FlTB[FZ (J. Chinese Soc. Hort. Sci. ) 47 : 117-118, 2001
F' B & Pudd g i ﬁ%@ﬁ@l

Recent Developments in Biotechnological Research on

Bananas(Musa spp.)
BET R
Translated by

Ching-Yan Tang and Fure-Chyi Chen

il

il

FY AL DR WA AR QLII"EPEJ?EIE'JE'W“{%U%%

(plantain) ° [%\Eﬁq{ﬂl il FR RN (B 0 2 F SIf T o T

R RPVL20M Bl S RS IR R E ﬁf[f‘i;lﬁlﬁﬂ * W
wﬁ~?ﬁwm S IR ~ HE g L P i - E%pﬁkﬁ*“”%*@

YR R ﬁéﬂ'fpn\ [ BAHIC x‘nﬁ“%@.&g JﬁfF’J , fqﬁ T RS A ()
LS Xl ﬁ%uf‘?”“ RS VR AR RN A R S Wﬁ’?iﬁﬁ FAYETRIFI > 2
PIERAYVEL - ) (RIEMITHpIEH ] G6) o %Ei_[hlr@ NPV RIE A 0 RS
NI ST DR Eigﬁ’%{iﬂl_&[é‘\ﬁgﬂﬂplﬂjj LUV o IR il BT
SRLEFIEIP F\T‘iﬁ:ﬁ‘ﬁl‘ N LSy UG

1.7%FSagi, L ,G.D.May, S.Remy and R. Swennen.1998. Recent developments in
biotechnological research on bananas (Musa spp.).Biotechn. and Genet. Eng. Rev.
15:313-327.

2.’}%@Fﬁﬁéﬁﬁgﬁﬁﬁﬁﬁ@ﬁ§ﬁ > Research Fellow, Taiwan Banana Research Institute, P.0.Box
{8, Chiuju, Pingtung, Taiwan 904.

3. B AR A SRR & 275 o Professor, Department of Plant Industry,
National Pingtung University of Science & Technology, Pingtung, Taiwan 91201

4 AYHENRITA 7 FA T E[ T A 7 EUEE] - Date received for publication: Dec. 28, 1999.



= A I BARA BN TROL T PR SRR A S LUTEE -
B IR BLARINS o SR 0 < TR RO 2w i
Bl LRI B - A A H;J ) = 3R Al > i SV
935 FD30% ~ 2349 - Eﬁﬁgf{,gwg% o [ﬁl%%ﬂjﬁé‘ﬁltﬁﬁ B AU B o T
B SPO R S O B AR, T NI R AR
Soe BB R BTl SN i i R A

L EL

R PSRRI - REERLE SRR ) - I’E"r‘iﬁ*éé fel A £
Poplt> HAHET (B D - A% E‘Vﬁgi&iﬁfﬁ’:@ﬁ’? Pﬁ[ i ST L
T bR e S IR JERURL AT RN - 1235 T =AY -
B’Bff[ﬁg’?fﬁr[ﬂjﬂ"“ | 4 ‘gp;iﬂ[fpjpbn;&, » (P T F—FIJM% s HEED | B | (i
SRR Eféﬁxxﬂﬁfﬁﬁ I

SRRV BT BORLR S - RESE A Mycosphaerella
fijiensis Moreletd|E& ’?Et'ofr‘%f":’ﬁ(Black Sigatoka) o £ 1 M. musicola
Leach ex Mulder & » [J?EF@FH%?’?FJ(YGHOW Sigatoka) ° i%??"ﬁ’,ﬁ?ﬁ“gl’?ﬂ
PRSI TE R BRF E d 30- SOV B BHERK
(S1.T8) o g B2 RIFEMR A Al - 20 5 & 225 e 471600 18005 7+ V] = 2 i n5 ot
SSREI »  mRE T E%l%ﬁl"el?ﬂi“ * [ R PR RS RS R RL I R
ﬁ“éj]élfaﬁ\ J?J\%ggfﬂ;ﬁ}mjt[ FIL lﬂmbgﬁ—iﬁfj 5 (68,89,90) o EI mﬁpﬁ%\

ﬁﬁﬂﬁ(ﬁﬁﬁﬁliﬁéyﬁ) o LP‘*"FJEI Fusarium oxysporum Schlecht.f.sp.
cubense (E.F.Smith)Snyd. and Hansen(760)5rd [ o iﬁfﬁ"&j PV E A ff;,'
11960+ [J*AHF&’?F)U e SR R AR .—dﬁ:‘? o HHT- 4D ] 450y
p“l]‘,ﬁ CFIRYE R o Pl (s R FE DR @ %E' Vil #&Eﬁﬂﬁﬁgu
PO o P RURIEL AN o ISR R Ak lﬁﬂ“ﬁﬁiﬁéi BN B
PRERGI B | S PVRE R - E EN: YN Z".‘ﬂgféj iﬂﬁ—ﬁ FVE [ | FEA -

BETIVE B Jﬁ—ﬁr, EL=8 A RLE 78 EVISDNAR Y5 M) (BBTV) e
& T RN E 69 o R RLE 10 R (Pentalonia



nigronervosa Conquerel )E%fiﬂlﬁ BEVERFETHRR .86 o S o -9
Pl Ty 2R UE DRI IP‘*"?H” GRS U N e RN Al
Rk =P «\EY’W@ ' % & *Sﬂqﬁiﬁ FIH o =4 DA 5 EIVF TR - 8
B E B0 (BSV) o fy B BRI, (BBIV) M) ST (QIV)

—Fﬁ"ﬁj*@ JUHJ%ET} BSVi— 7 badnavirus » FT10F ] > R I
05 S IR BEJCEHFHOBFHOD o LRl T pararetrovirus o TR
Eﬁi'ﬁil'ﬁ:“ (mtegrate) rir?ﬁ?%ﬁl PRAE 14D o BBMVEL— 72 potyvirus » [N
[i jﬁgu e IR T M H Y B *TFWB@_ =5 ‘ﬁ%%@%ﬁ*ﬁ CMun’?‘y
FIPIR B T BB AT - [N R - BI85 ¢

T R tiir*r,jg’ ;‘*J‘[\;kﬁfjmﬁiéﬁ AU I(migratory endoparasitic

nematode) * (Y[ : Tfi’f?]?ﬁ%% Pratylenchus spp. ™ BB,
Helicotylenchus multicinctus (Cobb) Golden) @ I') & 3584 ( Radopholus
similes (Cobb) Thorne febb%rs [@G3) o PO HY 7 SYVIUE FIAY KL I 28
FIFVTHIRE = A pa A8 (Moko disease)RLFTAEI[A Pseudomonas solanacearum
(BTYabunchi 374 OVPFK HFE P Burkholderia) [ - T Y
E&iﬁ@@%ﬁlﬁjﬁ * ) 9Bk o [l1Erwinia carotovora I [ERVIRIEREFTE
TP EVBENIHIRE o il > S50 Cosmopolites sordidus Germar)©O7 [
@EL%&B@%L}’H » BUIDEREET BN U1 SR > R E LIRS lﬁ’?‘f%—gﬁﬁ



& P

‘EJET«EJ | B if[ﬂjfirwﬂflfd‘*ul T J/[H[éili&— (18,20,22,53) » 2= F“]‘TUE FTJLFFUPI
s Pl e -

- AR BRI
FBETET 19705 P RIBIR0O - 219809 [ 0 SIFSELH B IE

ﬁ.%gﬂl;&lﬁu FGAFL 788 o [[LRL > [UE | DEHE ﬁgéﬁr{?ﬁ;&gmﬁgﬁm &

I?“’?T*?ﬁ%bqfI*“E'ﬁw%*ia*ﬁ%(ECSS)“O) AT riﬁf%?%?f%%ﬁ”ﬂ" E|
:%7 [HIEEI IEIF' <<§m» , Iﬂﬂ[” ﬁaﬁ‘ﬂ'ﬂéﬂ(ﬂ) s b%%%ﬁif‘i fors %(26)
W RO ¢ AR B R
I »;i}g?{ggaﬁé‘ﬁféf—?(m,m,z&ﬁﬁg@gw o PEFEL > ') = E%@HF& N [f‘
¥ [’Efi—iﬁ’iﬁ[l’ﬁﬂﬁf FE (somatic embryogenesis)f|F AEff o M mpSFE. o
?E’ﬁf%@’ﬁf FYSEAE == | B‘Jiﬁ?ﬁﬁjﬁ%{ EJ]ETJ(”) o PHIF= s TIES PSS & 55'57@(2”59,“}
3[\F‘)f?{f&i%?’affﬂ<l9>$i$j'%ﬁﬂ%f'l‘%ﬁﬁElﬁﬁlk?g‘s@iﬁ%(ECSs) RLp AT fFlJT%i
By RUEREE ﬁ*?ﬁ F[%ﬁﬁliﬁ?ﬁﬁiy*ﬁ%—mﬁ(temporaw immersion
culture system)®  f'*| ["L?E‘QT H¥ryE (] .V. Escalant, pers. comm.)bn\'éﬁﬁ

Dhed’a =% QORYIIEYF|H ] 'E"i“’%\iﬂgfﬁ%&l*%l%iﬂlﬁ& i“i‘l’[ﬁ‘ﬂiﬁﬁﬁlj?ﬁ
'Bluggoe' M Musa balbisiana Colla P ECSs » Al ks i ol v ot [Sap
E 98 EIOR5IE AR (90-94%) 55 o [ IR W 7 ] 5l 12 grtuds (1)

PIT.5WRE[Y dimethylsulfoxide [BELE N W] (cryoprotectant) 5 (2)
I 555 SR (R1°C puag i B R = -40°C (3)rira“=;ﬁh—@xf_ﬁ“é [ IR

=-10°C > I'9[3E7FF (ice crystallization)Z&# o I'JE-ARIK](fluorescein
diacetate) e~ R > FUE |y B AT IR IW R 15 @leip =1 PRAE

R EREARCD o =PI ERL > ECSs 1L [ 8 (SR fl 7 fropes - ﬁﬂ . ﬁﬁ[“ e
AP 110 A 5T R BT ERRPRI 0100+ SR G IR W 1
10 T R LU 40-50% 0 1 BCSs -



SR RO - BCSs pugs > 75 R0 ST i I RV &

FUE EVRIFORE - 2 o PAIFS > BTN 785 (Rl 5 R BV, 2 o
OO o Megia 257" NFTAEEAY I ?H“JF[EECSw S @T’F‘%u o {HL o Fl
BRI T 8T JAVE ARSI S - Panis 70 OO AR
7E'Bluggoe ' » [i" I £ 1PIAC 58 & EFHE | & S BURRE o P9 > AR AR AL TR
[ERL & (feeder layer) &R ’E’T’I?“*?ﬁ SRR ﬁ.ﬁ'{ﬂ;@@ﬁf ’E’T?E}(lo ml ™)
EFTIVE R IR R T AR BRI 2 20-40% © bl RPERE R
ﬁl[ﬁjgfjgﬁﬁ(sm o

= PO U 7 B,

R T A IR R R R BRIV e o I RN R FR
v HPEB S BAECS s » 117 % BIPRS00 o RSTSE IEIE'JE%MEE%I
(Agrobacterium) (Fx 157 ik BT SERGETY, > b 2 R AR (D) o

FURTE e S OB R0 = 2 () F R P
(electroporation) » I DNA &7 ElnﬁE"W%#‘ZTQ%Lﬂ: R TECAD - (2) 7]
FIBPRE AR - (&R~ J8R ECSs > il 2 o35l 0070 - e (3) ' AW
*p‘s[t T IEERT & AT ET (7). “, AR RGN

L. sy SRR T TR A

I s “ii“%‘fﬁ%\%*ﬁﬁ' Bluggoe ' FA% [4aF o iRk - #5571 BETRYRL
EC R O DNAFIJ%’H A @Jﬁm@mj%ﬁ RV ’él 71960
1 FF FL‘ o E ]%%Elﬁ\b(l)%iﬁggly!ﬁ%%\/cm ;(2) ASPF“{ \y@;ﬁfﬂOmM
potassium-aspartate,SmM calcium-gluconate,S5SmM MES®0.55M mannitol
(pHS5.8)®0;(3) PEG (polyethylene glycol ¥ Ki5%; (4) [ * PEG| » 45T

(S E B (heat ShOCk)kufo}' Tr S e (5)@5']@%%— B BARRE R 3k 1
7 {vﬁ’%'ii'ﬁ ?ﬁ'l‘ikﬂfir}%lﬁf @T?“,(@?f“j\ %?Uﬁﬁ{ FIPIVERBELEN o F[2 PR ERE
HFE gusd Elﬂﬂim F 0 B DNA Eiﬁﬁ FFA+EL *Sﬁgrﬁli il
929669

PR (BEL 3 A BRI ORI 0 SV I ORRARF £
(protocol) » K fi* i & LPEGARERR O -



. SRR MR A BRI TR

ET'LI’EI%*%W&F‘;T%ZEWHILTUEE * %E'?"/H'[iﬂ ?S“EI*H o BhIF=
'E%Tfjﬁfi'i%@i”ifﬁfﬁlg' z{r_}ﬂ‘@‘ﬁ?ﬁ“;‘w% ’ rjci!fH‘ZLﬁj[FK S gusA ELP"FW@?’T
] o ['E,Eljas—rgwjﬁéfg<7o>s#liﬁrﬁp[@g}y CaMV35S ?if“*JiJ'H/—E'I ﬁ,&lﬁ'm}ﬁ%sﬁ
PR TR (358-35S-AMV) 9 FTEF AN - BB
S 10001 i1 £ BTi925mg AFV) o AR o Ol b A l“ﬁ?f S
F ECSs HlpJ ERAEIT) (1) o gﬂgﬁﬁ A;E} B Jp‘ﬁr“’%*—'fl}gujrﬁ_& J]}J
S s Ié&’ﬁl o Feg] lﬂjﬁ EIRITRW RIGERYASL « 15 GUS 75k 55 ?T?i
i 355-35S-AMV FEEIGUSHYAAL » FFiA” Emu ﬁgw P e - 1
H PSSP BT GRS Ac 1092 f ubiquitin fUY
Fraas ,iF[féqT 14 B5Y ’;ﬁEIﬁu}E[thIE%WO) o

L
L

Fo L PR SR ST SRR S AT L o
Table 1. Comparison of transient transformation frequencies of particle

bombardment in embryogenic suspensions of monocot species

e Fiet S R mg Y =g
Species Number of blue foci/mg fresh weight References
% Barley 7000/1000 (67)
=F Maize g700/100 (87)
“<H5 Rice 422/300 (91)
% Wheat 880/100 (87)
F“f% Banana 1000/25 (70)

J‘Jfﬁ'J“»"EJ gusA ¥ hph (— FEffi{E F hygromycin T?ﬁl’“’ﬁ@?i
hygromycin phosphotransferase EIUELP\')E*%ﬁﬁiﬁ\'ﬁlfﬁﬂ?’ﬁgﬁﬁgﬁﬁiﬁ@
'Bluggoe 'R [4aF a2k » #93% 5 hygromycin HfEFnE o 73 Eﬁ%ﬁi



BRERpq 7] i > tHARLETF ) GUS- IR MA@t = =0 hygromycin fEpOREfk
A R A o ETER O AUSE GUS-PRES T e tﬂ%lﬁlﬁiﬂjﬁ'fﬂ [
Hi» PR~ e =5 208 S ﬁ%ﬁ?ﬁéﬁi AVl ge R BRI
HIAPWE | & putaifing < I') PCR 5374k hygromycin ?FEFFEJ DNA - %ﬁi A ?flg
kA Prie i o E R P pph Elﬂi%"ﬁ%&ﬁ'ﬁ'{ ° ik Z FEP ISR o
T e P (R P [[OTTR DNA B B e B ;ﬁjﬁg{;@m\]
P77 PCR B2 > S R LAl o A Rl LA DNART SR
FURFRLN o 20 = IR 5 LA 0 -

e TFJEU%?%%’ cﬂ?p(l) hygromycin FUfERIE] > (2) gusd FLINT Tl
TP RERSIVAREAS (3)d ] FPNFE AR B AR SRR
ARk TRy B PNIEGERE R -

fjL Pl o = 2 BT R [FIROBL P = > RS S ORISR
H = 35 o T PR SRR R [V o S AR IR v o H AR

W o AR A o BRIEPRL T‘ir?f%ﬁﬁ%%iﬁfﬁ “fi""éjﬁj@@i?l(“) ° Tk
B QP i A B - SR R RIS « B
RREE FAT R Bl T A M R IV F ) & B (generative phase)“'%'ﬁ”l??lid !
e Ef“%if’ﬁﬁf“ ’ E[Jfﬁ 'Williams' * 'Three Hand Planty' > ZZf'1 ECS £}
S 2 pOAEAR o TR Re e 5 2 S (ST ERERRESE AR
(9 ( R.Swennen,pers. comm.) °
(FHFF - Becker I 4 =Ry By o I' [k =" ST ERE AUIEI) 2300 o F[H [HF =7 5
PURE) GEP Wapt [T P HATRTED fORTRHHEBE] Grand Nain' fURR7
AP s BT EATRE o Skt LA SR & 4RI ©)) -

3. AR IEMR (Agrobacterium-nediated) &S 55 & 72 BHET

VB PR /7 B AR 5 > 79 [H ' Grand Nain BT s iy
B ST bR o AR N2 B R AUE TS E S R R ‘1'%—# FARS o F

— PRI 0050 F RS AR R ffl*?ﬁ% EEJ@EE E AR B
pBI141 > 2] acetosyringone [EHLEM AT [ﬂf é@i’iﬁ =91 > {EY BN
FJ"EJ gusd ¥ neo #F[Elﬂ’ % HeE L Kanamycin Pft o flrgthe > & 4
“SEIP Kanamycin FEk o A5 NEEG FEEEP ¢ (1) F) AR > BT ]



RO RS 1 IGRELEN 5 ()Rl PSR o3 RIPVELPAE DNA HI(3)
RN RR AR o FE - ASERTSAVESH - g H L
e SN 1ERRRN = Tl ey (W 2 QDR ZAngite b IES Nl cui
FRAE S () TR BRIRFS R BTRIF) 2 6057 3)ARRIEY DNA H i
PAFLZ R e Tl o T TR Y [ o A P P
[RIBH TR R 1 SR [

(FEF¥ - Perez Hernandez & " H5 Iy EAMFRMZRE > i B RE
e SRkl S/l = A [ L e SisaE N W%%Eﬁ(swarm agar plate system)fiy{~

SF1E (chemotaxis) » IR AR PR AR BBV R - BT BN o AR 1P
RS T P ST R 1005 L 26 -

TR R

mﬂﬁﬁ

L EU? ik @iju’?fﬁyiiﬁ # ﬁf PO RN 4 [ e - N
= Flgiguﬁwﬁt };KF]‘F 33135}7’@7'%[%% VS l@’rpj,fklﬁgﬂ » Ty Efﬁﬂﬁﬂ
[ T‘irﬁf%ﬂ'ﬁ“?«i'(% TR E B 18T (antifungal proteins,
) ¢ RSB0 RS IR
PIprE =" ST ESEH > KLy r[%ﬁif&(cysteme)ﬂi B e 3G AFPs SUE
w5 ffﬁg f‘,%gl%l’ﬁ r[ﬂ‘ﬂﬁ BB B0 Mycosphaerella fijiensis ¥
Fusarium oxysporum H%”"ﬁj}‘ﬁl"p“ Il Eﬁ » $f 4 ;‘%rbﬁ}%xmw I —Fﬁ
(12) o =2 AFpsﬁIEII’FI\J CDNA 7 =1 FEFLTE JFICQO » B gl (89 W% LD 15T BT
o gbiT o EHI- e AP A5 FLPNIEGAV R EARARH 1 A TR ST
#f Alternaria longipes POffcl® (83 o SHIERSE AFPs v BLNEGEAEAR 12
ot S e S A AR 50 AT RS D RO B A
EARRRF P, Ifi TR B P o FH o AFPST BRERBPE] TR e A
Lo 2 R P R

(ﬁﬁﬁ:ﬁﬁﬂmeygh@mﬁlﬁﬁmwwﬁwgamﬁgwgp@
(Anti-microbial protein)RlPNvRE~MEGRHEIT ELF1 e 22 5] PR/ N FEL 53



#7 » RT-PCR/1= 3% 554770 ELISA WL » i fL o v s pora et
PR AR o 2R (Teaf disc) R0 R > RV ITGARER S5 200t 8 it
F (64 o )

05 51 (BBTV)RLP b~ {5 2.3 P79 Mg » 35 > Harding 34 00 %
Thomas #Dietzgen®)=I;jEE [ZiFJJﬁ = (% £518-20nm) > |H'[ |
s SDNA ﬁ”’ﬁ?l’“ppﬁ 3t %ﬁ[i IF=9 > FIRESE DNA &GO R 2! Jﬁﬂf\‘j
TR pUET R g es) ?‘F'EJF% DNA Z=g iy o B8 o F%]%AIT ° BBTV £LP
A [F‘ FUETIE DNA A5 [y ey » IS=IRE kS EA s rilﬁﬂf? FYFIT
FLUE— [[E'F’TEJ— [FEAEA= (ORE, open reading frame)( e Harding 5" (34
e Bl ffst ORE 1"kl Sdpmbl P - i oag BB 2 i sl =7 (r ibozyme
technology) > fj=[= 1 BBTV "r‘iﬁ?%\HI?EQ(J.L. Dale, pers.comm.) ° f&

» BBTV [P RIREAY > - flip - s o) B FEF?J'J PVFESHOD T
BBV fi* f= P 1 il =y 5 phyms B RICOT92 3] el Ay
SEe ik o
ST R BBV [ s BT O B b S SR 3T S [ B
S FE A T(5) }_ﬂlu‘rf ) SEH i E [J’IEGI“ gjaéﬁguig\% Ejggl[ﬂqrg?@fgjgfj
b o SO S
BP0 5 B pas g e T S e FLA R ) S (l)miﬁ’? e lytic
enzyme ) Y FSE AT 1T (nematicide protein)fvsf! riﬂ“%ﬁ?ﬁlﬁf% Hoo
B (2) BRI ENRELPY o 0 AR 5 (3) RfEGE B Y
SR T BRI PR S T R IS - TR T RS
Pap Fuﬁi f9 % BORRETH (plantibodies) ! T‘Hﬁjﬂﬁ“w%%ad“‘ﬁ”‘ ”f“EIE/[
e VRS o fIE s SV PGPSR T PR 4 0 B E SR P
S ERA PR 20 R 755 PR

N II 2] [~ 4
Rt TR
TS T P I ;}“EJ*’JpéJF‘;EJ:Efﬁ"?‘}?fi'ﬁj‘[\;kgfj
W@?ﬁﬁ?}ﬁ(”) ° 71994 > 32 FDA (Food and Drug Administration) fU/&
i o Calgene Tl £15% FlavrSavr'" foFmhtfe > ﬁ"ﬁjﬁzﬁ?ﬁ%‘?ﬁ'ﬁf&’l’%?@



(5 | PFHGERL P > BE S e S PO 5 TR B R i T PR
(=

PRI E SRR I T R RO bR A0 o B
RIF A T 5] o e et b e jé'ﬂ’?vﬁ?%?({g o F'Lj
PRy pCR R RRVRES ] - B2 R R RIS e - SR
RIS LS n T Eeni I EIE SRR Jatiie it b SN IR G
(AT [FEpOAEER o £~ P R i A A e B g
PR, L5 8.5 I ART  D
Ko o

H P m[vp I (R [&l:quj}ff[(l)clﬁ%aﬂﬁ# R = F"}"Jriﬁ\[*éf’ﬂ?f?“ﬁﬂjpji
(3P T B (RS RHRE 5 TIEEE AR A RAPVESE 5 (2)
=P AT N P T HP R i g 7 E“Elf?ﬁllhfﬁ’ig’?'ﬁ"f@l’ ()R]
R LR £ 75 S EV R TR 2R SR LR P (T AT PR
(methlomne))ﬂiA , Tﬁﬁ Flgﬂi“él ETfH o

ES F’E %ﬁf.gﬁ*ngﬂj L [ & R A | e L NPT %]%%‘IF[ s ;Y [EH
R IR s e > TG ELA T i o i TClendennen AT May (!9
Medina-Suarez <&~ GOFEAT ) RAVEIGN] & - A BN PA) cDNA R e
(differential screemng)ﬂ‘hﬁﬁ/\I o (i TEE EEE T AR EGEA o
[l AR U (transeripts) o FITT (B9 [LRL ) BS “HJF%‘E{T*H B EUH
[ -

MR BRATE YRS - [T 31KDa(p31) S 1T S A 1

T o [ H] ’Hfﬁi%flﬁj(ammo terminal )3T W P S R R

“ p31 o ARRBET o SEE ] TR SR Tra(chi tinase) RLFIF < 7
E'JPLH'}‘JE-pﬂ PRSI ST P LG ] VBT e i A - @J‘FE#/'\'
AIFY cDNA Rip 1> )2 gk 5 B~ B p31 fiV cDNA » 271 IERS R A5
BT RNA BT ST THIET 0 3F cDNA R S RN A E
PR AL (RS A S R BEEEY G R D - F1¥ - 57T
¥ p31 Al RRL VAT AR R SR < ST R E 2
T b VBT TR RS R TR R

10



(FHHF - BT Clendenen =~ =175 = I cDNA “ ¥ (PEL,G1AXG8A) °
PR 2T AR B A B AT o [R5 D 55 AR P R
SRILE IR I - S0 =S %‘éﬁﬁi PAT) o Y7 e sl 'F IR SR A
Rl R A 1 L PR ) o

=~ BBEEN

Lyons 3% GO B 537 4 Papp L R ¢ % oA TR
R o

BB RS ST B NS PR F o PR [ fERE Y B-RIE X S
FIPVEL(HBsAg) (400 > 2R =RV Bl NGRS B AR - % 2 EiAE
HBsAg(rHBsAg) ° [fillf » = AEHIA %A = 5 immuno-af finity
purification)E%Q'%;Tf%’% : fQ%F‘EJiF;;Ef rHBsAg F’J‘J%ﬁ%’?‘}ﬁﬁ%ﬂﬁiﬁl
(VLPs) = x&~ W= » TR EPIRY VLPs 1235 8 B - ag e VET - (]
i3 Bj@’#fﬁ'f%(g‘” o AR A o O SRR R PR PSS AT (Recombi vax,
Merck Sharpe and Dohmne) ° E«L%EiﬁWi%fﬁﬁ%ﬁ R BT f’féji?' F9E
FIAH R RER AV EL ’I*E'TEY‘F;JK P TREBD) o R (R ISP
BB VB E IR (diar rheal ) (00 5 P95 (C.T . Arntzen,

pers.comm.) °

=21

1

HEY [=Dr. R. Swennen *{IWymtintercept Ltd. 7 &7 » FF-553 -

11



SV

. Abdelnour-Esquivel, A. and J.V. Escalant. 1994. Cryopreservation of somatic
embryos of Musa Grand Naine(AAA). The 11th ACORBAT Meeting, San Jose,
Costa Rica. (Abstract).

. Alvard, D., F. Cote, and C. Teissen. 1993. Comparison of methods of liquid
medium culture for banana micropropagation. Plant Cell Tissue Organ Culture
32:55-60.

. Anonymous. 1994. FAO Trade Yearbook 1993. FAO, Rome.

. Anonymous. 1995. FAO Production Yearbook 1994. VVol.48. FAO, Rome.

. Bateson, M.F. and J.L. Dale. 1995. Banana bract mosaic virus:characterisation
using potyvirus specific degenerate PCR primers.  Arch. Virol. 140:515-527.

. Becker, D.K., B. Dugdale, M.K. Smith, R.M. Harding, and J.L. Dale. 1999. Genetic
transformation of Cavendish banana (Musa spp. AAA group) cv. ‘grand nain' via
microprojectile bombardment. Infomusa 8(1): XI1-XI1I(Abstract).

. Beveraggi, A., X. Mourichon, and G. Salle. 1993. Study of host-parasite

interactions in susceptible and resistant bananas inoculated with Cercospora

fijiensis, pathogen of black leaf streak disease. ~ Proc. Intl. Symp. on Genetic

Improvement of Bananas for Resistance to Diseases and Pests. Montpellier, France.

p. 171-192.

. Broekaert, W.F., W. Marien, F.R.G. Terras, M.F.C. De Bolle, P. Proost, J. Van

Damme, L. Dillen, M. Claeys, S.B. Rees, J. Vanderleyden, and B.P.A. Commue.

1992. Antimicrobial peptides from Amaranthus caudatus seeds with sequence

homology to the cysteine/glycine-rich domanin of chitin-binding proteins.

Biochemistry 31:4308-4314.

. Broekaert, W.F., B.P.A. Cammue, M. De Bolle, K. Thevissen, G. De Samblanx,

and R.W. Obsorn. 1997. Antimicrobial peptides from plants. Critical Rev. Plant

Sci. 16:297-323.

10. Burns, T.M., R.M. Harding, and J.L. Dale. 1995. The genome organization of

12



banana bunchy top virus: analysis of six sSDNA components. J. Gen. Virol..
76:1471-1482.

11. Cammue, B.P.A., M.F.C. De Bolle, F.R.G. Terras, P. Proost, J. Van Damme, S.B.
Rees, J. Vanderleyden, and W.F. Broekaert. 1992. Isolation and characterization
of a novel class of plant antimicrobial peptides from Mirabilis jalapa L. seeds. J. of
Biol. Chem. 267: 2228-2233.

12. Cammue, B.P.A., M.F.C. De Bolle, F.R.G. Terras, and W.F. Broekaert. 1993.
Fungal disease control in Musa: application of new antifungal proteins. Proc. Intl.
Symp. on Genetic Improvement of Bananas for Resistance to Diseases and Pests.
Montpellier, France. p. 221-225.

13. Cammue, B.P.A., K. Thevissen, M. Hendriks, K. Eggermont, 1.J. Goderis, P.
Proost, J. Van Damme, R.W. Oshorn, F. Guerbette, J-C. Kader, and W.F,
Broekaert. 1995. A potent antimicrobial protein from onion (Allium cepa L.)
seeds showing sequence homology to plant lipid transfer proteins. Plant Physiol.
109: 445-455.

14. Christensen, A.H. and P.H. Quail. 1996. Ubiquitin promoter-based vectors for
high-level expression of selectable and/or screenable marker genes in
monocotyledonous plants. Transgenic Res. 5:213-218.

15. Clendennen, S.K. and G.D. May. 1997. Differential gene expression in ripening
banana (Musa acuminata cultivar Grand Nain) fruit. Plant Physiol. 115:463-469.
16. Clendennen, S.K., P.B. Kipp, and G.D. May. 1997. The role of ethylene in banana
fruit ripening.  Proc. of the NATO Advanced Research Workshop on Biology and

Biochemistry of the Plant Hormone Ethylene. Crete, Greece. p.141-148.

17. Clendennen, S. K. , J.A. Kellogg, C.B. Phan, N.M. Webb, V.R. Bommineni, H.
Mathews, and D. Ry Wagner. 1999. Characterization of fruit-specific transcripts
and their associated promoters in Cavendish banana. Infomusa 8(1):VIII-
IX(Abstract).

18. Cote, F.X., J.A. Sandoval, P. Marie, and E. Auboiron. 1993. Variations in

micropropagated bananas and plantains: literature survey. Fruits 48:11-18.

13



19. Cote, F.X., R. Domergue, S. Monmarson, J. Schwendiman, C. Teisson, and J.V.
Escalant. 1996. Embryogenic cell suspensions from the male flower of Musa AAA
cultivar Grand nain. Physiol. Plant. 97: 285-290.

20. Cronauer, S.S. and A.D. Krikorian. 1986. Banana (Musa spp.). In: Bajaj, Y.P.S.
(ed.). Biotechnology in Agriculture and Forestry. Springer-Verlag, Heidelberg,
Germany. p. 233-252.

21. Cronauer, S.S. and A.D. Krikorian. 1988. Plant regeneration via somatic
embryogenesis in the seeded diploid banana Musa ornata Roxb. Plant Cell Rep.
7:23-25.

22. Dale, J.L. 1990. Banana and plantain. In: Persley, G.J. (ed.). Agricultural
Biotechnology: Opportunities for International Development. CAB International,
Wallingford, England. p. 225-240.

23. Dalta, R.S.S., F. Bekkaoui, J.K. Hammerlindl, G. Pilate, D.l. Dunstan, and W.L.
Croshy. 1993. Improved high-level constitutive foreign gene expression in plants
using an AMV RNA4 untranslated leader sequence. Plant Sci. 94:139-149.

24. De Bolle, M.F.C., K.M.M. David, S.B. Rees, J. Vanderleyden, B.P.A. Commue,
and W.F. Broekaert. 1993. Cloning and characterization of a cDNA encoding an
antimicrobial chitin-binding protein from amaranth, Amaranthus caudatus. Plant
Mol. Biol. 22: 1187-1190.

25. De Waele, D., L. Sagi, and R. Swennen. 1994. Prospects to engineer nematode
resistance in banana. Proc. of a Conference-Workshop on Nematodes and Weevil
Borers Affecting Bananas in Asia and the Pacific.  INIBAP/ASPNET, Los
Banos, Philippines. p. 204-216.

26. Dhed'a, D., F. Dumortier, B. Panis, D. Vuylsteke, and E. De Langhe. 1991. Plant
regeneration in cell suspension cultures of the cooking banana cultivar '‘Bluggoe’
(Musa spp. ABB group). Fruits 46: 125-135.

27. Dhed'a, D. 1992. Culture de suspensions cellulaires embryogeniques et
regeneration en plantules par embyogenese somatique chez le bananier et le

bananier plantain (Musa spp.). Ph.D. thesis, Katholieke Universiteit Leuven,

14



Belgium. 167pp.
28. Diekmann, M. and C.A.J. Putter (Eds). 1996. FAO/IPGRI Technical Guidelines

for the Safe Movement of Germplasm. No.15. Musa. an

edn, FAO/IPGRI, Rome,
Italy.

29. Drew, R.A., J.A. Moisander ,and M.K. Smith. 1989. The transmission of banana
bunchy top virus in micropropagated bananas. Plant Cell Tissue Organ Culture 28:
203-205.

30. Escalant, J.V. and C. Teisson. 1989. Somatic embryogenesis and plants from
immature zygotic embryos of the species Musa acuminata and Musa balbisiana.
Plant Cell Rep. 7:665-668.

31. Escalant, J.V., C. Teisson, and F. Cote. 1994. Amplified somatic embryogenesis
from male flowers of triploid banana and plantain cultivars (Musa spp.). In Vitro
Cell. Devel. Biol. 30P: 181-186.

32. Fromm, M., L.P. Taylor, and V. Walbot. 1985. Expression of genes transferred
into monocot and dicot plant cells by electroporation. Proc. Nat. Acad. of Sci.,
USA 82:5824-5828.

33. Gowen, S. and P. Queneherve. 1990 . Nematode parasites of bananas, plantains
and abaca. In : Luc, M., R.A. Sikora and J. Bridge (eds.) Plant Parasitic
Nematodes in Subtropical and Tropical Agriculture . CAB International,
Wallingford, England. p.431-460.

34. Harding, R.M., T.M. Burns, and J.L. Dale. 1991. Virus-like particles associated
with banana bunchy top disease contain small single-stranded DNA. J. Gen. Virol.
72:225-230.

35. Harding, R.M., T.M. Burns, G. Hafner, R.G. Dietzgen, and J.L. Dale. 1993.
Nucleotide sequence of one component of the banana bunchy top virus genome
contains a putative replicase gene. J. Gen. Virol. 74: 323-328.

36. Horigome, T., E. Sakaguchi, and C. Kishimoto. 1992. Hypocholesterolaemic
effect of banana (Musa sapientum L. var. Cavendishii) pulp in the rat fed on a

cholesterol-containing diet. British J. Nutrition 68: 231-244.

15



37. Karan, M., R.M. Harding, and J.L. Dale. 1994. Evidence for two groups of
banana bunchy top virus isolates. J. Gen. Virol. 75: 3541-3546.

38. Klee, H.  1993. Ripening physiology of fruit from transgenic tomato
(Lycopersicon esculentum) plants with reduced ethylene synthesis. Plant Physiol.
102: 911-916.

39. Last, D.1., R.I.S. Brettell, D.A. Chamberlain, A.M. Chaudhury, P.J. Larkin, E.L.
Marsh, W.J. Peacock, and E.S. Dennis. 1991. pEmu: an improved promoter for
gene expression in cereal cells. Theor. Appl. Genet. 81: 581-588.

40. Lockhart, B.E.L. 1986. Purification and serology of a bacilliform virus associated
with banana streak disease. Phytopathology 76: 995-999.

41. Lockhart, B.E.L. 1996. Developing methods to detect banana streak virus in
Musa. In : INIBAP Annual Report 1995. INIBAP, Montpellier, France. p.14.

42. Lopez-Gomez, R., S.K. Clendennen, and M. Gomez-Lim. 1998. The abundant 31-
kilodalton banana pulp protein is homologous to class-I11 acidic chitinases.
Phytochemistry 47:613-619.

43. Lyons, P.C., G.D. May, H.S. Mason, and C.J. Arntzen. 1996. Production of
protein pharmaceuticals in transgenic plants. Pharma. News 3: 7-12.

44. Ma, S.S. and C.T. Shii. 1972. In vitro formation of adventitious buds in banana
shoot apex following decapitation. J. Chinese Soc. Hort. Sci. 18: 135-142.

45. Marroquin, C.G., C. Paduscheck, J.V. Escalant, and C. Teisson. 1993. Somatic
embryogenesis and plant regeneration through cell suspensions in Musa acuminata.
In Vitro Cell. Devel. Biol. 29P: 43-46.

46. Mason, H.S., D.M.K. Lam, and C.J. Arntzen. 1992. Expression of hepatitis B
surface antigen in transgenic plants. Proc. Nat. Acad. Sci.,( USA) 89: 11745-11749.

47. May, G.D., A. Rownak, H. Mason, A. Wiecko, F.J. Novak, and C.J. Arntzen.
1995. Generation of transgenic banana (Musa acuminata) plants via
Agrobacterium-mediated transformation. Bio/Technology 13: 486-492.

48. Medina-Suarez, R., K. Manning,, J. Fletcher, J. Aked, C.R. Bird, and G.B.

Seymour.  1997. Gene expression in the pulp of ripening banana: Two-

16



dimensional SDS PAGE of in vitro translation products and cDNA cloning of 25
different ripening-related mMRNAs. Plant Physiol. 115: 453-461.

49. Megia, R., R. Haicour, L. Rossignol, and D. Sihachakr. 1992. Callus formation
from cultured protoplasts of banana (Musa sp.). Plant Sci. 85: 91-98.

50. Megia, R., R. Haicour, S. Tizroutine, V. BuiTrang, L. Rossignol, D. Sihachakr,
and J. Schwendiman. 1993. Plant regeneration from cultured protoplasts of the
cooking banana cultivar Bluggoe (Musa spp., ABB group). Plant Cell Rep. 13: 41-
44,

51. Mobambo, K.N., F. Gauhl, D. Vuylsteke, R. Ortiz, C. Pasberg-Gauhl, and R.
Swennen. 1993. Yield loss in plantain from black sigatoka leaf spot and field
performance of resistant hybrids. Field Crops Research 35: 35-42.

53. Novak, F.J. 1992. Musa (bananas and plantain). In : F.A. Hammerschlag and
R.E. Litz (eds.), Biotechnology in Perennial Fruits. CAB International,
Wallingford, England. p. 449-488.

54. Novak, F.J., R. Afza, M. Van Duren, M. Perea-Dallos, B.V. Conger, and X. Tang.
1989. Somatic embryogenesis and plant regeneration in suspension cultures of
dessert (AA or AAA) and cooking (ABB) bananas (Musa spp.). Bio/Technology 7:
154-159.

55. Osborn, R.W., G.W. De Samblanx, K. Thevissen, K. Goderis, S. Torrekens, F.
Van Leuven, S. Attenborough, S. Rees, and W.F. Broekaert. 1995. Isolation
and characterisation of plant defensins from seeds of Asteraceae, Fabaceae,
Hippocastaneaceae and Saxifragaceae. FEBS Letters 368: 257-262.

56. Ostmark, H.E. 1974. Economic insect pests of bananas. Annual Review of
Entomology 19: 161-176.

57. Panis, B.J., L.A. Withers and E.A.L. De Langhe. 1990. Cryopreservation of
Musa suspension cultures and subsequent regeneration of plants. Cryo-Letters 11:
337-350.

58. Panis, B., D. Dhed'a and R. Swennen. 1992. Freeze-preservation of embryogenic

Musa suspension cultures, In:  Adams , R.P. and J.E. Adams (eds.).

17



Conservation of Plant Genes. ~ Academic Press, New York, U.S.A. p. 183-195.

59. Panis, B., A. Van Wauwe, and R. Swennen. 1993. Plant regeneration through
somatic embryogenesis from protoplasts of banana (Musa spp.). Plant Cell Rep. 12:
403-407.

60. Panis, B., L. Sagi, and R. Swennen. 1994. Regeneration of plants from
protoplasts of Musa species (banana). In :Baja, Y.P.S. (ed.). Biotechnology in
Agriculture and Forestry, Vol.29. Plant Protoplasts and Genetic Engineering V.
Springer-Verlag, Berlin, Heidelberg, Germany. p. 100-112.

61. Panis, B., N. Totte, K. Van Nimmen, L.A. Withers, and R. Swennen. 1996.
Cryopreservation of banana (Musa spp.) meristem culture after preculture on
sucrose. Plant Science. 121: 95-106.

62. Perez Hernandez, J.B., R. Swennen, V. Galan Sauco, and L. Sagi. 1999.
Agrobacterium-mediated transformation of banana embryogenic cell suspension
cultures. Infomusa 8(1):XII1(Abstract).

63. Ploetz, R.C. 1990. Fusarium wilt of Banana. APS Press, St. Paul, MI, U.S.A.

64. Remy, S., I. Deconinck, R. Swennen,and L. Sagi. 1999. Development of a leaf
disc assay to assess fungal tolerance in banana. Infomusa 8(1): XV (Abstract).

65.Reuveni, O., Y. Israeli, and E. Lahav. 1996. Somaclonal variation in banana and
plantain (Musa species). In :Baja, Y.P.S. (ed.). Biotechnology in Agriculture and
Forestry, Vol.36. Somaclonal Variation in Crop Improvement Il.  Springer-
Verlag, Berlin, Heidelberg, Germany. p. 174-196.

66. Richter, L., H.S. Mason, and C.J. Arntzen. 1996. Transgenic plants created for
oral immunization against diarrheal disease. J. Travel Med. 3: 52-56.

67. Ritala, A., L. Mannonen, K. Aspegren, M. Salmenkallio-Marttila, U. Kurtun, R.
Hannus, J. Mendez Lozano, T.H. Teeri, and V. Kauppinen. 1993. Stable
transformation of barley tissue by particle bombardment. Plant Cell Rep. 12: 435-
440.

68. Rowe, P.R. 1994, Banana plant 'FHIA-01". US Patent No.PP8983.

69. Sagi, L., S. Remy, B. Panis, R. Swennen, and G. Volckaert. 1994. Transient

18



gene expression in electroporated banana (Musa spp., cultivar 'Bluggoe’, ABB
group) protoplasts isolated from regenerable embryogenic cell suspensions. Plant
Cell Rep. 13: 262-266.

70. Sagi, L., B. Panis, S. Remy, H. Schoofs, K. De Smet, S. Remy, R. Swennen,
and B.P.A. Cammue. 1995a. Genetic transformation of banana and plantain
(Musa spp.) via particle bombardment. Bio/Technology 13. 481-485.

71. Sagi, L., S. Remy, B. Verelst, B. Panis, B.P.A. Cammue, G. Volckaert, and
R. Swennen. 1995b. Transient gene expression in transformed banana (Musa spp.,
cultivar '‘Bluggoe’) protoplasts and embryogenic cell suspensions. Euphytica 85:89-
95.

72. Sagi, L., S. Remy, B. Verelst, R. Swenen, and B. Panis. 1995c. Stable and
transient genetic transformation of banana (Musa spp.) protoplasts and cells. In :
Bajaj,Y.P.S.(ed.). Biotechnology in Agriculture and Forestry, Vol. 34. Plant
Protoplasts and Genetic Engineering VI.  Springer-Verlag, Berlin, Heidelberg,
Germany. p. 214-227.

73. Sandoval, J.A., F.X. Cote, and J. Excoute. 1996. Chromosome number variation
in micropropagated true-to-type and off-type banana plants (Musa AAA Grande
Naine cultivar). In Vitro Cell. Devel. Biol. 32P: 14-17.

74. Schoofs, H. 1997. Origin of embryogenic cells in Musa. Ph.D. thesis, Katholieke
Universiteit Leuven, Belgium. 223pp.

75. Singh, Z., R.A.C. Jones, and M.G.K. Jones.  1995. Identification of cucumber
mosaic virus subgroup | isolates from banana plants affected by infectious
chlorosis disease using RT-PCR. Plant Disease 79: 713-716.

76. Smith, E.F.  1910. A Cuban banana disease. Science 31: 745.

77. Smith, M.K. and R.A. Drew. 1990. Current applications of tissue culture in plant
propagation and improvement. Australian Journal of Plant Physiology 17,:267-289.

78. Stover, R.H. 1983. Effect du Cercospora noir sur les plantains en Amerique
Centrale. Fruits 38: 326-329.

79. Sun, E.J., H.J. Su, and W.H. Ko. 1978. Identification of Fusarium oxysporum

19



f.sp. cubense Race 4 from soil or host tissue by cultural characters. Phytopathology
68: 1672-1673.

80. Tada, Y., M. Sakamoto, and T. Fujimura. 1990. Efficient gene introduction into
rice by electroporation and analysis of transgenic plants: use of electroporation
buffer lacking chloride ions. Theor. Appl. Genet. 80: 475-480.

81. Taq, T.A., H.S. Mason, J.D. Clements, and C.J. Arntzen. 1995. Oral
immunization with a recombinant bacterial antigen produced in transgenic plants.
Science 268: 714-716.

82. Terras, F.R.G., H.M.E. Schoofs, M.F.C. De Bolle, F. Van Leuven, S.B. Rees,
J. Vanderleyden, B.P.A. Cammue, and W.F. Broekaert. 1992. Analysis of two
novel classes of plant antifungal proteins from radish (Raphanus sativus L.) seeds.
J. Biol. Chem. 267: 15301-153009.

83. Terras, F.R.G., K. Eggermont, V. Kovaleva, N. Raikhel, R. Osborn, A.
Kester, S.B. Rees, J. Vanderleyden, B.P.A. Cammue, and W.F. Broekaert.
1995. Small cysteine-rich antifungal proteins from radish (Raphanus sativus L.):
Their role in host defense and their constitutive expression in transgenic tobacco
leading to enhanced resistance to fungal disease. Plant Cell 7: 573-588.

84. Thanavala, Y., Y.F. Yang, P.Lyons, H.S. Mason, and C. Arntzen. 1995.
Immunogenicity of transgenic plant-derived hepatitis B surface antigen. Proc. Nat.
Acad. Sci., (USA) 92: 3358-3361.

85. Thomas, J.E. and R.G. Dietzgen. 1991. Purification, characterization and
serological detection of virus-like particles associated with banana bunchy top
disease in Australia. J. Gen.Virol. 72: 217-224.

86. Thomas, J.E., M.K. Smith, A.F. Kessling, and S.D. Hamill. ~ 1995. Inconsistent
transmission of banana bunchy top virus in micropropagated bananas and its
implication for germplasm screening. Aust. J. Agricul. Res. 46: 663-671.

87. Vain, P., N. Keen, J. Murillo, C. Rathus, C. Nemes, and J.J. Finer. ~ 1993.
Development of the particle inflow gun. Plant Cell Tissue Organ Culture 33: 237-
246.

20



88. Vuylsteke, D.R. 1989. Shoot-tip culture for the propagation, conservation and
exchange of Musa germplasm. In:  Withers L.A. (ed.). Practical Manuals for
Handling Crop Germplasm in vitro, Vol.2. IBPGR, Rome, Italy. p. 1-56.

89. Vuylsteke, D., R. Swennen, and R. Ortiz. 1993a. Development and performance
of black sigatoka-resistant tetraploid hybrids of plantain (Musa spp., AAB group).
Euphytica 65: 33-42.

90. Vuylsteke, D., R. Swennen, and R. Ortiz.  1993b. Registration of 14 improved
tropical Musa plantain hybrids with black sigatoka resistance. HortScience 28:
957-959.

91. Wang, Y.C., T.M. Klein, M. Fromm, J. Cao, J.C. Sanford, and R. Wu. 1988.
Transient expression of foreign genes in rice, wheat and soybean cells following
particle bombardment. Plant Mol. Biol. 11: 433-4309.

92. Xie, W.S. and J.S. Hu.  1995. Molecular cloning, sequence analysis, and
detection of banana bunchy top virus in Hawaii. Phytopathology 85: 339-347.

93. Yabuuchi, E., Y. Kosako, H. Qyaizu, I. Yano, H. Hotta, Y. Hashimoto, T. Ezaki,
and M. Arakawa. 1992. Proposal of Burkholderia gen. nov. and transfer of seven
species of the genus Pseudomonas homology group Il to the new genus, with the
type species Burkholderia cepacia (Palleroni and Holmes, 1981) comb. nov.
Microbiol. and Immunol. 36: 1251-1275.

94.Yeh,H.H., H.J. Su, and Y.C. Chao.  1994. Genome characterization and
identification of viral-associated dSDNA component of banana bunchy top virus.
Virology 198: 645-652.

95. Zhang, W., D. McElroy, and R. Wu. 1991. Analysis of rice Actl 5' region

activity in transgenic rice plants. Plant Cell 3: 1155-1165.

21



