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Adinandra glischroloma collected from Lao Cai province, Vietnam,
belongs to the Adinandra genus, and was used as the research
material. In the previous study, the chemical composition and
biological activity of the extracts from the stem of A. glischroloma
were proven to contain substances such as polyphenols, flavonoids,
and coumarins and not have the ability to inhibit the tested bacteria;
however, they have antioxidant activity and inhibit breast, lung and
stomach cancer cell lines. In this study, the morphological and
anatomical characteristics of leaves and stems of A. glischroloma
were described; at the same time, the rbcL gene region was isolated,
sequenced and analyzed for molecular evolution. The results of
isolation and sequencing showed that the rbcL gene of A.
glischroloma was 602 bp in size. The phylogenetic tree built based on
14 rbcL gene sequences showed that the species were distributed in 3
groups, and A. glischroloma was distributed in the same group as the
species of the Adinandra genus. The rbcL gene sequence could be a
potential chloroplast DNA barcoding candidate to recognize species
of the Adinandra genus.
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Loai Sum léng (Adinandra glischroloma Hand.-Mazz. var. hirta
(Gagnep.) Kobuski) thugc chi Duong ddng thu tai Lao Cai, Viét Nam
duoc st dung lam vat liéu nghién cau. Trong nghién curu trude, thanh
phan héa hoc, hoat tinh sinh hoc cua cao chiét tir than cua loai Sum
long da dugc ching minh chira nhém chit polyphenol, flavonoid,
coumarin va khong c6 kha niang @c ché vi khuan kiém dinh. Tuy
nhién, ching lai c6 hoat tinh chéng oxi héa va e ché cac dong té bao
ung thu va, phdi va da day. Trong nghién ciu ndy, dac diém hinh thai
va giai phau hién vi 14, than cua loai Sum 16ng da dugc mo ta; dong
thoi vung gen rbcl da duoc phan 1ap, giai trinh tu va phan tich su
tién hoa phan tir. Két qua phan lap va giai trinh tu cho thay, gen rbcL
caa loai Sum 16ng cé kich thugc 602 bp. Cay phat sinh gen dugc xay
dung dya trén 14 trinh ty gen rbcl cho thiy cac loai phan b thanh 3
nhém va loai Sum 16ng phan bé ciing nhém véi cac loai thugc chi
Adinandra. Trinh tw gen rbcL c6 thé 1a img ctr vién md vach DNA
luc lap tiém nang dé nhan biét cac loai thudc chi Duong déng.

DOI: https://doi.org/10.34238/tnu-jst.8344

* Corresponding author. Email: quannh@tnue.edu.vn

http://jst.tnu.edu.vn

289 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.8344

TNU Journal of Science and Technology 228(13): 289 - 297

1. Giéi thiéu

Chi Duong dong (Adinandra) hay con goi 1a chi Sum, thuoc Ho Ché (Theaceae) thudng la cay
bui hay cay gb nho, c6 khoang gan 100 loai phan bb & cac khu vuc Chau Phi, Trung Québc, Nhat
Ban, An do, Srilanka, Banglades va Pong Nam A (trong d6 c6 Viét Nam) [1]. O Viét Nam, chi
Duong dong c¢6 khoang 17 loai phan b6 & cac tinh mién nii phia Béc (Lao Cai, Cao Béng, Ha
Giang; Vinh Phuc), Quang Ninh, Quang Tri, Kon Tum, Lam Pong, Gia Lai [2]. O Trung Quidc,
cac nghién ctiu vé phan lap, xac dinh cau tric héa hoc va hoat tinh sinh hoc caa céc chat mai,
chat tinh khiét tir cac loai Adinandra nitida, Adinandra millettii va Adinandra latifolia da dugc
cong bé [3]-[5]. O Viét Nam, nhiing nghién ctru budc dau vé mot sb loai thuge chi Duong dong
theo huéng xac dinh dac diém thuc vat hoc, thanh phan hoa hoc, hoat tinh sinh hoc ciia cao chlet
cac chat sach phan lap duoc, ciing nhur giai trinh tu hé gen luc lap da duoc thuc hién & mot sé loai
nhu loai Adinandra megaphylla, Adinandra bockiana, Adinandra lienii [6]-[14]; loai Adinandra
hainanensis, Adinandra poilanei [15], [16].

Loai Sum 16ng hay con goi la Hong dam Idng, c6 tén khoa hoc la Adinandra glischroloma
Hand.-Mazz. var. hirta (Gagnep.) phan b ¢ tinh Lao Cai budc dau duoc chiing tdi thu cao chiét,
dinh tinh thanh phan céc chat c6 trong cao chiét, thir hoat tinh khang khuan, chong oxi hda va i
ché mot sé dong té bao ung thu tir cao chiét [17]. Bé ¢ thém céc thong tin siu va day da vé loai
Sum 16ng, c6ng trinh nghién ctru nay dwoc chdng toi tiép tuc thuc hién nham md ta dic diém
hinh thai, giai phau mot sé bo phan cua cly, cling nhu phan tich thong tin vé gen rbcL trong hé
gen luc lap cua loai Sum long. Két qua cua nghién ctu gop phan cung cap thém dir liéu vé loai
Sum 16ng, thude chi Duong dong phuc vu cho céc nghién ciu tiép theo.

2. Vit liéu va phwong phap nghién ctru
2.1. Vat ligu

Loai Sum léng (Adinandra glischroloma) str dung trong nghién ctru duoc thu tai Khu bao ton
thién nhién Bat Sat, thuoc xa Y Ty, huyén Bat Xat, tinh Lao Cai, Viét Nam ¢ do cao 1844 m, toa
d6 22°37'35"N, 103° 37'42"E va dugc PGS.TS. S§ Danh Thuong, Truong Pai hoc Su pham - Pai
hoc Thai Nguyén dinh danh dua trén cac dic diém thuc vat hoc khi tién hanh thu mau.

2.2. Phwong phdp nghién ciru

Nghién cizu ddc diém hinh thai: Hinh thai caa loai Sum 16ng sau khi thu thap dwoc dua vé
Phong thi nghiém Thuc vat hoc, thuoc Khoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc Théi
Nguyén dé ép khd, lam tiéu ban, xac dinh tén khoa hoc, mé ta dic diém cac bo phan cua cay. Tén
khoa hoc, cling nhu viéc mé ta cac bd phan cua loai Sum 16ng duge xac dinh béng phuong phap
hinh thai so sanh theo cac tai li¢u ciia Pham Hoang H¢ (2003) [2], Nguyén Tién Ban (2013) [18]
va website http://www.tropocos.org dé tra ciru mau.

Nghién cizu gidgi phau hién vi: Than va l4 caa loai Sum 16ng duoc tién hanh giai phau hién vi
theo phuong phap ciia Nguyén Bé (2014) [19]. Mau than va 14 duoc cit thanh nhiing lat mong,
sau do tién hanh nhudm kép va quan sat, chup anh mau vat trén kinh hién vi quang hoc két noi
v6i phan mém Microscope Manager ¢ do phong dai 10x va 40x.

Phan Iap gen rbcL va gidi trinh tu:

DNA tong sé duoc tach chiét tir 14 non cua loai Sum Iong bang phuong phéap CTAB theo
Shanghai va cong su (1984) [20]. DNA tong sb sau khi tach chiét duoc dién di kiém tra trén gel
agarose 0,8% va do phd hap thu ¢ budc s6ng 260 nm. Khuéch dai gen rbcl tir DNA tong s6 bang
phan tng PCR st dung cap m01 dac hiéu rbcL-F/rbcL-R duoc tong hop theo Kress va cong su
(2005) [21]. Kich thuéc cap mdi va trinh tw doan gen rbcL khuéch dai mong muén dugc mo ta
theo bang 1.
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Bang 1. Thong tin vé cap mai nhan gen rbcl si dung trong nghién ciru

Tén maoi Trinh te méi (5> 3°) Nhigt do Kich thwoce doan
gan mol gen du kién
rbcL-F ATGTCACCACAAACAGAGACTAAAGC 56°C ~ 600 bp

rbcL-R CTTCTGCTACAAATAAGAATCGATCTC

Han hop phan tng PCR (tong thé tich 25 pl) gdm 12,5 pl master mix (2X); 0,5 pl moi mdi
loai (10 pmol/ul); 1,0 ul DNA khuén (10 ng/ul) va 9,5 pl nude d& ion. Phan tmg dugc thyc hién
theo chuwong trinh: 95°C trong 5 phut, 35 chu ky (bién tinh ¢ 95°C trong 30 gidy, gan mdi & 56°C
trong 30 gidy, kéo dai chudi & 72°C trong 60 gidy); sau 35 chu ky 13 bugc két thic & 72°C trong 5
phat, Iuu giit & 4°C trong 2 phut. San pham PCR duoc kiém tra bang dién di trén gel agarose
1,0% va dugc tinh sach bang bo Kit QiAquick Gel Extraction (Qiagen, Ptic). Trinh tu DNA duoc
giai trinh ty bang méy phan tich trinh tu tu dong ABI PRISM 3500 XL (Applied Biosystems,
My) theo nguyén li cua Sanger véi b kit BigDye terminator cycler v3.1. Trinh ty nucleotide cua
gen rbcL duoc so sénh véi cac trinh tu da c6 trén GenBank bang phan mém BLAST trong NCBI
va phan mém BioEdit [22]. Cay phat sinh chung loai dugc xay dung duya trén trinh ty nucleotide
cua gen rbcL bang phuong phap Maximum Likelihood véi gié tri bootstrap duoc 1ap lai 1000 lan
nhd phan mém MEGAX [23].

3. Két qua va thao luan
3.1. Pic diém hinh thai cia loai Sum 16ng

Loai Sum 16ng thuoc nhém cay bui hoic than gd, cao 3-8 m (Hinh 1A). Chéi khi con non cé
nhiéu 16ng mau vang. Canh non c6 mau nau xam, cac canh nhé ¢ mau vang nau hoic mau 1ong
nhung (Hinh 1B, 1C, 11). Cuéng l4 day, chiéu dai cua cudng khoang 8-10 mm, ¢6 nhiéu I6ng (Hinh
1H). Phién 14 day, hinh elip thudn dai kich thudc 8-13x2,5-4,5 cm (Hinh 1D, 1E); mat dudi cua l&
¢6 nhiéu 16ng, mau xanh lyc hoi vang hodc nau vang dén gan den voi cac 16ng mau vang nho ra ngoai
ria (Hinh 1F); mat trén ctia 14 ¢6 mau xanh dam, hoi bong va khong co6 16ng (Hinh 1G); gan phu 0 tir
10-12 d6i & mdi mit ciia gan gitra va dé thiy trén ca hai mat (Hinh 1D, 1E). Hoa moc ¢ néch 14, c6 2
hay 3 chum, it khi moc don doc; cudng nho tir 0,6-1,5 cm thudng udn cong, ram rap; 1a bac cé nhiéu
16ng; dai hoa day, hinh trimg c6 kich thudc 5-14 mm, dinh hinh chép nhon. Trang hoa 5, mau tring,
khong 16ng, thudn dai khoang 8-15x4-6 mm. Nhuy ¢ nhiéu 16ng, nodin sao va ¢ nhiéu long dai
(Hinh 1A). Qua khi chin c6 mau den, hinh cau v6i kich thude tir 0,8-1,3 cm, qua dong (khong tur mo)
(Hinh 1K, 1L 1M). H tnhan mau vang nau mdi qua gdm 10-12 hat (Hinh 1N).

IES 22

Hinh 1 Bdc diém hinh tha| cua loai Sum Iong
A - Cay Sum 16ng (trong qué trinh thu hai mdu); B - Canh mang chai; C - Chéi non; D - Canh chup mat
sau cua 1&; E - Canh chup mat trueéc cia 1&; F - L& chup mat tréc; G - La chup mdt sau; H - Cuéng mang
14 va chai; | - Cuéng mang chai; K, L, M - Qud; N - Hat
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3.2. Pdc diém gidi phdu loai Sum long
3.2.1. Gidi phdu la

Giai phau cit ngang I4 cua loai Sum 16ng tir ngoai vao trong gom céc phan: (1) Lop biéu bi
trén 1a nhitng té bao hinh chir nhat, khong cé luc lap; véch té bao biéu bi co tang cutin day gip
bao v¢ la va giam sy thoat hoi nuéc, c6 chira 16 khi. (2) Lop mo giau nam tiép véi biéu bi trén
gom mot dén nhiéu 16p té bao hinh chir nhat dai, xép sat nhau chira lai cac khoang gian bao rat
nho, cac té bao chira nhiéu luc lap thich nghi véi qua trinh quang hop. (3) Lép md Xop nam dudi
md giau va tlep V6i biéu bi dudi, gom 4-5 16p té bao da giac canh tron, khong déu, sip xép roi rac
tao nén nhiéu khoang tréng chira khi, thuc hién chirc ning trao doi khi giira cay voi méi truong.
(4) Lép biéu bi dudi 1a cac té bao hinh chit nhat xép sit nhau, khéng chira luc lap nhung tang
cutin & biéu bi dudi mong hon so véi biéu bi trén, c6 nhiéu 16 khi hon. (5) Vong mé cung la cac
té bao c6 mang day héa gd, bat mau xanh cia thudc nhuom xanh methylen; céc té bao rat khac
nhau vé hinh dang, cau tao va tinh chat (khi truéng thanh, noi chat tiéu bién, gom nhirng té bao
chét; cac té bao tap trung thanh timg ddm m6 cung Xep gan nhu lién tuc tao thanh mot vong, dam
nhiém chirc ning co hoc). (6) Phan gb gom 8-9 19p té bao chét, bat mau xanh cua thuéc nhugm
xanh methylen, ¢6 kich thuéc khac nhau, nam phia trong libe tao nén b6 xép chong. (7) Phan libe
goém céc té bao sbng, bat mau hong cua thuoc nhudm cacmin, ¢6 hinh da giac, nho, xep Xit nhau
tao thanh mét vong lién tuc. (8) Lop mo mém gom cac té bao tron canh, cang di vao phan giita té
bao cang I6n hon. (9) Lép md day gom céc té bao sdng co vach hoa day khong déu, hinh tron
hodc hinh tring, té bao dai ra khi cay phat trién; c6 chirc ning nang dd. (10) Tinh thé canxi
oxalate duoc hinh thanh trong té bao mé mém, tinh thé thuong lap day toan bo té bao, tham chi
con 1am bién dang té bao; bit mau xanh caa thuéc nhuém xanh methylen. (11) Léng phan b & ca
hai mat caa 1a nhung nhiéu hon ¢ mat dudi (Hinh 2).

\\kl\.

o, ‘9
a3
4

A [R5 L R TR

[T TR

A
Hinh 2. Gidi phdu cat ngang 14 cua loai Sum 16ng
A - Cdu tgo cua khi khéng ¢ dé phéng dai 40x; B - C4c phan cua gidgi phau 1a ¢ dé phéng dai 10x;
C - Céc phan cua gidgi phau 14 ¢ dg phong dai 40x
(1). Biéu bi trén; (2). M6 gidu; (3). M6 xap; (4). Biéu bi dudi; (5). Vong md cing; (6). Gd; (7). Libe;
(8). M6 mém; (9). M6 day; (10). Tinh thé canxi oxalat; (11). Léng

3.2.2. Gidi phdu than

Giai phau than cua loai Sum 16ng tir ngoai vao trong gdom céc phan: (1) Lop biéu bi gdm mot
I6p té bao séng hoi kéo dai, khong chtra diép luc, thuc hién chirc ning bao vé. (2) Lép mo day
nam sét biéu bi, gom céc té bao song c6 vach héa day khong déu, hinh tron hoac hinh tring, té
bao dai ra khi cay phét trién gitip nang d& va bao vé cho cay. (3) Lép md mém vo nam phia trong
mo day, gom cac té bao co kich thudc 1on, sap xép tao cac khoang tréng gian bao kha Ion; md
mém voé c6 chira digp luc tao nén mau luc cia than non, chira tinh bot, protein, lipit. (4) Vong md
ctring 1a céc té bao c6 mang day héa gd, bit mau xanh cua thuéc nhuém xanh methylen; cac té
bao rat khac nhau vé hinh dang, cau tao va tinh chat (khi truong thanh, noi chét tiéu bién, gom
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nhiing té bao chét); cac té bao tap trung thanh timg dam mé cimg xép gan nhu lién tuc tao thanh
mot vong, dam nhiém chirc ning co hoc. (5) Libe duoc hinh thanh tir I6p té bao ngoai cua tang
phét sinh, té bao hinh da giac, xép sit nhau, bat mau hong cua thubc nhuém carmine, c6 mang
maong; cac té bao libe phan héa hudng tdm. (6) Tang phat sinh gdm céc té bao séng, c6 hinh chit
nhat hoi dai (cac té bao cua ting phét sinh tru phan chia theo huéng tiép tuyén trong cho gé thir
Cap va phan chia theo huéng tiép tuyén ngoai cho libe thir cip). (7) Phan G& duoc hinh thanh ¢
phia trong tang phét sinh tru va tao thanh vong lién tuc, gom 5-6 16p té bao chét, bat mau xanh
cua thuoc nhuoém xanh methylen; h¢ dan cua than gom g6 va libe phét trién thanh vong lién tyc,
phan go phat trién véi nhiéu mach go va md mém gd, mach c6 hinh da giac xen 1an vai cac té bao
mo mém go bao quanh (dang mé mém quanh mach); mach go ¢6 kich thudc 16n véi duong kinh
khoang 12pm. (8) Phan md mém rudt nam ¢ phan giita than gdm céc té bao hinh da gidc c6 kich
thudc khac nhau. (9) Tinh thé canxi oxalate dwoc hinh thanh trong té bao mé mém, tinh thé
thuong lap day toan bo té bao, tham chi con 1am bién dang té bao, bat mau xanh cua thudc nhuém
xanh metylen (Hinh 3).

O 0 W = Oy B W D —

| -
A - Quan sat & dd phong dai 10x B- Quan sat & dd phong dai 40x
Hinh 3. Bdc diém gidi phau than cua loai Sum 16ng
1. Biéu bi; 2. M6 day; 3. M6 mém vo; 4. Vong md cing; 5. Libe; 6. Tang phét sinh; 7. G6;
8. M6 mém rugt; 9. Tinh thé canxi oxalat, 10. L6ng

3.3. DPic diém gen rbclL cia loai Sum l6ng

Phan lap doan gen rbcL bang phan &ng PCR: DNA tong sé duoc tach chiét tir 14 non cua
loai Sum I6ng va kiém tra d¢ tinh sach bang do quang phé két hop véi dién di trén gel agarose
0,8%. Két qua cho thidy DNA tong sé cho bang rd nét, it bi dit gdy va da didu kién dé thuc hién
phan ung nhan gen (Bang 2, Hinh 4A). Doan gen rbcL duge phén lap bang phan tmg PCR tur
DNA tbng s st dung cdp moi dic hiéu rbeL-F/rbcL-R. San phim PCR duoc tién hanh dién di
trén gel agarose 0,8%, két qua dién di xuat hién 1 bang co kich thuéc khoang 600 bp, ung véi
doan gen rbcL theo 1y thuyét (Hinh 4B).

Ladder AGl ladder N AGl

Hinh 4. Hinh anh di¢n di DNA téng sé (A) va san pham PCR tir DNA tong so (B) cua loai Sum long
Lan Ladder: DNA Maker, Lan N: doi chiing &m, Lan A.GI (A): DNA tong so, Lan A.GI (B): dogn gen rbcL
Bang 2. Két qua do quang phé DNA téng sé cua lodi Sum 16ng

Maiu Conc Units A260/280 A260/230
Sum léng 1657,2 ng/ul 1,99 1,72
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Giai trinh tw gen rbcL phéan lap tir phan ing PCR: Doan gen rbcL dugc tinh sach va giai
trinh tu nucleotide trén may giai trinh ty tw dong ABI PRISM 3100 Avant Genetic Analyzer. Két
qua giai trinh ty da xac dinh dugc doan gen rbcL phan 1ap tir loai Sum 16ng dai 602 nucleotide;
c6 khdi lwgng phan tir 361.200 dal, s6 lwong nucleotide mdi loai: A-T la 342 (chiém 56,81%), G-
C 12 260 (chiém 43,19%).

Phan tich méi quan hé di truyén cia loai Sum 16ng dwa trén trinh tw gen rbcL: Phén tich
su twong dong vé trinh tu nucleotide cua gen rbcL tir loai Sum 16ng véi 13 trinh tu gen rbcl cua
céc loai khac trén GenBank bang cong cu BLAST trong NCBI cho thay, trong pham vi truy van
tir 98-99% Vi tong diém BLAST tir 1053-1103, mic do tuong ddng dao dong tir 98,33-99,83%.
Trong d6, loai Sum 16ng ¢6 mirc d6 twong ddng cao nhat véi loai A. millettii va A. angustifolia la
99,83%. Mitrc do tuong dong véi cac loai A. formosana, A. megaphylla, A. bockiana lan luot I
99,67%; 99,50%; 99,33% (Bang 3). Mic du khac chi nhung loai Sum 16ng ¢6 mirc turong dong
kh& cao véi loadi Cleyera obscurinervia va Cleyera japonica thudc chi Cleyera voi mic tuong
dong lan luot 1a 99,83% va 99,66%. o ‘ ,

Béang 3. Bang thong ké két qua 13 trong tong so 100 BLAST ¢ muic twong dong cao nhat
cua loai Sum 16ng vdi céc loai dwa trén trinh tir gen rbclL

Teén chi Tén loai Mi s6 GenBank Téng diémtrul;h\?glll \z‘l’/o) Tgél:fgtl(r;ol;g
A. millettii NC_035678.1 1103 99 99,83
A. angustifolia NC_035653.1 1103 99 99,83
Adinandra A. formosana AF089713.1 1098 99 99,67
A. megaphylla MW697901.1 1092 99 99,50
A. bockiana MW699853.1 1086 99 99,33
Cleyera Cleyera obscurinervia MN204873.1 1085 98 99,83
Cleyera japonica AF380038.1 1079 98 99,66
Eurya alata NC_041510.1 1064 99 98,67
Eurya Eurya rubiginosa var. attenuata ON729444.1 1064 99 98,67
Eurya chinensis 0OP580972.1 1059 99 98,50
Eurya loguaiana NC_050937.1 1059 99 98,50
Euryodendron Euryodendron excelsum MH159200.1 1059 99 98,50
Ternstroemia Ternstroemia gymnanthera NC _035706.1 1053 99 98,33

Két qua so sanh trinh tu nucleotide bang phan mém BioEdit gitra loai Sum 16ng va 13 loai
khéc trén GenBank cho thay, khdng c6 su sai khac qua nhiéu vé trinh tu nucleotide cua gen rbcl
& 14 loai nghién ctu trong pham vi so sanh d6i chiéu (602 nucleotide). Cu thé, khi so sanh trinh
tu nucleotide cua gen rbcL & loai Sum 18ng véi 5 loai thude chi Duong dong cho thay, chi ¢ 02
vi tri sai khac khi so sanh vai loai A.milletti va A. angustifolia 13 vi tri nucleotide s6 271 va 601,
day cling 14 2 vi tri ma ca 5 loai déu c6 su sai khac so v6i loai Sum 16ng. Ngoai ra, cac loai con
lai con 6 cac vi tri sai khac nhu: loai A. formosana (vi tri 19), loai A. megaphylla (vi tri 69, 205),
loai A. bockiana (vi tri 69, 389, 580). Khi so sanh trinh tu nucleotide gen rbcL cua loai Sum 16ng
véi cac loai khac thudc céc chi khac nhau trong ho Pentaphylacaceae cho théy, su sai khac nhiéu
nhat véi loai T. gymnanthera, sai khac it nhat voi 2 loai thude chi Cleyera (C. obscurinervia va
C. japonica), két qua nay c6 thé cho phép nhan dinh loai Sum 1ong c6 mdi quan hé kha gan vé
mat di truyén véi 2 loai thudc chi Cleyera (Hinh 5). Két qua nay hoan toan phu hop vai két qua
so sanh mirc do twong ddng vé trinh ty nuleotide cua gen rbcL bang cong cu BLAST. Tt ca 13
loai duoc Iy dir liéu trén GenBank déu tir nhirng hé gen luc lap da duoc giai ma toan bo. Hién
nay, lodi Sum Idng ching t6i nghién ctru chua cé cong bd nAo vé giai ma hoan toan h¢ gen luc
lap va gen rbcL. Nghién ctru nay da dung phuong phap PCR véi cap moi rbcL-F/rbcL-R dé phan
lap gen rbcL. Do kich thugc gen rbcl kha dai khoang 1.300bp, vi vay cap moi rbcL-F/rbcL-R chi
nhan duoc doan dau cua gen nay véi kich thuéc 602bp.
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Hinh 5. So sanh trinh t nucIeotlde cua gen rbcl giiza loai Sum 16ng va 13 loai khac trén GenBank

Xay dung cay phat sinh chiing loai: Trinh ty nucleotide ctiia doan gen rbcL tir 14 loai dugc
ching t6i xay dyng bang phuong phap Maximum likelihood dé lap cay phat sinh chung loai va
cay phat sinh chang loai dugc chia thanh 3 nhéanh chinh (Hinh 6). Nhanh chinh 1 gom 8 loai
thuoc hai chi 1a Adinandra va Cleyera. Nhanh chinh 2 gom 5 loai thuoc chi Eurya va
Euryodendron. Loai Ternstroemia gymnanthera tao thanh nhanh chinh thir 3. Trong nhanh chinh
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1, loai Sum 18ng c6 mbi quan hé rat gan vai loai A. megaphylla, A. bockiana, A. millettii, A.
angustifolia, A. formosana va 2 loai thudc chi Cleyera. Két qua cua ciy phén loai nay hoan toan
phu hop véi hé thong phén loai hién nay. Pong thoi, két qua nghién ctru ndy c6 su thong nhét véi
két qua phan tich su trong ddng vé trinh ty nucleotide cua gen rbcL bang phan mém BLAST. Do
d6, trinh ty gene rbcL phi hop lam ma vach nham xac dinh sy phat sinh loai va da dang di truyén
ctia cac loai thudc chi Adinandra va mot sb loai thudc ho Pentaphylacaceae.

g1 [— A millettii-NC 035678.1

51 — A. angustifolia-NC 035653.1
— C. obscurinervia-MN204873.1

A. formosana-AF089713.1

C. japonica-AF380038.1

A. glischochroma

— A. megaphylla-MW697901.1

8L A bockiana-MW699853.1

Eu. excelsum-MH159200.1

| | g7 [— E.rubiginosa var. attenuata-ON729444.1L

— E. alata-NC 041510.1

— E. loquaiana-NC 050937.1

77 L— E. chinensis-OP580972.1

T. gymnanthera-NC 035706.1

Hinh 6. So do hinh cay vé mdi quan h¢ di truyén dya trén trinh tu nucleotide cua gene rbcl
dwot xay dung bang phuong phdap Maximum likelihood

4. Két luan

Nghién ctru d m6 ta chi tiét dac diém hinh thai loai cua loai Sum 16ng va phan tich dac diém
giai phau 14, than cua loai ndy. Giai phau 1a gom céc phan Biéu bi trén, mo giau; mo xép, biéu bi
dudi, vong md cung, go; libe, mo mem, mo day, tinh thé canxi oxalat va ldng. Gial phau than
goém cac phan Biéu bi, md day, mé mém vo, vong mé ctng, libe, tang phat sinh, g6, md mém
rudt, tinh thé canxi oxalat, 16ng. Gen rbcL dwoc phén Iap tir 14 non cia loai Sum 16ng da dwoc
nhan ban va giai trinh ty xac dinh dwoc gen rbecL co kich thudc 602 nucleotide, sé lugng
nucleotide mdi loai: A-T 1a 342 (chiém 56,81%), G-C la 260 (chiém 43,19%). Tur két qua phan
tich cay phét sinh chung loai dua trén trinh tu gen rbcL cho thay, lodi Sum Idng c6 méi quan hé
gan giii nhat véi loai A. millettii va loai A. angustifolia.

Loi cam on
Nghién ctru nay dugc tai trg boi Bo Gido duc va Dao tao thong qua dé tai c6 ma sé B2022-
TNA-43. Céac tac gia xin chan thanh cam on su ho trg nay.
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