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PHAN LAP VA XAC PINH TRINH TU GIEN MA HOA PROTEIN VO
CUA VIRUT Y O KHOAI TAY TRONG TAI THAI NGUYEN

Khoai tay (Solanum tuberosum L.) 1a cay
luong thuc dugc trong rong rai trén thé gidi.
Virut X (Potato virus X - PVX), virut Y (Potato
virus Y - PVY), virit gay xoan 14 (Potato leaf
roll virus - PLRV), virit A (Potato virus A -
PVA), virit M (Potato virus M - PVM), virtt S
(Potato virus S - PVS)... gay ra cdc bénh xoan
lun, kham 14 va cuon 14 1a cdc virit gay bénh
trén khoai tay & Viét Nam. Vi thé cay sinh
trudng cham, s6 luong va khai lugng cu bi giam
dang ké, do vay nang suét bi gidm rd rét. & Viét
Nam, bénh virtt ¢6 & khip céc ving trong khoai
tay, phd bién gay hai nang la virdt X va Y [1, 2].

PVY la Potyvirus thudc ho Potyviridae v6i
hé gien chita ARN sgi don, kich thuéc khoang
9,7kb. PVY gay bénh nghiém trong trén khoai
tay, thudc 14, ca chua va mot s6 cay trong thudc
ho Ca. PVY c¢6 5 nhém khdc nhau, dé 1a: PVY®,
PVYY, PVY™™, PVY"Wi va PVYC. PVY gém
cac protein sau: P1, HC (Helper Component), P3,
Cl (Cylindrical Inclusion), Nia (Nuclear
Inclusion A) , Nib (Nuclear Inclusion B), CP
(Coat Protein), 6K1, 6K2 [3].

Trong bai bdo nay, chiing t6i nghién ctu
phan lap va xdc dinh trinh tu gien ma hoda
protein vo (CP-Coat Protein) ctia virit PVY &
khoai tay dugc trong tai Thai Nguyén nham
phuc vu cho viéc tao giong khoai ty chuyén
gien khang lai cac virat da cong bo. Trinh tu
nucleotit ving ma héa cua gien CP t PVY cua
khoai tay trong tai Thai Nguyén déu dai 801
nucleotit, ma hoéa 267 axit amin. Trinh tu
nucleotit cua gien CP va trinh tu axit amin cla
protein CP tut PVY cla khoai tay da phan lap
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déu tuong dong cao vdéi trinh tu da cong b trén
Ngan hang gien NCBI.

I. PHUONG PHAP NGHIEN CUU

1. Vatliéu

Hai mau 14 khoai tay bi nhiém bénh thu tix
huyén Phud Binh tinh Thai Nguyén dugc ki hiéu
ThaiNguyenl va ThaiNguyen?2.

Céc loai hoa chat, dung cu va thiét bi phuc
vu cho thi nghiém sinh hoc phan tur.

2. Phuong phap

ARN tdéng s6 dugc tidch chiét theo huéng
dan st dung hoéa chat Trizol Reagent cua hang
Invitrogen (My).

Téng hop cADN theo bo kit First stand
cDNA synthesis ctia hang Fermentas.

Nhan gien CP bang ky thuat PCR. PCR dugc
tién hanh véi téng thé tich phan tng 25 pl gém:
cADN (50 ng/pl) 3 pl, moéi (10 pM) 2 pl, ANTP
2,5 mM) 2 ul, MgCl, (25 mM) 2,5 pl, Tagq
polymeraza (5 unit/ul) 0,5 pl, dung dich dém
PCR (10X) 2,5 pl, H,O khtr ion 12,5 pl. Chu
trinh nhiét bao gébm cac budc sau: 94°C-3 phdit;
94°C-1 phut, 52°C-50 giay, 72°C-1 phut 30 giay
lap lai 30 chu ki; 72°C - 10 phdt va luu gitt &
4°C. San pham PCR nhan gien CP duoc kiém tra
bing dién di trén gel agaroza 1%. Gien dugc
lam sach (thoi gel) theo bo Kit cia hang Bioneer
va gan vao vécto pBT (phong Cong nghé t€ bao
thuc vat - Vién Cong nghé Sinh hoc cung cép),
sau d6 dugc bién nap vao t€ bao kha bién E. coli
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chung DHS5a. Tach plasmit theo bo Kit cla
hang Bioneer. Trinh tu nucleotit ctia gien CP
dugc xac dinh trén may doc trinh tu nucleotit tu
dong ABI PRISM@ 3100 Advant Genetic
Analyzer cia hang Ampplied Biosystem. K&t
qua doc trinh tu gien dugc xUr 1y bang phan mém
DNAstar va BioEdit.

IL. KET QUA VA THAO LUAN

1. Két qua nhan gien CP
Dé phan lap gien CP, chiing t6i da thu thap

ol <—1200bp

a

mau 14 khoai tay bi nhiém virdt tr huyén Phid
Binh, tinh Thadi Nguyén. Sau d6, ching toi tién
hanh tich ARN téng s6 tir mau 14 nhiém bénh
va téng hop cADN tir ARN tdng s6.

Dé phat hién su c6 mat clia gien CP & hai
mau khoai tay bi nhiém bénh, chdng toi st dung
cdp moi dac hiéu dugc cung cap boi Phong
Cong nghé t€ bao thuc vat-Vién Cong nghé sinh
hoc dé nhan gien CP. Poan gien CP duoc nhan
lén bing phuong phdap PCR, két qua nhan gien,
clony-PCR duoc kiém tra bang cdch dién di trén
gel agaroza 1% va dugc thé hién trén hinh 1.

M

1500 bp

4—
1000 bp — 1324bp

b

Hinh 1. Két qua PCR nhan gien CP va clony-PCR
Ghi chii: M. Chi thi phan tir 1kb; 1. ThaiNguyenl; 2. ThaiNguyen?2.

Hinh la cho thdy, doan gien dugc nhan 1én
c6 kich thuéc khoang 1200 bp. Pé xic dinh
trinh tu gien CP, chdng toi ti€n hanh gin san
phdm PCR da tinh sach & trén vao vécto tdch
dong, bién nap vao vi khudn E.coli va chon
dong gien.

Qué trinh tach dong dugc thuc hién bang
cach gin san phdm PCR da tinh sach vao vécto
taich dong pBT, bién nap vao t€ bao kha bién
chung E. coli DH50 va dugc cdy trai trén dia
petri ¢6 moi trudng LB diac bd sung ampixillin
100 mg/ml, X-gal 40 mg/ml va IPTG 100 uM.
U céc dia petri da cdy trai & 37°C trong 16 gio,
két qua thu duogc ca khudn lac xanh va tring.
Chon khuén lac trang nuéi trong moi trudong LB
16ng c¢6 bé sung ampixillin 100 mg/ml qua dém.
Lay khudn ctia méi mau chay phan tng clony
PCR vé6i cap méi pUCIS8 dé xac dinh khuén lac
c6 plasmit mang gien mong muén. Vi cdp moi
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pUCIS8 la cap moi duoc thiét k€ chung cho cic
vécto tao dong nén khi kiém tra san phdm PCR
vira dong hod thi kich thudc cuia cac doan gien
vira nhan 1én s& nhiéu hon khoang 124 nucleotit
o v6i nhan bang cip mai dic hiéu.

M 1 2

Hinh 2. Két qua dién di tach plasmit
mang gien CP

Sén phdm clony PCR tir nhitng khuén lac



traing déu cho két qua duong tinh. Tién hanh
chon khuédn lac tring twong tng v6i 2 mau
nghién cttu ¢6 san pham clony PCR & trén nuoi
trong moi truong LB long sau d6 tach plasmit
theo bo kit clia hang Bioneer. San phim ADN
plasmit dugc dién di trén gel agaroza 1%, két
qua duoc thé hién & hinh 2.

cho thdy, chiéu dai gien CP & 2 mau nghién ctu
déu ¢ kich thuée 1201 nucleotit. Khi so sanh 2
trinh tu nay trong BLAST cta NCBI, két qua
cho biét day la cic trinh tu gien ma hod CP cua
virit PVY & khoai tay. Chdng toi két luan da
nhan, tich dong va doc trinh tu thanh cong doan
gien ma hoa CP cua virit PVY & khoai tay.

Két qua dién di trén hinh 2 cho thdy, san 2.
phdm tach plasmit sach, ddm bao chat lugng va
s6 lugng dé tién hanh doc trinh tu nucleotit clia
gien CP.

So sanh trinh tu gien ving ma hda axit
amin cua hai mau nghién ciru va so sanh
trinh tu axit amin cua protein CP ¢ mot
s6 trinh tu da dang ki trén NCBI

Pé xdc dinh chinh xac trinh tu nucleotit clia
gien CP da tich dong, ching toi ti€n hanh doc
trinh tu nucleotit ctia gien CP trén may doc tu
dong ABI PRISM@ 3100 Avant Genetic
Analyzer theo hai chiéu xuoi va ngugc. Két qua

Chiing t6i quan tam t6i trinh ty ving ma héa
cta gien CP virit PVY & hai mau nghién ctu.
Viung ma héa axit amin cua gien CP virdt PVY
6 2 mau ThaiNguyenl va ThaiNguyen2 déu cé
chiéu dai 801 nucleotit (hinh 3).

10 20 30 40 50

ThaiNguyenl GCAAATGACA CAATTGATGC AGGAGAAAGC AACAAGAAAG ATGCAAAACC
ThaiNguyen?2 GCAAATGACA CAATCGATGC AGGAGGAAGC AACAAGAAGG ATGCAAAACA
e NI B e e

60 70 80 90 100

ThaiNguyenl AGAGCAAGGC AGCATCCAGT CAAACCTGAA CAAAGGAAAA GATAAGGATG
ThaiNguyen?2 AGAGCAAGGC AGCATCCAGC CAAACCTGAA CAAAGAAAAA GATAAGGACG
B T L e T I L I

110 120 130 140 150

ThaiNguyenl TGAATGCTGG TACATCTGGG ACACATACTG TGCCGAGAAT CAAGGCTATC
ThaiNguyen?2 TGAATGCTGG AACATCTGGG ACACATACTG TGCCGAGAAT CAAGGCTATC
B e I T B e I

160 170 180 190 200

ThaiNguyenl ACGTCCAAAA TGAGAATGCC CAAAAGCAAG GGAGCAACCG TGCTAAATTT
ThaiNguyen?2 ACGTCCAAAA TGAGAATGCC CAAAAGCAAG GGAGCAACCG TGCTAAATTT
B e I T B L I

210 220 230 240 250

ThaiNguyenl AGAACACTTG CTTGAGTACG CTCCACAACA AATTGATATT TCAAATACTC
ThaiNguyen?2 AGAACACTTG CTTGAGTACG CTCCACAACA AATTGATATT TCAAATACTC
B e I T B L I

260 270 280 290 300

ThaiNguyenl GGGCAACTCA ATCACAGTTT GATGCGTGGT ATGAGGCAGT GCGGATGGCA
ThaiNguyen?2 GGGCAACTCA ATCACAGTTT GATGCGTGGT ATGAGGCAGT GCGGATGGCA
B e I B L I

310 320 330 340 350

ThaiNguyenl TACGACATAG GAGAAACTGA GATGCCAACT GTGATGAATG GGCTTATGGT
ThaiNguyen?2 TACGACATAG GAGAAACTGA GATGCCAACT GTGATGAATG GGCTTATGGT
B e L e L T e

360 370 380 390 400

ThaiNguyenl TTGGTGCATT GAAAATGGAA CCTCGCCAAA TGTCAACGGA GTTTGGGTTA
ThaiNguyen?2 TTGGTGCATT GAAAATGGAA CCTCGCCAAA TGTCAACGGA GTTTGGGTTA
B e e e L T e e

410 420 430 440 450

ThaiNguyenl TGATGGATGA GAATGAACAA GTTGAGTACC CGTTGAAACC AATCGTTGAG
ThaiNguyen2 TGATGGATGA GAATGAACAA GTTGAGTACC CGTTGAAACC AATCGTTGAG
B e L e e T e

460 470 480 490 500

ThaiNguyenl AATGCAAAAC CAACCCTTAG GCAAATCATG GCACATTTCT CAGATGTTGC
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ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

ThaiNguyenl
ThaiNguyen?2

AATGCAAAAC CAACCCTTAG GCAAATCATG GCACATTTCT CAGATGTTGC
B e e T e e I
510 520 530 540 550
AGAAGCGTAT ATAGAAATGC GCAACAAAAA GGAACCATAT ATGCCACGAT
AGAAGCGTAT ATAGAAATGC GCAACAAAAA GGAACCATAT ATGCCACGAT
O e S e e I
560 570 580 590 600
ATGGTTTAAT TCGAAATCTG CGGGATGTGG GTTTAGCGCG TTATGCCTTT
ATGGTTTAAT TCGAAATCTG CGGGATGTGG GTTTAGCGCG TTATGCCTTT
B e O S e e I
610 620 630 640 650
GACTTTTATG AAGTCACATC ACGAACACCA GTGAGGGCTA GGGAAGCGCA
GACTTTTATG AAGTCACATC ACGAACACCA GTGAGGGCTA GGGAAGCGCA
B e S e e I
660 670 680 690 700
CATTCAAATG AAGGCCGCAG CATTGAAATC AGCCCAACCT CGACTTTTCG
CATTCAAATG AAGGCCGCAG CATTGAAATC AGCCCAACCT CGACTTTTCG
e e I
710 720 730 740 750
GGTTGGACGG TGGCATCAGT ACACAAGAGG AGAACACAGA GAGGCACACC
GGTTGGACGG TGGCATCAGT ACACAAGAGG AGAACACAGA GAGGCACACC
B e e S e I
760 770 780 790 800
ACCGAGGATG TCTCTCCAAG TATGCATACT CTACTTGGAG TCAAGAACAT
ACCGAGGATG TCTCTCCAAG TATGCATACT CTACTTGGAG TCAAGAACAT

ThaiNguyenl G
ThaiNguyen?2 G

Hinh 3. Trinh tu nucleotit ving ma hoa cua gien CP virtit PVY & hai mau khoai tay nhiém bénh

Bdng 1
Vi tri sai khac trong trinh tu nucleotit viing ma hoéa gien CP ctia 2 mau nghién citu
STT Vi tri ThaiNguyenl ThaiNguyen2
1 15 T C
2 26 A G
3 39 A G
4 50 C A
5 70 T C
6 86 G A
7 99 T C
8 111 T A
Hai mau khoai tdy nghién cttu c6 su sai khdic NCBI ¢6 ma s6 AM236801, AY841269,
vé trinh tu gien CP cua virdt PVY ving ma héa DQI119141, AM236793, AM411504, AY742725,
6 8 vi tri 15, 26, 39, 50, 70, 86, 99, 111 (hinh 3, ThaiNguyenl, ThaiNguyen2, AY841268,

bang 1). Do vay, trinh tu gien cia 2 mau nay cé
do twong dong cao 99%.

Chiing toi ti€n hanh so sanh hai trinh tu axit
amin cua protein CP cua virit PVY da phan lap
tr Thai Nguyén v6i mot s6 trinh tu axit amin
ctia protein CP cua virit PVY dugc cong bg trén
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AM411502, AM411503, AY742732 [4-8]. Két
qua cho thay, hai mau nghién cttu ¢6 do tuong
dong cao (tr 92,1-98,9%) so v6i 10 mau trén
Ngan hang gien NCBI. Mau ThaiNguyenl tuong
dong cao nhat v6i miu c6 ma s6 AY742725
(97,8%) va thdp nhat v6i ma s6 AY742732
(92,5%). Két qua duoc thé hién & bang 2.



Bdng 2

Hé so tuong dong vé trinh tu axit amin cua protein CP
¢ hai mau nghién citu v6i 10 mau trén Ngan hang gien NCBI

Heé s6 tuong dong

1 2 3 4 5 6 7 8 9 10 11 12
1 98,1 | 95,5 97,0 | 944 | 94,0 | 959 | 96,6 | 93,6 | 96,3 | 97,0 | 96,4 | 1 | ThaiNguyen2
2 119 96,6 | 97,4 | 933 1929|970 | 97,8 | 92,5 | 95,5 | 974 | 97,6 | 2 | ThaiNguyenl
3 46| 35 97,0 | 93,3 1929 | 989 | 98,5 925|955 |978|976 | 3 | AM236793.pro
o 4 |31 ] 27 | 31 94,4 1940 | 97,4 | 98,1 | 929 | 95,5 | 98,5 | 97,6 | 4 | AM236801.pro
% 5158 | 71 7,1 | 5,8 98,9 | 93,6 | 948 | 97,0 | 96,6 | 94,0 | 94,1 | 5 | AM411502.pro
§ 6 (63| 75| 75 | 63 1,1 9331944 | 974|963 | 93,6 | 93,7 | 6 | AM411503.pro
\("é 7 |42 3,1 L1 | 27|67 |71 98,9 | 92,1 |1 959 | 98,1 | 97,6 | 7 | AM411504.pro
g 8 [ 35| 23 1,5 19 | 54 | 58 1,1 93,3 1 97,0 | 985|980 | 8 | AY742725.pro
= 916779 |79 |75 | 31|27 ] 83|71 95,1 | 93,3 | 929 | 9 | AY742732.pro
10 [ 38 | 46 | 46 | 46 | 35 | 38 | 42 | 3,1 | 50 95,9 | 95,7 | 10 | AY841268.pro
11131 27 | 23 L5 | 63 | 67 1,9 L5 | 7,1 | 42 98,4 | 11 | AY841269.pro
12 136 | 24 | 24 | 24 | 62 | 66 | 24 | 20 | 75 | 45 1,6 12 | DQ119141.pro
1 2 3 4 5 6 7 8 9 10 11 12

Tur két qua so sanh trinh ty axit amin cta
protein CP & virit PVY & trén, ching toi thé
hién két qua trén bieu d6 hinh cay (hinh 4).
AN236801.pro
AY241269.pro
DQ119141.pro
AN236793.pro
ANI411504.pro
AY742725 pro
Thaikguyen2
Thailguyen
{4 B avss1268pr0

AN411502.pro
4|——|: AM411503 pro
AY742732.pro

2 0
Mucleotide Substitutions (x100)

28

Hinh 4. Biéu d6 hinh cay so sdnh mic tuong
dong cua protein CP & 2 mau nghién ctu va 10
mau trén Ngan hang gien NCBI

10 2

Hinh 4 cho thdy, 12 mau so sanh chia thanh 2
nhém: nhém I gom 9 mau (AM236801,
AY841269, DQ119141, AM236793, AM411504,
AY742725, ThaiNguyenl, ThaiNguyen2,
AY841268), nhém II gom 3 mau (AM411502,
AM411503, AY742732). Trong nhém I, mau
ThaiNguyenl va ThaiNguyen2 ding trong clung
nhau mot nhém nho va tuong dong cao (98,1%).

3. So sanh trinh tu axit amin cua protein CP
6 hai mau nghién citu
Do trinh tu nucleotit ving ma héa clia gien
CP 6 2 mau nghién ctu c6 do tuong dong cao
nén trinh tu axit amin cua protein CP & hai mau
nay ciing c6 do tuong dong rat cao. Két qua
dugc thé hién & hinh 5.

0 30 40 50

ThaiNguyenl ANDTIDAGES NKKDAKPEQG SIQSNLNKGK DKDVNAGTSG THTVPRIKATI
ThaiNguyen?2 ANDTIDAGGS NKKDAKQEQG SIQPNLNKEK DKDVNAGTSG THTVPRIKAI
B I B e I e I

60 70 80 90 100

ThaiNguyenl TSKMRMPKSK GATVLNLEHL LEYAPQQIDI SNTRATQSQF DAWYEAVRMA
ThaiNguyen?2 TSKMRMPKSK GATVLNLEHL LEYAPQQIDI SNTRATQSQF DAWYEAVRMA
B I B L L T
110 120 130 140 150

ThaiNguyenl YDIGETEMPT VMNGLMVWCI ENGTSPNVNG VWVMMDENEQ VEYPLKPIVE
ThaiNguyen?2 YDIGETEMPT VMNGLMVWCI ENGTSPNVNG VWVMMDENEQ VEYPLKPIVE
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B e e e e T e e
160 170 180
NAKPTLRQIM AHFSDVAEAY IEMRNKKEPY MPRYGLIRNL RDVGLARYAF
NAKPTLRQIM AHFSDVAEAY IEMRNKKEPY MPRYGLIRNL RDVGLARYAF
B e T s I T e
210 220 230 240 250
DFYEVTSRTP VRAREAHIQOM KAAALKSAQP RLEFGLDGGIS TQEENTERHT
DFYEVTSRTP VRAREAHIQM KAAALKSAQP RLFGLDGGIS TQEENTERHT

ThaiNguyenl
ThaiNguyen?2
ThaiNguyenl
ThaiNguyen?2

B I I

260

ThaiNguyenl TEDVSPSMHT LLGVKNM
ThaiNguyen?2 TEDVSPSMHT LLGVKNM

Hinh 5. So sanh trinh ty axit amin cta protein CP & hai mau nghién ciiu

Bdng 3
Vi tri sai khac trong trinh tu axit amin ctia protein CP ¢ hai mau nghién citu
STT Vi tri ThaiNguyenl ThaiNguyen2
1 9 E G
2 18 P Q
3 24 S P
4 29 G E
Trinh tu axit amin cta protein CP & 2 mau nghiép, Ha Noi.
nghién ctu chi sai khiac nhau 64 vitrila 9, 18, Misisiou A. et al. 2004: Molecular

24,29 (hinh 6, bang 3).

K&t qua phan lap va xac dinh trinh tu gien
CP ctia virdt PVY cua hai mau khoai tay Thai
Nguyén & trén la co s& dé ching toi c6 thé thiét
k& vécto chuyén gien khang virit gay bénh trén
khoai tay trong tai Thai Nguyén.

1. KET LUAN

Ching t6i da nhan dugc gien CP bang phan
ting PCR v6i cap moi dac hiéu. San phdm PCR
dugc dong hod nho vécto pBT. Doan ma héa dai
801 nucleotit va ma héa san pham protein dai
267 axit amin. So sdnh trinh tu axit amin cta
protein CP & 2 mau nghién ciu véi 10 mau trén
Ngan hang gien quoc t€ NCBI cho thdy do
tuong dong cao (trén 92%).
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CLONING AND SEQUENCING OF THE GENES ENCODING
COAT PROTEIN (CP) IN POTATO VIRUS Y FROM THAI NGUYEN PROVINCE

NGUYEN THI TAM, CHU HOANG MAU, NGUYEN VU THANH THANH

SUMMARY

Potato (Solanum tuberosum L.) is the most widely distributed crop in tropical and subtropical zones of the
world. Among diseases potato viruses play major role in reducing the yield. PVX (Potato virus X), PVY
(Potato virus Y), PLRV (Potato leaf roll virus), PVA (Potato virus A), PVM (Potato virus M), PVS (Potato
virus S) are major viral diseases occurring in Vietnam.

PVY (Potato virus Y) is the type member of the genus Potyvirus of the family Potyviridae. The virus has
a long filamentous particle containing one single-stranded, positive sense RNA genome of approximately 9.7
kb. PVY is an important pathogen infecting potato, tobacco, tomato and other solanaceous plant species.
Different potato PVY isolates occur that can be categorized in 5 groups: PVY®, PVYY, PVY"™, PVY"Wi and
PVYC.

In this paper we report cloning and sequencing of coat protein (CP) gene of PVY from Thai Nguyen
potato. The CP gene of this isolate was found to be 801 nucleotides long, coding for 267 amino acids.
Comparison amino acid of CP protein in potato from Thai Nguyen with ten sequences on NCBI showed that
amino acid was 92.1-98.9% homology.

Ngay nhdn bai: 21-7-2007
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