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Adinandra megaphylla Hu is a plant commonly referred to in
Vietnamese as “Sum L4 Lén” or “Hong dam Sapa” which belongs to
the Adinandra genus. The extracts from the leaves and stems of this
species contain several bioactive compounds which present
pharmacological activities. The rrn16S and trnK-UUU genes in the
chloroplast genome of A. megaphylla Hu were analyzed to determine
the genetic relationship among the species collected in Vietnam and
Adinandra species published on GenBank. The results show that the
rrnl6S and trnK-UUU genes in the chloroplast genome of A.
megaphylla Hu are 1490 and 2591 nucleotides, respectively. The
nucleotide sequences of the rrn16S and trnK-UUU of A. megaphylla
Hu in Northern Vietnam were determined to have high similarity with
several species of the Adinandra genus, and this plant is most closely
related to A. bockiana. A combination of the rrn16S and trnK-UUU
genes can be a DNA barcoding candidate for determining the genetic
relationship of A. megaphylla Hu. These results are fundamental for
further studies on A. megaphylla Hu and other species of the
Adinandra genus and contribute to research on the diversity and
conservation of genetic resources in Vietnam.
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Loai Adinandra megaphylla Hu con goi 1a Sum 14 16n hay Hong dam
Sapa, thudc chi Duong dong (Adinandra), cé tinh tng dung cao trong
doi séng. Cac cao chiét tir 14 va than cua loai nay chira mot s6 hop
chat c6 hoat tinh sinh hoc, ¢6 gia tri vé mat duoc hoc. O nghién ciu
nay, chang toi tién hanh phan tich hai gene rrn16S va trnK-UUU tir
hé gene luc lap cua loai A. megaphylla Hu dé xac dinh méi quan hé
di truyén cua loai vai céc loai thude chi Duong dong da dwoc cong
bé trén GenBank. Két qua budce dau cho thay, gene rrn16S va trnk-
UUU tir hé gene luc lap cua loai A. megaphylla Hu véi kich thuéc lan
luot 1a 1490 va 2591 nucleotide. Trinh tu nucleotide cua gene rrn16S
va trnK-UUU cua loai A. megaphylla Hu thu tai mién Bac Viét Nam
dugc x4c dinh c¢6 sy twong dong cao véi mot sb loai thudc chi
Adinandra va c6 quan hé gan nhat véi loai A. bockiana. Trinh tu
nucleotide két hop hai ving gene rr16S va trn-UUU c6 thé 14 (mg
vién ma vach DNA cho x4c dinh mdi quan hé di truyén cua loai A.
megaphylla Hu. Két qua nay la tién d& cho nhiing nghién ctu tiép
theo vé lodi A. megaphylla Hu va nhiing loai khac thuodc chi
Adinandra, phuc vu cho nghién ctru va danh gia da dang va bao ton
ngudn gene & Viét Nam.
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1. Giéi thiéu

Loai Adinandra megaphylla Hu con goi 1a Sum Ia 16n hay Hong dam Sapa, thudc chi Duong
ddng (Adinandra) phan bé ¢ Vuon Qudc gia Hoang Lién, huyén Van Ban, tinh Lao Cai, Viét
Nam. Theo sach do Viét Nam, loai Sum 14 16n 1a ngudn gene quy, hiém va doc d4o, hién dang &
tinh trang de doa Bac T [1]. Hién nay, loai Sum 14 16n ciing véi céac loai thude chi Duong dong
(nhu Sum millett, Sum nguyén, Sum Hai nam) da dugc chirmg minh la cac cdy duogc liéu quy
chtra nhiéu hop chat cé tac dung khang khuan, khang viém, chéng oxi hoa, diét trir cac gdc tu do,
gy doc ddi voi mot s6 dong té bao ung thu ciing nhu diéu tri bong gan, rin cin [2], [3]. Cao
chiét tir than va 14 cua loai A. megaphylla Hu duoc chitng minh cé chtra cac hop chét polyphenol,
coumarin va cé hoat tinh khang mot sé loai khuan (Staphylococcus aureus, Bacillus subtilis,
Serratia marcescens, Sarcina lutea, Lactobacillus plantarum va Escherichia coli), khir goc tu do
DPPH va tic ché céc dong té bao ung thu vu, ung thu da day va ung thu phéi trong diéu kién in
vitro [4], [5]. Nhu vay, loai Sum la I6n budce dau da duoc chang minh ¢6 vai tro trong y hoc, tuy
nhién sb luong cé thé cua loai nay hién nay con rat it, cin duoc bao ton va phét trién loai cay
thudc quy nay.

Phuong phap phén loai hoc thuc vat truyén thng chii yéu dira vao dic diém hinh thai, giai
phiu, dic diém hoa sinh,... tir @6 xay dung khoa phan loai. Tuy nhién, phuong phap nay gip
nhidu kho khin khi can phén loai nhitmng mau ciy dang trong giai doan chua ra hoa, hoic kho
nhan biét khi mau vat c¢6 nhiéu diém tuong ddng vé mit hinh thai va giai phiu véi cac loai cing
chi hodc khé phan loai véi nhitng mau cay da dugc ché bién mot phan hay & dang bot [6]. Do do,
phuong phap nay dé din dén nham 14n trong qué trinh phan loai loai. Cing v&i sy phat trién
manh mé cua sinh hoc hién dai, phan loai hoc phan tir & thyc vat dia trén mot s doan DNA bao
thu trong hé gene nhan hay hé gene luc lap cho phep nhén dién 6 mirc do chinh xac cao, déc biét
dbi voi cac loai ¢6 quan hé gan gili, khic phuc duoc han ché ciia phuong phap hinh thai so sanh
[7]. O Viét Nam da co nhiéu nghién ctru tng dung mi vach DNA trong viéc xac dinh mdi quan
hé di truyen va phan loai hoc céac cay duoc liéu nhu nghién ciru cia Lé Thanh Huong va cdng su
(2017) di sir dung 5 ma vach phan tir 1a gene 18S, ITS, matK, psbA-trnH va rbcl dé danh gia kha
ning phan biét loai ciia 11 mau sam (Panax L.) [8]. Vii Thi Nhu Trang va cong su (2019) da sur
dung mi vach gene matK dé nhan dién mau Thé nhan sdm (Talinum paniculatum) thu tai mot s6
dia phuong phia bac Viét Nam, dong thoi ciing xac dinh mbi quan hé di truyén gitta cac loai Tho
nhan sdm nghién ctru [9]. Nam 2021, Pham va cong su da sir dung ma vach gene matK két hop
v6i ving ITS gilp phan biét va xac dinh moi quan hé di truyén cay thudc Stephania brachyandra
diels dugc thu thap tai tinh Lao Cai [10]. Huynh Thi Thu Hué va cong su (2021) da danh gia kha
nang phan loai ctia hai chi thi gene rbcL va trnL véi mot s mau Bach bo (Stemonaceae) thu tai
phia Bic Viét Nam va chimg minh trinh ty nucleotide két hop hai vung chi thi mi vach trén co
thé 1 ing vién ma vach DNA cho dinh danh loai S. tuberose Lour [11].

Hién nay, cac nghién ctru phan loai cac loai thudc chi Adinandra biang ma vach DNA con han
ché. Nguyén Hiru Quan va cong su (2019) di sir dung gene matK dé dinh danh mau Sum lién thu
tai tinh Lao Cai, Viét Nam. Bong thoi, nghién ciru da xay dung dugc cy phéat sinh ching loai va
xéac dinh dugc méi quan hé di truyén cua doan gene matK giira cac loai thudc chi Adinandra dua
trén phan mém MegAlige [12]. Pac biét, h¢ gene luc lap tir loai A. megaphylla Hu di dugc giai
ma va cong bb trinh ty trén GenBank voi md s6 MW697901 [13]. Trong d6, bude dau da xac
dinh dugc gene matK c6 tiém ning tré thanh mé vach gitip xéc dinh mdi quan hé¢ di truyén cia
loai. Tuy nhién, trong hé gene luc Iap cua loai A. megaphylla Hu con rat nhiéu cac gene chi thi
khac, liéu cac gene do c6 duge danh gia 1a gene tiém ning trong phan loai cua loai, cling nhu viéc
lwa chon sy két hop gitra hai gene chi thi 1a cau hoi dit ra trong nghién ctu. Tir thuc té d6, nghién
ciru da sir dung gene rrnl6 va trnK-UUU dé xac dinh mdi quan hé di truyén cua loai
A. megaphylla Hu dwoc thu tai Lao Cai, Viét Nam phuc vu trong cong tac luu giit va bao ton.

2. Vit li¢u va phwong phap nghién ctru
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2.1. Vat ligu
Dt liéu trinh ty gene rrn16S va trnK-UUU dugc xac dinh tir loai A. megaphylla Hu thu tai tinh
Lao Cai, Viét Nam va céc loai sir dung trong nghién ctru dugc khai thac tir co so dit liéu NCBI.
2.2. Phwong phap nghién curu
2.2.1. Nghién ciru déc diém gene rrn16S va trnK-UUU

Dic diém cua gene rrn16S va trnK-UUU dugc phan tich dya trén thdng tin tr hé gene luc lap
cua loai A. megaphylla Hu trong nghién ctru cua Nguyen Hitu Quan va cong s (2021) [13] véi ma
s6 MW697901 [14] va céc loai trén GenBank dya trén phan mém BLAST trong NCBI (Bang 1).

Bang 1. Théng tin vé trinh ti gene rr16S va trnK-UUU cuia céc loai sir dung trong nghién citu

TT Tén loai Tén loai viét tit M4 s6 GenBank Tén gene
1  Adinandra megaphylla Hu A. megaphylla MW697901.1 rrml6S va trnK-UuuU
2 Adinandra millettii A. millettii NC035678.1 rrn16S va trnK-uuu
3 Adinandra angustifolia A. angustifolia NC035653.1 rrn16S va trnK-uuu
4 Adinandra bockiana A. bockiana MW699853.1 rrn16S va trnK-uuu
5 Euryaalata E. alata NC041510.1 rrn16S va trnK-uuu
6  Euryaloguaiana E. loquaiana NC050937.1 rrn16S va trnK-uuu
7 Anneslea fragrans A. fragrans NC035709.1 rrn16S va trnK-uuu
8  Ternstroemia gymnanthera T. gymnanthera MF179490.1 rrl6S va trnK-UuuU
9 Pentaphylax euryoides P. euryoides NC035710.1 rrl6S va trnK-UuuU

2.2.2. Nghién citu ddc diém gene, su sai khac va mie dg nwong dong giira cac trinh tir nucleotide
cua gene rrnl6S va trnK-Uuu

St dung phan mém BioEdit va phan mém BLAST trong NCBI dé khai théc co s¢ dit ligu vé
dac diém gene va so sanh trinh tu nucleotide cua gene rrnl6S va trnK-UUU caa loai
A. megaphylla Hu vai cac loai trén GenBank (Bang 1).

2.2.3. Phan tich su da dang di truyén va phét sinh loai cia gene rrn16S va trnK-UuU

Phan tich sy da dang di t(uyén va cay phat sinh chung loai cua gene rrnl6S va trnK-UUU
duoc thyc hién bang phan mém MEGA-X theo phuong phap Maximum Likelihood véi gié tri
bootstrap dugc lap lai 1000 [15].

3. Két qua va thao luan

3.1. Pdc diém gene rrn16S va trnK-UUU ciia loai A. megaphylla Hu

2 » D>

Adinandra megaphylia Hu
chioroplast genome

156,298 bp

Hinh 1. Vi tri cua gene rrn16S va gene trnK-UUU trong ban a6 hé gene luc lap cua loai
A. megaphylla Hu (nguon cuza Nguyén Hizu Quén va cong su (2021) [13])
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Khai thac co s& dit liéu caa hé gene luc lap tir loai A. megaphylla Hu c6 ma s6 MW697901
[13], [14] da xac dinh dugc gene rrnl6S va trnK-UUU c6 tinh bao tha cao. Trong dd, gene
rrn16S phién ma tong hop ARN ribosome loai 16S véi kich thudc 1490 nucleotide nam & vi tri tir
102131-103620 trén hé gene luc lap. Gene trnK-UUU phién ma téng hop ARN van chuyén phu
trach viéc van chuyén Lysine trong qua trinh dich ma. Gene trnK-UUU c6 kich thuéc 2591
nucleotide nam & vi tri tir 1722-4312 trén hé gene lyc lap. Vi tri cua gene rrn16S va trnK-UUU
duoc danh dau trén ban d6 hé gene luc lap cua loai A. megaphylla Hu (Hinh 1).

3.2. Pdc diém gene, sw sai khac va mike dp twong dong gidra cac trinh tw nucleotide ciia gene
rrnl6S ¢ cac loai nghién ciru

Khai thac dir liéu vé dic diém va sy sai khéc gitta cac trinh tu nucleotide cua gene rrnl16S
bang phan mém BioEdit cua c4c loai nghién ciru duoc trinh bay ¢ bang 2 va hinh 2. Két qua cho
thy, gene rrn16S cua loai A. megaphylla Hu c6 kich thudc 1490 bp, khéi luong 907456 Dal, c6
ty 16 C+G va A+T lan luot la 56,51 va 43,49%; s6 luong nucleotide mdi loai A, T, G, C tuong
ung la 365; 283; 485 va 357. Gene rrnl6S cua cac loai nghién ciru con lai ¢6 kich thudc 1490 bp,
trir loai E. loquaiana la 1491 bp. Khéi lwong phan tir gene rrn16S cua 09 loai dat tir 907422-
908055 Dal, ty 16 C+G va A+T lan luot tir 56,38-56,58% va 43,42-43,62%.

Bang 2. Pdc diém trinh tir gene rrnl6S cua 09 lodi nghién cizu bang phan mém BioEdit

Loai Kich thwéc  Khdi lweng C+G  A+T S6 lwgng nucleotide

(bp) (Dal) (%) (%) A T G c
A. megaphylla Hu 1490 907456 56,51 43,49 365 283 485 357
A. millettii 1490 907456 56,51 43,49 365 283 485 357
A. angustifolia 1490 907456 56,51 43,49 365 283 485 357
A. bockiana 1490 907456 56,51 43,49 365 283 485 357
E. alata 1490 907456 56,51 43,49 365 283 485 357
E. logquaiana 1491 908055 56,47 43,53 365 284 485 357
A. fragrans 1490 907422 56,38 43,62 367 283 483 357
T. gymnanthera 1490 907422 56,38 43,62 367 283 483 357
P. euryoides 1490 907473 56,58 43,42 366 281 484 359

So sanh trinh tu nucleotide cua gene rrn16S cho thay c6 05 vi tri sai khac la 1; 972; 988;
1191; 1405. Trong d6, sai khac ¢ vi tri 1 do mat nucleotide loai T ¢ loai A. megaphylla Hu va
A. bockiana, cac vi tri sai khac con lai déu la sy thay thé nucleotide (Hinh 2). Trinh tu gene
rrn16S cua loai A. megaphylla Hu cd rat it sy sai khéc so vai cac loai khac trong nghién ctru. Bac
bi¢t, cac loai A. megaphylla Hu, A. millettii, A. angustifolia, A. bockiana va E. alata glong nhau
hoan toan vé céc déc diém cua gene rrn16S (kich thudc, khéi luong, ty 16 C+G, A+T, sb lugng
nucleotide mai loai). Gene rrn16S cua 5 loai nay chi khac nhau duy nhét tai vi tri nucleotide sé 1.

Hinh 2. So sanh trinh ti nucleotide cua gene rrn16S cua 09 loai nghién ciu
Trinh tw nucleotide cua gen rrnl6S ter cac vi tri: 1-100, 910-1200, 1410-1490 si dung phan mém BioEdit
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Phan tich su tuong dong vé trinh ty nucleotide bang BLAST cho théy, trinh ty gene rrn16S
cuia 9 loai nghién ctru cung cap cho 100% pham vi truy van voéi tong diém BLAST tir 5472-5505,
mic d6 twong dong rat cao tir 99,8-100%. Trong do, loai A. megaphylla Hu, A. millettii, A.
angustifolia, A. bockiana va E. alata c6 mue d6 tuong dong dat 100% (Bang 3). Két qua nay
budc dau cho phép xac dinh 05 loai nay ¢6 méi quan hé rat gan giii véi nhau vé mat di truyén.

Bing 3. Bang thang ké két qud 9 trong tong sé 100 BLAST doi véi doan gene rrn16S

Tén loai Tén chi M3 s6 GenBank Tong diém  Pham vi truy vin _ Ti I¢ twong dong
A. megaphylla  Adinandra MW697901.1 5505 100% 100,00%
A. bockiana Adinandra MW699853.1 5505 100% 100,00%
A. millettii Adinandra NC035678.1 5505 100% 100,00%
A. angustifolia ~ Adinandra NC035653.1 5505 100% 100,00%
E. alata Eurya NC041510.1 5505 100% 100,00%
E. loquaiana Eurya NC050937.1 5505 100% 100,00%
A. fragrans Anneslea NC035709.1 5483 100% 99,87%
T.gymnanthera  Ternstroemia MF179490.1 5483 100% 99,87%
P. euryoides Pentaphylax NC035710.1 5472 100% 99,80%

3.3. Pdc diém gen, sw sai khac va mize dé twong dong gia cac trinh tw nucleotide cia gene
trnK-UUU ¢ céac loai nghién ciru

Dic diém va so sanh trinh tu gene trnK-UUU cua 09 loai nghién ctu bang phan mém BioEdit
cho thiy, gene trnK-UUU c6 nhiéu diém sai khéc giita cac loai nghién cau (Bang 4). Kich thudc
gene trnK-UUU tir 2591-2599 bp; khéi lugng tir 1567820-1572599 Dal; ty 16 C+G va A+T lan
luot dat tir 33,26-33,54% va tir 66,4-66,74%:; s6 luong nucleotide mdi loai cua gene trnK-UUU
cling c6 nhiéu sai khéc giira cac loai nghién ciu.

Bang 4. Ddc diém trinh tw gene trnK-UUU cua 09 lodi nghién cizu bang phan mém BioEdit

Loai Kich thwéc  Khoilwong  C+G A+T S6 lwong nucleotide méi loai
(bp) (Dal) %) (%) A T G C
A. megaphylla 2591 1567820 33,46 66,54 827 897 452 415
A. millettii 2591 1567820 33,46 66,54 827 897 451 416
A. angustifolia 2591 1567837 33,50 66,50 826 897 452 416
A. bockiana 2591 1567854 33,54 66,46 826 896 452 417
E. alata 2598 1572000 33,33 66,67 836 896 450 416
E. loquaiana 2599 1572599 33,32 66,68 836 897 450 416
A. fragrans 2593 1569020 33,44 66,56 834 892 446 421
T. gymnanthera 2598 1571966 33,26 66,74 839 895 444 420
P. euryoides 2597 1571416 33,38 66,62 836 894 451 416

Trinh tu nucleotide cua gene trnK-UUU giita cac loai nghién ctru nhan thay c6 182 vi tri sai
khac. Trong d6, c6 157 vi tri sai khac do su thay thé nucleotide, c4c vi tri nay thuong don 1¢ va
cach xa nhau; 25 vi tri sai khac do mat nucleotide va céc nucleotide bi mat thuong lién ké nhau tir
4-10 nucleotide, cac vi tri mat nucleotide 1a 502; 503; 504; 505; 506 va 507 (6 nucleotide lién
k&), 521; 522; 523 va 524 (4 nucleotide lién k&), 618; 619; 620; 621 va 622 (5 nucleotide lién ké),
2344; 2345; 2346; 2347; 2348; 2349; 2350; 2351; 2352 va 2353 (10 nucleotide lién ké) (Hinh 3).
Nhu vay, gene trnK-UUU c6 su sai khac kha Ion (182/2599) gitra 09 loai nghién ciru. Su sai khac
nay chu yéu xay ra ¢ 05 loai E. alata, E. loquaiana, A. Fragrans, T. gymnanthera va
P. euryoides. Trong khi, 04 loai A.megaphylla Hu, A.bockiana, A. angustifolia va A. millettii chi
c6 08 vi tri sai khac 1a 422; 447; 501; 1002; 1042; 1049; 1141 va 1447. Tat ca cac vi tri sai khac
déu 1a su thay thé nucleotide. Su sai khac nay cé thé nhan thiy, gene trnK-UUU duoc coi 14 tng
vién ma vach DNA gitp xac dinh mi quan hé di truyén giira cac loai thugc chi Adinandra.
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Hinh 3. So sanh trinh tw nucleotlde cua gene trnK-UUU tir 09 loai nghién cizu

Trinh t nucleotide cua gen trnK-UUU tir cac vi tri: 310-600, 2210-2400 si dung phan mém BioEdit

Phan tich sy twong dong vé trinh tu nucleotide ciia 09 loai nghién ciru bang BLAST cho thay,
gene trnK-UUU da cung cap cho 100% pham vi truy van véi tong diém BLAST tir 4101-4785,
mitc twong dong khé cao vé trinh ty nucleotide cia gene TrnK-UUU tir 95,23-100%. Trong do,
trinh ty gene trnK-UUU cua cac loai A. bockiana, A. millettii va A. angustifolia c6 mirc d6 tuong
ddng cao (tir 99,81-99,92%) va la nhing loai gan nhat véi loai A. megaphylla Hu (100%). Nam
loai con lai c6 muc twrong dong thap hon tir 95,23-98,85% (Bang 5). Tir két qua nghién ciru vé
dic diém gen, su sai khac va muac do twong dong cua gene trnK-UUU cho thiy loai
A. megaphylla Hu c6 méi quan hé gan giii voi cac loai A. bockiana, A. angustifolia va A. millettii.

Bang 5. Bang thang ké két qua 9 trong tong s6 100 BLAST doi véi doan gene trnK-UUU

Tén loai Tén chi Mi s6 GenBank Tong diém Pham)/ Hruy T l(;ktu'(rng
van dong
A. megaphylla  Adinandra MW697901.1 4785 100% 100,00%
A. bockiana Adinandra MW699853.1 4774 100% 99,92%
A. millettii Adinandra NC035678.1 4763 100% 99,85%
A. angustifolia  Adinandra NC035653.1 4758 100% 99,81%
E. alata Eurya NC041510.1 4625 100% 98,85%
E. loquaiana Eurya NC050937.1 4621 100% 98,81%
A. fragrans Anneslea NC035709.1 4355 100% 96,99%
T. gymnanthera Ternstroemia MF179490.1 4331 100% 96,81%
P. euryoides Pentaphylax ~ NC035710.1 4104 100% 95,23%
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3.4. Phan tich méi quan hé di truyén va cay phat sinh ching logi

Phan tich méi quan hé di truyén giira cac mau nghién ctru thong qua cay phét sinh chung loai
duoc thiét 1ap dya trén trinh tu nucleotide cua gene rrn16S, trnK-UUU va su két hop trinh tu
nucleotide cua ca 2 gene nay (rrn16S/trnK-UUU) bang phan mém MEGA-X.

Cay phat sinh chung loai dua trén trinh tu nucleotide cta gene rrnl16S tir 09 loai nghién cau
dugc chia thanh 2 nhanh chinh. Nhanh chinh 1 gom 1 loai duy nhét 1a A. millettii. Nhanh chinh 2
gém 08 loai con lai va dugc chia thanh 02 nhanh phu, trong mdi nhanh phu dugc chia thanh
nhiéu nhanh con. Nhanh phu 1 gém 4 loai A. bockiana, A. megaphylla Hu, A. angustifolia va
P. euryoides. Nhanh phy 2 gom 4 loai A. fragrans, E. loquaiana, T. gymnanthera va E. alata.
Cay phan loai cho thay, loai A. megaphylla Hu va A. bockiana c6 mdi quan hé rat gan giii voi
nhau (cung thudc 01 nhanh con) va gan véi lodi A. angustifolia nhung lai khic xa vé mat di
truyén vai loai A. millettii (Hinh 4). Phuong phép so sanh hinh thai nhan thay, loai A. megaphylla
Hu, A. bockiana, A. millettii va A. angustifolia c6 mdi quan hé gan va thudc chi Adinandra
[1]-[4]; loai E. alata va E. loquaiana thudc chi Eurya nhung lai nam trén hai nhanh con khac
nhau cua cdy phén loai. Nhu vy, trinh tu Nucleotide cua gene rrnl6S chua thue sw phan anh
ding cac loai cung chi s€ c6 moi quan hé gan nhau vé mat _phan loai. Pong thoi, két qua nay co
su khac biét so v6i két qua phan tich dic diém, sy twong dong va su sai khac trinh tu nucleotide
ctia gene rrn16S. Mat khac, cay phat sinh chung loai c6 d6 phan giai phat sinh loai thap, gia tri
bootstrap 1a 13%. Do d6, gene rrn16S c6 thé khong phu hop dung dé xac dinh méi quan hé di
truyén giita cac loai thudc chi Adinandra. Ly giai cho diéu nay c6 thé do gene rrn16S cé sy sai
khac qua it (05 nucleotide) gilra cac loai nghién ctru. Dac biét, gitta cac loai thudc chi Adinandra
gene rrn16S chi khac nhau duy nhat 01 nucleotide. Do d6, chua du dé xem gene rrn16S trd thanh
ma vach DNA gitp xac dinh mbi quan hé giita cac loai.

5 Temstroemia gymnanthera_MF179490.1
13 Anneslea fragrans_NC035709.1
Eurya loquaiana_NC050937 1
Eurya alata_NC041510.1
A angustifolia_NC035653.1
Pentaphylax euryoides_ NC035710.1
1 A megaphylla_MW897901 1

100 A bockiana_MWE99853 .1
A millettii_NC035678.1

Hinh 4. So do hinh cay vé mai quan hé phét sinh loi dya trén trinh ti nucleotide ciia gene rrnl6S dirgc
xay dung bang phirong phdap Maximum likelihood

Cay phat sinh chung loai dua trén trinh tu nucleotide cua gene trnK-UUU tir 09 loai nghién
ctru duoc chia thanh 2 nhanh chinh (Hinh 5). Nhanh chinh 1 gom 02 loai A. megaphylla Hu va
A. bockiana. Nhanh chinh 2 gém 07 loai, phan bé trong 02 nhanh phu. Nhanh phu 1 gém 02 loai
A. millettii va A. angustifolia. Nhanh phu 2 gém 05 loai duoc sap xép vao 02 nhanh con. Trong
d6, nhanh con 1 gém 2 loai E. loquaiana va E. alata. Nhanh con 2 gdm 3 loai con lai. Két qua
clia cdy phéan loai ndy hoan toan phu hop voi hé thdng phéan loai hién nay. Dong thoi, két qua
nghién ctru nay c6 sy thong nhat véi két qua phan tich sy twong dong vé trinh tu nucleotide cua
gene trnK-UUU bang phan mém BLAST. Do do, trinh ty gene TrnK-UUU phu hop lam mi vach
nham x4c dinh su phat sinh loai va da dang di truyén cia cac loai thudc chi Adinandra va mét sb
loai thugc ho Pentaphylacaceae.

0

14

100 Ternstroemia gymnanthera_MF179490.1
1o Anneslea fragrans_NCO035709.1
100 Pentaphylax euryoides_ NC035710.1
Eurya loquaiana_NC050937 .1
—ss: Eurya alata_NC041510.1
— A.milletti_NC035678.1

T S A_angustifolia_ NC035653.1

— A megaphylla_MWE97901 .1
56 A_bockiana_MW699853.1

Hinh 5. So' d@6 hinh cay vé mai quan hé phét sinh loai dua trén trinh t nucleotide ciia gene trnK-UUU
dirgc X8y dung bang phirong phdp Maximum likelihood

http://jst.tnu.edu.vn 192 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1007872
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2836920
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2021135
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=125047
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182331
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=184572
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=107827
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=197077
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2836920
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1007872
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2021135
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2836920
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1007872
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2021135
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=197077
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=184572
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2836920
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1007872
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2021135
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=184572
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=197077
https://vi.wikipedia.org/wiki/Pentaphylacaceae

TNU Journal of Science and Technology 227(05): 186 - 194

Cay phat sinh loai dugc thanh 1ap dya trén sy két hop giira trinh tu gene rrn16S va trnK-UuU
c6 gia tri bootstrap cao hon so vé&i két qua don 1¢ ciia mdi trinh ty (Hinh 6), giup ning cao do
phan giai phat sinh loai. Cay phan loai rrn16S/trnK-UUU cho két qua twong tu nhu ciy phan loai
dya trén trinh tu gen trnK-UUU. Két qua cua ciy phan loai rrn16S/TrK-UUU hoan toan phu
hop v6i hé thdng phan loai hién nay [1]- [4]. Do do, su két hop trinh tu gene rrn16S va trnK-UuuU
thé hién hiéu qua trong viéc nghién ctru mbi quan hé di truyén giira cac loai thugc chi Adinandra.

100 Temstroemia gymnanthera_MF179480. K
&E Anneslea fragrans_NC035709.1
100 Pentaphylax euryoides_ NC035710.1
I: Eurya loguaiana_NC050837.1
100 Eurya alata_NC041510.1
— Amilletti_NC035678.1
ol A angustifolia_NC035653.1

— Amegaphylla_MW697901.1
] S— Abockiana_MWE98853.1

Hinh 6. So do hinh cay vé mai quan hé phéat sinh loai dua trén sir két hop trinh ti nucleotide cia gene
rrn16S va TrnK-UUU dwoc xay dung bang phirong phdp Maximum likelihood

Nghién ctru cac gene trong hé gen luc lap cua loai A. megaphylla Hu, cac loai khac thudc chi
Adinandra va mét s6 loai thuoc ho Pentaphylacaceae, nham muc dich khao sét sy phat sinh loai
A. megaphylla Hu thu tai tinh Lao Cai, Viét Nam. Do d6, viéc lya chon gene rrnl6S va trnK-
UUU dé nghién ctru gitp khuyén cao co thé st dung gene trnK-UUU don 1¢ hoic két hop trinh tu
gene rrnl16S va trnK-UUU dé xay dung cay phan loai phat sinh loai va xac dinh méi quan hé di
truyén s& dat hiéu qua cao hon.

4. Két luan

Nghién ctru da phan tich diac diém cua gene rrn16S va trnK-UUU tir hé gene luc lap cua loai
A. megaphylla Hu véi kich thuéc lan luot 12 1490 va 2591 nucleotide. Két qua da xac dinh duoc
Su tuong dong cao V& trinh tu nucleotide cua gene rrnl6S va trnK-UUU cua loai A. megaphylla
Hu thu tai mién Béc Viét Nam véi mot sb loai thuoc chi Adinandra va ¢ quan hé gan nhat voi
loai A. bockiana. Trong do, trinh tu gene trnK-UUU phi hop dé sir dung 1am mé vach tét hon so
v6i gene rrn16S. Trinh tu nucleotide két hop hai ving gene rrn16S va TrnK-UUU c6 thé 1a tng
vién mi vach DNA cho nghién ctru phat sinh loai va xac dinh mdi quan hé di truyén giita cac loai
thudc chi Adinandra.

Loi cam on
Nghién ctru nay duoc tai tro boi Bo Giao duc va Dao tao thong qua dé tai c6 ma sé B2022-
TNA-43. Cé4c tac gia xin chan thanh cam on sy ho trg nay.
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