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TOM TAT

Chi Tai twong (Acalypha) c6 nhiéu loai co gia tri duoc liéu, duoc
su dung trong cdc bai thuéc y hoc ¢é truyén. Trong nghién ciru
nay, hai mau thyc vat dwoc thu tai khu viec song Huong, thanh pho
Hué va luu trit & Bdo tang Sinh hoc, Truong Pai hoc Khoa hoc Tw
nhién (HNU) véi sé hiéu HNU025526 va HNU025527. So sanh
hinh théi két hop véi phan tich bon chi thi DNA matK, rbcL, ITS
va trnL-trnF cho thdy hai mdu ndy la lodi Tai twong dong
(Acalypha arvensis Poepp.). Pay la lan dau tién lodi Tai twong
dong dwoc ghi nhin & Viét Nam, bo sung thém mot loai vao hé thuc
vat Viét Nam.

Tir khoa: Acalypha, A. arvensis, ghi nhan mdi, chi thi DNA

ABSTRACT

Many Acalypha species have been used in traditional medicine for
a wide range of applications. In this study, two plant specimens
were collected on the Huong river bank, Hue city and deposited at
the Herbarium of Biological Museum, VNU University of Science
(HNU) with herbarium codes HNU025526 and HNU025527.
Comparison of morphological characters and analysis of the four
common molecular markers matK, rbcL, ITS and trnL-trnF shows
that these two plant specimens are Acalypha arvensis Poepp. Thus,
the Acalypha arvensis Poepp. was recorded for the first time in
Vietnam, adding another plant species for the Flora of Vietnam.

Keywords: Acalypha, A. arvensis, new species record, DNA markers

1. GIOI THIEU

Chi Tai tuwong (Acalypha) thudc phan tong
phan  ho
Acalyphoideae, ho Thau dau (Euphorbiaceae), bao
gbm khoang 450 loai, phan bd rong rdi & ving nhiét
doi va can nhiét doi (Webster, 1994; Radcliffe-
Smith, 2001). O khu vuc Pong Duong, Gagnepain
(1925) 1an dau tién nghién ciru toan dién chi Tai
tuong. Téac gia da 1ap khoa dinh loai, mé ta dic diém

Acalyphinae, tong  Acalypheae,

hinh thai cho 11 loai Tai tugng, trong d6 c6 7 loai &
Viét Nam 1a 4. acmophylla, A. evrardii, A. indica,
A. boehmerioides, A. australis, A. brachystachya va
A. heterostachya. Khi nghién ciru tong thé toan bo
hé thuc vét Viét Nam, Ho (1992) da thong ké va mo
ta so lwoc, nang tong s6 loai 1én 10 loai: A. australis,
A. indica, A. lanceolata, A. brachystachya, A. kerrii,
A. siamensis, A. hispida, A. wilkesiana, A. grandis
va A. acmophylla. Sau nay, cac cong trinh cua
Nguyén Nghia Thin d dua ra hé théng phan loai chi
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tiét vé& chi Tai twong (Thin, 1999; Nguyen, 2007).
Trong d6, mot s6 loai d3 duogc chuyén thanh
synonym nén tong sb loai Tai twong chi con tam
loai: A. australis, A. indica, A. lanceolata, A.
brachystachya, A. kerrii, A. siamensis, A. hispida, A.
wilkesiana (Nguyen, 2007).

Chi thi DNA da dugc trng dung trong nghién ctru
phan loai tir 1au va cang tré nén phd bién sau khi
Hebert et al. (2003) dé xuat st dung trinh ty COI
(cytochrome c oxidase I) [am ma vach DNA (DNA
barcode) dé dinh loai dong vat. Nhiéu chi thi DNA
duoc gidi trinh ty va dé xuét lam ma vach DNA dé
dinh loai sinh vat. Trén co s& danh gid bay chi thi
DNA khéc nhau, nhém cong tac vé thue vat cua
Hiép hoi ma vach sy séng (The Consortium for the
Barcode of Life Plant Working Group) di dé xuét
st dung phdi hop matK (maturase K) va rbcL
(ribulose-1,5-bisphosphate carboxylase/oxygenase
large subunit) lam bd ma vach DNA ¢t 18i dé dinh
danh thyc vat (Hollingsworth et al., 2009). Sau do,
nhém cong tac vé thuc vat & Trung Qudc (China
Plant BOL Group) di dé xuét bd sung thém ITS
(internal transcribed spacer) vao by ma vach DNA
ot 16i ¢ thuc vat (Li et al., 2011). Tuy theo dbi
tuong nghién ctru cu thé ma bo chi thi DNA dugc
thay d6i. Pbi v6i chi Tai tuong, bd ba chi thi /75,
ndhF (NADH dehydrogenase subunit F) va frnL-
trnF (trmL-trF intergenic spacer) da dugc dung dé
xem x¢ét lai phan loai va phat sinh cta chi Tai tugng
(Sagun et al.,, 2010; Levin et al., 2022). Trong
nghién clru nay, bdn chi thi DNA matK, rbcL, ITS,
va trnL-trnF duge phan tich két hop vé6i cac dic
diém hinh thai cia hai tiéu ban thyc vat HNU025526
va HNU025527 dé dinh loai.

2. PHUONG PHAP NGHIEN CUU
Bang 1. Cac trinh ty tham khao tir Genbank
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Céc tiéu ban thyc vat duoc thu tai thanh phd Hué
(toa dg: 16°27'42,6"N;107°34'26,7"E) va dugc phan
tich, mo ta dic diém hinh thai tai B mon Khoa hoc
Thuc vat, Khoa Sinh hoc, Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Qudc gia Ha Noi theo phwong
phap cta Nguyen (2007). Tén khoa hoc dugc xac
dinh dya trén cic ban mo ta dau tién (Poeppig and
Endlicher, 1845) va tham khao hinh anh mau chuan
(typus) cua loai 4. arvensis.

Chi thi DNA cia hai miu A. arvensis
HNU025526 va HNU025527 dugc giai trinh tu dé
woc tinh khoang cach di truyén va phan tich moi
quan hé tién hoa véi mot sb loai khac thude chi Tai
tuong. DNA duoc tach chiét tir mau 14 theo phwong
phép cua Liu et al. (2000) va dugc dung lam khuon
cho PCR nhéan ban cac chi thi matK, rbeL, ITS va
trnL-trnF v6i cc cap mdi trong img 14 5°-TTCGAT
ATTGGCTGAAAGATCC-3’/5’-GGGATGTCCT
ACTGCGTTAC-3’, 5’-ATATCTTGGCAGCATT
CCGA-3’/5’-CCCAAGGATGCCCTAAAGTT-3’,
5’-GTAACAAGGTTTCCGTAGGTG-3’/5’-TGA
TATGCTTAAACTCAGCGG-3’ va 5’-ATGGCG
AAATTGGTAGACGC-3’/5’-AATCATGTGCCA
GGAACCAG-3’ do nhém nghién ctru thiét ké. San
phim PCR duoc giai trinh ty bang dich vu cta cong
ty Ist Base (Malaysia) theo ca hai chiéu ddi v&i chi
thi rbeL, ITS va trnL-trnF va mot chidu dbi véi chi
thi matK. Trinh tu nucleotide matK, rbcL, ITS va
trnL-trnF dugc BLAST (Altschul et al., 1990) dé
tim trinh ty tuong dong (Bang 1) cua cac loai
Acalypha & Viét Nam. Ngoai ra, trinh tw bon chi thi
DNA cua loai Mareya micrantha Benth. cling dugc
thu nhan dé lam nhém ngoai (outgroup) trong cac
phan tich.

STT Tén loai matK rbcL ITS trnL-trnF
1 A. acmophylla Hemsl. OM140840.1 OMO066510.1
2 A. arvensis Poepp. 0Q290195.1 OP711583.1 OM140851.1 OMO066521.1
3 A. australis L. OP477347.1 OP477347.1 OM140852.1  OM066522.1
4  A. brachystachya Hornem. OM140858.1 OMO066528.1
5 A grandis Benth. OM140905.1  OM066573.1
6 A hispida Burm.f. OP546127.1 OP546127.1 OM140910.1  OMO066578.1
7 A indica L. OM140912.1  OM066580.1
8 A kerrii Craib OM140913.1  OMO066581.1
9 A lanceolata Willd. MH767839.1  MH767534.1 OM140919.1 OM066587.1
10 A. siamensis Oliv. ex Gage OM140974.1 OMO066643.1
11 A. wilkesiana Miill.Arg. ON166672.1 IJX571771.1 OM140991.1 OM066660.1
12 Mareya micrantha Benth. AB268028.1 AB267924.1 OM140995.1 OMO066664.1
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Trinh tu nucleotide matK, rbcL, ITS va trnL-trnF
clia hai mau HNU025526 va HNU025527 duoc
dong cot (align) vai cac trinh ty tham khao cia loai
A. arvensis Poepp., A. australis L., A. hispida
Burm.f.,, 4. lanceolata Willd., A. wilkesiana
Mill.Arg. va Mareya micrantha Benth. (Bang 1)
bang phan mém BioEdit (Hall, 1999) va udc tinh
khoang cach di truyén (p-distance) theo cong thirc p
= na/n (trong d6 ng 1a s6 nucleotide khac biét va n 1a
tong so nucleotide so sanh) bang phin mém
MEGAI11 (Tamura et al., 2021).

Trinh ty /TS hoac trnL-trnF cua céc loai trong
Bang 1 dugc dong cot bang phan mém BioEdit va
phan tich mé hinh tién héa phan tir bang phan mém
jModelTest 2.1 (Darriba et al., 2012). Cay phat sinh
chung loai dua trén trinh tu /7S hodc trnL-trnF hoac
két hop ca hai trinh tw dugc xdy dung theo phuong
phap suy luan Bayes (Bayes inference) bang phan
mém MrBayes 3.2 (Ronquist et al., 2012), véi mo
hinh SYN+G dbi véi trinh ty /7S va mé hinh HKY
ddi voi trinh tu srnL-trnF. Hai chudi Markov Monte
Carlo (MCMC) dugc thuc hién riéng r€ trén hai cay
khoi dau ngu nhién voi 20 triéu thé hé, cay phat
sinh dwoc thu nhan sau mdi 500 thé hé va danh gia
sau mdi 5000 thé hé, nam triéu thé hé dau tién duoc
loai bo khi thu nhan két qua. Cay phat sinh tur
MrBayes 3.2 duoc hién thi bang phan mém FigTree.
Trinh ty cua ITS va trnL-trnF cla loai Mareya
micrantha Benth. thugc chi gan giii véi chi Tai
tugng duoc dung lam nhom ngoai.

3. KET QUA VA THAO LUAN

3.1. Pic diém hinh thai, sinh thai cia
Acalypha arvensis Poepp.

Mau vat cua loai Tai twong dong (Acalypha
arvensis) dugc thu ngay 06/6/2023 & ven sdng
Huong, thanh ph6 Hué va duogc luu tai Phong Bach
thao, Bao tang Sinh hoc, Trudng Pai hoc Khoa hoc
Tu nhién, Pai hoc Qubc gia Ha Noi voi sb hiéu
HNU025526 va HNU025527. Hinh thai ctia loai Tai
tugng ddng dugc mo ta chi tiét kém theo hinh anh
va céc dic diém vé sinh hoc, sinh thai, phén bd va
mau chuan.

Acalypha arvensis Poepp. in Poepp. Endl., Nov.
Gen. Sp. P1. 3: 21. 1841
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Synonym: Ricinocarpus arvensis
Kuntze, Revis. Gen. P1. 2: 617. 1891.

(Poepp.)

Tén Viét Nam: Tai twong dong

Lectotype: Peru, Maynas Prov., Yurimaguas,
January 1831, Poeppig 2215 (‘2115”) ([W0074853,
WO0074854; single specimen on 2 sheets],
designated by Cardiel & Mufioz, PhytoKeys 17: 8
(2012); isolectotypes F [F0042433F, F0042434F],
W/!photo [W0021410, W1889-0105800]).

M0 ta:

Cay thao, hang nam, cao tor 20-30 cm. Canh
ménh, hiém khi phan nhanh. Canh non c6 16ng to
thua, canh gia nhin. La kém hinh kim hodc tam giac
thuon, dai khoang 0,4 cm. Cuéng la dai 0,5-2 cm;
phién 14 hinh bau dyc rong dén hinh trang, dai 2-5
cm, rong 1-4 cm; chop 1a dang tam giac, gbc 14 hinh
ném dén tron; mép 1a c6 ring cwa nhon; gan goc 3
v6i 2 gan bén kéo dai qua 2/3 phién 1, 4-6 d6i gan
phu, cac gan cdp 3 ndi rd & ca hai mat 1a, 16ng don,
dai dén 1 mm, thua & mit trén, mau & mat dudi. Cum
hoa ¢ néch 14, don tinh hodc ludng tinh. Cym hoa
duc c6 cudng dai t6i 2,5 cm, phan mang hoa dai 1,5-
3 ¢m; cum hoa céi ¢6 cudng dai 2-3 cm, phan mang
hoa map, kich thué6ce t6i 3,5 x 1,5 cm; cum hoa ludng
tinh gidng v6i cum hoa cai véi phan mang hoa duc
phia trén, dai khoang 5-7 mm. Hoa céi di hinh (la
mot bién di c6 hinh dang khac biét cua hoa cai,
thudong 1a mot hoa don doc & dinh cia cum hoa va
thuong giam bét sb 14 nodn) c6 cudng dai téi 2,5 cm
0 dinh ctia cum hoa cai. Hoa duc nho, gén nhu
khong cuéng, dai 4, 8 nhi véi bao phén 2 6. L4 bic
ctia hoa cai 16n hinh trimg nguoc, ddy 1ong don ¢ ca
mat trong va mét ngoai, 14 béc c6 7 gan chan vit ndi
r0, chay t&i mép, tao thanh 5-7 rang hinh tam giac
c6 mili dai. Hoa cai dai 3, hinh tam giac, dai khoang
7 mm; bau 3 6, duong kinh khoang 1 mm, c6 gai,
phu long day hodc thua; voi nhuy 3, manh, ty do, xé
long chim, cao hon hodc béng 14 béc. Hoa di hinh
khong c6 14 bic, dai 3, hinh tam giac; bau det, duong
kinh khoang 3 mm, gom 2-3 6 tach thanh 2-3 thuy
hinh tam giac, mang nhiéu gai map phu long don;
voi nhyy 3, tu do, dai khoang Imm, x¢ 16ng chim,
phét hdng. Qua nang, mau nau, hinh ciu, dudng
kinh 1,5-1,7 mm, v6 c6 gai thua, phu 16ng.
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Hinh 1. Loai Tai twong dong (Acalypha arvensis Poepp.)

A. Sinh canh; B. Dang séng; C. Mat trén phién la; D. Mat dwoi phién Id; E. Cum hoa cdi; F. La bdc; G. Hoa cdi di
hinh; H. Qua nang

Sinh hgc va sinh thai: Loai ban dia Nam M, ghi 3.2. Khoang céch di truyén va quan hé tién
nhin & Peru, Brazil, Singapore. O Viét Nam, dugc héa giira cac loai thudc chi Tai twgng
ghi nhan & ven b song Huong (Thanh pho Hue). Bon chi thi DNA matK, rbeL, ITS va trnL-trnF

Egzlg;;jzf;faa a?r’lfl‘;z";ct;)en ﬁ‘m‘imi;dat(g?ef;-‘é cia hai mau HNU025526 va HNU025527 duoc
’ nhan ban va gidi trinh tu. Céc vi tri nucleotide cé

dra), Man triu (Eleusine indica),... . e
gynandra), u (Eleusine indica), Phred score dudi 30 duoc loai bd va trinh tu
nucleotide giai theo ca hai chiéu cua rbcL, ITS va
trnL-trnF dugc két hop véi nhau dé tao thanh trinh
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tu nucleotide dai hon. Bén chi thi matK, rbcL, ITS
va trnL-trnF ctia hai miu HNU025526 va
HNU025527 dwoc giai trinh tw co chidu dai twong
ung 1a 595 bp va 613 bp, 1053 bp va 1060 bp, 635
bp va 635 bp, 1033 bp va 1020 bp. Trinh ty ctia moi
chi thi dwoc BLAST dé tim trinh tu twong dong cua
cac loai thudc chi Tai twong da tirng dwoc mo ta o
Viét Nam. Chi nam loai A. arvensis, A. australis, A.

Tép 60, Sé chuyén de: Khoa hoc ti nhién (Hoa-Sinh) (2024): 402-408

hispida, A. lanceolata, A. wilkesiana c6 du trinh ty
ctia ca bon chi thi, cac loai con lai chi ¢6 trinh tu cia
ITS va truL-trnF (Bang 1). Dé khai thac t6i da thong
tin trinh tw, khoang cach di truyén (p-distance) dwoc
tinh theo trinh tu nucleotide ctia ca bén chi thi matk,
rbcL, ITS va truL-trnF véi tong cong 2498 vi tri
nucleotide dugc phan tich (Bang 2).

Bang 2. Khoang cich di truyén (p-distance) dwa trén trinh tw matK, rbcL, ITS va trnL-trnF

HNU025526 HNU025527 A. arvensis A. australis A. hispida A. lanceolata A. wilkesiana

HNU025527 0,000416

A. arvensis 0,007116 0,007535

A. australis 0,034612 0,035029  0,041090
A. hispida 0,034845 0,035264 0,040946
A. lanceolata 0,039749 0,040167 0,046277
A. wilkesiana 0,031276 0,031693 0,037317
M. micrantha 0,102596 0,103015 0,109474

0,038750

0,042792 0,039331

0,033140 0,005408  0,034081

0,098463 0,105528  0,102960  0.101124

Hai mau HNU025526 va HNU025527 rét giéng
nhau (p-distance 0,000416) va gidng v&i A. arvensis
(p-distance ~0,007), pht hop v6i phan loai hinh thai.
Khoang cach di truyen cta hai mau HNU025526,
HNUO025527 va mau loai 4. arvensis so voi cac loai
khac thuoc chi Tai twong niam trong khoang
0,031276-0,046277, 16n hon dang ké so v&i khoang
céch giita cac mau cung loai 4. arvensis (cao nhét
0,007535). Khoang cach di truyén giita cac loai
thudc chi Tai tugng so v6i loai M. micrantha xap xi
0,1, phan anh khéc biét 16n gitra cac loai thudc hai
chi khac nhau. Nhu vay, hai mau HNU025526 va
HNU025527 gidng véi loai A. arvensis va khac biét
13 rét vé di truyén véi cac loai khac thudc chi Tai
tuong.

Trong s6 bén chi thi DNA phén tich, chi hai chi
thi I7S va trnL-trnF c6 san trinh tu trong Genbank
cua ca 10 loai thudce chi Tai twong da tung dugc md
ta & Viét Nam va dugc ding dé xay dung ciy phat
sinh ching loai theo phuong phép suy luan Bayes.
Ba cay phat sinh chung loai dya trén trinh tu /TS
hodc #rnL-trnF hodc ca ITS va trnL-trnF déu thé
hién méi quan hé tién hoa tuong tu nhau gitta cac
loai. O ca ba cdy phat sinh, hai mau HNU025526 va
HNU025527 ludn thuge cung mot nhom don ngudn
(monophyletic group) voi mau loai A. arvensis v6i
xac suat hau nghiém 100% (Hinh 2). Ket hop véi
dic diém hinh thai va khoang cach di truyén, co thé
khang dinh hai mau HNU025526 va HNU025527
that sy thudc loai A. arvensis, bd sung thém mot loai
thugc chi Tai twgng cho hé thuc vat Viét Nam.

Bén loai 4. grandis, A. hispida, A. lanceolata va
A. wilkesiana thudc cung mot nhanh tién hoa, tuong
ty v6i hai nghién ctru vé chi Tai tugng trudc day
(Sagun et al., 2010; Levin et al., 2022). Ba loai 4.
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acmophylla, A. kerrii va A. siamensis thugc cung
mdt nhanh tién hoa khac, twong tw v6i nghién ctru
cua Levin et al. (2022), nghién cru ciia Sagun et al.
(2010) khong bao gdbm loai A. acmophylla. Hai loai
A. australis va A. indica thugc cuing mot nhom don
ngudn nhung véi xac suit hau nghiém tuong dbi
nho, twong ty nhu nghién ciru cua Sagun et al.
(2010). Loai A. brachystachya c6 quan hé gan giii
V6i A. australis, twong ty nhu két qua ciia Levin et
al. (2022) nhung lai khac véi Sagun et al. (2010),
trong d6 A. brachystachya lai c6 quan hé gan giii
hon vé6i nhanh tién hoa chua loai 4. grandis.
3.3. Théo luin

Két qua phan tich dic diém hinh thai va chi thi
phan tir cho thay hai miu tiéu ban HNU025526 va
HNUO025527 thu nhan & Hué thudc loai Tai tugng
ddng (Acalypha arvensis Poepp.). Pay 1a lan dau
tién loai Tai tuong d@)ng duoc ghi nhéan ¢ Viét Nam,
tang s6 loai thudc chi Tai twong 1én chin loai (4.
arvensis, A. australis, A. indica, A. lanceolata, A.
brachystachya, A. kerrii, A. siamensis, A. hispida, A.
wilkesiana). L4 Tai tugng ddng duoc ding dé chita
ho, tiéu chay, nhiém trung da, viém am dao, dau
bung kinh & Guatemala (Giron et al., 1991). Dich
chiét Tai trong ddng trc ché nhiéu chung vi khuén
thugc loai Staphylococcus aureus, Klebsiella
pneumoniae, Pseudomonas aeruginosa,
Escherichia coli, Enterococcus faecalis, ké ca cac
ching vi khuan S. aureus khang methicillin (Ble-
Gonzalez et al., 2022; Thesnor et al., 2023). Nhu
vy, tai tuong dong 1a d6i tugng tlem nang dé phat
trién cac san phim dugc liéu c6 ngudn gdc tw nhién.
Viéc ghi nhan loai Tai tugng dong 6 Viét Nam la co
sO quan trong dé khai thac ngudn tai nguyén thién
nhién nay.
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Acalypha acmophylla
100

Acalypha kerrii
o1 Acalypha siamensis
Acalypha arvensis
HNU025526
HNU025527
9 Acalypha grandis

100 |! Acalypha wilkesianha

Acalypha hispida

100

Acalypha australis

Acalypha lanceolata

Acalypha brachystachya
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Acalypha indica

0.02

Mareya micrantha

Hinh 2. Cay phat sinh chiing loai dwa trén trinh tu ITS va trnL-trnF

4. KET LUAN

Mau vat cua loai Tai twong dong (Acalypha
arvensis Poepp.) da duoc dinh loai bang dic diém
hinh thai va kiém chimg bang céac chi thi phén ti.
Pay 1a lan dau tién loai Tai twong dong duoc ghi
nhan & Viét Nam, 1a co s¢ dé nghién ciru va ung
dung gié tri dugc liéu cta Tai tugng déng.
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