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Abstract; Acanthocalyx alba is a common medicinal plant in Tibetan of China, and there are few reports on its whole

chloroplast genome now. In order to reveal basic characteristics of the whole chloroplast genome of A. alba and explore its
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phylogeographic structure, ten individuals from five wild populations were sequenced by Illumina sequencing

platform. After assembly and annotation, ten complete chloroplast genome sequences were obtained. Moreover, genome

characteristics and phylogenetic relationships were explored. The results were as follows: (1) The complete chloroplast

genomes of A. alba were 155 335-156 266 bp. A total of 113 genes were annotated, including 72 protein-coding genes,

30 tRNA genes and four TRNA genes. The chloroplast genome was highly conserved in species in terms of size,

structure, GC content and gene composition. (2) Genomic comparative analysis showed that the fragments with large

variation were located in the single copy region, and there was no obvious expansion and contraction at the IR

boundaries. (3) Analysis of population genetics revealed rich genetic diversity in the wild populations and significant

geographic structure, and there were certain relationships between genetic distances and geographic distances. This study

lays the foundation for studies on population genetics and phylogenomics of species in Acanthocalyx.

Key words: Acanthocalyx alba, complete chloroplast genome, medicinal plant, gene, phylogenomics

H A€ ] 22 W7 ( Acanthocalyx alba ) , X 44 H & H
Z @ T ) 22 Wi Bl ( Dipsacaceae ) Hill 22 Wi J&
(Acanthocalyx) . ZJREFREA 4 Fh 2 A2 Fp | F 245
ATEFS PO VG 5 55 L ( Hong et al., 2011), H
TERNZEWT DL B A28 AL G2l , JLieh 44 2 1L
AL Bl T DU S ) (5 R 25 A B R
AT R 25 23,2002) o B A2 B 58 T AR K 24 24 i
PR SR ) =Fh < 27 2 — (5 1A 25 A 50 i
H A = 25058 T, 1996 ) , HA fidt k2
A, WRRAT TG P /IME R AR B X2
KRR RY, SNHIR T AR Q7 , 38 BA b
SRR (I 5 2 2474 1L ) rh AR R B 4 25 23, 20025
Wi, 1989) o ITAEAR , A O A6 R L W i B 5
BT HAT RO o S R KR ICT 24 D T
(544 2011 Zhang et al., 2013; #% 3% W& 4
2014 ; ik EHE S ,2015) , QK (2018) KA
FERNZEW b A 2 ARV S BESESAAL B Y,
Hrp B H IR F G, Mo
T BFIE 8/ AU Wang 45 (2020) Hj38 T 1% F (1
M-SR AR TE R P50, TR 4, 76 AL 22 8 4 Fh 4
FEACE L SRR S 2790 A AT A AR L RRIE WE 2

IS A I DR A 1 A P o R B R s
5 DR 21 N AR e PR 2L A L, JHE R PR A R
18, B AR ik PR 2H i M 45 4 J7 T LG B AR SF (Smith,
2015 ;Szymon et al., 2016;Du et al., 2020) , X ffi 5
-2 (A PR 20 T A ) ) b 4 N &R AR 5 v
HAREZAER], Cui 55 (2019) X H 04 1 32 Fl s
5% J& (Amomum ) W) ISR AR FE R 4 | 45 5 3% B 4%
A4 5 TR 2 AT o i S 0 L R W) P AR KA A
(2020) ) FH i 2 0 56 IR 2 4 s 1 IR 24 0 11 2k

( Gaultheria leucocarpa var. yunnanensis) 2. BEHI R

GiRH K F ; Zhang % (2021) K TG4k JL R 2
T H S I H (Myrtiflorae ) B8 4340 8] F1 &R 4t
RERFR, HR R A7 Kk FE o, 25
¥ b R A — AR S e H AT XA B S
AN A T i) F 2 % (Zhang et al., 2014; Liao et
al., 2020; ZE 1R, 2020) , X LE4EH 28 ST R38R W)
PR G R B A OC R R T 8% F 8. ditk
AT UL R A I SRR 4 3K D AL 31 RE R 1L 32 & s A%
FRIESRERE REKRE iS5 EAE
PRS2 A AR 4 56 P A1 A5 35 T
WIBRREKE AR RS 22587 T RER KT
D AR e, B 43 B 0 AN A A G
Wik,

AT LA AR ) 252 W B8 A4 T A 4 Oy A 5
BE PR AR 5 AR AT v 3 I I % I
W2 A 4 B DRV A R AT DR 0 R B it A 4 B, B
PRUOT LA BR22 08 . (1) AL 22 T i) it 4 A 4 ik
RN P 5 A AT RHAIE 5 (2) MR 2 BE N A e 5 1 T
FEATT AR 2 W b P JE BT B s a5, A
TIF 52 K6 A SR 252 W Jas A G 00 b 19 3 15 A% 27 A 5% 24
FE LR A I A 4 B DR A A R A AL B 5
1R 243

1 M5 7 &

1.1 SEEad sl

RS, CERIZE 5 T B 11T
AHHON Y 5 ABFERRE(FR 1), 3t 10 Grossb
Fho 2R 2 KA A B Y S 1 7 S
(Acanthocalyx alba) , FeFEUEPR AR PR A7 T R BEK 2%
2y e 24 A ) 5 A 2 bR AR
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Table 1  Collection information of Acanthocalyx alba samples

Gis  REHIN EEARA ZERE K

Code  Locality Voucher specimen Latitude and longitude Altitude (m)

SDO1 DU Ji| 45 e B S i ZDQ17115 100°10'21.41" E, 29°07'53.41" N 4 005
Sangdui Town, Daocheng County, Sichuan Province

SDO2 P )14 A ok B 5 HE A ZDQ17115 100°10'21.41" E, 29°07'53.41" N 4 005
Sangdui Town, Daocheng County, Sichuan Province

YDO1 DUl FEmE S T Hl ZDQ17105 100°05'02.76" E, 29°15'17.87" N 3823
Yading Airport, Daocheng County, Sichuan Province

YDO2  PUNEFEIRE T T ¥ ZDQ17105 100°05'02.76" E, 29°15'17.87" N 3823
Yading Airport, Daocheng County, Sichuan Province

DFO1 Ui EEFE ZDQ17178 101°19'51.19" E, 30°44'59.62" N 3 850
Daofu County, Sichuan Province

DF02  PUJI|AiEFH ZDQ17178 101°19'51.19" E, 30°44'59.62" N 3 850
Daofu County, Sichuan Province

LTO1 PO 45 B i H 7ZDQ17124 100°13'40.35" E, 29°29'04.73" N 4510
Litang County, Sichuan Province

LT02  PUJI| 45 B i H 7ZDQ17124 100°13'40.35" E, 29°29'04.73" N 4510
Litang County, Sichuan Province

KDO1 Uil HEE B ZDQ16035 101°24'01.57" E, 30°02'51.00" N 3884
Kangding County, Sichuan Province

KD02 Uil 4 e B ZDQ16035 101°24'01.57" E, 30°02'51.00" N 3 884

Kangding County, Sichuan Province

1.2 EEH DNA RSN F

DNA $2IBCR B R CTAB J5 %, VR i T
FEAH R AR SRR R ZH DNA, FIH] Covaris
7 U AR SOFE R TR 2 DNA B Ak, 48 K i 18
0 A R i Sk did K& PCR 4 45
P MR Y SO, SCPR 28 B R I S A% s,
%ﬁﬂ?ﬁ%( pair-end) (2x%300 bp) Illumina Hiseq
2 500 -5 #EAT AT, BN AR AR i
RECRA PR R R 58,
1.3 HEEEERARNHERE R

AR F, 13 8] 4 G 2 A7 EUR B (Raw
Data) , & Trimmomatic V.0.32 1 & 4t 2 j5 |, F|
GetOrganelle.py #F17 241 %, Ji SLECH Ab 1 2 2% A< R
FOZH HIT A A (OISR A gk Al 4x 2021) . AEAE R
ZEWT (5 515 : NC_045055) 2 B R 41, 1 ]
Geneious 8.0.2 B 56 1 1 46 3 252 Wiy - ¢ 4 42 Bt
YT RE, I K L4 32 ] NCBI 048 1% (hups://
www.ncbi. nlm. nih. gov/) , Fl| F 7£ 26 T. 2 Organellar
Genome Draw ( https://chlorobox. mpimp-golm. mpg.
de/OGDraw. html ) 22 il it-2 fA 5 X 411 4 BT 335
1.4 IR/SC 1A FRUT G54 K K& SSR 7347

B TE B4 1 10 45 56 DX 4H 7 91 E A% 2 0
IRscope ( https ;//irscope. shinyapps. io/irapp/) #f 1T
TR 1 5 B R sk o3 B, 5 49 210 A9 R R A

2 T. H Adobe Illustrator CC 2015 #4757 A T #% |
[ BF, F F MISA {48 5% i 2 7 52 )7 31 ( simple
sequence repeats , SSR ) 17 55 I 43 B F A6 i S5 Wy - 2
PRIE R 41/ SSRFFAIE
1.5 FIlERILES M

FERF MAFFT V.7.129 AR EXF 10 4 (A 4L
S Wi e R SE AL 51 47 LE XS, 6 BioEdit
AT FS], 1 DnaSP V.7.0.26 Xf 4%
PREE 20 ALY RS S M (P ) EAT IR S i 11 03
Br. ZKEE N 200 bp, & F K JE K 600 bp, P-
distance ffi J§ MEGA v.7.0.26 3 {4 BEAT 52114347 .
WD | g I S A IR 20 91 0 R A A X 4
Al 7E 2k 3k £ mVISTA ( http : //genome. 1bl. gov/
vista/mvista/submit. shtml ) Y Shuffle-LAGAN # =,
XF A 0 252 W I A 4 R R 2L G A A A, 3 B
Acanthocalyx alba( NC_045055) £ &% 751 ,
1.6 RE X E S

ARARE 1 A TR 5 W7 I S (A B DY) A T B4R R A
NCBI #4880 B & % 59 )1 22 W BF L 2 & 7
( Caprifoliaceae ) {9 11 FAE 4 ) I 28 A 42 3 (R 24 ¢
ST RGERE 7, /N RLHE ( Coffea
arabica) FTHRLINME ( C. arabica) R ANEEE, i
MAFFT V. 7.1 45 A6 A0 SE 1B 5 T 8000 I 4 R 4
WA P F AT Z 7 X, Rk B R,
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KT B KPR (maximum likelihood, ML) | %
K14 2497 (maximum parsimony, MP ) A1 D1 i385
% ( Bayesian inference, BI)3 Bl ik, #H R AL
BEAIZE ModelTest V 2.1.7 B AF0i % % ) GTR+G
FEL, F A RAXML V.8.2.4 B ML REEH,
R e ik Bk, A 1 000 Wk, A MEGA
V.7.0.26 B ARy MP B E & 1000 K,
MrBayes V.3.2.6 & BI B, & F 5 JRBL Je 4% 52
R (MCMC) B3, 1155 100 J7 48, BB 1 000 1L
HURE— IR, 45 FETT 25 % BRAN , HR 418 780 4% i 1 A g
—

2 HREHHH

2.1 EERAEHMSERFE

FA G300 252 W7 118 I ¢ 1k 4 35 DR Ao 0 DL 7 1
IREEF , WIS [z ) B & X IRs (inverted repeats) ,—
R EAPE DX LSC (large single copy ) Fll—>/NEL4E
DIIX SSC (‘small single copy) ZHRG (1,3 2) , PiE
S B4 1 A 0 252 W b o A R TR 2, 4 K DRy 155 335~
156 266 bp,GC &t K 38.1% ~38.2% . £ X B K&
4390k 89 027 ~89 076 bp(LSC) .17 689~17 842 bp
(SSC) .24 253~24 666 bp(IRs) , 4 NX Bt GC &
ERE I IR X (42.8% ~43.2%) , Hik & LSC X
(36.5%) Ml SSC X (32.9%) , 1%, 155 113 4
PR ALFE 72 D Ym i AL 30 S tRNA R 4
A~ TRNA LT 7 AR EE ] (clpP L aceD | yef2 yef1 |
ps18 .rps3 Fl yef3) . WL, AL HI 22 W7 - 2 Ak 4 3
H A 16 N EAH N EF (intron) , HI H &
A—PTHNEF(F3),
2.2 IR/SC A FRULAEH 5K B SSR 43 47

AR LA e P AS R ] B2 TR X LSC
X5 SSC X #4 i, B It 47 #£ LSC/IRb, IRb/SSC |
SSC/IRa #ll IRa/LSC 4 ~if1 it 78 5 N 41 ik 1k i
B 4 A B kAR Ik Sl R e S R
AR X s B85 DUIX AN [] Ml s 1 o 252 W g
GRAREER 0 Y 4 A3 AR SE (Bl 2) . LSC/
IRb # FHAE LB R S W vh 2 T rpl23 BE RTINS, HL
£ F LSC XA 25 5 A K, - 185~ 186 bp; SDOT |
YDO1.YDO02 ,LTO1 ,LT02 . KDO1 ,KD02 £ TRb/SSC
N FHE N 58 2 M E, 72 T IRb X 4aN-GUU 3 [A
138 bp 4b,1fif SDO2 . DFO1 . DF02 [¥) trnN-GUU 3 [
Pk 3 SSC NS, BEES TRb/SSC 1 %t 48 ~223 bp;

SSC/IRa W3 FHAE 1 A6 40 22 Wy 56 DY 4] vh - AL T
yefl 3 PS5 IRa/LSC i1 Bt 4 8B 47 T trnH-GUG
T BT,

AT MISA HF X 3 A2 0 25 Wy i 4 42 5 A
HHHEAT ST, TE AL R ZE T 10 2% 77 41 v 43 3] 46 DU
#) 70 .68.70.70 .74 74 70,70 .71 .71 4~ SSR i 44,
(K13:B), SSRERFHEMEA AR ITRELR,
HYCE—HHMRER “HERES T HRE
S2OVURCH TR TR MS B IR A, 1 AR i 2k B
SRR E DI 4 i) SSR S A R T 4Lk,
FORER > 2 L A/T BB Y A% IR E &, L
IEH AT/TA MR AR E 5 (8 3:A),
HE—25 4y Mr 2B, K& 43 SSR 7 F LSC X35k, /i
Sr T SSCANIR XIK (181 3:C) o[RS, 2 K40
) SSR KK 43 43 4 T+ & A [H] IX. (intergenic spacer,
1GS) H, HoAtl /% SSR 43 A 7 4 & F AR 1 2 %
X35, ( coding sequence,CDS) H (& 3:D),

23 FIIERIEEDH

K LEXTRF I 5 A 1l X1 28 0 252 DB - ¢ 4 & ]
ZH P47 Sliding window 23 M7 (K 4) . 45 F: 7R, SSC
DX 35k 19 72 S KO i i, TR DB AR AIG [ B 9 22 321
3 ARSI S, 4 AT LSC X (rpoCl) il SSC
X ( ndhF F1 rpl32-trnl-UAG ) . H: ", rpl32-trnL-
UAG Y22 53 fie v, HLUCHE ndhF M0 rpoCl1 f %
AN AW LL SDO1 FE NS Z 74, 5 H A& 9
2 FI AR 232 [ et 4 B PR 2H R A7 PR T LE 380 BT
SER R, W g Ak R 2 90 o S g A X8 S
THEASG X, AP DX (LSC & SSC) 22 53 W 1.
KFERIMEEX(IR) , 5 4 HUIX AL 22 Wi 2t
RBE DR 7 4 B AR 1 B AE AL, 728 S A R ik [
H rpoC2 psbC .rrn23 F yefl , FHoAIE PR 08 <F 2 5
W, AR ) XA S R TR X, A apF-aipH |
psaB-psaA | psaA-ycf3 | trnM-CAU-atpE | psbF-psbE |
psbE-petl., rnS5-trnN-ACG . #rnR-ACG-trnN-GUU |
trnL-UAG-cesA (Bl 5) , M iX 26 X I, wl JF & 4
St R B, T Jm ) K m R K R SE L
HREWIE,

24 REKESH

ARG F A P-distance F 8] 15t 4% 28 S5 K 4% 1
TR LI T 10 2% AR TR 22 K A - o 44 4 i A
At i 2 5, o 5% 45 R K B, P-distance & 0~
0.000 7, B 17 R 2 5+ (H A 0~ 1 515, H K #3751
[B) s AN e, HAAH B[R] P-distance FIAZ iR 2
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42 %

. R LTI JE Photosystem 1

. W R 41l Photosystem 11

. A FE b/ AR TS Cytochrome b/f complex
ATPAREMIESE ATP synthase

D NADH Jfi¢ % f 3l 3 NADH dehydrogenase

. TR ERAL TR S0 A R R ALREE 2 RubisCO large subunit
- RNAR A RNA polymerase

D HBE A /N IEJE Ribosomal proteins (SSU)

. IR K AL Ribosomal proteins (LSU)

I A clpP, BRI mack

. HA P Other genes

D JFICiHE Hypothetical chloroplast reading frames (ycf)
Il #:iZRNA Transfer RNAs

[ #:45 #RNA Ribosomal RNAs

52 A1 143 5 PR M]3 3t (68 B oA g B PR T e PRI h BTG SRR D REAE IR o AL AR B 8 K (6 O T GC & OB € 1o T

AT Sk,

The genes outside the circle are transcribed clockwise, while the genes inside the circle are transcribed counterclockwise. The colors here

represent functional genes. The inner dark gray corresponds to the GC content and the light gray corresponds to the AT content.

1 PR 2 S A 4 5 PR A T

Fig. 1 Gene map of complete chloroplast genome in Acanthocalyx alba

SHEHBAR(FL), REKE AR ER,3 Fr
TR 1 T AR T 2 R 1) AN [) B A S R 22 ] )
R FR AL (] 6) , 5 545 15 B 43 BT i 25 SR A
W&, TERGKBRH, B (KD) FliE % (DF)
(1) 4 AR E R A ok HEROEE T (YD) Fi
HE(SD) , f o B BEIE (LT) f9 2 NANE, HIET
(YD) FISHE(SD) 1 4 MAMEASREH 8.0 T

3 WikE4E#

ARMFFEHAE T A6 00 S W7 0 i S A 4 L PR 4
JPFNRHE , 78 Ji B KOV 48 7 T H 28 AL 45
P S TR A o A I gt A i R 20 T 0 i £ 35 [
] i BCHES I v B — 2, RISk ] B A
f EEARLEY GC & i, BN IF 41 H IRs XTSI GC

RE . RIS SRR R 2 3R S 7 A
AR o 5 A TR R 1 22 B A ) i 2 1)
(clpP aceD \yof2 \ycf1 .ps18) , HCHEDN nl GE L ik 77 7
NS BHE YR FE R LS (Wang et al., 2020) , Ff
LA SSR A s — M A AR L. ABFSEH,
FIALRIZE B4 (A4 BE R 20 PP 81 1 SSRs EZELL A/
T By 32, 3% 5 HAB B A6 4 T B9 17 AR ( Guo
et al., 2017;Na et al., 2018;Chen et al., 2019) , |f]
St TR SSRs £ polyA
A polyT H A& Fr#e i, AL/ &A C 8 G REKER
AW A5 ( Kuang et al., 2011) . BEAh, 33X 46 SSRs F- %L
SIARTE 2 A HHE DD BOHE I X 28 & A/T & & 1Y
SSRs 1434 T IR X 19 tRNA JF 51 1] g j2: 5 2ot
SRAAEPIZH T GC 5 2 I I LA B 2% DX ol ol ik 5
28 5 BOVELE LA (TR T34 1 2020)
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Table 2 Gene comparison on ten chloroplast complete genomes in Acanthocalyx alba
o K JNERL - = i GenBank
PSS IS REELX  GC & HEEDE EH%HD
PR 1 <[l PPy
%55 Total length HEI B0 IRs GC content  Total LA tRNA rRNA L‘“%ﬁ
Code (bp) LSC SscC (bp) (%) . CDS Accession
P (bp) (bp) P ¢ genes number
SDO1 156 082 89 030 17 740 24 656 38.1 113 72 30 4 MW053688
SD02 155 335 89 035 17 794 24 253 38.2 113 72 30 4 MW053689
YDO1 156 110 89 036 17 842 24 616 38.1 113 72 30 4 MW053690
YD02 156 053 89 036 17 705 24 656 38.1 113 72 30 4 MW053687
DFO1 156 266 89 027 17 713 24 763 38.1 113 72 30 4 MW053686
DF02 156 266 89 027 17 713 24 763 38.1 113 72 30 4 MW053685
LTO01 156 054 89 032 17 790 24 616 38.1 113 72 30 4 MW018701
LT02 156 054 89 032 17 790 24 616 38.1 113 72 30 4 MW018702
KDO1 156 097 89 076 17 689 24 666 38.1 113 72 30 4 MW018703
KDO02 156 097 89 076 17 689 24 666 38.1 113 72 30 4 MWO018704
®k3 BEREANEHHERESERARERAR
Table 3 Composition of complete chloroplast genome of Acanthocalyx alba
Gene group Gene function Gene name
H e 5 i R R J ml2 , pl12%  mpl32  mpl22 ,rpl16*  rpl14 , rpl36 , rpl20 , rpl33
Large subunit of ribosone
Self-replication /N psT",rps15,rps19,rps3*  rps8  mps11,mps12"  rps18”  rpsd  ips14  ps2 , rps16*

Small subunit of ribosone
RNA R4 RNA polymerase
rRNA

tRNA

JeEAEA

Photosynthesis

22 RS 1 Photosystem |
KRG 1 Photosystem 1T

NADH-Jfi %

NADH dehydrogenase
MOREZEY

Cytochrome b/f complex

ATP 4§ ATP synthase
A AN 2

Large subunit of rubisco

IR RN T
Translational initation factor
JREATE L Maturase
AR A Protease

FL A 2

Envelope membrane protein
LT CoA FR AL Y 7.3
Subunit of Acetyl-carboxylase
C AN AR A

C-type cytochrome synthesis
i A

Open reading frames

Feft A

Other genes

rpoA [ rpoB ,rpoC1* ,rpoC2
6" 123" rr4.5" 5"

trnl-CAU" | trnL-CAA" | irnV-GAC', trnI-GAU"* | trnA-UGC'*, irnR-ACG', trnN-
GUU', trnL-UAG, trnP-UGG, trnW-CCA , trnM-CAU, trnV-UAC*, trnF-GAA
trnL-UAA* [trnT-UGU , trnS-GGA , trnfM-CAU , trnG-UCC,, trnS-UGA , trnT-GGU ,
trnE-UUC,trnY-GUA , irnD-GUC, trnC-GCA , tirnR-UCU , irnG-GCC*, irnS-GCU ,
trnQ-UUG, trmK-UUU*, trnH-GUG

psaC,psal,psal,psaA ,psaB

psbH, psbN | psbT, psbB, psbE, psbF | psbL, psb], psbZ , psbC., psbD, psbM, psbl,
psbK , psbA

ndhB*  ndhH ,ndhA*  ndhl,ndhG ,ndhE ,ndhD ,ndh¥ ,ndhC ,ndhK , ndh]
petD*  petB* , petG , petL., petA | petN

atpB, atpE  atpl, atpH , atpF* ;atpA
rbcL.

infA
matK
clpP *#
cemA
aceD?

cesA

yo2" yef1" yeft  yef3”

e D RARZEREM T IR X, *FRZEHTEN

Note: I indicates that the gene is located in the IR region,

T, MERBUER
* indicates that the gene contains introns, and * represents a pseudogene.



LSC/IRb IRb/SSC SSC/IRa IRa/LSC
185bp| 124 bp 138 bp 3755bp |1313bp
i 23 [ iral | [ rnV] [ 7sv |
SD01 156 082 bp
89 030 bp 24 656 bp 17 740 bp 24656 bp | rni |
185 bp| 124 bp 23 3755bp | 1313 by
2 23 [ irni | [ | [ ot |
SD02 155 335 bp
89035 bp 24253 bp 17794 bp 24253 bp N
185bp | 124 bp 138 bp\ 3755bp | 1313 bp
7 pl23 [ ornt | | o | yefl 5483 bp
YDO1 156 110 bp Z =1
89036 bp 24 616bp 17842 bp 24 616 bp | orni |
185bp [ 124 bp 138 bp 3755bp [ 1313bp
pl2 mpl23 trnl | rnN | yefl 5483 bp mzl
YDO02 156 053 bp
89 036 bp 24 656 bp 17705 bp 24656 bp | oni |
185bp | 124bp ) 3755bp | 1313bp
pl2 rpl23 [ ern. | - m
DF01 156 266 bp
89027 bp 24763 bp 17713 bp 24763 bp | crni |
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Fig. 2 Comparison of LSC, SSC and IR border regions among ten chloroplast genomes in Acanthocalyx alba
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Fig. 3 Analysis of simple sequence repeat (SSR) on ten chloroplast genomes in Acanthocalyx alba
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Fig. 4 Sliding window analysis of ten chloroplast genomes in Acanthocalyx alba
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Table 4  Genetic distances and nucleotide difference values among individuals of Acanthocalyx alba

éﬁ]z SDO1 SD02 YDO1 YDO02 DFO1 DFO02 LTO1 LT02 KDO1 KDO02
SDO1 940 263 45 819 818 218 218 588 588

SD02 0.000 1 791 933 1515 1514 746 746 1306 1 306
YDO1 0.000 1 0.000 0 256 851 850 67 67 625 625

YDO2 0.000 0 0.000 1 0.000 1 781 780 211 211 551 551

DFO1 0.000 6 0.000 6 0.000 6 0.000 6 1 805 805 576 576

DF02 0.000 6 0.000 6 0.000 6 0.000 6 0.000 0 804 804 575 575

LTO1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 6 0.000 6 0 581 581

LT02 0.000 1 0.000 1 0.000 1 0.000 1 0.000 6 0.000 6 0.000 0 581 581

KDO1 0.000 7 0.000 7 0.000 7 0.000 7 0.000 5 0.000 5 0.000 7 0.000 7 0

KDO02 0.000 7 0.000 7 0.000 7 0.000 7 0.000 5 0.000 5 0.000 7 0.000 7 0.000 0
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41/95/0.36 _|: BIFERI ST A. alba MW018702(LT02)

100/100/1 9779971 L [{ERIZEWT A. alba MW053689(SD02)

Dipsacaceae JI| ZEMRl
100/88/0.52 L AR A alba MW053690(YDO01)

96/91/1 |: ETERI S A. alba MW053688(SD01)
100/100/1 BERIZH A alba MW053687(YD02)
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100/100/1 —|:
99/100/1 FIAERZEWT A. alba MW053685(DF02)

100710071 _|: BEER ST A. alba MWO018703(KD01)
100/100/1 EIERIZEWT A. alba MW018704(KD02)

F1ERI SN 4. alba NC_ 045055

100/100/1 [ PB4 Lonicera confusa NC 045045

L zx L. japonica NC_026839

VS
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Caprifoliaceae ZA4&R
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L s C canephora NC 030053 Rubiaceae PHELR}

LAY RO SR, 2 MP A R, AL ML A RE{E, A T2 DU S R (PP ) (B, ISR AR A SC R BT R
Number above nodes are support values with MP bootstrap values on the left, ML bootstrap values in the middle, Bayesian posterior probabilities

(PP) values on the right. The black part in the figure is the main research objects of this paper.
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Fig. 6 Phylogenetic relationship of ten Acanthocalyx alba based on complete chloroplast genome using

maximum parsimony ( MP) , maximum likelihood (ML), and Bayesian analyses ( BI) methods
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