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A COMPLETE CHLOROPLAST GENOME OF POUZOLZIA SP. AND
IMPLICATIONS FOR BIODIVERSITY AND CONSERVATION OF MEDICINAL
PLANTS
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Tém tat — Sam ddr Con Pdo (Pouzolzia sp.),
con duwoc goi la sam ritng, sam quy bdu va sdm
nam, co gid tri duogc liéu cao. Trong nghién
citu nay, hé gen luc lap cia cdy sdm ddat Con
ddo duwoc gidi trinh tyw va phdn tich. Hé gen
luc lap co kich thudc 153.176 cdp nucleotide
dugc chia lam bén ving gom: mot ving trinh
tw don lon (kich thudc 83.928 cdp nucleotide),
mot vung trinh tw don nhd (kich thudc 18.648
cdp nucleotide), va hai ving trinh tu ldp ddo vdi
kich thuéc méi ving la 25.300 cdp nucleotide.
H¢é gen luc lap ciia cdy sdm ddt Cén Ddo bao
gom 79 gen lién quan md hoa protein, 30 gen
lién quan md hoa tRNA va bon gen lién quan md
hoa rRNA. Trong do, tdm gen lién quan md hoa
protein, bdy gen lién quan md héa tRNA va bon
gen lién quan md héa rRNA cé thém mot bdn
sao do ndm trong ving trinh ty ldp ddo. Cdc
gen co mdt intron cing dugc ghi nhdn. Trong
do, clpPl1 va pafl gen co hai intron. Cdc di liéu
co bdn vé hé gen luc lap ciia cdy sam ddt Con
Pdo lam tién dé cho cdc néi dung thuc hién tiép

1.23.5Truong Pai hoc Tra Vinh, Viét Nam

4Truong Pai hoc Nguyén Tit Thanh, Viét Nam

Ngay nhan bai: 02/4/2024; Ngay nhan bai chinh sta:
04/5/2024; Ngay chip nhan ding: 07/5/2024

*Tac gia lién hé: nnnam @tvu.edu.vn

12.35Tra Vinh University, Vietnam

4Nguyen Tat Thanh University, Vietnam

Received date: 02" April 2024; Revised date: 04'" May
2024; Accepted date: 07" May 2024

*Corresponding author: nnnam @tvu.edu.vn

57

theo vé phdt trién cdc chi thi phdn tit, di truyén
quan thé, bdo ton giéng va tién héa phdn ti.
Tir khéa: bdo ton nguon gen, dit liu hé gen
luc lap, sam ddt Con Ddo.

Abstract — ‘Sdm ddt Cén Pdo’ (Pouzolzia sp.),
also known as forest ginseng, sand ginseng, and
southern ginseng, has high medicinal value. In
this study, the chloroplast genome of Pouzolzia
sp was sequenced and analyzed. Consequently,
a quadripartite circular genome was completed
and was 153,176 bp in length, including an
LSC region of 83,928 bp, an SSC region of
18,648 bp, and two IR regions of 25,300 bp. The
structure of CCG was analyzed and discussed.
This genome contained 79 protein-coding genes,
30 tRNA genes, and four rRNA genes. Among
the genes, eight protein-coding genes, seven tRNA
genes, and four rRNA genes were duplicated
because of being located in the inverted repeat
regions. Genes with a single intron were also
noted. Notably, the clpP1 and pafl genes contain
two introns. The results of this study provided
fundamental information about the chloroplast
genome of Pouzolzia sp. and initial data for
further studies examining molecular markers,
population genetics, conservation, and molecular
evolution.

Keywords: chloroplast genomic data, genomic
conservation, Pouzolia.



Tran Thi Thu Hong, Tran Thi Mdng Khoa, Nguyén Ngoc Trai va cong sy

I. GIOI THIEU

Con Pédo 1a huyén truc thudc tinh Ba Ria —
Viing Tau, & bd bién Nam Bo ctia Viét Nam [1].
Su xuét hién va phan bb céc loai thuc vat tai Con
Ddo rit da dang va phong phu véi giéng loai thuc
vat tu nhién c6 gid tri. Vuon qudc gia Con Dio
¢6 hon 800 loai thyc vat ring bac cao thudc hon
560 chi va 160 ho. Trong dé, sam dat Con Pao
la loai thyc vat c6 dac tinh thao dugc quy duge
quan tim dau tu va khai thac phat trién kinh té.

Sam dit Coén Pao (SPCP) thudc chi thude
voi (Pouzolzia) ciia ho Tam ma (Urticaceae), c6
nguodn gdc hoang da [2]. Pay 1a loai sim da dudc
phét hién bdi nhiing ngudi ti chinh tri vi thiy
dugc nhiing c6ng dung ciing nhu dugc tinh cda
né v6i kha nidng chita bénh va hd tr¢ hiéu qua
trong cdc vin dé sdic khde cla ngudi dan bin
dia. V& dic diém hinh thai, SPCP c¢6 than cao
dai khoang 50 cm, 14 moc ddi xiing, c6 hinh dang
12 hinh bau duc, xung quanh mit 14 c6 1ong to.
Hoa ctia SPCP c6 mau tim. SDCP xuit hién va
dugc trong rong khip xung quanh cic hon dio &
day. SPCP dudc ngudi dan st dung dé bodi bs co
thé, gilp ting cudng mién dich. SPCP dugc ghi
nhan ¢6 kha ning hd trg diéu tri trong nhiéu van
dé stic khoe khac nhau. Trong nghién ciiu y hoc,
cdc hoat chét chiét xuét tif ho nay bao gom céc
hoat chit polyphenol, flavonoid, tanin, carotene,
carotenoids, ascorbic va nhiéu loai khoang chét
khdc ¢6 kha ning khang khuidn va dugc nghién
ctu ting dung trong hd trg diéu tri nhiéu ciin bénh
khac nhau [3-5]. Tai Viét Nam, van dé bao ton
nguodn gen ty nhién cda cdy SPCP chua dugc
quan tdim nghién ctiu. Dudi tic dong ctia bién
ddi khi hau va viéc khai thic lai tao cic gidng
cdy ban dia din dén nguy co bi mit hoic thay
ddi ngudn gen ctia mot sd gidng vat nudi, ciy
trong. Nhiing tac dong nay 1am ting nguy co cic
nguodn gen tu nhién ctia giébng ciy bi thay ddi. Vi
vily, cac du 4n vé bao ton ngudn gen, dic biét 12
cdc gibng ciy ban dia c6 gid tri vin héa va kinh
té, can dudc thuc hién nghién ctiu. Noi dung giai
trinh tu hé gen luc lap cia SPCD 1a co sé dit
liéu dau tién cung cip cic thong tin co s cho
cong tac bio ton va cdc nghién cifu chuyén siu
vé tién hoa, di truyén, va chi thi phan td.
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II. TONG QUAN NGHIEN CUU

Hé gen luc lap (HGLL) 1a cAu triic gen dic
biét dugc quan tdm do c6 nhiéu tng dung trong
cd sé di truyén khac nhu chuyén gen noi bio,
nhén va lai tao gidng. Ngoai ra, HGLL con 1a co
& quan trong cho nhiéu ndi dung ting dung thuc
tién. Luc lap 12 mot trong hai bao quan c6 vat liéu
di truyén riéng trong té bao thuc vat. Bo gen luc
lap 1a DNA sgi d6i mach vong kin, kich thudc
dao dong tur 120-220 kb [6, 7]. HGLL c6 ciu
triic 6n dinh va thanh phan gen nhit quan, chia
thong tin di truyén phong phi. Ngoai ra, tinh bdo
ton ctia cac vung gen luc lap tuong dbi cao do
tdc do tién hoa thip va ap thip trong chon loc tu
nhién. Su khac biét 6 cac vung ma hda va vung
khong ma héa trong su tién héa phan tir da dang
& nhiéu miic do va trinh tu ma héa dudc bio ton
nhiéu hon trinh ty khong ma héa cho phép viéc
giai trinh ty hé gen luc lap thudn tién cho viéc
thuc hién phéan tich va so sanh. Dya trén co sé
dit liéu hé gen nay, lich st tién héa v mbi quan
hé phat sinh gitia cac loai thuc vat da dugc kham
pha [8, 9]. Bén canh d6, cic con dudng chuyén
héa céc chét ciing di dudc tim hiéu thong qua
cac du liéu hé gen [12]. Céc trinh ty gen ciing
da cung cAp dit liéu can thiét cho cc nghién ciju
phét trién cic diu phan tir d€ dinh danh cic loai
[10, 11].

Viét Nam 1a noi phan bd ctia hon 4.000 loai
thuc vat mang cdc nguodn hoat chit thién nhién
quy. Vi vdy, nhiéu don vi nghién cifu tién hanh
kham phd va khai khiac nguodn tii nguyén nay
bao gdm céc cong tic dinh danh loai dudgc liéu
mdi, cac nghién ciu vé hinh thai, diéu kién sinh
trudng, thanh phan va cong dung clia cic hoat
chét chinh ngudn thio dugc. Tuy nhién, noi dung
nghién ctiu vé HGLL khong dudc trién khai nhiéu
tai Viét Nam. Nam 2020, mot bdo cdo vé HGLL
cia mot loai lan hai (Paphiopedilum delenatii
Guillaumin) do nhém nghién ctu & Viét Nam
thyc hién [12]. Gan day, c4c nghién ciu lién quan
vé gen clia sim Ngoc Linh dugc trién khai bsi
Vién Nghién ciiu hé Gen — Vién Han 1am Khoa
hoc Viét Nam [13]. C4c nghién ctu di truyén
quan thé va chi thi phan ti cia sim Ngoc Linh
dudgc tip trung nghién cdu [14]. Dt liéu dua ra
cic thong tin quan trong vé cdc nghién cifu cong
nghé gen trong cdng tic bao ton, xay dung chi
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thi phan ti va cdc nghién ctiu di truyén. Thong
tin dit lieu HGLL rit can thiét cho cic nghién
cliu mang tinh chuyén sau vé sinh hoc phan ti
va ing dung cho cac cdy dudc liéu. Trong nghién
ctiu nay, nhém tac gia tap trung xay dung dir liéu
HGLL ctia cdy SDCP lam tién dé va 1a co sé cho
cac noi dung thuc hién vé hé gen ctia SDCD va
cac loai lién quan.

III. PHUONG PHAP NGHIEN CUU

A. Thu thdp mdu, tdch chiét ADN va gidi trinh
e

SBCD dugc thu mau nguyén cay, sau d6 dugc
trong tai Trudng Pai hoc Tra Vinh d€ luu trit
mau va st dung. Miu 14 tuoi khong bi sdu bénh
cta cdy SDCD dudc thu thap. Mau 14 dudc 1am
kho bing cich dé trong tii kin c6 chia cic hat
silica hut &m. MAu 14 sau d6 dudc dung d€ tach
DNA téng bing quy trinh CTAB [15]. Miu DNA
sau khi tach chiét sé dudc kiém tra chit lugng
bing gel-agarose dién di va may NanoDrop OneC
(Thermo Fisher Scientific, USA) dé do nong dd.
C4c mau DNA c6 bing ro trén gel dién di va
khong c6 vét kéo dai cling véi nong do it nhét
100 ng/uL dugc dem gidi trinh ty biang hé théng
may Miniseq (Illumina, USA) vé6i dit li€u trinh
tu hai chiéu v6i kich thuée 151 bp.

B. Ldp rdp va phadn tich

Dit liéu trinh tu thd tir hé thdng Illumina sé
dugc kiém tra chét lugng (Q-score > 20, khong
chita ki tu N va chiéu dai 16n hon 100 bp) va
sang loc bang chuong trinh fastp v6i cac thiét
lap mic dinh [16]. C4c trinh tu dat chit luogng
sau khi loc dugc dung dé€ 1ip rap HGLL bing
chuong trinh NOVOPIlasty [17]. Sau d6, thanh
phan gen ctia HGLL cia cdy mu u dudc x4c dinh
bdi chuong trinh Geseq [18]. C4c thanh phan gen
dugc kiém tra lai bang chuong trinh Geneious
Prime v2023.2.

IV. KET QUA VA THAO LUAN
Mau DNA c¢6 bing ro trén gel agarose, khong
¢6 vét kéo dai va kich thuéc 16n hon 10 kb (Hinh
1). Ngoai ra, két qua do nong do cho thdy miu
DNA c6 nong do 1a 371 ng/uL, dat chuan dé
dp dung cho qud trinh gidi trinh ty. Sdn phim
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clia qud trinh gidi trinh tu cho thiy tdng cong c6
29.616.018 trinh ty véi kich thuéc 151 bp dugc
tao ra. Cac trinh tu déu dat vé mit chét lugng (Q-
score > 20; khong c6 chuia ki tu N va kich thuéc
16n hon 100 bp) dé sit dung lap rap HGLL. Két
qua lap rap cho thiy c6 mot DNA véi trinh tu
hoan chinh ¢6 ciu triic tron va kich thuéc 153.176
bp. Hé gen nay c6 bdn phan bao gdbm mdt trinh
tu don 16n (kich thudc 83.928 bp), mdt trinh tu
don nho (kich thudc 18.648 bp) va hai trinh tu
ldp déo vdi kich thude 25.300 bp cho mdi ving.
Thanh phan GC ctia by gen nay 1a 36,1%. Trong
d6, thanh phan GC ctia trinh tu don 16n 12 33,7%,
trinh ty don nho 1a 29%, va trinh tu lap déo la
42,6%.

Hinh 1: (A) Hinh 4nh ciy sam dit Con Pao
dugc chon thu nhian miu; (B) Két qua dién di
trén gel-agrose tif mau thu nhan (DNA tdng s6)

Két qua chi giai thanh phan gen cho thiy c6
79 gen ma hoa lién quan protein, 30 gen ma héa
lién quan RNA van chuyén (tRNA) va bdn gen
ma héa lién quan RNA ribosome (rRNA) bi€u
thi & Bang 1. Trong sb cdc gen, c6 15 gen mang
mdt intron, 02 gen mang hai intron, va 19 gen c6
hai ban sao do nam trong vung trinh tu lip dao.

Qua trinh tién hanh gidi trinh tu va phan tich
HGLL ciia ciy SPCD cho thdy rang hé gen clia
loai nay c6 d6 tuong dong vdi cac loai khic
trong ho TAm ma vé ciu tric, thanh phin va
vi tri cac gen [19]. Céac nghién ciu trudc day
ciing cho thiy tiém niing khai thic va st dung
HGLL d€ phét trién cic chi thi phan t& nhu
8 loai Crepidiastrum denticulatum va Cenchrus
longispinus cua ho Cuc va ho Hoa ban [20, 21].
Cay SPCD 1a mot loai dudc lidu tiém ning phat
trién trong tuong lai. Do do, dit lieu HGLL gbép
phan quan trong trong qud trinh xiy dung chi thi
phan t& ddc trung riéng cho cdy sam Con Dao.
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Ngoai ra, dif liéu HGLL c6 lién quan mat thiét
dén di truyén ctia thuc vat [22, 23] nén cung cip
thong tin thiét yéu cho qué trinh lai tao va chon
gibng ctia cdy SPCD sau nay.

Bang 1: Thanh phan c4c nhém gen trong hé gen
luc lap cdy sim dat Con Do

Nhoém gen

Tén gen

ARN ribosome

rnd. S(2x), radi2x), rmlb(2x), 232

ARN van chuye:n

trnd-UGC, trnd-UGC* tnC-GCA, tnD-GUC,
trmE-UUC, trnF-GA4, trifMCAU, trnG-GCC
(2x), tmG-UCC* trnH-GUG, trm-CAU (2x),
trnl GAU™ (2x), truK-UUU*, trnl-AUU, truL-
CAA (2x), tnl-UAG, trnM.CAU, traN-GUU
(2x), tmP-UGG, tmQ-UUG, tnR-ACG (2x),
#nR-UCU, tnS-GCU, trnS-GGA, trnS-UGA,
tT-GGU, tmT-UGU, trmV-GAC (%), trV-
UAC™, trnW-CCA, trn¥-GUA

Hé théng quang I

psad, psaB, psaC, psal, psal, pafl*, pafIl

Hé théng quang II

pshA, pshbB, psbC, psbD, psbE, psbF, psbH,
psbl, psbJ, psbK, psbL, psbM, psbZ, pbfl, psbT,
pshZ

Don vi 16n cua ribosome

Cytochrome petd, petB¥, petD*, petG, petl, petN
Enzyme ATP synthases atpd, atpB, atpE, atpF*, atpH, atp]
Enzyme Rubisco rbel
Enzyme NADH ndhd* ndhB(2x)* ndhC, ndhD, ndhE, ndhF,
dehvdrogenase ndhG, ndhH, ndhl, ndhJ, ndhk
Enzyme ATP-dependent
p;ozt,}ease subunitlIJ’ clpp*
Protein mang cemA
rpl2(2g)¥  rplld, wpli6*  rpl20, rpl22,

¥pl23(2x), ¥pi32, vpi33, rpild

Don vi nho cua ribosome

rps3, vpsd, vps7(2x), rps8, rpsll, rpsi2(2x)*,
rpsid, rpsl), rpsia* rpsl8, rps10(2x)

Enzyme RNA polymerase

rpod, rpoB, rpaCl*rpoC?2

Yéu té khoi déu

infd

Céc loai protein khac

aceD, cesA, matkK

Ving m3 héa tiém ning

vefl (2x), vef2(2x)

Ghi chu: *: gen co intron; 2x: gen thudc ving
trinh tu ldp ddo.

V. KETLUAN

HGLL hoan chinh dau tién cta cay SPCD da
dugc giai trinh ty va phan tich thanh phan cta
gen. Céc thong tin la co s dit liéu quan trong,
la tién dé hitu ich cho cac nghién ciu tiép theo
ndi dung vé da dang di truyén ciing nhu di truyén
quan thé va méi lién hé phat sinh loai. Pong thoi,
dit lieu HGLL gitip phat trién chi thi phan tif dic
trung riéng cho SBCD, phuc vu cong tic xay
dung chi dan dia li cia SDCD thong qua di liéu
HGLL dé€ xic dinh chinh xdc ngudn gbc va kiém
dinh chat lugng sdn phdm tho tir cay SDPCPD.
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