARABREHEERETHE, HP Hu
Thornless Al L1 21 R K& KB B A MMk, B2
BTFE—RBEEEERES T HFEERM,

HEREERIERYE, AERBRERERE
77 TDZ H. BA EA K, %t T 8i& TDZ ¥ & 5 5
£ 5~10mmol/L, BEAREFEREMNBEHRERN
0.5~5.0 mmol/L2, SEER FHRERSAM, HEF
BRI R REmB D, KRR TREE
B BHEWEMHEWERLAGHWTFH LR
WM 0~81 pmol/m?-s B HAEMHEIET X
R ESE 2 JR R B Rt B R A SME R
HER,

1.14 RAFKZHR WENBRERARKEFFR
EED, FARKRSE SRS R R
B RN, BN A RERERTT
BTHRAORER ERES SEXEENEMAT
o 4R K B TR A R 4 B e SR AR B, X 2 Rk
B R AE R SR E P AR AL T & B 5
FA R EBRGAAFF AL, ERENEX
26y L R IR B A R 53 4L ™ Mezzetti 529
1999 £ % A & & # Autumn Bliss (PF) (2n=2x=14)
#1225 5 FF Hull Thornless (2n=4x=28)# #f i FI& %
MBS T AW BEA R EHEREFIFERR
MEYAERKEENEYN T LIS RBAE#%, PEG W
A2b ¥ B (] AR AR B SR B JRUAE TRK RS, 7EREMA
BHRBEPIER A NMATUFEANBFEIGAR,
% RAPD.GISH i FISH E R IELAFHEPFEER
B,

1 EIEHE REAARK-KR

Table 1 Summary of culture studies on raspberry and blackberry

Ak LY ) EAEFE HYERENH AN AR EFBRO SE LW
Explants Species/ variety Base medium PGR® Ways or rate of regeneration References
WHER ER%  Tupy(BB) MS BA,IBA HHE 6
Stem segments and tips Glen Prosen .Glen Shoot proliferation
Moy ,Glen MS CPPU 5y 32 32% .38% .72% 7
Magna(RRB) . Frequencies of 32,38 and 72%
Tayberry ,Loch Ness(BB) MS CPPU 533 38% M 46% 8
Frequencies of 38 and 46%
Willamette(RB) M HE MS IBA,GA RGRE RE K 9
Virus—free planting
Cayuga(RB) Lee and Fossard 2,4-D,BA DO : 46.7%~73.3% ; OCI: 100% 12
Autumn Bliss(RB); MS BA,IBA,TDZ ,BA T BB AR, A B 5 14-16
Chester and Hull Indirect shoot formation
Thernless(BB)
LN E ] Comet(RRB) MS,N6,1/2MS,WPM TDZ,IBA MS 1 N6 b M3k s B4 15
Leaf and petiole and Anderson More shoots on MS and N6 media than
on the others
Marion(BB) WPM IBA,BA KB FERF, K T70% 17
Under these conditions, 70%
Canby(RB); Jewel MS IBA,BA OCI;2 ShFb IS FE PR M MUE RN 19
Black(BB) CE=F-F-2
OCI ;similar culture procedure,
different days
. F Hull Thornless, Thornfree MS IAA,NAA,2,4-D,2iP, DO,OCI,SE 21
Embryos, cotyledons and Comanche(BB) BA,ZT,GA,
Hull Thornless(BB) MS TDZ ,BA DO 22
A R Autumn Bliss(RB); Hull MS NAA,BA BHALSLHR 23
Protoplast Thornless and Callus differentiated root formation
Chester(BB)
Autumn Bliss(RB); Hull MS NAA,BA PR A R A A R 24
Thornless(BB) Plant regeneration from the fusion
calluses

# :(DRB-#4 % ; RRB-£1# % ; BB- B % ;@ PGR- WA K AW @B 4 X . DO-HER T H A ;0CI-2 M 41 UK B F 4 ;SE- IR g
®, TH,

Note: (DRB-raspberry ; RRB—red raspberry ; BB-blackberry ) PGR—plant growth regulator; (3Ways of regeneration : DO—direct organogenesis; OCI-
organogenesis after callus induction ; SE—somatic embryogenesis.The same as below.

1.2 EBA#RiERE %, RS>, ARXEYBEARTEHHRES URBMR
5REARE BENTIRMEE BEARRES &FHERIEN, TRREZAEFRZI, LESME
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RARIMBRBL R E KM IMERES L 2
g, ZB CEARRHER) ¥, EXAERESEN
MS, #15 ff B WPM .Anderson 4, # £FH BA.NAA,
GA, M1 IBA 5% Bt XM , MR RENMLSHA
SMEERNERNGRHEX AER EKENARS
WEAAMFENERKRMMBARLFEEFNEW, Y
GA, ¥EE N 3 mg/L Bt ,SE B SME R /DR Y
7E 12 N LLE G AMEAR B A KR A X ZE 9 A K A A
WwWEHEHBKER, U1 EPREAREKRRETH
WRWFEBONIMEKR AT, FRERNEN
EBRMEMCBEREO1.7%), EAREFREL MS B
4, W7E MS.1/2MS WPM Anderson 4 fh Z: 74 1 3%
R ESE 404 5, FBRES 5N 90.48% .64.4% .
61.7% .67.5% ., B M. , 7 1% F 0T B F MS #5352,
EAERNEHER 12MS, A TH S REFEED
FRBEMNT CH, 455 BI A Tio, M K, Ti.O, #
KEBLAL W R AL IEFME, SRETHKET
AR FENBELENROERTERN, o 23HR
BHABEAFMNEED, HHERP , BRIMNUBES
B RAEET A NIMEERERTH AN ERER
A B PR HR ] LB At 909%™, R E IR AL F
EHEIEET R0,

2 BAEFL

HENREZELEARSRARTEN L, %
FKWEREEHAT ENRGE ). RFENFE
HAARBESERERA R, 35S HRFERE 10
FORE R R, B0 RN R A9 38 5 A FF B A9 R
FEHEEZR, WHMNM Canby Skeena 1 Rakaia
RAESHLREKRNEF £, RITEE KCSS,
13335, 11325 and TR105) 7] L4 /&k e K 2 6 78 A 41t
R YR, BB ket BB BB 1 KR FERR K, B A 3

B#k g A208 ,A281 ,ACH5,C58 1 TR105%2, C58 Xf
EhAMEAHBRFESMNEOIYER, EHW
pBI121 # LBA4404 B bR G i 270 4~ SME R 4k
BT 1 #HEREF, HEEMEEM Kan(30 mg/L)fF
I 2 GUS TE R F Southern ZR3TUE L™,

RATEN S EHF ARG SMRE LR ML
RE X hpt BIFEEEBERR T A npl™, #
AR GUS & ER K, LIERN 10 mm i [E
RASMEKIESE, BEFREP RN 500 me/L Cef BY 3
AR AR R EBRSE , R0 40 mg/L 5
DA ¥ FE 4 Kan NI FBAE R ERERD, WHARRE
B Kan10 mg/L Bf 58 B F BEAR T FoESMER B A
3,2 Kan 4 50 mg/L Bt 58 2B 1L T8 E XK EM,

AL B H L5 AW AP Meeker B &
HESRTEBRYEE W E (W Stolichnaya) & 5
MR I KB T HNERE,

M EENRILERERERAAREET R
B RER T RE R B R AL LT 32 0 BRI B T 5%
HEMM, HPH DefH9-iaaM EHAEH R T HH
EREZFEEBKEPHFEIL, Mathews FB11995 £
&8 WoLREBE pAG1452 = pAG1552 KR &

A HF B EHAL05 5% /L B & Meeker, Chilliwack 1

Canby ) BF J IR, BLINF% 4L T SAMase #H , 7
It F LB T SAMase EHFERB I F E4 7
B AR R, BEEFRENVRBEFRESRE
B mAEsE bR, HEMEMREEERS
EBETUABEFRAERTENBETR, TR
et B RA LR TR, LRSS, L hpe
TRk E 3 SRR BN 49.6%, 09% 1 8.1%,
Southern Z LI TH R EHFRE L ESIHYER
#1218 Bk (161 # MK, 4 # CH, 53 ¥ CY) &
AT B K H IR E R R T fh S ksh

F2 WE BHBERLETR
Table 2 Summary of transformation studies on raspberry and blackberry

/@@ Sk Bk HEER BoRL 2% U
Species/ variety Explants Bacterial strains Target gene Vector References
Canby, Skeena, ¥ C58.13335,11325.TR105,A208 ,A281, NPTII,GUS pBI121 33
Rakaia(RB) Leaf discs ACHS5 .C58 #1 LBA4404 % 35 1~ #k
35 strains of Agrobacterium spp. Tumour

RRB,RB x BB %% ™} ZB LBA4404 NPT II,GUS pBI121.X 35
RRB,RB x BB hybrids Leaf stem segments
Meeker(RB) & * Isopentenyltransferase CB1346 36

Leaf discs
Meeker , Chilliwack , - A EHA105 SAMase pAG1452 ,pAG1552 34
Canby(RB) Leaf and petiole
Ruby(RB) ¥ GV2260 NPT II, DefH9-iaaM  pBin 19 37-39

Leaf discs

T % 5 B WU B R i AW B (S FD Stolichnaya) 8 i L AL 5,

Note : *—Cocultivation leaf discs with transformed calluses of raspberry cv. Stolichnaya.
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MR R A BRANEARBERW, 5—56
£ Mezzetti ZY21F 2002 45 F1 2004 4F A6 4k i H 49
DefH9-iaaM 2B 5% 1k, DefH9-iaaM %k B A 7E i
BEREEPRE ATEEEKREGR, SHEHYKN S
LA X, FARERT SWTHRE pBin 19 &K
BB Bk GV2260, #E 47 nptll F1 DefH9~-iaaM E:H |
AL B 5L R Ruby, 554008k A X3 B Bk 2 AH IR) 7 =X
ERIIFFEAREKRE  FEEEBKT DefH9-iaaM
REMNRBHEMT ANEFHLRR(RIHE )M
BBRRBRIEY , RELER REBE BEEMTH
HTE, ARRERIH IR WERFIKE
T Ruby B GM (genetically modified)4& #k , i E{2 i#
MEWHERGARRLEATEXEYEN T H, AIR
R EMERERLD, BIRTE, SRR
3,53 R Ja AT T MBS R T A,

3 HZiARE

HAUE IR R A AL G B R B EERE § St
EWE BEHASERTEYETRETE, UHE
HNBEAESY, BEEAAERNRETHIC) FE
ERERE T EASARAL, ARESEF TEA
RMEFENEREROE W, AR THLUEF
MEFANE SHESEABTRE, XERAFEHR
KPR I7 & 5 MBBIKF B R R ] etk R
Bk, YEE R4S B LT JLAS 77 i 3R DI 25 )
HAUEFHR . RRBFASMEKRLR BEHHE
ER REHAERPARXRZRRENTRRER,
B—ses AR RI ML R W K, F LMk
R R AR D B O, XS R K B R 3 5F
WAEFEEA, HAXFRTESPRRBELEREHE
W QAR ST, IR ST o fir (A BRI R R U ot
RIEEFFPHMBE A, HEIRFM RS xFERK
oma, RAREE M SRR, 0B 5L R R 15 5%
A FITT BEL2) TR ANE REFRNAH
BIF XA THAERRNRA, BN h ks
ERRRELEATEE,

FERIE AT TAEE N4 5 B GO fT I T
FEEIBFI: DZERBFHEATE, FMUUBR T L
sk, WE BENEREALEZRARITRE, %
LA LIS EHENFRAZMRMEFLEAR, mE
BHi Ik PEG LN B TR EE R S5, da]
PIRAKRITAN FEESHETEMASS. 2)BILR
ERREHFAGKR NE BREREARLAECAHRY
LB, R AR R KBRS

BRERBFENTE, ALEEBRIRGTZERREN
Bl EA AT EBS ARIMBERAERR,H
WEBBFELFERIE TS, REFARE )M
EIBEREMNEL, WE BERLEHELMNPIREL
RIRERERE WM REELBL , TUFES
FE AR EADIR, RENE, BEMNEMN
o mPTEH MR RBEER R, —8
IR AR BESREDIGERE RAKREISTF
BAAHE T EREAEENE PR, HR%EE
HEEMREEBENES, IREHRARmXH
LR L RERE

QUM NP NE - 32 8 L R )
W ARREER EHRE ERRGAEBERER,
AEBEHMROBM BEAHFFE, REAHABRNE
FERIENATREENE, FREMBTFRENRE, EE
ImEREASREMRE SR RENKNE BE4
LUEF RRERATAERFIERT A SE, LE
ERERHTFRMEMAREEE, T2lURE
MEF AR R R R EHATHLIEREHS &
Hol DURRE AL, BN R SR EsMEEk
KRIRIEFRR, B RBMEEERR, AT E
B AR S B R R

T EHS, &0 HHHTTHNE BESH
MBI EER R RAEABRIAR, KETHAS
RUAERNOREHETT SR THIIAWNE B
BAFEFH, ISV REFRETEEZR,
FRFREEHRAJEREMTERELENRT, A
HEEERA LT 900%, X ZEEBRITFANREH
AHEBHEBERAEBERNEREE, KBLEEKRRE
AERER R B REMERET RS IERN
EFER TERNRER L, R EXEEAE LNE B
BEFNBEHLNPR, FRT REREHLNE,
HER@GoH—PWE,
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