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Ficus simplicissima Lour plant contains some biologically active
substances with anti-oxidant, anti-cancer, and anti-diabetic effects.
Identifying F. simplicissima species has encountered many difficulties
due to its morphological and anatomical characteristics similar to
some species of the Ficus genus. Therefore, it is necessary to use
DNA markers that support species identification of F. simplicissima.
In this study, the ITS region was isolated from F. simplicissima
sample collected in Thai Nguyen by PCR, nucleotide sequencing and
phylogenetic analysis of species of the Ficus genus. The results show
that the ITS region sequence of the sample F. simplicissima collected
in Thai Nguyen has a size of 814 bp, with a high similarity rate
(97.46%) compared with that of Ficus hirta. Phylogenetic analysis
based on the nucleotide sequence of the ITS region has shown that the
ITS sequence is a potential DNA barcode candidate that can be used
to distinguish species of the Ficus genus.
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Phét sinh chung loai

Cay VU bo (Ficus simplicissima Lour.) chira mét s chat ¢d hoat tinh
sinh hoc c6 tac dung chdng oxy hod, chong ung thu, tri bénh tiéu
duong... Hién nay, viéc nhan dién loai VU bo (F. simplicissima) con
gap nhiéu khé khan do dic diém hinh thai, giai phau tuong ty mot sd
loai thuoc chi Ficus. Vi vay, viéc str dung chi thi DNA hd trg dinh
danh loai F. simplicissima 1 rat can thiét. Trong nghién ciu nay,
ving ITS phan lap tir mau VG bo thu thap tai Thai Nguyén bing
phuong phap PCR, giai trinh tu nucleotide va phan tich phét sinh
chang loai cua cac loai thudc chi Ficus. Két qua cho thdy trinh ty
ving ITS ciia mau VU bo thu tai Thai Nguyén cé kich thudc 814 bp,
c6 ty 1é twong ddng cao (97,46%) so vai loai Ficus hirta. Phan tich
su phéat sinh chung loai dya trén trinh ty nucleotide cta vung ITS da
cho thay trinh tu ITS 14 tng cir vién ma vach DNA tiém ning c6 thé
duoc sir dung dé phan biét céc loai thudc chi Ficus.
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1. Gigi thiéu

Chi sung (Ficus) la mét trong 50 chi thyc vat hat kin Ién nhat gom khoang 850 loai phan b
rong rai ¢ cac vung 6n dai, nhiét doi va ban nhiét doi nhu: F. abutilifolia; F. aguaraguensis; F.
albert-smithii; F. albipila; F. benghalensis...; cO gia tri sinh thai va canh quan cao. Cac loai
thugc chi Ficus c6 cAu tao hinh thai rit da dang, c6 thé 1a cay than gd, bui, leo... [1].

VU bo hay con goi la Tho hoang ky, Vi bo sé, Vi chd, VU lgn, Ngai phan, Sung ba thiy... ¢6
tén khoa hoc 1a Ficus simplicissima Lour. [2]. Loai V(i bo phan bb rong khap trén thé gisi, dac
biét & viing ¢é khi hau am w6t nhu nhiét doi, chiing phét trién manh mé trong tu nhién ¢ cac nuéc
nhu: Bangladesh, Campuchia, Nam Trung Quéc, Dong Nam Trung Qudc, Dong Himalaya, Hai
Nam, Jawa, Lao, Malaya, Myanmar, Nepal, Thai Lan, Viét Nam... [1]. CAy Vu bo chira mot s6
thanh phﬁn ho4 hoc quan trong nhu phenol, flavonoid, alcaloid, tannin... Céc thanh phﬁn chinh
va nong do cac hop chit hod hoc c6 thé khac nhau tiy thudc vao lodi cdy Vi bo cu thé va diéu
kién méi truong. Mot s hoat tinh sinh hoc dugc cong b bao gom chat chéng oxy hoa, tri dai
thao duong, chdng viém, chéng ung thu, chdng khdi u va chéng tiang sinh, chdng dot bién, khang
khuan, chdng giun san, bao vé gan, chita lanh vét thuong, chong déng mau, hoat dong diéu hoa
mién dich, chdng cing thang va nghién ciru doc tinh. Cac nha may ciing dugc st dung nhu thude
chdng con tring [1]-[3]. Cac nghién cau vé cdy Va bod cho thdy cay cé nhiéu loai khac nhau mac
du chiing ¢6 hinh thai twong ddi giéng nhau [1]-[3]. Vi vy, viéc st dung cac phuong phap dé phan
loai cay V0 bo 14 can thiét.

Mai vach DNA di mang lai nhiéu tiém ning trong nghién ctru sinh hoc, hd tro trong cong tac
phan loai va xac dinh loai. Pac diém 6n dinh va kha nang phan biét gitra cac loai da mang lai lgi
ich 16n trong giam dinh, phat hién loai mé&i va theo ddi di truyén cta sinh vét [4].

DNA ma vach c6 thé la nhimg doan DNA phan b ¢ trong nhan nhu: 18S, 5,6S, 26S, 5,85
spacer...va ving ITS; nam ¢ ty thé nhu:Cytb va ving kiém sodt; nim & luc lap
nhu: matK, rcbL, atpp, ndnF, 16S... [4]-[9].

Ving gene ITS c6 ty 1& bién d01 cao, tirc 1a c6 sy khac biét trong chudi nucleotide giita cac
loai thyc vat khac nhau. Didu niy c6 thé nghién ciru sir dung ving ITS dé phan loai va phan tich
quan h¢ ho hang gifta cac loai thuc vat. Vung ITS chira thong tin phan loai quan trong, déc biét
trong cap do thap nhu chi va loai. Sy bién doi trong ving ITS cho phép nhan dang va phan loai
céc loai thuc vat, ddng thoi xac dinh quan hé ho hang va tién hoa ctia chiing [10]-[12].

2. Phwong phap nghién ciru
2.1. Vat ligu

Mau cay Vi bo (F. simplicissima) thu thap tai xa Hing Son, huyén Pai Tu, tinh Thai Nguyén
duoc st dun~g lam vat liéu nghién cau. Mau cay da dugc xac dinh va mé ta cac dac diém veé hinh
thai, giai phau theo nghién ctru trude day caa Vi Thi Thu Thay va cong su [13].

2.2. Phwong phdp nghién cuu

* T4ch chiét DNA tong sé

DNA téng s6 duoc tach chiét theo phuong phap CTAB cua Doyle va cong su (1987) [14].
Céc budc co ban gom: Lam min khoang 150-200 mg 14 véi nito long; B6 sung 700pL dém ria
Iic manh trong 40 giay, ly tim (10000 vong/phdt, 4°C, 15 phut), loai dich noi; B6 sung 700 pL
dém chiét, dao déu va giir 65°C trong 60 phut, gitt mau trong nhiét do phong 5 phat. B6 sung 700
ML dung dich chloroform/isoamyl alcohol (24:1), dao déu trong 15 phat. Ly tam 10000
vong/phdt trong 15 phat. Hat 600 pL dich ndi sang 6ng eppendorf, b sung thém 600 pL dung
dich phenol: chlorofrom: isoamyl alcohol (25:24:1), dao déu ong trong 15 phat. Ly tam 10000
vong/phdt trong 15 phat & 4°C. HGt 500 pL dung dich sang 6ng eppendorf méi, thém 50 pL
isoamyl alcohol, dat ¢ -20°C khoang 2 gio. Ly tdm 7000 vong/phut trong 15 phat ¢ 4°C. Loai
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dich noi, ri'a DNA bang céch thém 500 pL con 70%, ly tam véi te do 7000 vong/phit trong 15

phiit & 4°C. Hoa tan trong 50 pL nuéc cat. Kiém tra DNA tong so trén gel argarose 0,8%.
* Phuong phdp khuech dai vung ITS

Nhan ban ving ITS bang ky thuat PCR véi cap mdi ¢6 dic diém duogc trinh bay ¢ bang 1.

Bang 1. Thong tin va trinh t cap moi duwoc sir dung trong nghién ciru

Mobi Trinh ty méi Kich thuéc dy kién Tham khao

ITS-12F  5°- ACGAATTCATGGTCCGGTGAAGTGTTCG -3° 800b Lepcha
ITS-12R  5’- TAGAATTCCCCGGTTCGCTCGCCGTTAC -3 P

C. wva

Sharma B. (2021) [7]

Thanh phan dé phan tmg PCR: master mix (2X): 7,5 puL; moi xudi (10 pmol/pL): 0,5 pL; moi
nguoc (10 pmol/pL): 0,5 puL; DNA khudn (10 ng/puL): 0,5 pL va H2O: 6 uL. Tong thé 1a 15uL.
Chu trinh nhiét cho phan tng nhén trinh tu vung ITS: 94°C/4 phat; lap lai 35 chu ki

V6i 94°C/30 gidy, 54°C/40 gidy, 72°C/40 gidy); 72°C/10 phit, giit & 4°C.

Xac dinh trinh ty vang ITS bang phuong phap Sanger trén may giai trinh ty ABI3500 (Hang

Applied Biosystem) tai Cong ty TNHH T & N Biosolution, thanh phé Ho Chi Minh.

Phan tich, so sanh va xay dung so do phét sinh chung loai biang cac chwong trinh BioEdit va

MEGAX theo huéng dan caa Chu Hoang Mau va cong su (2019) [15].
3. Két qua va thao luan

3.1. Két qud phan ldp va xdc dinh trinh tw nucleotide viing gene ITS cia cay Vi bd

Sau khi tach chiét va tinh sach DNA, ¢ip moi ITS-12F/ITS-12R duoc sir dung dé khuéch dai
vung gene ITS cua cdy VU bo. San pham PCR dugc lam sach bang bo kit GeneJET Genomic
DNA Purification cua hdng Thermo Fisher va giai trinh tu tu déng trén may ABI3500 (hdng

Applied Biosystem), két qua trinh tu nucleotid thu duoc trinh bay trén hinh 1.
FTCGCTGOCE GTGACGTCGE GAGARGTCCA CTGAACCTTA TCATTTAGAG GAAGGAGAAG TCGTAACAAG GPTTCCGTAG GTGAACCTGE GGAAGGATCA
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T T T T [ -1 FR T L T T TR [ -1 R T T T T |
TTGTCGAAAC CTGCCCAGCA GAGAGACCCG CGAACACGTT ACAACACCCG AGGGGGGTAA GGGGCGAACA CTCCCCGGAC CCTCCTCGCC GGGTGCGTGT
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ACTCTGCCTC GGTGGTTGCT TCGGGATCGG CGCGAGTATA AAGAATGACT CTCGGCAACG GATATCTCGG CTCTCGCATC GATGAAGATT GTAGCAAAAT
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CACACGCCGT TGCTCCCCCC CCCCCCCCCA AACCCCCGTG CCGCTCCTGG CGGGGCGAGG GGGGACCATC GGGGGCGGAA AATGACCTCC CGTGCGATCT
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TCGACCCGCG GTTGGTCCAA AAATCGAGTC CCCTGTCACG TCGTCTTGGC AACAGGTAGT CGATCATTCG GTGCCACCGC CATGTGCGTC GGACACGCAT
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. ] R 1 B R | BN I ] R 1 R | BN I ] A 1
CGGGACTCCG ACAGACCCCA ATGCGCCCGT CACGGGTGCC TCCAACGCGA CCCCAGGTCA GGCGGGGCTA CCCGCTGAGT TTAAGCATAT CAATAAGCGG

AGGAARAGAA ACTA
Hinh 1. Trinh tx nucleotid czza vung ITS cua cay Vi bo (F. simplicissima)
Hinh 1 cho thay sb luong va tha tu cia 814 nucleotide vang ITS cua cay Va
simplicissima) thu thap tai Thai Nguyén.

3.2. Péc diém trinh te nucleotid vang ITS cia cay Vi bo

bo (F.
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So sanh vang ITS cua mau F. simplicissisma thu thap dwoc véi nhitng céng b trén NCBI
bang phan mém BLAST. Két qua phan tich théng qua cac s6 liéu vé& diém cao nhat (Max core),
tong diém (Total score), ty 1& bao phi (Query cover) va muc do tuong ddng (Per. Ident). Theo do,
max core 13 diém cao nhat khi BLAST trinh tw muén nghién ciu véi céc trinh ty trén co so dix
licu cia NCBI; Total score la tong diém khi BLAST, duoc sinh ra khi hai doan c6 tuong dong;
Query cover la ty 1é bao phu tinh qua d6 dai cia hai doan trinh tu; Per. Ident (Percentage
Identity) 1a murc d tuong dong gitra hai trinh tu [16].

Vung ITS cia mau F. simplicissisma thu thap tai Thai Nguyén c6 tong diém (1345) va d6 che
phii (96%) la cao nhat ddi voi vang ITS cua loai F. hirta, c6 mé s6 gene AY730127.1. Nghién ctu
cua Ronsted va cong su (2006) cho biét, ving ITS cua loai F. hirta co kich thudc 788 bp, duoc
chia 1am 5 phan: doan thir nhat ma hda gen 18S cua ribosome kich thudc 125 bp (tir vi tri 1-125),
phan thir 2 1a doan chén thir nhat (ITS1) ¢6 206 bp (tir vi tri 126 dén 331), doan thar 3 12 phan ma
hoa gen 5,8S ¢6 164 bp (tir vi tri 332 dén 495), phan thir 4 1a doan chén tha hai (1TS2) c6 237 bp
(tir vi tri 496 dén 732), doan thir 5 ma hda gene 28S ¢6 56 bp (tir vi tri 733 dén 788) [16].

Str dung phan mém BioEdit, xac dinh dwoc cau trdc ving ITS caa mau F. simplicissisma thu
thap tai Thai Nguyén gém doan 18S tir vi tri 11 dén 135; doan ITS1 tir vi tri 136 dén 341; doan
5,8S tir vi tri 342 dén 505; doan 1TS2 tir 506 dén 742 va doan 28S tir vj tri 743 dén 798. Cac doan
dugc ngin cach nhau boi gach do trén hinh 2. Bén canh do, cac diém khac biét coa F.
simplicissima va Ficus hirta ciing dugc thé hién & hinh 2.
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so 70
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Hinh 2. Trinh tir ving gene ITS phan ldp ter cay VU bo (F. simplicissima) va ITS thugc loai F. hirta
(AY730127.1) trén GenBank (Thanh doc mau do la diém ngan cdach gidra cac vung)

Hinh 2 14 vi tri doan tuong dong cua ving ITS (miu thu thap tai Thai Nguyén va loai F.
hirta). Két qua trén hinh ciing cho thay, c6 20 vi tri sai khac, sy sai khac xay ra trén 3 vang: ving
ITS1 (c6 11 vi tri, chiém 5,34% su sai khac), ving 5,85 (c6 5 vi tri, chiém 3,05% su sai khéc),
vang 1TS2 (c6 3 vi tri, chiém 1,27% sy sai khéc). Céc vi tri sai khac cu thé gom (1) vang ITS1: vi
tri 148 (T -> C), vi tri 149 (A -> G), vi tri 162 (T -> G), vi tri 202 (T -> C), vi tri 205 (G -> C), vi
tri 208 (T -> C), vi tri 228 (A -> G), vi tri 247 (A -> G), vi tri 252 (A -> C), vi tri 294 (C -> A), vi
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tri 336 (T -> C); (2) viing 5,8S gom: vi tri 379 (T -> A), vi tri 380 (T -> C), vi tri 386 (A -> G), vi
tri 419 (T -> C), vi tri 476 (T -> C); (3) vung ITS2: ¢ vi tri 530 (G -> C), vi tri 560 (C -> G), vi tri
633 (T -> C).

Tur két qua so sanh trinh tu nucleotide caa vang ITS phan 1ap tir loai F. simplicissima thu tai
Thai Nguyén voéi loai F. hista trén GenBank, cau tric vung ITS cuaa loai Vi bo (F. simplicissima)
c6 thé biéu dién bang so dd & hinh 3.

814 bp

ITS1 5.85 ITS2

«——135bp 341bp 505 bp 743bp —»

Hinh 3. So d@6 cdu trac cia vang ITS phan ldp tir loai Vi bo (F. simplicissima L.)

Nghién ctru ciing cho thay ving ITS1 1 ving cé thay doi nhiéu hon so véi hai viing con lai
trén cay Vi bo (F. simplicissima). Két qua nay c6 nét twong tu nhu nghién ctiru cua Mullineux T.
va cong su (2009) va R. Henrik Nilsson va cong su (2008) khi st dung doc lap cac tiéu phan
ITS1 va ITS2 dé xac dinh cac loai trong nhidu dong ndm va CAc tac gia cho rang ITS1 thay doi
nhiéu hon 1TS2 [11], [12].

Mudi sau trinh ty ITS 6 tong diém, ty 1¢ bao phu va mirc do tuong dong cao khi so sanh lam
cin cir dé lya chon thiét 1ap so do mé ta su tién hoa phén tir gitra cac loai thudc chi Ficus. Thong
tin cua 16 trinh ty duoc Iya chon dé nghién ctru trinh bay ¢ bang 2.

Bang 2. Két qua phdn tich BLAST Nucleotide véi trinh tw gene ITS mdu cdy Vit bo

Tong diém D) che phii P tuwong Kich Tham
SIT M4 s6 gene Loai (Total (Quary dong (Per.  thwéc khao
score) cover) Ident) (bp)

1 AY730127.1 F. hirta 1345 96 97,46% 788 [16]
2 EU091646.1 F. glandulifera 1306 97 96,35% 793 [17]
3 AY730126.1 F. chartacea 1253 93 95,96% 767 [18]
4 AY730132.1 F. gul 1219 97 94,38% 794 [19]
5 EU091659.1 F. ampelas 1214 97 94,26% 794 [20]
6 EU091639.1 F. henryi 1208 97 94,33% 787 [21]
7 EU091643.1 F.endopermifolia 1195 88 96,80% 714 [22]
8 AY730122.1 F. ischnopoda 1195 96 94,18% 783 [23]
9  EU091660.1 F. aspera 1192 96 93,95% 786 [24]
10 AY730060.1 F. cordata 1192 97 93,84% 791 [25]
11 EU091657.1  F.sarawakensis 1190 97 93,84% 788 [26]
12 EU091677.1 F. subulata 1188 97 93,62% 799 [27]
13 AY730119.1  F. pachystemon 1186 96 93,92% 783 [28]
14  AY730131.1 F. coronata 1179 96 93,70% 787 [29]
15 AY730124.1 F. oleifolia 1179 97 93,70% 786 [30]
16 EU091572.1 F. vasculosa 1177 97 93,60% 789 [31]

Qua bang 2 cho thay, 16 trinh tu cd tong diém tir 1177 dén 1345, kich thudc tir 714 bp dén
799 bp, ty 1& bao phu tir 88% dén 97% va c6 do tuong dong tir 93, 60% dén 97,46%. Muoi sau
trinh ty thudc 16 loai khac biét trong chi Ficus, cac loai d6 la: F. hirta, F. glandulifera, F.
chartacea, F. gul, F. ampelas, F. henryi, F. endopermifolia, F. ischnopoda, F. aspera, F.
cordata, F. sarawakensis, F. subulata, F. pachystemon F. coronata, F. oleifolia, va F. vasculosa.

Trinh tu nucleotide cta vang ITS cua cay VU bo (F. simplicissima L.) tiép tuc duoc su dung
dé thiét 1ap so dd mé ta su tién héa phan tir bing phuong phap Maximum Likelihood theo mo
hinh Tamura va Nei (1993) [9], trong MEGAX [32]. Cay ddng thuén bootstrap duoc suy ra tir
1000 1an 1ap lai va dung dé biéu thi lich sir tién hoa ciia cac don vi phén loai duoc phén tich. Ty
1¢ dwoc hién thi bén canh cac nhanh la cic don vi phan loai lién quan dugc nhom lai voi nhau
trong thir nghiém bootstrap (1000 lan 1ap lai) [33].
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Hinh 4. So d6 hinh cy md td méi quan hé ciia cac mau trong chi Ficus dia trén trinh tir ving ITS

Hinh 4 1a két qua phan tich lién quan dén 17 trinh ty nucleotide ctia ving ITS véi tong cong
683 vi tri trong bo dir liéu cudi cing. Cac phan tich tién hoa di dugc tién hanh trong MEGA X
[32]. Két qua nghién ciru cho thay cay phét sinh tach thanh 2 nhém Ién: nhém 1 gom 16 trinh ty
va nhom 11 chi ¢6 1 trinh tw mang ma sé6 EU091660.1 (F. aspera).

Vung ITS cua F. aspera c6 kich thusc 786 bp, c6 cau tric gdbm 5 doan glong nhu vung ITS
cuia mau c6 ma sé6 AY730127.1 (F. hirta). Tuy nhién, c6 su khac vé vi tri va so lugng cua cac
nucleotide trong cac doan, cu thé gom: doan ma hda gen 18S kich thudc 125 bp (tir vi tri 1-125),
doan ITS1 ¢6 212 bp (tir vi tri 126 dén 337), doan ma hda gen 5,8S c6 166 bp (tir vi tri 335 dén
500), doan 1TS2 c6 232 bp (tir vi tri 501 dén 732), doan ma hda gene 28S ¢ 53 bp (tir vj tri 733
dén 786) [16]. Két qua nghién ctu tiép tuc khang dinh sy vira bao thii va vira khac biét vé ving
ITS cua chi Ficus.

Két qua trén so do hinh 4 ciing cho thdy, F. simplicissima c6 quan hé gan véi 2 loai c6 ma sb
AY730127.1 (F. hirta) va EU091643.1 (F. endospermifolia). Tuy nhién, trong nhom sb thir
nghlem bootstrap nho, dat 52%. Vi vay, két qua nghién ctru nay la cén cir dé chung toi d& xuat
ving gene ITS la &mg ctr vién tiém ning c6 thé st dung dé phan biét cac loai thudc chi Ficus.

4. Két luan

Trinh ty gene ITS caa VU bo (F. simplicissima Lour.) thu thap tai Thai Nguyén c6 kich thudc
814 nucleotide, trong dong dén 97,46% vai loai F. hirta. Xay dung cay phét sinh chung loai dya
vao trinh tu ITS bing phan mém MEGAX cho thiy loai Vi bo (F. simplicissima Lour). ¢6 quan
hé gan giii voi 2 loai gom: F. hirta va F. endospermifolia, s thir nghiém bootstrap 1a 52. Ving
gene ITS dugc d& xuat 13 tng cir vién tiém ning dé phan biét cac loai thudc chi Ficus.

L&i cam on
Cong trinh dugc hoan thanh véi sy hd tro kinh phi ciia dé tai cp Co s¢ ¢6 ma sd CS.2021.19
do Truong Pai hoc Su pham — Dai hoc Thai Nguyén cap.
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