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[ ZE] [HMY WEEUNEHF R cDNA SCE, DI S e ERRRPUE A Tk EAE. [Fkl &
Sealifb N B T JL IR 3, JH Trizol Reagent $2HUE RNA, M H# 4K cDNA; B HE A K 5 Sfi 44k (B0 40 31
c¢DNA, % i Column Spin H-1000 43 & H: /3 B cDNA, i% 22 A\ TriplEx2 #4428 cDNA &, ¥ 3 cDNA X%, A%
B/ B A SV VR RS XS cDNA LR HEAT W) 0t R 07 K 55 0 45 B BH M 5o B % HE PMID1S-T 244, ¥ J5 #E4T
FEA AT . D25 Y /BT Ht cDNA SCEEWE B BEAE A BB 1.5 kb Zif7  ER KT 107, Gl fiisedbikig T
20 A/ B A M s R IR S R T 4 A B IR I BT R B AL 4 i D MUCIN 25 1 5108 0 &0
BHHEEAM MRS, (G50 RO E T /N2 T 5 cDNA SCE, I ik T 4 A4 32 2505 P bt i &
M o BR A 0y S 22 W i it T B .

[EgA] /NI T B cDNA SCEA ;558 24 0 1k
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Construction and immunoscreening of cDNA library of
Cryptosporidium parvum

GAO Yi-ran,ZHANG Jing, HAN Fu-song,LU Hui-jun,
JIANG Ning,CHEN Qi-jun, YIN Ji-gang

(Laboratory for Zoonosis Research sMinistry of Education , Institute o f Zoonosis ,Jilin University ,Changchun,Jilin 130062 ,China)

Abstract: [Objective] A cDNA expression library of Cryptosporidium parvum was constructed to se-
lect recombinant antigens which would replace the natural antigens for diagnosis of cryptosporidiosis.
[Method) Cryptosporidium parvum oocysts were purified by percoll centrifugation. Total RNA was ex-
tracted with Trizol Reagent for constructing cDNA with full-length. cDNA was digested with proteinase K
and Sfi and separated with Column Spin H-1000. cDNA was ligated into ATriplEx2 vector to construct the
expression library. The library was amplified and screened with rabbit anti-Cry ptosporidium parvum ser-
um. Inserted fragments from positive clones were connected to PMD 18-T and sequenced for analysis. [Re-
sult] The mean size of the inserted cDNA fragments was 1. 5 kb, the capacity of the library was greater
than 107 ,and 20 positive clones of Cryptosporidium parvum were identified by immunological screening.
Four gene sequences,including MUCIN protein, LLactate dehydrogenase, Microtubule-associated protein and
Sporozoite antigen protein, were identified. [Conclusion) Cryptosporidium parvum cDNA expression li-
brary was successfully constructed and screened,and four candidate immunodominant proteins were identi-

fied which would be used for diagnosis of cryptosporidiosis.
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Wt F 1 (Cry ptos poridium) J& T [T )5 4L, A
B0 M J7 T 43 2k Fh AF AR dUR T L2 v e L HUfR
FEFAETHWIE LMok B RS, B9
FRARERFEAS -, RETHEAIN 5]
S e T E 5L EE IR S I I B R T R 3
WERE MR TE EEMBIEREAY . Hme
R B R 24 A, Horp g ARy 5 2 i
MM BT B (C. parvum) FI &AL B (C.
hominis)™ . & FERRU/NRALF B Ry B 24 PR
ar o R U B = B A I R ARAE 5 H A 5
PRSI (4 B 9 AR L, 3 IR A0 R AIE 1 T8 B 6 X300
H R A 0 B 76 7 H i T ik 32 A D o SR e A
Oy A Ok e I O s B L2 T B A
BRORAE 22 LTI R 25 00 T AE W 22 O i XA AR R
BT AN s S 2 7 R BT B iR e v S
M 3 T R A2 W S AT A R A (HEAH
il 1 T b b 1 B2 BT I Wl oR) & 2 SO
MR B A S A P . it AR A T
/NBEFE - 2L cDNA SCHE, I X cDNA SCE#AT T 43
£ 18 5 TE N Be A6 HURR 0 A o 12 W S ARk 4
ARZH.

I N RS RN

L1 # #

11 kB EA A REHBUNIEF R KRG TR
). kK% E XL-Blue MIEZES KR EE
DHSa A5 % RAF .

1.1.2 & XA E5ME SMART cDNA Library
Construction Kit 5] & W H Clontech 4~ #] , Trizol
) B Invitrogen 28 &), & IR & H Axygen
A7l PMDIS-T # ¥k . ExTag.dNTPs. Sfi. BSA.
Tween-20 ) § TaKaRa A &, 55 N #&-3-D-fi 1 it
W2 FLE A (IPTG) & Amresco 2% &) 72 i » B I8 B
i Promega 28 6l 77 i 8 R R BE 42 B O Ox-
oid 22 F] P& S A 5B R B A B 7004 & B AR
HO R Y o B b k. FEANER A PCR Y
(ABI 9700) s 7K P-4 IR (AL 5078 —AAS T B i A
1% 4% (Benchtop UV translluminator), 5|4 % &
Wy TR CRKEE) A BRA A A .

1.2 A &

L2.1 fobreied kg day st K aifb iy frey
T 25 g/ H 5% IR A U U Y A/ B A - o B

2 500 g B0 10 min, Fd5 F W mO0TE S A 2
AR TR A= B ER KA 1 AR O TR O T 4R35 1
min, #8510 min, I8 & 530 5 Y6 1 SRR B A T
25 min, UL JE 1 percoll ¥ B . 2 500 g B .0 30
min, B0 5 i b2 BE DR R R B0 A%, BT R B .
1.2.2 % RNA ##IRL5 cDNA L Ew#ME 1
T/ INBEAE - H O B T W R TV B L AR R K
BE & 1 mL Trizol ME.CE N, ZiRME 5 min,
fin 200 pL G4 . ¥R3% J5 14 000 r/min B0 5 min; B
EWEW 700 pL. i 560 pL RNA JLiE g w4 °C .
10 000 g #§.0> 10 min, 5 35 H DEPC &b #K %
fift L IE RNAL I 200 pL G5/ B IR & W, I B0 HR 3
14 000 r/min &.0> 5 min, B EFERMA 600 L JG
K EBE, VK - 14 000 r/min B0 5 min, B EVE W
AT mL ARFRIT % 7006 s T8 AR & ik
Fo IR 2 uL f RNA ST 15 /L BUISHE
HE RS LKA, PRI 1 p L S RNA 5650 43 06 i
B E OD.yo \ODss, \ODog o

cDNA M @ % HH SMART ¢cDNA Library
Construction Kit {5l &#17, 0 1 ng RNA 53
£ CDNA 55§, 2 uL cDNA 55— 5679 2 1
cDNA % — 4%, 47 PCR 4% . PCR Je NiAK R Ny - 2
L 8 —4Er=4.2 4L CDSII/3" PCR Primer,2 pl
5' PCR Primer,2 pL 10 mmol/L dNTP,1 L 10X
Extending Reagent,10 pL. 10 X Advatage2 Buffer,2
pl 50 X Advatage2 DNA polymerase F1 71 pL
ddH,O;PCR W2 FH:96 “C 1 min ;96 °C 10 s,
68 ‘C 6 min, 18 ME#H ., M 5 pL PCR ¥ i 47 10
g/ L TR AR O L UK L A T 5 i cDNA B, 43
SHE R K R S A B U1 4k 3 PCR 79y, i
Column Spin H-1000 43 B AL B cDNA J5 . & 220
WK R IA H AR A TriplEx2, # H] Epicentre #E47 K5
e RIARTS cDNA U, 735 H 0. 5.0. 25,0. 05,
0.025,0.005,0.000 5 uL. ¢cDNA SRSB4 T R SR
BB CH WS G it i R L TR A
= (WEHERBRE /KB X700 uL) . KT B k)5 i
SCPE R B R B R 8 4 18 XL-Blue X <DNA 3¢
PEBEATYHY IR H SR 4G 5 09 SO B (91 IR SO%
T 2 = W T 8 < SO A A 28 < 10° /i A SR
MIEZD o SRJEBEHLPE I 20 DIREHET 96 fL PCR
Medr . in 25 L k4T PCR &, PCR W A&
FH:0.5 pl BWESI Y (5-TCCGAGATCTG-
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GACGAGC-3"),0.5 pL T4 (5-TAATAC-
GACTCACTATAGGG-3", 0. 5 pL 10 mmol/L
dNTP,2.5 pl. 10X PCR Buffer,0.5 ul. rTaq Pol-
ymerase, il ddH,O & 25 L, PCR W # ¥ 496
C 305396 C 55,54 C 55,68 C 2.5 min, 34 MF
. SCET R PCR 45 A5 0, By 15 15 3
cDNA SCEEAE 4 CAF TARFRAIE 0. 30 i
L2.3 KMBABAAEMAEL RTBIRT R hiFW
H & B RIm%R AW XL-Blue #2837 10 mmol/L
MgSO, #1 2 g/L ZZFRY LB Bigrdkd . 37 CH®
B % ODgo, 1 2.0, 4 °C 550 g B0 10 min, VL
VEFIMA 50 mmol/L TrissHCIl 1 10 mmol/L ED-
TAHi B % ODg, =0. 5, —80 55 37 C & ifil 3
W CTAERS ] 4 s, [AJ RS E] 4 s, 5] % 200 W, 4
C) B, —80 CHtifr . %M.

ST BT L B0 A F R S B A Y B
F oAU WA 2 R E S KR 1 RS IR R5E
EFNRE S 2.3 WA 2ERIRE . 5 2
B 1 W IR O IER I, 37 "CHFE 1 h,d "Cil i,
B EW W .3 000 r/min B0 10 min, 73035 T —20 C
TRA7
1.2.4 ¢DNA L& it ] 10 X lambda dilu-
tion Buffer 2% #f1%% (1 mol/L NaCl.0. 1 mol/L Mg-
SO, » H,0.0. 35 mol/LL Tris-HCI(pH 2} 7. 5)) #s
B DNA SCPE L % 10 000 AW FH BE. L 2 L
¢DNA 5 200 uL K H¥ 7§ XL-Blue 185,37
CHER 15 min JFIMA 7 mL 45 C T2 BG4l
FHEAZ 150 mm P .42 CHEF 4 h.37 THERF 3
h X B E R ZEHA 1 mm 4. B HAE N 135
mm fif§ B2 41 4t 3 B2 7 0. 01 mol/L IPTG H1,20
min J5F#f B FRF L E L AARIC, 37 THEEF 4 h
JG . TG R 4T 48 R BE. JH TBST 2 ob il (10
mmol/L Tris-HCI(pH 4 8.0).150 mmol/L NaCl,
0.05% Tween-20)¥E¥ 3 WK, &R 10 min, B Y
MR 2T 4 2R i, & T B K (3% 10 g/L BSA 1§ TBS)
HLAE 60 r/min KPR BT R R ST B 40
min, P OF ik B . HR M %% # XL-Blue 2
ff W B e B A s RBEAE S 1+ 50030
min, TBST #i B (R BEAE40 1 ¢ 400), #£ 60 r/min
KRR ETERFMTIEE 1 h, SRR 4R R
FER 1) . 254 290 H TBST i B 2E Bt S il 7 76
e (FRBEAEE 1+ 2 000), 7E 60 r/min /KPR | T
FWAMEE 1 hUEOTER . BEUEY RO
5] : 1 X AP Buffer (1 mol/L Tris-HCl (pH 24 9.5).1

mol/L NaCl, 50 mmol/L MgCl,),NBT 75 mg/ml.
BCIP 50 mg/mlL)10 min. JG B 7K 2 11 {0 L 65 25 40 %
P B S 1 W T R A Sy 470 7 IS e i T R

5477 G BE 1 W B BE Bk A 1 mL 10 X lambda dilu-
tion Buffer BJ.0 4 . 4 “CORAE, 117 & 06 (Or ik
[F 0705 . BEATLHC 20 A5 0 BHPE 5O B #E 17 PCR 97
B4 PCR AR 24 :0.5 L BG4 (5149 )7 5[]
1.2.2),0.5 pL NS Gl FHIE 1.2.2),0.5
L 10 mmol/L dNTP ,2.5 L 10X PCR Bulffer,
0.5 pul. ExTaqg DNA %4 5,2, 5 pL 1k DNA,
fnddH,O % 25 pl, PCR JZ B FEF N .94 °C HiAE
P 2 min;94 C 30 5,58 C 305,72 C 2 min,72 C
7 min, 34 MEH ., B PCR =¥ #1710 g/L Bifg
BHBE R HL K - MU B 9 7 B B L5 PMID1S-T #8 4k
AR B S R R AR RO R BB PR 2 ) g AT
IR A I A 7 S I S N < S AL L= B =
(BLAST) #4740 #7 . 45 A5 2] 4 A 8] 19 1) a7
F U AH & 8 T, 43l & MUCIN 2 L 7LER i =
i A A M P PURE R X 4
F ST FE 7 81 0F HAR 8 3 4 AN By 910t |
.17 PCR ¥ 3% . PCR R B K & K :0.5 pL L iff
5197,0.5 uL FiE514,0.5 uL 10 mmol/L ANTP,
2.5 pLL 10X PCR Buffer,0.5 pL. ExTag DNA BE
it 2.5 pL BEE K DNALI ddH, O & 25 pL. PCR
J R R R 94 °C HASPE 2 min; 94 °C 30 5,58 C
30 5,72 C 2 min,72 ‘C 10 min,30 PME¥H .

2 HER 50
2.1 H/NEBFHE RNA REMLAERHEN
ML RNA 3B 4 56 B H K o 0 485 S rp ] UL 5%

ODyso fH R 1. 92, 0D, /ODsso fE R 2. 10, 156 BH $2 B
B2 RNA R #T,

28S

18S

1 BB IR HUE RNA P UK B
1.1 pL & RNA;2. 2 uL & RNA
Fig.1 Total RNA electrophoresis pattern of

Cryptosporidium parvum
1.1 I,LI4 total RNA;2. 2 ‘ul, total RNA
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AR CH AR MO W41 %

2.2 WuhBETFRARERRE cDNA M PCR ¥E
PCR i 25 58 7R, & W cDNA KEE R 1~2
kb (F 2) . fF 5 A=Y cDNA 157 .
2.3 WhBEmFR DNAXENERSYEE
MEHE
F 1 BN /MR T B cDNA S PEA >
107, 3B 1 5 cDNA R B R 8. 34 X 10°

pfu/mL,

2.4 fUNBEAEFR DNA XEBRERBAHER
BRKEREHZEHKN
K3 KW, cDNA A R BKER 1.5 kb &

i EAR>95%,

2.5 RUNRHETFHEMEENFISHE PCR Y
WER

MUCIN # U8 AR OC 3 11 L 7L IR I <0 AT
87 HU IR 2 AR T . K AR D 1 584,

745,534 F1 489 bp, SHWIT K EMAE 4., X4 4
FH P 5 [ P 30 2R A7 40 B, 45 SR L 2,

M 1

K2 NI B cDNA Y HL Uk 15 3%
M. DL5000 DNA Marker; 1. 4% ¢cDNA
Fig. 2 c¢DNA electrophoresis pattern of

Cryptosporidium parvum

M. DL5000 DNA Marker; 1. Double-stranded ¢cDNA

F1 MNEBRFRDNAXEER
Table 1 Cryptosporidium parvum cDNA library capacity
miH SCPEARRL/ L Volume library
Item 0.5 0.25 0. 05 0.025 0.005 0.000 5
W B SE 4 Plaque oc oc 2 160 1120 340 320
JEZS/(X107) Library capacity — — 3.0 3.1 4.8 4.5

S5k
3k
k

T oo

1 kb
0.75 kb [

0.5 kb
0.2 kb
0.1kb

il 3

/NBR L HL cDNA SCE W B AR B JEE ) PCR Al 25 2R

M. DL5000 DNA Marker;1~20. I & B PCR ;=4

Fig. 3 PCR amplification of plaque insert fragment in ¢cDNA library of Cryptosporidium parvum
M. DL5000 DNA Marker;1—20. PCR products of plaque

M 2

2000 bp 2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

[ 4

M 3

2000 bp
2000 bp

1000 bp
1000b
750 bp 750 bp
500 bp 500 bp
250b
100 bE 250 bp

100 bp

P/NBA Ty 4 AL B PCR B4 25 21

M. DL2000 DNA Marker; 1. MUCIN 5 {1 2E 5 2. 08 AR DG B R P 5 3. FLIRRIBE SR M B 1) 5 4. 74 7 B3 1 S

Fig.5 PCR amplification of four genes from Cryptosporidium parvum

M. DL2000 DNA Marker; 1. Mucin protein gene;2. Microtubule-associated protein gene;

3. Lactate dehydrogenase gene;4. Sporozoite antigen protein gene



R ARAR 45 < DU/ B T L cDNA SO Y ) A 15 4 8 27 B 1k 11

x 2 RUNEHRTFHR 4 APEEEENFTIS N

Table 2 Four positive clones sequence analysis of Cryptosporidium parvum

LS GenBank % 3¢ 5 FEH 42K /bp cDNA ffi A J Bed B2 /bp
Protein GenBank No. accession Full-length of gene Length of ¢cDNA insert fragment
Mucin % 4 Mucin protein AF068065. 1 7 600 1584
FLW2 i E i Lactate dehydrogenase XM 628236.1 1014 534
& M S 1 Microtubule-associated protein XM 627682. 1 1395 745
Tl FPi R 1 Sporozoite antigen protein cgd3_1570 489 489

3 ¥
fat cDNA SCE B 77 4R 2, 4 Cap-trapper
77359 Oligo-capping 7 #7  Vector-Capping™ J7
A SMART Jrik, A5k #2 SMART J5 k44
/N R L cDNA SCE, i R % 7 A
cDNA 3 5 228 T & 19 RNAL U & cDNA £
WALF . T RNase B8 fEAE THEHU RNA (YR &
SR, i DU AR AR A 5 B A ) RNA $2 50T /2
TPt 2 Bk o RNase 75 4%, f1 il RNase 3% . 1fi H
RNase 23 F¢f% RNA, 5 24 1 RNA AN REA S0 &
B eDNA,SMART J5 b i 1) MMLV %% 5k il
23ffi RNase &4 578 ik — i 1k T RNA BEff . H
WHE A U K 9 cDNA, 4 8 SCE B, SMART J7
HH B RNA 4 cDNA R FHEH B mRNA, f#
LT AL R A SR cDNA 5, 4 4) Col-
umn Spin H-1000 43 B4, o] LIBR 2% 400 bp LI T )
cDNA F B A3 7 KB cDNA, A5
PEFH Y ATriplEx2 W 1 4 2 38 84 03 H 1K A B
cDNA %4z . AR50 2 1 B A7 L cDNA U
W B BEAR A B R 1.5 kb A8 A SO A >
107, RUIM A cDNA SCHE R4S

AR50 R FH A Bt il /) Bt A6 - B i v %o A 2 4 Y
cDNA SCEEFFAT G 8 2 0 18 . Ry T B AR AR ¢ 5 M it
AT ()t B 58 ] K 3 Ay T XL-Blue 24/ W% &
MEHOA . #I0% cDNA SC AT 2] (14 FH M w5 3 5 28
TGRSR T ARRE AR B D R A
A cDNA S G 18 o A8 b, 2 0RO B BE RN
W TR AT 22 [B) A BE Rl 45 o 75 D BE P v B DA O . X
SC P AT 52 0 AT LA v i B A T R Lk LB — B R
HF— PCR s .

DA SCPE A S AR Tz 1 3 e At 3 B Y
WL h 2Z )5 o [ N AME 22 2 35 38 i # B At LS
JETH R T i 2 A M AE M LN, Tosini &y #
T /N B T e PR A S R R N B A T
I 0 8 T3 A B v B K L 4 Bl 44
SA20,SA35 F1 SA40, HET. % 3 M2 E H T

%

B 7 PR AT . Jenkins 250 M HE T U/ R
i 7 U R 4 DNA SCPE, T 41 ku $ 5 i BTk i
T — AN S R O 48 BE SR RN CPAL, R I AF
T 5 1 %8R B 2T R A 1 R I e A
Perryman 45 4 @ T /N B 98 HU cDNA SCHE,
JH C6B6 I 7TD10 5 B BT AR M SO i L i T —
T i R/ Sy 23 ku B9 T4 7R T H P23 4
Western-blotting /387 W] , P23 & 1 5 BH M 13
1y 1gG1 #1 IgA Je s Z. ZEHEHC H TR
T HURE Y I A AR I . AR X cDNA SCE £
ok ) i RN A FE AR A 0 BA M v B S A3 B
BHPE 5 Bt 31 00 2 /N B A6 7 SR 1 45 4 2 L B 2
A2 ¥ 51 IF 25 0 PR B B 05 5 0 58 L 2 ) SR
W HSHE CORF) KT 300 bp B9 4 4> P 51 73 Ji1) 2
MUCIN £ 2 9 FL R B Ui 2 L B A G 8 A
BE KA 796 T PR AR AR

MUCIN 4 [ J2& B /7 B 598 7 A 258 7 3R
A — A A, o S N R o F R R
Y. CEAMIEIEY . g BEPUIR 4D10,2A3 0
9C9 HHI N T i 20 MUCIN # H 395 4
SRR A B HJR K MUCIN ] R Rt 7
B S DU TS R D i SRR ) A O 2 e
B DA B R O e A 1 BU2 W

Senkovich % 2L 43 BT J5 N BN B AL T
HL R I S 10 5 4 e — > A AR S R i 1 2 2R AT
DL M 5 1 32 9 0 T DX 20 ok A R A A AR
HLUR M I 7 . Maltha 5507 5y 45 R 3 W] ZLRR 5
UG T TR B PGS W ol o A I LR 5 I
A7 AT BE R A I B A 7 U p 2 B

T 2 A W R At B rh A E 45 4 . Schwartz
SEUCIPRAR ST T OB A G B A e R 2 Y i
o HETE B ¢TI0 AR RO AR DG F Y
WFFEIRIE o A SRR G AH DG 2 1 aT RAAE Sy A6 i3
5~ B A5 E BT

A2 56 DB/ B 96 - L cDNA SC P Hh i 2
R A Tl A S B B A R I BT DAY 4R
I8 5 2l g R 20— 2P e e AT T AT AR A
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