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[ Abstract] Objective To investigate the different proteins between wild type N2 and hypoxia—sensitivity
strain (ia04) and lay the foundation for studying the response mechanism of C.elegans during hypoxia.
Methods  The worms of two strains were cultured synchronously to 14 stage. Then the total proteins were exiracted
by using routine method. After that, two—dimensional electrophoresis was performed and the selected protein spots
were then identified by MALDI/TOF/TOF tandem mass spectrometry and search the Swiss—Prot database. Go term
(Gene Ontology) analysis was also performed. Results Twenty—five significantly different spots were finally
identified by MS (ratio > 2.0, P<0.05). The expression levels of main proteins identified in N2 were higher than
those in ie04 strain: heat shock proteins (HSP-70 and HEP-60) , Putative GTP-binding protein (TAG-210) ,
Probable medium—chain specific acyl-CoA dehydrogenase ( GN =T). The expression levels of main proteins
identified in ie04 strain were higher than those in N2 strain: Elongation factor—1 alpha (EFT-3) and Iron—sulfur
protein (ISP-1). The expression level of HSP in ie04 strain was obviously lower than in N2 strain, it may be the
one reason why worms of ie04 strain were sensitivity to hypoxia. According to the Go term, most proteins identified
were related to the development and DNA synthesis of C. elegans. Conclusions Proteomic research can offer the

valuable reference data to study the hypoxia in C. elegans. Different proteins found in different strains may promote
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the understanding of the hypoxia responsive mechanism and uncover the mechanism of important phenotype gene

expression at the protein level.
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1.1 ZeElskiE  HPARITE AN LR HL N2l hif-1 5%
kAR Giad) W A 3T i 1L G
(Caenorhabditis Genetics Center) . KJ#FFE OP50
(Streptomycin®) H H AR T LK% =K EFH
e
1.1.2 KRB NI, N, N'- B SORN
I TE . Tris B . H AR . SDS. i Bl R B
CHAPS., JRE . Bl H Sigma 2~ F]; LR
TEMED WfJ H Fluka A w5 REEE . RO
(TFA) . ZJE% W A Bio-Rad 22 H]; IPG T4k .
PharmalyteTM , PG buffer Al IPG & )i, PG il
VETE WG H GE healthcare; & A EEN 57 cocktail
M Roche 7 . BREREETZ R . ISR BASF H 107
YAy 7 o3 Ml

X Ji1] B P AL Ettan™ TPGphor™ II IEF System &
Ettan™ DALTsix Large Vertical System F1 7 $f 1%
ImageScanner ( Amersham) , Ji #%4{% (ABI 4800
TOF TOF) , 2-D Quant Kit ( Ettan™ Sample
Preparation ~ Kits  and  PlusOne™
(Amersham Biosciences) , &= #45% (Nikon).
1.2 Fi&
1.2.1 REEGHERR LRERENTETER
FE NGM 19 9 em FYREFRILN, LLKBHFE OPS0
Y, ML R BR R N2 AR BUR R R
(hif—1 BRER) A7 BRI [R] AT R B ARAL B (R
. AR, RIPAEER SRS B HREEAE 20 CF
16 h J&, HBENEA OPS0 ) NGM K 37 3w 15 557
(20 °C), 1E L4 WIBF2Z M9 (3 g/ KH,PO,, 6 g/L
NaCl, 10 mM MgSO,) Z&migiEliE A EP &,
THUE R AE W SR IR . e A SRR
AW [7MIKRE, 2M Bk, 4% (W/V)
CHAPS, 60 mM DTT, 1% (V/V) ZE ARSI,
RS ETEC A SO VRRE 2 U0, JFR 4 U 2
¥y, WS EP b, ST PE KR A AP,
G #R B0 (13 000 t/min, 30 min, 4 °C), HX
RIS E AR, OB ] 2D- & &
& (GE Healthcare) J5E.
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1.2.2 WmEEWHR 2 M Bio-Rad X[ HL ik i F T
WHEVE. R AMAE, 4 100 pg BE M 5HK
AL 7 mol/LL JR & 2% CHAPS. 60 mmol/L DTT #0
0.5% (KFRLL) PPEHLf# BT Pharmalyte TM3-10 Y8
A, KARFL375 pl. K IPG T 4 M i ) R A
A, EE— )20 Y, BT IPGphor SFHL R AEIY
HAR AR [, 20 CEKALASE AR, B R[]
FL60 kVh, HREFIMSTES 1%DTT VA5
2% SDS, 50 mmol/L. Tris—HCl pH 8.8, 6 mol/L SR
£, 30% (A HmHFd 15 min, HTH
2.5%M £ T e P A PP 15 min S5, BERESR
B 075 em JE. 12% SDS ¥ A9 b, 1 0.5%
BN MBS A TRk . R VKA Dk HL I
20 mA/ €, 30 min J5 2O PR E HLE 30 mA/ K, HL
K ZAE R R AT AR Sk, RIF T H
Hroe e tn, DIFYE.

123 BE®aoHm

H ImageScanner ( Amersham

Biosciences) FAYFAFIIRE, HI#EA:: LabScan
(Version 3.01, Amersham pharmacia biotech). 2
. B (transmissive) ; 4788 300 dpi. H
ImageMaster™ 5.0 3 A 84X EUR HEAT 70 B, A4
RO BT A Sk, PERCSE. B EhR S
TEZE DN AT N Lo, B2 4% B s R
Ferl, REHASE. HIWHE T ER ARG
Pr, BEIRE S AR RN 2 - test TFREFTIR P<
0.05, volume ratio > 2.0.

1.24 RIEEE. EERT KA. MR
Al IR ERR R A (1 ~2 mm? K/))
BEOETR, A 100 uL BABR (255 50
mmol/L NHHCOs=1:1) B3Ik, HEMPRE
WERBT, BT, A 15 pl & F R
(0.01pg/pLl) , 4 CHE 30 min, FEHEHHIRIS
HDFEREEZE M (25 mmol/LNH,HCO;) , i i 5¢ 4
BB, 3TCHEF 16 h IR [EHAIIA 100 pL

®1 ZRELERINVERTER N2 KRR XK R 204 WERREER

Tab. 1 List of differentially expressed proteins in wild type N2 and hypoxia sensitivity ia04 strains respectively,

identified through peptide mass fingerprint

ZREHS H BB FR SP ZF5 HigaFE HRHHELS %R B0 4E
766 PYRTEE T 70 kDa Hsp-3 P27420 72979 4.95 N2(2.59) 106
803 RHAEH €C52h9.8 022944 156032 8.73 N2 57
827 2 TEEAB Hsp—-60 £e i 4 P50140 60064 5.31 N2(4.06) 59
955 I unc—87 MM ¢ P37806 60409 9.07 N2(1.875) 84
987 GTP 455 H tag-210 P91917 44323 6.44 N2(2.38) 103
1032 Pk AL CoA %S GN=T Q22347 44790 8.37 N2(1.69) 80
1048 KRR a F46HS.3 010454 44140 6.84 N2 62
1080 Msh&ER 4 act-4 Q6A8K1 40400 5.56 N2 70
1081 AN C16a3.10 Q8MNV6 39024 8.70 N2 57
1093 Z PN U 1. sodh—1 017334 37672 6.07 N2 137
1097 AR C3109.2 017626 34670 6.34 N2 78
1106 40S BHHAZE T Rps-0 P46769 30684 5.49 N2 252
1143 RN H K08d9.4 Q9TXN5 37837 9.72 N2(2.05) 60
1255 H B RO1E6.3a Cah—4 Q21614 31333 9.09 N2 177
1322 Fk506— 254 AR 5 Fkb-5 095060 34139 7.59 N2(1.93) 86
1399 FEMRH T2 efi-2 P29691 94735 6.10 N2 65
1010 ZE 1% F44A6.1a Nuch-1 020384 53158 4.84 ia04(1.719) 76
1030 PRAT = BERRNE VAL A vha-13 QIXW92 66418 5.09 ia04 101
1197 FEMRNF 1 Efi-3 P53013 50636 9.07 ia04(1.78) 165
1208 R T24B8 4 Q22715 93755 9.89 ia04 57
1307 MAESEA T mup-2 Q27371 47013 4.97 ia04 59
1424 HE R ZK829.4 023621 58758 6.90 ia04(1.8) 395
1474 BEHURER e lev-11 027249_ 29614 472 ia04 166
1623 B - BN 1 isp-1 044512 29691 8.81 ia04(3.83) 271
1833 FEFJR Y62E10A.1 rla-2 QoU1X9 10865 4.46 ia04 495
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Da LAY, XA 600 ~ 4 000 Da, /MM
Fe (SIN) iy 15 B EEES F IR 1T ERBK TOF/TOF 43
Hr. MS HI MS/MS S5 RIK & A4 %, Total
score >64 Jf H £ /0AH — NRKEBILEL  (best ion
score >30) MZERMEHZ. KMRSELE 1.
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BrEB B, 15 %)M Swiss—Prot, Pfam. NCBInr,
SuperFamily $0H 2 55 0928 F BRf B, &5 htip:

AP Nonlinear

pELL0 pH3 4

Nonlinear

/lwww.geneontology.org, i AXT W [ 7515, RinAf
BREFEREE. 5T GO /it r s F thRe a2k

2 &R

2.1 ZRHEFAEE N2 %R R ML R F MK R hif-1
(ia04) L4 HA2 & B X o B ik EiE

AT RN ARG IR 2 FibR Rk, 2k
A ORI EAALAL L, 16 h ghdi ok, A NGM K
FEMAp AR 14 8, SRS [ B SO 1 i
W, TR EYK, RS M 3 Bk, dE
6 Pt — I TRk, XA TR R 2, T
TR E . EEVERLFR (ER%E >85%) 2%
WA ik EE (WLE 1),

S s g, ERIEURIA S, XTH
VKIS ] ImageMaster™ 5.0 #4734, FEEFA: R N2
PR Z XL ] BERE & E LA E 2 1 500 S A

pH10 pH3 Nonlinear pH1G

- F= KD

A

. : Nonlinear
Nonlinear Nonlinear
pH3e————pHID pH3 pH10 pH3 pHI0

97
o
H_,
R

. N
14
B

E1 LHFEAKRK 2D B, EAKREMR mg) M L4 HRRE
Fig. 1 2-D maps of C.elegans proteins. Protein samples (1mg) extracted from L4 stage
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25 SAEEE 2.0 f5 LA BB 16 4S5 7 hif-1 28748 1)
PR R FRIETE N2 R AR PR R E A A 61

A A, AE 2 AR AR T H Rk 2= AR R
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Tab. 2 Go analysis of proteins identified through peptide mass fingerprint

GO M-S GO E R HEHBEHE B (%) r
G0:0044249 YA A i AR 6 17.65 0.009 181
G0:0009790 iNisya= 12 35.29 0.017 014
G0:0048513 WERE 6 17.65 0.017 816
G0:0048731 RBRRE 6 17.65 0.023 849
G0:0009791 N YA 9 26.47 0.025 673
G0:0007548 P51k 5 14.71 0.039 939
G0:0009792 WAL E 11 32.35 0.040 635
G0:0003006 LR A R 5 14.71 0.044 406
G0:0044444 211 5 A 8 23.53 0.003 215
G0:0044424 211t Py R A 15 44.12 0.003 900
G0:0005622 o] 16 47.06 0.007 311
G0:0043229 AR 13 38.24 0.009 043
G0:0005737 41 il o 26.47 0.011 101
G0:0043232 AR S AR 17.65 0.022 646
G0:0017076 IS AZ AT TR ZS & 18 52.94 0.001 83
G0:0032553 AT RS & 17 50.00 0. 009 73
G0:0016817 YIS AT 7 20.59 0.007 10
G0:0008026 ATP— A8 P e T 13 2 4 11.76 0.001 081
G0:0003746 BRI R A 7 t 2 5.88 0.041 699
23 ERREEBARSMRIZEE TREARE X 22 7RI E AT RET BT 12

FTI R A2 Gl b DTG IV R 55 16 T e PR A
J&i 4 MALDI-TOF-TOF Jii% (ABI-4800 %) Jr#f
SRR A BB RS 5, 25if) Swiss—Prot 28 5
P, TR 65 MR AN, mRZGE N BT IERE)
KT 2540 EFREEN, EOEEHENILE
1, 16 MEFE N2 SRAE PRI, Hd kil b

WA 74 : FKB-5, KO08D9.4, TAG-210,
UNC-87, HSP-60, GN=T Fll HSP-3; {4 Ui

FER ia04 AR B| R &EE A 9 4y, HAp Rk -
W WA 4 4. NUCB-1, EFT-3, ZK829.4 i
ISP-1.

3 iTig

N TR E B A R T R, ek

Y25 NMEAA 19 M, 22 NEEERA K
GO 7381, AT GO HMS . GO FBEAE . U
FMEASH. Frb a2 AR (5 AR
55 AH 5 114 Fi DR Ty B 0 2 A B0 P I 3 (W] H R A A
) . MUK EMEARUERGE LT
(35.29%) . 4HMENER (47.06%) . WML R4S &
(52.94%) . MERZTTIRES A (50.00%) LS A0
I (26.47%) AHRHIEASE, KL ED| M2 RE
H 54 m AR AT, DNA S RIA MR

B 1 — 2 B Hi WA B B RS Y % SR AR A
N2 ¥R RS ENEAEMMEREN (ACT-4) |
i & (SODH-1) . ¥ (F46HS5.3) . X HHIK
(RPS-0) . ZEMHF (EFT-2); N2 ¥kRZPEAE
N a04 PRAR I EERIK T (HSP-70,
HSP-60) . GTP #5481 (TAG-210) . L4 A
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(ISP-1). #URwHEE (HSP) £ AR HHEE
BN T, A 1a04 BR R, HSP B
BT N2 BRR, X ATREIE ia04 #f X 4 i
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SRR RR L, WU, B SR
B BRI SRIBVE R — B S B0 O3
JN, TS B A AR . SRR R, BOAh
A XTI GE FE R AR, AL a04
FEZR R, HSP (& BT, ULBIFE hif-1 28748
fF, X5 HSP 25 2R R

N2 bR & GTP 2558 11 (TAG-210) . & Tt
W A A EEE A (GN=T) | #%E§ (F46HS5.
3) #ABITRER A A, BEHUARTE VB R
M7EL A ia04 PRFRH, BEHRDAY LN L B A 2
T 22 B0 HH d A R

ZE LA, AP EN TRENSEARKER,
TR B A Rk 2R N2 RIS SRR &R 1a04 30T
THERARKRENHR, kAT FENEREA
i, AR R A A S AR i — /N 4y, AR SE
95 2 W AR SN [ AR 2R 2Z 18] i 22 0 A 743 Fr,
X2 H N2 Ak R G AT A2 PR R daf-2 (e1370) 19
oY,
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