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including Vietnam. Plant morphology, agronomic traits and chemical
components have been mainly used recently for tobacco selection and breeding
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Published: 14/7/2022 programs in Vietham. Molecular markers have been successfully developed

and used for tobacco improvement worldwide, but the reports on utilizing these

KEYWORDS markers for Vietnamese tobacco cultivars are very limited. In this study,
variation of 71 local tobacco genotypes was assessed basing 16 important agro-

Gene resources morphological traits and 5 SSR markers. The classification based on the agro-
Morphological markers morphological traits revealed three distinguishable groups with differences in
SSR markers the total leaf number, the leaf length and width as well as the fresh and dry leaf
R weight. The SSR results showed a great genetic diversity among the tested
Genetic diversity tobacco population. Particularly, the Shannon's diversity index (I) and
Nicotiana tabacum Unbiased Expected Heterozygosity (Uhe) values were more than 0.5.

Interestingly, the classification of tested tobacco based on the SSR markers was
highly consistent with the results of the agromorphological division, especially
for yield-related traits. Our results provide a potential to develop and utilize the
SRR markers for tobacco breeding programs in near future.

DPANH GIA PA DANG NGUON GEN THUOC LA (Nicotiana tabacum)
TAI VIET NAM DUA TREN PAC PIEM HINH THAI VA CHI THI PHAN TU'SSR
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Vién Cong nghé sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam

2Cong ty TNHH Mgt thanh vién Vién Thusc 14

THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 02/5/2022 Thudc 14 (Nicotiana tabacum) la mot -trong nhiing cay cdng nghiép quan trong
¢ Viét Nam. Hién nay, cong tac tuyén chon, lai tao giéng thudc I4 & nudc ta

Ngay hoan thign: 14/7/2022 chu yéu dua trén céc dic diém hinh thai va céc tiéu chi chét luong. Viéc phat

Ngay ding: 14/7/2022 trién va tng dung céc chi thi phan tir da mang lai nhiéu thanh céng trong chon

tao gidng thudc 14 trén thé gisi, tuy nhién cac nghién ciu & Viét Nam van con

TU KHOA rét han ché. Trong nghién ciu ndy, ching toi két hop 16 ddc diém hinh théi va
- 5 chi thi phén tir SSR dé danh gia su da dang ctia 71 nguon gen thuée 14 Viét
Nguon gen Nam. Két qua danh gi4 dua trén déc diém hinh théi cho thay cac dong thubc 14
Dic didm hinh thai duoc phén chia thanh 3 nhom véi su khéc biét vé cac dic diém hinh thai quan
Cﬁi thi SSR trong nhur tong s6 14, chiéu dai, rong cua 14, khdi Iuong 14 kho va tuoi. O két

o qua danh gia da dang di truyén duya trén chi thi SSR, 71 ngudn gen thudc 1a
ba dang di truyen nghién ciru c6 tinh da dang cao véi chi sé da dang di truyén Shannon (1) va gia
Nicotiana tabacum tri khac biét di truyén (Uhe) déu I6n hon 0,5. Pang chu v, két qua phan nhom
thong qua chi thi phan tir SSR c6 mie do tuong dong cao véi cach chia nhém
dya trén dac dlém hinh thai, d4c biét Ia chi tiéu ning suét. Diéu nay cho thiy
tiém nang phat trién va (g dung cac chi thi phan tir SSR trong hd tro cong tac
chon tao gidng thudc I4 & Viét Nam trong tuong lai.
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1. Giéi thiéu

Thuéc 14 (Nicotiana tabacum) la céy cong nghiép quan trong vai gia tri kinh té cao trén thé
gidi ciing nhu ¢ Viét Nam [1], [2]. Tai Viét Nam, cong tac nhap néi va lai tao glong thudc 14
nédng suat cha yéu duya trén cac dic diém hinh thai nhu:ng cho két qua han ché, dong thoi ton
nhiéu thoi gian va cong suc. Vi vay, viéc phat trién cac cong cu sinh hoc phan tir két hop voi
phan tich hinh théi trong chon, tao gidng thudc 14 I1a chién luoc tiém ning va dang duoc quan tam
trong nhitng nam gan day. Céc trinh tu Iap lai don gian (SSR), duoc biét dén nhu 1a cac chi thi
phan tir hiéu qua da duoc tng dung trong cac nghién ctu vé da dang di truyén va chon tao giong
thude 14 [3], [4]. Yang va dong tac gia (2020) ghi nhan 5 trén 7 chi thi SSR duoc thu nghiém cho
tinh da hinh di truyén véi 10 giéng thude 1a phan tich [5]. Ngoai ra, 120 chi thi SSR ciing da
duoc phat trién va st dung trong nghién ciru da dang di truyén caa 231 dong thuéc 14 trong
nghién ctru cua Tong va dong tac gia [4]. Gan day, mot s6 nghién ctru da xay dung va phat trién
cac chi thi SSR ¢6 tinh twong quan cao vdi cac tinh trang hinh thai va ng dung trong chon tao
giong cay trong, trong do co cdy thudc 14 [6]. Bién hinh, nghién ciu cia Darvishzadeh va dong
tac gia (2013) trén 35 gidng thudc 14 véi 8 dic diém kiéu hinh va 13 chi thi SSR cho thiy c6 su
tuong dong cao vé két qua phan nhom [6]. O Viét nam, viéc két hop két qua phan tich da dang
quan thé dwa trén dac diém hinh thai va chi thi phan tir da rat ngin thoi gian cling nhu néng cao
hi¢u qua lai tao glong ngd, bo [7], [8]. Tuy nhién, cac nghién ctiu str dung chi thi phan ti dé danh
gia da dang di truyén cua cac giong thude 14 van con rat han ché. Hién nay, chua 6 cong bb nao
vé danh gia twong quan chi thi phan tir SSR va cac dac diém hinh théi trén cac giéng thudc 14 tai
Viét Nam. Trong nghién ctu nay, chiing t6i sir dung 16 dic diém hinh thai va 5 chi thj SSR dé
danh gi4 su da dang ctia 71 ngudn gen thudc 14 dang luu gii tai Vién thube 14, dong thoi phan
tich sy twong quan cua hai loai chi thi nay.
2. Phwong phap nghién ctru
2.1. Vit liéu nghién cuu

Vit liéu: 71 dong thude 14 dugc cung cip boi Cong ty TNHH mat thanh vién Vién Thube 14
vé6i cac thong tin vé diac diém hinh thai dién hinh (Bang 1). Cac chi thi SSR (Bang 2) lién két véi
maot sé dic diém ndng sinh hoc dién hinh trén mot sé giéng thude 14 dugc tham khao trong céc
nghién ctru trude day [5].

Bang 1. Thong tin vé 16 ddc diém hinh thai cua 71 giong thuoc 14 nghién cizu

. Gia tri Giatri Gia tri
STT Tinh trang thap nhét lén nhét trung binh
1 Chiéu cao sinh hoc ca chum hoa (cm) 119,0 238,1 173,5+23,71
2 Chiéu cao sinh hoc (khng bao gdm chum hoa) (cm) 86,0 216,8 138,38+25,94
3 Tbng sb la trén cay (14) 12,6 35,5 19,74+4,35
4 Daila(cm) 36,9 72,6 62,36+7,47
5 Rong la (cm) 14,4 39,7 30,86+5,45
6 Goc gan (d9) 39,5 87,1 67,14+11,77
7 Goc la dong than (d0) 36,8 70,1 49,3774
8 Khdi lugng 1 tuoi (gram) 12,0 79,0 49,23+13,29
9 Khéi luong 14 kho (gram) 1,8 8,9 6,3+1,7
10 Ty Ié 14 tuoi/khd 6,3 9,5 7,96+0,78
11 Ty Ié cong 14 (%) 20,0 40,0 27,59+4,1
12 Ty lélacap 1 va 2 (%) 11,0 90,0 51,84+14,9
13 Duong kinh than (cm) 1,8 3,9 2,73+0,37
14 Do dai léng (cm) 3,7 9,9 6,67+1,5
15 Ning suat kho thyc thu (tin/ha) 0,6 2,0 1,14+0,28
16 Ning suét kho Iy thuyét (tan/ha) 0,6 3,0 1,660,48
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2.2. Phwong phap nghién ciru

Tach chiét DNA tong so: Mau 14 non cua 71 giéng thude 14 duge tach chiét DNA theo phwong
phap CTAB cuia Ziegenhagen va cong su (1993) véi mot sé cai tién [9]. Nong do va do tinh sach
ciia DNA duoc kiém tra trén gel agarose 0,8% va quang pho hap phu ODasorso Str dung hé thong
NanoDrop Lite (Thermo scientific, USA) DNA dugc pha lodng vé nong d¢ 100 ng/ul va st dung
trong céc PCR.

Phan tich cac dic diém hinh thai: 16 dic diém hinh thai dwoc ma hda, st dung phan mém
NTSYS d xay dung cdy pha hé SAHN dya vao hé s twong ddng Jaccard va phuong phap
UPGMA dé phan nhém [6], [8].

Phan tich cac chi thi SSR: PCR-SSR cua 71 gidng thudc 14 véi 5 cap mdi SSR (Bang 2) dugc
thuc hién trén may Veriti™ 96 well thermal Cycler (Applied Biosystems, USA), quy trinh chay
PCR dugc thyc hién theo phuong phap ciia Darvishzadeh va cong su (2013) [6]. San pham PCR-
SSR dugc phan tich thong qua phuong phap dién di trén gel polyacrylamide 15% vaoi dém 1X
TBE, sau d6 ban gel s& dugc soi dudi dén UV va chup anh [6].

Bang 2. Thong tin cac cap moi SSR si dung dé danh gid da dang cua 71 dong thusc 14 [5]

STT Tén chi thi Kiéu lap Trinh tw méi (5°-3°)
TM10481 ATA CGATTGGTCGCGAATTTACT
1
CGCATCTTTCGTCCTCTGA
) PT54964 TA GAGAACCGTACGTTGGTCAAA
TTCTTCCTATTCGGTGTTTCTGA
, TM20580 ACA TGGAAACGTTTGCTTAAGGGTA
GTGCAACGTGGACATTTGAA
A TM10846 GAA AGCAGAGCTGCCTATGGAAA
AAGATTTGATCGCTGCGTTT
5 PT60728 CA TGAGTATTCGCACGCACAGT
CCACAGTTCCTCTCAGCGTT

Céc bang vach san pham SSR dugc ma hoa de phan tich sy da dang di truyen trén phan mém
Microsoft Excel 2016 va biéu d6 ‘quan h¢ di truyén giita cac ngudn gen thude 14 duge xdy dung
bang phan mém NTSYS 2.02. Bé danh gia hiéu qua phan tich cua cac chi thi SSR, lugng thong
tin v€ tinh da hinh PIC (Polymorphic Information Content) hay hé so da hinh di truyén cho mdi
locus (i) dugc tinh theo cong thirc PIC(1) = 1 — X Pii? (trong d6: Pjj1a tin suat allen thtr j voi locus
thir i) [10]. Phan nhom dua trén hé s6 tuong ddng Jaccard: sau khi cac mau nghién ctru duge xur
Iy v6i phan mén NTSYS 2.02 dé tinh hé s tuong dong di truyén va 1ap biéu do quan hé di truyén
giita cac d6i tugng nghién ctru [11]. Cac thong so da dang di truyén nhu sb allele trung binh (Na),
s allele hidu qua (Ne), chi sé da dang di truyén Shannon (I) dua trén phin mém GenAlEx4 [12].

3. Két qua va thao luan
3.1. Pa dang cia cac dong thudc ld theo dic diém hinh thai
3.1.1. Phan tich mét sé déc diém hinh thai quan trong

S6 14 1a mot chi tiéu hinh thai guan trong trong s6 cac tinh trang cdu thanh nén ning suit cua
cay thubc 1a thuong pham [13]. Déi véi cac nguon gen thuoc la dugc luu gitr tai Vién nghién cau
thude 14, trong dleu kién trong trot thong thuong, tong s6 la dao dong 16-25 14 va chi co 4 dong
thudc 14 c6 tong s6 14 nam trong khoang 32-38. Chiéu dai 14 cua cac dong thudc 14 phan bé tap
trung & khoang 62-72 cm, trong khi chiéu rong la phan bb déu trong khoang 26-43 cm. C4c tinh
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trang kiéu hinh khac bao gom géc gan, goc la dong than, khéi lugng 14 tuoi, khoi lugng 14 khd, ty 18
14 twoi/kho, ty 1€ cong 14, ty 1¢ 1a cap 1 va cap 2 ciing c6 khoang bién dong I6n (Bang 1). S bien
dong céc tinh trang kiéu hinh ciing dugc bao céo trong cac nghién ctu trude day [6].

3.1.2. Méi twong quan ciia 71 nguon gen thudc la théng qua cdc dic diém hinh thai

Nghién ctru trude day cho thay sy phan nhdm dua trén cac diac diém hinh thai phi hop vai sy
phan b cua cac dong thude 14 theo dia diém trong va cac dic tinh sinh trung [6]. Trong nghién
ctiru ndy, thong tin vé tinh trang kiéu hinh dwoc ching téi thu thap va phan tich theo cay pha hé
SAHN dya vao hé s6 twong dong Jaccard va phuong phap UPGMA [6], [8]. Cay phan nhém theo
tinh trang kiéu hinh caa 71 ngudn gen thude 14 dugc trinh bay ¢ Hinh 1.

Dua theo dic diém kiéu hinh, 71 dong thudc 14 duoc chia thanh 3 nhém chinh gom nhém |
(38 dong), nhom 11 (29 dong) va nhém Il (4 dong) (Hinh 2; Bang 4). Trong do, nhém I bao goém
4 nhém phuy: la gdm 13 dong, Ib gom c6 15 dong, Ic gom 5 dong va nhém Id gom 5 dong. Nhém
IT dugc chia thanh 2 nhém phu: 1la gom 22 dong, 11b gom 7 dong. Trong khi d6, nhom 11T chi bao
gém 4 dong. Phan tich hinh thai cho thiy, ca&c mau duoc chia theo cac phan nhém trén cay phan
loai c6 lién quan tryc tiép téi cac dac diém hinh thai nhu d6 dai 14, do rong 14, khdi luong 14 tuoi,
khéi lwong 14 kho, ning suit 14 kho. Trong do, cac dong c6 ning suét cao nhat tap trung & nhém |
(vi du dong Vir4241-3, Kussaga 51E, SPG140, Vir315, Coker 213, Coker_251, PMRR-4, wv..),
tiép d6 1a nhém 11 va thip nhat & nhém 111,

3.2. Pa dang di truyén ciia 71 dong thuéc ld thong qua chi thi SSR
3.2.1. Pa hinh cac chi thi SSR
Bang 3. Két qua phan tich 71 giong thuéc 14 véi 5 chi thi SSR

Kich Phén doan Phan % phan
Locus thwéc da hinh doap don doz_}n da PIC | Uhe F
(bp) hinh hinh
TM10481 150-189 3 0 100 0,86 0,985 0592 0,832
PT54964 216-288 4 0 100 0,89 0,868 0,544  -0,850
TM20580 148-151 2 0 100 0,72 0,630 0441 1,000
TM10846 121-252 3 0 100 0,91 1,075 0,636 -0,584
PT60728 161-230 4 0 100 0,94 1,374 0,749 -0,344
Téng 16
Trung binh 3,4 0 100 0,864 0,987 0593 0,011

Khi phan tich 71 dong thudc 14 voi 5 chi thi SSR, chung t6i thu duoc tong s 16 alen véi kich
thudc dao dong tir 121 dén 288 bp (Bang 3). Bac biét, toan bo 16 alen thu dugce déu ghi nhan su
da hinh giira cdc mau thudc 14 phan tich. Ham lu0’ng thong tin da hinh PIC cao va nam trong
khoang tir 0,72 dén 0,91. Gia tri PIC trung binh cua céc chi thi SSR trong nghién ciru nay (0, 864)
cao hon so véi cac nghién ctru trude day trén thudc 14 (0,3603 - 0,538) [14], [15]. Tuy nhién, so
alen trung binh trén mdi locus (3,4) thap hon so véi hau hét cac két qua da cong bd (6,84 - 14,7)
[14], [16]. Ngoai ra, cac gié tri PIC déu lon hon 0,5 cho thdy 5 chi thi ndy rat c6 gi4 tri trong
phan tich da dang di truyén cua 71 dong thudc 14 nghién ciu.

3.2.2. Quan hé di truyeén cua 71 dong thuac 14 thong qua céc chi thi SSR

Dic diém quan hé di truyén rat can thiét trong viéc lai tao va chon gidng cay trong. Cac nhém
xa nhau vé& mat di truyén c6 thé tre thanh bb va me tiém ning trong cong tac lai tao [17]. Vi vay,
cling véi phan tich twong quan kiéu hinh ciia cac dong thudc 14, chi thi SSR tiép tuc dugc sir dung
dé danh gia d¢ da dang di truyén ciia cAc mau nghién ctru nay (Bang 3, Hinh 2).
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Hinh 1. Biéu do phan nhom thé hién su twong dong cua 71 dong thuoc 14 dia trén 16 chi tidu hinh thai

Chi sé da dang di truyén Shannon (1) nam trong khoang 0,630 dén 1,374 véi gia tri trung binh
dat 0,986 (Bang 4). Két qua nay c6 sy trong dong va bién dong so véi cac nghién ctiu gan day
trén thudc Ia. Cu thé, chi s6 | trung binh lén hon so véi két qua nghién ctru cua He va dong tac
gia (2020) voi | = 0,7228 [15]. Tuy nhién, véi gia tri s6 1> 0,5 cho thay qUan the mau nghién ctu
chua c6 nguy co can huyet va an toan dé tao céc td hop lai. Ngoai ra, chi sé c¢b dinh trung binh
(F) dat 0,011, cho thiy cac dong thudc 1& nghién ciru c6 mirc d da dang di truyen cao. Mac du
vay, chi s F > 0 phan &nh tinh trang suy giam da dang sinh hoc trong quan thé mau thudc 14
nghién ciru. Gia tri khéc biét di truyén (Uhe) dat tir 0,441 dén 0,749 vaéi trung binh dat 0,593. Gia
tri Uhe > 0,5 tuong duong nghién ciru cua Fricano va cong su (2012) (0,59), mét lan nira cho
thiy cac dong thudc 14 nghién ctru c6 sy da dang cao vé di truyén [16].

Cay phan loai di truyén cua 71 dong thudc 14 dya trén 5 chi thi dwoc chia thanh 3 nhém chinh:
nhom 1 (29 dong), nhom 11 (39 dong) va nhom 11 (3 dong) (Hinh 2; Bang 4). Trong d6, nhom 1
bao gom 3 nhém phu: la gém 11 dong, Ib gdm 8 dong. Nhém 11 bao gdm 2 nhém phu: 1la gom
20 dong, I1b gém 7 dong.

Tur két qua phan nhém duya trén dic diém hinh thai va dic diém di truyén théng qua cac chi thi
SSR, chlng tdi ghi nhan cac dong thudc 14 c6 su khac biét Ion va cé gid tri trong cong tac lai tao,
chon dong thudc 14 phuc vu san xuét trong twong lai.
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He so lllll‘l‘llg dong
Hinh 2. Cay phan logi di truyén cia 71 dong thudc 14 dua trén 5 chi thj SSR
3.3. Twong quan giiva dic diém hinh thdi va dic diém di truyén cia 71 dong thudc 14 nghién ciru

Két qua phan tich su gidng va khac nhau cua 71 dong thudc 1 dua trén cay phan loai duogc 1ap
theo dic diém hinh thai va theo chi thi SSR duogc thé hién trén Bang 4. Trong d6, 14 dong cung
thuoc nhém | (C30, CMS1303, Kazimisiki, Kussaga E51, Coker 213, Coker 251, NC95-2,
SPG140, P1349-2, DH_56-19, Trung_hoa_bai_1, Vir4241-3, Bel-619, Re_vang) va 16 dong
thuoc nhom 11 (Coker_347, Coker_254, Macneir_30, NC17, SPG52, SPG58, SPG70, Hicsh_187,
Vir87, Virl68, Vir4241, Vir52-1, C7.1, C176, C91) theo cach phan nhom cua ca dic diém hinh
thai va SSR. Két qua ciing cho thay, két qua phan nhém 71 dong thudc 14 dya theo 5 chi thi SSR
c6 d6 twong quan cao voi két qua phan tich véi 16 chi thi kiéu hinh. Cu thé, phan 16n cac dong
thudc 14 nam trong cac nhom dua theo két qua phan tich chi thi SSR ¢6 do tuong dong cao vé cac
ddc diém hinh thai nhu d6 dai 14, do rong 14, khdi luong 14 twoi, khéi lwong 14 kho, ning suit 14
kho. Trong dé, cac dong nam trong nhém | ¢6 cac gia tri vé hinh théi 16n nhat, cac dong cly &
nhom 11 mang gi4 tri trung binh va thap nhat & nhém 111, Biéu ndy cho thiy gia tri cta cac chi thi
SSR nay cho cong tac danh gia da dang di truyén va chon tao gidng thuéc 1a. Két qua danh gia da
dang cua 71 dong thudc 14 nay két hop giira dic diém hinh thai va chi thi SSR phi hop véi cac
nghién ctru trude d6 [6]-[8]. Cu thé cac nghién ctru trude day trén thude 14, ngd, bo ciing cho két
quéa phan nhém theo kiéu hinh va chi thi SSR ¢6 su twong dong cao.
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Bang 4. Sur giong va khac nhau cua 71 dong thuoc |14 dua trén déic diém hinh thai va chi thi SSR

Kgéhrigu HT SSR Kihiegudong HT SSR  Kihigudong HT SSR Kihiéudong HT SSR
C30 [ I NC17 I Il Trung_hoa bai 2 I Il Bel-6112 I
CMS1303 | I NC82 | Il Vir23-5-3 | Il Bel-619 | I
Dai_kim_tinh 1 I NC95-1 1 I Vir276_Krawat | Il Re_vang | |
Kazimisiki | I NC95-2 | I Vir297 1l | Sieu_la_cao_cay Il 1l
Kussaga_E1 | Il NC628 1 I Virl3l | Il Dupnitsa_126 1
Kussaga 51E | I SPG28 1 I Vir315 | Il Dupnitsa_160 i
Coker_319 | Il SPG28-3 | Il White_gold 1l I Rila_82 i1
Coker_48E [ Il SPG52 I I DVD I Il Tekne 11 m o1
Coker_213 | I SPG58 I I VirdX 1l I Criocdo | I
Coker_251 | I SPG67 | I Virg7 1l Il Riogrand 1 |
Coker_347 | Il SPG70 1 I Vir97 | Il Tennesse_90 | 1
Coker_254 | Il SPG140 | I Virl97 | Il TL16 1 |
Macneir_30 | Il HR62-3 | I Virl6e8 1l I C7.1 I
Macneir_373 | I Hicsh_187 1 I Virl88 1l I SpG168 1 |
Macneir_944-2 1l I P1349-2 | I Vird241 1l I C176 I
Nyieseyi_1 [ Il DH_56-19 [ | Vir4241-2 I Il K326 n 1
NC12 | Il PMRR-4 | I Vird241-3 | I CI1 I
NC13-1 [ Il Trung_hoa bai 1 | I Virs2-1 n

Ki higu: HT-nhém duoc ldp theo ddc diém hinh thai; SSR- nhém dwoc ldp theo chi thi SSR
4. Két luan

Dua trén 16 dic diém hinh thai va 5 chi thi SSR, 71 dong thudc 14 & Viét Nam c6 tinh da dang
cao va co gié tri trong cdng tac lai tao va chon dong thudc 14 ning suét tot phuc vu san suat. Két
qua phan nhom cac dong thudc 1a dya trén 5 chi thi SSR ¢6 sy twrong dong cao voi phan nhém
dua trén cac dac diém hinh thai, cho thay tiém niang (g dung cac chi thi phan tir nay phuc vu cho
cong tac danh gia da dang di truyén va chon gidng thudc 14 & nudc ta.

Loi cam on
Nghién ctru duoc thuc hién boi kinh phi cua nhiém vy “Panh gia ngudn gen cay thudc 14” cap
B Cong Thuong nam 2021 (HD s6 036.2021.QUYGEN.BO/HDKHCN).
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