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Phylogenetic Analysis of the Former Members of Scrophulariaceae
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Plants which had been classified to the Scrophulariaceae of the Lamiales were recently reclassified.
Many of them were moved to the other families of Lamiales according to the DNA sequences of
the plastid DNA. Among those, Melampyrum roseum; FPhtheirospermum japonicum, Pseudolysimachion
undulata, Lindernia crustacea and Mazus pumilus were chosen for phylogenetic analyses. DNA se-
quences of 185 rRNA gene and ITS1 of those plants were determined and deposited into GenBank
(accession numbers GU359046, GU359047, GU359048, GU359049, GU359050, respectively). Analyses
of those DNA sequences confirmed the current classification done on the basis of the plastid DNA
sequences of Melampyrum roseum, Phtheirospernum  japonicum and  Pseudolysimachion undulata.
However, it was not possible to classify Mazus pumilus and Lindernia crustacea due to discrepancies

of analyses data.
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Melampyrm roseumy, Phtheiraspermum japonicum

M 2

&4+ (Scrophulariaceae)= 194 71 % EA8tH 2&/T
0 2 BEE(Lamiales)dll 311, AAA ] 24 9] 22
st ABES EFsta sloh4 10 2 B4kas A5t
€ Bgs 54o] g7 Wiel o] ERHel 5\“0}% AEE
Zhe] A el ta) S HRE 7ol A 7]E ] $tri10].
o] R &3te AEEY FEA Tl"\jx]‘e(l‘k'lq ndhF 2
s @71 EE Hlaste] EAHTATA R EA s =
AlZ7F 1990d el AZE e, 2 23 S dianz
EREHASE AEES Y N HE & F=2 A £F7

afjof gth= S-S0l AAH M F&HAH39,10]. ©] Fol
A=l del BEHoSE EH =eiE (Meampyrum
roseum) ¥t 5% 0| (Phtheirospermum japonicum)> &3
(Orobanchaceae)Z &AL, &3 7N U= (Pseudolysimachion
undtilata e 74 ©] Z}(Plantagianaceae) 2 %4521, F&9

i

(Mazus pumilug)< 2] & ZH(Phrymaceae) 2 ZH—.—TTQ‘}*EI
9| & (Lindkrnia ausfacaa) 9] & 7}(Linderniaceae) 2 7| &

e.m[13], 11 < @A &38he FHfamily)7t 25 *JEH o]
o a2 %% G EHE ERE AF JEFS 9F
#E B573 } 2 disl M wgoll ool A71He] e
gjo] 7] wf ol faﬂc’ﬂ AaE ERENE B8 4859

ol E Zgolgtal B 4 SITi12].
*MXHEA 2184 Aol 2 MZ7te] FRAAE HlaE}
A e AA AAYEEL 165 rRNAY G771 Y, 282

*Corresponding author
Tel : +82-55-213-3483, Fax : +82-55-213-3480
E-mail : yominbae@changwon.ac.kr

=]
=

QAW E] 73S0l 185 rRNAY] §71M DS Bo] Hlasta
ATH2 1] B3 & @9 Ev 1 ofdte ARRE M
ITS13} ITS29] 71 ES AHeal7| & dh7,8]. 281 4=

rl

A DNAS] 97148 S A3 o}htﬂ o] A¢=ITS o
ZINEETE O 2 @99 57 AME "ohS]. dA dik
e ddd 7] AEE oA 188 rRNA«] H7IM ol &
g4 e ASL &5 EFsith £ Oﬂ?zm 2009 12¢
%9 GenBankoll Al ZALE 3 & A3, #E59 &3l A&
5 o 4] 185 rRNA®] A7|xHo] % 40] T A9 $hH3
B A e AEELS AS 2% B o= dA7A

A e FEE AEE 11,0009 9 1%9% 2 &
PR FA otk mekM & Aol M ob# 74| 185 rRNA
o) 71 Eol A A @, Feuetell M EatA T

= AMAEE FoAAM Tl i Sy A
o= g 7H«] E]'* HE AEFE Fvi=e = (Mdampyrm
roseurn), Y54 0| E(Phtheirospermum japonicum), &3 7\ &
(Pseudo]ysmydzzm undhlata), 9| & (Lindernia crustaced) 12 1l
& (Mazus pumiluy) S 85.31] 1 genomic DNAE 3%
3131, 185 rRNA fr87 3 ITS19] H7IHES BelA o)&
GenBankdl 553} Th(accession numbers GU359046,
GU359047, GU359048, GU359049, GU359050, respectively).
ojFA dojA AVIMNEES M E HlW| A PYEA DNAY
A7IM Lol gk BFAA G} vl Bkt

M L



274 A 38+ %] 2011, Vol. 21. No. 2

o ARY LHE Y5el HERYS B0, £ A8}
59 A% BT BHKE T B FEAES @
Fahe Ate B4 TUsad

DNA =&

UEdolE
= AAPES o] &ato] AxH =2
¢} DNeasy Plant Mini KitE AH&-ste] &2t 3ich =m=z
HHE9] genomic DNAE Cota-Sanchez et al.9] & AMS-3}
of Eeletsivte]. Aes] Awshd, HAArES o] 8-sho] A
Z9 HEAE VA B4k, 2 05 g2 15 ml &9
polypropylene tubedl] ¥ 1L, & 74l 2X CTAB buffer 4 mlE
H7beted 2 42§, 65 CollA 4A3E FF FAA A o7
o) chloroform - isoamyl alcohol (24:1) EFE 4 mlE H7}3}
o] vortex$t $, tabletop centrifuge® A3+ 3,500 rpm©.
2 1527 AR 8 A 45 H el isopropanols 7}3}e]
DNAE HA1Z1 Fo|, TE buffer (10 mM Tris-HC, pH 8.0,
1 mM EDTA)| =0]31, RNase AS #7138t 37Coll A over-
night &< FAA AT °] RS Promegad] Wizard SV Gel
and PCR Clean-Up System 2.2 % A&} % o}

, BNGE, 2E 9 FE599 genomic DNA
2 EA

243 %, Qiagen

—SE

PCR Ampilification

PCR 4H3-S 9134 += DNA template 100 ng, forward pri-
mer 2.5 pmol, reverse primer 2.5 pmol, dNTPs mixture 2
ul (10 nM each) 283l Pfu DNA polymerase 1ul 3U)E
E sk 100 plof WM whe-& AP spgith PCR W
o A2 forward primer (5-TTTAGATCTGGTTGATCCT
GCCAGT-3) ¥ reverse primer (5-TTTAAGCTTCCAAGT
ATCGCATTTCGCT-3)9] $1%]%& Fig. 1A %Attt Hk-3-
Z7& 94Tl M 287t 3 cycle, 18] 3L UTAA 18, 58T
M 18, 72T A 384 30 cycled APAIZ F, JFHo=
72Tl A 1023 FAA A o]d o] AH&-H forward primer
= 185 rRNA genes 9] 5-ends®] conserved regions target
O 2 sho] A= ATH14]. ofwoll At AEE9] 185 rRNA
genesol| A EAEHA] G AFEA Bg/ll 9] 1A F-HE for-
ward primer?] 5-Zetel] 718l A cloningAl ol AHE-E 4
UEE 34T} Reverse primere 583 rRNAS F7H59E
target®. 2 3t AZ3t=d], G4 cloningAl ol AHE-3H7] 913t
o A4t} 2 EE59] 185 rRNA gene, 585 rRNA gene 18] 1L
ALo]€] intergenic transcribed spacerdl EA8HA] v Hindll
9 QA F-AE H7FsksH. PCRo| = error7h ol RAsh=
Tag DNA polymerase t4le] error7} @R AA &A= P
DNA polymeraseE AH-3FC. 24 ¥ Fo] DNA sequence

7 WAEE AL F2sE 9T

Cloning and DNA sequencing
PCR AHE-2 agarose gel electrophoresisZ 413} | ¢

ITS

(B) 123456

Fig. 1. (A) The locations of the two primers used for amplifica-
tion of the 18S rRNA gene. The forward primer is shown
above and the reverse primer shown below.
Abbreviations are 185 for 185 rRNA gene, ITS for in-
ternal transcribed spacer, and 5.8S for 5.85 rRNA gene.
(B) Agarose gel electrophoresis of the PCR products.
Lane 1 shows 1-kb ladder. Each band from the bottom
represents 1.0 kb, 2.0 kb, 3.0 kb, etc. PCR products from
the genomic DNA of the plants used in this study were
analyzed on the lanes 2 to 6. Lane 2, PCR product of
Melampyrm roseurm; Lane 3, Phtheiraspermum japonicurm,
Lane 4, Pseudolysimachion undtilata, Lane 5, Lindernia crus-
taces; Lane 6. Mazus pumilus. The arrow on the right in-
dicates the PCR products.
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Fig. 2. Dendrogram drawn on the basis of ClustalW1.83 comparison of 185 rRNA genes of Lamiales.
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Fig. 3. Dendrogram drawn on the basis of ClustalW1.83 compar-
ison of ITS1 sequences of the plants of the upper branch-
es of the Fig. 2 (lines 1 to 40).
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