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Abstract: Objective To understand the chloroplast gene composition and structural characteristics of Berberis, so as to provide
reference for the phylogeny and genome evolution of Berberis. Methods The chloroplast genomes of nine species of Berberis were
obtained. The structural characteristics and variation degree of chloroplast genomes were compared by bioinformatics methods. The
phylogenetic relationship of Berberis was analyzed by taking the chloroplast genomes of three species of Sinopodophyllum as an
outgroup. Results The chloroplast genomes of nine species of Berberis had a double stranded ring structure, including a long single
copy region (LSC), a short single copy region (SSC) and two reverse repeats (IRa and IRb). The difference of chloroplast genome
size was small, and the maximum difference was 1984 bp. The sequence of genes was basically the same, and the number of genes
was relatively conservative, among which the number of ribosomal RNA (rRNA) was the most conservative, with eight genes each.
In addition, the chloroplast genome of Berberis was relatively conservative in sequence length, gene composition and GC content,
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but there was obvious diversity in the four boundaries. The non gene coding regions in the chloroplast genome of Berberis had great
differences and high degree of variation, while the gene coding regions had small differences and high conservatism. Among the four parts of
chloroplast genome, the variation degree of SSC region was the highest and that of IRA region was the lowest. The chloroplast genome of
Berberis included 12 protein coding genes containing intron such as rps12, rps16, rpl2, rpl16, rpoC1, petB, petD, ndhB, ndhA, atpF, clpP
and ycf3. The length of coding region of most genes was conservative, but there were a few changes in intron length or coding region length.
B. amurensis group was the first isolated from Berberis, which was the original group of Berberis. In the B. amurensis formation, B.
oiwakensis and B. ganpinensis were far related to other Berberis species. The other species of Berberis can be divided into two branches, and
B. weiningensis was one branch; B. amurensis and B. koreana were one branch. Conclusion  The chloroplast genome of Berberis is highly
conservative, and its gene sequence is basically the same. No large-scale inversion or gene rearrangement is detected, but there is obvious
diversity at the boundary between IR region and single copy region (SC). The phylogenetic tree based on chloroplast genome can reveal the

phylogenetic relationship of Berberis species to a certain extent.
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24 (chloroplast) fE AR (plastid) H1i—
PR, HIERZR/NEZ N 150~200 kb, HE5HE
ORSFM, IHERRFERAR Z Tkl oy 4 ANATIX
—ANKEEE DL (large single-copy, LSC) Fl—AM/Neh
P21 (small single-copy, SSC) [Xigk D Az iid F R 2H
RN A (junction sites, JS) FERLA 2 MHIFI Y
KIAE A FFIX IR Cinverted repeat, IRa il IRb) @,
HImis2fs 120~130 ANMER, TEREFAF HAE /N
5y FAEGm i I R X (] R, 43 Thig R A A
MRBENAE S, VBN A R A stk
IR LR R B, S RS E A 4
WEIR AN G AR IR T 75 SR 40 M b R 35 1) oA
F o T 7E 41 B A2 9T 0k 37 B 52 24 1 G o8 S 2R A
o, SRR AR — B R IR R B R R AR
b, Re—ANEAEEEZERREES SR, mdE AT
FH, SRR R 2H 1 B R AT e NG BART A A (98
FEREMNE, RSS2 ARRIE e,
G A ZE R M 6. RGEKRE  FhgiE LA
JBEME FITAERIE T  BARAE, TRE )2 M

/NEEJE Berberis L./&/NEER} (Leguminosae) ik
KEI—ANEN, ZJE KL H 500 FEL e, K
TR 5341, Schneider K/ NEEJRFEY) o> M2 41,
B/ NEE S R R/ NBE JR P, Hh g/ NBE J CTH KRS
12 300 MPZHRR, E B ARAEROE KR, (HIEfZk
¥ QM) AR @FD o PRI GorRRD
0552 200 FpFR, AR AAE R SR,
IIARAEHR PN, 75K 2 EFi ) 2 SEH 7E 5
ThR X, A EE I T HE A o 380 o 6] 7 5, S e
FI|rp E AR, AR A E X2 250 FHY)
o DA b3 e B 20 0 2  TWR R S RFIE AT
530, NBEJEMEYI R 2 S a8 A, Hrp iR

IR “/NBER” Y, XL R E EL .
75 FKER . JERARA S5 HAE TR, B
R 2 M E. tbah, —2/NBEJE Y Rep 4 1E
ETE AR Gebl, 55— e A] B 2 /E B ) R
o FEH E A2 N R ERATE, (Hix
JEPIRAETEAS FARHE B X, - RIS FH I 5
BLlI Z MRS N RS Eean A
FUHRE /N BE JE M b I Ry A b 2T b BE B
weiningensis L. B30 id it 2 Ak 4 B R 2H 1 o A O
%, AZYIRhEAT T2k, IkAh, SREFTIRE B E
Hu X Fr/NBEJE —HrFf B. burruyacuensis L., 2@t
H DNA AT 7RG B E TS, SREHHE
SN FEININEE & HAR YRR ) — NI TR
Fh 250K B A B AT DUdi DA 2R BE RO et
ST FE S0, Bk, TEARHER Ay A
(R/NBEJEIA, o R] DUR LSRR FE R 2 7 51 70 1T 2%
St K B A DNA ST E IR e 2 8 ) -

ATGURETENRT /INE O NI Af Fr) P Ak DR 2 285
KR REAT 7 A 5o, Il Z)E 9 M
R AR R 2 BT R IR, N/ NBEJRY)
Ty %5 DL — P Fi/NBE TR 1) R G K B AL 2
f—ErZ%,
1 #MR5EE
11 HuurWE

piBVIES FKEWYE B F 0y (The National
Center for Biotechnology Information, NCBI) %i##
FE (https:/iwww.ncbi.nlm.nih.gov/) 52 /NEERLH] /)N
BEJ@ YA ARk LG g i ) gk e B AH P S
B L RBNEEE 9 MEE, thLLEEY 3
ANPAE o T BOR ZR B P i) P SR A L DR A
Gl BFR. BRI SRS, Wk 1.



«820 - ¢8 % 202428 $53% B3 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3

F=1 PEEREMHL) BT AEEE Genbank Eig S
Table 1 Chloroplast Genbank accession numbers of species in Berberis and Sinopodophyllum
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Fig. 1 Chloroplast genome map of nine species of Berberis
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Fig. 2 Basic features of chloroplast genomes in nine species of Berberis
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Fig. 3 Boubdary comparison of IR and SC region of chloroplast genomes in nine species of Berberis
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Fig. 4 Alignment of chloroplast genome sequences in nine species of Berberis
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Table 2 CDS length and gene length of intron of chloroplast genomes in nine species of Berberis
e UL L WL REL bR R meeM MR S

rpsl2 CDSlength 372/372 372 372/372  372/372  372/372 372 372 372/372  372/372

Gene length 908/908 372 980/980  980/980  980/980 908 908 980/980  980/980
rpsl6 CDS length 237 237 237 237 237 237 237 237 237

Gene length 1132 1132 1134 1133 1131 1133 1133 1132 1133
rpl2  CDSlength 837/993  816/816  852/855  816/456  852/855  816/816  816/816  810/810  852/855

Gene length 1493/1493 1475/1475 1475/1475 1475/1115 1475/1475 1475/1475 1475/1475 1469/1469 1475/1475
rpl16 CDSlength 408/408  420/408  408/408  408/408  408/408  408/408  408/408  411/408  408/408

Gene length 1239/1239 1239/1239 1238/1238 1237/1237 1237/1237 1234/1234 1234/1234 411/1238 1239/1239
rpoC1 CDS length 2055 2052 2046 2043 2046 2064 2064 2076 2046

Gene length 2799 2799 2799 2799 2799 2824 2824 2824 2804
petB  CDSlength 648/660  654/648  660/660  648/648  660/660 660/660  660/660  648/660  660/660

Gene length 1417/1417 1417/1417 1417/1417 1417/1417 1424/1424 1424/1424 1424/1424 1424/1424 1424/1424
petD  CDS length 546/546  60/504 504/504  546/504  504/504  504/504  504/504  546/504  507/507

Gene length 546/546 693/1187 1187/1187 546/1187 1187/1187 1187/1187 1187/1187 546/1187 1190/1190
ndhB CDS length 1536/1638 1536/1638 1626/1629 1536/1536 1626/1629 1638/1536 1638/1536 1536/1536 1626/1629

Gene length 2228/2228 2228/2228 2228/2228 2228/2228 2228/2228 2227/2227 2227/2227 2227/2227 2227/2227
ndhA  CDS length 1107 1095 1098 1095 1098 1095 1095 1095 1098

Gene length 2139 2136 2136 2141 2141 2135 2133 2143 2143
atpF  CDS length 570 555 558 555 558 570 570 555 558

Gene length 1280 1280 1279 1280 1279 1280 1280 1280 1277
clpP  CDS length 642 612 606 642 606 606 606 606 606

Gene length 2096 2076 2074 2107 2079 2080 2076 2070 2065
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Fig. 5 Alignment of chloroplast genomes in nine species of Berberis
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