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# E. IFT139 ;2 £ % K3 (Chlamydomonas reinhardtii) 4+ £ NiEi & G IFT L4040 A PH— AT 24y, LHaAK%
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Abstract: IFT139 is a key component of the intraflagellar transport(IFT) complex A in Chlamydomonas reinhard-
tii. Mutations, deletions or silence of ifi/39 gene can affect cilia assembly and depolymerization, and thus lead to ciliopa-
thy. To further investigate the role of IFT139 in ciliogenesis, ift/39 5'-458 bp EST cDNA fragment was firstly amplified and
the recombined plasmids pMAL-c2-ift139 and pET-28a( + ) -ift139 were constructed and transferred into Escherichia coli
BL21 (DE3). Under IPTG induction, fusion proteins MBP-IFT139 and HIS-IFT139 with a molecular weight of 6.0 x 10* and
2.5 x 10*, respectively , were obtained. The fusion protein MBP-IFT139 was purified by affinity adsorption purification (more
than 95% purity) and then used for immunizing New Zealand white rabbits to produce antiserum. When the titer of antiserum
reached 256 000, it was purified by Protein A, and then affinity adsorption purification was followed by nitrocellulose mem-
brane purification procedure. The specificity of polyclonal antibodies was evaluated with Western blot. The result showed
that the polyclonal antibody can specifically recognize IFT139. The research has provided an important tool for further clari-
fying the role of IFT139 in ciliogenesis and cilipathy.
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SKE A AKX B (Chlamydomonas  reinhardtii) J&:—Fl ¥
Y EAZ G, I — N EARZh 8 um AN LRI AR
KJEZN 12 pm L BHMN. B2 —FhdifRm
GERE N IR AN #3222 AN A L. £F
B F LN A BRI S T (T HGE 5y, [ Sy 3k ke
B S EY R TR AL BT E
HTESR AN B L, Z B4 ENE A
I (intraflagellar transport, IFT) i #4F &, & W4 E
P g,

IFT 244 M IFT-A F1 IFT-B Bi MR A Z A9
AN, EEY B T LT B IS T 1) I 1] 3z
i, HEEIK B EE 12 (kinesin-2) ; & A ot \Th
Uy 1) L 1 306 ] 3 L A AT %) S R ML R B B A
(cytoplasmic dynein) > 7. i il iz i A, TFT 40
[F) KA TR A A BTG E M E M i %4 3
LB TN, A LT BA KRG, T4 B4R, 3
i AR R R A B B E s A B,
1113 98 B— MR ER G RO 3 B A g — Tl LR (g
XA, S NKMBP BIEF M, Irlh,
IFT139 HLIRMH AT TR LT B AIHHC
s, ol T AR N BN R IIRE. 20
R, B A S AR s iR, S iE e B
SR , AT BT AR SR e A,

IFT139 fEN—FPeFBNzRmEN, & IFT-A &
BYTh R EEH S, HATC AR R ARG AR
ift139 WA LRSS BURKE Y Btk B /N Bk
P , 1 N EREE RIS IR /NG A R T
(FR BRI BRI T IFT139 /AL H Al
B TGRS T IFT139 7E KRG
WIS | Ak S 2 s REBUAR A I 45, XA E
J¢ IFT139 1ELF BRI & IFT139 SHABE R
BYIRA EAE RS T B S, X T B2
WAt 1A A 2

1 HRSH®

1.1 BE¥R RALR KL 3

KJGFFE (E. coli) XL1-blue 5 BL21 (DE3) [#kk,
pMAL-c2-acbp 5 pET-28a(+)-acbp Uk ARSI
FARME; pBlu-ifi139 FHHPRBE KA BT e I S 5
T 5 SCI S R PR P 2L R A e, W B R HERK
PH L35 Fh A H].
1.2 FERF

JR /NI TR AR B EERE DNA [

REBEBREER B35 ol

& DNA F=yaifbidn e AT EER. FIRER.
IPTG FIIEEE I, b 23 AR A R A H
FRH P N VI T4 DNA 425 | pfu DNA RA T
E A Marker, IIEE K Fermentas 23 7] ; DNA Marker, dt
XS EMHAARAF; ERZFEE, GE &
s AP (BRVEBEBREE) Aric i ET e btk 1gG M1 TMB
(3,3, 5, 5 PUH LR iy w0 &, Jbat R
St e A R AT BRA FD 5 38 IR 2 AR S8 A 7]
I Sigma 24w 5 HoAhE FHGRIE 0 B A4l
1.3 PCR¥ ¥ ifi39 HH

fiF pBlu-ift139 #Ak 0 HAGFER 1139, )8
FIEHFH 5 458 bp K EST A B, M4l NCBI
HSEPIACHE ift139 FOFEIR P 91 K s Sk 3R 3
#47 PCR 5¥ikit. FWESI9MA BamH 1 BV
M 5'-ATGGATCCATGGCGGACAGGGTACTT-3', F
sl A Hind 1 B YA 5 : 5'-ATAAGCTTCTG
ATGATGATCCAGCCCA-3, HIHLEMATS 4> B k5] A
(IBEY) P4, 515 e s b SR iR A MRk
HIRAFE . FHE 1139 FERELH TR pBlu-
ift139 NI, 50 uL R BAR RIS T PCR 3, J2
Wi 25A4:95 °C 1 min; 95 C 305,57 C 305,72 °C
40's, 30 MEFR; 72 °C 10 min. HL 2 pL PCR 7=4ik4 7
0.8% BZTREFREE e L ik A4t T,
1.4 BHEBRNHE

14 PCR J= WML 56 = BUAE R, pMAL-c2-acbp
pET-28a(+) -acbp 1§ BamH 1 F1 HindF 37 T
Y] 3 h, [ H E R BRI R A, SR 5 43 )R 3k
FSEEMEA SR PCR P-4 FIZRAATE T4 DNA 132
YER N EALTHL, 4 CiEfad 1, Hik. 4r BTSN
PUAE R M85 0 e B v [, BRI 4 ok
XU RAIE , R e b BB A YR A PR
/Aﬁj%ﬁ[m—zm_
1.5 BIAEAMRIESHAL
151 @&Eae ki

K H CaCly Akl L Tkl pMAL-c2-ift139.
pET-28a (+)-ift139 %5 A BL21, TEX N Hi4: I F-AR
PRECR R, 37 Cal IR, IRH L 1 2 20 #i
BRARZE B SR, 1% 1 h J5ET Agoo FIMAE. Agoo = 0.6 ~
0.8 i}, 28 C.0.2 mmol/L ) IPTG i5F#%ik 6h, T
4 °C .3 900 r/min &> 10 min, YEEFIA, PBS ¥R 3
W, BTk EEAREE 1 h RS 4%
H ORI EIFW ] PBS AbFUS ATTTE R e —
ERFFESE FAE, R SDS-PAGE HLIK /MRl &
S B ST L A
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1.5.2 MBP-IFT139 #k&-% & 649 44k

¥ pPMAL-c2-ift139 ¥ KEFFARM KW, &
HAERRE, 12 000 r/min B0 10 min 58 BV, 5
MBP St 456, RESG AR . AR5 F
fRihZ v (PBS, pH 7.5) WEVEREN 3 K, i
T 10% 22 2RI B AR N BEEVER N
TR PR GEIN T ok, BUREES T SDS-PAGE HLTK 43
Mrak paf e,

1.5.3 HIS-IFT139 @45 & 4 44%

¥ pET-28a(+)-ift139 ¥ RIHFRRIG R B,
LR REEE , 12 000 r/min 2.0 10 min F32TT5E.
20 mmol/L WRME A EEPEZE ik (% 1 mol/L JREK)
VRUKDTIE 3 Wk, A A%l (% 8 mol/L JRZ) ¥4t
TER® 3h J5, T 4 °C. 12000 r/min 250> 10 min B
. SRES Ni BRI EAA, WIS , 5
S 20,40, 80 mmol/L DK MR (1) 28 % 2% il (%
8 mol/L JRZE) HEZEN 3 K, Fi# 500 mmol/L I
MR PR 2 P (B 8 mol/L JRE) PRI HAEE 11, B
FEHES T SDS-PAGE HL ¥k /M7 2K 1 4l ).

1.6 ZRERENH & RN ENE
1.6.1 #udnikeys) &

SRR 3 R ARTTEAE 1.5 ~ 2 kg MHERE
B R AR, IR 1 FEETH 1 ke, i
1 mol/L Hitlt 1 mL 5 [RIAI&A gh 58 A H i 7 78
SR RS T 2 58T, Wik e Z Hri
ARG SR M BA X IR, 2 S5 AER 10 ~ 14 d i
1755 2~ 5 Wnse by, AR RA 2R, &5
DL IE SR B A A, R IR TR 1 h 5K
4 CEHELI, T 4 °C.3 000 r/min £.L> 10 min, 1L
AN SO WAy 7 (1R T S AR EER 23 | B AT B3
U O IETET, SRJE T80 CorAr>e .

1.6.2  FdeiFachegm g

KA ELISA =i, e apl it B
FIPTIE MBP-IFT39 f gk FRgbrtR I, &fL 1 pg, 4 °C
IR A 0.5% BifgFLRy 37 ‘CHE 1 h; A
% PBS ¥ (pH 7.5) BB RING, 37 CHE
1 h; A% PBS IE (pH 7.5) #6F% 20 000 %) HRP
FRiciEbt e —4t, 37 CHFE 30 min; Il A TMB
U, ZIREDE R 25 ~ 30 min; HJEHIA 0.5 mol/L
H,SO, 21k, Ak Sy, 76 450 nm 4 HEg bR
A8 5 R i S 200,

1.7 SRERENSLRSRED T
1.7.1 Protein A A3tk
F4IE L (Protein A Sepharose) 5 3= 12 144 iR

VLB A TRTAL HLS | in A% Binding Buffer i
BRI (1 mL $TMIE + 1 mL Binding Buffer) , 7
Iy454r , H Binding Buffer Wy 2HrAE, 249 1 h 54
FIE T /KSR ZS, IMA 0.1 mol/L . pH 2.7 Ay H &2
VRSB AT VR, MR BuiA, S T AR IE R AN Fa e 1)
IgG, % 1 mol/L . pH 9.0 f¥) Tris-HCI L Ane I T~
SRHGFLAR, fff pH A 7.0. BT 20 CEBHETE LU
% —aiqgto,

1.7.2 BHHA

B 2 mg B—FrZRR-G A HIS-IFT139 g7
SDS-PAGE & FIHLUk ; LIRSS )G , BEIREE 2 NC
JE b5 BB TN R LT Y2 10 min, BY T H AR,
FH TBST % (100 mL 10 x TBS %AW, 895 mL £
FIK, 5mL 10% FIrEIE 20) Yok 3 ¥k, ZRE EREIE
SFRAR L A 3 mL 1 5% MIMEIE FLK = TR d A
1 h; IIA B4 b TR (=3 me) #4705, 4 CH
PRERE; F TBST #RUERE 3 YUSHIA 0.1 mol/L .
pH 2.7 WY H 2RV TUE , WP, I v
FEJE A H W 2R 50 30% F-20 °C 4 W1k
17, -80 CEIARAFFHINA BRI LR R E N
0.3 g/LP%.

1.7.3  FAR4F FHAE ]

K H A2 Bk (Western blot) J5 . BF e
FESD CWO2 23t i PSP HES T SDS-PAGE 1 HY
WK, FEE ONC BEE, A 5% MBS LB R T T
M1 h g, 2351201100 A 1= 500 AFE B LA
aifb s PTIRE I —PT, EIRIEET 1h, LL 1 : 2500
IR LB I AP FRiCHIESTR 90, ERNE
1 h, F e A (R A T €, B AR A g ),

2 ZR54HH

21 BHBRMEHEMNEE

PABRL pBlu-ift139 ARAR#EAT PCR, R1529H
458 bp MYEELA Fr B, HHUHAR/MEFFS, tnEl 1 (a) fir
7N A JER pMAL-c2-ift139 . pET-28a (+) -ift139 %4
BamH 1 #1 Hind NN AEHYIZ S5, 53545 EIX6 0 i k4
458 bp BB, 5 HEYEERE K/PH—2 (B 1) .
(¢)) s A BRI P45 R & X e 5 NCBI
ift139 LR Y 51— 2, kB E A Tk A ).
22 BEEAMNRES4L
22,1 @maEad ik

PMAL-c2-ift139 % IPTG R AMELHEA
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MBP-IFT139, #HX 43 F B 290 6.0 x 10*, 514
7 2) , T LI

1500 bp

500 bp
400 bp

1. ift139 FE[H FrBE; M. 100 bp DNA Marker
(a) PCR ¥4 if1139 5L

M, M, I

8000 bp —
7000 bp —
4000 bp —

M,. 1 kbp DNA Marker; M,. 100 bp DNA Marker; 1. BamH I #1 Hind
T AXFY] pMAL-c2-ifi139
(b) pMAL-c2-ift139 WY

M, M, 1

10000 bp
4000 bp
1500 bp
1000 bp
500 bp
400 bp
300 bp
200 bp

100 bp

M,. 100 bp DNA Marker; M,. 1kbp DNA Marker; 1. BamH I FlI
Hind 1 3GY] pET-28a ( + ) -ifi 139

(c) pET - 28a(+)-ift139 AEFYISIE
B 1 ift139 B PCR ¥ t& K & 28 AL A W B ] B iF
Fig.1 PCR amplification of ift139 and identification of

recombined plasmids with double restriction en-
zyme digestion

pET-28a (+)-ift139 4 IPTG i S F kM EHEA

HIS-IFT139, AN/ F RS 250 2.0 x 10, 5 FHAH
75 (K 3) , AR e U 7.

REBEBREER B35 ol
7

5 6 8

‘ "r
- -

ii

L BREARRMAEN; 20 BRESEN; 3. BRFE LER; 4
WRIFUIERE M Marker; 5. IERAIARMEEN; 6. BRITESE
Fs 7. SR EG 8. BSiiie
2 SDS-PAGE #ilZEHFKIEH A pMAL-c2-ift139 7
E. coli BL21(DE3) iy RiE
Fig.2 SDS-PAGE analysis of the expression of recom-
bined vector pMAL-c2-ift139 in E. coli BL21 (DE3)

I bk A

re ittt =

L BESATARZRAEN; 20 BRWAEN; 3. R EER; 4.
FRRTUEEN Marker; 5. IR ARZMEENA; 6. FRELE
M 7. e LI 8. FRETIE
3 SDS-PAGE WillEHFRILZ & pET-28a(+)-ift139
¥ E. coli BL21(DE3) iy RiE
Fig. 3 SDS-PAGE analysis of the expression of recom-
bined vector pET-28a(+)-ift139 in E . coli BL21
(DE3)

FRAE G W AL
MBP-IFT139 Fl HIS-IFT139 Fl& 8 1135 fat
A5 RANE 4 Fns.

222

1 M
1.7x 107 —— ==
1.3 x 10/ —— 7.0 10°
10X 10°—— — :
T0x10'—— el - 5.5x 10"
5.5x 10" —— - 4.0%x10" ——
-
4.0%10 -
3.5%10'—— -
x 2.5%10' ——
2.5%x 10" —— .
, 1.5x 10'—— W
1.5% 10" —— -
10X 10— - 10x 10— -

fuig

(a) MBP-IFT139 % 14k (b) HIS-IFT139 EH4fifk,
4 MBP-IFT139 70 HIS-IFT139 54 & F A HIEM &L
Fig. 4 Affinity purification of MBP-IFT139 and HIS-
IFT139

MBP-IFT139 5 HIS-IFT139 Fl4 8 1454
MBP F1 HIS 3EFUZMrAE4lifk 515 2 AR 7 2
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M 6.0x10%.2.0x 10" B HAR &M, 2> T &K
INES ST ARAT , X6 R B B A0 1.3 1.1 mg/
mL. MBP-IFT139 £ 141K 95% LAL, AT/ERHTR
HEA T -, HIS-IFT139 b [HiA L4t , (ARG
i Y] Al AL B i,
23 SERERENHE
231 HariF AN E

M4tk iS5/ MBP-IFT139 448 %% 5
ZERAR, gad 5 WHRIEZ G, EHG# KR
I, A% BLISA 34002 B i sk s ini&l 5 pr
7N, TP Asso 5 BAVEXTRRIMIE Ayso ZHERT
T 2.0, B FHME. BrLL, Ai S s e BT AL 1
256 000 LI IR

2.0
—a—= G E LT
1.6 | —— [ X R
.12t
<
0.8
0.4
0
1:8000 1:32000 1:128000
1:16000 1:64000  1:256000
T RS

B 5 fmiEsme) ELISAEUE
Fig. 5 Determination of the antiserum titer with ELISA
method

232 HARGRF ST

2 Protein A ZlifbIRE]1 1gG Pilk, 4 Western
blot WA 43 #T & BRI RE ke 22, it hil
PR AT At R Ll Ak X T HUASE— 20 4lifh , 15 2 Ptk B
Western blot &zl 4347, 25 R4l 6 Fis.

AR BB BRI W ST G IFT139 2
L FHRX > TN 1.40 x 10°) F5t 4 4, B
B i B — 25 R/ NS AR . X R 25
REHTAR BTl 45

M 1

s 1.7x10°
1.7 10° 13x10° -~
1.3x10° 10%10°
1.0x10° 7.0% 10°
7.0x10*
5.5x 10" 5.5x 10"
4.0x10° 4.0x 10

3.5x10" 3.5%10"

2.5x10" 2.5%10°

(a) PUATRE 100 15 (b) HUHAHRE 500 £
B 6 Western blot #&ill IFT139 iy R %
Fig. 6 Specificity analysis of IFT139 polyclonal antibody

with Western blot

3 3 #

BSR4y, i A+
I A3 B AL, RS shr A K
RE. BN I 5 AR 8 AR R 6 sh
(18 A A B A PR ol — R (R R, DT 35045 R 27 B A
KPR B, AR 54T Bas sh TN REAH PG - IR A
LFEBARNEEAAE | WFILE Y | A5 D RERFAR L 4 Bn
B MRS 5 2 B R I RE AT G A R
5+ PRBE ZR 50 52 1 R AT T A B 52 4 R B L Wr b
RGBSR S BT 7T BRI | IREAS
RN G551 SR KRB : BLEER G LR
H9E (BBS) , (R ZHAE  AEFRIE 001 R R ol R vt
%[35—37].

ARAFGEH ift139 FEH A FAE | DUBREER K S0
IFT139 & 1A B B — 2 A5, 441 AT B 23 i
AT B ARG , e 2 B TR N 2 8 1 M
FA B A om0 /8 IFT-B 411 IFT80., IFT46
SR I T O IR TIE S LI 5T v, IFT139 HAE
9 IFT-A i 5 B4 43 B XT H Al . SR, X F
IFT139 [RFFEAA R Z AR M AER R AR, &
FELF B P LR RS T | H g s 3 IR 4 58 AR l e
PR S N A YA TE I ARG PCR P
HEHMEERH 1139 TFiG, BN T PR A3k 4k
&, @it IPTG Wik SRASHEHAEN, IHit—F
LA S AR B R AU I PTINYS , SR 5 4t
PR B W A8 Al B s S A0 B IR IE , Bh 3R AR T 48
MBP-IFT139 @& & AW 2 sk, XHF4 5o
IFT139 FELFBHIMER L IFT139 SHAEAE S
YL RV AR AL T FST LA, dXT 2T B i — TR
JEURM AR T RS

SE 3k
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