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Systematic Position of Partial Plants of Verbenaceae Inferred from
Sequences of Chloroplast rbcL and matK
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Abstract: In order to understand systematic relationship of Verbenaceae, chloroplast genes, such as ycf6-psbM,
trnV-atpE, rbcL, trnL-F, psbM-trnD, atpB-rbcL, trnC-ycf6, trnH-psbA, rpl36-infA-rps8 and ntDNA ITS of
Premna microphylla Trucz. were amplified by PCR and sequenced. Among these loci, rbcL, trnL-F and trnH-
psbA were efficient for both PCR amplification and DNA sequencing, while other sequences don’t conform to
DNA barcode standard, ITS had no specific bands, ycf6-psbM could not sequence successfully, and the others had
double peaks or high noisy values. However, rbcL is better than others according to DNA barcoding standard. The
phylogenetic relationships among four genera from Verbenaceae, such as Premna L., Vitex L., Verbena L., and
Clerodendrum L., and four genera from Labiatae, such as Lamium L., Stachys L., Salvia L., and Teucrium L., were
studied by both combined and individual analyese using the chloroplast genes rbcL and matK sequences. The gene
trees were constructed by maximum parsimony method with Lithospermum multiflorum as outgroup. It suggested
that Premna L. and Clerodendrum L. were supposed to be moved to Labiatae from Verbenaceae and Verbena L. in
Verbenaceae taxonomically, and the systematic position of Vitex L. was worthy of further study.
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Table 1 Genes or spacer regions tested

#t A K Gene #F i K Gene
Family Species matK rbel Family Species matK rbel

TRl Premna microphylla HQ427331 IN899597 T iR} Clerodendrum fragrans L11689
Verbenaceae  p 6iensis JF270900 Verbenaceae v ponq ponariensis HM850974 HM850444
P. puberula 1Q322526 V. officinalis GQ434146 GQ436523

P. odorata HQ384494 Q384866 V. rigida HMS850975 HM850445
P. obtusifolia FI976163 JEIER Stachys arvensis HM850806 HM850384

Vitex negundo GQ434148  GQ436525 Labiatae S. sylvatica FI395437 AF502022

V. agnus-castus u78716 Salvia miltiorrhiza FI513168 HMS590063

V. rotundifolia AB284177 GQ436526 Salvia sp. FR719105 FR720578

V. trifolia AB284175 S. uliginosa FR719102 FR720577
Clerodendrum HQ427334  HQ384865 S. rutilans FR719100 FR720575
trichotomum HQ384492 S. officinalis FR719097 FR720574

C. japonicum AF315297 S. sclarea FR719101 FR720576

HQ911380 GQ436521 Teucrium scorodonia HM850801 HM850397

C. glabrum JF270694 T. chamaedrys FR865047 FR865125

C. thomsonae AF315298 T. montanum FR865045 R865120

C. fortunatum HQ41539%4 Lamium purpureum JF779876 AB266224

C. cyrtophyllum HQA415393 L. galeobdolon JF779869 HMS850102

HQ427333 L. amplexicaule JF779865 AB266225

C. inerme AY289684 L. album JF779864 FJ395588
Clerodendrum sp. AB586352 KRR Lithospermum multiflorum — FJ827263 EU599856

Boraginaceae
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Fig. 1 Fifty percent strict consensus tree from maximum parsimony for matK

Lithospermum multiflorum
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Fig. 2 Fifty percent strict consensus tree from maximum parsimony for rbcL
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Fig. 3 Fifty percent strict consensus tree from maximum parsimony for combined data of marK and rbcL
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