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In situ RT-PCR to visualise the distribution of 
transcripts in symbiotic-root tissues

Obje c t if : In orde r t o de t e c t ge ne expre s s ion in diffe re nt t is sue s by in s i t u Re ve rs e Trans c riptas e 
Po lym e ras e Chain Re ac t ion (RT-PCR), e nzym e -labe lle d fluore s c e nt subs trat e was us e d t o in s i t u wit h e pi-
fluore s c e nc e m ic ros c opy and t o vis ualis e it at t he le ve l o f t rans c ript s . Tis s ue s us e d we re root -n odule s o f 
Phaseolus vulgaris and hypae of Hebeloma cylindrosporum.

Results 

Conclusion
The use of the ELF substrate to reveal activity of the alkaline phosphatase-conjugated 

antibody used in the technique enabled visualisation of gene expression in different organisms 
that could be related to specific structures.
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Figure 2 : plant acid phosphatase transcripts in Phaseolus vulgaris/Rhizobium tropici nodules :  Nodule sections of 
A) cont r ol wit hout RT; B) acid phosphat ase specif ic RT-PCR. The gr een spot s r epr esent t he t r anscr ipt s under 
epi-fluorescence microscopy with filter settings at 360-370 nm for excitation and 420 nm for emission. IC, inner 
cortex; MC, middle cortex; EC, External Cortex; VT, Vascular Trace; IZ, Infected Zone.
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Figure 3 : plant acid phosphatase transcripts in Hebeloma 
cylindrosporum :
H. cylindrosporum was grown in plus P(A,B) or no P (C) 
containing medium. A) control without RT ; B) C) phosphate 
transporter HcPT1 specific RT-PCR.The s ignal, c orre s ponding t o ac id ph os phatase ge ne expre s s ion in n odule s 

s e c t ions , was not obs e rve d in c o nt ro l sam ple s (with out RT: fig 2 A) by c ont ras t 
wit h ), gre e n s pots c orre s po nding t o t h e digox yge n in -labe lle d c DNA in s am ple s 
with RT (Figs. 2B, 3B-3C).  

Thus , the proc e dure was s pe c ific for c DNA and did n ot am plify genomic 
DNA. The s ignal was found in all n odule t is sue s exc e pt in t he m id-c ortex (MC) 
and t he in fe c t e d zone (IZ); i .e . ac id ph os phat ase m RNA transc ript s we re 
vis ualize d in : i) no n in fe c te d c e lls o f the in fe c te d zo ne ; ii) vas c ular t rac e (VT) 
loc alis e d in t he c ortex surrounding t he in fe c te d zon e ; iii) in ne r c ortex (IC, i .e . 
cell-laye rs lo c alis e d be t we e n t he vasc ular t rac e and t he in fe c te d zo ne );  iv) 
external cortex (EC, i.e. cell-layers beyond the endodermis)

The s ignal, c orre s ponding t o 
ex pre s s ion o f phos phate t rans porte r ge ne 
HcPT1 in h yphae was obse rve d in RT-
sam ple s (fig 3 B-3 C), but n ot in c o n tro l 
samples (i.e. without RT: fig 3A). Thus, the 
fo llowing PCR re ac t ion did n ot am plify 
genomic DNA.
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Figure 1: In situ RT-PCR methodology : 

A) nodules sect ions wer e f ixed and embedded in low melt ing agar ose 9%.; B) mycelium was f ixed.; C) M-
MLV r ever se t r anscr ipt ase (Pr omega) mix was added t o t he t issues and PCR car r ied out wit h Taq 
Polymerase (Invitrogen) and Digoxygenin-11-dUTP (Roche). This pr ot ocol was modif ied f r om Kolt ai and Bir d 
(2000). Af t er PCR, t he sect ions wer e t r ansf er r ed int o blocking buf f er (BSA 0,1%; PBS 1X). The blocking 
solut ion was r eplaced wit h blocking buf f er cont aining ant i-digoxigenin (Roche) 1/ 1000 and t he sect ions 
wer e incubat ed f or 1h at 37°C; D) The ELF-97 kit (Molecular Pr obes) was used f or t he det ect ion of 
alkaline phosphatase-conjugated anti-digoxigenin. 

Material & methods 

A) Fixation,       inclusion,        sections 50 µM (vibratom)

nodule

C) Reverse Transcription, PCR,   
immunological reaction 

D) ELF 97

Agarose low melting

mycelium

B) Fixation of 2 mm length 
section

Ph a s eolus vu lg a r is was inoc ulate d wit h 
Rh iz obium t rop ic i CIAT8 9 9 and grown in 
h ydroae ropo n ic c ulture s for 5 we e ks unde r P 
deficiency. 
Nodule s o f 3 m m diam e te r we re fixe d and s t ore d 
in 4 % (w/ v) paraform alde h yde , 4 5 % (v/ v) e t hano l 
and 5 % (v/ v) ac e t ic ac id, be fore e m be dding in low 
melting point agarose 9% (w/v). 
The e c t om yc orrh izal fungus Hebeloma 
cylindrosporum was grown for 5 days in liquid 
m e dium wit h or wit hout P. Se c t ions o f m yc e lium 
of 2 m m le ngt h we re im m e diate ly fixe d in 2 % 
(w/ v) paraform alde hyde , 6 3 % (v/ v) e than o l and 
5% (v/v) acetic acid.

The RT-PCR was pe rform e d with s pe c ific 
prim e rs e it he r o n 5 0 µm vibrat om e nodule -
s e c t ions in o rde r t o am plify a 2 5 0 bp s e que nc e in 
t he 3 ac id ph os phat ase c DNA, or o n 2 m m 
mycelium-se c t ions in orde r t o am plify a 4 0 0 bp 
s e que nc e in t he 3 fungal phos phate t rans porte r 
gene HcPT1 cDNA (Fig. 1). 

The am plifie d ge ne produc ts we re vis ualize d us ing t he ELF-9 7 kit (Mole c ular Probe s ) and a BX6 1 e pi-fluorescence 
microscope (Olympus) for the detection of alkaline phosphatase-conjugated anti-digoxigenin.
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