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XAY DUNG CAY PHAT SINH CHUNG LOAI LOAI QUYT HOI
(CITRUS AURANTIUM) DUA TREN TRINH TU POAN GENE matK
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TOM TAT

Ma vach DNA (DNA barcode) la cdng cu chi thi phan ti cé dé tin cay cao, khong phu
thugc vao ddac diém hinh thai, diroc sir dung réng rai trong cong tac nhdn dién va bdo ton
lodi. Ching t6i dé sir dung cong cu nay dé phan ldp, xac dinh trinh ti nucleotide va quan
hé di truyén cia doan gene maturase K (matK) loai Quyt hoi (Citrus aurantium) ¢ Thanh
Hoéa. Két qua gidi trinh tir cho thdy, doan gene matK dai 837 bp. Phan tich, so sanh véi co
s¢ dir liéu trén ngan hang gene (GenBank) xac nhdn, trinh tz matK cza mdu nghién citu c6
quan hé di truyén tach biét hoan toan khdi cac nhom khéc cua chi Citrus da cong bé. Diéu
nay goi ¥ rang, Quyt hoi ¢ thé 1a mét bién chiing hodc dang tién héa fwong déi déc lap, co
tiem nang cho nghién cizu phan logi phan tiz va chen giéng.

Tw khoa: M vach DNA, Quyt hoi (Citrus aurantium), dogn gene matK, quan hé
di truyen.
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1. MO PAU

Quyt hoi (Citrus aurantium), con goi 1a quyt hdi, quyt gidy hodc quyt rimg, 1a mot
gidng quyt ban dia phan bd chu yéu ¢ ving nai cao huyén Ba Thude (cii), tinh Thanh Hoéa.
Qua quyt hoi c6 hinh tron det, vo méng, c6 mui thom va vi chua ngot déc trung. Tur 1au, qua,
v6 va 14 quyt hoi dugc st dung trong ché bién thyc pham va y hoc dan gian; dic biét, vo va
mui thuong duoc dung lam tra, siro tri ho hodc lam thudc hd tro tiéu hoa [6]. Phan tich hoa
hoc cho théy, quyt hoi chura nhiéu hop chét c6 hoat tinh sinh hoc véi gia tri dugc hoc cao.
Tinh dau trong vo va 14 cha yéu gdm limonene, y-terpinene, linalool, myrcene va a-pinene
1a nhitng hop chét c6 hoat tinh khang khuan, khang viém va chdng oxy héa manh [8]. Ngoai
ra, cac flavonoid nhu hesperidin, naringin, diosmin va quercetin tap trung nhiéu & v6 va mui,
c6 kha ning cai thién vi tudn hoan, bao vé thanh mach va giam stress oxy hoa [4]. Ham
luong vitamin C, acid citric va carotenoid trong thit qua gdp phan ting cudong mién dich,
trong khi cac hop chat phenolic va coumarin, dién hinh 1a scopoletin va umbelliferone, c6
tiém nang diéu hoa chuyén hoa lipid va duong huyét [12].

Nhirng dan liéu trén cho thy tiém ning kinh t& va duoc liéu ciia gidng quyt ban dia
nay, song viéc khai thac va Gmg dung van con han ché. Tuy nhién, dén nay chwa c6 nhiéu
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cong b khoa hoc vé co so dit liéu phan tir va ma vach DNA (DNA barcode) cho loai nay.
Do d6, viéc nghién ctru st dung chi thi phan tir 13 can thiét nhdm hd tro phan loai va dinh
danh chinh xéc loai, dic biét ddi véi céc loai ban dia dé bi lai tap hodc c6 muc do bién dj
hinh théi cao, c6 thé gay sai léch khi str dung cac phuwong phép truyén thong [4].

Ma vach DNA 1a mt doan trinh ty DNA dac trung, thuong dai tir 400 - 1000 bp, dung
dé nhan dién loai nhanh chong va chinh xac [3]. O thuc vat, vung gene luc lap matK da duogc
chirmg minh 14 chi thi phan tir hiéu qua trong viéc phan tich va luan giai cic mdi quan hé
phat sinh chung loai trong ho Rutaceae (ho Cam, hgo Cam chanh), dac biét 1a trong phan ho
Aurantioideae [8][9]. Hién nay, nhiéu trinh tu matK cua cac loai cam quyt da duoc cong bd
trén co s& dit liéu GenBank, tao diéu kién thuan 1gi cho viéc so sanh va xac dinh méi quan
hé di truyén gitra cac loai [7].

Trong nghién ctru nay, chiing t61 da phan lap, xac dinh trinh tu nucleotide va phan tich
mdi quan hé di truyén cta gene matK tir mau quyt hoi thu thap & Thanh Hoa nham gop phan
xay dung co s dit liéu phan tir cia gidng cdy nay; dong thdi cung cap cac din liéu khoa hoc
phuc vu cho cong tac nhan dién, xac thuc nguén géc, bao tdn giéng ban dia va dinh hudng
phat trién nguén tai nguyén thuc vat dac hitu cia Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Mau cay quyt hoi dugc thu tai huyén Ba Thudc (cit), Thanh Héa. Toa d6 diém thu
mau la: 20°29°33,669” vi d6 Bic; 105°5°19,91” kinh d6 Péong.

Pic diém cua cap moi dic hiéu dugc st dung dé nhén ban trinh tu gene matK duogc
trinh bay tai bang 1.

Bang 1. Trinh tw cac nucleotide cia cip mdi sir dung dé nhan ban trinh ty
nucleotide cia gene matkK

Gene | Tén moi Trinh tu Kich thuéc | Ngudn
matKk | MatK/F CGATCTATTCATTCAATATTTC 900 bp [1]
MatK/R TCTAGCACACGAAAGTCGAAGT [1]

2.2. Phuwong phap nghién ciru
2.2.1. Phwong phap tach chiét DNA tong so tir Ié quyt hoi

DNA tong s6 duogc tach chiét theo phuwong phap CTAB (Cetyltrimethylammonium
Bromide) [2]. MAu 14 quyt hoi (100 mg) dugc nghién trong nito 1ong va trén véi 500 pL
CTAB 2% (w/v) + PVP 2%, sau d6 i & 65°C trong 60 phut. Hon hgp duoc ly tim & 14.000
vong/phiit trong 10 phut; dich n6i dugc thu va xir Iy bang 4 pL RNAase ¢ 37°C trong 5 phtt.
Tiép theo, dich ndi dugc tron véi 500 pL chloroform:isoamyl alcohol (24:1), lic déu, ly tim
0 14.000 vong/phut trong 10 phut, thu dugc dich chiét (450 - 500 uL). DNA duoc két tua
béng ethanol tuyét dbi (ty 18 1:1 v/v) va ¥ thé tich NaCl 5 M,  trén da 1 gio, sau do6 ly tim
& 13.000 vong/phit trong 10 phut. Taa DNA duoc rira hai 1an vé6i ethanol 70%, ly tim &
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13.000 vong/phit trong 5 phut, 1am kho va hoa tan trong 200 pl nuée cit vo trung.
2.2.2. Phuong phép nhén gene matK bang ky thudt PCR

Poan gene matK dugc khuéch dai béng ky thuat PCR véi cdp moi dic hiéu
matKf/matKl véi kich thudce du kién 1a khoang 900 nucleotide (bang 1).

Chu trinh nhiét ctia phan mg PCR duoc thiét 1ap nhu sau: Bién tinh khoi dong & 94°C
trong 4 phut; tiép theo 1a 25 chu ky (bién tinh & 94°C trong 30 gidy, gan mdi ¢ 55°C trong
40 gidy, tong hop va kéo dai & 72°C trong 40 gidy); 6n dinh méu, két thiic phan ing & 72°C
trong 10 phiit va biao quan mau & 4°C.

Phan tng PCR duoc tién hanh véi thanh phan tham gia dugc trinh bay & bang 2.

Bing 2. Thanh phan phan ing PCR

STT Thanh phan Nong do Thé tich (ul)
1 PCR Master Mix 2X 12,5
2 Mbi xudi 10 pmol/ml 1
3 Mbi nguoc 10 pmol/ml 1
4 DNA khuén 10 ng/ml 1
5 Nuaoc khir ion - 9,5
Tong thé tich 25

2.2.3. Phuong phdp chay dién di kiém tra san pham PCR

San pham khuéch dai PCR dugc kiém tra bang phuong phéap dién di trén gel agarose
0,8% dé danh gia kich thudc va do dac hi¢u cua cac doan DNA khuéch dai. Sau khi dién di,
gel duoc ngam trong dung dich nhudém Ethidium bromide trong 10 phut dé phat hién DNA,
sau do rira nhe trong nudc cAttir2 -3 phut nham loai bo thuée nhudém du. Mau duoc quan
sat du6i dén tir ngoai (UV transilluminator), cic bing DNA dugc ghi nhan bang hé théng
chup anh gel chuyén dung.

2.2.4. Phwong phdp tinh sach san pham PCR

Dé loai bo agarose, primer va cac tap chit c6 thé anh huong dén qua trinh giai trinh
tu, san phém PCR duoc tinh sach b'fmg bd Kit GeneJET PCR Purification (Thermo
Scientific) theo huéng dan ciia nha san xuit. San pham tinh sach thu duoc chita DNA dich
c¢6 d6 tinh khiét cao, phit hop cho cac budc giai trinh tu va phan tich tiép theo.

2.2.5. Phwong phap gidi trinh tu, phdn tich trinh ty nucleotide cua doan gene matK
va xdy dung cdy phat sinh chung loai

Trinh ty nucleotide ctia doan gene matK dugc xac dinh béng hé théng giai trinh tu tu
dong ABI PRISM® 3100 Avant Genetic Analyzer, st dung bd hoa chit BigDye®
Terminator v3.1 Cycle Sequencing Kit cung cap moi dic hidu. Dit liéu thu duoc duoc hiéu
chinh va so sanh bang cong cu BLAST [5] dé x4c dinh d6 twong ddng trinh ty voi cac mau
da cong bd trén co s& dir liéu GenBank. Céc trinh tu c6 dd tuong déng cao duge chon dé
xdy dung cdy phat sinh ching loai bang phan mém MEGA XII [10], 4p dung mé hinh tién
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hoa phu hop va phuong phap Neighbor-Joining (NJ) hodc Maximum Likelihood (ML) nham
danh gia mbi quan hé di truyén giira cac mau nghién ctru véi cac loai cung chi Citrus.

3. KET QUA VA THAO LUAN
3.1. Két qua nhan ban trinh ty matK

Sau khi tach chiét DNA thanh cong, doan gene matK dugc khuéch dai bé‘mg ky thuat
PCR voi cap moi matK F/R dic hiéu, sau d6 tién hanh dién di san phém PCR trén gel agarose
0,8% va chup anh.

Két qua & hinh 1 cho thay, M 1
san phim PCR khuéch dai xut
hién cac bang DNA rd nét, co
kich thudc khoang 900 bp. Két
qua nay phu hop véi chiéu dai Iy
thuyét ctia doan genmatK tuong
l'Inrg v6i cap mdi sir dung, cho 750 bp
thay phan ung PCR c6 do dac 500 bp
hiéu va d6 tin cay cao, du diéu 250 bp

kién cho vi€c gidi trinh ty vung . . . L s
gene matK, phuc vu cho cc Hinh 1. Két qua PCR véi cap moi MatK F/R

nghién ctru tiép theo. (M: Marker; 1: matHDUK2024)

3.2. Két qua phan tich trinh tu viing gene matK

Sau khi dién di, cac san pham PCR mang ving gene matK trong mau quyt hoi (ky hiéu
a2 matHDUK2024) dugc giai trinh tu trén may ABI PRISM® 3100 Avant Genetic Analyzer,
str dung bo Kit BigDye® Terminator v3.1 Cycle Sequencing cing cip mdi dic hiéu. Két
qua thu dugc nhu sau:

3.2.1. Trinh tw matHDUK2024

TGTTAGATGTACGAATACCCTACCCCATTTGTCCCGAAATCTTGGTTCAAACCCTTCGCG
AATGGGTAAAGGATGCCTCTTCTTTACATTTATTACGGTTCTTTCTCCACGAGTATTTTA
ATTCGAACAGTCTTATTACTCCAAAGAACTCTATTTCTGTTTTTTTAAAAAGTAATCCAA
GATTGTTATTGTTTCTATATAATTCTCATGTATATGAATATGAATCCATCCTCTTTTTTC
TCTGTAACCAATCGTCTCATTTACAATCAACATCCTTTCGAGTCCTCGTTGAGCGAACGT
ATTTCTATGGAAAAGTCGAACATCTTGTCGAAGTCTTTGCTAAAGATTTTCAGGACATCT
TAGGGTTGGTCAAGGATCCTTTCATGCATTATGTTAGATATCAAGGAAAATCCATTTTGG
CTTCAAAGGATACGCCTCTTCTGATGAATAAATGGAAATATTACCTTGTCGGTTTATGGC
AATGGCATTTTCACGCGTCTTCTCAACCAGGAAGGGTTCAGCTAAACCACTTATACTTAG
GCAAGTACGCTATTAACTTTCTGGGCTATCTTTCCGGTGTGCGACTAAATTCTTTGTTGG
TACGGAGTCAAATGCTAGAAAATTCATTTCTAATAGATAATTCTATGAAGAAGGTCGATA
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CGACCGTTCCAATTATTCATCTGATTGGATCATTGACTAAGGCGCGGTTTTGTAACGCAT
TAGGGCATCCTATCAGTAAGTCGACTTGGTCCGATTTCTCTGATTCTCATCTTATCGACC
GATTTGTGCGTATATGTAGAAATCTTTCTCATTATTACAGCGGATCTTCAAAAAAAA

Trinh ty ving gen matK thu dugc sau khi tinh chinh 1a 837 bp, phu hop véi kich thude
du kién cta doan gen khuéch dai béng cap moi matK F/R dic hiéu. Két qua nay la co s& dé
tién hanh phan tich, so sanh mbi quan hé di truyén gitra cac trinh ty matK ctia mau nghién
clru v6i cac trinh ty di cong b trén Genbank.

Sau khi thu nhan dugc trinh tw doan gene matK trong mau quyt hoi (matHDUK2024),
dir liéu dugc xir Iy va phén tich bang phan mém MEGA phién ban XII nhim d4nh gia mdi
quan hé di truyén giita mau nghién ctru vai cac loai cung chi Citrus. Trinh tw matHDUK2024
duogc so sanh vai cac trinh ty matK da cong bd trén GenBank nham xac dinh muc do tuong
déng va mdi quan h¢ phat sinh chung loai. Cac trinh ty matK tham chiéu dugc lya chon dya
trén d9 tin cdy cua co so dir li¢u va do bao phu trinh ty cao (Bang 3), 1am co s¢ cho viéc xay
dung ciy phat sinh chung loai va danh gia vi tri phan loai ctia mau nghién ctru trong mbi
quan h¢ di truyén cua trinh ty matK thu duoc.

Bang 3. So sanh trinh tw matK caa Quyt hoi véi co sé dir liéu trén GenBank

STT Loai M4 s trén | Kich thude Tac gia Ném | Noi cong
GenBank gene (bp) cdng bo cong bo bo

1 Quythoi  |matHDUKZ2024 837

2 |Citrus depressa | LC218435 837 Ishikawa, R. | 2018 | Nhat Ban

3 [Citrus reticulata | NC034671 837 Shi, C.etal. | 2017 |Trung Qudc

4 | .. Nagano, Y. and U
Citrus depressa | LC794890 837 Witharana, E.P. 2024 | Nhat Ban

S | Citrus benikoji | NC079953 837 Y}?Pn% ia?d 2023 | Han Quéc

6 | Citrus unshiu x Yang, J. and N x
Citrus sinensis NC079822 837 Kim, K.-J. 2023 | Han Quoc

7 | Citrus unshiu x Yang, J. and 5 z
Citrus_sinensis NCO79821 837 Kim, K.-J. 2023 | Han Quoc

8 lCitrus reticulata | ON169960 | 860 Yz:‘n% ia?d 2023 | Han Quéc

Két qua so sanh trinh ty nucleotide cia matHDUK2024 véi trinh ty nucleotide cua
gene matK cac loai thudc chi Citrus da cong b6 trén GenBank duoc thé hién trén hinh 2.
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4&)': NC034671 Citrus reticulata
80 NC079953 Citrus benikoji

80 - L.C794890 Citrus depressa

i NC079822 Citrus unshiu x Citrus sinensis
LC218435 Citrus depressa

80 { NC079821 Citrus unshiu x Citrus sinensis
&l ON169960 Citrus reticulata

matHDUK?2024

I

Hinh 2. Cay phat sinh chiing loai giira loai quyt hoi dwgc thu ¢ Ba Thwéc, Thanh Hoa
véi cac loai khac trong chi Citrus.

Két qua trén hinh 2 cho thay, ciy phét sinh chung loai dugc chia 1am hai nhanh I va II.

Nhanh II ¢6 su da dang vé quan hé di truyén cua trinh tu doan gene matK, véi sy gop
mit caa nhiéu loai trong chi Citrus, co6 thé duoc chia thanh cac cum sau:

Cum thr nhat, gdm Citrus reticulata (ma s6 NC034671) va Citrus benikoji (ma s6
NC079953), c6 gia tri bootstrap 1a 80%. Két qua nay cho thay hai loai nay c6 mirc d6 twong
dong di truyén cao, phu hop véi gia thuyét rang C. benikoji 1a mot dang hodc thir cua C.
reticulata (quyt). Cac phan tich trudc day vé chloroplast va ITS ciing chimg minh C. benikoji
c¢6 ngudn gdc lai gan voi quyt ban dia Nhat Ban.

Céac nhém con lai ctia cum nay ¢ nhiéu loai trong chi Citrus, cu thé: C. depressa (ma
sO LC794890 va LC218435) va C. unshiu x C. sinensis (ma s NC079822). Su hién dién ctia
cac gidng lai gitra C. unshiu (quyt Satsuma) va C. sinensis (cam ngot) trong cung nhém vai C.
depressa cho thay sy tuong ddng dang ké cua trinh tr ving gene dwoc phan tich, nhiéu kha
ning 13 do ngudn gdc chloroplast cing dong me (maternal lineage). Do hé gene luc lap thuong
dugc di truyén theo dong me, mbi quan hé gan giii ndy c6 thé goi y rang, C. depressa hoic
nhém C. unshiu c6 thé di dong vai trd cdy me trong qué trinh lai tao tir nhién hodc nhan tao.

Cum thir hai, gdm C. reticulata (ma sé ON169960) va nhém lai C. unshiu x C. sinensis,
Vé’i gia tri bootstrap la 81%. Diéu néy cho thdy muc do twong dong di truyén cao giita cic
gidng quyt va giéng lai c6 ngudn gdc tir quyt, phan anh sy lai tap di truyen manh mé trong chi
Citrus. Trong thuc té, chi Citrus c6 lich str tién hoa phirc tap voi nhiéu sy kién lai tao ngugc
(introgression) va trao d6i vat chit di truyén gitra cac dong quyt.

Dic biét, nhanh I (nhanh gbc - root) 1a mdu matHDUK2024, tach biét hoan toan khoi
cac nhom Citrus da cong bd, ching to6 mau nay c6 d6 sai biét di truyén dang ké so voi cac
loai tham chiéu. Nhu vay, matHDUK2024 c6 thé thugc mot dong di truyen méi (c6 kha nang
la dong phan lap) hodc dang lai dac hiru dia phlmng Diéu nay g01 ¥ rang quyt hoi c6 thé dai
dién cho mét bién chung (variant) hodc dang tién hoa tuong ddi doc lap, co tiém niang cho
nhimg nghién ctru phéan loai phén tir va chon gibéng trong chi Citrus.

Nhirng nat chinh trén ciy phat sinh chung loai déu c6 gia tri bootstrap dat muc 80-
81%, phan anh d9 tin ciy cao trong cac nhanh. Tuy nhién, khong thé loai trir kha ning hién
twong homoplasy hoic tai t6 hop ving luc lap c6 anh huong dén két qua phan tich. Do do,
can két hop thém dir liéu da locus (ITS, trnL-F, psbA-trnH, rDNA 45S) dé kiém chting va
cung c¢b két luan vé phat sinh chung loai.

Nhin chung, cdy phat sinh ching loai da cho thdy mdi quan hé di truyén gan giii giita
céc loai C. reticulata va C. benikoji, dong thoi goi y mbi lién hé tién hoa chit ché giira cac
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gidng lai C. unshiu x C. sinensis voi C. depressa. Dang cht ¥, mau matHDUK2024 thé hién
nhu 1a mdt dong di truyén biét 1ap, co thé chira thong tin di truyén quy, c6 gia tri cho cac
nghién ctru vé tién hoa, chon giong va bao ton tai nguyén di truyén trong chi Citrus.

4. KET LUAN

Kich thudc trinh ty gene matK ciia mau quyt hoi thu thap tai huyén Ba Thudc (cil),
tinh Thanh Hoa 1a 837 bp. Mau nghién ctru ¢ su sai khac di truyén nhat dinh so véi cac
trinh ty tham chiéu da cong bd, goi ¥ ring, mau nay c6 thé dai dién cho mot bién chung
(variant) hodc dang tién hoa tuong ddi doc 1ap, co tiém nang cho nhitng nghién cuu tiép theo
vé phan loai phan tir va chon gidng ban dja.
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BUILDING A PHYLOGENETIC TREE FOR QUYT HOI (CITRUS
AURANTIUM) BASED ON THE matKk GENE SEQUENCE

Le Dinh Chac, Nguyen Thi Minh Hong, Nguyen Van Hoan, Nguyen Thi Phuc
ABSTRACT

Molecular markers, particularly DNA barcodes, are widely applied in species
identification and conservation due to their high reliability and independence from
morphological traits. In this study, we isolated and sequenced a fragment of the maturase K
(matK) gene from Citrus aurantium (Quyt hoi) to evaluate its genetic characteristics and
phylogenetic relationships. The sequencing results showed that the matK gene fragment was
837 bp in length. Comparative sequence analyses with reference sequences available in the
GenBank confirmed that the studied sample exhibited noticeable genetic divergence from
other reported Citrus species. This finding suggests that the species may represent a distinct
variant or an independently evolved form, highlighting its potential for molecular taxonomy
and breeding research.

Keywords: DNA barcode, Citrus aurantium, sequence gene matK, genetic
relationship.
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