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1 2007205224 1 2008201219

PRAE AT T8 B AR, 2 K I8 ORAF T
(RS SWN SV E AW S RS NP = I TSR U7
AP A d b 25 T R iU T AR PR 3 Y
AHLIISS G K, AT IRAF DA (1] [F] 1453 21) H 2 6
FEDRL, AT KA () 1 RS, G 236 A0 ) B2 i B4
PAG TN VI3 5 AR (1) 50 5 A il o ) R A
TR, FBEHIAA (Sngle chan fagnent va2
riable scFv)i 74532 PERE 1 JDCKs B 1 = o AR
X (VH )FIEEBERT AR X (VL)IEBAE — B i I A~
AR (PR — R, 38 I A AT B, AT A A
AR X AR OB R e B L R 5 X, XA R
T Pk AR DX R M, XA AT AR, 2 H
AR5 R 2 10— RN THUR ™. A
A 55 M ff R e D P ot 2 A S L o 7 AR
do72E FAHER R, T E A T Pl R A A
SIS BB I TR B R A o S P Y, LUK O
1B H B 22 1R e BT AR FH T 2Rt A4 ) B i M
I3HT, AR P R A SO RDEMLR R Myx2
obolus rotundus)AH < T JR 64 8 1) 41 5 PR AT AR SC
FEBATEC R A VRIE , - RT A RRAH X SR Dy ) B
PrreBEEAT THRFIE > AT, DR 25 AARE T .
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sciences A 7] RAPS R 4 #4 &, W Pk TG1 (K12
v ( lac2pro) supE thi hsdv 5( Fp trav 36 proA”™ B
lacl' lacZv M15)) M1 3C FE ¥4 #, HB2151 (K12
v (lac2po) ara Nal thi( Fp preA” B lacl' lacZ
v MIS) ) T3 BEd #, HB2151 A & B8 H1
FHIEE P, it mT LA YR 0 R KL pCANTABSE I
scFv 5 W g AR AR e B 1 L 0] (1Y) B8 H1 26 11 % 1
+, TR N F Al scFv i Ris. BT
SRR R A AN R, O kR 2 I FL
W) 5 45 40 i ) 25 VAR Hegnans etall™ g 57
(R AET %o 2% R DR 11 9 32 A5 R A Ak 9 3 4% 1F 1EAT
MBS S T Ok A, e R
LT AT PEPUR AR R BT =41 5
Pk Ik 4 G1. G2, G3.

111 W —3CH W OR A7 1
JEUGR FE T 4 1 W R A B AR R, 71 S | RPAS
A4 % Marks et all #i38 JE47, @& Wi 100LL
Hah A T IL 2 @YTAG #5982, 37¢e .
250r/m k% F5 = ODgo 2 A 015) 017. H 4 @
10" 4 B W B 4 M 13KO7 HEAT B R, 7732 /) 45 1Y
B[ W B AR PR PR IR R . I 10mL W B A B
i, I 2mL PEG NaC] 78 0 B2 £ K | 30)

60min 4e + 11000 r/min &0 20min & &4 L
WA R A, H16mL BT i Bl & M 2 @YT &= &L
VE, LRV TV . I 10LL Bk e B R R, Al
SOBAK 145 T 241 Ik v AR W 5, F 2 @Y T K5 3%

1

JE IR E R 2 @107 % .

112 (Biopanning) ¥ ik R [ AH VL 23E
A7 10 REEE A  SEORR AR 3 B A U R I e
WA EE HEAT, R4 4y HUIR TR I S, BLEE 0 0% 48
B AR TR PR IR B VR S (R D). HiR
YA 0105 mol/L NaCO;s fH 916 £ WA
10% JBi I 4% 14 PBS WEEW 7 012% Tween' 20
(1) PBSYX, VLA 100mmol /L= Z %, H R
o TrisMClpH 715 P& it (1) 45 & Wi B A4 J0RE
TOLL -1 ¥ 55 e e s 17 35 88 % 45 %6 vk 1)
WA, JIL 10LLJH T 4% 2 5o B B 14 R R bt
A ( Phage d splayed antbodies Phabs), Phage EL ISA
I H SR, ARSI BE AL B 504 T
£ B e % Phab DAL & %8 00 J5 BH 26, JEHURH
PRI 0 AR b B Ja — %8, i G — %8
T A3 7 I P BERL PRI ARG SRR R i 104, 4B
FH BRI 4 D) B SN TRGDI 2347 36 Bl D)% iy
W 2 57 4% 7 e e 2 SR I6 W 7 2 ) W), T 19
¥ 4% NCBI Ig BLAST f1 MGT ¥ 3 () VAQUEST
Bt P HEAT R A7) H 6T LAIE S A /N B S B R 2R
FE DRI R U R DR R 5 K BT S e BR R 1 O
K. s s® v TP 5] 4 ExPASy M 3l ( he
tn / /expasylorgl cn) Translate 5 £F #E 5 HY JL 4 F&
274, %o R B I HESE X (FR) B B b Bk 58 X
( CDR ) [f) i 5 M 4% Kabat [y £ 45 fir 5 ) B9
HHAT.

Tabll The conditions of biopanning the specific clnes ftan the phage dsplay scFv lbrary

1 2 3 4
PUI Vet I E P L et X E PUIE bR RV DU L bR RV
Concentration Tines of washing Concentraton Tines ofwashing Concentration T ies ofwashing Concentration T mes ofwashing
ofantigens ) of antigens ) ofantigens ) of antigens )
Gl 20L g /mL 3+ 3¢ 10Lg /mL 10+ 10 10L g /mL 20+ 20 SLg imL 20+ 20
G2 10 mL 3 108> /mL 5+ 5 1004~ /mL 10+ 15 ) b )
G3 20L g /mL 6+ 6° 10Lg /mL 10+ 10 10L g /mL 20+ 20 SLg imL 20+ 20

W af R PBSUMRE A PBST UEML KEL; bR RiEAT

Note alPBST was follbwed by PBS fov washing the tissue culture flask bl not conducted

113

11311 FIH RPASR 4t
(R AIE A, AT 226 1180 A 0T 556 AR A v 11 e o 4 i ek
YL FrieE £ (PO B KO HB2151, i F2 F WL RAPS
RYUW 5. HRE BT AR B A P K 2R IE 40 A R
ELSA S8 5, R I — H1 A BRI 28040 40 i b 1 1T B

Pl E2tag IgG( Amersham Biosciences/A ] /=i ), TMB
P B0, S5 o B A2 e e 1 W i AT 2 46 [R) 111
W TR AT A ST JE R 43

11312 JI AT BH 28 7 o £ W T 1
TE X AT ik T 0 FRBE BeAA (A 6 SR 2 O R
R P U e ik e



570 K S 4 L7 2 i 2%
11313 48T 6 2% 1) Phabs Y 5
scFv4y 9 & T - 20e « 4e « 25e¢ « 37e, 2h
4h. 6h 8h. 12h. 24h. 48h. 64h — & )5 ELISA il 211

€ HSE RN 3784k, T Phabsii £ 467 10", scFvik
B2 01 2L g/mL, /s L BH PE$T L3 « 1F 5 i35 4
Wy 4 M 13KO7 43 7 F AR BH A 9 1 ) 1
11314 W estem2b bt dotd lot#s
ZWOCHR [ 1177 R 34T, wI Ve BT R 5 T8 i A e
SEREIRA T B0 BUZIE 126 (K17 B EOE SDS2
PAGE 72V FLIK, I8 I 57 4 — Bk 75 Behl DTT, SR 5 H
BioR ad H1 e A% HEEORE d 11 ¥ 22 PVDF Jiit I, 73 3]
B E] 2% 1Y) Phabsal ] ¥ME scFv RTIN L4 M, 6
A 35070 508 HRPARICHY antiM 13 H47LAT antR
Etagi i 4, Won iy DAB
11315 ] 4 S
PG (FAT)Z JOGHER [ 16177 VAT S 2 o ul
U2 IOCHR [ 14 281G I vERH T« A
i Zeiess Axioplan 2 maging and Axiophot 2 . 3
FH o Ay Tk G IGE T A 7 325 RS 1 378 N T HE % = ) i
BH, G355 S A5 R H s 1k sdBvidiAT .
11316

DLBH A ve B (1) A 1 scF vl Phabs 24 46z
—Pt, LA TE ML e OCHr L4t . (M 1guanqiaoensis
splnov) 35 L 71 B (M 1pyram i is )« 3£ 7 5 A%
(Thelohanellus wuhanensis)« % % 5. & ig 1 (Hen2
neguya dogieli) ST A BT IR, A BEA S B
(Glugea epnephelus spl nov){E A FRJs T i HEARE -4
H A XU NERE 7, B FAPUAR S P st e fs i oh — 3,
A RNAHK +, To VAdh - .

2 1.8 X
a 1.6
15 1.4
R 12
g 1 Z 1
2 0.8
Sos © 06
0.4
0 . 0.2
1 2 3 4anti-M13K07 0

-0.5 serum 1 2

3

Phage ELISA F T-46 UF Bt IR ML f Hufty 7 ] %5
PR 1 W AT A B B A P DU S0 B 1 s R R
BBt R (B 1la® 2). 4R ER, K8EikE
(1122 1 Phabst4) BERF St T30 (5076 R He 0 ]
PR . DUSS ORI S5 , o e P s o A R 45 380 B 2
B Ji AN, R L BT BT Rk BEAS Wi BRI,
PRI 5 AT 1, 5T 150 I R A R B
HEN, SEC TRIE J5 L TR A P v R ) & E
A R P w53 T A E . Hh =1y
Fo2 1) BEFR ok T Rase, o VAT Aka B in 67 ik
R, B DUES I E IS, F /N SCRH A I AT 5 4
ELISA $0iF HoRr e M i A 0 R, &5 AR W i S0
S VU 42 )5 24T Phabs#lRE A M &l /Nl BH
PRI 55 15 72 i Bt 7l MR B IS A (B
2a). M VUG I 6 J5 £33 (0 & 45 S0, BEALBE
% 5078 B, HATERE Phage ELISA Il /3 & vk 5 &
TERLF0L U7 Al I R 1 IR R I 46 A, Al LR
FJy (K 3a). BHPEZR I 98%, #E— DR B il Lt
R 4, A S Pk e B A B s AR . AR
SR IEE ) 104 7 e, DNA 459U 3% 43 #r v [
% PRV, 5 R T A5 P o L BE PR 8 B 7 Aol
(SRS H), WP 45 FARUE 923X 05, 230l 44 4
pCAN26H Fl pCAN271L Hrsa4e P ELISA K B A 10)
/NSRBI TR At AT 1 A T BH M I 1 B 2
FRICR, 1R300 11183% A1 3108%6 (& 2a).
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~15
©
05

0
anti-M 13K07 1 2 3
serum

4 anti-M 13K07
serum

B 200 B R ABURL ELISA J6A1E 2% 21 70 IS I el I WK B4 SR 715 seF ST ) SR AR
Fig 1 Polyclonal Phage ELISA on three antigen group ofMyxdbo lus rotundus after three or Hur biopanning rounds
a b MY G G2 G3, R
a b and crepresenting G1 G2 and G3 repectively the sane as Dllov s

Ant2serum M 13KO7 and BSA were used as positive negative and b lank con trol respectivelyl The bind ing signal were
analyzed atOD,s,
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Tabl2 The enrchment fictor and rate of specific postive clnes detected by polyclonal and monocln al phage ELISA
1 2 3 4
A WO EAEIRE BV RGOt AR BIMER AR SR WA E BIMER  ldGe o mARE Btk
hinl Outcane Enrclm2 Rate of Initial Outame Enridm2 Rat of Inital Outane Enrichm2 Rate of hital Outcane Enrichm2 Rat of
ant factor posiive ent factor positive ent ficor positive ant factor positive
clones clones clones clones
Gl 2@ 5@ 085@ 206 2@ 2@ 0l6@ 306 2@ 07@ 33B5@ 9313 2@ 619@ 345@ 9%
108 10 108 1013 10° 107 10 100 1077 108 10° 107
G2 2@I0" 6l5@ 325@ 1313% 2@i0° 712@ 3l6@ 367% 2@ 7@ U3B@ 906
10t 10° 10° 108 108 100 107
Gl 2@ 5@ 085@ 2006 2@ 6@ O0l18@ 306 2@ d6@ 33@ 707 2@ M@ 355@ 8476
108 10° 108 10'3 10 107 108 10" 107 108 10° 107
100.00 a b ¢
90.00 o 80.00 40.00
80.00 M Inhibition percenet ~ 70.00 B Enriched B pCAN3K  35.00 B Enriched
70.00 60.00 30'00 B pCAN-9A
60.00 B MI3KO7 m BSA ’ B pCAN-3F
50.00 50.00 25.00 p
30,00 40.00 20.00 = MI3KO7
30.00 30.00 15.00 mBSA
20.00 20.00 10.00
10.00 10.00 5.00 =

Original pCAN-6H M13KO7

Enriched pCAN-71 BSA

0 EnrichedpCAN-M13KO7BSA

3K

K 2 HrEDEMUE R T rETEER A (a) SEERE T ()RS T R A RS SR G SO AR SORE S E  SE B SE 4 ELISA 20 #r
Figd2 Analyisis of pecificity of orighal enriched and specific clones by competition ELISA as canpetibr of correspond ing positive mouse an t2serum

0.8 a — 09r b 12 c
0.7 vSample 0.8F bl
06 s BSA 07+ ™ & i 1 . .
0.6F . YR 0.8 4 .
205 e A e .
s 20.5F . 4 506 s b Iy
a) 04 o) 04h A N . a . N YY) .
Q03 ] 03} § . Q 04t i AA .
0.2 02F 02— n "
0.1 0.1 4 0 P L A s N .
Y 4 .
0 0O 5 10 15 20 25 30 35

O1 3711151923273135394347 N
5 913172125293337414549
Clone number

0 5 10 15 20 25 30 35
Clone number

Clone number

K3 Bl L d =2 0 i b f e 2 AR SC PR TP B ALK I 7 B R0 RE S R 20T
Figd 3 Analyss of pecificty of randanly selected clones fran the kst enriched phage digp hyed scFv lbrary agan stMyxobolus rotundus rehted antigen

JEA 5 BT B, pCAN2GH sdf v L [K 75 768bp
i 256 N IR, P 128N A EBEATAZ[X, 113
AN R AR X . pCAN2@H VH J& T/l IGHV ]
W2k, HE R I IGHV L. GH 13, IGHDXSP2 & &1l
K. pCAN26H VLJE T Kappal’&, VK21 2%, ik
ZIAER IGKV L IGK IR & sk, Ha ik iy o) (K
6). pCAN27JsdFv H]RETR 7[5 JE Al £ Haffl 1 i 224k
AT AT T8IF R 2l 4 A R WL R 9, A
WEALEIEAT B 5 ek 3 . Dotblot &2 W estembolt
7R, pCAN2GH fighe stk S50 JE it e e A 1]
FEE R Y, PN PR AE Westem EFid R

B4, KNG 34kD) Y 4% R (K
da). [HHE G e A S g 4N ufk 27 3 % B pCAN2
GH e S E 10 R 5 R i B 5 R oy
(Bl 5a). it FUER #hyE MV 45 L Phabs Rl n ¥ Pk
SAVIFI AT SR 340 3 A 11OMAT 0183M, ks e
PRS- BT 2 B, WG B A T 2COR AT S scFv 4 BB TR
- 20e {RFEETE— LA L, de SfF PO TEAE
64h N FEA AN AR, B Ji5 0 PR T 4R BE A, 75 25¢ M
37e SAF FHUAE MEAAT 4ERE 120 25 A4, JL G PR
TRPAR, — R iih MR 2T e T2 Y 100 A2 46, 1H
scFVIERHL Phab B aTERE sl Mgt MR s g Ls,
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" b SN 1 2 3 4
Wl > B 1 2 B

pCAN-3K M pCAN-9ApCAN-3F
.“
M pCAN-6H 97.2 vi‘
hi 66.2 W—" KR
. 974 e Y
4. e i i
66.2 - - +
B v
43 8. s : o
31 - 34kD 31 - 20.1 -4 -
20.1 |
14.4 " 20.1 14.4 0% it
14.4 o

K 4 BEAEIC K westem2b bt/3 #T pCAN26H (). pCAN23K( b). pCAN29A J% pCAN3F( ¢)ffJ4F Sk
Figd4 Charcterization of gecificity o fpCAN26H ( a), pCAN23K( b), pCAN29A and pCAN23F by dofb bt and westem2b ot

middle

¥

inner

]

outer

B 5 TR S B e M e A 4345 4 M Ak 2 43 B pCAN26H (a). pCAN23K( b)+ pCAN29A ( ¢) & pCAN23F ( d)fI4E 5 1
Figd5 Characterization and localiation of antigens recognized by pCAN26H ( a), pPCAN23K (b), pCAN29A and pCAN23F by indi2
rect fluorescence mmunobgical technique mmunohisochen stry and mmunocychen stryl The scale bar( a) = 10Lm, (b) =

SLm (¢)=45Lm (d)=10Lm

212

P [ WL H 56 A 3R AR 20 PRI BT 1
FUBEUARIE A0 IR )5, & 5en) ' S AR S B
B (B 160K 2b). 417 ELISA iR %48 1 ik
J5i 1) Phabs34) 84 7 P10 55 [ 8 i AR R Al 1 S v,
SRR IR ST, R S R R R RORL A B . S
B VR T B AR AN AL, O i AN 38
RLSCER PR JBEE AT 1230 82 K AR B S8 388, % 6 e
o E TR R v R B E T K PURE

it o 5 A 2 T S 43 1 B e B A B AL
B MR = RVEIES M50, BEMLBRIE 304 50
Ve, YEBCE M B i 10 KR 3E4T DNA $R 20 K385 43
T, RIEAT IR R B 3, iy 44 8 pCANZK, Wl /7 &5
FAAUFI e A F— 2R, 554 BLISA &K, —
RO 1B G (e S SO 5 LA SC PR K p)CAN23K ) fig
3 P JE T P T A R e R 1 R S R T
PR o 145 &, JHE 0k 87113% « 641 9% Al
41183% (I 2b).

FEA50HT e B pCAN23K. scF v3E K K 732bp 4
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i 244 5 5%, Horh 119 AT AF X, 1104
HREERARIX, VH 8 T/ IGHVA4 R, ik R
GHV4 GH 2. IGHDXLI16 % & ifii K; VL J& T
Kappal%, VK24, ik ZEE P GKV4A GK MK F 1M
Kk, a7 41 (K 6). WestemD btlil7x pCAN2
KPR PL R 2 1% JE W w8, K/ T 1716kD 22
107kD 2 [H] (&l 4b). A ff 7 )82 G 9% 5 K7
41 B2 Uk 2% o pCANZBK BT R 5l (1 B0 42 Joie 73

T I Y S R TR T T N

s - 4 I I
- + . .

TR, BRI AERE, L2 FI N
0, AN bl P 04 ) A 455 A R R0 - TR AR I
J (& 5b)e BRER SR VEE M4 pCANDBK Phabs
AT scBv I AHXS SR AT J 20 30 01712M #1014 83ML.
pCANZ23K PhabsHl scFv ) #Ad i 1 K3 5 pCAN2
AH A R, BRI RS L LE il PR A o A8 XU W
7R pCANDK AEFN P FSrill (Rl 61 O, (H A
5 prta ks A Y (R 3).

------- e EEERE T

PCAN-3K MABIQLLESGGGILQPGRSLRLSCKLSGFDESREY -NHEWARQAPGLGLEWNIGELEPRSG - - LINYT PVLIIKF [ISKEFAKNSLYLQOM- -SKVRSIDTTL

PCAN-3P
OCAN-9A
PCAN-6E

QI(LORSCEGIAQPEGSLRLSCAVSCFRDSRVYNMSWARQAPCLGLENICRLPPESG - - PINYT PSLYIKF LT SERQAKNSLYLON- -SEVRSODTAL
- QVELQRSCPCLVEPCASLIL SCASSCFT PTDY - Y1 SWVRQRF CXALENLCY TRNEADCTTTRYSASVE CRPTT SRONS QST L YLOMKASAT RARDSAT
MEVNLVQSGTVLAGPSATV]I SCVTSGYS LTHY -GNYWIRQPS ZISLELVAYI PTGVH - YRQEYT PO SEAXP YREHANSSLYTME- IRRVTAZDTAL

raler 1....... 10........ 20........ 0.......40......

LLA ] . *y """':'..'.".f'..".:: :".'

POAN-IE TTCAK-------- LEYTGYMAYRAGILVTYS
pCAN-3F TICAK-~vvvvv~ LFTY
DCAN-9A YYCAR------ - -BPYGPAPAYNOI)GTLVIV
PCAN-6E YYCTYWGRS POFLINSLVQNPSWGIGTLVIVS

raler ....... 310....... 120....... 130, ......140.......

LA B R L A A ) ]

L €0....cunn W, B0..auians 90....

...100

LA LI ey o L] '

SGGGGSCGEEGPLVE TS PALTVASLGIEVTI 1CSVS85S - VS SEEWYQOESGTSFXENI Y]
SGEGGSGEGE L VLIRS PALTVASLGQEVTI TCRY 555~ - VS SEEWTROESGT SEREWI YEN
SCECGEEGEECSDI VTGS PSSLEASLCIEKVTINCRASODT - SNYLNWYQQKPEQTVEELI YYT
SGGGG S EECSDI (MTOSPLSLTVIVGDE I S1 1CK T SQNI LN T FLEWYLORGHGAFXRNIKGI
150....... 160....... 70....... 180....... 180....... 200

t 2 t14,.9 242

DCAN-3K SXLASGVPARP SS5GSGTSYSLTINTMDARRAAIYYCQ-QNTYPLI - TPGOGTELRITRAA
DCAN-1F SXLASGYPARP SSSGSGTSYILY INTMDARRAGIYYCQ- QN TYPLINT PGAGTELRITRAA
pCAN-9A ERLEAGYPSAR SGSGSGTSYILTISRLRQEDMATYYCQ-QYR- ILPFTPGSCTILEIRRAN
pCAN-6E XRSISGVPIRPTIVASGSSPIFTISRAQARDNGSYPCENTS SLENNNTVGGGTEVDIERAA

roler ....... 210.......220....... 230.......240.......

250....... 260.

K 6 pCAN26H. pCAN23K. pCAN29A K pCAN23F 2 3L 1R % 51| tb X
Figd 6 Alignment ofan no acid sequences of pCAN26H, pCAN23K pCAN29A and pCAN23F
HEH #B4> 4 linker peptide/¥%1 The linker peptide of sdfvwas framed

3 pCANZK

Tabl 3 The cros2reactvity of pPCAN23K reacted w th surfice antigen molecu ks ofM yxobolus rotundus spores w th other avaibble fesh myxosporean

mature sporesl R eactions are designated as positive( + ), negative(- ) 1Glugea @ingphelus spl novwas used as outgroup

S Detected pecies pCAN23K
[ & Wity L M yxobolu s rotundu s +
FAF LT HL M yxobolu's quangiaoenis spl nov +
AR HL Thebohan ellu s wuhanensis +
% K% HLJZ Mo i H enneguya d ogieli +
5 TELAH HL M yxobous pyram id is +

A BT fa 4% B B Glugea epingphelus spl nov

213

Pt [ WL T R 2 RS R SRR Pk
I DU %G S v 1 1) ' SR TR B S PR P s % (] 16
2¢), &5 P R R VR B RTIOR 75 31 AR 4R,
e Ak Ja FHAE O 200 ok 2006 « 30% « 7617%
FT 861 oo M EE DU%E i i i 1w 42 ST 28 v B B4k

B 30Ns0 g, Hril% Phage ELISA LUK & va s o5 Al
IR K /e SRR 8 m i 104 S, AT
DNA fi5 S0 1% 434, 15 215 i 2 R 20 e [, 9 031 i
%4 pCAN29A FIl pCANDF, pCAN29A sF vk A K
744bp Yifid 247N F IR, o 1224 K R AR
X, 1104 BB A X, VH J& /Nl GHV7 I
%, MR IGHV 7. GH B, IGHDD52 K & M
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Y = it 2%

¥ VLJE T Kappa i, 245531, Hodb 12010
AR X, 1104 8] X, VH & T /N
GHV4 W, ik RZEK GHV4. GH 3. GHD2SP2
K EMHK; VLE T Kappaji, VK24 W25, ik &5
GKV 4 GKJ4 K& & 1 K, L5751 (B 6).
T ELISA 25 5 50 7 55 DU A8 s 48 SC R0 T 15911 P
PR S ) B BeI8) ReAT 25 ol R I 5 3 T A
o A R A A B S PR R &, SR )
i 3419% .+ 2183%. 1156% (K 3c). Dotblot
W estem2blot i 78 pCAN29A 1 pCAN23F 1 fig Al
T A A~ 300 AR B VR S R R B, T U
MZ) 1712KD I 91KD 245417, 1M1 i & BE o 1k R
KNI K 40KD [R5 4%l (B 4c)e TR Sz 5
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ISOLATION AND CHARACTERIZATION OF SPECIFIC CLONES REACTED W ITH
M YXOBOLUS ROTUNDUS RELATED ANTIGEN FROM A COM BINATORIAL PHAGE
DISPLAYED SCFV L IBRARY

ZHANG Jin ong, WANG JianGuo, LIM ing' >, GU ZeMao' >* and GONG X iaoN ng
(1 Inditue ofH yd robiolggy, ChinescAadeny of Sciences Wuhan 430072 2 Gradua e School of the ChineseAadany of Sciences Bejing 100039
3 College of F isheries Agricultura | Un iversity, Wuhan 430070)

Abstract Polycbnal and monoclonal antbod &5 especially the latterwere extensvely applied in diagnosis and treament of
fsh diseases because oftheir hhg specificity and affn ity H yprdama cells are pure source ofmonocbnal antbody(MAD)

ofdesired specificity and present excellent pranise in clin ical mplication H owever the potential have been mostly Im ited
n theory since he establisiment of hybridama technobgy wasmade by Kohler& M ilsten n 1975 for same ntrinsic prob2
lenatic lim itatons especially Hunan AntiMouse Antbody responses(HAMA). In additona] hybrdana technobgy was
labor2extens ve and can notbe satsfed wih requiranent ofmonoclonal antbod £s n post2genamic era The recanb inant
antbody or engneerng antibody technology especally phage display antbody lbrary developed n 1990 show great ad2
vantage over hybridrana technology n production ofmonocbnal antbodies For pamsitic diseases caused by Myxozans a
worldv de constraint factor Hr development of aquaculture ndustry and many techn ques based on the antibodieswere de2
veloped to diagnose and studied he mmunogenicity and antigenicity of different myxozoan species to find the candidate an2
tigen molecules to control he severe diseases S gnificant advances in our understand ng of theM yxoza have been achieved
n recent years however dagnosis prophybxis and therapy ofin yxosporadbs s have not been thoroughly reso ved Myxobo2
lus rotundus Nanezek 1911, & a serous pathogen for the fam ng of crucian carp Carassiusauratus (L ), allogynogenetic
gbel carp and Carassiis auras gibelio( Bloch) n Ch na Establishment of practical early diagnosis strategy and searching
the protectve antigen molecules are vital to control the parasitic myxosporean d iscase Two stra ns monoclonal antibodies
were previusly screened by hybrdrana technobgy but the low diversity and d iffiaulty of storng lmited heir application

In the presentwoik four strans phage displayed monoclonal scFv with better affinity were solated fian previously con2
structed cambnatorial pahge d sphyed scFv antbody lbrary usingM. rotindus related antigen Their characterswere ana2
lyzed by ELISA, dot2blot westem2blot IFAT and mmunohistochem stry The sequence analysis and aligament disp layed
that the heavy and Ight chan of four clones were originated firan differentmouse gem line gene familes Among than

pCAN26H oould specially react with the soluble proten of M. rotundus spores and recognize antigen with a molecular
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weight of about 34kD The antigens recogn izzd by pCAN26H were located in sporoplasn ofM. rotundus spores The pCAN2
3K coul specially reactw ith the surface antigen molecules of ntactmatureM. rotundus spores espec nlly n the openings
of sutural ridgg but no response with pohr capsule and sporoplasn Themoleailarweight reacted by pCAN23K ranged fian
about 17 6kD to 107kD The pCAN29A could specially reactwih he imer menbrane of phsnodig butno response wih
the middle and outer manbrane wh th ndicate probably the heterogenicity ofplasnodia menbrane and he antgens wih
molecular weight ranged fiom about 17 2 kD to 91 kD The pCAN2F could react with both antigens of the presporogon ic

stages and polar capsu leswh th ndicate the existence of speces2specifc antgen forM. rotindus with molecular weight of
about 40kD

K ey words M yxobolus rotundus M yxozg Phage displayed scFy B opann ng



