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mot s0 loai Kiwi (Actinidia spp.)

Nguyén Thi My Hanh" 23, Hoang Thanh Tung', Hoang Pic Khii', Nguyén Thi Nhw Mai', Vii Quéc Luan', P§ Manh Cudng',

Huynh Hiru Pic’, Nguyén Trwong Giang’, Hoang Thi Nhw Phwong®, Bui Vin L&, Dwong Tan Nhut!*

1Vién Nghién ciru Khoa hoc Tdy Nguyén, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 116 X6 Viét Nghé Tinh, phuong 7, TP Pa Lat, tinh Lam Pong, Viét Nam
’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Qutjc Viét, phuong Nghia D6, qudn Cau Gi(f)/, Ha Noi, Viét Nam
STruwong Cao dang nghé Pa Lat, 9 Yersin, phuong 10, TP Pa Lat, tinh Lam Pong, Viét Nam
‘Trung tdm Céng nghé Sinh hoc TP Hé Chi Minh, 2374 quéc 1 14, khu phé 2, phirong Trung M5 Tay, quén 12, Ho Chi Minh, Viét Nam
STrwong Pai hoc Pa Lat, 1 Phit Pong Thién Vieong, phieong 8, TP Pa Lat, tinh Lam Pong, Viét Nam
STruong Pai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia TP Hé Chi Minh, 227 NguyéNn Van Cu, phwong 4, quan 5, TP Hé Chi Minh, Viét Nam
Ngay nhan bai 10/3/2022; ngay chuyén phan bién 12/3/2022; ngay nhan phan bién 5/4/2022; ngay chip nhan dang 9/4/2022

Tom tit:

Nghién ciru dwore thue hién trén 20 mau Kiwi thudc chi Actinidia, trong d6 c6 18 miu dwgc thu thap tir cic ngudn nhap ndi va 2 miu tir
tu nhién ciia Viét Nam. Ngudn gc ciing nhuw mdi lién hé di truyén giira cac miu thu thap dwoc phan tich, danh gia dwa trén cac trinh ty
DNA trong luc lap va nhin. Két qua khuéch dai cac trinh ty nay ¢ 20 miu dat 75-95%, trong do, cic miu khuéch dai thanh cong déu
c6 thé gii trinh tw. Két qua phan tich mdi quan hé di truyén gitra cic méu thu thap va miu tham chiéu trén GenBank cho tl‘mg trinh
tw rleng 1€ rbcL, matK vaITS (Internal Transcrlpt Spacer) cho thay ¢6 sw phan nhom di truyen giira cac mau thu thap va nguon goc di
truyén ciia cic miu nghlen ciru ¢ thé tir 2 dén 3 ngudn khac nhau. Ngoai ra, khi tién hanh phan tich di truyén ciia 14 miu glong Kiwi
thu thap dwa trén sy két hop ciia gen rbcL, gen matK va vung ITS cho thay c6 sw phan biét ré rang thanh 3 nhom riéng biét. Két qua
buéc dau vé sir dung chi thi phan tir DNA barcode véi cc trinh tu rbeL, matK va ITS cho thiy hiéu qua nhét dinh trong viéc xac dinh
ngudn goc & mirc d9 loai, tir 46 mé ra kha ning béo ton va khai thac bén viing ngudn gen cac loai nay.

Tir khoa: DNA barcode, Internal Transcript Spacer, Kiwi, matK, rbcL.
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Using DNA barcodes for genetic relationship and identification of some Actinidia spp. species
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Abstract:

The study was conducted on 20 Kiwi samples belonging to the genus Actinidia, including 18 imported samples and 2 samples collected
from the natural environment in Vietnam. The origins and genetic relationships among the collected samples were analysed and
evaluated based on chloroplast and nuclear DNA sequences. The amplification rates of interested sequences of all 20 samples ranged
from 75 to 95%, and the amplicons were successfully sequenced. Results from analysing genetic relationships among collected samples
and reference ones on GenBank for each sequence of rbcL gene, matK gene, and Internal Transcript Spacer (ITS) region showed that
there is genetic classification among collected samples; genetic origins of these genus samples might be from 2-3 different sources.
Additionally, the combination of rbcL gene, matK gene, and ITS region showed the phylogenetic and genetic diversity among 14 tested
samples with three clear distinction clusters. The initial results of using markers of chloroplast and nuclear DNA barcode markers
(rbcL, matK, and ITS) showed a certain effect in the identification of origins at the species level, thenceforth led to the potentiality of
gene resources converse and sustainably exploit towards these genera.

Keywords: Actinidia, DNA barcode, Internal Transcript Spacer, matK, rbcL.
Classification numbers: 1.6, 4.6
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1. Dt van de

Kiwi (Actinidia) 1a mot chi dugc tim thdy chu yéu ¢ mién nam
Trung Qudc. Sau nay, phan b6 rong rii 6 chau A, tircac vung nhi¢t doi
(vido 0°) toi cac vung 6n doi lanh (50°N). Céc loai Actinidia dugc tim
théy tir Siberia dén Indonesia, tir An Do sang Nhat Ban [1]. Vao dau
thé ky XX, chi Actinidia du nhap vao chau Au va chau Uc, phat trién
manh thanh nganh cong nghiép xuét khau trai cdy nay & New Zealand.
Cac loai Actinidia ¢6 su bién doi vé mit sinh hoc rat 1on khi trong &
céac vung khi hau va dia Iy khac nhau. Ngay nay, loai 4. chinensis var.
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chinensis va A. chinensis var. deliciosa c6 gia tri kinh t€ cao va duoc

Bang 1. Mot s6 dic tinh hinh thai ciia 20 mau Kiwi dwge str dung trong nghién ciru.

dung trong thuong mai [2]. Hai loai ndy c6 nhiing dic diém ndi bat
nhu kich thudc trai 16n, giau vitamin A, vitamin C, acid amin, dac
biét 1a ham luong vitamin C (ascorbate) trong qua Kiwi rat cao. Qua
Kiwi cua loai A. chinensis var. deliciosa Hayward chira khoang 85 mg
ascorbate/100 g trong luwong tuoi, trong khi qua cua loai A. chinensis
var. chinensis “Hort1 6A” chira dén 105-110 mg ascorbate/100 g trong
luong tuoi [3, 4]. So véi trong lugng trung binh cua trai cay tuoi, ham
luong vitamin C ciia trai Kiwi cao gip 1-2 1an so v6i cam, 10 1dn so
voi chudi va 15 1an so vdi téo [5].

Dic diém 14

Ky hi¢u £ 3
Dinh ld Hinh dang Meép la Cuong la Mat phang
Lé: Day, mit trén mau xanh ddm va mat dudi c6 mau xanh xam véi nhiing soi 16ng mau tring Mau d6 sam, nhiu 1ong
Actinidia 1 Phién la: Dai 10-11 cm va rong 11-14 cm Dai: 2 cm
Gan la: Thir cép, khong ddi xtmg, bé mét nhin, khong 1ong Pudng kinh: 3 mm
Nhon dai
La: Mong, mit trén mau xanh sang va mat dudi c6 mau xanh xam véi nhiing soi 16ng mau tring 5 A A A
. oA e N Mau d6 sam, nhiéu 1ong
Actinidia 2 Phien l4: Dai 11-13 cm va rong 11-14 cm Dii: 2 cm Puome kinh: 3 mm § N i
Gan la: Thu cép, khong ddi xtmg, bé mit c6 it 1ong : g Kinh: Slnlil oval 19ng, ¢6 dang
% ; 3 inh tim
La: Mong, mat trén mau xanh hoi t0i va mat dudi c6 mau xanh xam vdi nhiing soi 16ng mau trang Khéng co rang  Mau do nhat, nhiéu 16ng
Actinidia 3 Nhon ngén Phién l4: Dai 9-11 cm va rong 12-14 cm cua, co it 1ong Dai: 2,5 cm
Gan 14: Tha cip, khong déi xtimg, bé mat c6 16ng nhung rat it; mép 14 co 1ong ngén Puong kinh: 3 mm
La: Mong, mat trén mau xanh hoi t5i va mat dudi 6 mau xanh xdm véi nhiing soi long mau trz‘ing Mau xanh nhat, khong c6 16ng
Actinidia 4 Hoi ta Phién la: Dai 9-11 cm va rong 12-14 cm Dai: 2,5 cm
Gan 1a: Thir cép, khong ddi xtmg, bé mat ¢ it 1ong, mép 14 ¢6 1ong ngin Puong kinh: 3 mm
o N Laf ;Movng, Tal trén mal{ xaﬂnh hoi toi va mat dudi c6 mau xanh xam véi nhing soi 16ng mau trang Mau xanh nhat, khéng c6 1éng . o
Actinidia 5 Nhon bang Phién la: Dai 8-10 cm va rong 12-14 cm; Dai: 4 cm. Puong kinh: 2.5 mm Hinh tron rong
Gan la: Thir cép, khong ddi xtmg, bé mat nham khong co 16ng, mép 14 c6 1ong ngén ’ > GHINIE 2
Actinidia 6 N Laf AMorng, Tat trén co min z(anh sang va mat du6i c6 mau xanh xam voi nhing soi 16ng mau trang Mau xanh, khéng c6 long Al el e, @ g
Nhon dai Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1 em. Pudng kinh: 3 mm hinh tim
Gan la: Tht cép, khong ddi xtmg hai bén, bé mit c6 16ng nhung rit it o : ’ e :
z 6 rang cua
2 ca ) La: Day, mat trén mau xanh ddm va mat dudi mau xanh xdm véi nhimng s¢i 16ng mau trang ¢ Mau dé sam, khong co 16ng Hinh oval rong, c6 dang
L Tu, tron deu, At e A i P
Actinidia 7 61 xtm: Phién l4: Dai 11-14 cm va rong 9-11 cm Dai: 3 cm hinh tim
e Gan la: Tho cép, khong ddi xung hai bén, bé mat nham khong co6 16ng Puong kinh: 1,5 mm
o Nhon tron Laf Pa}{, mg?t. trén mau xathkdz_im va mat dudi mau xanh xam phu boi nhirng soi 16ng mau trang Mﬁu xanh dam, khong co6 1ong Rt Gl T, GO s
Actinidia 8 déu. déi xu Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh trd
o, QOTXUNE - Gan 14: Thir cép, khong ddi xtmg hai bén, bé mat nham khong c6 1ong. Puong kinh: 2 mm i tron
o i, tron dai, Laf ;Movng, Tat trén mau )faljh sang va mat dudi mau xanh xam véi nhing sgi 16ng mau trang M;a.u xanh, khong c6 16ng Hinh oval rong, c6 dang
Actinidia 9 861 xim Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh tim
e Gan la: Thir cép, khong ddi xtmg hai bén; bé mat c6 it 1ong Pudng kinh: 3 mm
o y Laf Pa){, mg\x? trén mau xa‘nhAsang va mat dudi c6 mau xanh xam voi nhing s¢i 16ng mau trang Mau xanh d3m, khéng 6 1ong Hinh oval réng, c6 dang
Actinidia 10 Nhon dai Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 2 cm Pudne kinh: 3 mm hinh tim
Gan la: Thi cép, ddi xtng hai bén, bé mit c6 it 1ong : g Kinf:
Nhon tro La: Hoi ddy, mdt trén c6 mau xanh hoi t6i va mat duéi c6 mau xanh xam véi nhiing soi 16ng mau tring C6 mau xanh, khong c6 16ng
Actinidia 11 500 0o Phién 14: Dai 11-13 cm va rong 11-14 cm Dii: 2,7 cm

déu, doi xing

Gan la: Tht cép, khong ddi xtng hai bén, bé mat nham khong co 1ong

Actinidia 12

Nhon tron,
déi ximg

La: Hoi day, mit trén ciia 1a c6 mau xanh va mat dudi c6 mau xanh xam véi nhimg soi 16ng mau tréing
Phién la: Dai 11-13 cm va rong 11-14 cm
Gan 14: Tht cdp, khong déi xtng hai bén, bé mt nham khong c6 16ng

Ldm tron déu,

La: Day, mat trén mau xanh dam va mat dudi mau xanh xam véi nhirng sgi 16ng mau tre‘ing

Khong ¢6 rang
cua, c6 it 1ong

Duong kinh: 1,5 mm

Mau xanh, khong c6 16ng
Dai: 2,7 cm
Puong kinh: 1,5 mm

Hinh oval rong, c6 dang
hinh tron

Mau xanh, khong c6 long

Hinh oval rong, c6 dang

Actinidia 13 e Phién 14: Dai 11-13 cm va rong 11-14 cm N P o
Soine Gén 14: This cép, khong déi xtmg hai bén, bé mit it 1ong Ditlemibucnelinb B Lt i
. L?: Hoi day, mat trén cua la ¢6 mau xanh t6 va mat dudi cé6 mau xanh xam, véi nhirng soi long mau Mau xanh, khéng c6 16ng . . )
L Nhon tron, trang L. Hinh oval rong, c6 dang
Actinidia 14 PR Y, AT 8 Dai: 2 cm 3 P
doi xing Phién la: dai 11-13 cm va rong 11-14 cm Pudne kinh: 2 mm hinh tron
Gan 14: Th cdp, khong déi xtng hai bén, bé mt nham khong c6 16ng & Kin:
o Nhon to, déi Laf :Day, ma_ynl trén cua la ?0 tnau xanh sang va mat dudi ¢c6 mau xanh xam véi nhitng soi [6ng mau trang Mau xanh, c6 1ong ngin R ozl G, e
Actinidia 15 <t Phién la: Dai 11-13 cm va rong 11-14 cm Dii: 1 em Pudne kinh: 3 mm hinh tim
s Gan 1a: Thi cdp, khong déi xtng hai bén, bé mt nham khong c6 1ong ’ & i
o Nhon tron, Laf ;Hm, da)f,.lnal trén c6 |jnar1 xanh hoi t0i va mat dudi cé6 mau xanh xam véi nhing sgi 16ng mau trang Mﬁu xanh dam, khong c6 1ong Hinh oval rong, c6 dang
Actinidia 16 861 xém Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh tron
e Gan la: Thi cép, khong ddi xtmg hai bén, bé mat nham khong co 16ng Puong kinh: 2 mm
La: Day, mit trén c6 mau xanh dam va t5i va mit dudi c6 mau xanh xdm véi nhimg sgi 16ng mau tréng Mau d6 sam, nhiéu 1ong Hinh oval 16 6 d
Actinidia 17 Nhon dai Phién 14: Dai 10-11 cm va rong 11-14 cm Dii: 2 cm hi:‘h ;: R GO
Gan la: Tha cép, khong ddi xtmg hai bén, bé mat nhin khong co 16ng Duong kinh: 3 mm
o Nhon dai, déi LaE;Moyng, rfat trén co ma}u z(anh hoi toi. Mat dudi c6 mau xanh xam v6i nhitng soi 16ng mau trang o Mau d6 dam, c6 nhidu long
Actinidia 18 xim Phién l4: Dai 13-15 cm varong 9 -11 cm C6 rang cua Dai: 1.7 cm Dudne kinh: 2.5 mm
s Gan la: Tha cép, khong ddi xtng hai bén, bé mat nham khong co 1ong T & T
o g m, Laf :H(Ilv da)i,‘mat trén c({ mﬂau xanh hoi t6i va mat dudi c6 mau xanh xam véi nhimng soi 1ong mau trang Khéng c6 rang M;{u do dam, nhiéu 16ng. TR vl Y, G g
Actinidia 19 461 xtm Phién la: Dai 9-11 cm va rong 11-14 cm cua. 6 it 16n Dai: 3 cm hinh tron
s Gan 1a: Thir cép, khong ddi xtmg hai bén, bé mat nham khong co 1ng > © Puong kinh: 2,6 mm
Nhon tron. La: Hoi day, mat trén c6 mau xanh hoi sang. Mt dudi c6 mau xanh xdm véi nhing soi 16ng mau tring Khone ¢6 rin Mau d6 dam, nhidu 16ng
Actinidia20 ;2" "™ Phién 1a: Dai 9-10 em va rong 11-14 cm SCOTIE  pyi 0,5 cm
doi ximg cua, c6 it 1ong

Gan 1a: Thir cdp, khong déi xtmg hai bén, bé mit nham khong c6 1ong

Puong kinh: 2 mm
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Chi Actinidia ¢6 54 loai [6] va hau hét cac loai ndy ¢6 thé giao
phén v6i nhau rat d& dang [7, 8]. Do do, trong qué trinh tién hoa da
Xuét hién cac cdy lai cliing chi khac loai. Piéu nay la mot trong nhiing
tr6 ngai chinh cho viéc nghién ctru nguon gdc phét sinh ciia cac loai
nguyén thuy trong mot chi [9]. Trong nhing nam gin ddy, cac doan
gen luc lap va nhan duoc str dung nhu 1a cac chi thi phan tir c6 hi¢u
qué cao trong cac nghién ciru vé sy tién hoa cua loai, bao ton ngudn
gen va lai tao giéng [10, 11]. Nam 2013, cac nha khoa hoc da xac dinh
dugc toan bo hé gen cua Actinidia. Dén nim 2015, cac nha nghién
ciru da cai tién trinh tw toan bo hé gen hién co cua A. chinensis. SO
luong nhidm séc thé co ban 1a x=29. Trong té bao DNA ton tai & 3
bao quan 1a: nhan (genomic DNA), ti thé (mitochodrial DNA) va luc
lap (chloroplast DNA). B9 gen luc lap cla Actinidia chira 113 gen
ddc hiéu gom: 79 gen ma hoa, 30 gen mi hoa tRNA va 4 gen mé hoa
rRNA.

O Viét Nam, Kiwi chua dugc trong phd bién ma chu yéu duoc
nhap khau tir New Zealand, Trung Qudc va sép toi 1a tir Phap. Trong
khi d6, Lam Ddng 14 noi c6 khi hau nhiét d6i phu hop cho sw phat
trién cta cdy Kiwi, néu nghién ctru trong thir nghiém thanh cong ciy
Kiwi s& gop phan da dang hoa cdy trong, ndng cao thu nhap cho nguoi
nong dan, giam gia thanh san pham, gitp nguoi tiéu ding dé dang
tiép can v6i loai tréi cdy nay so voi viée nhap khau trai Kiwi voi gia
cao nhur hién nay. Tuy nhién, cic nghién ciru vé da dang di truyén cua
cdy Kiwi tai Viét Nam van con han ché. Chi c6 mot sb nghién clru vé
nhan gidng vo tinh cay Kiwi nhu khao sat sy hinh thanh mo seo va anh
huong ciia chét diéu hoa sinh truong, pH moi truong, nong do duong
va thé tich méi truong dén viée nudi cay té bao don cay Kiwi [12].
Chinh vi vy, chung t6i tién hanh nghién ciru nay dé danh gia da dang
di truyén va mdi quan hé phat sinh loai gitta cac mau Kiwi nhap noi
va tw nhién dé tmg dung trong viéc lai tao gidng méi thich nghi véi
diéu kién Viét Nam.

2. Uat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau 14 cta 20 cay Kiwi (1 nam tudi) c6 ngudn goc thuong mai, tw
nhién dugc thu thap dé danh gid méi quan hé di truyén va nhan dién
loai (bang 1 va hinh 1).

2.2. Ly trich DNA tong s6

DNA tbng s tir mau 14 duoc ly trich bing quy trinh CTAB (Cetyl
trimethyl amonium bromid) co ban [13] v&i mot s6 diéu chinh. Mau
14 (100 mg) dugc nghién trong nito 1ong va tron véi 500 ul CTAB 2%
+ PVP 2%, sau d6 1 & 65°C trong 60 phit. Hon hop duge ly tim &
14.000 vong/phut trong 10 phat dé thu dich ndi, rdi xur 1y bang 4 pl
RNAase 6 37°C trong 5 phut. Tiép theo, dich ndi dugc tron véi 500 ul
chloroform:isoamy! alcohol (24:1), lic déu, ly tam 14.000 vong/phit
trong 10 phut, thu dich n6i (450-500 ul). DNA duoc tia bang ethanol
tuyét doi (ty 18 1:1) va % thé tich NaCl 5 M, sau d6 1 trén da 1 gio va
ly tam 13.000 vong/phi trong 10 phut. Tia DNA duoc rira hai lan v6i
ethanol 70%, ly tam 13.000 vong/phit trong 5 phut, dé kho va cudi
ciing hoa tan trong 200 pl nude cat vo tring.
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2.3. Khuéch dgi Polymerase Chain Reaction

Phan mg PCR duoc thyc hién dé khuéch dai cac vung rbcL,
matK, ITS su dung cac cap primer twong tng: rbcL1-F/rbcL 724-R,
matK-KIM3-F/matK-KIM1-R, ITS1-5F/ITS4-R (bang 2). Mdi phan
{mg PCR (20 pl) bao gdm: 0,2 mM dNTP mix, 1U enzyme DreamTaq
polymerase, buffer DreamTaq 10X, 0,4 M mdi primer, nudc cit vo
tring va 1 pl DNA (100-500 ng/ul). Chu trinh PCR: tién bién tinh
95°C (1 phit), 30 chu ky (bién tinh 95°C, 30 gidy; bat cip tai nhiét
do twong ung ting primer trong 30 gidy; kéo dai 72°C, 40 gidy), hoan
thién 72°C (10 phut). Két qua dwoc phan tich trén gel agarose 1,2%,
nhudm ethidium bromide, chay dién thé 100V (30-45 phut) va ghi
hinh bang méay GelDoc-It®2315.

Bang 2. Cac primer dwoc st dung trong nghién ctru.

Primer Trinh tw (5°— 3) Tai li¢u tham khao
rbeL1-F ATG TCA CCA CAAACA GAAAC

rbeL T4-R TCG CAT GTA CCT GCA GTA GC b

matK-KIM3-F CGTACAGTACTTTTG TGT TTACGA G

matK-KIMI-R ~ ACC CAG TCC ATC TGG AAATCT TGG TTC 81

ITS1-5F GGAAGT AAAAGT CGTAACAAG G

ITS4-R TCC TCC GCT TAT TGA TAT GC 1l

2.4. Gidi trinh tw va phin tich méi quan hé di truyén

Trén co so phan tich kha ning khuéch dai thanh cong cua céc
cap primer v6i cac ving gen twong tmg cho ty 1é khuéch dai thanh
cong cao nht cho tat ca cac mau s& duoc chon dé giai trinh ty DNA.
San pham PCR dugc giai trinh ty tai Cong ty Macrogen (10F, 254
Beotkkot-ro geumcheon-gu, Soul 08511, Han Qudc).

Panh gi4 mirc d6 twong dong va do bao phi cua cac trinh ty DNA
v6i céc trinh tu ¢6 sin trén co s& dit liu NCBI béng cong cu BLAST.
Cay phat sinh loai dwgc xdy dung bang phan mém MEGA 7.0 (The
Molecular Evolution Genetics Analysis) vdi hé s6 bootstrap 1000.

" s L -
3. Ket qua va han luan

DNA tong sb ciia cac mau phan tich dugc dinh lugng va kiém
tra do tinh sach. Két qua cho thay cac mau c6 do tinh sach cao véi
0D260/0D280 nam trong khoang 1,24-1,98. Nong o DNA tong s6
& cdc mau nam trong khoang 111,2-280 ng/ul dam bao tiéu chuan va
chat lugng cho céc budc tiép theo.

3.1. Polymerase Chain Reaction va gidi trinh tw DNA

Két qua PCR trén 20 mau Kiwi cho thdy, cac ving rbcL, matK, va
ITS2 dugc khuéch dai 1o rang voi cac cap primer rbeL1-F/rbeL 724-
R, matK-KIM3-F/matK-KIM1-R va ITS1-5F/ITS4-R. Ty 1¢ khuéch
dai DNA barcode gitra cac vung nay khac nhau, lan lugt dat 95%
(rbeL), 80% (matK), va 75% (ITS2). San phém PCR thanh cong dugc
gidi trinh ty tai Cong ty Macrogen (Seoul, Han Quéc). Sau khi hiéu
chinh bing phan mém ATGC, kich thudc cac trinh ty thu duoc lan
luogt 1a 701-720 bp (rbel), 773-858 bp (matK) va 706-715 bp (ITS2)
(bang 3). Ty 1é giai trinh tur dat 100% trén cac mau khuéch dai thanh
cong, trong khi nghién ctru trude day cho thay ty 16 khuéch dai dat
100% nhung ty 1¢ giai trinh tw chi dat 72-99,3% [17]. Loai Actinidia
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¢6 sy bién déi sinh hoc 16n khi dugc tréng ¢ cac vang dia 1y va khi hau
khac nhau, dé dang lai ty nhién, tao ra cac giong lai. Diéu nay thé hién
su bién doi di truyén dang ké & mot so loai thude chi Actinidia [18].
Bang 3. Ty lé khuéch dai cac vung DNA barcode rbcL, matK, ITS2 cia
cac mau Kiwi.

Dua trén két qua khuéch dai va giai trinh tu gen rbeL ctia 19/20
mau Kiwi thu thap, moi quan hé di truyén giira cac mau nay va 9 mau
tham chiéu trén GenBank da dugc xdy dung (khong trinh bay). Két
qué thiét 1ap cdy phat sinh ching loai chia cac mau Kiwi phan tich
thanh bon nhém chinh. Trong d6, 10 mau Kiwi thu thap thudc nhém
I, ciing nhém véi cac miu tham chiéu thue cac loai nhu A.eriantha,

rhel matk ITS A. venosa, A. latifolia, A. rufa; va 9 mau Kiwi con lai thude nhom 111,
Thitty - Mau Sinphim  Kich thwée ~ Sinphim  Kich thude  Sanphim Kichdwéc  cling nhom véi cac mau tham chiéu thude céc loai nhu A. deliciosa,
— (br) PCR PR A. chinensis. Dbi v6i nhom II chi gdm cac mAu tham chiéu thugce cac
! Actinidia] _ x m X 855 X 706 lodi 4. arguta, A. kolomika va nhém IV chi gom mot mau tham chiéu
2 Adinidad x n . 833 . (L thudc loai A. valvata. Két qua phan tich dua trén trinh tw ving rbcL
3 Anidia3  x 710 X m X mn cua 19 miu Kiwi cho thdy ring, ngudn gdc di truyén ciia cdc mau
4 Actinidia 4~ x 8 : : Kiwi thu thap chi tip trung & mot s6 loai nhit dinh va c6 sy phan
5 Actinidia 5 x 1707 X 850 X 722 nhém thanh 2 nguén 10 rét (bang 4).
g Acinidia 6 x 708 ' 8 ! 1 Bang 4. Vi tri sai khac cua cac mau Kiwi dwa trén trinh tw gen rbcL.
7 Actinidia 7~ x 706 X 850 X 71
8 Actinidia8  x 706 X 779 X 711 . . Vi tri bién doi
Thirtw  Mau
9 Actinidia 9 x 701 X 773 X 712 47 272 388 640 661 673 675
10 Actinidia 10 x 720 X 800 X 715 1 Actinidia 2 T G A G T T A
11 Actinidia-11 X 701 2 Actinidia 3 T G A G T T A
12 Actinidia 12 x 708 X 775 X 706 3 Actinidia 4 T G A G T T A
13 Actinidia 13 x 71 X 774 X 710 4 Actinidia 5 T G A G T T A
14 Actinidia 14 x 710 X 776 5 Actinidia 10 T A G A A T A
15 Actinidia 15 x 701 X 73 X 709 6 Actinidia 13 T A G A A T A
16 Actinidia 16 x 701 1 Actinidia 14 T A A A A T A
17 Actinidia 17~ - - - - X 708 8 Actinidia 15 T A A G A T C
18 Actinidia 18 x 712 X 773 9 Actinidia 16 T G A G A T A
19 Actinidia 19 x 715 X 3 X 706 10 Actinidia 20 T A A G A T A
20 Actinidia 20 x 701 X 775 X 706 11 Actinidia 1 A G A G A T A
Ty ¢ khuéch dai va 19720 19/19 16/20 16/16 15120 15/15 12 Actinidia 6 A G A G A C A
gidi trinh ty DNA (%) (95%) (100%)  (80%)  (100%)  (75%)  (100%) 13 Actinidia ] A G A G A C A
3.2. Ddnh gid, dinh danh, phin tich moi quan hé di truyén cia 14 Actinidia b & A B & LB
cde m"}u gi(fng Kiwi 15 Actinidia 9 A G A G A A A
) ) . 16 Actinidia 11 A G A G A T A
Két qua cho thay mure d§ twong dong va dg bao phu ctia cic DNA 17 Actinidia 12 A G A G A T A
barcode tir cac mau Kiwi so voi trinh tu trén NCBI nhu sau: rbcL 18 Actinidia 18 A G A G A T A
(99-100% tuong d(‘Sng, 97,7-100% bao phu), matK (99,7-100% tuong 19 Actinidia 19 A G A G A T A

dong, 99-100% bao phu), ITS (87-100% tuong dong, 95,6-100% bao
phit). Diéu nay chimg to cac ving gen rbcL, matK, ITS khuéch dai
tir cac mau nghién ctru ¢6 do twong dong cao v6i dir liéu di cong bd
trén NCBI.

Phan tich trinh tw DNA xac dinh céc viing bao ton, ving bién doi
va chi sb Pi clia timg gen nhu sau: rbcL (694/701 viing béo ton, 7/701
ving bién doi, Pi=6/701), matK (766/773 ving bao ton, 7/773 ving
bién ddi, Pi=3/773), ITS (675/706 ving bao ton, 68/706 ving bién
doi, Pi=22/706). Tir két qua nay, cdy phat sinh loai di dugc xay dung
dua trén trinh ty DNA cac vung rbeL, matK, ITS dé phan tich méi
quan hé di truyén cua cic miu Kiwi.

3.2.1. So sanh cdc trinh tw rbel cia 19 méau Kiwi dieoc thu thap

Trinh ty DNA gen rbcL giita 19 mau Kiwi ¢6 s khac nhau tai
chc vi tri 47 (T/A), 272 (G/A), 388 (A/G), 640 (G/A), 661 (T/A), 673
(T/A/C) va 675 (T/C).

%HI\?G?-IE 66(12) 12.2024

3.2.2. So sanh cdc trinh tw matK cia 16 méu Kiwi diroc thu thdp

Dua trén két qua khuéch dai va giai trinh tw gen matK ctia 16/20
mau Kiwi dugc thu thap, moi quan hé di truyén giita cdc mau nay
va 9 miu tham chiéu trén GenBank di duoc xdy dyng (khong trinh
bay). Cay phat sinh ching loai ciia 16 mau Kiwi va 9 trinh ty tham
chiéu chia lam 2 nhém chinh. Trong d6, nhém I gom 3 trinh ty tham
chiéu thudc 3 loai 4. arguta, A. kolomikta, A. valvata, nhom 1 gém
16 mau Kiwi va 6 trinh tw tham chiéu thudc cac loai 4. eriantha, A.
venosa, A. latifolia, A. rufa, A. deliciosa va A. chinensis. Nhom I chia
1am 2 phan nhom IA va IB, chi mau Actinidia 2 thudc nhom IB, con
15 mau Kiwi con lai thudc nhém IA. Két qua phan tich nhém IA cho
thiy, 15 mau Kiwi thuoc chung mot nhom di truyén va tach riéng véi
nhom con lai gém chi mdt mau tham chiéu thudc loai A. rufa. Piém
dang chi ¥ trong 15 mau Kiwi nay cho thy, 2 mau Actinidia 3 va
Actinidia 5 khong c6 sy khac biét va tach riéng v6i nhom kia gom 13
méu Kiwi con lai. Két qua phan tich dya trén trinh ty gen matK cia 16



mau Kiwi cho thiy ring, ngudn gdc di truyén cta 15/16 mau
Kiwi thu thap c6 mdi quan hé gan voi 2 loai 4. deliciosa va
A. chinensis, trong khi ¢6 mau Kiwi-2 con lai co thé c6 mbi
quan hé gan voi loai 4. eriantha hoic A. latifolia.

Trinh ty DNA gen matK giita 16 mau Kiwi c6 7 vi tri sai
khéc gitra cac trinh ty v&i nhau. Trong d6, ¢ vi tri sai khac
457 ¢6 sy thay ddi giita nucleotide G hodc A va mot sd trinh
tu mat mot s6 nucleotide & vi tri nay (bang 5). Két qua phan
tich ty 1& phan nhom di truyén ciia cac mau Kiwi duoc thu
thap dya trén gen matK cho thiy chi c6 miu Kiwi dyc thu
thap tur nguf”)n tu nhién Viét Nam thugc mot nhom, tach riéng
véi cac mau con lai. Trong d6, mau cay Kiwi cai thu thap tir
ngudn tu nhién Viét Nam c6 mdi quan hé di truyén gin voi
12 mau Kiwi thuong mai.

Bang 5. Vi tri sai khac cua cac mau Kiwi dwa trén trinh tw gen matK.

. Vi tri sai khac
Thi t Mau
73 304 334 457 492 535 555

1 Actinidia 2 G G © G T A G
2 Actinidia 3 T € A G T A A
3 Actinidia § T € A G T A A
4 Actinidia | T C A A A G A
5 Actinidia 6 T © A A A G A
6 Actinidia 7 T © A A A G A
7 Actinidia 8 T € A A A G A
8 Actinidia 9 T © A A G A
9 Actinidia 10 T © A A G A
10 Actinidia 12 T © A A G A
11 Actinidia 13 T © A - A G A
12 Actinidia 14 T © A - A G A
13 Actinidia 15 T © A - A G A
14 Actinidia 18 T © A - A G A
15 Actinidia 19 T © A - A G A
16 Actinidia 20 T € A - A G A

3.2.3. So sanh cdc trinh tw ITS ciia 16 méu Kiwi dwoc thu thap

Phén tich trinh ty DNA ving ITS cuia 15 miu Kiwi cho thay
¢ su khac nhau ¢ 68 vi tri clia cac trinh tu nghién ctiru. Vung ITS
nam trong nhan nén trong qua trinh lai tao d4 lam bién d6i mot s6
vi tri nucleotide trén trinh tw DNA do d6 c6 nhiéu sw bién di hon
0 voOi cac trinh ty DNA cac vung gen trong luc lap.

Dua trén két qua khuéch dai va giai trinh ty thanh cong ving
ITS ctia 15/20 mau Kiwi duoc thu thap, mdi quan h¢ di truyén
gitta cac mau nay va 10 mau tham chiéu trén GenBank da duoc
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xay dung (khong trinh bay). Cay phat sinh chung lodi ctia 15 mau
Kiwi va 10 trinh ty tham chiéu chia 1am 7 nhém chinh. Trong do,
nhom IV, V, VI, VII bao gém cac trinh ty tham chiéu thudc cac
loai A. kolomikta, A. valvata, A. lasioclada. Nhém III gdm mau
Actinidia 2 va trinh ty tham chiéu cta loai 4. latifolia. Nhém 1I
g6m 3 mau Actinidia 12, Actinidia 19 va 20 va 2 trinh tu tham
chiéu thudc loai 4. callosa va A. rufa. Két qua phan nhém 11 mau
Kiwi con lai cuing nhém véi 2 trinh tu tham chiéu thudc 2 loai 4.
deliciosa va A. chinesis. Két qua phan tich dua trén trinh ty ving
ITS cua 15 mau Kiwi cho thdy rang, ngudn gbc di truyén cua
chiing ¢ thé tir 3 nhom di truyén khac nhau nhu sau: nhom thir
nhat gdm 11 mau Kiwi ¢6 quan hé di truyén gan giii, nhém 2 gdm
3 mau Actinidia 12, Actinidia 19 va Actinidia 20, nhém con lai chi
¢6 mau Kiwi-2 va trong dbi tach biét v6i 2 nhom kia.

Tom lai, trinh tu gen rebL va matK trong luc lap c6 7 vi tri sai
khac trong khi d6 ving ITS trong nhan c6 t6i 68 vi tri sai khac. Két
qua cho thay, ving gen trong luc lap ¢6 su bao ton va it bién doi
hon so v6i viing gen trong nhan. Do c4c ving trong nhan bi bién
ddi trong qua trinh lai tao nén gitra cac ving DNA trong nhén c6
sur sai khac nhiéu (bang 6).

Dua trén két qua phan tich méi quan hé di truyén cuia 20 mau
Kiwi thu thap dya trén timg vung trinh tu nhu rbcL, matK, ITS
riéng 1& cho thiy da sb cic mau thu thap c6 quan hé di truyén gan
voi hai loai A. deliciosa va A. chinesis. Trong d6 mau Actinidia 2
¢6 ngudn gbe gan vai loai A. latifolia va c6 ngudn gdc twong dbi
tach biét so voi cac mau Kiwi con lai. Két qua phan tich mdi quan
hé di truyén dua trén timg viing trinh tu ciing cho thay ¢6 su khac
nhau nhét dinh giira céc cdy phat sinh loai. Diéu nay co thé giai
thich do mot s nguyén nhan: (1) Kha ning lai tao ty do giira cac
loai thudc chi Actinidia véi nhau tir d6 dan dén nguon gdc loai
thuong phire tap khi phan tich dua trén di truyén DNA [7]; (2) Su
phtrc tap trong di truyén luc lap & cac loai thudc chi nay, trong d6
luc lap duoc di truyén tir bd con ti thé di truyén tir me [19]; (3)
Murc d6 da boi ¢ cac loai ty nhién va lai tao ¢ Kiwi 1a tuong dbi
khéc biét tir nhi bdi dén luc boi, mot s6 loai ¢6 thé c6 bat boi, thap
boi hay nhiéu hon [9, 20]. Pay ciing 1a mot phan 1y do sw phtrc tap
trong phan tich giéi tinh duc/cai 6 cay Kiwi ciing nhu viéc phan
tich ngudn gdc ciia cac loai trong ty nhién.

3.2.4. So sanh cdc trinh tw matK va ITS ciia 14 mau Kiwi dwoc
thu thap

Cay phat sinh chung loai ctia 14 mau Kiwi dua trén trinh
tw DNA két hop gen matK va ving ITS chia lam 3 nhém chinh
(hinh 1). Nhém I chia lam 2 nhom nho gdm nhém IA gém cac
mau Actinidia 1, 6, 7, 8 va nhém IB g?)m cac mau Kiwi 10, 18,
21, nhom IC gdm cac mau Actinidia 3, 5. Nhom II gdm 3 mau
Actinidia 12, 19, 20. Nhom 11 gém cac mau Actinidia 2.
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Bang 6. Vi tri sai khac cula cac loai Kiwi dwa trén trinh tw DNA vung Internal Transcript Spacer.

" Vi tri sai khac . Vi tri sai khac
Mau Mau i
37 40 48 49 50 57T B 4 79 80 81 83 86 92 93 3740 48 49 S0 57T B 4 79 80 81 & 86 92 93
Adinidia2 T A A C T C C T C T C C A A A dctinida8 A C G A G C C A C A T T T G G
Actinidia3 T A A T A T A T C C A C G A A Actinidial2 A C G A G C T A T A T T T G A
Actiida5 T A A T A T A T C C A C G A A Actinidial3 A A G A G T C A C A T T T G G
Actinidia9 T A A T A T A T C C A C G T G Actinidials A A G A G C C A C A T T T A G
Actinidial7 T A A T A T A T C C A C G A A Actinidial9 A C G A G C T A T A T T T G A
Actiidial T A A T A T A C C C A C G A A Actiniia0 A C G A G C T A T A T T T G A
Actinida6 T A A T A T A C C C A C G A A Actinidial) A C G T T C C A C A T T T G G
Actinida7 T A A T A T A C C C A C G A A Vi Vi tri sai khdc
au
Actinidia8 T A A T A T A C C C A C G A A SS1 579 606 609 614 617 621 630 631 632 637 641 646 650 651
ctinidial2 T A C T A T C T T T C T G A Atiida G T C T T C C T T G C C C G C
Actinidal3 T A C T A T A T C C A C G A A Actinidia3 G T € T T TTTETE A T
Actinidials T A C T A T A T C C A C G A A Ainidia5 G T T C T €C T T T T € T €C A T
Acindiald T A C T A T CT T T CT G A deinidia G T T ¢ T G T T T T C T C A T
i T A deinidall G T T ¢C T C T T T T C T C A T
dctinidia) G G A T A T A C C C A C G A A Afinidgl G T T C T C T T T T € T € A T
Vi e Afiidiag6 G T T C T C T T T T € T C A T
97 109 10 114 117 153 164 177 179 182 189 198 210 220 221 e I I
Acinidia2 G G G C T C G C A C C G G C A S
Actinidia3 T A G A T A T T G C C G C A o
Acinidial2 A T T ¢ T €C T T T T C T T A T
Actinidia5 T A G A T A T T G C C G G C A o
Acinidial3 G T T C A A T A A T A T C A T
Actinidia9 T A G A C A T T G C C G T C A o
Actinidials G A T ¢ T C T T T T C T C A T
Actinidial? T A G A C A T T G C C G G C T e
Actinidial® A T T ¢ T C T T T T C T T A T
Acinidal T A G A T A T T G C C G G C T e
Actinidia A T T ¢ T ¢ T T T T C T T A T
Actinida6 T A G A T A T T G C C G G C T -
Actinidia0 G T T C¢C T C T T T T C T C A T
Adiida7 T A G A T C T T A C C G G C T
diida8 T A G A T A T T G C C G G C T Miu Vitrisal khic
653 654 661 662 664 671 673 679
Actinidial2 T A A A C C T T A C T A G C A
GielS T A 6 AT AT T 6o o oo . Acinida2 A C G A C C A G
s T A e AT AT T e et e e ek Actinidia3 A C G A C C A G
T S U Actinidia5 A C G A C C A G
Ainida T A A A C C T T A C T A G C A AN T CGACTAG
deinidial) T A G A C A T T G T C G G A T Adinidal] A C G A C C A G
y ——— Acinidal A C G A C C A G
au
236 279 280 295 322 502 529 $38 546 479 487 518 519 532 542 Actinidia6 A C G A C C A G
Actiida2 T C A A G C C G C G C C C G G dctinidia7 A C G A C C A G
Actinida3 A A G A G C C A C A T T T G G Actinidia8 A C G A C C A G
Acinida5 A C G A G C C A C AT T T G G Actinidial2 A C G A C C A G
Acinida9 A A G A G C C A C AT T T G G  Adidall 4 T c 6 6 T CG
Actinidiall A C G A G C C A C A T T T G G ActinidialS AT G A T T A G
Acinidial A A G A G C C A C A T T T G G Actinidialy A C G A C C A G
Actinida6 A C G A G C C A C A T T T G G Actinidia0 A C G A C C A G
Actinidia7 A C G A G C C A C A T T T G G Actinidia10 A ¢ G A C C A C
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Hinh 1. Cay phat sinh ching loai ctia 14 mau Kiwi dwa trén trinh tw gen
matK va vung Internal Transcript Spacer.
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Actinidia-15

Actinidia-3 ] C
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Hinh 2. Cay phat sinh chiing loai ctia 14 mau Kiwi dwa trén trinh tw DNA
cua cac gen rbcL, matK va vung Internal Transcript Spacer.

100y
9 ! Actinidia-19

0.002

3.2.5. So sanh két hop cdc trinh tw gen rbeL, gen matK va ving
ITS matK va ITS cua 14 mau Kiwi dwoc thu thap

Cay phat sinh chung loai ctia 14 mau Kiwi dya trén trinh ty DNA
két hop cac gen rbcL, matK va ving ITS chia 1am 3 nhém chinh
(hinh 2). Nhom I chia 1am 2 nhém nhé gdm nhém IA gdm cac mau
Actinidia 1, 6, 7,8, nhom 1B g6m cac mau Kiwi 10, 18, 21, nhém IC
gdm céc mau Actinidia 3, 5. Nhom I1 gdm 3 mau Actinidia 12, 19, 20.
Nhom I gdm céc mau Actinidia 2.

Ket qua trén cho thay, cac vung gen khac nhau c6 hi¢u qua danh
g1a moi quan h¢ di truyén va xac dinh glong khac nhau. Nghién ctru
nay cho thay gen trong luc lap c6 sy bao ton cao hon trong nhén.
Trong do6, khi su dung hai viung gen rbcL va matK cho sy khac bit
cua cdc trinh tu nghién ctru 1a 7 vi tri trong khi d6 vung ITS trong nhan
cho sy khac biét gitta cac trinh ty voi 68 vi tri khac biét. Vung ITS
trong nhan cho nhiéu vi tri sai khic nhu vay do trong qué trinh sinh
truong va phét trién di xay ra qua trinh lai tao dan dén trinh ty DNA
trong nhan ¢6 sw bién doi dong thoi dic diém di truyén cia cy Kiwi
d& anh huong boi diéu kién moi truong bén ngoai. Ddng thoi, khi két
hop nhiéu trinh ty DNA cua cac ving gen cho thiy c6 hiéu qua hon
trong viéc str dung tirng vung gen riéng 1¢.

4. Két luan

Nghién ctru cho thay, dua trén | gen rbel, gen matK va Vl‘mg ITS ¢6
thé xac dinh mdi quan hé di truyen mot cach tuong 601 gifra 20 mau
Kiwi thu thap. Buge déu c6 thé xéc dinh dugc nguon goc ciia cac mau
g10ng Kiwi nay tir cdc loai 4. deliciosa va A. chinesis chiém da so;
nguon thir 2 tir lodi A. callosa va ngudn thi ba tir loai A. latifolia. Két
qué nay ciing cho thay kha ning xac dinh mdi quan hé di truyén cua
cac vung DNA barcode rbcL, matK va ITS 1a khac nhau, hon nira, viéc
két hop giita cac ving trinh tw voi nhau cho hiéu qua cao hon khi sir
dung riéng 1¢ trong viéc danh gia mdi quan hé di truyén ciing nhu xac
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dinh loai. Tir két qua trén cho thay, viéc tmg dung cac chi thi phén tir
DNA barcode trong viéc nghién ciru va danh gia di truyén trén céc ciy
thudc chi Actanidia 1a kha thi. Tuy nhién, viéc xac dinh chinh xac tirng
maiu & mie do dudi loai can nhing nghién ciru, phan tich thém bang
cc ky thudt va chi thi phan tir khac nham dam béo tinh chinh xac va
d¢ tin cay cua phuong phap.

LO1 CAM ON

Nghién ctru nay duoge hd trg kinh phi boi Vién Han 1am Khoa hoc
va Cong nghé¢ Viét Nam voi ma so dé tai NCXS01.03/22-24. Cac tac
gid xin chan thanh cam on.
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