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DANH GIA PA DANG DI TRUYEN MOT SO GIONG MIA
BANG CHI THI PHAN TU SSR

Thén Thi Thu Hanh', Nguyén Dtic Quang', Lé Quang Tuyén',

Nguyén Van Dy', Nguyén Chuyén Thuén'

TOM TAT
Thi nghiém nham phén tich da dang di truyén ctia 24 giéng mia dugc st dung lam giéng bé me dua vao miic dd
da hinh ctia chi thi phén t SSR. Thi nghiém st dung 38 chi thi phin ti SSR, trong d6 29 chi thi da hinh véi téng
6 143 alen dugc phat hién, s6 alen trung binh la 3,76 alen trén mot locus. Ham lugng thong tin da hinh (PIC) dao
dong tii 0,3 dén 0,88 véi gid tri trung binh 14 0,47. Céc 6 liéu thu dugc trong nghién ctiu nay cung cip nhiing thong
tin quan trong cho viéc nghién ctiu chon tao céc giéng mia nang suét cao va chit lugng t6t bing chi thi phan tu.
T khéa: Chi thi phén ti SSR, da dang di truyén, giéng mia

1. DAT VAN PE

Trén thé gidi hién nay, cady mia dugc xem la
mot trong nhiing cdy nguyén liéu cht lyc cho sin
xudt duong va nhién liéu sinh hoc. Nédng sudt mia
nudc ta trong nhiing ndm qua ting chim va van
con ¢ mtuc thép so véi thé gidi va khu vuc. Tinh
dén nam 2014, ning sudt mia binh quin ca nudc
méi dat xdp xi 65,0 tdn/ha, thip hon so véi binh
quan thé€ gidi la 70,0 tdn/ha, Thai Lan la 76,6 tan/
ha, Philippines 1a 75,1 tdn/ha, Trung Quoc la 72,2
tdin/ha (FAOSTAT, 2014).

Céc gidng mia dang phd bién trong san xuét hién
nay phéan I6n la giong nhép noéi. Do d6, chung dé
nhiém bénh va thodi hod nhanh, kha néing thich
nghi cac vung sinh thai kém. Viéc ting dung cong
nghé sinh hoc trong chon tao giéng mia con it do
su phtic tap vé€ mét di truyén ctia mia: Kich thudc hé
gen 16n, nhiéu alen trén mot locus, mot tinh trang
do nhiéu alen quy dinh. Tuy nhién, da c6 mot vai
két qua nghién ctiu rat dang chid y trong nghién ctu
& muc do phén tt nhu viéc x4y dung ban d6 lién két
di truyén cua loai mia qui Saccharum officinarum,da
dugc cong bé. Viéc ap dung ky thuét sinh hoc phan

tt hién dai nhu cac chi thi phan td RFLP, RAPD, SSR
trong chon giong, cho phép ching ta chon loc dong
thoi hai hay nhiéu dic tinh trong cing mét thoi
diém trén cung mot cd thé thay vi danh gid kiéu hinh
ctia mot quan thé mia bang cdch tim nhiing ca thé
riéng biét co chi thi phan tu lién két véi gene mong
mudn (Nguyén Vin Trii va ctv,, 2012).

Trong nghién ctiu nay, chi thi SSR dugc st dung
dé nghién ctu da dang ngudn gen ctia 24 gidng mia
dugc st dung lam giéng b6 me. Qua phén tich SSR
sé phan nhom dugc ngudn vat liéu, ti d6 lam dan
liéu cho qua trinh lai tao giéng mia & nhiing ndm
tiép theo.

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

- Céc gidng mia st dung trong thi nghiém dugc
thu thép ti tap doan tréng tai Vién Nghién ctu
Mia dudng.

- 38 cdp mdi (primer) tuong ting cho 38 doan
ADN marker SSR da dugc phat hién ton tai trén cay
mia do Hing Macrogen Han Qudc cung cép.

Bang 1. Danh sach 24 giéng mia nghién ctiu

Ky hiéu Tén giong = Ky hiéu Tén gidng Ky hiéu Tén giong Ky hiéu Tén giong
2 K84-200 14 K88-200 24 ROCI18 40 Co475
3 ROC26 15 ROC27 26 833R 43 H39-3633
4 VN99-314 16 ROC23 27 Suphanburi7 53 Uthong 5
8 ROC25 18 Vién Lam 2 28 My5514 56 K93-207
10 Co775 19 KU00-1-61 29 ROCI10 61 KPS01-25
13 K93-219 21 Uthong 2 34 RB72-454 63 DLM5

' Vién Nghién ctiu Mia dudng
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Bang 2. Danh muc chi thi phan ti SSR

EST-SSR* Forward primer (5°-3’) Reverse primer (5°-3’) Tm (°C)
168 CAGCAGCAGCAGTCTTCGTT GAACTGCGCACCGAAAGA 56,4
171 GCTTCTTTCTTTTCGTCACACC TCACCTGACCACACCTCTTTTT 56,4
174 GGAGATGCTGCGGAGGTGGTT GCCGCTTCCTCATCATATTCTTCTC 61,0
180 GGTCCCTGAAGATGAGAGTGAG CCCATGCATGTAGGTAGGAAT 61,0
181 GGCGGCTGCTTCTGGGTTTGT GGAAGCCGAGGAGCACGAGGAT 61,0
184 GCGTCCACCGGCACCACCTT CATCCCATCCCGGCACAAGAAGA 62,7
186 CCTTTGCTTTTTCCCCTTTTC GGATTACCGTTAGTTCACCCTGTC 58,9
187 CGCTCTTCTTTTGTACAGTTCATC GCTGCTACTCCGACCTTACC 54,2
188 CACCGAAGAAACGCCAAAGA TTCTTCTCACCATCAGCTTCAACAG 58,9
189 GTAAGGAAGAAGCAACAAACAACAG | GATTCGATGCAACTCTCCTGTAAA 56,4
190 TTCCTTCTGTCACCATTCATTTG CCCCTCGATGCTGATTGTTAC 56,4
191 GCGCCATCAGGGAAGCCAAAAC GCGCGTGCGAGCAGATGAAC 62,7
192 TGGTTGTCCTTCTCCCTTGTGTT CCCCACTGTCATCCACTCCTTC 58,9
193 TTTTGAAGAGAATGTGGACGAG AGCCAATTACAAACAAAAGGTG 61,0
194 ATTAACCATCTCGTGTCCCATTCC TCATCATCTTCGGTGTCCTCTTCA 61,0
195 TTCTCGCCGACGCTCACTCC CTGCCGCCCCTGTTCGTG 61,0
201 CGCGCCATGATCCTCCTGT ATTTCCTCCCTTGTCCCCTTCC 62,7
204 TGCTTCTCGTTGTTATCTTCACC TGCCAAGTTTACAGAGGAGGAA 61,0
207 CGCTTGCCTACCTCGTCTTCTCT CAGGCGAGCGGGATTGGTA 62,7
208 TGCAGTTGATTAATTTAGGGTGGTG CTCAGAAAACAAAATCAAGGTCGTC 61,0
210 GGAGGCCGAGGACAAGGTAGAG GCAGCGCACGAGCAGGTC 62,7
213 AGCCGTCAGGGGTCAGG ATTCGATGGAGCCTGAGTGAG 64,7
219 CTCCATGGCCATCGCTGCTCTG TTCTTTGGTGGTTGGTGGCTGTGG 62,7
221 GTGATGGCGCCCTTCTGCT CCGATCCATGGGGGTTCAC 61,0
222 TGGGCCGTTGCGTGGGTTGT GGCGGGCGCAAGAGACTGGA 61,0
225 GCCTAATGCCATGCCCCAGAG AGAACCGAACCTGAACTCCGATGTG 56,4
226 GCGGAGCAGGCGGAGTG GCGGTGCCGTGGGGATTA 51,3
227 GGGGGAGGACGACGACGAGGAC CACCCTCGCCATCATCCTCCATTT 63,9
228 CTCCTACGTCTGGCTCCTCCTGTC GCGTGGTGTCTTGCCTGTGG 64,7
231 CTCGTCTTCCTCATCGCTGTCTTC GCGATGAACTGGATGATGACTCTG 61,0
232 GGCAAGTGGCAAGGGGAGAT GATTAATTACCCCAACCGCCAGTC 61,0
234 CAACTTCGTACCTACACCAACACC GAACGAGAACCACGCTGAATAACT 56,4
236 TCTTTTGGTCCTCATCCTGGTTTGT TCTGGGCCTCTATATTCTGCTGTGG 63,9
240 GAGAAGCAGAGCAGCGGGTGGTG TGATCACCACGCAGCAGAGGAACC 61,0
241 GGCGCTGTTCCAATTTCCACTG GCAGCAGCGCAGCCAGAGA 58,9
243 ATATGGAGCTCCGTCTTCTTGTTA CCGTAGCTGGGGGTTGAGA 62,7
246 CACCAGAAACCGATACAACAAAGAC | AGCTCATCAATTCGTCCTATCACAC 61,0
248 CACACGCATGCCACCAACTC AAGAGGGGAAAAAGGTTGAGTGTG 61,0

Ghi chui: EST-SSR®: ¢6 ky hiéu SCB 6 ddu, vi du: SCB 168
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- Dia diém nghién ctu: Phong thi nghiém Sinh
hoc phén tu, BO mdén Cong nghé sinh hoc, Vién
Nghién ctiu Mia duong.

- Thoi gian nghién ctu: Tl thang 1 ndm 2015 dén
thang 5 nam 2016.

2.2. Phuong phap nghién ciu

2.2.1. Tach ADN téng sé theo phuong phdp cia
Saghai Maroof va cs., 1984 (c cdi tién béi B mon
Cong nghé sinh hoc, Vién Nghién ciiu Mia dudng).
Cét nho miu 14, cho vao eppendorff. Thém 1 ml
SDS 1.5% va 100 ul NaAC, & 65°C trong 30 phut
(Iac dao 10 phut/1 1an). Lay eppendorff ra, cho ngay
vao ti 4m siu 5 phat, ly tim 12.000 rpm/10 phut,
thu dich néi sang eppendorff méi. Thém 600ul hon
hop (25:24:1) vortex 1.400 vong/ phut /10 phut cho
t61 khi hon hgp chuyén sang mau tring siia. Ly tAm

lanh 12.000 vong/phut/10 phut, thu dich trong sang
eppendorff méi, thém tiép dung dich 25:24:1 theo ty
1é 1:1, ly tm lanh 12.000 vong/phut. Thu dich néi
sang eppendorff méi. B8 sung isopropanol lanh theo
ty 1é 1:2 vé thé tich, tréon déu mau, u 2-3 h, ly tAm
12.000 vong/phut /10 phut/4°C. Thu két tua, 0 tha
trong 250-300ul TE 1X d€ 6n dinh ADN c6 b6 sung
20 ul NaAC 3M dé rtta ttia. U & nhiét d6 phong trong
60 phut, thém con tuyét d6i lanh theo ty 1é 2:1 vé
thé tich khoang 640 pl, ly tAm 12.000 vong/phit/10
phut/4°C thu ttia. B3 bo ethanol tuyét doi, tiép tuc
thém ethanol 70% vao, rtia 2 lan. D€ kho ADN va
bao quan mau trong 100 pl TE 1X trong ti am.

Ghi chii: Phenol: Chloroform: isoamyl alcohol theo ty
1¢: (25: 24: 1): viét tat la hén hop (25:24:1).

2.2.2. Phuong phdp PCR véi cdc mdi SSR

Bang 3. Thanh phéan phan ting PCR va chu ky luan nhiét

STT Thanh phéin phan iing PCR Chu ky luan nhiét
Thanh phan Thé tich (ul) Nhiét 6 (°C) Thoi gian ( phut)

1 Buffer 3 95 2
2 ADN 1 95 0,5
3 Reverse Primer 0,5 Tm 1,5
4 Forward primer 0,5 72 0,75
5 Taq polymerase 0,15 72 10
6 Nudc cat tiét triing 9,85

Téng cong 15 S6 chu ky 40

Ghi chii: Tm: Nhiét d¢ gan moi (tity theo cdp moi SSR)

2.2.3. Phan tich, xi ly so liéu bang phdn mém
NTSYSpe 2.1

2.2.4. Chi s6 PIC (Polymorphic Information Content)

Ham lugng théng tin da hinh PIC (Polymorphic
Information Content) dugc tinh toan theo phuong
phap ctia Weir (1996).

Gia tri PIC chi ra kha nang phan biét gitia cac
kiéu gen d6i v6i moéi primer két hgp dugc tinh toan
ky vong cho di hgp (heterozygosity):

PIC(i) =1-3Pij?

Véi Pij tan xudt cta alen tht j véi locus SSR thi
i. Pham vi gia tri PIC tii 0 (khéng da hinh) t6i 1 (da
hinh hoan toan).

Xac dinh hé s6 tuong dong di truyén Jaccard, xay
dung so d6 hinh cay dé€ so sanh hé s6 tuong dong
clia cac mau giong dua theo phuong phap UPGMA
trong NTSYS 2.1.

M1 KET QUA VA THAO LUAN

3.1. b9 tinh sach ctia cac ADN tdng s6 sau ly trich

Lidy ADN tdng s6 sau ly trich, G v6i enzyme
RNAse trong 30 phut/37°C, phaloang 10 1an, dién di
bang dién di nim ngang Bio Rad trén agarose 1,5%,
110V, 60 phut. Két qua cho thdy, trén bang hinh dién
di khong c6 band phu, néng d9 ADN kha dam dac
sau pha loang 10 1an. Kich thuéc ADN t6ng s6 c6 su
sai biét khong qua 16n gitia cac mau. Nong do6 ADN
nay kha ly tudng dé€ tién hanh thuc hién SSR.

6 7& 9 1011 1213141516 1718

» 1000bp

300bp

Hinh 1. Dién di kiém tra d6 tinh sach cia ADN
tong so sau ly trich
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3.2. Su da hinh céc chi thi SSR cta 24 giéng mia
nghién ctu

Két qua thu dugc dya trén sy phan tich 24 giéng
mia st dung chi thi SSR cho da hinh dugc trinh bay

& Bang 4. Trong 38 chi thi st dung trong thi nghiém,
¢6 9 chi thi SCB 181, SCB 187, SCB 226, SCB 227,
SCB 231, SCB 232, SCB 236, SCB 240 va SCB 243
khong xuét hién bing ADN, c6 29 chi thi thé hién
trang thai da hinh.

Bang 4. S6 alen va gid tri PIC ctia 38 cap mdi

STT SSR S6 alen PIC STT SSR S6 alen PIC
1 SCB 168 4 0,36 20 SCB 208 6 0,85
2 SCB 171 6 0,79 21 SCB 210 4 0,37
3 SCB 174 7 0,78 22 SCB 213 6 0,74
4 SCB 180 2 0,31 23 SCB 219 5 0,78
5 SCB 181 0 - 24 SCB 221 4 0,77
6 SCB 184 5 0,67 25 SCB 222 4 0,70
7 SCB 186 4 0,53 26 SCB 225 2 0,71
8 SCB 187 0 - 27 SCB 226 0 -
9 SCB 188 8 0,85 28 SCB 227 0 -
10 SCB 189 4 0,82 29 SCB 228 3 0,42
11 SCB 190 5 0,84 30 SCB 231 0 -
12 SCB 191 7 0,79 31 SCB 232 0 -
13 SCB 192 2 0,36 32 SCB 234 8 0,30
14 SCB 193 3 0,37 33 SCB 236 0 -
15 SCB 194 5 0,70 34 SCB 240 0 -
16 SCB 195 2 0,37 35 SCB 241 9 0,38
17 SCB 201 3 0,55 36 SCB 243 0 -
18 SCB 204 2 0,37 37 SCB 246 3 0,87
19 SCB 207 12 0,88 38 SCB 248 8 0,70

S6 liéu bang 4 cho thay, s6 lugng alen khac nhau
gitia cdc locus. Trong t6ng s6 38 chi thi SSR st dung
trong nghién ctiu, ¢6 29 (76,31%) chi thi cho da hinh
v6i tong cong 143 alen.S6 lugng alen dao dong tu
2 dén 12 alen, cap mdi SCB 207 cho 12 alen, c6 5
cdp mdi cho 2 alen (SCB 180, SCB192, SCB 195,
SCB 204, SCB 225),4 cap mdi cho 3 alen (SCB 193,
SCB201, SCB 228, SCB 246), 6 cip moi cho 4 alen
(SCB 168, SCB186, SCB189, SCB 210, SCB 221,
SCB 222), 4 cdp mdi cho 5 alen (SCB 184, SCB 190,
SCB 194, SCB 219), 3 cdp moi cho 6 alen (SCB 171,
SCB 208, SCB 213), 2 cdp mdi cho 7 alen (SCB 191,
SCB174), 3 cap moi cho 8 alen (SCB 188, SCB 234,
SCB 248) va 1 cap moi con lai cho 9 alen (SCB 241).
Gia tri trung binh la 3,76 alen/locus.

Ham lugng thong tin da hinh (PIC) ctia 29 chi thi
SSR dao dong tti 0,3 dén 0,88, trung binh dat 0,47.
Céc chi thi c6 hé s6 PIC 16n hon hodc béing 0,5 sé
cho su phan biét cao vé ty 1é da hinh ctia chi thi do6
(Cordeiro et al., 2003; Pinto et al., 2004, 2006; Pan et
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Hinh 2. Anh dién di san ph&m PCR véi cip méi
SCB 194 cdc mau mia trén gel polyacrylamide 8%;
M: marker 50-2000bp

al., 2006; Oliveira et al., 2009). Ty 1¢ cac chi thi cho
PIC cao hon 0,5 1a 19 chi thi, chiém 50%.

3.3. Quan hé di truyén giiia cic giong mia nghién clu

Quan hé di truyén gitia cac giong mia nghién ctiu
dugc phan tich bang phan mém NTSYS 2.1, tu dé
xdc dinh hé s6 tuong dong di truyén gitia 24 giéng
mia dao dong tui 0,43 dén 1,0 va cdy di truyén vé
mot s6 giong mia (Hinh 3). Néu xét & muc do tuong
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dong di truyén khoang 0,6, c6 thé chia 24 giong mia
b6 me thanh 6 nhém chinh:

Nhém I: DLM5.

Nhém II: giong Uthong 2.

Nhém III:  Uthong 5 va K93-207 véi muc do
tuong dong khoang 0,75.

Nhoém IV: RB72-454 va KPS01-25 cung mtic
tuong dong la 0,75.

Nhém V: Co475.

Nhom VI: V6i 17 gidng con lai, chia thanh 2
nhom phu: nhém phu VI.1: ¢6 10 gidng: K84-200,
ROC26, Co775, K93-219, VN99-314, ROC27,
My5514, ROC25, ROC18 va 833R véi muc do
tuong dong tii 0,65 dén 0,9. Nhom phu VI.2: K88-
200, H39-3633, KU00-1-61, ROC23, Vién Lam
2, Suphanburi7 vaROCI10 v6i mic tuong dong tu
khoang 0,72 dén 0,9.

( —

Hinh 3. Phan nhém di truyén ctia 24 giéng mia b6 me dya trén phan tich ADN
v6i 29 chi thi phan ti SSR

IV. KET LUAN VA DE NGHI

4.1. Két luan

- Cac giong mia trong thi nghiém c6 muc d6 da
dang di truyén cao (cd hé s6 tuong dong di truyén
dao dong tii 0,43-1,0).

- Quy trinh thu nhin mau, ly trich ADN téng s6
6n dinh, cho chit lugng ADN t6t, bang hinh gon,
khong gay, khong tap nhiém RNA.

4.2. D& nghi

Tiép tuc thiét ké cac chi thi phan td méi ¢é tinh
chuyén biét, dac hiéu cao hon ntia cho céc tinh trang
vé ndng suét, chiu han, chiu Gng phén, khing sau
bénh dé€ lam tién d€ cho cong tdc chon giong va lai
tao giong ndng sudt cao, chatlugng tét, thich hop véi
cac vung mia nguyén liéu va gép phan tng pho véi
bién d6i khi hiu hién nay.
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Analysis of genetic diversity of some sugarcane varieties using SSR markers
Than Thi Thu Hanh, Nguyen Duc Quang, Le Quang Tuyen,
Nguyen Van Du, Nguyen Chuyen Thuan
Abstract
The experiment aimed to analyze the genetic diversity of 24 sugarcane varieties used as parents based on the
polymorphism level of SSR markers. Among 38 used SSR markers, 29 were polymorphic with a total of 143 alleles, an
average of 3.76 alleles per locus. Polymorphic Information Content (PIC) ranged from 0.30 to 0.88 with an average
value of 0.47. The data obtained in this study provide important information for breeding of high yield and good
quality sugarcane varieties by molecular markers.

Key words: SSR markers, genetic diversity, sugarcane
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DAC PIEM HINH THAI, SINH TRUONG, PHAT TRIEN
CUA MOT SO GIONG HOA TU-LIP TAI THAI NGUYEN
DPao Thanh Van!, Pao Thanh Thuy Linh'

TOM TAT
Bén giong hoa Tu-lip nhap khéu tii Ha Lan: Strong Gold, MaryBelle, LALIBELA, SeaDov da dugc trong thi
nghiém tai Thai Nguyén. Két qua nghién ctu cho thdy ca 4 giéng déu c6 kha néng thich Gng va né hoa, ¢ dac diém
hinh thai hoa nhu Iy lich ctia co s¢ cung cdp gidng. Céc giong khac nhau c6 ty 1é moc mam, kha ning sinh trudng,
phat trién khac nhau. Giéng Tu-lip LALIBELA c6 hoa mau do c¢, thich hgp véi thi hi€u st dung, ty 16 moc mam dat
100%, kha néang sinh trudng t6t v6i chiéu cao 1a 51,2 cm va dudng kinh than 1,14 cm, thoi gian sinh truéng ngan
la 31,3 ngay, ty 1é hoa hiiu hiéu cao 97,3%, chiéu cao cay hoa dat 51,2 cm va c6 dudng kinh hoa 16n dat 4,4 cm. Giéng

Tu-lip LALIBELA cho hiéu qua kinh té& dat 8.995.000 déng cho 1.000 ct trong.
T khoa: Tu-lip, hinh thai, sinh trudng, phat trién, chit lugng

1. DAT VAN DE

Hoa Tu-lip hay con goi la hoa Uat Kim Cuong
thu¢c chi Tulipa, 1a loai hoa c6 nguén géc 6n doi
(Dole John M, 1999) nén thich nghi véi khi hau va
thoi tiét mua Dong tai mién Bac Viét Nam. Gidng
hoa Tu-lip da dugc nhép vao trong & nudc ta tai 1
s6 dia diém trong nhiing ndm gin day: Da Lat, Moc
Chau, Ha No¢i, Bic Ninh... (Pao Thanh Van, Pang
Thi T6 Nga, 2007). Trong vai ndm gin day hoa Tu-lip
da dugc trong tai Thai Nguyén vao dip tét Nguyén
Déan nhung chiing loai hoa chua da dang, cay hoa
thap, nu hoa nhd, ty ¢ hitu hiéu thip (Hoang Manh
Toan, 2013). D€ lya chon dugc cic gidng hoa Tu-lip
c6 chit lugng cao, phu hgp véi diéu kién sinh thai
cta dia phuong, dap ting dugc thi hiéu ngay cang cao
clia ngudi tiéu dung, thi viéc nghién ciiu dic diém
hinh thdi, tinh hinh sinh trudng, phat trién ctia mot
0 gidng hoa Tu-lip tai Thai Nguyén 1a c¢6 co s6 khoa
hoc va y nghia thyc tién sau sac.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, dja diém va thoi gian nghién ciiu

- Vat liéu nghién ctiu: 4 giéng Tu-lip nhép ndi
ti Ha Lan: Strong Gold; MaryBelle, LALIBELA,
SeaDow.

- Dia diém nghién ctiu: Nha cé méi che, Khu Cong
nghé cao, Truong Dai hoc Nong lam Thai Nguyén.

- Thoi gian nghién ctiu: Vu Dong (thang 12/2015).
2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp bo tri thi nghiém

- Thi nghiém dugc bo tri theo phuong phép ngau
nhién hoan toan (CRD), trong nha c6 mai che, méi
giong 50 cdy, 3 1an nhéc lai, bo tri trong trong chéu:
kich thudc 18 x 20 cm, mdi chiu trong 5 cu. Téng s6
cu trong thi nghiém: 600 cu.

- Thi nghiém gom 4 cong thiic: Cong thtc 1
(B/c): Strong Gold; Cong thtic 2: MaryBelle; Cong
thtic 3: LALIBELA; Cong thtic 4: SeaDov.

! Truong Dai hoc Nong Lam - Pai hoc Thai Nguyén (TUAF)

90



