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BT e QLW EAMETELE+FAECDRs X, TR MK EHH KR K COR3 K; 7 & X
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XEBR. T2, 2 5REH; B TEK
E4r#ES:.Q343; S917
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HRARGRAMAR T RGN
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UNFE SR B BB N IE BRE T B R BA TR R
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HREE X P35 8E 2 25 T A 28 X BB [a]
THAHRFERLS,

¥ B A ( Hucho taimen Pallas) BT H . &
M eETH . EFaR, SHaT P, XKI1EHP
A, RREREX INER RS -EEZ—, ]
RS, BARERAR, XITHEREE REHE
B E— I E R E, BTt A EARH
R F B R A, RE S A N THRE
IR 25 , MR S B2 ST G JB &= B, BLik B
SUR LU X — TR F-Be i R AR R AR o A3kt
TP AR RE RSP IIHIT T IRE, A
TR AEREREREAEFERAEZHT
e, W LA B S e R 28 N TR FE I B TR
B RN FE DR G e SR AL EE R , A A T X — Pk iy
TR

1 wRETk

1.1 ##

WE P RS F 6K B P EAREE R R
K= Brige R kK i s, A AT
SEALBIFRI S — 1, AR FFRERS
TR RED A REEXER.

¥ FAET | I oligod Ty, 3147 E¥AEY T
BEARR S AR A A A B, Trizol ( Germany
Invitrogen Life Technologies ) &7 & W B H3E %
AWy B R 2 Fl; rTag DNA 3R & B, dNTP,
pMDI18-T # 4k, l§ § H A& TaKaRa A= #Ji 5 2
A ;M-MuLV (B8 JE K B B R ) /G *E,
1 i 11 i 77 & ( MagExtractorR-PCR & Gel
Clean up-ToYoBo) K FR %l ¥ W V1B EcoR 1 FlI
Hind I ¥4 B H AR ¥4 ToYoBo 4 i3 2
Ao
1.2 WA *

SR Trizol {37 & 12 B & 6 IR 4H B
RNA, BUs RNA &% 5 pL n A (20 pmol/L)
oligod T )51 ¥ 1 pL WITIRAJG,70 TKWE 5
min, 7 Bk 5 min, F LAITHBR RNA [ & Je 4514
A BigE RNA 5 oligod Ty 51 MFASEELE -
SRISIMA 5 x Buffer 5 pL,2 mmol/L dNTP 2.5
pL,M-MuLV 2% 588 1 U, M5 5 U, FAK%b
RFE20 pL, 42 CREEF 1 b, BB RFEFREBH
g% cDNA, R4 GenBank & % 3| iy L 88 ( /3 57
5 X68517. 1) B IR HREE 5 , MATIY

Bt # Oligo 6. 0 Bt — x4 519, B3
nF:

F.13 bp 4k 5'-CTACATACAAGAATCCAGA
G-3'

R:870 bp 4k 5'-AAAGCAAACATTCCTACA
_3’

PCR X {RZ % : RT 74 2 pL,10 x Buffer
2.5 pL,2 mmol/L dNTP 2 pL, F Fii2| 4 (20
pmol/L) &1 wL,rTaq AR5 U, IK#h B ZE 25
pLo PCR 4N FiAEH: 95 C 5 min;95 T
1 min;54 C 1 min;72 €T 1 min 3t 30 MER; 5
JG &M 72 C 10 min, B PCR ¥ ¥r=4F 1.2%
DEAR SRR B Uk, PO B 1 000 bp AL BRI H B,
[l 24k H ) DNA, 7T 50 wL 0.1 x TE S
B, AN BT E DNA BIBTE Ay i
WG, i DNA YWk B, Bugliik DNA 7=
4.5 pL 5 pMDI18-T #fk 16 CTHEIFKIE %R 3
h, BFEE=Y AR CaCL, %l &0 KB
B E. coli DH5a B2 , ¥ B IR RS PR EL
JERL, 2 PCR FH P 72 AR 3 % 5 1 EcoR 1 1
Hind 1% € J5 , FEDLPRE 51 4~ 41 M 72
EHATIFFIME
1.3 F3oH

% i DNAMAN F#31 st 434 84 s i 45 49
BF 46 ZRBEIRE AR (IgL) W X 75
BT T 4347, T BLAST-N 725 7F GenBank %}
PR P HEAT R UKL B , 42 DNAstar 5. 0 {4
MegAling H1#J Jotun Hein 753 FF 5 #E47 LA o

2 4R

2.1 IgE#WTX cDNA FFI4547

KRR T Y R 1 F 3547 PCR 973 ,1%
BN BRI r TR T B TR K/ (1 000 bp) B B
BIART , IRE IS | ik 7= W) % 4 3 pMDI18-
T 8k b FEATHAL, FEREAT PR T AR, [5] B R
WA, PR PR AR T . BRENFAS
2 5 NFF], LB B B T 46 &, 53 HRS
% Pl ~ P46,

BERBHE D M 46 5 Ig REBFRTS)
624 Wil K (leader peptide, LP) \F 2 X j Bt
( variable region, VL) | 3% £ ;i Bt (joining region,
JL) . BZ2 X (framework region, FR) fl{H & X
(constant region,CL)5 MERKTHEEX i Bt &
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5 GenBank B # 5 K UL 88 4 B R H A R 4F
(GenBank %2 % X68517. 1) 347 BLAST-N [,
B, 5HAAMESHIRE . W& R
BR, TBFIHSIHEAERE AR
(GenBank %i5>4 X68517. 1) 731 #% = B A 1L
P, T35 90% LA L, WP T ETIRER PL ~ P46 1
RBEET[AF X (VL) L % cDNA 25 #47 8,
BE R AR B 5K 86. 1% (P4 5 P43)
FEERN 99.8% (P21 5 P38) &,

2.2 #BF & gL MERSEBFIISH

BrZ LP DL Kol JL B Be 450 FR4 X Y]
A& EBRF 5, & DNAstar 5. 0 8
MegAling H1f#) Jotun Hein J5 3 X} /¥ 5 #£47 HAR,
T gL MR FEHERBRLER LA,

IR Kabat 255 € T S H0TE
AR M = X EARF BRI NS RE
TLEEER BRI SR 2R, BT 2R o — A R AR
R S BRI 4K B B LA B i R BR A HH B
WRTBIIR Y . B A gL WA X & BT
ek H B WL 2, 4 DNAstar 5. 0 {44
Protean 5} #7 45 &' £ IgL 7 28 X # 4k it 5 0L /] 3
(B a ysakt:, ok R m AR K4 L
b5 R EMEIRE PUR R R AR S F K
SRR S ELIRAE M R B E I, ZEK PR LA B e R
T T REPETE 4, MEME M55 a F1 b AHL, FTRB I
AR EEBREBK)

3 itig

%% B E A 8 K ¥ ( immunoglobulin
superfamily , IgSF) JE45 41 i 7 T A 5 S i B 2K
HAOTHEREER BT RS RERE QML H
g Ig WX (V R)RIEEX(CX)AH
—EHRBEE , REHEERE DNA KE A
80% FEFEFI K s 2| H K L, F— R G r 2 H
BiEEYh A 5% MR, RREZRERE ST
0% ., 7EE 1 3 EEEH S HEEERT 5 FE AR
7£ 77.4% (P36 5P41) ~99.7% (Pl 55 P31,P4
5 P31,P9 5 P21,P21 5 P31) Z 8], FEH A
HEBRFFI MR 94.3% (P13 5§ P25) ~
99. 7% (P14 5 P26,P10 55 P14 45) . 7EF/ BTG
H4r B3 P15 5 P32 SARRMMIE K 40.9% .
Bt , ARS8 A S R VR T A A R B R

4% CDRI1 fil CDR2 AR ) Vk B, V, &

E1 #%& VLXEERFIIXLRELER
Fig.1 The Hucho taime

VL region aa sequences

B BR 45, 4% V X CDR3 £ V.-,
V, T, iR A B A R4, CDR3 W REH
N XEA , HAL B 5 £ F CDR1 1 CDR2, i
Z CDR3 I XBAEAMEERE LA E &S F
CDR1 1 CDR2, H it , E R 2R R T, EEEER
%5 CDR3 7£ Ig AW EM R FHEPREEEEN
M. HE 2 \TLAE N, 8 5 6 ERE OB
AJAF X i) . #b Pt E #% (CDRs ) CDR1 (3. 29 ~
16.1) ,CDR2 (5. 52 ~16. 1) #1 CDR3 (6. 57 ~
25.88) B AAER KA H; H2 X FR1(6 ~
13.4) ,FR2(10.45 ~19.17) \FR3(4.68 ~16.1)
il FR4(10. 45 ~18.4) AL, AT E
VRSN YS M MR R T B8, B
A BERY CDR3 XIH™ ™, i CDR3
BHSEmMA X Y. BFARETEX
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BIRT-FARE 9 NMEEMRGIG;FRL X i 14 MEE
B2 475;CDR]1 X B 13 MR EMR MG ; FR2 X H
12 MR EMRGS,CDR2 X i 12 N EERRG,
FR3 XK, i 27 MR AR 455, CDR3 X 12
AN EERGS, FR4 i 7 N EERRS, Hit, B
% CDR3 KERH T B SHkm L, #1585
SRR AR S S s 2.
ki, g MAREFEPRE VI EF A
BRI EE i B 2 HF (rearrangement ) T A
VEER, BEEEN VI FBETEREEN
L, X WRN I EERFBETUSRAE YV EE A

A F vV, ZEEE 5%, 5 C, RS B, 3
HAMa iy AR B HAB R T IR B R T T
HRREFRAAFANER. ESHREEEHER
#,CDRs EEMIE MM EE TRKIHEM.
B F A+ ,CDR1 H 13 MEEBRA K, CDR2
12 N FERE R AP ERIUESE, d#R 5>
VHBMI RBEE ] FBEMCHBRRBYN
CDR3 [XA77E 2R 2 B #  (hotspot) , 7E 45 B PLIR
m bR EXBEMNERD, BB amnk
RREH CDR3 1 4 ~ 12 P EERM, 55 HAb
Yirp At , AT B B AR CDR3 B R AR

B, B ), ZERFBAT V, EEM 38, M LEIASENEZ (B 4),
A0 3
> 353
- o a0
ErmE
#2 20
= iilo
103 ol L
53 L L | | H, ;
S LTI [l | [Tl I |
LP FR1 CDR1 FRZ CDR2 FR3 CDR3 FR4
F2 #B%F& Il fERSERFTTTHEILRETE
Fig.2 Column diagram of Ig LV aa variability of Hucho taimen
| T T T T T T T T T T T T T T T T T ):=__ SC—B.LE
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1.5 a B FK IS E
i] i AT e e Efﬁﬂrqiﬂiﬂtyﬂm{}‘lf{hiittb
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L7 bo HUETEE B

w8 Antigenic Inde Jameson—al £

c A SR Al E TS 3
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Fig.3 Chart of physical and chemical data of Ig LV of Hucho taimen

B % A IgL WA X B PR R A 1 3 /]
W, X 105 N A EBRBE, 7+ TEN
11 054.92 u, %58 5 Pi g 12. 44, MR H Ko
AR X SRR AR E A T LP A ¥, FR1
R ¥, 558 B9 FR2,FR3 W%, UL & CDR1, CDR2
1 CDRS Hiftio [ et SR LIR30 el e o ol
REMEAE SR, T LUA Rk Pl i Xk, B 5 T
RBESTRE, BA Y BILURIER, 85T

SHiREA . Stenvik %™ B i : CDR3 i
SRR BRI, IEE R CDR3 XA S
R , B B9 CDR3 X4 %€ B T4 o
Bk, 85 Ig 72 X 0] e A ME s F YR
T, Schroeder %™ A Yy, 3 Hi R 45 A 3% T BB
RBURSUR S B R KB W R A R R ]
fid, e BRZRERE, B, TR, &
B 5 K VG5 ( Gadus morhua L. )™ —F¢, H
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CDR3 FRWEEMRKEIHREN S AFHRIL RS,
JRCANTR 208 KB —Fp 5 =, [t S 7= B 4
r =] m2
35_ Dijgg .:433
Al Ei3a Shaa
a5t m7aa OHaa
anl mlaa ®m]0aa
20 Ollaa mliaa
L5} m]laa mldag
mlhaa mlbaa
L0f = ]7aa oliaa
5t I ol9aa o2ilaa
¥ oZlaa m2Zaa
0 2az n2daa
Hicho Aalpenser Salmo Gadus Mus rabh-lt wttle m2oaz
taimen baeri gaircheri morhua Musculus saplens

B4 973 CDR3 KELHE

FEAAITE S5k B F Lundgist 120, 4% a5k B T30, HABEEER A T Jorgen 2121

Fig.4 Profile of CDR3 length of nine animal species

The Siberian sturgeon figures from Lundqvist co-worker(1998) [20] ' the Hucho taimen from articles, the trout, frog, mouse, cod, rabbit,

human and cattle from Jorgen and co-workers(2000) 2]
Homo sapiens : R 3h ; cattle ; £ ;rabbit ; 6 F ; Mus musculus ; /M, ; frog : ik ; Gadus morhua ; BT ; Salmo gaircheri ; Bk} ; Asipenser
baeri ; F9{0 P AT ; Hucho taimen . 35

TR BRAIE 4

it P AREREORE

AR RRRA Ik R A BT Ve R A BRY
3" BB HET 3, XN T R H RS R i &

IR,

54 B ik A 2R A A,

B30k

(1]

(2]

(3]

(4]

(5]

(6]

Scapigliati G, Romano N, Abelli L. Monoclonal
in fish
ontogeny and activity of T-and B-lymphocytes[J].
Aquaculture, 1999, 172.3 -28.

Wildholm H, Lundback A-S, Daggfeldt A, et al.
Light chain variable region diversity in Atlantic cod
( Gaduds morhua) [J]. Dev Comp Immunol,
1999, 23. 231 —240.

Shamblott M J, Litman G W. Genomic organization

and sequences of immunoglobulin lightchain genes

antibodies immunology: identification,

in a primitive vertebrate suggest coevolution of
immunoglobulin gene organization [J]. EMBO J,
1989, 8. 3733 —3739.

ZAE BRI , 4. BRI B IR & H%
HRIBFFELT]. KF=%45% ,1998,22(2) :136 —142.
AR ke AN AN N LI guliig e 33
F% B B L% 5 £ ) SR B ORI ] R B K=
2,2001,(2) :76 - 79.

Ex=, U, BHE, £ BELENRE
REOSRINEELHBEERTHERRX[T].
RFEFLE,1999, 15 (1) : 46 —48.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

Ghaffari S H, Lobb C J. Structure and genomic
organization of a second class of immunoglobulin
light chain genes in the channel catfish [J]. J
Immunol ,1997,159:250 —258.

Bengtén E, Clem L W, Miller N W, et al. Chan-

nel catfish immunoglobulins: repertoire and
expression[ J]. Dev Comp Immunol, 2006, 30 (1
-2):77-92.

Ishikawa J, Imai E, Moritomo T, et al. Charac-
terisation of a fourth immunoglobulin light chain
isotype in the common carp[J]. Fish & Shellfish
Immunol, 2004, 16(3) :369 —79.

Saha N R, Suetake H, Suzuki Y. Characterization
and expression of the immunoglobulin light chain in
the fugu.
Immunogenetics, 2004, 56(1) :47 —55.

Lundqvist M, Bengtén E, Stdmberg S, et al. Ig

evidence of a solitaire type [ J].

light chain gene in the Siberian sturgeon (Acipenser
baeri)[J]. J Immunol, 1996, 157(5) : 2031 -8.
Wu T T, Kabat E A. An analysis of the sequences
of the variable regions of Bence Jones proteins and
myeloma light chains and their implications for
antibody complementarity[ J]. J Exp Med, 1970,
132 211 —250.

XK, EfAR AR TR M]. JER R
2 H At ,2006:5 ~7.

Desravines A, Hsu E. Measuring CDR3 length va-
riability in individuals during ontogeny [ J]. J



6 3

W R % OFVAMEREARETERFIRELHENE

1001

(15]

(16]

(17]

(18]

Immunol Methods, 1994, 168: 219 —225.

Golub R, Fellah J S, Charlemagne J. Structure and
diversity of the heavy chain VDJ junctions in the
developing Mexican axolotl[ J]. Immunogenetics,
1997, 46(5) : 402 —409.

Lee A, Desravines S, Hsu E. IgH diversity in an
individual with only one million B lymphocytes
[J]. Dev Immunol, 1993, 3(3): 211 —222.
Raaphorst F M, Timmers E, Kenter M J, et al.
Restricted utilization of germ-line VH3 genes and
short diverse third complementarity-determining
regions ( CDR3) in human fetal B lymphocyte
immunoglobulin heavy chain rearrangements [ J].
Eur J Immunol, 1992, 22(1): 247 —-251.
Schroeder H W, Mortari F, Shiokawa S, et al.

(19]

(20]

(21]

Developmental regulation of the human antibody
repertoire[ J]. Ann NY Acad Sci, 1995, 764 ; 242
—260.

Lundqvist M L, Stromberg S, Pilstrom L. Ig heavy
cDNA
sequence and diversity[ J]. Immunogenetics, 1998,
48(6) ; 372 —82.

Stenvik J, Lundback A S, Trond Q, et al. Variable
region diversity of the Atlantic cod ( Gadus morhua
heavy chain [ J ].
Immunogenetics, 2000, 52:670 —630.

Schroeder H W, Mortari F, Shiokawa S, et al.
Developmental regulation of the human antibody
repertoire[ J]. Ann NY Acad Sci, 1995, 764 :242
—260.

chain of the sturgeon Acipenser baeri:

L.) immunoglobulin



1002 K = % R 3%

Ig VL cDNA sequence and diversity analysis of Hucho taimen (Pallas)

WEI Wei'?, LIU Hong-bai', WANG Di', LU Tong-yan', YIN Jia-sheng'
(Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Animal Science and Technology, Northeast Agriculture University, Harbin 150030, China)

Abstract; To provide data for immunoglobulin (Ig) phyletic evolution, isotypes classification and vaccine
used in Hucho taimen (Pallas) cultivation, cDNA sequence, gene diversity and physico-chemical property
on Ig VL (variable region of light chain) of Hucho taimen were studied. The cDNA clones of the
immunoglobulin light chain variable regions were first time obtained by RT-PCR with a pair of specific
primers after total RNA was extracted from the spleen of Hucho taimen (Pallas). 51 positive clones were
isolated and double-strand sequenced over the variable regions. 46 complete sequences were obtained
without duplicating to determine variety of Ig VL genes families. After comparing with other vertebrate Ig
sequences in BLUST, the results show that the 46 sequences obtained are similar to the sequences of
rainbow trout Oncorhynchus mykiss Walbaum, no. X68517.1 and no. X68519. 1, reported in GenBank,
with the similarity rate from the lowest 86.1% ( that of P4 and P43) to the highest 99. 8% (that of P21 and
P38). Jotun Hein method from MegAling of DNAstar soft package was used to analyze amino acid
homology of Ig VL and the VL genes were classified into two families. After computing method of
variability parameters, it was found that CDRs ( complementary determining regions) are the main variable
regions, and hyper variability was showed in CDR3. By analysis of CDR3 sequences, a conclusion was
drawn that character of rearrangement style of Ig VL of Hucho taimen is that Jk genes are located at 3'side,
and Vk genes are followed. The rearranging way makes nucleotides link styles variable, and thus causes
more diversity of the Ig. The hydropathic analysis showed that hydrophilic amino acids of VL are mainly
distributed at forepart of LP, terminal of FR1, the whole FR2, amphi-sides of FR3 and foreparts of CDR1,
CDR2 and CDR3.

Key words ; Hucho taimen (Pallas) ;immunoglobulin;light chain ; variable region



