ISSN 0215-6334 {printad)
ISSN 1907-770X (electronic)

BIOTROPIA

The Southeast Asian Journal of Tropical Biology

Vol. 26/No. 1 April 2019)




Editorial Team
Editor-in-Chief

1.

Prof Bambang Purwantara, SEAMEO BIOTROP, Indonesia

Editorial Board Members

1.

© N U AW

9.

Prof Abu Bakar bin Salleh, Universiti Putera Malaysia, Malaysia

Dr Zohrah binti Haji Sulaiman, University of Brunei Darussalam, Brunei Darussalam
Dr Lilian A De Las Llagas, Commission on Higher Education, Philippines

Dr Chew Fook Tim, National University of Singapore, Singapore
Dr San Win, University of Forestry, Myanmar

Dr Jesus C. Fernandez, SEAMEO BIOTROP, Indonesia

Prof Okky S. Dharmaputra, SEAMEO BIOTROP, Indonesia

Dr Irdika Mansur, SEAMEO BIOTROP, Indonesia

Dr Sri S. Tjitrosoedirjo, SEAMEO BIOTROP, Indonesia

10. Dr Zulhamsyah Imran, SEAMEO BIOTROP, Indonesia
Managing Editor

1.

Ms Rima Febriana, SE, SEAMEOQO BIOTROP, Indonesia

English Editor

1.

Dr Jesus C. Fernandez, SEAMEO BIOTROP, Indonesia

Technical Editors

1.
2.

Ms Zanne Sandriati Putri, S.Si, SEAMEOQO BIOTROP, Indonesia
Ms Sri I. Soerianegara, M.Sc, SEAMEO BIOTROP, Indonesia

Layout Designer

1.

Mr Asep Saepudin, SEAMEO BIOTROP, Indonesia

Online Journal Manager

1.

Ms Zanne Sandriati Putri, S.Si, SEAMEO BIOTROP, Indonesia



Research Paper

¢ GROWTH AND MEAT QUALITY ENHANCEMENT OF STRIPED CATFISH (Pangasianodon
hypophthalmus) USING RECOMBINANT GROWTH HORMONE
Reni Agustina Lubis, Alimuddin Alimuddin, Nur Bambang Priyo Utomo
1-8
o |PDH
. ACEMENT OF Syzygium boerlagei (Merr.) Govaerts (MYRTACEAE) CONFIRMED WITH
%PB-RBCL INTERGENIC SPACER
Pudji Widodo, Tatik Chikmawati, Yayan Wahyu Candra Kusuma
9-15
o
e INHIBITORY ACTIVITIES OF Myristica fragrans ESSENTIAL OIL ON AFLATOXIGENIC
STRAINS
Oratai Sukcharoen, Pramote Sirirote, Dusanee Thanaboripat
16-22
o
e ANTIMICROBIAL AND HERBICIDAL PROPERTIES OF THE FRUTICOSE LICHEN Ramalina
FROM GUIMARAS ISLAND, PHILIPPINES
Shenly Marie Tobias Gazo, Krystle Angelique Aguda Santiago, Sri Sudarmiyati Tjitrosoedirjo, Thomas
Edison E. dela Cruz
23-32
o
e CYTOTOXIC ACTIVITY OF Anredera cordifolia LEAF EXTRACT ON HELA CELLS
Dita Maria Virginia, Roni Permana Saputra, Agustina Setiawati
33-40
o
e Agrobacterium-MEDIATED GENETIC TRANSFORMATION OF SEAWEED Kappaphycus
alvarezii USING Gi+ GENE AND CALLUS CULTURES
Erina Sulistiani, Suharsono Suharsono, Ence Darmo Jaya Supena, Miftahudin Miftahudin
41-51
o
e Calamus vitiensis (ARECACEAE), A NEW RECORD OF RATTAN IN SUMBAWA ISLAND,
INDONESIA
Himmah Rustiami, Lulut Dwi Sulistyaningsih
52-55

0

'


https://journal.biotrop.org/index.php/biotropia/article/view/710
https://journal.biotrop.org/index.php/biotropia/article/view/710
https://journal.biotrop.org/index.php/biotropia/article/view/710/475
https://journal.biotrop.org/index.php/biotropia/article/view/823
https://journal.biotrop.org/index.php/biotropia/article/view/823
https://journal.biotrop.org/index.php/biotropia/article/view/823/474
https://journal.biotrop.org/index.php/biotropia/article/view/828
https://journal.biotrop.org/index.php/biotropia/article/view/828
https://journal.biotrop.org/index.php/biotropia/article/view/828/473
https://journal.biotrop.org/index.php/biotropia/article/view/836
https://journal.biotrop.org/index.php/biotropia/article/view/836
https://journal.biotrop.org/index.php/biotropia/article/view/836/472
https://journal.biotrop.org/index.php/biotropia/article/view/863
https://journal.biotrop.org/index.php/biotropia/article/view/863/471
https://journal.biotrop.org/index.php/biotropia/article/view/989
https://journal.biotrop.org/index.php/biotropia/article/view/989
https://journal.biotrop.org/index.php/biotropia/article/view/989/476
https://journal.biotrop.org/index.php/biotropia/article/view/1012
https://journal.biotrop.org/index.php/biotropia/article/view/1012
https://journal.biotrop.org/index.php/biotropia/article/view/1012/477

publication@biotrop.org
tome ~

Dear Authors,

Thank you very much for your interest in submitting your manuscript to
our journal BIOTROPIA, titled:

"PLACEMENT OF SYZYGIUM BOERLAGEI (MERR.) GOVAERTS (MYRTACEAE) CONFIRMED
WITH ATPB-RBCL INTERGENIC SPACER"

For your information, starting from 2012, BIOTROPIA has been
successfully indexed in SCOPUS. With regard to this matter there are
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Dear Authors,

We are glad to inform you that we have received the extemal review results of your manuscript which has been reviewed by a well-known expert. Please check your
reviewed ms and note the comments/suggestions/answers to questions of the reviewers which are written on the Review Form and the manuscript.

As the journal will have to be published soon, may we request you to incorporate in the manuscript the reviewers' comments/suggestionsfanswers to questions as soon
as possible, not fater than 28 November 2017.

We also attached the table of responses to the reviewers' comments. Please list the corrections and mention the line numbers where the changes were made. If you
disagree with comments or suggestions from the reviewers, please fill the column responses by stafing the reason as a clarification to the reviewer's comments. We look
forward to hearing from you. Thank you for your attention and cooperation.

Regards,

Tika Tresnawati
Managing Editor
Answer to the reviewer.

Reviewer:

PLACEMENT TAXONOMY (?) OF Syzygium boerlagei (Merr.) Govaerts
(MYRTACEAE) CONFIRMED WITH ATPB-RBCL INTERGENIC SPACER

Answer:



Our title is: PLACEMENT of Syzygium boerlagei ......... because previously it was UNPLACED. The
word PLACEMENT is normal in taxonomy. Currently there are many unplaced names that should be
placed in a better taxa. So we prefer to keep the title as it was.

Reviewer

Both samples of Eugenia are clearly characterised by (1) substitution of C to T at

position of 143 and followed by insertion TAC from position of 144-146 ; (2) substitution of [ J
T to C at 359 and followed by insertion of ATTGCC from [360-365. However, E. pyriformis ( )
and E. uniflora are distinctly marked by deletion from position of 762 to 776, Molecularly, ( comment [E3]: not in the table? ]
( J
( J

Comment [E1]: These figures are not
found in the table.

Comment [E2]: not iin the table?

Comment [E4]: not in the table?

Comment [E5]:

Note

Comment [E6]: PLEASE CHECK ALL THE
FIGURES/NUMBERS mentioned in the
texts. These should synchronize with those
in the tables.

Comment [E6]: PLEASE CHECK ALL THE FIGURES/NUMBERS mentioned in the texts. These should synchronize
with those in the tables.

Answer

This paragraph is a result of the observation on the following very large table of
alignment which should not be inserted in the paper.
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ABSTRACT

A molecular analysis was conducted to determine whether Eugenia boerlagei Merr. (Myrtaceae) belongs to
genus Eugenia or Syzyginm based on sequences of cpDNA fragments namely atpB-rbcL intergenic spacer. The
study used seven specimens of Syzygium sect. Jambosa, three of Sygygium sect. Syzyginm, two of Eugenia s.s. and one
of Eugenia boerlagei Merr. with Baeckea ovalifolia and B. tuberculata as the outgroup. The results showed that Eugenia

boerlagei is appropriately placed under the genus Sygygizm.

Keywords: atpB-rbcL intergenic spacer, chloroplast DNA, Euxgenia, Myrtaceae, Syzyginm

INTRODUCTION

Eugenia boerlagei Merr. (type: Robinson 1872,
lost; iso: BO, L, elsewhere? Moluccas, Amboina,
Liang) (Myrtaceae) is a shrub or small tree
characterized by lateral and terminal, slender, 3-
flowered inflorescences, long pedicels, and a
long, narrowed calyx-tube, which, with sepals
and petals is glandular-punctate. The species was
dedicated to J.G. Boerlage who contracted a
fever while conducting a botanical exploration
of Amboina in the year 1900, which resulted in
his untimely death (Cox & Merrill 1910).
Govaerts ¢t al. (2008) transferred it to Sygygium
boerlagei Govaerts. In this study, a molecular
analysis was done to verify whether Eugenia
boerlagei should be transferred to Sygygium or
retained in Eugenia L.

Although it is rare, at least in L there is only
an isotype, but then there are also c. 55 boxes of
Eugenia and Syzyginm indet. Eugenia boerlagei was
selected because it was just transferred in 2008,
some months before the authors started
working, and because of the availability of the
living materials in Bogor.

“Corresponding author: pwidodo@unsoed.ac.id

Syzyginm 1s the largest genus of the Myrtaceae,
comprising c. 1200 species in the Old World
(Craven et al. 2006) or approximately 1040
species (Govaerts e al. 2008). The current
concept of Syzygium includes species with and
without an inter-cotyledonary  inclusion,
inflorescence either solitary, axillary or terminal,
calyx either calyptrate or free (Craven et dl.
20006). Recent revision of Sygygum s.l. (sensu
Hyland 1983 and Biffin e /. 20006) is based on a
sub-generic arrangement that distinguishes
Syzyginm  s.s. from the traditionally associated
taxa by the presence of indistinct calyx lobes and
coherent petals.

The generic taxonomy of Sygygium has long
been associated with Ewgenia, from which it is
only  weakly distinguished by  macro-
morphological data. Anatomical and molecular
evidences now suggest that these two groups are
in fact quite distantly related (Biffin e a/. 2000).
Most of the species of Eugenia in the Old World
have been transferred to Syzygium.

This study used atpB-rbcL. intergenic spacer
because it is a highly conserved cytoplasmic
molecule inherited clonally (without
recombination), which has been shown to be a
powerful tool to document the parentage of
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polyploids and the phylogenetic relationships
between distinct polyploid taxa in polyploid
complexes. Furthermore, atpB-rbcL. has been
used successfully to support the phylogeny of
the moss (Chiang ez a/. 2000).

In plants, the mitochondrial and chloroplast
genomes are evolving too slowly to provide
enough variation. Thus, for taxonomists, the
current strategy is to sequence several DNA
regions (Taberlet e 2/ 2007). The chloroplast
genome that we used was the atpB-rbcL spacer
which is a noncoding region of the genome that
has been used in phylogenetic studies of
Angiosperms (Manen et al. 1994; Manen &
Natali 1995). In this case rbcL and atpB are
transcribed in opposite directions.

Plant molecular systematics and DNA
barcoding techniques rely heavily on the use of
chloroplast gene sequences (Dong ef al. 2012).
The plastid locus most commonly sequenced by
plant systematists for phylogenetic purposes is
rbcL, followed by the trnl-F intergenic spacer,
matK, ndhF, and atpB (Shaw e a/. 2015). The
sequence data from the atpB-rbcL intergenic
spacer region has been used successfully to
support DNA barcode loci to distinguish one
species from the others (Costion ez al. 2016).

This study presents a molecular analysis of
some species of Syzygium and Eugenia based on
the sequence of the atpB-rbcL intergenic spacer
from representative samples of Syzygimm and
Eugenia. The objectives are: (1) to determine the
placement of Eugenia boerlagei, whether in
Syzyginm or in Eugenia; (2) to provide a better
understanding of the relationships between
Eugenia and  Syzygimm  which are  slightly
morphologically different.

MATERIALS AND METHODS

Sample Preparation

Samples were obtained from living plants
growing in the Bogor Botanic Garden and its
vicinity. The ingroup represents a sampling of
morphological diversity within Sygygum. Ten
types of Syzygum comprising six specimens of
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sect. Jambosa, four of sect. Sygygum, two of
Eugenia s.s., two of Baeckea ovalifolia and B.
tuberculata from GenBank and one of Euwgenia
boerlagei  (Syzyginm  boerlagel) were examined
(Table 1). Voucher specimens have been stored
in the Herbarium Bogoriense (BO and
Herbarium Fakultas Biologi Unsoed, PUNS).
The sequences of Eugenia and Sygygium were
submitted to GenBank on 22 November 2017
and are now waiting for their accession number.

DNA Extraction, Amplification, Sequencing
and Alignment

Total DNA was extracted from fresh material
following the standard hexadecyl trimethyl
ammonium  bromide (CTAB) extraction
methods (Doyle & Doyle 1990). Double
stranded DNA was directly amplified by
Polymerase Chain Reaction (PCR) for all loci.
The reaction volumes were 25 ul. and contained
2.5 uL. PCR buffer, 1 uL. dNTPs, 0.1 pL in each
of the 10 mM primers, 1.5 uL. 25 mM MgCl, 0.1
pL TaqPol and 15.2 pl. ddH,O. Approximately
4.5 puL. genomic DNA was added to the PCR
mixture of Eugenia. The primers used in this
study for atpB-rbcL intergenic spacers are:
atpB-1: 5-  ACATCKARTACKGGACC
AATAA-3"  and  reverse  rbcl-1: 5
AACACCAGCTTTRAATCCAA-3" (Chiang et
al. 1998). A non coding cpDNA fragment
namely atpB-rbcL. spacer was amplified.

PCR was performed with 4 min at 94°C for
the activation of the polymerase, followed by 35
cycles of 45 sec at 94°C, 45 sec at 55°C, 2 min at
42°C, with a final extension period of 10 min at
72°C. Following the manufacturers’ protocol
prior to sequencing, the PCR product was
checked on 1% agarose gel, and was purified
using a purification kit of Wizard SV Gel and
PCR clean up system (PROMEGA). The DNA
concentration was measured with the nanodrop.
Cycle  sequencing was  performed by
MACROGEN Korea. The sequences were
edited manually and sequently manually adjusted
using Sequencher 4.6 and MEGA 6.0 (Tamura e#
al. 2013).
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Table 1 List of examined voucher specimens of Baeckea, Eugenia, and Syzyginm

Taxa Voucher detail  Localities Accession

Eugenia boerlagei Mert. — Syzyginm  boerlagei (Merr.) Widodo 143 Mollucas, Ambon MG669291
Govaerts (KRB

Eugenia pyriformis Cambess Widodo 142 Brazil, Indonesia (IKRB) ~ MH191262
Eugenia uniflora L. Widodo 141 Java Bogor (IPB™) SAMNO08056079
Syzyginm agquenm (Burm. £.) Alston Widodo 132 Java Bogor (IPB) MH191263
Syzyginm aromaticnm (L.) Merr. & L.M. Perry Widodo 137 Java Bogor (IPB) MH191264
Syzyginm littorale (Blume) Amshoff Widodo 135 Borneo (KRB) MH191265
Syzyginm polyanthum (Wight) Walp. Widodo 139 Java Bogor (KRB) MH191266
Syzyginm polycephalum (Miq.) Merr. & L.M. Perry Widodo 136 Java Bogor (KRB) MH191267
Syzygium samarangense (Blume) Merr. & L.M. Perry Widodo 131 Java Bogor (IPB) MH191268

Note:

“KRB = cultivated in Kebun Raya Bogor (Bogor Botanic Gardens)

“IPB = cultivated in Institut Pertanian Bogor (Bogor Agricultural University)

Phylogenetic Analysis

Cladistic analyses of the atpB-rbcl. IGS
sequence data were performed by using a
MEGA 6.0 maximum parsimony criterion
(Tamura et al. 2013). The methods produced
phylogenetic  trees that provided insights
concerning major general evolutionary trends in
the Eugenia and Syzyginm. Notable findings were:
() Eugenia boerlagei is a sister species to Sygygium
aquenrr (Burm. f.) Alston; (i) the two Eugenia
samples are distantly related to all Syzygium.

The fit of character data on phylogenetic
hypotheses (Swofford 1998) was evaluated by
the consistency index, CI (Kluge & Farris 1969),
and the retention index, RI (Archie 1989; Farris
1989). The statistical significance of the CI was
determined according to the method of Klassen
et al. (1991). Confidence in the clades was tested
by bootstrapping (Effron 1982; Felsenstein
1985) with 100 replicates of heuristic searches
on the 50% majority rule trees. The nodes with
bootstrap values >0.70, as a rule of thumb, were
considered significantly supported with 395%
probability (Hillis & Bull 1993).

RESULTS AND DISCUSSION

DNA Sequencing and Alignment

The data for some Sygygum, the length of
atpB-rbcL intergenic spacer varied from 903 to
962 base pairs within Myrtaceae. The shortest is
Syzyginm lineatum (903 bp), tollowed by Syzygium
astronioides (912 bp), Syzyginm samarangense (916
bp), and Syzygium aquenwn (920 bp). While the

longest is Syzygium cumini (962 bp), followed by
Syzyginm malaccense (955 bp), Syzyginm aromaticum
(942 bp) etc. (Table 1). The position of Eugenia
uniflora and Eugenia pyriformis is in between those
of  Syzygium. Thus, the length of atpB-rbcL
spacer does not determine the differences
between Eugenia and Syzygium.

Table 2 Length variation, AT and GC content of a#pB-
rbel. intergenic spacer in Baeckea, Eugenia, and

Syzyginm
Taxa Sequence AT" GC™
length (bp)  content content
E_boerlagei 941 106 16
E_pyriformis 923 106 18
E_uniflora 925 107 18
S_aguenm 920 107 16
S_aromaticum 942 111 16
S_littorale 925 107 16
S_polyanthum 936 105 16
S_polycephalum 921 108 16
S_samarangense 916 107 16

Note: *AT = Adenine Thymine

“GC = Guanine Cytosine

In general, Syzygium is AT-rich, where the
AT content of the spacer ranges from 105 —
111. Though the GC content ranges from 16 -
18, the AT content in both Eugenia is 106 and
107, in between all Sygygiwm. Thus, the AT
content can not be used to determine the
differences between Eugenia and  Sygygium.
However, the GC content of both Euwgenia s.s. is
the richest (18) compared to Sygygum. Thus, the
GC content of the atpB-rbcL intergenic spacer
may indicate the differences between FEugenia
and Sygygum (Fig. 1). This shows that Exgenia
boerlagei should be named as Syzygium boerlagei.
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Figure 1 GC content of aspB-rbcL. spacer sequences in Eugenia and Syzyginm

Most of the variation was due to insertions,
deletions and substitutions in atpB-rbcL. IGS
(Table 3). When aligned, the sequences have
1060 sites for atpB-rbcl. IGS.  For the two
fragments, there are 77 variable characters with
parsimony informative sites for atpB-rbcL. The
most parsimonious analysis generated six most
parsimonius trees with CI = 0.861842, RI =
0.798077, RCI = 0.687816 for all sites), iCI =
0.771739, iRI = 0.798077, iRCI = 0.615907 (for
parsimony informative sites).

The molecular evolution of the chloroplast
noncoding region between atpB-rbcL. genes in
both Eugenia and some Sygygum showed that
most  variations amongst  Sygygmm  were
contributed by insertion and only a few
nucleotide substitutions were found. Remark-

able findings are as follows: (i) The main
characters distinguishing  Ewgenia s.5. from
Syzyginm are the substitutions. Eugenia s.s. is
characterized by the high number of
substitutions namely ca. 33 of 1060 or around
3%. On the other hand, Sygygum is characterized
by the low number of substitutions where the
average is 0.4%.

Based on Unweighted Pair Group Method
with Arithmetic Mean (UPGMA) analysis of
taxa, the two morphologically distinct taxa,
Eugenia and Syzygium are distantly related and
clearly separated. Syzygium boerlagei is closely
related to S. aguenwm and S. samarangense (Fig. 2).
Eugenia boerlagei is better placed in Sygygium, so
the correct name becomes Sygygizum boerlagei.

Table 3 Insertion, deletion and substitution on DNA sequence of each taxa

No Taxa Insertion Deletion Substitution
1 Eugenia uniflora 24 137 33
2 Eugenia pyriformis 20 138 33
3 Eugenia or Syzygium boerlagei 25 19 8
4 Syzyginm aquenm 5 131 3
5 Syzygium aromaticum 30 18 2
6 Syzyginm littorale 10 130 5
T Syzygium polyanthum 31 124 1
8 Syzyginm polycephalum 8 139 6
9 Syygium samarangense 1 144 3

12
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UPGMA Analysis of Taxa

0.003

0.003 Syzyginm aquenm
—| 0.003 ‘
Syzyginm samarangense

0.004
0.006 . )
0.001 Syziginm boerlagei
1 0.006 .
Syzyginm polycephalum
0.00 . ,
0.017 0.004 Syzyginm aromaticum
0.00 .
0.003 Syzyginm littorale
0.011 .
Syzyginm polyanthum
0.007 . . .
————— Eugenia pyrifornis
0.007 . .
0.020 Eugenia uniflora
EI.UIZS U.UIZ[] U.UI‘IE U.d‘ID IJ.UIUS U.UIU[]

Figure 2 UPGMA tree of Sygyginm and Eugenia based on atpB-rbel. intergenic spacer sequence; Eugenia boerlagei is nested

in Syzyginm

Based on maximum parsimony (MP) analysis,
Eugenia and Syzyginm are distantly related and
clearly separated. Syzygium boerlagei is closely
related to S. samarangense (Fig. 3). Hence, Eugenia
boerlagei is better placed in Sygygum becoming
Syzyginm boerlage:.

The evolutionary history was inferred using
the Maximum Parsimony (MP) method. Tree #1
out of 4 most parsimonious trees (length = 93)
is shown. The consistency index (CI) is 0.946237
(0.9038406), the retention index (RI) is 0.918033
(0.918033), and the composite index (CI) is
0.868676 (0.829760) for all sites and parsimony-
informative sites (in parentheses). The MP tree
was obtained wusing the Subtree-Pruning-
Regrafting (SPR) algorithm (Nei & Kumar 2000)
with search level 0 in which the initial trees were
obtained by the random addition of sequences
(10 replicates). The analysis involved 9
nucleotide sequences. Codon positions included

were 1st+2nd+3rd+Noncoding. All positions
containing gaps and missing data were
eliminated. There were a total of 886 positions
in the final dataset. Evolutionary analyses were
conducted in MEGAG (Tamura ez al. 2013).
Morphologically, Eugenia boerlagei is closer to
Syzyginm  than to Ewugenia s.s. because it is
characterized by: 1) shoot sylleptic (not
proleptic); 2) leaf bud smooth (not papillous); 3)
inflorescence panicle (not solitary and clustered
at nodes); and 4) fruits with 1-2 seeds (not
many). FEither morphologically or molecularly,
E. boerlagei is very much closer to Syzygium than
to Eugenia. Thus, its transfer to Sygygum by
Govaerts ef al. (2008) is acceptable. These are
strongly supported by the facts that on one
hand, the leaf buds are smooth and not
papillose, it has a low number of substitutions
(<15) compared to the “real” Eugenia which has
>30 substitutions in terms of DNA sequences.

{ Eugenia boerlagei

Syzyginm samarangense

Syzyginm aqueum

Syzyginm littorale
—— Syzyginm aromaticum

I Syzyginm polycephalum
Syzyginm polyanthum

—— Eugenia pyriformis

L Eugenia uniflora

Figure 3 MP tree of Sygygium and Eugenia based on atpB-rbel. intergenic spacer sequence. Eugenia boerlagei is nested in

Syzyginm and closely related to S. samarangense

13
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Figure 4 Syzyginm boerlagei leaves (above), flower (left below) and fruits (right below)

Based on atpB-rbcl. data, S. cumini and .
polyanthum are closely related. Morphologically,
both plants have similar bark patterns that are
whitish, and close to each other. S. Jneatun: is
closely related to S. cumini because they have the
same number of GC content namely 17. The
Eugenia group is separated from  Syzygium
because Eugenia has much more substitutions or
mutations in some sites than Sygygzum.

CONCLUSION

UPGMA analysis and the maximum
parsimony analysis of the two species of Exgenia
s.5. as the outgroup shows evidence that Exgenia
boerlager is nested in Sygygium, so it should be
transferred to Sygygium as was done by Govaerts

14

et al. (2008). The two samples of Eugeni pyriformis
and Eugenia uniflora are distantly related to all

Syzyginm.
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