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Expression and purification of recombinant chicken
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Abstract: In this paper,part of special function DNAfragmentsof Thyroid—stimulating hormone (TSH)

Bsubunit, Follicle-stimulating hormone (FSH) S subunit and Luteinizing hormone (LH)B subunit were

cloned fromfreezed chickenpituitary. And their prokaryotic express plasmids were constructed in pET
system: pET32a-TSHp., pET28a-FSHBand pET32a-LHB. The most effectiveconcentrationof Inductor,
IPTG., is 200uM,25uM and 15uM for them , individually, in BL21(DE3) and Rosetta-gami™ strain.

Based on these work, the proteins were purified by nickel affinity chromatograph.
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HEOP 5 8 Rk i A k. 7E M\ s b, FSH M LH
FE AR TE 52 AL 400K A8 10 BB RS AR ORI TR i R
(6 3o B2 LA BRI (R IR IR MR
(TSH) , J2 b 3 M i i A £ FFOBR AR 0 38 4t i 4 o
(R B 2R 2L R IR 9 R (TSHD 3 2 i /Y
ARG 2 8 % 2 R (TSHR) A 5, AN fiE ) 334 P
R W5 FFCBR R 2 (T4 0 = PP S 2R ('T'3)
17 EL AT AT R 33 B R Y LM 5 R HEAE A WS
N B3 & BRAE b Bk LA M B B L S2 AL B9 B LR
MR O ME &8 B #A TSHR gy s M. 1
WAL s ¥ . T B A IR IR R B R
CTRH) 0] DL &% iy 3 TSH 5924 i 5 20 i
Szl s il —2, TSH.FSH #1 LH
R W AR A, S5 8 5 2R N R g A R
OB EZERER. AW, BT MM EFRE
PR B =, S8R =R R AR S 2R E R P
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2 MBEEE
2.1 BRI

2.1.2 ZZRXANEZHHHH AKLEIHHGIY
ORI IBCE T AR T 37 . HUSHR 2 s AR B X e A
HAT KA KDY S FUEERT 1. 5mL
B LA S RV B A v R B PCR il Y
KOD-Fx &£ B DNA B &KW A TOYOBO 2
7] s M-MLV, Madison, JZ % 5% ) H Promega 2
] 5 B K v B o B (Y Easy Taq MK & L % 4%
it | B T P U R 2% i Buffer 45350 1 0 1
Takara 2~ 7] ; HisPur Ni-NTA Resin and Kits %3
F Thermo Scientific 4 & ; Protein Assay & [ €
A & T Bio-Rad 24 Al ; $2 lU 3 ) 40 41 RNA
A TRIzol Reagent I F Invitrogen 2\ @) ; 5| 49 i
IR 4 78 A2 W) A PR ) 98 1 R R 90 D 2 T AR He
A 3 A KIS AR A R w58 B A 27 3500 B o )
B BT 249 Ay ] = 0 A

2.2 FHik

2.2.1 3l4p&3t FAEX TSHR(NCBI J¥ 41
5 :NM_205063. 1), FSHR(NCBI F 41 5. NM _
204257, DM LHB(NCBI J# %15 . HQ872606. 1) 3
M mRNA JF3I{E B T T KX TSHR.FSHR
LHp 5 5 B 19 R 52 51 90, 1T 97 38 g 1% H il 24
JIRF 43 IX B cDNAUILE D).

2.2.2 FAE RNARR UL UREIZ XY EIKL
41,1 B0 P A 300l RNAzol, H 3 # 7
BFEEH 4 J5 # I Total RNA Extraction Kits i B
P20 R B BT R 20 2L S RNAL & J5 TLIE R
RNA ] DEPC-H, O #fi#. BU 1pL & RNA £ i
A7 BN BT IR F KRS I [] BP0 RNA R B L 4

2.1.1 HB# 54 pET28(a)fl pET32(a) FikL & RNA i 77T —80 C AR vk A &5 .

F1 DH5a K B #F 1 B bk BL21 (DE3) f1 Rosetta-  2.2.3 RT-PCR DL gk AF 609 I (4 41 21 44 RNA
gami ™ B A LG = R A SRR AT S S B D BRI s iR A
%1 TSHB.FSHP.LHP EFEFMEFRBSIY
Tab.1 Primers used for cloning TSHB,FSHB,LHp gene
I K 4 R 319 4 % 314157 91 ik

TSHp TSH-U1 5'-CGCGGATCCtgtgetecttcagagtaca-3'

TSH-L1 5'-CCCAAGCT Tcatttctgecacgttetgt-3' 368bp
FSHp FSH-U1 5'-CCGGAATTCacgtggtgctcaggatactg-3'

FSH-L1 5'-CCCAAGCTTgctgecatatcaagtaceet-3 287bp
LHB LH-U1 5'-CGCGGATCCgtaacggtggeggtggagaa-3'

LH-L1 5'-CCCAAGCTT Tggtceceggtectatttatte-3' 334bp

TE T RIZ SRR BT 5 40 I 35 0 A9 BR o 24 PR 70 e At 70 62 5

Note: The restriction enzyme sites added to primers are underlined
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YEUE B 647 4 B 45 09 Bz 7= 9 ] DEPC-H, O #i
B 5 A%, BIAF cDNA Kb, FI A &I H B-ACTIN
K cDNA R T 0 F1 R 35 5% /056t 1 R AR
Z 4 10pL, Hodfin A cDNA it 2,1, 56 CiB & .
AT 26 AIG IR, T HE W I H KRS I 5 A 14
e ml ] F % X TSHpR, FSHB fl LHB # PCR
g,
2.2.4 FM TSHBR.FSHBR# LHB t5 £ LUK
X AR 2 21 cDNA Rt 17 TSHR.FSHR Al
LHB = AR KB cDNA 47315, PCR J2
K% H. 2 X KOD Buffer 25 pL, 2mM dNTPs
10pL,cDNA 4T 5L, | 5149 (20uM) 45 0.
75 pL (& ¥ E 0. 3 pmol/L) ., KOD-Fx %8 4 i
(1U/pl) 2.5 pL, H MilliQ-H,O % & 50 pL.
TSHBR.FSHR.LHB =~ FE P PCR 4§17 2 1 7% F
[@] 4 .94 C Fi 28 £ 2min; 98 C A8 4 10s, 58 C B k
30s, 68°C 4 fifi 45s, 30 A 1F ¥F; 72°C £ J5 I fif
10min. 5 J5 J5 M 2L PCR 7 ¥y i 47 Bt iR 8 e v
PR

alifk [ TSHR.FSHR F1 LHB 1) PCR 414 ;=
Y. TSHp 1 LHB fdt B 1 1 79 U0 #§ BamHI I
Hindlll . FSHB fdi ] EcoR THI Hind[ll'5 pET #8445
SHEAT RT3 i AR R K PCR D] 1R ) 5
pET28a/32a 43 14 ik 17 K K vy 1% . 9F Fe ( 3 E. cold
DHS5a 4 g . F 5L R v BilE 51915 T7-Ter-
minator 5| #JiE17 R V% PCR i & , 4 i 25 21 49 FH
A A A A AR U il DI AS I 0 S A
2.2.5 B3 oM A kst FH NCBIChttp://
www. ncbi. nlm. nih. gov/) 30 ¥ E K 5 £ X
TSHR.FSHR 1 LHB B mRNA JF%1; F| i laser-
gene 1 MegAlign fl EditSeq &K {4 X} I 7 4% 3 ik
7 HCXT 23 BT ff o B A TR ) 2 A5 E A
2.2.6 TSHB.FSHpR #= LHP ¥ 41 i % 64 & b &
xR pET28a FI pET32a 41 i KL 43 Jil]
4k A BL21 (DE3) fl Rosetta-gami™ K iz T #
o R A ZE X L I LB AR 1. 37 C i 8 3.
FH PCR ¥ i 16 BH P 5 B8 I PR B 4% PH A o B 2
A 3mL LB & & 55 3% % p 37°C | 250r/min, $& &
OD;00=0. 65 43 51| fifi FI 29 FE 2 50pM, 100pM
200uM, 300uM |y isopropyl-p-d-thiogalactoside
(IPTG) 3k ¥ § % 35, 37 C, 250r/min, 6h. 4C .
4500r/min 5.0 Smin WA, &N A 2 X SDS
ARG MR ), A W 10min D) 2L 4 1 . SDS-
PAGE12 %43 B 1) 7 Hr 45 A T AR I8 2R 1 1B .

EAIER PTG WS T TREY K5
FR AR B AR PBS W ke 1 B a4k oF
B 10mM BRI 20mM PBS) 8 L i 7 il
WEE (6mm #13% , 240 s, B 15 85,350 TR, AR
45min) , 24 i 4 8 VKK W8 O HL7E 24w m A 1%
Phenylmethanesulfonyl fluoride(PMSF) DL i ifi] &
IR A B 24 0% 4F (9 T8 W 4 C L 100001/ min, B .0
15min; BOITVE N A 3 10 2 19 4040 7 7 (5 6 MR
FOWMUIE (EE WA, FE A T
IPTG i B ImL W AE O f0%F B, 7E 22 i i
ImL ff 24 1F X B8, SDS-PAGE (12% 45 8 &) 43 H7
SR/ INING K A R SV
2.2.7 TSHR.FSHp #» LHp % 4% & 4 4 4 4
B EGREGME IR HisPur Ni-NTA Res-
ins and Kits (3¢ U] 5 #4788 (09 26 fb B 4. I i
Dk e VR 6k B B B2 Ol 25mM, 50mM, 75mM, H]
250mM BR MK H bR 8 H 58 2 eI, SDS-PAGE £
N2 P i B (4l LR F) 850 L ).

afi b 5 1Y A 1 R BRERAE U I 48 ] Millipore #8
UE A HE AT I AT ORI MR A s R BK MR VR B RE RN T
30mM, JR 2R ¥ B R R FRE AR, ) i A 2 ik R R B
TH LB .

K ## Bio-Rad Protein Assay it 5l & 19 #:1E Ui
W HEAT 2R U B O B AR A

3 5 B

3.1 I8 TSHP.FSHP 71 LHP X E 5 &

AW 5T T 538 TSHR(NCBI J¥ 3145 . NM_
205063.1), FSHBR (NCBI J¥ 4 5. NM _
204257. 1) A1 LHR(NCBI ¥ %1% . HQ872606. 1)
KN mRNA P55 Bt TR Re g1 (L
x D). DKL R cDNA P %
TSHB. FSHR M LHP =/~ 0y s B cD-
NA F Bt Wi 1 35 bl 58 i B 9k B s . TSHB.
FSHBR M LHB = A>3 X §" 4% 45 3 53 5 4 368bp.
287bp F1 334bp. FitHifih i 1K /N3 15kD,
14. 7kD 1 16kD. 22 i YIS 46 F Fy o i B2 TR A
fl) PCR 3.

3.2 R TSHR.FSHP #1 LHB HEE KL HME W
HE

AR ok pET28a il pET32a /£ K % ik
AR FATHE PCR 7 Wy K JFORE 4 AL [0, XL U]
(TSHB F LHB ] BamH 1#1 Hind [ Xf§Y] . FSHR
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F# PCR =4 09 32 4 B Ik & k. A A
TSHR.FSHR A= LHBR Z AN B 6 45 F 1 31 4
¥ 313 3] 5 5 4 368bp.287bp. 334bp # iE
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Fig. 1 Agarose gel electrophoresis analysis of chick-
enTSHB.FSHpP and LHpP gene mature protein
region PCR products. Using the special Primers
of TSHB, FSHB and LHB , PCR were per-
formed and get 368bp, 287bp, 334bp right-

bands
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J KL
3.3 X% TSHP.FSHp #1 LHp EAEAMIFESRIE
¥ pET28a-FSHR #: fk % BL21 (DE3),
pET32a-TSHR Ml pET32a-LHpB W 4 51 %% b %
Rosetta-gami™ [& ¥k 11, 28 dp M i 28 FLEE = 51 9
PCR T 7% i £ 19 2] & A EA b iy TR W, H
SDS-PAGE #; R # W IPTG ¥k B # B i S &% R
CanfE 2). B 2CA) & 2(B) FE 2(C) 43 56
#) 19. 2kD () FSHR fl & & H (R B {E N
14.7KD, pET28a #5 % %y 4. 5kD) . 36kD #y LHp
AGE A (R A BB E A 16kD, pET32a % 2y
20kD) 1 35kD ) TSHR fil & & 1 (R A HIE N
15kD, pET32a br2%) 20kD) 5 BT84 ffE IPTG
W43 531k 2001M .25 M T 15 M.

kD M OpM 5uM  15uM
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B 2 % TSHBR.FSHB A= LHR & & & 4k ik 49 IPTG R E 4 E 0 K.
(AFSHR EHIEF R E T 0omM,0. 2mM. 0. 4mM, 0. 6mM U4 IPTG ¥ 2468 . FSHE Bl & & 1R /N1 19, 2kDCGHF pET28 45t
245 4,.5kD) s (B LHR B MHIFESREE T 0uM.25,M.50M,100xM.200,M FA> IPTG v BB . LHB Rl & & 1K /N 4k 36kDCH
pET32 #5324 20kD) ; (O TSHR &M FRE T 0uM.5uM . 15uM =4 IPTG ¥ 461 . TSHR 4 & H KN 35kDCGH pET32

kR 2y 20kD)

Fig. 2 Test for proper concentration of IPTG for chickenTSHB.FSHBand LHp prokaryotic expression.
(A) Designed 4 concentration gradients (0mM,0. 2mM,0. 4mM 0. 6mM) for FSHR and the fusion protein is about 19. 2kD; (B)
Designed 5 concentration gradients (0pxM.25,M.50M,100M,200,M) for LHB and the fusion protein is about 36kD; (C) Designed
3 concentration gradients (0pM.5uM 15,M) for TSHR and the fusion protein is about 35kD

3.4 Z¥ TSHP.FSHp 0 LHp EAZE LRk

L R S N i B N7 - ol 5 I R L L
(Wash Buffer), ¥ i #6 B Uk i 2% 85 B, 15 2
TSHR. FSHR Ml LHP ¥ M A% 8 F 00 i A v i 2
7 50mM BEBE (K 3). £ 50mM K B v B
Ve A, ] 250mM R VE IR H 98 e, FeA]
BT AL 90 MR AR CIniE 4.
UE I 7 VR B B IV AR T B L Ok BRI R R & =
ERATEE T 2mg/mL /) TSHR, 1mg/mL [
FSHR Ml Img/mL i) LHR EHEH. EHIFMIE

AT &4 2M R Z 19 PBS  (f i vk B AT
30mM).

4 7 e

F A1 RT-PCR AR By e pe 3] 1 TSHR.
FSHpR fil LHR = A\ B RARE R FLN, I H Al #
THBWRZREgd RS 4 SDS-PAGE &
W, TSHR.FSHB 1l LHB 41 & 1 i 4 i ¥ 78
90 % LA by X #4538 TSHR.FSHB Ml LHB Hi ik
(14 41 2% B HL A BT 6 1 F 9% BE 5 S Ak
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M+ 25mMS50mM 75mM M+ 50mM 75mM M+ - 50mM 75mM
— -~ —— .
- - -
-— e ep— ‘LHPB
- 36kD
-— o <~ TSHp
35kD
-— «—FSHp
- 19.2kD
(A) (B) ©

B3 R TSHR.FSHB f= LHPB % & & %6 BLok v iR JE 4% ) 3%
(A)TSHR: 25mM,50mM.75mM; (B)FSHB; 50mM.75mM; (C)LHB: 50mM.75mM
Fig. 3 different concentrations of imidazole For removing other protein except chickenTSHB.FSHp and LHB
(A)TSHB: 25mM.50mM,75Mm; (B)FSHB: 50mM.75mM; (C)LHB: 50mM,75mM

120 M TSHp M FSHp M LHB
70+ = —
40—

. LHB
30 WD R oD
25 > - -

e FSHP

1409 ® 19.2kD o

B4 R TSHR,FSHB #» LHBE & & 4L = 4 49
SDS-PAGE 2 #1

MZE B A7 #K IR J& Marker, TSHB (35kD) ., Marker, FSHB
(19. 2kD) \Marker . LHB(36kD)

Fig.4 SDS-PAGE analysis of TSHR, FSHBand LHpB

purified products

From left to right the lanes are Marker, TSH@ (35kD),
Marker, FSHB(19. 2kD), Marker, LHR(36kD)

4.1 3ZXI5 TSHP.FSHp #1 LHp EHEHWIFS
2K TSHR.FSHp 1 LHR f etk IPTG %
TR EE 43 A 200uM 25 M Hl 15, M. 7E 7 8% %
ik TSHB b, AT T KED IPTG ¥ EE#6
EFET, BiESVCRYANE 2 B85 E &
B AR ) TPTG ] LUK B RIE . &
ok R . AR LA T TSHR &E A, TRE
TEHEAEANRAESEREE R EKR
[ AN 4 = 2 syt v A @ % NI NS =N B 97
FIHE 3 T mRNA B8 E S &N 1A L.
h T e AR R RIR KR, ATRM 37C,
200rpm, 200ml K R 552 THRE, SR 2 7
R 1) A ToR A 1 B TR S I A TR R R A T 2
FBR R, T AL W6 2 R PR B
PUE RIS 2 PR o T el Rk R
XN
4.2 ZXB TSHP.FSHP #1 LHp EHEF LB A1k
Z2 1k 50mM Bk M v B i Wash Buffer 35 44

EE, IRATER] T 4525k 90 26 1 2 1 AR i (U
5. EEAHM TR D, His i USRS
NTA £ 1HE G 1 Ni #7456 (His 1 4% 35 4
DR s L) 5 PRt il B 1 PT DARE R 25 A 21 NI AT
FET 1A (I BEVS O . SR H R A
VEIBLET i A v B Y K s w] DU BR His A5 28 58 4
Ni B F 145 G008, G 8 e,

AW 5% 356 1R PR 28 K 5 ff A TR AR B 1 T R B R
RN, 2 B Ok R M M AR Sl B R
T I 23 0 Bl 7 A AR i R A i L R KR
SRR SDS 45 4 T8 B R U0 5E . AT ff SDS-
PAGE Tk # 17; R E fE B/, H X SDS-
PAGE &AW, 2 T AR A AR, AR
SRR ARAE, 75 M I 2% i m A PMSF 417
il 2 TG R 2R AKX R H 4 SDS-PAGE £ ] 3R
U R /N — B

A IG5 M 4 TSHR. FSHB Al LHB (£ 78
BEDL IR $2 40 T Bt B, R 7E 5 28 b IR A B Y
TSHR.FSHp #l LHB £ K v (1) 48 g 2 17 B 3
IR VA 5 29 S

S % Lk
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