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Cloning and Sequences Analysis of Heilongjiang
Isolate Potato Virus Y CP Gene
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Abstract: For the research of potato virus Y. pair of primers PVYF,PVYR were designed according to the com-
plete genome of potato virus Y (PVY) in GenBank,the PVY CP gene was amplified from strain isolated from
Heilongjiang. After that,the information of amino acid sequences with computer technology was studied. The
RT-PCR results showed that the primers could be amplified the CP gene fragment. The analysis of sequence re-
sult showed that the CP gene amino acid homology of Heilongjiang isolate and other 40 isolates of PVY in Gen-
Bank were 92. 1% ~97.4% ,CP gene was highly conserved that could be used as antibody gene to detect the

PVY virus.
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B AR B L far A6 L 2% M RN B B S ) 46 2 B
T A RNAS Y s g 25 R S8 27 JE 0
RNA (P B, SR . LLLT A6 A6 Il 44 R}, 3E
AT RNA 3 $12 B SC i A& D4 E

AR T 22 L H R e AR,
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AR A28 P — 0 O e il L R % B S DR - S TR A e
O3 8 Bl it 52 i E B PCR WIFSE HAE AR Rl 41 41
FORBEE S R T R AL R A s TP
(1 3 By, T A O BT E A RNA Z 5 28l 59
AR A LR AR G SR T e A 4T AR
IR LR AR, R T & E HMEH T 22
M AE 20 1 RNA $2 B0 & RNAiso Plus 2t 7
P 2B CTAB ¥ SDS v 45 HULT 46 46 e 4H 21
P RNA, BHEBRREE ML A8 E
I H e 3E F T 2046 28 % 17 6 RNA (19 32 BUJy 2%
RS FAE Y2 KR TR & AR 7T 10 T i 24
SEHLA
1 kRS Jr ik
1.1 ##l

DAt 21 FL AT AL B R A R BRORE R VR T 3%
AR R 2= 2T A6 R0 3 . 45 A6 30146 TR WU P
HE TR AP, T — 80 C AL IR VKA A~ 17 % H .
T2 RNA 2807 & (WA 3 R wAdE Y
A A R A D). RNAiso Plus it # (14 B K i
TaKaRa AP ARGBR AR (5 g- L' SDS.2 %%
T By A FEE (2524 DIRA W 5 mol-L!
KAc (pH4. 8)., LiCl, 3 mol « L' NaAc &
W (pH5. 2) KK L AR T %0k 0. 1% 1) DEPC,
37TCHAPE 24 h J5 & R K £& . 1. 0 mol+ L
NaCl.0.5%SDS.10 mmol+L"' Tris-Cl(pHS. 0) .
2.5 mmol. L' EDTA.
1.2 £IIEM S RNA B EX
1.2.1 RNA KM ERRZ F SMHE RNA #
B &5 vk, 40 i B 0.5 g AN [ i 91 A9 20 46 46
M THReR T, BFES MY KI5 5682 2 1.5 mL &0
B, 50~100 mg HEMA 1 mL /92 fE
RL EAI% . AEEMAERARBEST RL AW

10% ., RIZIETGIRA).H# % 5 min, 12 000 remin’,
A°C B0 10 min; W B VE T 3 0 B 0 b, B
I mLAZEE A 0.2 mL & 45, BIZIZ W 15 s, 5
B 3 min, 12 000 remin',4°C&.[> 10 min ¥ EJE K
HER ZFE LA R IMA 1A RBUY 702 2%
RS e I - 1| N9 I QAN 1 5 ) SOA N S
10 000 1 min' B.0> 45 s, FFEW : MAS00 pLKH
F RE, 12 000 remin' B .0 45 s, 3K A
700 pLEEWEW RW,12 000 remin’, B> 60 s, 5
BEW A 500 L RW,12 000 remin’, B§.L» 60 s,
FE R W K W B A RA K R A i gE R
12 000 remin B.0> 2 min, /&5 25 RW ;5% 0% f
H RA AT RNase free .08 H, ] B B IR
i A 50 pl FEAETE 65~ 70°C K o R
RNase free /K, & H#HH 2 min,12 000 remin' &
O 1 min, Fif8 RNA B E T —80CIAA74& H .
1. 2. 2 RNAiso Plus & #] s £ B Takara
RNAiso Plus i 7 % B3 45 J7 ¥ # 17, fir % RNA
WL T —80°C fR4F .

1.2.3 #& B # CTAB* F#HLO0.5 g ANEBM
CLAEACIE T B b, VR AU B 78 4 s L i 7% )
1.5 mL B0 d. mA 600 uL 65°C i 44
CTABEW UM A 3% 0 - 2 B, 784
GRS 65°C /KR 5 min, FRIREHIRST .
BHLIMA 600 pL By« S5 - 5 0B A IR G (25
24:1),J8%27,12 000 r » min' B> 15 min; B i
A 1/10 fKFH 5 mol- L' KAc(pH4. 8),1/10
R TEK G B, SRR BRI & W51, 4°C
ZAFEF .12 000 remin 2.0 15 min, WEEL E 57
W R 2 OF B LA R A 1/4 (R B i e
LiCl,4°C ,12 000 remin', &> 15 min, & .
fil 1. 2 mL SSTE [1.0 mol-L" NaCl.,0. 5%SDS,
10 mmol« L' Tris-Cl (pH8. 0 ),2. 5 mmol+L"
EDTA ]38 53 % ff UL VE 5 In A [ AR R 19 - 4
SREE IR AW (25:24: 1), 4R AS), 4°C 4
T .12 000 remin, B .0 5 min, WH 3 B H 0
B I 1/10 R R 3 mol- L' NaAc(pH5. 2)
2 AR TE K 2, 4°C 12 000 remin’ 5.0
10 min, WAEUTTE . 75 % L VR DUTE 2 K, =
T8 T 30 pL DEPC sk b, 4§ RNA
WL T —80°C - 7F .

1.2.4 SDS i =% Kam-Lock 25U i1y )5 3k
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3BB[R A6 B AE Y A RNA 1 L 75 B
10 % J5 AR i U AR I 230 . 260 F1 280 nm
AR WEOEAE , IF T RNA B Je gl i, B 1 L
RNA ¥ F 10 g« L' 48 % B IR B . X £ Ay 2
RNA #4758 B PR 53 #
1.4 RT-PCR 4 #F

Tllumina ¥ e E /& ZE NCBI Short Read
Archive B4 FE , B 55 . SRA047279. 2) 3-8 1 &1
AEHE A 75 i 635 1 Unigene27556 (594 bp) .
it ClustalX £ 5 Fb X A H AR 57 X 4% B8 5
YR, R 51 9 % 1T 8K Primer 5. 0, 3%
1% R 5 M5 % MYB Unigene 27556-F: TC-
GAGGCATTTAAAAGGCCGTG F1 MYB Unigene
27556-R: GCAATCGATCAACCATTTCGC, i
1o XA ]y v 4R B 20 46 900 46 9146 9 (1) 5. RNA
PEAT R S LAAR B () cDNA S B f ., F1) F 2L A
5 M B 4 (MYB Unigene27556-F . MYB Uni-
gene27556-R) 4T PCR ¥4 . Wi 9 14 i F BLAY
KN H500 bpZidr . PCR AL i F8 5 K  94°C Fi

A5 PE 6 min; 94°C A5 30s,60°CiB & 30 s,72°C 4E
{1 min;72°CZE{f 10 min., fE¥ 30 k. P =
Y HEAT S5 R I H DK A T
2 HiR R
2.1 RNA#@ERRENE

i il NanoDrop2000 i it i RNA [ i &
WeBE A K O % BE LU {E . ODugso /ODygo A1 ODyg, /
ODys » LAKE 35 RNA 21, B3 1 ol RNA $##
it 7] & ¥ . RNAiso Plus 2t 7 ¥ F1 ok B
CTAB B # U 8 RNA ODygo /ODog, fB % 2 B2
7 CTAB AL WA B KT 1,80, lfE A 1. 9~
2.1,0Dy, /ODyy fH (B 2 K (9 CTAB 3 % 4E 1]
MAETE WA ¥R T 2.0, £ 8 RNA FigE4s. 4l
FE A 5 SDS B BUAY A RNA ODyg /ODygo /N F
1.80,0Dy5, /ODyyo fH/NF 2. 0, 15 B $2 HL 5 RNA
JRER 2 HFERMBAE N . W RNAiso Plus
MR CTAB 3 #2 BRI A9 & RNA ¥R B 55
M RNA 2GR H & A SDS 242 IH) 9 RNA #k
JERAR .

®1 ARRBAZENAERNANIELTEDS RNA REERPLILE

Table 1 Comparison on total RNA purity and concentration in different flowering
stage by different isolation methods
PO ENGILEE: A RNA HREE/ (pgep )

Extraction method Different flowering stage

()I)ZG(] /()DZR[)

ODz60/ODy30
Total RNA concentration

RNA &L & ik AT
RNA Extraction kit WAL
e

AL

RNAiso Plus #: e
RNAiso Plus reagent THE]
e

AW

PR CTAB % AE3E 1
Improved CTAB method 146
AL

AW

SDS % B4

SDS method &AL
AL

2.13 2.15 278.8
2.18 2.14 366. 4
2.17 2.05 323.7
2.15 2.09 180. 7
1.93 2.05 1477.3
1.90 2.03 1367. 4
1. 99 2.13 1292.0
2.03 2.11 1296.5
2.13 2.17 1373.0
2.01 2.09 1367. 2
1. 97 2.00 1266. 3
2.11 1.99 1245.2
1.77 1.93 230.0
1.71 1. 88 253.4

.73 1. 96 399.2

.69 1.92 121.7
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ME 1A B.C AT LLA H RNA $2 Bt & .
RNAiso Plus i 7 ¥ Mgt B CTAB 3 $#£ B Ad 41
AEAEME A RNA A7 315 Wi 59 28S 1 18S P 25417 . i
WA B, RNA H gk 20 47, 2% B 2 Ui
RNA g5 523, JC W W % i, RNA 4l 45,
B KW TE Y, SDS B ELN RNA, 441
AU, AT HEH B4, BEWTER B RNA fEAET5
PUEI S e

A B C D

1234 1234 1234

A. B, C. DAFHINRNAZBUAHAE . RNAiso plusi{filik, BR
CTABYEFISDSYEE 1: 685 BA:2: 00 76303 B8 6 4. 0
A,B,C,D,were RNA extraction kit, RNAiso plus reagent,modified CTAB and

SDS respectively method 1:bud;2:early flowering;3:flowering;4:bad flowering

1 R D7 B S I ZE A6 46 RNA
Fig. 1 Total RNA extracted from safflower
by different methods
M 1 2 3 4

500 bp

M: DL2000;1: SDS¥:;2: RNARHI&¥:;
3. SRR ACTABE:;4: RNAiso plus?ié
M: DL2000;1: SDS method;2: Improved CTAB method;
3: RNA Extraction kit; 4: RNAiso Plus Reagent

[ 2 MYB Unigene27556 4K RT-PCR £
Fig. 2 Detection of MYB Unigene27556 gene by RT-PCR

2.3 AEFAZEERBRA RNA # RT-PCR 5 #f
BELLAE W) AL W A8 I B RNA 5 5, LR 15
19 cDNA M#iH, )40 48 Tllumina/Solexa
A i T MYB Unigene27556 3% K A
B dE4T RT-PCR ¥ 4F. 453 % W, RNAiso Plus
A RNA 2 PG &k fst R 19 CTAB i
PRI B RNA ST R %45 211 cDNA ¥R
B H ) 2571 (500 bp Z£45) . fH RNAiso Plus if
TR B i, JOAE e S A B, SDS 1k %
# .RT-PCR L HM & (LK 2), L, 785 42

Xt 21 A6 AC I N SR 6 M B AN 2T AL B R (1 4 T
He W2 i b, AT S %k ] RN Aso Plus i 71 3
FRIAE M B RNA
3 R

1R B RINAH U 56 PR 36 3k 40 A i) ¢
L) A iAok E B RT-PCR F1%¢ Y6 2 8 Re-
al-Time PCR & 55 1. 345 & BT it . JC DNA 75 4L
) RNA J&H e m™

AW XIS LN A E AR NN R Y ey
WY E AR S RNA R4 4, 380 RNA %
PR ABEEE Y. B LR mb &
SH RNA PR R BB 25 5 RNA
YT T B 5 TR 40 i X DA 43 S 4R R
I AT BEBEAT S0 R B 20 2 W 1 ik AT 4
TEAEME RNA 8 HL, & H 3 Oy 47 CTAB
7% .SDS 6 . TRIZOL ¥ .7 i b TRIZOL 51 2%
A & vk . AWFIE R A 4 Fh 7 k2 mT dh2 1
RNA, {H 5 5 28 H AR K X 5 4 5 i3 i R ) A
B 22 5 kY

ALK R T RNA 2 B 7 & . RNAiso
Plus i ¥ . st R ) CTAB ¥ F1 SDS ¥ 43 51 #2
BT AR B ) 20 A6 AR 3 b i) RNAL 25 3 3R B, R
] RNA {7 & J7 ¥ . RNAiso Plus i 7 32 1 2k
B CTAB 3L RNA Lk B85 4, i& L F
LIAEAEME ) RNA 42850, SR %) CTAB 3L HL
F) RNA F= i i 5 4 46 5 i, (H 2 B 1R #E
Fe K, 20 B BB, SR G B2 v RNA 25 5 B
BB AES R RNA $2HU5 s RNA 2 507 &
PEEURY RNA, FE4F, 463 R R L e WAy
A, HERE M RT-PCR X} 14584 2R AR 1
S T VR R TR DO R SR B
F o) —Fh 32 BT 5 s RN Aiso Plus & 57 &5 #2 B g
RNA F= & s b Al BRE W AR e,
WIS = W H R TR Z — . 15 H T Real-
Time PCR } Northern £ .

FE ) 45 A~ L 2L B AS TR sk 301 T 2 5 10 b 22 ) T
B4 22 BIAR . P RNA % $2 By 25t R R A
[ 2k T #: % RNAiso Plus 38 # 1E %F A [F 46
WL AEAE M RNA B 52 BUSCR , Az 0k $ B2
TEACTEAE 75 ] R A6 30] B A6 0 R AE 01 ) RNA
HEAT RGN, 45 OSSR B A AN [R) TF A6 I 0 2% 5
T RES. Wik, iz EEHTF& AN
FEAEME RNA BUHE. A8 B 1 73 0 07 32 1T
FHR LT o fofF P it B i 44 SRR e, 38 Bt A R
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Study on Total RNA Extraction from Safflower Petals

ZHANG Xue'? ,GUAN Li-li"* , HAN Yi-lai’ ., YANG Jing' ** ,DU Lin-na'?, LI Xiao-kun'
(1. Ministry of Education Bioreactor and Drug Development Reseach Center,Jilin Agricultur-

al University,Changchun,Jilin 130118;2. College of Life Science,Jilin Agricultural Universi-

ty, Changchun,Jilin,130118)

Abstract; It is difficult to isolate total RNA from safflower petals because of a great deal of polysaccharides,

polyphenolics, anthocyanins and other metabolites. To explore suitable RNA extraction method of safflower
petals, total RNA was isolated with the method of improved CTAB method, RNA extraction kit, RNAiso Plus
Reagent and SDS method. The results showed that RNA extracted by total RNAiso Plus reagent method had
best integrity,high purity,high concentrations. The total RNA isolated by this method was proved to be rela-

tively intact and high purity. The isolated RNA could be used in quantitative real-time PCR and other molecular

biology experiments by RT-PCR analysis.

Keywords: Carthamus tinctorius L. ; total RNA extraction; RNAiso Plus reagent method



