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Observation of Mitotic Chromosomes in Aconitum pterocaule Koidz.
(Ranunculaceae) from Eastern Hiroshima Prefecture
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MR & 0 RRIENT S DO FE 2 MAGDLETREWNTIC X D, DBFNRAED T 2 G 5 2 & 28
e

F—7— KRR, WlE RS, Rt hR Rk

Summary
The somatic metaphase chromosomes of Aconitum pterocaule Koidz. from eastern Hiroshima Prefecture were

examined, revealing a chromosome number of 2n = 16, which is consistent with previously reported numbers. However,
the arm ratios and satellite presence determined via karyotype analysis differed from those previously reported. In this
study, the specimen was treated as 4. pterocaule; however, the classification of this specimen within Hiroshima
Prefecture requires reconsideration. Future comprehensive evaluations combining morphological traits and molecular

phylogenetic analyses are required to reassess their taxonomic position.
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#E

7 A= VA Y ¥ Aconitum pterocaule Koidz.
(F R 7FR) &, RO 2 WHRIRIC
HHTHLAEET, HALH A 5 )7 2T
TOXRFEM (M - W1 2016), B X OV B I
WAL Twa (LB 2022 5 5 5 I SO HT R

MR E A 2014 0 HEEIZ) 2010).
JhBEANTIE, BIHoOMEMEIETT AL A Y
vy, BPEIHoOMMAKIZL A Y VY Y Aconitum
loczyanum Rapaics & L THE SN TW5 (FEH -
BRI 2007 IR BV HOEHT R RE R B2 B 2% 2004
X LbF % UCoHERHE ZH Y% 2001).
INSoWMEE Tz, AMOSEICIEFERE O
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DEEFEH I TV L 00, BIRTRIEER
FEDOLDEITAILA VY YT ELTEEDOTR
bihiTwa (I35 2010).

TARVA Vo hBizonty, K
FEERIIEDOMEAT2n =16 TH 5 2 & A
ENTWVEA (B 1955), )i IR EM A9
DR IERIERILERTH H. B, Aconitum
B DG RMFNIHTEIEDH S D DD (Luo etal.
2005 ; HEEL - W 2014), IR BN OAREEO &
RIS T IS S Tw e,

Z 2 TAMIZETIE, JREBRIGECRE S LM
KeT A< L4 Ty LTHRY, 205
Wredr) & &b, B DNA o ITS %o By Lt
BEMEMIRT I ET, SBROSEENBENC

WY 2 BRI Z T 5 S LA HIGE L7z,
HEHE

et RO B, L BT A BN TRk s
LT3R BRBEEOMEAOREZ Wi
(Voucher specimen; HIBG-25723). Z v & @ 1
iz, FHO—NTDH LMD, 2021 4£9 H 26
Hkhﬂbt@%% S X0 THSE (K

A). BiZ2mM® 8-k Faxy ¥/ VT
mt-mﬂis%-wﬁ%w%%ﬂ%btwa
- 20COEERET Y 2 —)v (1:3) T 15 BRI L. EE
%Lf ZDtk, 60C» 1 N ik : 45% FElg =

S OEAWT 30 BREIAKGHL T, 2% BEfkA+

@!szmms

1. IEBEEHET AL ATy,
A BIERIRORET (2021 429 A 26 He).
kY C MIRGBEARZZRB L2055, KEWIHICHREAZ LR 0. KENIAA, /N—i 10 um 217§

Figure 1. Aconitum pterocaule in Eastern Hiroshima Prefecture, western Japan (26 September 2021)

A: Flowers of A. pterocaule examined in this study.

B : Rl H o deta k. RENIABEA, 24— /¥ —13 10 um

B: Chromosomes in mitotic metaphase. Arrowheads indicate satellites, and scale bar represents 10 xm.

C: Chromosomes arranged in decreasing size, considering homologous chromosomes. Arrowheads indicate satellites, and

scale bar represents 10 um.
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VA vTeml, LORLEICI VBIEL .
B RESA I 54X A (1980) (2, 43 Z4 M rp i g
ARDOEH) & F1X Levan et al. (1964) 12HE- 7-.
%72, CTAB ## (Murray and Thompson 1980)
LI DFELDS DNA ZHili L, % DNA @ ITS #%o
BRI Z0RE L727F4<—t v b (1851659B,
26S166BR; Oguri et al. 2013) Z JIV» T DNA /N — 21—
T A YT ERITV, 55072 EANE BLAST M3 % H
W, F—=F X=X LORYIEDIEKEIT 72,

R

M 2 o Ge kA o, e k3 2n =
16 EHESNZ (M1B, #£1). MEAYfikE %
L TREWVIHIZERS &, JefafkREix 14.7 um
25 52 um T, W THEMN, FEKRELR4
T oGettfk & 12 D/~ E 2 Gefafhh & 7 2 AW

F1. AEET-TARULA I vy Rk

R E G S e (IK1C, #£2). Blick 3
BMRAIZK2n) =16=2m+6sm+8st TH - 7.
fHREARIZ DWW T, BROFIARTH S Nos. 1-2,
/N DYt KT B Nos. 15-16 I XNz AT
Btk K & 2%, Nos. 1-2 TlEZFhFh 0.2 um,
0.3 um, Nos. 15-16 TIZZN <L 0.5 um, 0.3 um
THY, MBIZL > TRAWELREEGLRD LR
7o, AR oG EARREICHT 2846 (FRifAER
SRt k) &, Nos. 12 TENRZEN 1.4%, 2.0%,
Nos. 15-16 TZFNZN 8.8%, 5.8% THh-7-.
DNAN—2—F 1 ¥ 7 O%ER, 778 bp OELHI
21572 (LC917521.1). Z OFEH| % T, NCBI
F e H N— 2B SN T W B IEES) & e L
ez Ah TAILATYrYy (LCO36439.1; H
RPE) &% 639/647 (99%) OMEMEZRL, &
BHTHLLALA YYD 2SN (LC152812.1;
EAIELE, LC456229.1; fali L pE) L i3Eheh

Table 1. Chromosome numbers of Aconitum pterocaule examined in this study

Chromosome number (2n)

Species - References
Present count Previous count
TANLA T2 16 16 Kurita 1955
. pterocaule
£2 WERT>LT A< VA Y vy OfRMGahE
Table 2. Somatic chromosome length of Aconitum pterocaule examined in this study
Chromo- Length Relative length Arm P
0, : orm
some Total (um)  Short arm (um) Long arm (um) (%) ratio
1 14.7 0.2*+6.7 7.8 10.2 1.12 m
2 14.4 0.3*+6.8 7.3 10.0 1.03 m
3 12.5 4.0 8.5 8.7 2.13 sm
4 12.0 4.2 7.8 8.4 1.84 sm
5 9.0 1.5 7.5 6.3 4.99 st
6 8.8 1.5 7.2 6.1 4.74 st
7 8.6 1.9 6.8 6.0 3.66 st
8 8.4 1.5 6.9 59 4.71 st
9 8.5 2.7 5.8 5.9 2.17 sm
10 8.0 2.5 5.5 5.6 2.17 sm
11 7.9 1.4 6.5 5.5 4.68 st
12 7.2 1.0 6.2 5.0 6.36 st
13 6.8 1.6 52 4.7 3.37 st
14 6.2 1.3 5.0 4.3 3.99 st
15 5.7 0.5+ 1.1 4.1 4.0 2.65 sm
16 5.2 0.3*+ 1.3 3.6 3.6 2.26 sm

* Satellite length

Chromosome numbers correspond to those shown in Figure 1C.
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K3 IRBBEHFET A3 LA Y Yy o ITS Higi B1) 2 Hidk i —5
Table 3. Nucleotide substitutions in ITS region of Aconitum pterocaule from eastern Hiroshima Prefecture

A. pterocaule

eastern Hiroshima A. pterocaule

Position

A. loczyanum

A. loczyanum Notes / Comments

individual (LC036439.1) (LC152812.1)  (LC456229.1)
(LCI17521.1)
114 A G R G Single base substitution
168-169 GA AC GC AC Substitution or insertion over
2 bases
199 G G G T Single base substitution
Six-adenine homopolymer
225-230 AAAAAA AAAAA AAAAA AAAAA unique to Hiroshima
individual
239 C C C T Single base substitution
275 G C C C Single base substitution
411 C C C T Single base substitution
455 T C C C Single base substitution
468 C T T T Single base substitution
observed in all three sequences
515 A T A A Single base substitution
Notes:

Position numbers correspond to nucleotide positions in the individual sequence from eastern Hiroshima.

Ranges such as “168-169" or “225-230" indicate substitutions or insertions spanning multiple bases.

IUPAC code “R” denotes polymorphism where A or G may occur (observed in LC152812.1).

Bases in bold indicate differences relative to eastern Hiroshima individual, which served as the reference

sequence.

641/647 (99%) I X U8 637/647 (98%) DA%
RL7: WERWNETSA A PLTHRELZ
i, HEEBEOEIEERIINA T, F—EEisuk
THRERY AU v 7 ABHIOE S ZRHHER S
N7z (£3). B2 114 FHIEAE TR B
HOERPEM AR 1Z A, LC036439.1 1% G, LC152812.1
%% (R; A/G), LC456229.113 G THhHo72. %
7z, 225-230 FHALEIAFAET H A DKREKR) v —
IZ2WTIE, £ { OILIEAIA 5 2D A (AAAAA)
Tholzolx L, JLBRAEREMAED A A 286
OB 5 (AAAAAA) Bz R L7z,

ZE

RERED OB OMFEED? S 5k Th 5
EEZOLNDG., SHOFETIE, TAILA TV
Vo OB (CEH 1955) &R Uk on
7o, RN T HAR F 7213 SR & R S
n, FH (1955) R IHEEKME SFLUL Tnwiz

A, WL ODORGED B S B (1955) 13,
Nos. 1-2, 9-10, 15-16 (244§ 5 Yeto k1214 bl
KRR SND EHE L TWBHD, KREFETHERS
N72D1E Nos. 12 BL U 15-16 @ 4 DGR T
Holz. T EBH (1955) EwARMAKTH S
Nos. 1-2 IZHYE T 24RO T, [HIZESIC
BT LhTED ] FHifkEAET S LHEL
TWwb, ZZCHHEAEOESE (FHERE - Geta
hE) 2t L7225, FH (1955 TlkZh
ZN 8.8%, 5.8% THo72DIZH L, KifFETIZ,
Nos. 1-2 TENEN 1.4%, 2.0% &, HEHK/NE
WiEE/R L7z (K 1B, C). —7F, fwhgtaik<Td
% Nos. 15-16 L EH (1955) D3Rtk %
L7225, RELERIFBOLN Lo
SRS Nz, BIgMARMoERICX S
bordb L wd, Bi25EEOWTREEL T
ETE R\,

ITS FUR O IEIEEHIFEAT TUX, L 5 R S5 e A1
KizBWT, 7 ALYyl Iy
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VIR L WEEOEEE RS HER I N
(#%3). Thicky, RBERFHERKICET—E
D ITS FEHNZ RIAAFAET 5 W REVEARIZ S 7z,
A =18 v R Gl o R T 7 Nl L N 7 [ N
TEREMICEBLTB Y (H5#EZ2 2010), PHESE
FARIZOVWTIZT AR LAYy YL YUY
YOHRKZHR (7904 YY) OWRENED
s CTwa (8H - B3I 2007). SHIOILE
BHGREMARICOWTORBEEZE T 2, 5%IE
ENIF M & 5 T BRI 2 L& bR 72
ARG LETH 5.

EI#

AEF

A FLOBITH2Y, KEPEH—fE 1T G
BARBBRICOVWTHIE 2 Wi wi AL ERE
RICRIEBBREEHEOL A4 ¥ ¥V 7 I2HT 515
iR LT, L THEFLE L EIF 5.

5| A3k
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