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Xanthopappus subacaulis (Asteraceae) is a medicinal plant 
endemic to the alpine meadows from the middle east region 
of the Qinghai-Tibet Plateau in China. In this study, we 
sequenced and analyzed its whole chloroplast (cp) genome 
using Next Generation Sequencing techniques, represen-
ting the first complete cp genome for the genus Xantho-
pappus. Our results show that the cp genome of X. su-
bacaulis contains 153,297 base pairs (bp) with a relatively 
high A + T content (62.28 %) and has a standard 
quadripartite structure, where the large (LSC, 84,142 bp) 
and small (SSC, 18,769 bp) single copy regions are sepa-
rated by two copies of inverted repeats (IRs, 25,193 bp 
each). The cp genome encoded a total of 131 genes of 
which 87 are protein-coding genes, 36 are tRNA genes 
and eight are rRNA genes. The majority (85) of these 
genes occur within the LSC region. When comparing these 
results with the previously published cp genome of a related 

taxon from Asteraceae (genus Arctium), both species share 
similar number and type of genes, and A + T content. 
In addition, a Maximum Likelihood and Maximum 
Parsimony phylogenetic analyses based on 33 chloroplast 
genomes of Asteraceae suggested that X. subacaulis forms 
an independent and well supported clade paraphyletic to 
all the other members within tribes Carduinae, Carlininae
and Centaureinae of Asteraceae.

Key words: plastome assembly, Cirsium, Saussurea, Synu-
rus, subfamily Carduoideae, tribe Carduinae, tribe Cen-
taureinae, tribe Cynareae, tribe Carlininae.

ÎÏÈÑ ÕÀÐÀÊÒÅÐÈÑÒÈÊ
² Ô²ËÎÃÅÍÅÒÈ×ÍÈÉ ÀÍÀË²Ç 
ÏÎÂÍÎÃÎ ÃÅÍÎÌÓ ÕËÎÐÎÏËÀÑÒÀ 
XANTHOPAPPUS SUBACAULIS (ASTERACEAE), 
ÅÍÄÅÌ²×ÍÎÃÎ ÂÈÄÓ 
Ç Ö²ÍÕÀÉ-ÒÈÁÅÒÑÜÊÎÃÎ ÏËÀÒÎ Â ÊÈÒÀ¯

Xanthopappus subacaulis (Asteraceae) – öå ë³êàðñüêà 
ðîñëèíà, ÿêà ðîñòå íà âèñîêîã³ðíèõ ëóêàõ ñåðåäíüî-
àç³àòñüêîãî ðåã³îíó, íà Ö³íõàé-Òèáåòñüêîìó ïëàòî
â Êèòà¿. Ó öüîìó äîñë³äæåíí³ ìè ñåêâåíóâàëè ³ 
ïðîàíàë³çóâàëè ¿¿ ïîâíèé ãåíîì õëîðîïëàñòà (cp) 
çà äîïîìîãîþ òåõíîëîã³é ñåêâåíóâàííÿ íîâîãî ïî-
êîë³ííÿ (Next Generation Sequencing), ïðåäñòàâèâ-
øè ïåðøèé ïîâíèé ãåíîì õëîðîïëàñòà äëÿ ðî-
äó Xanthopappus. Íàø³ ðåçóëüòàòè ïîêàçàëè, ùî ãå-
íîì õëîðîïëàñòà X. subacaulis ì³ñòèòü 153 297 ïàð
îñíîâ (bp) ç äîñèòü âèñîêèì âì³ñòîì A + T 
(62,28 %) ³ ìàº ñòàíäàðòíó ÷îòèðèñêëàäîâó ñòðóê-
òóðó, â ÿê³é âåëèê³ (LSC, 84 142 bp) ³ ìàë³ (SSC, 18 769 
bp) îäíîêîï³éí³ îáëàñò³ ðîçä³ëåí³ äâîìà êîï³ÿìè 
³íâåðòîâàíèõ ïîâòîð³â (IR, ïî 25 193 bp êîæåí). 
Çàãàëîì ãåíîì õëîðîïëàñòà êîäóâàâ 131 ãåíè, ç 
ÿêèõ 87 – öå ãåíè, ùî êîäóþòü á³ëîê, 36 – ãåíè 
òÐÍÊ, ³ â³ñ³ì – ãåíè ðÐÍÊ. Á³ëüø³ñòü (85) öèõ 
ãåí³â çóñòð³÷àþòüñÿ â ìåæàõ îáëàñò³ LSC. Çã³äíî
ç ïîð³âíÿííÿì öèõ ðåçóëüòàò³â ç îïóáë³êîâàíèì
ðàí³øå ãåíîìîì õëîðîïëàñòà ñïîð³äíåíîãî òàêñîíó 
ç Asteraceae (ð³ä Arctium), îáèäâà âèäè ìàëè ïî-
ä³áíó ê³ëüê³ñòü ³ òèï ãåí³â, à òàêîæ âì³ñò A + T. 
Êð³ì òîãî, ô³ëîãåíåòè÷íèé àíàë³ç ç âèêîðèñòàííÿì
ìåòîä³â ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³ òà ìàêñè-
ìàëüíî¿ ïàðñèìîí³¿ íà îñíîâ³ 33 ãåíîì³â õëîðî-
ïëàñòà Asteraceae äàëè ï³äñòàâè äëÿ ïðèïóùåííÿ, 
ùî X. subacaulis óòâîðþº íåçàëåæíó òà äîáðå îá-
´ðóíòîâàíó êëàäó, ïàðàô³ëåòè÷íó ùîäî âñ³õ ³íøèõ 
÷ëåí³â â ìåæàõ òðèá Carduinae, Carlininae ³ Centaur
einae ç Asteraceae.

Êëþ÷îâ³ ñëîâà: îáëàñòü ôîðìóâàííÿ ïëàñòîìó, 
Cirsium, Saussurea, Synurus, ï³äñ³ìåéñòâî Carduoideae, 
òðèáà Carduinae, òðèáà Centaureinae, òðèáà Cynareae, 
òðèáà Carlininae.
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