FPHITESE - AGRETRE - KB

D /AT, EX35cem K& 05-08 mm, ZD
MA[IH D LI, RMFRMARIOMS, RS
5-15 mm & B, RIEFRLRNEIICEmL, i
L 72Mi R Tl 1 ROFEZEIZ 1525 RAS, 1-10 mm
OMRTHL A ETRITE S, FFIRO X
9 e EAEMRT, K& 0.8-1.0mm (Fig. 11).

BB TR S NIz e N F o F A IR O #
LIS, REBERE S N F N5 3 F B R o 7 Lfl
DMRFBFRZE RS, 12720, RFRTEINIFFH T
VHRERR T E o 72D THEL.

L HWREIIEROMEZ L THO R, BARE
TR ML 20, EIZESEL, EX272cm
UF. BWIZ1-3mm 20FNEHY, TH
%@*ﬂ%}:;‘ﬁﬂl%i))%&é_ ...........................
................................. HERTFTTS ojﬁcinale

Lhw%%@%%®ﬁl@%i$ ETHLIEDS

C BARIHEGHERT, £EL, EE¥3cm
U\J:. A 1E 4 mm DLE.
2. XOFWRI LB RIEBEAERONR W, BN

1% 3 mm F2EE. BARIRALTIES S5cem
UIF. BRORKSIETEMARIDHLIHL
E&5-15mm. EAFIT I AROMEEIC15-257K,
140mm®ﬁa‘iﬁ%f“ﬁ<. ...........................
................................. KTV ITHT VS irio
2. 20 FBIFR V. fBI3IF 8-10 mm. ALK
AT B ERE3-10(-12) cm. EHWOKSIIE
MR LEFERET, EE45mm. EMRIIZIAR
DIEZEIZ 10-15 AR, 5-30 mm ORIFETH <.
..................... ,f X 7“7%7‘{\ j]‘ﬁ ?‘/ S Orientale

HiIERLH o Jeik & 8% T TS $HIRIC & 5 55 TR i

Al BITS FIRICOWT, A XAFEH TV &
HEXTS Y, ®VYIHT YO 3FOEILEY H S
Sz, BoNEERSNOT 22y v a Y FTIE
AB856328-AB856333 TH 5. 4 nlf b /-y %
HAnT, BHEOTF—5LT7 54 A2 MR ATWHERY
BE LI, R EIT o 72,

% ITS SO ILF S % ki L2 & 25, 3
TITSI $H8E TRk 32 3L, ITS2 $H TRk 18 1
HDXEBNED SN, BLASTREDOH R, 1 X
HFFH T T DO 18S IRNA # 15T B & O BEREE
rbel AR T O 57— # 13 7 75 F #| Brassicaceae ®
o7F— L EPSE» o7, 72, 3HEOITS
HBOT— 51k, TNENOMIZOVTIEFRMD
T TEHEENTVL L0 L 0PI E L,

S A - R - FESER - N —

R IHE— - WHBGE - R 329

WTiR R TEIHIEDEIRRPIHARENDH S D DD,
99-100% DT —F L 7z.

K ITS SR OIEIEBANC B &5 < SRAFTIRHT O
RAXML & Garli TH b M 7e i R ek OB A — 3
L7z AR % Fig. 14 1SR L2, FANFNSTHF
TIBIZE PN D HE D & B Schoenocrambe linifolia
(AF183088, AF183089) &, Ochthodium aegyptiacum
(GQ497870), Raphanus raphanistrum (GQ268068,
T LEAROBBRE LI 2E&Tds, F2NFNS
WAE Sisymbrium TR LR L2, 4 XHF 4
AT VEANXRATT Y EWMHBRIZH Y, SHI2S
volgense (AF531608-AF531610) 252 s 2 flie —
DD L—FIZFELFLTEDVHLNII R —
Ji, RV IZH T VIES. erysimoides (AF531584) &
=207 L—FIlELEoT.

BRADORE 5HOFHRITOVT

A XAFATT L, RERMPEETIIMN S
TV, BERELTES>TWD D TIE, Hil
D134 FEREDOEARARINFE TICAOD o LB
BEOREAL LTE—FHVDDICE L. Ehrs
LIES S ERDPHERIN TR WD, ZTORWIHW
BEARIZ 1974 FEREO D D L 2 B, = 1 (2002) T
1977 4F 4 HIZIE BV IX Tl S M- B EGE Y
WSNTw5b. Zofbicd, B (1980) 12X 1 1978
EOH2SHOe a2 THIMBIZRZICB W TR BT
HIX CAMASE RSN T WD, 72, KJJH (1982)
12 & B)ANT o B Tt AL R T 1978 R 5
Bhl - AL TCWLEOHELDHL. IhbnZ
PHEZT, RERIZIZEL &S 1970 F40HT 1
FHETH R EZ P OICEZF L TV LfEEINS.
FHEHITA (2007) TIE, 779 FR0LELofL L
DI, A XHFFHT V2 HARERERICL DO
EH2HEBRbRAEDOS V7 THEBELTWS. +—
ALV TTIE, AXAFATTVIERBIINTD
AN ED D % 7200, oM L U CHEIC R -
Tw5 (Cheam ef al. 2008). F 72, FEFEEHIRL,
FiTHH% L, BAMICRAL CHET2SEPMICHED
AFENZBDHHESN TS (FiF 2012). & 51,
KK TIZHEN 0 m 22 5% 1000 m i F TOBRE
THEPHERESNTBY, EBETLEHESIIH
A% BT 2 REVEDS S 5.
NERTIVERVIIATY, NFFEFHT VI,
THEWMAD 7% ATV EETH 528, L SR
W3k CTHAMDBHER SN2, SHESAZ LT 5 T HE
WamEmv., 72, TNEFCTLEEBE»SRMETH S
AR CTHE SN TVDEZDOMD F/NF N5



330 Hikobia Vol. 16, No. 3, 2013

BORLEICOWT Y, SBILBRTHRREINS T
LD B, FANFANIFFEDOIFLFEIZONT,
SHOMURZERRERIBGEL T LENH 5.

W

K TCH VT I54 <=0 —31%, FiF#E
MEXT/JSPS (23770089) DB % % F72d D TH
b, AMEFTEDDIIHIZoT, BEAWEIIONT
&, RVATBOE N R EBRBEHAN AT SR R BRE A
Ny M) =&y —BXOTRZERT O /MG
HICB MRS R o7z T2, MUEHKEROEARIC
DWTUE, BIREIIBIEEIC R 72, (ERIZO W
T, ER@EAM L T 5 E M ® (T
BB L R T—%) ZFH L v—2x
Y ARIR B R HIRB AN e SR S v & —
BLEFBER M AR S T cAir bz, v —
7 IV AR DBERIIOWTIZTHA DNA F— ¥ N
v 2 (DDBJ) IZBEGICHR -7z, F 72, University
of Tasmania (UTAS) @ Patrick J. Dalton JX (2 1 3% 3¢
K727 & & HIT, ARICOWTTHRTAW .
DEDEHPL LT 5.

G SCER

Al-Shehbaz, A., Arai, K. & Ohba, H. 2006. Cruciferae.
In Iwatsuki, K., Boufford, D. E. & Ohba, H. (eds.), Flora
of Japan, Volume Ila, Angiospermae, Dicotyledoneae,
Archichlamydeae (a), pp. 454-511. Kodansha Ltd.,
Tokyo.

Cheam, A. H., Storrie, A. M., Koetz, E. A., Holding, D.
J., Bowcher, A. J. & Barker, J. A. 2008. Managing
wild radish and other brassicaceous weeds in Australian
cropping systems. —x + 86 pp. CRC for Australian
Weed Management, Adelaide.

TIRFE. 1983 L EILAEY HEk. 148 pp. TEHTAE, 1L 5.

Drummond, A. J., Suchard, M. A., Xie, D. & Rambaut,
A. 2012. Bayesian phylogenetics with BEAUti and the
BEAST 1.7. Mol. Biol. Evol. (in press). DOI: 10.1093/
molbev/mss075.

VLRI, 1994, RESEBRIEHAMWITE T s AR A H $%,
1993 4EBIE. FRERWIE 15:1-153.

TLRIR L - AR, 1985, ML E L o R,
[ Fe ek B it E 23: 1-107.

b WG AL FgE & (RIERIEAR). 1967. Jeibii
B3k, iv+292+8pp. H—EA k.

Handa, S., Nakahara, M., Tsubota, H., Deguchi, H. &
Nakano, T. 2003. A new aerial alga, Stichococcus am-
pulliformis sp. nov. (Trebouxiophyceae, Chlorophyta)

from Japan. Phycol. Res. 51: 203-210.

INSYNESIES YA ISP S L/ES 2o e
RS (). 1997. IR BIAEYIRE. 832 pp. HhEHT Rl 4L,
Ji .

WL 19920 IR RBLOBIRHYY, HARBRBIIEANTH 1,
FiHE, A3 4ERR. 328 pp. Jh IR R A I SR B B
Rk, IRE.

JE 5. 2006, Zeqhil LIRSS IS AR 2 BRETS AT A
#E4il . http://www.city.hiroshima.lg.jp/www/contents/
0000000000000/1119261622541/files/junbi8.pdf (2013
9 H 30 HRED).

AWIEF. 1941, $ReEGRER (=), KW HFFEHEES
17: 541-555.

e, 2004, ALHEEOSREEY A b, ALiEEO 7L —
1 Ak 2004. http://bluelist.ies.hro.or.jp/uploadfiles/
hokkaido-bluelist2004.pdf (2013 4£ 9 H 27 HH %)

. 2010, JALHEEOHRA ) 2 b, dLilED 7V —
Ak 2010. http://bluelist.ies.hro.or.jp/uploadfiles/
hokkaido-bluelist2010.pdf (2013 4£ 9 H 27 HH %)

Tit s 2001, deiiEE A LRI S, 2000 4EHR. 15
pls. + 195 pp. AbifEE R A RE Y IEZERT, ALIGE.

Inoue, Y., Tsubota, H., Kubo, H., Uchida, S., Mukai, S.,
Shimamura, M. & Deguchi, H. 2011. A note on Pottia
intermedia (Turner) Fiirnr. (Pottiaceae, Bryopsida) with

special reference to its phylogeny and new localities in
SW Japan. Hikobia 16: 67-78.

Katoh, K. & Standley, D. M. 2013. MAFFT multiple
sequence alignment software version 7: improvements
in performance and usability. Mol. Biol. Evol. 30: 772—
780.

A TSI, 1978, FHH)IokiA. 187 pp.
HERCERR I IR, AR

Kocher, T. D. & White, T. J. 1992. Evolutionary analysis
via PCR. In Erlich, H. A. (ed.), PCR Technology:
Principles and Applications for DNA Amplification, pp.
137-147. Oxford University Press, New York.

E 1z, 2007. W) BEEE T — & X — Z. http/
mizukoku.nilim.go.jp/ksnkankyo/index.html (2013 4
9 A 30 HE5D).

APREGEE - RGBS - WN—TE - PRHESE. 20100 )&
BROALAW 1. A & onard 5B HKRN
WIBRFT = 2 — AL % — 15: 11-12.

— - PRHESE - RN - BRI AR
WAL, 2011, RRBERORALEY 2. ¥ v 7w
F.OEBARMY ISR = 2 — AL ¥ — 19:3-4,

Manbhart, J. R. 1994. Phylogenetic analysis of green plant
rbcL equences. Mol. Biol. Evol. 3: 114-127.

Masuzaki, H., Shimamura, M., Furuki, T., Tsubota, H.,
Yamaguchi, T., Haji Mohamed Abdul Majid & Deguchi,
H. 2010. Systematic position of the enigmatic liverwort



FPHIFESE - AGRETRE - KEPRETE - HE b - IR - BPHISERR - KN — 28 - AR — - WIS - R 331

Mizutania (Mizutaniaceae, Marchantiophyta) inferred
from molecular phylogenetic analyses. Taxon 59: 448—
458.

S REEL 2002, AIZEF A LT S0 4R, 246 pp. T
IN=3

Nakahara, M., Handa, S., Watanabe, S. & Deguchi,
H. 2004. Choricystis minor as a new symbiont of
simultaneous two-species association with Paramecium
bursaria and implications for its phylogeny. Symbiosis
36: 127-151.

HIEFER. 2003. 77 T FFF Cruciferae (Brassicaceae).
RS (), HADORALKEY, pp. 80-96. FFLik
HL.

Oguri, E., Yamaguchi, T., Tsubota, H. & Deguchi, H.
2003. A preliminary phylogenic study of the genus Leu-
cobryum (Leucobryaceae, Musci) in Asia and the Pacific
based on ITS and rbcL sequences. Hikobia 14: 45-53.

RMRIE. 1972, HAJRACKEWE S, v + 254 pp. JLREAE,
HL.

B OKEE. 1980, & a7 HEIYRES DMLY Hikobia 8:
449-463.

———— P BAR - SRS RN T M. 1975, Bk (R s)
OMEE WY, RIS EWIRIEIAME - K502 ik
RAMETHSE (W), BEOHIK, pp. 221-332, pls.
42-43. HEN, LE.

TR - PRHITESE - IR — - Rt - SF AR
2010. JE R UEARIRE MR, R R R A A 28:
1-74.

THRIEESE - TEIAE3E. 2006, HREHTIL BT ALREY) 2040 3.
3T I SCHA - KR 3 - 1B IRE A% 56 () , e fLRi 2 %8 L &,
pp. 165-237. b YR, KB

WA - FREBAE - BHEM-E. 2001, HAJmLHEY
HEXE. 554 pp. SERENEERS, W

Stamatakis, A. 2006. RAXxML-VI-HPC: maximum
likelihood-based phylogenetic analyses with thousands
of taxa and mixed models. Bioinform. 22: 2688-2690.

Suzuki, T., Inoue, Y., Tsubota, H. & Iwatsuki, Z. 2013.
Notes on Aptychella (Sematophyllaceae, Bryopsida):
Yakushimabryum longissimum, syn. nov. Hattoria 4:
107-118.

NTJBMEE. 1982, A B o fALAEY. HARLEWEE &
IWBRE TREOEY | wmfEHE IWEOAEY,
pp. 113-126. H5—i B AP IE SR, IR B,

. 1999, Ik BV REES. xix + 334 pp. HLiE

PrEBEIREL S, .

. 2010. )R BEVRHHEE AR Hik. 238 pp. It

PR BOTIRIL S,

SHANEE (R). 2007, SETHSHTRALAEA A L.
676 pp. HEERAHHIRM S, HH.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M.
& Kumar, S. 2011. MEGAS: molecular evolutionary

genetics analysis using maximum likelihood,
evolutionary distance, and maximum parsimony
methods. Mol. Biol. Evol. 28: 2731-2739.

Tanabe, A. S. 2011. Kakusan4 and Aminosan: two
programs for comparing nonpartitioned, proportional,
and separate models for combined molecular
phylogenetic analyses of multilocus sequence data.
Mol. Ecol. Resour. 11: 914-921.

FEHESE - AT, 2011 #r - 0 FREUENTE. HA
BEEHPRAIL 40 FERSMMER S (W), SGEIH
Ji - a2 FFFED T51 X, pp. 69-82. HAREE RS
W )i B, [Tsubota, H. & Arikawa, T. 2011. Molecular
phylogenetic inference. In The 40th Anniversary
Commemorative Publication Committee (ed.), Methods
in Bryological Research, newly revised edition. The
Bryological Society of Japan, Higashi-hiroshima (in
Japanese).]

- PRI - IR, 2009, )RS RVE S L

THO9o72% < b7 3 ¥ IVE Halophila nipponica

J.Kuo IZ © W T. Hikobia 15: 339-347. [Tsubota,

H., Kubo, H. & Mukai, S. 2009. A new finding of

seagrass Halophila nipponica J. Kuo (Hydrocharitaceae)

from Miyajima Island in Hiroshima Prefecture, SW
Japan. Hikobia 15: 339-347 (in Japanese with English
abstract).]

< RN — R sl - PRI SR - JF AR
B PTHEE - IRk, 2012, TR B O IRLREY) 3.
FrFY X VN F Y v, Hikobia 16: 197
202. [Tsubota, H., Kubo, H., Takeuchi, K., Nakahara-
Tsubota, M., Inoue, Y., Uchida, S. & Mukai, S. 2012.
Notes on naturalized plants in Hiroshima Prefecture: 3.

New locality and nrITS variation of Lactuca serriola L.
(Asteraceae). Hikobia 16: 197-202 (in Japanese with
English abstract).]

Tsubota, H., Nakao, N., Arikawa, T., Yamaguchi,
T., Higuchi, M., Deguchi, H. & Seki, T. 1999. A
preliminary phylogeny of Hypnales (Musci) as inferred
from chloroplast rbcL sequence data. Bryol. Res. 7:
233-248.

N , Yamaguchi, T., Seki, T. & Deguchi,

H. 2000. Preliminary phylogenetic relationships of

the genus Brotherella and its allied genera (Hypnales,
Musci) based on chloroplast rbcL sequence data. J.
Hattori Bot. Lab. 88: 79-99.

, Akiyama, H., Yamaguchi, T., & Deguchi, H.
2001. Molecular phylogeny of the genus Trismegistia

and related genera (Sematophyllaceae, Musci) based on
chloroplast rbcL sequences. Hikobia 13: 529-549.

RATE =, 2012, JRALR & D & B 5 1213 R IH RS
% OIS )\ B D IR ALY O 5345 O B
RE, BUIKE BYE L CT—. HMEGIIIZE 57: 36-45.



332 Hikobia Vol. 16, No. 3, 2013

— - BRI - WKL - REDEME - ARHEAE -
FEHARG - WS, 2010, HAJRALALY) 5 BN 8,
85 2%. 579 pp. EHEBENEEHS, HiE

White, T. J., Bruns, T., Lee, S. & Taylor, J. 1990.
Amplification and direct sequencing of fungal ribosomal
RNA genes for phylogenetics. /n Innis, M. A., Gelfand,
D. H., Sninskey, J. J. & White, T. J. (eds.), PCR
Protocols: A Guide to Methods and Applications, pp.
315-322. Academic Press, Inc., San Diego.

FHIZ 2EH - SINMEE. 2001, 7 75 F#} Brassicaceae
(Cruciferae) Mz EEFRAL S, AhZIIRRHADEE
2001, pp. 747-778. HZIIUESLAE 6y 0 B - sy BRI £,
/NI

WEPHAC SR - RJJHME - BYORER. 2007, IR RRICH T
LHVRMEM OBUR & € OMERL. RS 224: 1-18.

Zwickl, D. J. 2011. GARLI download pageproject Web
site at https://www.nescent.org/wg_garli/ (2013 4 10
A2 HRED).

2013 4E 10 H 17 HA23E

Appendix A. Specimens examined.

Sisymbrium orientale L., Sp. Pl.: 666, 1753; Figs. 1-6
&09.

Japanese name: Inu-kakine-garashi.

JAPAN, Honshu, Hiroshima Pref.: Onomichi-
shi, Higashikubo: Y. Kameda sf-5946 in hb. HIRO-
MY 79553 (19 March 1996, HIRO-MY), DNA voucher
for accession number AB856332 for nr ITS region;
Mihara-shi, Itozaki: 4. Kubo s.n. in hb. HIRO-MY
44043-44046 (17 April 2011, HIRO-MY); Higashi-
hiroshima-shi, Saijo: H. Kubo s.n. in hb. HIRO-MY
33798-33805 (29 May 2010, HIRO-MY); Hiroshima-
shi, Aki-ku, Kamiseno: 4. Tsubota s.n. in hb. HIRO-
MY 24119-24121 (9 May 2008, HIRO-MY); ibid., Min-
ami-ku, Shinonome: 4. Tsubota s.n. in hb. HIRO-MY
24008, 24009 (18 April 2008, HIRO-MY), H. Tsubota
s.n. in hb. HIRO-MY 24117 (14 May 2008, HIRO-MY);
ibid., Higashikasumi: H. Tsubota s.n. in hb. HIRO-
MY 24330, 24331, 48719 (18 April 2008, HIRO-MY), H.
Kubo s.n. in hb. HIRO-MY 44848 (6 July 2010, HIRO-
MY); ibid., Honura: H. Tsubota s.n. in hb. HIRO-
MY 44711 (25 March 2011, HIRO-MY); ibid., Ujina-
kaigan: K. Mikami s.n. in hb. HIRO-MY 67554, 67555
(8 May 1991, HIRO-MY), K. Mikami s.n. in hb. HIRO-
MY 31572 (17 April 1994, HIRO-MY); ibid., Ujina: K.
Mikami s.n. in hb. HIRO-MY 33735 (May 1974, HIRO-
MY), T. Seki s.n. in hb. HIRO-MY 63324, 63326, 63327
(11 April 1987, HIRO-MY); ibid., Naka-ku, Kokutaiji:
H. Tsubota s.n. in hb. HIRO-MY 24124 (14 May 2008,

HIRO-MY); ibid., Higashisenda: 7. Takagi tt-5579 in
hb. HIRO-MY 40137 (as S. officinale, 7 May 1934, HIRO-
MY); ibid., Nishi-ku, Minamikanon: H. Kubo s.n.
in hb. HIRO-MY 33736, 33737 (8 May 2010, HIRO-MY);
ibid., Shokosenta: H. Tsubota s.n. in hb. HIRO-MY
33391-33393 (27 April 2010, HIRO-MY); ibid., Saeki-
ku, Itsukaichi: H. Tsubota s.n. in hb. HIRO-MY 77611
(25 June 2013, HIRO-MY), DNA voucher for accession
numbers AB856328 for cp rbcL gene and AB856329
for nr 18S rRNA gene and ITS region; ibid., Sendo:
K. Takeuchi s.n. in hb. HIRO-MY 34447 (26 April 2010,
HIRO-MY); ibid., Ishiuchi: H. Tsubota s.n. in hb. HIRO-
MY 25684 (25 June 2009, HIRO-MY), H. Tsubota s.n. in
hb. HIRO-MY 33456, 33457 (11 May 2010, HIRO-MY);
Hatsukaichi-shi, Sagata: H. Tsubota s.n. in hb. HIRO-
MY 24125 (14 May 2008, HIRO-MY); ibid., Shimohera:
H. Kubo s.n. in hb. HIRO-MY 33738 (8 May 2010, HIRO-
MY); ibid., Jigozen-kita: H. Kubo s.n. in hb. HIRO-MY
33740 (8 May 2010, HIRO-MY); ibid., Miyajima-guchi:
H. Tsubota s.n. in hb. HIRO-MY 25527 (13 June 2009,
HIRO-MY).

Sisymbrium officinale (L.) Scop., F1. Carniol. (ed. 2) 2:
26, 1772; Figs. 7 & 10.

Japanese name: Kakine-garashi.

JAPAN, Honshu, Hiroshima Pref.: Fukuyama-
shi: 7 Someya s.n. in hb. HIRO-MY 76880, 77097 (30
June 1993, HIRO-MY), A. Ezuka 1730 (as S. orientale,
29 April 1981, Herbarium in National Institute for
Agro-Environmental Sciences [NIAES], Tsukuba, Ja-
pan), DNA voucher for accession number AB856333
for nr ITS region; ibid., Kusado: S. Fuji sf~-84 in
hb. HIRO-MY 79552 (30 April 1954, HIRO-MY); ibid.,
Gobun: 7. Seki s.n. in hb. HIRO-MY 64825 (as S. ori-
entale, 12 May 1985, HIRO-MY); ibid., Kusagi: 7. Seki
s.n. in hb. HIRO-MY 65077 (10 July 1987, HIRO-MY);
Hiroshima-shi, Higashi-ku, Fukuda: K. Matsui
10936 in hb. HIRO-MY 57403 (15 May 2005, HIRO-
MY), DNA voucher for accession number AB856330
for nr ITS region; ibid., Nishi-ku, Misasakita: Y.
Nakamura Otagawa-10 in hb. HIRO-MY 34683 (23
April 2002, HIRO-MY).

Sisymbrium irio L., Sp. P1. 2: 659, 1753; Figs. 8 & 11.
Japanese name: Hosoe-garashi.

Japan, Honshu, Hiroshima Pref.: Hiroshima-shi,
Saeki-ku, Itsukaichi: /7. Tsubota s.n. in hb. HIRO-MY
77612 (26 June 2013, HIRO-MY), DNA voucher for ac-
cession number AB856331 for nr ITS region.
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Appendix B. A simple protocol for DNA ex-
traction used in the present study.

Reagents and solutions
1. Extraction buffer: TE buffer (10 mM Tris pH 8.0, 1
mM EDTA pH 8.0).

Protocol

This protocol is for DNA isolation using small quan-
tities of materials, and a modification of the simple
chloroform method devised by Tsubota et al. (2009),
Tsubota and Arikawa (2011) and Suzuki ef al. (2013).
The method consists of the following steps:

1. Pick up a small amount of leaf (ca. 2 2 mm?) un-
der a dissecting microscope [Note 1].

2. Grind the lamina with 30 pl extraction buffer (TE
or TE20 buffer; see recipe, above) using a polypro-
pylene pestle in a 1.5 ml microcentrifuge tube.

3. Add 200—400 pl of extraction buffer (TE not TE20)
and mix gently [Note 2].

4. Centrifuge the tubes at 10,000 g for 30 sec at 4C .

5. Transfer the aqueous upper phase to a new 1.5 ml
microcentrifuge tube.

Notes

1. Samples larger than 2 2 mm? are not suitable for
this procedure.

2. A total amount of the solution should add up to
200-450 pl.

Appendix C. Sequences (5’-3’) of synthetic primers used for PCR amplification and se-
quencing of the nr 18S rRNA gene and ITS regions in the present study.

Primers Sequence (5'-3") References Target Note
Forward
18S1Fh AACCTGGTTG ATCCTGCC Nakahara et al. (2004) 18S rDNA PCR
185410 CCACATCCAA GGAAGGCAGC Handa et al. (2003) 18S rDNA Sequencing
185921 GAAAGACGAA CTACTGCGA Handa et al. (2003) 18S IDNA Sequencing
1851421 CAGGTCTGTG ATGCCCTTAG A Nakahara et al. (2004) 18S rDNA Sequencing
18S1659B CGTCGCTCCT ACCGATTG Oguri et al. (2003) ITSs PCR
18S1764B AGAGGAAGGA GAAGTCGTAA C Oguri et al. (2003) ITSs Sequencing
18SrDNAHTF1 AAGGTTTCCG TAGGTGAACC TGC Tsubota et al. (2012) ITSs PCR, sequencing
18srRNA TCCGTAGGTG AACCTGCGG Oguri et al. (2003) ITSs Sequencing
5.8S43H GAAGAACGTA GCGAAATGCG A Tsubota et al. (2009) ITSs PCR, sequencing
5.8S51HV TAGCGAAATG CGATACTTGG Present study ! ITSs Sequencing
5.8S114HV AGTTGCGCCC GAAGC Present study ' ITSs Sequencing
Reverse

26S166BR GAGGACGCTT CTCCAGACTA C Oguri et al. (2003) ITSs PCR
26S102BR CCGGTTCGCT CGCCG Oguri et al. (2003) ITSs Sequencing
25srRNA TCCTCCGCTT AGTGATATGC Oguri et al. (2003) ITSs Sequencing
26StDNAHTR 1 AAGGGAATCC TTGTAAGTTT CT Tsubota et al. (2012) ITSs PCR, sequencing
26StDNAHTR2  AAGTTTCTTT TCCTCCGCTT A Tsubota et al. (2012) ITSs PCR, sequencing
5.8S124HR CGGGCGCAAC TTGCGTTCA Tsubota et al. (2009) ITSs PCR, sequencing
SsrtRNAR CGCTGCGTTC TTCATCGT Handa ez al. (2003); Oguri et al. (2003) ITSs Sequencing
18S3Rh TGATCCTTCT GCAGGTTC Nakahara et al. (2004) 18S rDNA PCR
18S1442R TCTAAGGGCA TCACAGAC Handa ez al. (2003) 18S IDNA Sequencing
18S909R CCAAGAATTT CACCTCTGAC Handa et al. (2003) 18S rDNA Sequencing
18SNS2 GGCTGCTGGC ACCAGACTTG C White et al. (1990); Kocher & White (1992) 18S rDNA Sequencing

The numbers within the primer name correspond to rough positions from 5 end in the 18S rRNA gene
of Chlorella vulgaris (X13688) and the 5.8S rRNA gene of Chlamydomonas tetragama (AB004866). 'De-
signed by H. Tsubota for bryophytes.
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Appendix D. Sequences (5°-3’) of synthetic primers used for PCR amplification and se-

quencing of the cp rbcL gene in the present study.

Forward primers
rbeL-130
HrL1
rbeL7
rbcL549
rbeL862
rbcL921G
rbeL1117

Reverse primers
HrL260R
rbcL600R
rbcL650Rmas
rbcL804hR
rbcL1145R
rbcL1301RL
trnRn
zfpA546R

Sequence

ACAATGATAC
ATGTCACCAC
TGGATTTAAA
TGTCTTCGTG
CAATGCATGC
GGTATGCATT
GGTATTCATG

ATATCATAGC
GTGAAATCAA
CGATCTCTCC
TGCAGTAAAA
TTAATGCTGG
CTTCATTACG
GGGTTAGAAG
ATGATATCCA

TGTTTGTTAT
AAACGGAGAC
GCTGGTGTTA
GTGGAC

AGTTATTGAC
TCCGTGTATT
TTTGGC

ATCGACCTTT
GTCCACCACG
AACGCA
CCACCTG
CATATGCCAA
TGCTTGTACA
GGATTCGAAC
CATTCTTCAC

AG
TAAAGCAGG
AAG

AGC

GTAACGATC

AC
CAAGCTTCTA
CCTTGAC

A

References
Tsubota et al. (1999)
Masuzaki et al. (2010)
Tsubota et al. (1999)
Tsubota et al. (1999)
Tsubota et al. (1999)
Tsubota et al. (2001)
Tsubota et al. (1999)

Inoue et al. (2011)"

Tsubota et al. (1999)

Masuzaki et al. (2010)

Tsubota et al. (1999)

Tsubota et al. (1999)

Inoue et al. (2011)

Manbhart (1994); Tsubota et al. (1999)
Tsubota et al. (1999)

Note
PCR
PCR, sequencing
Sequencing
Sequencing
Sequencing
Sequencing
Sequencing

Sequencing
Sequencing
Sequencing
Sequencing
Sequencing
PCR, sequencing
PCR

PCR

The numbers within the primer name correspond to rough positions from 5’ end in the rbcL gene of
Marchantia polymorpha (X04465). ' The first appearance of this primer was in Table 1 of Inoue et al. (2011),
and the footnote in Inoue et al. (2011) should be requested to make the corrections as the following: correct:
“(published here)” and incorrect: “published by Masuzaki et al. (2010)”.





