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Abstract. The aphidSchizaphis graminums dependent oBuchnera aphidicolaa prokaryotic endosym-

biont. One of the functions of the endosymbiont is the synthesis of essential amino acids for the aphid host.
Previously we have found th& aphidicolahas many of the genes that encode enzymes of amino acid
biosynthesis. Using reverse transcriptase and the polymerase chain reaction, we have detected messenger
RNA corresponding to genes involved in the synthesis of tryptophan, isoleucine, valine, leucine, and
histidine.

Buchnera aphidicolas a prokaryotic endosymbiont of Endosymbiont-enriched preparations were obtained
the aphid Schizaphis graminuni3]. It is found in  as previously described [6]. Total RNA was obtained with
specialized cells (bacteriocytes) within the body cavity ofthe Qiagen RNeasy, midi kit (Qiagen Inc., Valencia, CA,
the aphidB. aphidicolais essential for the survival of the USA), as described by the manufacturer. The RNA
aphid; one of its functions is the synthesis of essentiapreparation (15.5 pg) was treated it U RNase-free
amino acids for the aphid host [3, 8, 10]. Our laboratoryDNase | (Ambion, Austin, TX, USA) fol h at37°C. The
has been involved in the study of the genetics of aminasynthetic oligonucleotides used are described in Table 1.
acid biosynthesis if8. aphidicola In the endosymbiont c¢DNA synthesis was performed in a 20-pl reaction
of S graminum we have detected genes that encodemixture containing 1 pg total RNA, 2 pmole of oligo-B
enzymes involved in the synthesis of aromatic amingTaple 1), 500 M dNTPs, 10 mw dithiothreitol, 200 U
acids (shikimate pathway, tryptophan branch), branchedsyerse transcriptase (RT) (Superscript II, Gibco/BRL,
chain amino acids (isoleucine, valine, leucine), histidine,Gaitheerurg' MD, USA), 250 m Tris-HCI (pH 8.3),
lysine, cysteine, and serine [2-4, 6, 7, 12]. Genes fol75 1 KCI, and 15 nm MgCl,. The reaction mixture
leucine biosynthesis as well as additional genes fof,as incubated at 42°C for 50 min and RT inactivated by
threonine and arginine biosynthesis have also beefgating at 70°C for 15 min. PCR amplification of cDNA
detected in the endosymbionts of other aphid specieg a5 performed in a 50-p reaction mixture containing 1 pl
closely related t& gram|num[_5,_11]. i ) of the cDNA reaction mixture and 10 pmoles each of
To date there is only limited information on the oligo-A and oligo-B, 100 m dNTPs, 2 U AmpliTaq

expression of these genes. Endosymbionts have bee[51NA polymerase (Perkin Elmer, Branchburg, NJ, USA)
found to contain tryptophan synthase activity [8], and ;' Tricine-KOH (pH 8.3 at 7,2°C) 50 mKCl and
messenger RNA (MRNA) has been detected corresponds MgCl,. The following are the conditions of

ing to two genes of threonine and arginine biosynthESisamplification' [94°C, 5 min (one cycle)]; [94°C, 30 s:
[11]. In this communication we use reverse transcriptas : ' ’ ’ '

and the polymerase chain reaction (RT-PCR) [9] to detec 5°C, _30 f; 70°C, 1 min (30 cycles)]; [70°C, 5 min (on_e

; ) . - ‘cycle)]; [4°C]. In control experiments, 20 ng endosymbi-

mMRNA corresponding to genes of aromatic amino acid, : . . :

branched chain amino acid, and histidine biosynthesis ont-enriched DNAwas used in the PCR reaction mixture
' y " instead of cDNA. Ten microliter of the PCR reaction

mixture (CDNA) was electrophoresed in 1% agarose-TPE

Correspondence td®. Baumann and stained with ethidium bromide. The amount of the
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Table 1. Genes and oligonucleotides used to detect their messenger trpA

RNA by RT-PCR (a) aroH | trpE_ | trpD P
RNA|D| RNA|D| RNA|D|RNA| D

Gene Oligo-A Oligo-B Size (bp) GenBank no. RT|- +]-|- +|-1- +|-1- +1-

aroH 175203  505-476 331 U11066 kb

trpE 98-127 559-532 462 721938 1.33—- =4

trpD 224-226 566-547 343 719055 0.81— K8

trpA 164-185 484-461 321 719055 8-‘2‘22

ilvl 70-94 469-455 400 AF060492 ’

iivD 49-74 590-560 542 AF008210

leuA 37-62 445-419 409 AF041836

hisG 463-494 799-767 337 AF067228

@ Nucleotide numbers of the corresponding gene. (b) ilvl ilvD leuA hisG
RNA|D| RNA|D| RNA|D|RNA| D

control reaction mixture containing endosymbiont- RT |- +}- |- +]-]- +]|-1- +]-

enriched DNA as template was adjusted to give bands gp
approximately equivalent to that in the cDNA PCR { 33-
reaction mixture. Additional standard molecular biology 0.81-
methods used are described in [1, 9]. 8;323
Figure 1 presents the results. In all cases, in the
presence of totaB. aphidicolaRNA and the absence of _ _ .
RT, no bands were detected. indicating that the RNAZlg. 1.. Detection by RT—_PCR pf mRNA tra_ns_crlbec_i .from genes
: ] . ncoding enzymes of amino acid biosynthesisBinaphidicola (a)
preparation was not contaminated with DNA. In the genes of the shikimate pathwagréH) and the tryptophan branch
presence ofB. aphidicola RNA and RT, a band was (trpE, trpD, trpA). (b) Genes of branched chain amino adldl ( ilvD,
detected that corresponded to that obtained wBen leuA) and histidine [iisG) biosynthesis. RNA, total RNA preparation
aphidicolaDNA was used as the template. These resultdrom B. aphidicolg D, DNA from B. aphidicolg RT, reverse transcrip-
indicate that inB. aphidicolathe tested genes encoding tase.
enzymes of amino acid biosynthesis were transcribed into
mMRNA. From past studies it is known thatB aphidic-
ola trpE andleuAare found on plasmids [3, 4], whereas
the remaining genes are chromosomal [3, 4]. There is
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