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Characterization and phylogenetic location analysis of chloroplast of the
endangered plant Neotrichocolea bissetii

ZHU Mengfei', HU Yingfeng', SHI Xueqin'?

(1. Anhui Normal University, Wuhu 241000, Anhui, China; 2. Provincial Key Laboratory of Biotic Environment and
Ecological Safety in Anhui Province, Anhui Normal University, Wuhu 241000, Anhui, China)

Abstract: [Objective] Neotrichocolea bissetii, a vulnerable liverwort by International Union for Conservation
of Nature (IUCN), is endemic to East Asia. This study aims to clarify the structure traits of chloroplast genome
and phylogenetic status of N. bissetii, the results can provide theoretical reference for the species identification,
resource conservation and systematic evolution of N. bissetii. [Method] DNA was extracted, sequenced and
assembled from N. bissetii samples collected in the field. The chloroplast genome structure, repeat sequences
and codon bias were analyzed. The phylogenetic relationship was constructed based on the chloroplast genome
sequences of 19 bryophytes. [Result] The whole genome sequence of the chloroplast of N. bissetii was 118 423
bp, including a pair of reverse repeat regions (IR, 9 031 bp), a large single copy region (LSC, 80 837 bp) and a
small single copy region (SSC, 19 524 bp). It contained 79 protein-coding genes, 8 rRNA and 36 tRNA. In
addition, a total of 56 simple sequence repeats (SSR) were detected in the whole chloroplast genome, most of

which were AT/AT dinucleotide sequences. Codon preference analysis showed that the codon preferred to ends
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in A/U. With the exception of a few variable regions, the IR boundary regions of the chloroplast genome of the
N. bissetii were very conserved. Phylogenetic tree showed that this species was most closely related to
Trichocoleopsis sacculata. [Conclusion] The chloroplast genome of N. bissetii is a typical tetrad structure and
relatively conserved. Phylogenetic tree analysis indicates that N. bissetii and 7. sacculata into a branch
structure. [Ch, 5 fig. 3 tab. 32 ref.]

Key words: Neotrichocolea bissetii; chloroplast genome; characteristic analysis; phylogenetic
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Table 1 Information of 17 samples of bryophytes
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E
Neotrichocolea bissetii
118 423 bp

Wt %4t | (photosystem 1) CIAZ 444 5 (4 /N IV 2 (ribosomal proteins, SSU)
B A% 1T (photosystem IT) It b 4 25 11 K P 5 (ribosomal proteins, LSU)
B 42 ¢ 22 b/f 44 (cytochrome b/f complex) B %12 RNA (transfer RNAs)

E ATP & Bl (ATP synthase) BB & RNA (ribosomal RNAs)

CINADH fi U8 (NADH dehydrogenase) E clpP, matk

B B A A R AL R I (RubisCO large subunit) HAthFER (other genes)

C% R G20 5/84 52 KT (photosystem assembly/stability factors) T & FF U B HE (hypothetical reading frames, ycf)
B RNA 4 (RNA polymerase)

RIS I [ G (1 DA P 9 AR S R R B B s R 2k R AN R 1 )
el AIRACRINAR CG AL RKEORIAE AT SEt.

B 1 #HkS et gk A m et /B
Figure 1 ~ Chloroplast genome gene map of N. bissetii
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Table 2 Genes encoded by the chloroplast genome of N. bissetii

FEFZE5) FEFDyhe FEH 2R
ATPE AL atpA, aipB, atpE, atpH, atpl
b psad, psaB, psaC, psaJ

N HeFRG psbA, psbB, psbC, psbD, psbE, psbL, psbN, psbT, psbZ, ycf3
NADH-Jfii &0 Bf 756 ndhA*, ndhB*, ndhC, ndhD, ndhE, ndhF, ndhH, ndhl, ndhJ, ndhK
MR T AW/ petd, petB *, petD, petG
Rubiscofiff IV 5 rbel
L N S pl14, rpll6, rpl2*, rpl20, rpl22, rpl33, rpl36
DNARHAZIR TR rpoA, rpoB, rpoC1*, rpoC2
TR A/ N3 rps12%, rps19, rps2, rps3, rps4, rps8

Sl PHHARNAKER 1168 (x2), 1238 (x2), rrm4.58 (x2), rm5S (x2)

trnA-UGC (x2)*, trnC-GCA, trnD-GUC, trnE-UUC, trnE-UUC (x2)*, trnF-GAA, trnG-GCC (X2)*,
trnH-GUG, trnK-UUU (X2)*, trnL-CAA, trnL-UAA*, trnL-UAG, trnM-CAU (x2), truN-GUU (x2),
trnP-UGG, trnQ-UUG, trnR-ACG (X2), trnR-UCU, trnS-GCU, trnS-GGA, trnS-UGA, trnT-CGU*,
trnT-GGU, trnT-UGU, trnV-GAC (x2), trnW-CCA, trnY-GUA
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Figure 2 SSR information in chloroplast genome of N. bissetii Figure 3 Long repeats of chloroplast genome in 7 bryophytes
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Table 3  Analysis of chloroplast genome codon usage in N. bissetii

AR W T BUE RSCU | AR WIS T  $ut RScu | AR EMG T %uR RScu || R ST it RScu

Phe Uuu 2166 1.36 Tyr UAU 1379 142 Glu GAG 411 0.62 Ala GCC 177 0.69
Phe uucC 1027 0.64 Tyr UAC 566 058 Ser ucu 637 121 Ala GCA 307 120
Leu UUA 119 1.74 Ter UAA 1299 147 Ser UCC 496 094 Ala GCG 167  0.65
Leu uuG 834 1.21 Ter UAG 608  0.69 Ser UCA 650 1.23 Cys UGU 470 1.14
Leu Cuu 746 1.08 Ter UGA 739 0.84 Ser UCG 443 0.84 Cys UGC 353  0.86
Leu CucC 422 0.61 His CAU o044 1.40 Ser AGU 495 094 Trp UGG 475 1.00
Leu CUA 571 0.83 His CAC 277  0.60 Ser AGC 437 0.83 Arg CGU 269 0.75
Leu CUG 367 0.53 Gln CAA 799 1.32 Pro CCU 383 1.12 Arg CGC 146 041
Ile AUU 1626 1.36 Gln CAG 410 0.68 Pro ccC 314 092 Arg CGA 395 1.11
Ile AUC 686 0.58 Asn AAU 1627 142 Pro CCA 470 138 Arg CGG 204 0.57
Ile AUA 1264 1.06 Asn AAC 658 058 Pro CCG 196  0.58 Arg AGA 720 2.02
Met AUG 609  1.00 Lys AAA 2099 146 Thr ACU 490 1.16 Arg AGG 404 1.13
Val GUU 626 1.45 Lys AAG 782 054 Thr ACC 425 1.01 Gly GGU 411 1.13
Val GUC 250 058 Asp GAU 641 1.43 Thr ACA 475 113 Gly GGC 207 0.57
Val GUA 558  1.30 Asp GAC 257 057 Thr ACG 293 0.70 Gly GGA 526 144
Val GUG 288 0.67 Glu GAA 917 1.38 Ala GCU 374 146 Gly GGG 316 0.87
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’P,2209 bp 68 bp 2035 bp 864 bp 9 bp tmV /4l0 bp
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Figure 4 Chloroplast genome boundary analysis of 7 bryophytes
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Figure 5 Phylogenetic tree based on chloroplast genome sequences of 19 bryophytes
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