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DANH GIA DA DANG DI TRUYEN NGUON GEN
CAY MU U (Calophyllum inophyllum L.)
TAI MOT SO TiNH VUNG NAM BO

Lé Son', Tran Hiru Bién®, Phung Vin Tinh?, Nguyén Trong Tai’, Nguyén Thi Huyén',
Tran Thi Thu Ha', Lé Thi Thiy', Nguyén Thi Viét Ha', Ha Thi Huyén Ngoc'
' Vien Nghién cieu Giong va Cong nghé sinh hoc Lam nghiép
? Trung tam Nghién ciru thiee nghiém Lam nghiép Péng Nam Bo

TOM TAT

Nghién ciru dénh gia da dang di truyén ngudn gen cdy M u tai mot s6 tinh Nam Bo 13 co s¢ dé luu giir va phat
trién, phuc vu cho viéc khai thac ngudn gen loai ciy nay véi hidu qua cao. Két qua phan tich da dang di truyén
cua 80 miu Mu u thu thap tai Bén Tre, Tra Vinh, Séc Trang, Bac Liéu va Ca Mau béng 5 chi thi ISSR da thu
dugc 43 phan doan DNA, trong d6 c¢6 27 phan doan da hinh chiém trung binh 63,72%. Céc chi sb da dang di
truyén trung binh ctia M1 u thu dugc 1an hugt dat 72 = 0,2167, 7= 0,329 va PPB = 63,72%. Trong d6, quan thé Mu
u tai tinh Bén Tre va Tra Vinh c6 murc da dang di truyén cao hon so véi cc quan thé dugc nghién ciru. C6 sy sai
khéc vé di truyén giira cic quan thé Mu u tai 5 tinh ving Nam Bo véi Gy = 0,2490 (24,90%) va gia tri Nm =
1,5083. Khoang cach di truyén giita 5 quan thé Mu u duoc nghien ctru nam trong khoang tir 0,069 dén 0,190 va
mitc d6 twong ddng dao dong trong khoang tir 0,827 (82,70%) dén 0,934 (93 40%) Céc quan thé Mu u tai tinh
Bén Tre, Tra Vinh va Séc Trang c6 tinh da dang di truyén cao hUIl cac quan thé tai tinh Bac Lidu va Ca Mau, do
d6 can tap trung nghién ctru va phat trién ngudn gen cua cac quan thé Mu u nay.

Tir khoa: Chi thi phan tu ISSR, DNA, da dang di truyen, Mu u

EVALUATION OF GENETIC DIVERSITY OF Calophyllum inophyllum L.
IN SOME SOUTHERN PROVINCES
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SUMMARY

The aim of this study is evaluating the genetic diversity of Calophyllum inophyllum L. of some Southern
provinces in order to build up the genetic conservation and development strategies for this mutli- purposes
species. Five ISSR markers were used to amplify the genomic DNA of 80 samples of C. inophyllum L. that
were collected from Ben Tre, Tra Vinh, Soc Trang, Bac Lieu and Ca Mau. The results showed a total of 43
DNA segments were obtained, in which 27 polymorphic segments accounting for an average of 63.72%. The
average genetic diversity indexes of C. inophyllum L. samples obtained were 2 = 0.2167,1=0.329 and PPB =
63.72%, respectively. In which, C. inophyllum L. populations in Ben Tre and Tra Vinh provinces have higher
values than studied populations. There was genetic difference between populations of C. inophyllum L. in 5
provinces in the South with Ggr = 0.2490 (24.90%) and Nm = 1.5083. The genetic distance between the 5
studied populations of C. inophyllum L. ranges from 0.069 to 0.190 and the degree of similarity ranges from
0.827 (82.70%) to 0.934 (93.40%). Ben Tre, Tra Vinh and Soc Trang populations had higher genetic diversity
than that in Bac Lieu and Ca Mau provinces. Therefore, research and development should be focused on
research and development genetic resources of these populations the species.
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I. PAT VAN DE

Mu u (Calophyllum inophyllum L.) thudc chi
Cong hay con goi 1a chi MU u (Calophyllum).
Céc loai thudc chi Mu u thuong phan bd nhiéu
O Australasia, Madagascar, Pong Phi, Nam A
va Pong Nam A, cic dao Théi Binh Duong,
Caribe va Chau My Latin (Prabakaran and
John Britto, 2012). O Viét Nam, loai cdy nay
moc hoang va duogc tréng & cac tinh mién
Trung, mién Nam nhu Quang Binh dén Phan
Thiét, Vinh Long, M¥ Tho, Bén Tre, Tra
Vinh, Ca Mau...

La mot trong nhiing loai cay c6 gia tri kinh té
quan trong, da muc dich thudc ving ven bién
nhiét ddi, cac bo phan ciia cdy M u déu c6 thé
su dung dugc gém than, ré, 14, hat qua (Shinde
et al., 2012; Prabakaran and John Britto, 2012).
Pic biét, ddu Mu u chira mdt sd hoat chét quan
trong v6i thanh phin duoc tinh cao nhu:
leucocyanidin, tanin, acid hitu co, phytosterol,
saponin  triterpen,  coumarin,  glycerid,
calophyllolid, mophyllolid, acid calophyllic,
saponin, acid hydrocyanic. Dau Mu u dung
trong linh vuc y duge kha phd bién, c6 tic dung
didu tri thap khép, loét da day, bénh ngoai da.
Trong nhitng ndm gan day, con biét dén nhu la
loai dugc li€u quan trong vé diéu tri bénh HIV
(Chopra et al., 1956; Spino et al., 1998; Rajesh
Gunaga and Vasudeva, 2011), chira mot sb hoat
chit héa hoc ¢6 kha ning trc ché ung thu, chita
bénh ngoai da, thip khép, dau khdp va xuit

huyét ndo, diéu tri vét thwong (Sanjaykumar
etal, 2012).

Nhu vay, viéc nghién ciru va phét trién ngudn
gen cdy Mu u tai nude ta 13 viéc 1am can thiét
va ¢6 y nghia 16n v4i muc ti€u khai thac va
nang cao chét lugng dau tai mot sb tinh vung
Nam B§ nudc ta. Hién nay, viéc danh gia mic
do da dang di truyén, cAu tric quﬁn thé va quan
hé di truyén da dugc trién khai vé6i su hd tro
déc luc cua céc chi thi phén ti. Trong do, cac
chi thi ISSR da duogc st dung rong rai khi danh
gid da dang di truyén ¢ mirc d6 quan thé, loai
va xuat xu cho cac loai cay ban dia néi chung
va cdy Mu u néi riéng (Deng et al., 2017;
Palanikumaran et al., 2019). Xuit phat tir thuc
tién do, viéc nghién ciru danh gid da dang di
truyén ngudn gen cdy Mu u tai mot s tinh
Nam B0 1a rat can thiét. Két qua ciia nghién
ctru vé muc do da dang di truyén cia cdy Mu u
1a co s dé bao ton va phat trién, tir 46 phuc vu
cho viéc khai thac ngudn gen loai cdy nay dat
gid tri kinh té va hidu qua cao hon.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

80 mau 14 Mu u thu tai 5 tinh ving Nam Bo
(Bén Tre, Soc Trang, Ca Mau, Tra Vinh va Bac
Liéu) dugc str dung cho muc ti€u phan tich da
dang di truyén. Dya vao vi tri phan bd, cic mau
Mu u tai 5 tinh dugc ki hi¢u va trinh bay &
bang 1 va hinh 1.

Bing 1. Danh sich mau 14 Mu u dugc nghién ctru

STT | Tinh S6 lwong

Dia diém thu mau

Ap Gibng Tre, x& Pha Long, huyén Binh Dai (BT31)

Ap 1, xa Phu Long, huyén Binh Pai (BT3)

Xa binh Trung, huyén Binh Dbai (BT4)

X& Loc Thuan, huyén Binh bai (BT5, BT6, BT33)

1 Bén Tre 16

X3 Phu Vang, huyén Binh Dai (BT34, BT35)

X& Vang Quéi Boéng, huyén Binh Bai (BT36)

X& Qudi Son, huyén Chau Thanh (BT9)

X& An Phuoc, huyén Chau Thanh (BT12, BT37, BT38)

Xa Phwéc Thanh, huyén Chau Thanh (BT13)

X& Heru Dinh, huyén Chau Thanh (BT14, BT15)

46




Tap chi KHLN 2023

Lé Son ez al., 2023 (SH 3)

STT Tinh

S6 lwong

Dia diém thu mau

Séc
2 Trang

15

Xa Pha Heru, huyén Long Phua (ST17)

Ap Ngon, xa Hau Thanh, huyén Long Phu (ST5, ST9, ST13)

Ap Phé, xa Hau Thanh, huyén Long Ph (ST14, ST16)

Xa Chau Khanh, huyén Long Phu (ST33)

Xa An Ninh, huyén Chau Thanh (ST2, ST3)

Xa An Hiép, huyén Chau Thanh (ST31, ST32)

Xa Thuan Héa, huyén Chau Thanh (ST1)

Xa Pai Tam, huyén My Xuyén (ST34, ST35)

Xa Vinh Quéi, TX. Nga Nam (ST39)

3 Ca Mau

14

X& An Xuyén, TP. Ca Mau (CM13, CM34, CM35, CM36, CM37, CM38)

P. Tan Thanh, TP. Ca Mau (CM2, CM4, CM7, CM31, CM33, CM40)

X& Tan Thanh, TP. Ca Mau (CM32)

X& Tan Loc, huyén Théi Binh (CM39)

4 | TraVinh

18

Xa My Long Nam, huyén Cau Ngang (TV1, TV6)

X& My Long Béc, huyén Cau Ngang (TV19, TV32, TV33, TV34)

X& Vinh Kim, huyén Cau Ngang (TV21, TV22)

Xa My Hoa, huyén Cau Ngang (TV23, TV24, TV25, TV27, TV35)

Thi trdn Cau Ngang, huyén Cau Ngang (TV28)

Xa Hiép My Bong, huyén Cau Ngang (TV29)

Thi trdn My Long, huyén Cau Ngang (TV31)

X& Hiép My Tay, huyén Cau Ngang (TV36, TV37)

5 Bac Liéu

17

Ap My 1, xa Vinh Pha Péng, huyén Phuéc Long (BL1, BL2, BL4)

Ap Phwéc Thuan 1, TT Phwédc Long, huyén Phuwéc Long (BL32)

Xa Ninh Quéi, huyén Héng Dan (BL6, BL7, BL10, BL35, BL36, BL41, BL42, BL43)

Ap Ninh Phuwéc, xa Ninh Quéi, huyén Héng Dan (BL31)

Ap Ninh Binh, Ninh Quéi, huyén Hdng Dan (BL9)

Quan L& Phung Hiép, huyén Phuéc Long (BLA1, BLA2, BLA3)
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Hinh 1. Vi tri thu mau 14 Mu u tai 5 tinh ving Nam B9
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Hinh 2. Miu 14 Mu u dugc sir dung nghién ctru

Dé danh gid mic d6 da dang di truyén ngudn
gen cua 80 mau Mu u, str dung 5 chi thi ISSR
(méi) la cac chi thi da dugc chon loc theo
Palanikumanran va ddng tac gia (2019) va qua

qué trinh sang loc (c6 muc d§ da hinh cao)
trong s6 10 chi thi ban dau vé&i s6 mau nho (3
mau) v6i trinh ty va nhiét d6 gin mdi duoc
trinh bay ¢ bang 2.

Bang 2. Danh séach chi thi ISSR st dung trong nghién ctru nay

STT| Chi thi Trinh tw (5°-3’) Nhiét dé gan méi (°C)| Tai liéu tham khao
1 |UBCB808 | AGAGAGAGAGAGAGAGC 54.9 Isshiki et al., 2008
2 |UBC809 | AGAGAGAGAGAGAGAGG 56.0
3 | ISCS34 |TGTGTGTGTGTGTGTGRC 54.5
4 |UBC855| ACACACACACACACACT 51.4
5 |UBC881| GGG TGGGGT GGGGTG 59.3

2.2. Phuwong phap nghién ctru
2.2.1. Tdch chiét DNA tong so

Str dung phuong phap CTAB cua Doyle JJ. va
Doyle JL. (1987) duogc cai tién mot s§ budc.
Quy trinh tach chiét DNA tong s6 cho mau Mu
u gdm cac bude nhu sau:

- Lay 50 mg mau la M u twoi, banh té dé tach
mau, sit dung may nghién chuyén dung dé
nghién mau min bang nito long -196°C.

- St dung dung cu chuyén dung chuyén miu
sau khi nghién min vao ong eppendorf 2 ml va
b6 sung dém chiét CTAB (EDTA 0,5M pHS,
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100mM Tris HCl pH8, 500mM NaCl, 2%
CTAB, 1% PVP va 0,2% B-mecaptoethanol)
véo rdi dao déu mau véi dém chiét.

- U miu va dém chiét & nhiét 46 58°C trong
thoi gian 45 dén 50 phut, sau mdi 15 phut dao
lai hdn hop u.

- Tién hanh ly tim hdn hop mau va dém ¢
12.000 vong/phut trong 20 phut, sau d6 dung
pipet hat dich ndi ¢ phia trén sang 6ng
eppendorf 2 ml méi.

- B sung thém 30 pl RNase vao dich chiét,
lic déu hdn hop va u & 37°C trong 30 phut.



Tap chi KHLN 2023

Lé Son ez al., 2023 (SH 3)

- B6 sung Chlorofom: Isoamyalcohol (24:1)
theo ty 1& 1:1 vao dich chiét, lic déu hon hop
va cho vao ly tdm 20 phut 12.000 vong/pht.

- Dung pipet hut dich ndi phia trén chuyén
sang Ong eppendorf 1,5 ml méi va bd sung
Isopropanal lanh véi ty 1& thé tich gap 1,5 lan.
Lic déu hdn hop va tién hanh u lanh & -20°C
trong vong 60 phut.

- Sau d6, tién hanh ly tdm & 12.000 vong/phut
trong 20 phut dé thu két tua.

- Rua tua bang ethanol 70° lanh & 10.000
vong/phut trong 5 phut, 1ap lai 2 1an budc nay.

- Lam khé tia DNA va bo sung thém 100 pl
TE 1X, bao quan ¢ ti lanh -20°C dé phuc vu
cho thi nghiém tiép theo.

DNA téng $6 thu duoc, tién hanh kiém tra
bang phuong phap dién di trén gel agarose
0,8% va quan sat két qua bang may soi gel st
dung tia UV. Dong thoi kiém tra nong do va
do6 tinh sach cia DNA téng $d cac miu Mu u
thu dugc bing may do quang phd hap thu
Nano drop. Mau DNA tong s6 du diéu kién
cho thi nghiém tiép theo phai c6 nong do > 20
ng/pul va d¢ tinh sach dat trong khoang tur 1,8
dén 2,0.

2.2.2. Chudi phén ing triing hop bang chi
thi ISSR

Sau khi tach chiét thu DNA tong s, tién hanh
thuc hién chudi phin tng tring hop trén mdy
PCR model 9700 (GeneAmp PCR System
9700, My). Phan tng véi tong thé tich 15 ul
gdbm 7,5 ul Mastermix 2X, 1 pl mdi ISSR
10 uM, 1 pl DNA téng sé va 5,5 pl nude
deion. Chu trinh nhiét cta phan tng PCR gdém
94°C trong 4 phit (94°C: 45 gidy, nhiét d6 gin
moi cua timg chi thi: 60 gidy, 72°C: 45 gidy);
13p lai 40 chu ky; 72°C trong 7 phut; 12°C.

Két thic chudi phan tng PCR, san phdm thu
dugc kiém tra trén gel agarose 1,8% trong dung
dich dém TAE 1X va nhudm béng Redsafe.
Chay ban gel ¢ hiéu dién thé 75V trong vong
60 phut va tién hanh quan sat trén mdy soi gel
sit dung tia UV. DPoc két qua kich thudc cac
bang so sanh theo thang DNA chuin 1Kb cia
Thermo Scientific.

2.2.3. Thu thép va xir Iy s6 liéu

Tién hanh thu thap sb liéu theo quy wdc la
1 = phan doan DNA xuat hién va 0 = phan
doan DNA khong xuét hién khi dién di san
pham PCR.

St dung céc phan mém GenAlEx 6.5 (Peakall
et al., 2006), POPGENE (Yeh et al., 1999) dé
tinh toan muc do da dang di truyén va céc chi
s6 da dang di truyén cta cac mau Mu u dugc
nghién ctru. Phan tich toa do chinh (Principal
Coordinates Analysis - PCoA) thé hién muac do
khac biét di truyén gitra cic quin thé nghién
clru.

Thiét 1ap ma tran khoang cach di truyén dé
phan tich thanh phan toa d6 (PCoA) va lap ciy
quan hé di truyén bang phin mém MEGA X
(Kumar et al., 2018) theo phuong phap NIJ
(Neighbor Joining) v&i hé s boostrap 1000.

IIL. KET QUA VA THAO LUAN
3.1. Tach chiét DNA tong s6 miu M u

Két qua tach chiét DNA tong s6 cua 80 mau
M u tai 5 tinh Bén Tre (BT), Séc Trang (ST),
Ca Mau (CM), Tra Vinh (TV) va Bac Liéu (BL
va BLA) dugc kiém tra thé hién nhu hinh 3. Tir
Kkét qua thu dugc, nhan théy DNA té)ng s6 cac
mau MU u c6 bang chinh, sang va 16 nét, khong
bi dut gay.
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Hinh 3. Két qua dién di DNA tdng s6 cua 80 mau Mu u nghién ciru

Sau d6, kiém tra ndng d6 va do tinh sach cia DNA tdng s thu dugc trén may do Nano drop. Két
quéa duoc trinh bay cu thé & bang 3.

Bang 3. Két qua kiém tra nong d6 va do tinh sach ciia 80 mau Mu u

STT | Miu | Néng dé (ng/ul) Dé;;';:;;g“ STT | Mau N(‘;’];?pf)‘:’ D@Zt;grzzgc"
1 BT31 121,35 186 41 | cM3i 166,92 1,89
2 BT31 105,46 183 42 | cm33 116,45 186
3 BT4 17,42 184 43 | CM40 164,38 1,89
4 BT5 142,33 1.80 44 | cm32 131,98 1,91
5 BT6 120,47 1.80 45 | CM39 129,89 187
6 BT33 115,11 186 46 VA 176 198
7 BT34 137,46 1,81 47 V6 106,75 183
8 BT35 131,88 1,84 48 | TV19 214,19 187
9 BT36 98,26 185 49 | Tv32 198,93 187
10 BTO 90,33 1,89 50 | Tv33 237,33 1,82
1 | BT12 96,13 183 51 | Tv34 266,54 1,81
12 | BT37 96,98 198 52 | Tv2i 219,74 185
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STT | Mau | Néng dé (ng/ul) Bf’zt;'(;;‘zggc" STT | Méu N(?]';?pf)‘:’ Bf’;;g;;;g"“
13 | BT38 146,80 1,92 53 | Tv22 221,96 189
14 | BT13 8314 186 54 | Tv23 216,95 184
15 | BT14 115,12 183 55 | Tv2a 151,47 184
16 | BT15 92.16 1.89 56 | Tv25 109,14 182
17 | sT17 100,99 193 57 | Tv2r 232,90 185
18 sT5 144,73 191 58 | TV35 21419 188
19 STo 122,40 189 59 | Tv28 220,92 182
20 | sT13 121,78 183 60 | Tv29 144,40 185
21 | sT14 165,34 1.80 61 | Tv3i 120,67 1.80
2 | sTi6 143,93 1.80 62 | Tv36 12,71 189
23 | sT33 132,12 183 63 | Tvar 165,37 191
24 ST2 120,14 184 64 BL1 143,62 186
25 | sT33 157,27 193 65 BL2 184,52 185
26 | ST31 154,06 183 66 BL4 165,03 182
27 | sT32 107,17 182 67 | BL32 143,54 1,90
28 sT1 156,52 186 68 BL6 205,24 184
20 | sT34 164,73 187 69 BL7 140,60 186
30 | sT35 108,41 197 70 | BL10 180,96 1,99
31 | sT39 145,85 185 71 BL35 159,88 188
32 | cmiI3 129,36 184 72 | BL36 153,12 187
33 | cM34 109,75 1,92 73 | BL41 179,65 187
34 | cM35 119,81 182 74 | BL42 131,12 184
35 | CM36 110,46 181 75 | BL43 201,45 187
3 | CM37 93.25 192 76 | BL31 22515 188
37 | cm3s 127,92 181 77 BLY 210,58 185
38 | cm2 147,11 2,00 78 | BLAT 172,42 186
39 | cma 158,05 188 79 | BLA2 229,85 186
40 | owmr 168,66 191 80 | BLA3 178,92 1.90

Tir két qua hinh 3 va bang 3, nhan thiy DNA
tong s6 cua 80 mau Mu u thu tai 5 tinh ving
Nam B (Bén Tre, Bac Li€u, Soc Trang, Ca
Mau va Tra Vinh) c6 xuét hién bang chinh sang
va rd nét, khong bi dut giy, c6 ndng do > 20
ng/ul va do tinh sach ODjepns0 dat trong
khoang 1,8 - 2,0. Nhu vay, DNA téng s6 thu
clia cac mau Mu u dam bao chat luong va du
diéu kién st dung cho thi nghiém tiép theo.

3.2. Chudi phan tng tring hgp PCR-ISSR

Két thiic chudi phan tng trung hop, san phim
PCR dugc dién di trén gel agarose va quan

sat dudi dén cuc tim, qua do xac dinh duogc
43 phan doan DNA nhén ban véi kich thudc
dao dong tir 100bp dén 2.000bp. Trong d6, c6
27 phan doan da hinh chiém trung binh
63,72% va c6 16 phan doan don hinh chiém
36,28%.

V6i 5 chi thi ISSR nghién ciru, mdi chi thi déu
tao ra cac dai khuéch dai nhung c6 kha nang tai
tao cua tung chi thi 1a khac nhau. Mot s6 hinh
anh mo ta két qua PCR cua cac mau Mu u
nghién ctu dugc trinh bay dudi day.
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C. Mbi ISCS34
Hinh 4. Két qua PCR-ISSR mét s6 mdu Mu u nghién ctru
Ghi chii: MK- DNA ladder 1kb; 1 - 36: san phdam PCR ciia méau nghién ciru.

3.3. Két qua danh gia mic dd da dang di alen c6 hiéu luc (Ne), chi sé Shannon (7), hé s6
truyén ciac miu Mi u da dang di truyén Nei (), ty 1& phan doan da
hinh (PPB) ctia cic mau Mu u thudc 5 tinh
duogc tinh toan va so sanh véi nhau. Két qua thu
dugc thé hién & bang 4 duéi day:

3.3.1. Phan tich da dang di truyén méu Mit u
tai cdac tinh vang Nam B¢

Céc thong s6 vé mirc d6 da dang di truyén nhu
sO lugng alen quan sat dugc (Na), sO lugng
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Bang 4. Cac thong s da dang di truyén mau Mu u tai 5 tinh nghién ctru

X Chi s6 da dang di truyén
STT Tinh
Na Ne I h PPB (%)
1 Bén Tre 1,837 1,425 0,408 0,2642 83,72
2 So6c Trang 1,605 1,329 0,306 0,2009 60,47
3 Tra Vinh 1,721 1,402 0,372 0,2447 72,09
4 Ca Mau 1,535 1,311 0,283 0,1874 53,49
5 Bac Liéu 1,488 1,330 0,274 0,1865 48,84
B 1,637 1,359 0,329 0,2167 63,72
SE 0,042 0,024 0,019 0,013 6,35

Két qua phan tich tai bang 4 cho thdy, hé sé di
truyén Nei ctia 80 mau M u 5 tinh ving Nam
Bo co gia tri nam trong khoang 0,1865 dén
0,2642 va dat gia tri trung binh 2 = 0,2167; h¢
s6 Shannon dat gid tri trung binh 1a 7 = 0,329
va nam trong khoang 0,274 dén 0,408. Trong
do, hé sb di truyén va hé sd Shannon cao nhét
tai tinh Bén Tre (h=10,2642 va I = 0,408), tiép
theo 1a tinh Tra Vinh (4 = 0,2447 va I =0,372).
Nguoc lai, tai tinh Bac Liéu (h = 0,1865 va I =
0,274) va tinh Ca Mau (h = 0,1874 va [ =
0,283) co6 hé s6 di truyén va hé s Shannon
thap hon so véi céc tinh duoc nghién ctru.

Tuong tu, voi sb alen quan sat dugc (Na) va sb
alen c6 hiéu luc (Ne) ctia cac mau Mu u tai 5
tinh dugc nghién ctu cé gia tri trung binh dat
Na = 1,637 va Ne = 1,359. Trong do, gia tri cao
nhat thudc tinh Bén Tre (Na = 1,837 va Ne =
1,425), tiép d6 1a tinh Tra Vinh (Na = 1,721 va
Ne = 1,402); gia tri thip hon thudc vé hai tinh
Bac Liéu (Na = 1,488 va Ne = 1,330) va Ca
Mau (Na = 1,535 va Ne = 1,311).

Dbi vé6i ty 18 phan doan da hinh (PPB) giita 5
tinh dat gia tri trung binh PPB = 63,72% va
nam trong khoang tir 48,84% (Bac Liéu) dén

83,72% (Bén Tre), twong (mg v&i s6 phan doan
da hinh dat tir 21 phan doan dén 36 phéan doan.
Chting td, su da hinh cua cac phan doan thudc
tinh Bén Tre va Tra Vinh & miic cao hon so véi
cac tinh con lai.

Tir cac chi s6 da dang di truyén ciia mau Mu u
tai 5 tinh ving Nam B6 cho thay tai tinh Bén
Tre va tinh Tra Vinh ¢ su vuot troi vé su da
dang di truyén hon so véi cac tinh con lai dugc
nghién cuu.

3.3.2. Bién doi di truyén 5 quin thé Mi u
thugc vang Nam By

Két qua phan tich AMOVA tai 5 quéin thé Mu
u ving Nam B6 vé mirc do bién ddi phéan tir
giita céc tinh va gifta cdc mau trong cung quan
thé & bang 5 cho thay, tong muc d6 thay ddi
phén tir trong ddi cao gitra cac quan thé 13 21%
va gitta cac mau trong cing quan thé 1a 79%
v6i p < 0,001 ¢o y nghia théng ké. Nhu vay,
két qua ndy cho thiy su khic biét di truyén
dang ké giita cac quan thé ving Nam Bo. Hién
nay, chua c6 dénh gia day du nao vé da dang di
truyén doi v&i cdy Mu u ¢ nudc ta.

Bang 5. Két qua phan tich AMOVA tai 5 quan thé Mt u ving Nam B9

AMOVA Téng sw bién déi (%)
Gitva cac quan thé 21%
Trong cung quéan thé 79%

PhiPT

0,214; p< 0,001
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3.3.3. Phan tich moi quan hé di truyén giira 5
quan thé Mu u viing Nam B¢ duwgc nghién cuu

Qua phan tich phin mém POPGENE, céc chi
s6 da dang di truyén gifra 5 tinh ving Nam Bo
dugc nghién ciru gdm chi sé da dang ngudn
gen cua tong cac ngudn giong (HT) chi s6 da
dang gen trung binh trong ngudn gidéng (HS)
ch1 sO sai khac d1 truyen Nei gifra céc nguon
g10ng (Gsp), chi sb trao d6i gen gitra cac ngudn
gidng (N,,) dugc tinh toan va trinh bay nhu
bang 6 sau day.

Bang 6. C4c chi s6 da dang giita 5 tinh ving
Nam B¢ dugc nghién ctru

Cac théng sé Trung binh
Sé lwong mau 80
Hr 0,2886 + 0,0253
Hs 0,2167 +0,0149
Gst 0,2490
Nm 1,5083

AMOVA cho thdy mirc d¢ bién ddi phan tir
gitta cac khu vuc 1a 47,87% (p < 0,001), cua
quan thé trong ving 1a 14,53% (p < 0,001) va
giita cic ca thé trong quan thé 1a 37,60 (p <
0,001). Két qua cho thiy su khéac biét di truyén
dang ké giira cac dao va gilta cac mau trong
dao. O nghién ciru cua Palanikumaran va dong
tac gia (2019) ciing sir dung chi thi ISSR dé
phan biét 30 thé hé Calophyllum inophyllum L.
dugc thu thap. Két qua thu dugc c6 2/10 chi thi
sir dung phat hién 1a da hinh va sé lugng locus
dao dong tur 8 - 11, vdi gia tri thong tin da hinh
(PIC) trung binh 13 0,45 va cao nhat 13 0,58.

Két qua danh gia khoang cach di truyén va mirc
d6 tuong dong gitta 5 quan thé Mu u dugc
nghién ctru dugc trinh bay ¢ bang 7.

Bang 7. Khoang cach di truyén (dudi vach)
va mirc d6 trong dong (trén vach)
ctia 5 quan thé Mu u duoc nghién ciru

Tur két qua thu dugc cho théy, chi sb sai khac
di truyén Gsr gitra 5 quan thé Mu u ving Nam
Bo (Bén Tre, Bac Liéu, Tra Vinh, Ca Mau, Séc
Trang) dugc tinh todn dat Gsr = 0,2490 ching
to c6 24,90% (> 10%) su sai khac di truyén
giita cac quan thé nghién ctru va twong di cao.
Dua vao gia tri Ggr thi gia tri Nm dugc tinh
toan va dat Nm = 1,5083 cho théy tan s trao
dbi gen gitra cac quan thé Mu u duoc nghién
ctru 1a khong 16n. Nhu véy, két qua nghién ciu
cho thay c6 su sai khac vé di truyén giita cac
quan thé Mu u tai 5 tinh viing Nam Bo.

Mot sb nghién ctru danh gia vé di truyén cua
cdy Mu u st dung chi thi ISSR da dugc cong
b6, cho thay cé su khac biét di truyén giita cac
khu vuc nghién ctu. Theo nghién ctu cua Deng
va dong tac gia (2017), cac bién thé di truyén va
cdu tric quan thé cua 8 quan thé Mu u tai Dai
Loan va cac dao 1an can dugc kiém tra bﬁng chi
thi ISSR két qua cho chi s6 4 = 0,2021 (chi sb
da dang ngudn gen), Gsr = 0,6385 (chi s6 sai
khac di truyén) va N, = 0,2832. Phan tich
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Bén Séc Tra Ca Bac
Tre Trang Vinh Mau Liéu
- 0,934 0,910 | 0,874 | 0,827 | Bén Tre
0,069 - 0,906 | 0,885 | 0,830 S?C
Trang
0,094 0,098 - 0,929 | 0,866 | Tra Vinh
0,135 0,122 0,074 - 0,899 | Ca Mau
0,190 0,186 0,144 | 0,106 - Bac Liéu

Két qua phan tich khoang cach di truyén giira
5 quan thé Ml u dugc nghién ciru, nhan thiy
khoang cach di truyén nim trong khoang tir
0,069 dén 0,190 1a twong doi 16n. Trong do,
quan thé Bac Liéu c6 khoang cach di truyén
xa hon véi quén thé Bén Tre (0,190), Séc
Trang (0,186) va Tra Vinh (0,144) la tuong
d6i 16n. Quan thé Séc Trang cé khoang cich
di truyén gan v6i quan thé Bén Tre (0,069) va
Tra Vinh (0,098); quan thé Tra Vinh c6
khoang cach di truyén gin véi quan thé Ca
Mau (0,074) va quan thé Bén Tre (0,094).
Nhu vay, qua viéc phan tich khoang céach di
truyén gitta cdc quan thé nhan thiy c6 su
tuong quan véi chi sé sai khac di truyén giira
cdc quan thé. Khi chi sb sai khac di truyén
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gitta cac quan thé 16n (Gsr = 0,2490 twong
mg 24,90%) thi khoang cach di truyén giita
céc quan thé Mu u 13 twong ddi 16n.

Dé6i v6i mirc d6 trong dong cia 5 quan thé Mu
u tai 5 tinh vung Nam BQ dao dong trong
khoang tir 0,827 (82,70%) dén 0,934 (93,40%).
Trong d6, quan thé Bén Tre c6 mirc do twong
ddng cao voi quan thé Séc Tring (93,40%) va
Tra Vinh (91,00%); quan thé Tra Vinh ¢é mtc
d6 twong dong cao véi quan thé Ca Mau
(92,90%) va Soc Trang (90,60%). Nguoc lai,

tai quan thé Bac Liéu c¢6 mic do twong dong
thip véi quan thé Bén Tre (82,70%), Sé¢c Tring
(83,00%) va Tra Vinh (86,60%). C6 thé thiy
mirc d6 twong dong va khoang cach di truyén
ctia 5 quan thé Mu u duoc nghién ctru (Bang 7)
c¢6 mbi lién h¢ v6i nhau rét chit ché.

Tién hanh x4y dung cdy quan hé di truyén giira
5 quan thé M u dugc nghién ciru dya trén mirc
d6 twong dong di truyén theo phuong phap NJ
(Neighbor Joining) véi hé s6 boostrap 1.000
bang phan mém MEGA X (Hinh 5).

Bentre

Soctrang

Travinh

Camau

Baclieu

Hinh 5. Cay quan hé di truyén 5 quin thé Mu u tai ving Nam B6

Dua vao két qua hinh 5, nhan thiy 5 quan thé
Mu u nghién ctu dugc chia thanh 2 nhanh
16n va ¢ su phan chia rd rang. O nhanh 16n
thtr nhat ¢ duy nhat quan thé Bac Liéu va
nhanh 16n thr hai gdm 4 quan thé con lai.
D6i véi nhanh 16n thir 2 dugc chia lam 2
nhanh nhé hon, trong 6 nhanh nho thir nhét
gdm quan thé Tra Vinh va Ca Mau; nhanh
nho thir hai gdm quan thé Bén Tre va Séc
Trang.

Nhu viy, qua viéc phan tich mdi quan hé di
tmyén 5 quén thé Mu u tai vung Nam B¢ nhan
thay két qua thu duoc c¢6 sy tuong dong véi két
qua tai bang 7 va c6 sy dong nhat véi nhau vé
mat khoa hoc.

Két qua phén tich PCoA cho 5 quan thé Mu u
ving Nam B9 (Hinh 6) va 80 miu Mu u (Hinh 7)
cho két qua phan bd 15 rang va dong nhét vai két
qua phan tich cdy quan hé di truyén & hinh 5 va
phén tich khoang cach di truyén & bang 7.

Principal Coordinates (PCoA)
N ¢ CaMau ¢ TraVinh
3
)
o
o
¢ Soc Trang
S BaC Liéu ¢ BénTre
Coord. 1

Hinh 6. Két qua phan tich PCoA cua 5 quan thé Mu u dugc nghién ciru
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Principal Coordinates (PCoA)
A #BénTre
o0 I
~ . * . * Séc Trang
° A e o
5 * A AA A TraVinh
S .0 . A ) A Ca Mau
¢ R . +BacLiéu
°*
Coord. 1

Hinh 7. Két qua phan tich PCoA cua cac mau Mu u nghién ciru

IV. KET LUAN

Phén tich da dang di truyén ctia 80 mau Mu u
tai 5 tinh ving Nam B bang 5 chi thi ISSR,
két qua thu dwoc gom:

- V&i 5 chi thi ISSR cho 43 phan doan DNA,
trong d6 c6 27 phan doan da hinh chiém trung
binh 63,72%.

- Céc chi sé da dang di truyén trung binh ciia
80 miau Mu u tai 5 tinh ving Nam b duoc
nghién ctru 1an lugt 13 2 = 0,2167, 1= 0,329 va
PPB = 63,72%. Trong do, quﬁn thé Mu u tai
tinh Bén Tre va Tra Vinh ¢6 gid tri cao hon so
v6i cac quan thé duge nghién ciru.

- Két qua phan tich AMOVA tai 5 quan thé
M u ving Nam B¢ cho thdy su khac biét di
truyén déng ké giira cac quan thé véi tong mirc
d6 thay d6i phan tir twong ddi cao giita cac

quan thé 13 21% va giita cic mau trong cung
quan thé 1a 79% (p < 0,001).

- C6 su sai khac vé di truyén gifta cac quin thé
Mu u tai 5 tinh vung Nam B vdi Gsr = 0,2490
(24,90%) va gia tri Nm = 1,5083. Chung to,
giita 5 quéan thé nghién ctru c6 su sai khac vé di
truyén nhung tan s6 trao doi gen qua lai giira 5
quan thé 1a khong 16n.

- Khoang céch di truyén giita 5 quan thé Mu u
dugc nghién cru nam trong khoang tir 0,069
dén 0,190 va muc do twong dong dao dong
trong khoang tir 0,827 (82,70%) dén 0,934
(93,40%).

Tir két qua thu duge cho thdy, cdc quan thé Mu
u tai tinh Bén Tre, Tra Vinh va Séc Tring c6
tinh da dang di truyén cao hon cac quan thé Mu
u ¢ diém khac, do d6 cén tap trung nghién ciru
va phat trién ngudn gen cta cic quan thé Mu u
nay.

TAI LIEU THAM KHAO

1. Chopra R.N., Nayar S.L., Chopra I.C., 1956. Glossary of Indian Medicinal Plants, CSIR, New Delhi, pp.46.

2. Deng, S., Fu, C., Chang, K., Yang, C., & Huang, C., 2017. Population genetic variations of Calophyllum
inophyllum in Taiwan and on nearby islands. Taiwan Journal of Forest Science, 32(2), 145 - 157.

3. Doyle JJ, Doyle JL, 1987. A rapid DNA isolation procedure for small quantities of fresh leaf tissue.

Phytochemical Bulletin 19 (1), p. 11 - 15.

4. [Isshiki S., Iwata N., Khan M.M.R., 2008. ISSR variations in eggplant (Solanum melongena L.) and related

Solanum species. Scientia Horticulture 117: 186 - 190.

5. Kumar S, Stecher G, Li M, Knyaz C, Tamura K., 2018. MEGA X: Molecular Evolutionary Genetics Analysis
across Computing Platforms. Mol Biol Evol. Jun 1; 35(6):1547 - 1549.

56



Tap chi KHLN 2023 Lé Son et al., 2023 (Sé 3)

10.

11.

12.

13.

Palanikumaran, B., Parthiban, K. T., Renganayaki, P. R., & Fernandaz, C. C., 2019. Genetic Diversity Studies on
Calophyllum inophyllum (Undi) Progenies Through Inter Simple Sequence Repeat Markers. Agroforestry for
Climate Resilience and Rural Livelihood, 399.

Peakall, R. DNA P.E. Smouse, 2006. Genalex 6: genetic analysis in Excel. Population genetic software for
teaching DNA research. Molecular Ecology Notes, 6(1): p. 288 - 295.

Prabakaran K. and John Britto S., 2012. Biology, agroforestry and medicinal value of Calophyllum inophyllum L.
(Clusiacea): a review. International Journal of Natural Products Research. 1 (2). P. 24 - 33.

Rajesh Gunaga, Vasudeva R., 2011. Enhancement of seed germination through proper pre-sowing treatment in
Calophyllum inophyllum, an important forest resource of the western ghats. Karnataka Journal of Agricultural
Sciences, 24(3), p.413 - 414.

Sanjaykumar Dalvi, Swati Sonawane, and Raghunath Pokharkar, 2012. Preparation of Biodiesel of Undi seed
with In-situ Transesterification. Leonardo Electroic Journal of Practices and Technologies, Issue 20, January-
June 2012, p.175 - 182.

Shinde PP, Rane AD, Bhave SG, Gunaga RP and Narkhede SS, 2012. Variability and Genotype Selection in
Calophyllum inophyllum for Quanlity Fruit Yield in the Central West Coast of India. Journal of Tree Science,
Volume 31, No.1&2, p:8 - 14.

Spino C, Dodier M, Sotheeswaran S., 1998. Anti-HIV coumarins from Calophyllum seed oil. Bio-org. Med.
Che,. Lett., 8, p.3475 - 3478.

Yeh FC, Yang RC, Boyle T., 1999. POPGENE Vers. 1.31: Microsoft Windows-based Freeware for Population
Genetic Analysis. Quick user’s guide. City Canada; Univ. of Alberta.

Email tac gia lién hé: leson@vafs.gov.vn

Ngay nhan bai: 11/05/2023

Ngay phan bién danh gia va sira chira: 09/06/2023
Ngay duyét dang: 12/06/2023

57



