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2. M K R 2B L B 430079)

FEE ik O A Ko I AR L A AR A T A P A IR AEIR A T B e 2 T R R i, G A TR I 3 5 BE B RE RS,
AR AT KT B £ 7= A 3k {1 4R R I 1 3 T LSRR B 2 T . ARBIESE DL 1% IR 4 b 31 24 h (1) B £ % IR 41 il ( CAB ) /E
J R - (Tester) , 8 48 &8 T #5352 19 CAB 4H Jid 4 29 3K L - ( Driver) , 73 52 B RNA, FIH] SMART ¢DNA R &
BURUEE cDNA , 28 22 3l % 38 A ikl M PCR 434 345 22580 PCR 7= ¥, SR )5 ¥ 22980 PCR j= W) #4258 pGEM-T # 44 I,
P 22 0 cDNA SCJE . DUAE R IE IR B-actin VB R 364546 0 22 WRiR , & BLI% SO 22 WK 3k 2° 4% Bl ML Pk 32k FH 1
S FEHEAT PCR A, W 7R 25980 A B 7E 0. 1-2kb 22 A1, HRHE A 3 AR Bt 1300 > 3 Bt A7 00 % , 38 i A= 15 B2
Iy T kAR 267 A HE T4 (e<0. 001 ;Identity >40% ) o %220 cDNA 3L 9 5 T #4 £ X 57 [ £ 28 i A1 480 A 56 3k A
FNR AR 1 28T 32 A% 5800 4 F AL A 3R R X,

5% B AR - B0 £ T IV A O 5 IR SRR DG R 5 400 o 22 el A 52
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R A KAV 35 IR EE I o kb
fift S el 2D ] S Bt S B D AR O R g, A
BN R M L ERE T AR BB AT
AR PR B, A KOR 7 SR BRI AR 2 A R B A 4 v L IR
FEH 25 58, 4 Ml 3R A R B ORI R
H T H I B A R Bl A 2800 TR AR ARG O vk PR
AN I A8 T 52 A S 1 43 1 DL A A B 7 1 A1
S AR BB A4S 5 HUAR AR 20 1 AR T AR

441 ( Carassius auratus L. ) 2 FE 0 MG @2k,
A TR R K S, R B A R s I 2 . H
R, AF 5T A B 76 AR SRR A T 0 f  2% T ARG, 6
SR AR, AR AR AT R T X £
A ik AR AR S N Y A FHLELE B = T . A HiRIE 4R
H, K& 5 5+ (Hypoxia inducible factor, HIF) Fl
AR S B I s R R LA T 52 AR 4R 20 B it rh e 4
WEEMNER . AT @ HIFL(H) cDNA JF 51
BT E  Hiz 5w A W3 R S5
IR ARUR 285 T ) £ B PR 36 R R A I

004 P v 98 2% 32 3 R ( Suppression Subtractive

I 5 H #7 :2008-01-02 ; f&1T H #§ :2008-12-29

X E4HS:1000-3207(2009)01-

Hybridzation, SSH) Ji i 47 5 % Ji 2 5 ) — 59U )
SR SEREHA L5 14510 1k LR A S350 LA
Sy e TS BB A 45 45 0 B 0 5
BOU MG o B 2 A IR AR S
P A P L 5 S 0 U 25 5 3
R g DNA 1k S0 0 6 G LA G 380, g
Sl I 51 LA 3 RO AR B8 5 22 1 L
5T LA BT 1 T30 4 B

1 #R57F*E

1.1 ZHRZE M40 5% IR 4 iig 2 (Blastulae embryonic
cells of crucian carp, CAB) i AS 3256 & &7, &N
10% /N4 ML 1Y 199 15 95 B8 27 C R 5%

1.2 EFAREMRELE HRRAEKRERIN
CAB 40 fit] 4 i, BEAL 73 B4, 3 00 7E Sy b 3820
XPHRZH . TR MO R K B2 5, o Ak 3 20 20 i i
AN=RFFRME, & 5% C02 1% 02 F194% N2 H)IR
B SRR AL B 240 XoF B2 240 AT ik T D G 7R A
Bigf . =ABEFRAE N 3EIE Thermo 23 H] 7™ i .

ESTUE A 973 1 H (2004CB117403) 5 [6 5 H A F} 2 54 (300500375 ) % )
EEREN BT H(1973—) , 2, MR I E A SRR BN AR MM A T AW H MR . E-mail: zhongxp73@ ya-

hoo. com. ¢n
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1.3 4R RNA RJ4REL  H SV Total RNA Isola-
tion System ( Promega ) 1 J R 28 1% 4 b B 1) #0122 fi%
SALER 240 1) CAB A1MLAY S RNA SRS 70566
FH 5 B RNA ¥

1.4 34k cDNA BJA MR %4 L SMART ¢DNA [
Tk OB EE cDNA, HU AR 2320 706 B8 20 40 g 2
RNA £ 0.5ug 5 ¢DNA & a5 4 (CDS primer) Fl
SMART I £ RZH MR 14 1l IR G #hK B 44k
BN 5L, 72°C A% 2min J5 , B VK EEY 2min, R )5
TELARBUIOWL [ SR ZR b A S x 5 — B I b
%9k 2L . DTT (20mmol/L) 1L, ANTP ( 10mmol/
L) 1 pL, PowerScript JZ %% 5t 1 wL,42°C {5 1% 1h &
W —%E cDNA, B 2pLl 285 —4% cDNA F 100pL #&
Zh JimA dNTP 2L PCR 3|9 4ul F1 2plL 50 x
Advantage ¢cDNA Polymerase Mix, #f47 LD-PCR #47
HHEG . PCR KB :95C HUAME Tmin,
K5 95°C 55,65°C 55,68°C 6min, 17 MEH .

1.5 #HIEERZERZ KA PCR-Select cDNA Sub-
traction Kit ( Clontech ) 4 {1t i) 77 3= oE £7 22 8k 2% 3¢
B, 50 i & CAB Mg i) Driver ¢cDNA F1 Tester
¢DNA . H] Rsa 1 5855 B VI R AR E 5 5 19 CAB 4
Mg 3 s%E ¢cDNA J5 52 5% Driver ¢cDNA [ 45, Tester
cDNA [l 5 2 K5 (K 48075 5 19 CAB 20 L XUEE cDNA
A1 Rsal WEU1JS , 73 BCPIA , 539055 adaptor 1 11 adap-
tor 2R 3% 42 5 B #1] i Testerl -cDNA FiI Tester2-cD-
NA, #RJ5, LIl 4 4F ) CAB 40 i Driver ¢cDNA I
Tester cDNA 4351 347 40 41 P 22 ok 44 38, Testerl eD-
NA FI Tester2 ¢cDNA 43 5|5 Driver cDNA #Ef75E—1K
A2 RGBT VIR A7), #4559 8 2 PE Y Driver ¢cDNA
PEATE ZWRIRAE o 28387 AR LS 1) primer] 3E47
Z—IK PCR §" 44,25 — ¥k PCR F=¥) B 514 Nested
primerl I 2R PEAT 4 K PCR §" 4, fil 22 5 3R ik 4k
RS BHEECY 4 . JEAT 220802 232 i [ I, o i 5 ok 22
I8 cDNA LIS I 22 0k SC 2 ) 22 I 500 o

1.6 BELEBMEMNEN H k% BRI
PLUB 6 45 K B A B-actin K ¥8 b5 . LU A B-actin 1Y
R LW ANT B 51 o — A A E LG &
AL A #2351 4 PCR primerl (5'- CTAATACGACT-
CACTATAGGGC-3") F1 B-actin W FUF5 |14 h— 14
H AT PCR 744, WA R G145 9731 7 P i R
INRpe e M E ORI 45 . PCR R AR A
7+ 75°C 5min,94°C 5min, #k 5 94°C 30s,50°C 30s,
72°C 1min § 14 30 NMEH , W B-actin FEF )
W AT U 519 e 81 3 i) O - 5'-CACTGTGCCCA

TCTACGAG-3"#11 5'-CCATCTCCTGCTCGAAGTC-3",
1.7 ZRBMEEN LI cDNA FIK 298 cD-
NA St , DL A8 45 GZ LD B-actin S $8 5 , K5 22
I cDNA SCPE) 22 30% . Bt H 5k il 44 B-actin
B BT WS . PCR NS5 BR 75
C Smin 4h, H4x %5 L,

1.8 EERNMEREZH cDNA XERNHE Hik
FHIE M SSH ™ ¥ 4fi A pGEM-T # {4 ( Promega) ,
Ak E. coli DHS o JERAZ 40, &R 5 % R Ak
1 AE 25 9 37 o o B

1.9  ZHSLE cDNA | B R/MGT FF R Fr 51 b 38
M FEPLPEE AR 37 C R SR 4h, HO. Sl B
W, AZE 08005 & 32 1951 ) Nestedl FI Nested2R 7
20ul /K Z PCR KlHE AR Bt/ PCR 9452500
94°C 155,65%C 30s,72°C 2min 3t 30 4 FE 5. Bl HL A
1800 /™ B we B vh Pk itk i Be K /NAE 200bp L F 1 BB
1300 A~ gEFFI e . B R ESTs 751 75 3¢ B A U458
L WS AT AE LR BLAST 2347 .

2 HRES

2.1 & RNA fyEkEE
FEAR AL B CAB 4 Jif 240 J5 , WS 1K S0 AL 21 AN
KA AL BT CAB 4 g, 1 SV-Total 7 2 B 41 iy
&LCRNA, 5 RNA ¥ 75108 5 S5 K3 . 2850
366 T 2 RNA ) 0D260/0D280 [t ¥ 1
1.8-2.0 Z i), HJKIE/RN 28S.18S & iGmi(& 1),
FHHI A RNA FRESA R T8 E R,

- 288

-~ 188

Bl 1 CAB 4 5 RNA $2HUZs 4
Fig.1 Total RNA extracted from CAB cells
1 R4 AL T CAB 41 A9 8 RNA 2, R KA LT CAB LA & RNA
1,Total RNA from hypoxia-treated CAB cells; 2, Total RNA from
untreated CAB cells

222 RELEBEMARZMALER CAB 4
SMART cDNA B & X

U S AR BRI OR 22 iR S0 AL B ) CAB 26 i Y

RNA, #% SMART c¢DNA SCJE & ) J7 1% 47 5 — B

cDNA #)45 i, #RJ5 #E47 LD-PCR & 3805 — 88 , 58 i



1 4] 5 A - B £ IR SEAH DG TR 28 9 eDNA SCHE A 5 40 # 123

SMART ¢DNA 3C fE. 1 ¥t 47 LD-PCR B, F i1 %
PCR A ECEAT T 0 %6 A %5 22 (&1 2) , PCR i S 4k
R 17 BN I

N | 2 3 4 5 6 7 8

2 REMREL B ARSI A CAB 41/l f) SMART ¢cDNA
Fig.2 Smart ¢cDNA from hypoxia-treated and untreated CAB cells
M,DL2000 DNA #Rifi4d T & 1-4, R LB CAB 41 f 7 15,
18 .21 1 24 A YE B} 9 Smart cDNA;5-8, {5 4b ¥ CAB 407 15 .
18 .21 1 24 NG PRI Smart cDNA
M, DL2000 DNA marker; 1-4, Smart cDNA from untreated CAB cells at
15, 18, 21 and 24 cycles respectively; 5-8, Smart ¢cDNA from hypoxia-
treated CAB cells at 15, 18, 21 and 24 cycles respectively

2.3 Tester cDNA Hy3EESLiEIELERK/ N

H B-actin [R5 4 33 Al PCR Primerl fif
PCR, it 3815 B 7= W 7E5E B2 15 1 B-actin B 37 .5
R 55 | T 38 00 77 ) — 2, 0 W Sk 0 BRI R
BT HEMER (B3)

M | 2 3 4

€3 Tester cDNA 5 3k (1) 3% 45 505 A6
Fig. 3  Results of the adaptor ligation efficiency analysis
M, DL2000 DNA 47 #E 4> F 1 ;1/3, H] B-actin {19 I 1T 7
519 fi PCR;2/4, ] PCR Primerl Fl B-actin i T I 51 4 fil
PCR 724
M, DI.2000 DNA marker;1/3, PCR product amplified by S-ac-
tin upstream primer and downstream primer; 2/4 , PCR product

amplified by PCR Primerl and B-actin downstream primer

2.4 Z @ cDNA £ B RN

9 i PR TE tester Fl driver £ A v 323K A TG
26 S W 5 R AT B0 A Ry T s, BRI TE I R B
rh R AR X SRR S R, AR S SR AT T
WK R B W)L M E . AT RE T & WOIE W] A
Tester FI Driver FE A v 3% 35 FE A TG 22 % 1) B-ac-
vin e RAE S 4 08 XF 4, i o K [ 48k 8 4
W 5% FLAE 45 0 I cDNA PR FLR 3 38 ¢cDNA JE
A XS FE . FE R IH IR cDNA JFE B-actin £ 15
A8 1 R AT LB R O Al OF B
BEEY R B m, =Y e R L. T
I W cDNA ZEf B-actin 43 23 BG4
PR C N O/ IR Ui R Z B0 Wl W e
PCR, & 28 Ji 2 #tb 5 V0 Fb R i oh 30 fF 78 19 48 K
FE X B-acrin F PR 48 DL 0K I B2 A, T D80 280 %
K E 2%, RN B-actin 76 75 U8 cDNA Fl £ i
W cDNA i & H Bl B 3 2 5%, & W Tester Fll
Driver FE A% it A7 (1) cDNA & 9 A7 20 3H B, [A] B
o R W BE SE e S TR R 1Y 25 e R
AH Y & T R A Y A AR

[l 4 PCR K LA B-actin 1 22 W50 %

Fig. 4  Subtraction efficiency of B-actin ¢cDNA between subtracted
¢DNA and unsubtracted ¢cDNA detected by PCR
M,DL2000 DNA marker;1/6,15 4§ ;2/7,18 4~ 1ff ¥ ;3/8,23
ANEER 3479 ,28 G 35/10,33 DGR
M , DL 2000 DNA marker; 1—5, PCR product s of unsubtracted
¢DNA in 15,18, 23, 28 and 33 cycles , respectively; 6—10, PCR
products of subtracted ¢cDNA in 15, 18, 23, 28 and 33 cycles,

respectively

2.5 ZEXE cDNA EE# PCR 5k

1220 cDNA Jy Bt % 4 A pGEM-T # {4, 15 5|
BT 2200 A 7 B A R SCRE I Xk 2 T B E AT
PCR ik, FEBAPETE B A1 PCR P29 & £ 4547 1Y 78
%, 13 2] PCR 7= ¥ o B — Jf% Al B A 20 52 B 3 1800
A HAT AR B AE 0. 1-2kb 2Z ], 11 5 Sy Bl AL 4k 3B 1)
13 I~ 5E Ry PCR 24
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M 1 2 3 4 5 6 7 8 4

mw 11 12 13

5 22 cDNA BUALSCE il A cDNA J BeoR /g 4
Fig.5 Identification of the inserted ¢cDNA fragments in subtractive
c¢DNA library
M , DL 2000 DNA marker;1—13, J\ 2% Uik 3¢ JFE b Fii Bk B a9 13
A~ vokE
M, DL 2000 DNA marker; 1—13, 13 colonies randomly selected

from the subtractive ¢cDNA library

2.6 UFF R IEL Blast 5347

M2 38 cDNA SCFE o Bl ML Pk 3k 5 B RN FE
200bp LA 1[4 1300 A~ BH A 5 B 00 170 e, e 2445 1)
1117 A~ 5E B ESTs P51, K i #5319 ESTs Fr Bt H
BLASTx 7£ GenBank i 17 [ J5 1 &, & Bl A 446
AN EST [ 3 5 267 DR A6 5 (e value (0. 001 ; I-
dentity >40% ) , H:rf1 39 PR R AEER, 228 A/
AT a4 R AT ek i 44 R 1 T
RE R 0T, 2 B3k e 6 e AR A5 5 1% = 20 i By
20 MR T A P A I A TR B AR SR R
BARRE ARG AR A S R (R 1)

&1 ZEB3CE ESTs(e value(0.001; Identity >40% ) )4 %
Tab. 1 Classification of the ESTs (e value(0.001; Identity >40% ) according to their predicted functions

HH 2%

Classfication

FRBFHHSCH R Mechanism

20 it 54 59 AR 5G 3 ) Cell prolification

155 S M K KN Signal transduction

2 0 25 46 AH DG HE TR Cell structure

1 3 B AH 56 3L A Transcription & Translation

i Jf3 W7 A AR DG L [ Cell defense

LA B 5 4R B B A 6 3£ [N Anginesis & Oxygen transport
H4r I A Unclassfied

F 3P Unknown

B3t Total

e R HH %
Clone number Gene number
151 78
11 6
56 40
17 12
34 25
57 33
19 7
42 27
59 39
446 267

3 it i

PR 4RI 7 2 AL A 7 R S 5 v BT R AR S
T 9 4 5 AR R i i 2l BT A7 R — A OR3P L
il o A7 I A L 30 A AN S B IR AR N 2
J2 UH B SR S SR A 33 N 2% 5 22 DY R Y P
)47 0 o JH P R Sl 0 A G 36 TR A O — 2R BE A8 4%
SZARAAR 5 WA, IS 5 % Sk B S B R P
T, A ST 07 ML AR B B A T R, kA
AHWHAYAHCN A RS, CA IR R
1 ] GEA H 5 L 3 90 A LR SO 58 2 A R Y
PR FHLH o Rt 2R GE ARt 2 408
He AT R B R A B 0 A IR LIRS o T/
b T AEAT 3R 9 T 2R

AN KRR RGN TG, AR
TR BRI T i S T R I I ] 2R R BR 05 S
PR TR A7 R AR R 22 5, R 2 Bt A8 2R R &

EEl OB ORS00 Sk 1 NI B i OB g 2 (A= B e |
e, £ 2 AE A 2 AL B9 0 B R R4S T R 2R
S IE AL o A a2 S Y A BIE S T i, ©
A I 5T 3 W 0 2 AT G A R AR RY B K RE T L R
I RE & 1F AE AR IE RE B Bt N A0 42 i AR 2 ) ok X
U A S R BT A i SR AR B A 43 T
AL 7 1, AT R 2 DRLGES B A Ui 8 F 48 2 T
— L £ 2 I S B I DY R TR O R R A i
R 5 A s i A R R A AR
86 SN s TR A o I R JHG 3 08 i 4 BIL ) 45 5 T £ A
Lk IE AT M o IR 2 R TR R A
Fr B F O 2 S TR R W B AR 28R N O R BY
PRLGES A o o o o 2 DA ) ol S N B i B 2 TR E
TR A SR B SE [ N M T 2 S A 0K R B
DAY e B o 3 A1 il T 7 52 6 0 8 oR BT A R34 R
{0 T AN Ta) A AR AN ] 25 48068 I 4807 2R B9 S I
FAAEZE S, T 45 28 e 0F 5T #0640 I 1 20 1



1 4] 5 A - B £ IR SEAH DG TR 28 9 eDNA SCHE A 5 40 # 125

B R VR 22 A8 DR o ) 30 ) 22 D 4 52
AR G 3 S A MK SR 6 S TR, O DA A 4 4 I 40 i
MR EE S — A E T R G0 5Tt K PR A S T P
(10 200 Jif 2R Al b B

B I S50 B, 76 A B 2508 cDNA S 1 3
o, mRNA () 5 f5 | 1 Sk 7% 17 2005 R 22 D 00K 5
05 J2: HRe G 22 9 cDNA SCJE 4 1 e o 0% L (4
f 5286 A R, B T A SSH J7 5 1 58 0 43 B
alifk mRNA A fig {8 UF J 3 sk 6 il BT dt i X 4
cDNA'" ARS8 R Al SV-Total i # £ 56 48 HUR
ORI R BAE I S RNA SR 5 i ] Smart ¢DNA &
B & R RE L AR A T R T 1Y AUE ¢cDNA H T
JE ¥ S o T IEA U B RNA /i HoAl
B> T mRNA [ R AL 328 T A F 2 1 mRNA
MBI o AR 7E 25 D AR 3 A T o AR v, R &
ST i A P R N 22 D RN A A PR N R IR
T =R S (G3PDH) BEH, i T Ak 5
J B IR VR AS 5, DR O AT SR A A T 4 A 2 A
REAL AT 5 RB ‘AT 2Z R HERXIEN B-ac-
tin 3 3 S [R5 YR ) PCR 9 88, W 4% HE 76 45 B
Vol BB T R A 1 ek Xk B R B R b B R X S R
Mg R R RAENMEEBRE. NEX
L B-actin A R BR R EC(2%) R F, 2005k
RIRE| T MK,

WA, AR 52 56 5 A % BH M v B Y Ok L I )y
A ESTs [7] W H Xt 43 47, 45 51 7 267 A4~ 76 1% A b
FE L EE MK (e<0.001; Identity >
40% ) o 3K R rp BR TR g0 IR AL, LAt R
KA 5 2 502l A5 5 1% 5 L 40 H B 48 | 48
e 0 S I 1 D = W o N TS 3
5 AN E A AR A AL R . A X S A 3t
WA 14.6% N EWMA SN YR EMRFE
IR S R KA B BE Y DRI 267 AN R Hh
Bifi HL $ BB 0 3 [H 9F 47 RT-PCR % 5F , & H X 8k
FEHFW I EAEMEAE TG L RE, ok, ke
O 0 R 1 A8 Ak 5 fa 2 AR AR A 25 R R —
A, Johnston, et al. LR Ay BT LA T A A
TN TR R R Y B B B R BITE A 4R AUk R I AIK B
DR I S F AR P A Ak R G 5, IR FE S FLER I £ P R
R i A T AR 1) E R R, B R R 0o R R PR A Y
ATP 7] DLAEAR EOCRE T A PR AL g i . Sollid,
et al. 7 S FUAR 4 b B ) TN G i A S T AR
BXTREIN T 7.5 5N N SR AS R B RN
TN AR R B BT, 68 A A Y TR DR S 2

JfL & AT 2 M T J0 BEL RN 48 M UR TS . Fraser, et
al. 7R PR 1) Ha, vk A PR B £ 7E A% 4 b B S R L
PR 2L JILET B 1 3Rk i, B R 2 8 i R
B R A S 2 IR T . TR AL
G5 HE AT LA % 25 08 cDNA ST B9k 2 o)
o % SCPE W BT M 4 A B T8 — 2P o e )
o PG A A D& 3 I [R] s % 1 — 25 R S bt
R 43 7 L DL K BIF 55 28 40 B 55 R 4G A
HXFRAEFEENE L,
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CONSTRUCTION AND ANALYSIS OF THE SUBTRACTIVE
CDNA LIBRARY OF CRUCIAN CARP INDUCED BY HYPOXIA

ZHONG Xue-Ping''*, WANG Dan', ZHANG Yi-Bing' and GUI Jian-Fang'"
(1. State key laboratory of Freshwater Ecology and Botechology Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072 ;2. Ceniral China Normal University, Wuhan 430079 )

Abstract : Crucian carp ( Carassius auratus L. ) is one of the most anoxia-tolerant vertebrates known. It has been found to
survive many days or, at low temperatures, even several months of anoxia in the field and the laboratory. Iis adaptive
mechanisms surviving anoxia/hypoxia include the ability of promoting anaerobic metabolism to produce ATP, increasing
respiratory surface area to boost oxygen uptake, and so on. However, the molecular basis of its response to hypoxia stress
has not yet been clarified. In order to analyze the changes of gene expression and isolate those genes induced by hypoxia
in blastulae embryonic cells of crucian carp (CAB) , a substrative cDNA library was constructed by using suppression sub-
strative hybridization techniques.

CAB cells were maintained at 27°C in a humidified incubator containing 20% 0, , 5% CO, and 75% N,. For the hypoxia
treatment, cells were placed in a hypoxia chamber containing 1% 0,, 5% CO, and 94% N, respectively and treated for
one hour. Total RNAs were extracted from hypoxia-treated and untreated CAB cells with SV-Total RNA Isolation System.
Double-stranded ¢cDNAs were prepared from 0.5 (g of total RNA by using SMART ¢DNA synthesis technique. The substra-
tive cDNA library was constructed by using suppression substrative hybridization technique. The subtractive ¢cDNAs were
ligated into the pGEM-T vector and transfected into competent E. coli cells. A housekeeping gene, B-actin, was used to

estimate the efficiency of subtractive ¢cDNA and found to be subtracted at appropriate 2° folds. Three thousand colonies
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were selected from the plasmid library, and PCR analysis showed that the length of the subtractive cDNA fragments cloned
into pGEM-T vector ranged from 100 bp to 2000 bp. Two hundred and sixty-seven genes (e <0.001;Identity >40% )
were obtained by sequencing and bioinformatics. Our results showed that the subtractive ¢cDNA library is successful, which
will be very useful for the understanding of the response to hypoxia and essential for rapid isolation of differentially ex-

pressed genes induced by hypoxia.
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