# ok F R F 4R 2010, 27(6): 890 - 895
Journal of Zhejlang Forestry College

) P B B 2 37 AR W 0 B R IR GG i 1R A 3R
Rowr, OB, REE, om0, BEE, P

(1. =R YRR G 1A Rk ss SR E A0, 1k |5 443002; 2. 1 E RO REE
WFFEBE A ML A SR, #iiL & FH 311400)

WE. 2F W Salix matsudana % % # % X Sedum alfredii 1 % %444, AR 2t #9 SMART (switching mechanism at 5”end
of RNA transcript) 4% K % 31 M 2 T F- 40 2k Whi6 Fo /R dg % R AACEH 185 69 &K cDNA A, Ju Xk 6 % 3] B 4 R i 8
b OBRCRRIE R A me ) B AR FR AR LR e R B R AR R R R R AR SRS T,
IR E AT 5 RN T M M8 4 K cDNA XA P FE T 2 A A S 1709 mol-T7 RAH ) R BT KA
#F R A MG 2K cDNA XE P33T 2 A4EatE 0.123 mmol- 17 A4 BT HAMEHBE (TR
WELHA INV/pYES2.1) o cDNA T B AL ME | F % (1 mol- L i4t’iﬂ])ﬁ°%§k4&é% (150 wmol - L") Mhia T 89 £ K
W, AREANGHL/AGAAXARAGERASHFEFEREIAY D, ELHEATHLORAAE 24 M8ERE
LT g E R IAE T oA R X RO Bt 4 AR X R B a9 R A TM’fiml’:ﬁ%ﬁﬂféfﬂﬂﬁﬁﬁﬂﬁ/ﬁ e, A6 5w H T
B AT AME R F AR R B, ZWZAR A — i m 54K KRE SMplab (B2 %), ABRABFELT —
uaﬁ%ﬁﬁgﬁ%ﬁmgﬂ%w%,ﬂmm%ﬁ%ﬁi%ﬁ%mmﬁﬁiﬂgkgmc@95&

KEEWR ., WARFAF, T, AdTX,; cDNA L&, B8, &dh, ik, £Ri X

PESES. S7223 XHERESE . A MEHRS: 1000-5692(2010)06-0890-06
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Abstract: To provide a basis for studying a new stress-related gene of Salix matsudana and Sedum alfredit,
the salt-stress induced full-length ¢cDNA Library of Salix matsudana and the cadmium-stress induced, full-
length ¢DNA Library of Sedum alfredii were constructed using an improved switching mechanism at 5 end of
RNA transcript  (SMART) method. The full-length ¢cDNA fragment was linked to the yeast vector pYES2.1,
and then the linked product was transferred onto the yeast INVScl. Concentrations of NaCl and cadmium
stress were utilized to construct yeast transformants library. Growth performance of yeast recombinants and
their control with an empty vector were tested under the control (0), high salinity (1 mol-L™ NaCl), or
high cadmium (150 pwmol L™ cadmium) conditions. Also, a bioinformatics analysis and real-time polymerase
chain reaction (PCR) were conducted. Results for the yeast transformants library revealed two positive
transformants with a tolerance of 1.709 mol -L.™' NaCl and two positive transformants with a tolerance of
0.123 mmol - ™! cadmium. Growth rates of the recombinants with ¢cDNA protein under the non-stress condi-

tion indicated that the expression of ¢cDNA was not deleterious to yeast growth. Compared to the control,
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yeast cells expressing ¢cDNA showed a shorter lag period when transferred to a medium containing high
salinity and high cadmium. The results of a bioinformatics analysis and real-time PCR showed that the No. 6
salt-tolerant transformant gene was a salt-resistant related gene. This study showed that the expression of ¢cDNA
could confer salt and cadmium tolerance in yeast and provided an important tool for establishing an efficient
system of stress-resistant gene cloning using the yeast INVScl. [Ch, 9 fig. 12 ref.]
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100 pmol - L™ Gk 5 (CdCLy-2.5H,0) rif 12 h Zb 2

FERAN . SR (RNA)RBGLH & B Norgen Biotek NTEL; SMART™ ¢DNA SCZE A4 223857
&4 H Clontech 23] ; W& IR 7 & W4 [ TIANDZ RN 7] 5 BERE AR 380K pYES2.1 F £ 14 IN-
VScl W H Invitrogen 23 A 5 WAk UKL 52 O R &8 A TIANGEN AL RH A R A A, KRB Es-
cherichia coli R BGRF &M H AXYGEN A&, HARR T 0 E 7= ak Jk 0 444k
12 EWHE
1.2.1 &K cDNA X E g E 4N 28 NORGEN Total RNA Purification Kit 7 &7, 70 42
B2 100 mmol - L™ AL B8 12 h J5 B9 FHIFAIZE 100 wmmol - L A5 M8 12 h J5 B9 4R RS 5 K &
RNA, FiMEA7MESE I Jr vk, SRS A SMART (switching mechanism at 5”end of RNA transcript ) £ A
A AR cDNA, [ 500 bp LA KA BE, 500 ~ 1000, 1000 ~2 000, 2 000 bp P I3 4
Oy F e KNGO D, B BG4S pYES2.1 sk AR 3, HIHLFE 0K cDNA 55 Ak B i 1 7 25
SR, FE R SR A R b SR I 5 R BB R AT
122 FAvEMria R A d R R4S LA X AR L% O/ 23 8RB B3/ BURIE IR . s
AR pYES2.1 WL 3 AL R e B3 JB% S2 A5 4 A5 B X BB INVA Y ES2.1, 43 A4 T 0.171, 0.342,
0.513, 0.684 mol-L™" Z4k%4 &% 0, 0.044, 0.066, 0.088 mmol-L" & L5 HY SC-U e |, 30 CH5F%
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AT M E I 0.684, 0.855, 1.026, 1.197, 1.368 mol-L™* & AL#IAY SC-U ik FA b, ZHEgH K cD-
NA 5 AR TR A A T4 B4 0 0.044, 0.066, 0.088, 0.096, 0.109 mmol- L™ S Ab4EAY SC-U i 1k
Mo b, 30 CHi% 72 h ER M AR, PRk e 0.684 mol - L &AL HI A 0.066 mmol - L™ S ALK SC-U
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130 bp, PR Ay 5400 0 5 DR 20 7 90 A T8 e b B i, i LAFRATT T S RS S 25 0C R B8R B R Populus
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pYES2.1 AJ LITEES AN 0.171 ~ 0.513 mol - L™ S ALEAN SC-U Pl B4, M 0.513 mol - L7 IFt, A= KW
A2 B, Rk T Y AR ) R R VR R A 3G M REAR, Y ER VR BRI F] 0.684 mol - L7, FEAR A K
H U 25 SR A 7E 0.684 mol - L™ S A6 AR y U 18 it 0 5% b+ 9 R d vk B2 . X BT AT AFE AR im0 ~ 0.044
mmol - L7 & AL4A 1Y SC-U Fr EA K, M 0.066 mmol-L7"' F-hf, AKZFNHEME, mikifE 0.066
mmol « L 5 S 07 35 it 45 % fb 7 RO AR AR MR 3 [ ERF ab S92 6 435 S 10 B D 0% 15 05 25 o] LA 4 A O o2 £ /8 oA
PRI —FP A R A%
222 /AT Uik BTSSR EERE AN M AE & 0.684 mol - L7 SALEN R SR IE DRREA K,
AL B Ry 0.684 mol - L7 (S5 FREEHEAT T IR, ARAS T 29 800 MEEEEFE AL (8 1), TEULHE
filt b, FHAS [ e B A0 B () SRAL R EA T O 6, 25 R ARTE T 19 AN BBAE & 1.709 mol - L G AL 4R 1 5 5% 5 1
KA T (R 3), a8 AR EEAF 40 I 7E £50.066 mmol - L S ALEE 1 15 35 56 ERBEAE K, B Sk
JE4 0.066 mmol - L™ i SEALARBE TR 3L AT R0, RIS 2y 200 D EERE AL T (B 2), FEUL3ERE [, HASIA]
W RE A B 0 FAL R T L, 25 R ARTR T 8 N AT LATE 0.109 mmol - L™ S AL R G IR 5L E A K i fb+
(F 4y, $REUX 2 w5 T R /58 75 4k 7 1 ok R UEA T PCR 2858, 1931 2 A PEAE IR 3 5% 46+ 1 2 4~ BH 2 1iif
BT (B 5 ~ 6) A T HERRIX LE B AL vo BT £5/80 M 42 S 2 T A S E R kA T 58748, ik SEik
B v 4 B 20 ORI AL T UGG TR R R B LB A AR BE TR INVSel B b as B0 1Y I BE TR INV/
PYES2.1 fEXT R, 455 2 A BH T SR 5% 1k TR BB #E 2 1.709 mol - L™ SALBAM G FREE LAEK, 24
FH P Tiif 5 %% A6 775 SR AR A AE 7% 0.123 mmol - L7 SAL SR A B 72 0L LA, i B A 70 2 R 1 INVSel K
INV/pYES2.1 BB AT A4 o 108 B B 200 B it 5/ e 100 18 56 100 A 2 e AL TR AL B ) 45 2
223 EEEA /AR A AC T a9 A Rl R ARSI RGN T X TR R 1 R/ IR B AL e S
R (1 mol - L™ AL HA ) 55 4% (150 wmol - L7 GAALAR ) 2548 T M AE AR . 5256 Kk BN FR T INV/pY ES2.1
4 PR AL AR 0 ARG R L A KR e — 3, BIZE 10 h A RKIREIG, WA KY
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A.0.684 mol ‘ﬁﬂc%ﬁ A.0.044 mol » L 'CdCI, * 2.5H,0;
B.U.355m0| . l AT B.0.066 mol + L 'CdCl, » 2.5H,0;
C.1.026 mol LS C.0.088 mol + L7'CdCI, » 2.511,0s
D. 1.197 mol » L™ &4L4 D.0.096 mol » L. 'CdCL, » 2.5H,0:
L. 1368 mol - L A E.0.109 mol « L™'CACl, » 2.511,0
B 1 AT &R R R RACH R SC-U B2 AT AR R R R E A A
i ik 3 A A B A KL 49 SC-U #fi 3 fr kb A& KIF L
Figure 1 Transformants with the Cdna on SC-U medium containing Figure 2 Transformants with the cDNA on SC-U medium
0.684 to 1.368 mol - L™ NaCl containing 0.044 to 0.109 mmol - L™ cadmium
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Figure 3 Transformants with the cDNA on SC-U medium Figure 4 Transformants with the cDNA on SC-U medium
containing 1.709 mol-L" NaCl containing 0.109mmol - L' cadmium
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Figure 5 PCR amplification of high-salt-tolerant yeast Figure 6 PCR amplification of high- cadmium -tolerant
transformants yeast transformants
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FARIE TR, XTHRTE INV/pYES2.1 2 60 h R W J5 A 3 AXTECAE K, Wi %3k cDNA L7 4 K
AROUBH 47 % BETR , R IR cDNA B GfL 724003 29 40 h R A i A EOCE K. ST IREE A L,
4/\%4t¥fxiu SRR JE I A R RE S (B 7 ~ 8) ., LA LEEREM, AN cDNA B

TR T B i R (T R/ BE T
224 WEMXARGAEDNGZEF oM AR EBEX 0N izl NCBI 58 E ) BLAST 254} 6 S i £h
FHOCHER SMplab SEATHEFE FIIEE 3BT o HH AP E5 0T AT, cDNA JF 8 FIAZ B 0 T 5 W 30 A DG 3R 1 1
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Figure 7 Growth curves of INV/pYES2.1 and transformants Figure 8 Growth curves of INV/pYES2.1 and transformants

in media plus 1 mol+ L™ NaCl in media plus 150 pumol -L™" cadmium
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MBI ALE, BT e TR A8 0F & U B A PTi S N, by Bl A 7 0 1 B 50 A G 2 RS- 5 2
FE T EHE Y TS
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LB A BT SN TSR, SHEY R L R G WL IT Arabidopsis thaliana T % Nicotiana
tabacum MG, HAARN, HHER, 5 TEE8RME, 5 THAGHIERI A, RN BASE RN, JH
R R, ERALO ) BERERIK RGEA R TR SO S O R A, HR IR AR A A RO B AL T O
T A b 1 ik DR R R e A ) R LT () A VAR I AN ] 9 B2 ) 7 08 PR EA T O B, 0t R DR e TR B 2
Mirh SRR TG, AL TP R AR T H R R A B IR B R BN DY T R RCR AR B R

AW FEA) P RE 3Kk R GE A 1 RN ER 0 A0 AR 7 55 R SRR AR B8 T 42 KK cDNA SO, Il it e
B IR Ak EASINAS [R) B9 bn e U Se e B m pU A A 1, RIS USRI L R AT, w028 N R ALAR
P RS S BE T 2 DT ERARAOCIE R, T — D RATE A A Rk Bk, R R Y AR T,
A 00 2T A DR R 5 T3 2 R DRI R B i Pk o [ R 0 i 56 DX A I At e 7, I 2 R SRR S DA B i T
TEA B0 RE R AR b 8 N 25 D7 T AT IR AIESE . 2076 5 HAb ve e H A SE R i Jrds Al e, T 0B
B, MUASTEAR, AT XA PRERRE 1 58 BT DG R R i e R AR, AT LA Al e 30 4 o % 9L o
PR R TR T AR DGR A
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