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Green Fluorescence Expression in Two Aquarium Plant Species by

Agrobacterium-Mediated ¢gfp Gene Transferred into the Target Tissues
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ABSTRACT

The development of plants containing novel characteristics can be done using gene
transfer of the target gene into the plant genome. This study aimed to obtain information on the
green fluorescence expression of the gfp gene in 2 aquarium plant species, Anubias nana and
Hyegrophila difformis. The Agrobacterium-mediated gene transfer was used to transfer the gfp gene
and other necessary genes for the process of expression into the plant target tissues. Somatic
callus was used as the target tissue for gene transfer in A. nana, while somatic callus and shoots
were used in H. difformis. The results found that the transformation efficiency was 280 cells of
the Agrobacterium with plasmid (oCAMBIA1304) inside per 1 ug of the plasmid used. The gfp gene
with all necessary other genes was successfully transferred, confirmed by the blue spots by the
GUS gene from histochemical analysis, the occurrence of the target 327 bp band of the gfp DNA
by the PCR technique, and the gfp expression as green fluorescence of the GFP protein. However,
in six-month-old T; plants produced from tissue culture from the original gene-transferred
plantlets (Ty) of both A. nana and H. difformis, which the callus was used as the target tissue, did
not show the gfp band, which was probably due to chimeras. But the T, of H. difformis that the
shoot was used as the target tissue showed the gfp band. It can be concluded that callus should
not be used as the target tissue for gfp gene transfer in these two aquarium plant species, whereas

shoots can be used as the target tissue in H. difformis.

Keywords: green fluorescence; gfp expression; target tissue for gene transfer; aquarium plants

Y q1519nsunungy nsudseas o, wialeSu andng ngamne 10900

Y Retired government officer, Department of Fisheries, Phahonyothin Rd., Chatuchak, Bangkok 10900, Thailand

2 nesiduuasimumiugnasudniih nassas 2. unus 12120

¥ Aquaculture Genetics Research and Development Division, Department of Fisheries, Pathum Thani 12120, Thailand

* Corresponding author: panomks@yahoo.com

66 M3aEFITNSNERs 99 43 atuil 1 NN9eN - IBBU 2568



UNANED

n1sisuiug L IE S nwazudanividvi
lelngldnsdeaneduiitdnvazdomnistng wad
Fluniie §eldAnwdnuwaeiSesuasdidend
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lganAnwaaad (somatic callus) Wudu (A3S5504,
2550) 7 adouldunadaud o1 ot mune
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a

guauANNTasILUTAULIBILES gfp (Mgfp5) Bu
TUslutmes (promoter gene) CaMV35S 81
Aun1ue1U¥ug Kanamycin R (KanR) wag
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2.2 anatadaid g 1ead azlng
LUANLSBY (transformation)

AT UNITANN WaVIF WazAME (2562)

LAy 43051 wazane (2563) lngtnatailadng
waditoeslnsuuaiieudeds electroporation
Fadunisnsedulagldnszualiii 2 Alaliad
AuATLYY 200 Tovia Anwglniii 25 lulashse
Tneldiaseq electroporation (BTX electro cell
manipulator 600, U.S.A) i siipeglnsuuaiiien
fikunn3vh electroporation Twemnsinas SOC
(super optimal broth with catabolite repression)
Usu1ms 1 wa. antudhevsinsiamaluides
vue1m1s daduomsiwdegns LB finauen
Ufdauzniuedu i elddmdenidearing
wupTSeudilaYunanadin pCAMBIAL304 U
Sunilaladvesdoorinsuuaiidondiasaiuuy
a9t v U uInUsEANS A saen
anaile LG{T’IEj \ag (transformation efficiency;
EDVOTEK, 2024) ilaladidiendiiasaguueinis
TWidssenesluomsiven LB wielildideszing
WUATILTBUTIUIULNEIND

2.3 9188U ¢fp L%’ﬁszﬁaL?faLflmmaﬁ
wseuls

Tneiduneusndunsisuduaindaud s
FuiaBotmneiiwseuliands 1.2 Wdvue
Uszanal 0.5 wa. vinsidsseglnsuuaiieui
fnanada pCAMBIA1304 Tua1m15imaIgns LB
waInIzAUNITRTYIazlnTLUANLS sulae TR
n’13@mﬂﬁuumﬁmmmﬂmm?{u 600 WL ULLUAS
(optical density, O.D.¢p) A28 589 spectrophotometer
Sleezlnswuaiisouasyissedu log phase
(O.D.g90 = 1.0-1.2) ¥ lUt wnd vsls¥mnmnznou
LLé’aﬁﬂiJLﬂ?iaudwmmimmqm LB finawans
acetosyringone 100 lulasluans uagnauans
celite (SI0,) 5 un./ua. vt anszs uLll 01de
mneliiAnuiaue thdwiled e
asluid eoslnsuuaiisouy nauans
acetosyringone U1u 30 U1 nButlUides
iauﬁ’uuummi?’fm%aqm LB 1y 5 §u thau
Hedefiiunsidseusiufuesinsuuniiey
muﬂummsmmqm LB ﬁmaum cefotaxime
400 31n/a. 1 10 wiliterndaioorlnsuuafi ey
LLazﬁﬁmL%aaziﬂﬁLLUﬂﬂL’%ﬂmﬁﬁmaumﬁaaeﬂJ%ﬂ
§nlaeund uiil o18 olULa seuueImisA ud
a9 MS (Murashige and Skoog, 1962) 7 ey
cefotaxime 200 {n./a. U 7 U

24 dadendiadad manefilgTunmsanetiu

ﬁ’]LﬁjaL?JaLmaé’maqawﬁ&ammiﬂL??EN
vueMsdaATIEgRs MS Aldifuaisaiunu
n15ta5gubAule BA (N6-benzyl adenine) hay
NAA (naphthalene acetic acid) dunAadaueq
iﬂffﬂmqmzmmﬁyswummﬁqm MS 7Lfiz BA
0.3 1n./a. 391U NAA 0.1 1n./a. silnansziu
Tumasan1Insza1eas i ufueou Nauen
URTauzdelnsdedu 30 un./a. Meluemsides
W 2 f Wiedusdniden

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 69



dwsulihnnnszaefiiederdvune
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?Lﬁm%ﬁ%ﬁ%%%gﬂ B-slucuronidase reporter
gene staining kit (Sigma-Aldrich, U.S.A) Ta
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2 AT RESUMIE 108 Uler GUS histochemical analysis

N13AIVABUNALAUNITUAAIDBN VDT
GUS (gusA) s‘zfaLﬂuﬁuﬁflamuwaﬁa@uwawaﬁm
PCAMBIAL304 wudn AuayLfoayaillasunis
derhnBuingadthduiuiideBodudduay
Tu vaufidueyfoaunilaifingadundu (Figure

2) dulduinninsgaen asunisangsndud

kY

Figure 1 Colonies of Agrobacterium with WelH09Y 2 WUU (LWAAAE LazAUDDL) WU LAA
plasmid pCAMBIA 1304 transformed yndnduludegensdnluiazasiu v nsu
by electroporation Unilifigadndu (Figure 2)

Anubias nana;
with callus as the target tissue used for gene transfer

Hygrophila difformis;
with callus as the target tissue used for gene transfer

ol

Hygrophila difformis;
with shoots as the target tissue used for gene transfer
Figure 2 GUS histochemical analysis reporting gene transferred into target tissues of two aquarium plants,
the callus of Anubias nana and the callus and shoots of Hygrophila difformis. The blue markings
or spots, pointed by the blue and white arrows, confirmed the reporting gene gusA (GUS)

together with the others including the gfp gene having been transferred into the plant tissue
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WY N1TATIVAOUNITUAAIDDNVDITU GUS T4
WHuisiidne wardiauianizianzas (Chalfie
et al, 1994) 9MnHaN1sATIIAEU WU31 T3
EJHLﬁEJ?m’lu’lLLazm’Jﬂizﬁ]ﬂaﬁﬂi’luﬂ’liﬁ’lﬂmﬂgu
Wil o oupadauazdusowduiiode
e et Sutuiiidedeviediugu
warlu v AilihunRliineadinGu (Figure 2)
JunsBudiuin T-DNA 7B GUS ndeudnedu
Wanune gfp equasﬂuwmaﬁm PCAMBIA1304

E.@;:::::R

Igsunsangrndlulumduevedlsiingianw
mgﬂuagLﬁaammﬁ"lﬂfﬁmaﬁaLﬁ wil oo
WY LagANINTEaNeTi e sunadanay
fusouduiodotiung

3. avseudutvene g luRwuelnedSndens

NMIRTRdeUA I oNTes Ingldlnswes
Fupsrevinanantumsueludedy oo 7l
YUIA 327 bp WU LAALAUALD ULDYUA 327
bp Tl ilasumsanerngy ﬁdqmét,ﬁaamm
Aupadaduiodoimine uazaninszanei
THuradanazfuseududodotmune v
suunfAnnmegaliiiauaufiiduesunfIngt?
(Figure 3) nan15ms2vdeulfivhillasunisdne
dnBusuusn (To) & WWunisBusuingu ofp 16
gnasaredlulufiSueveslsiinie 2 ufia s
sl ol ounadanseduseuduiiaiie
WhsneduSauan

®l=l

Figure 3 Analysis of ¢fp gene fragment in Anubias nana, with callus as the target tissue of gfp-

transfer, and Hygrophila difformis, with shoots and callus as the target tissues of gfp-transfer.

The bands being pointed by the white arrows are the 327 bp DNA bands of the gene ¢fp

having been transferred into the plant target tissue
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og1lsfiny wamsnwiuinlagld3s
fieninsraaoudu gfo lusugn (T) Fadusulsl
ih T, 074 6 e lamuuauiiBuwewun 327 bp
Tueyideaunnuazainszaieugnilliunada
Juilederdmung uanuluaninszaedld
fusouduilawdortimane (Figure 4) nnsitlsiny
woudE el Yrasduwaainnisfalews
(chimera) B3 Waw1A wazAm (2562) 83uUneri1 N3
Aalawsuilosnlusewinanszuiumsdedug
dodedmnevesiiviy Tusadidedeiilisu
wagldlasunisanednusg iy Wuweli
waddilildfunsaesuiilennaldiunisunies
Rnadildunisiedudedduiiueujiue
olnssfeduililunsdnidenagsne Sevinlviwad
Alldsunsareduseameannisdaden e
w3 el udunedlyd g wd munseglud Tuy
(Flachowsky et al., 2008; Wang et al., 2008) 31n
nslivaueadauazsusouduidaifodmneves
ANszaevibiigledn lawst dlaniafindu
dedounadannnifugeudldniedu @dam
LazAng, 2563) Usingnisaifidudugiuiniie
Tawusrluneaerngu 1wy s1891uv8e Dong and
McHughen (1993) 7@ nw1lus @ flax Linum
usitatissimum) wuin senesndusuanlilaugu
g wlluguneailnTanunsHanIenTes
fu GUS waziinuauiidueidmnedleviiidens
dnlunisdedugiledevaesenvosliiingy
Tume (Gyptocoryne spp.) taeldazlnsiundiLs o
YBIYYI3 (2552) lesreaunsnsivaeunsdend]
ogvasBuiidenng lnensihusiazseniingivaey
sefideniudrindsuidadludmiliingen
Tmifutusn wdwhnisasaeuiefigensifu
afafiaes nuin furssendiwaund ululsl
Usinguavdidulevesdudidenoidly way
asUinisdsdnefudng ool ¢ afinis

(% '

o1abiliAntuynigad (unalidulduildd
anwaziduletus

Figure 4 Analysis of gfp gene fragment in the
T, of Hygrophila difformis which were
the 6 months old plants produced
by tissue culture from the original
gene-transferred planlets (T,) that the
shoot had been used as the target
tissue. The analysis presented the
target 327 bp bands of the transferred
¢fp (pointed by the white arrows)

4. miFawsmelindewansialngaaisaiun
n13nsaeuneglindesgansialges
LTS AINFNYULNITLTDMAET YR LUTHY
So9uas GFP wudn gadildsunisdnenindu ofo
favosoyduauu wazannszaeiideindug
Haors 2 3Uuuy (Weadauazdugeow) dnns
Fosuasdilen variyaduundlifinigdeauas
(Figure 5)
5. nan13Ane lunwsu
NATIUTININASANW TR A1250
asuussiiustoazidenldniy Table 1 970
mMs@nwildnuuaudiduovesdu g lusugn
(Ty) vosislioydoaunuasaninszanedld
wradadudodetmnemedu tasndusaan
nsiiia latus Fearsins@nwui wfuile
Jostunsiinlaws vIeusumaianidunis
dielrinsdrelouBuszaunadiiafidety way
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Anubias nana

Normal Light | Fluorescent light Normal light

Normal stem Normal leaf

Normal light Normal light Fluorescent light

Normal stem Mormal stem
Normalfight Fluorescent light Normal lUght

Gfp-transferred stem Gfp-transferred leaf

Normal ght MNormal light

Gfp-transferred stem Gfp-transferred leaf

Normal Ught Fluorescent Ught Normal light Fluorescent light

Gfp-transferred leaf Gfp-transferred leaf

Hygrophila difformis

Normal Light

Normal tissue Normal tissue

Normal light Fluorescent light Normal light Fluorescent light

Gfp-transferred tissue Gfp-transferred tissue

Figure 5 Normal and g¢fp-transferred tissues of two aquarium plants, Anubias nana and
Hygrophila difformis, seen under normal and fluorescent lights sourced from inverted
fluorescent microscope. The green fluorescence of the GFP protein is presented in the

gfp-transferred tissues of the two plants
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Table 1 Conclusive results from the study

Generation of the  Examining of the

Aquarium plant species and target tissues of gene transfer

gene-transferred  transferred genes

Anubias nana

Hygrophila difformis

plantlets and the expression Callus Callus Shoot

T, (the original GUS yes” yes yes

gene-transferred PCR yes yes yes

shoots/plantlets) Fluorescent yes yes yes

T(he6monthsod

plants produced
by tissue culture

PCR no? no yes

from the original
gene-transferred

plantlets)

v yes = positive result

Yo = negative result
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