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ABSTRACT Objective: NOK/STYK 1, a novel oncogene with kinase-domain, plays important roles in many kinds of tumors and is
considered to be a promising target for cancer therapy. Since it contains a single transmembrane domain and is rich of hydrophobic amino
acids, its soluble expression and purification are extremely difficult. Here we tried multiple expression systems to lay an important
foundation for its further study, such as preparation of specific antibody and structure analysis. Methods: The recombinant NOK
expression plasmid was transformed into the E.coli BL21. After induction of IPTG, soluble recombinant protein was lysed and then
purified through affinity chromatography. GST tag was cut with thrombin then separated by gel-filtration chromatography. Besides, we
attempted to get soluble NOK protein in sf9 cells by infection with recombinant baculovirus which was got through Bac-to-Bac system.
Results: The soluble recombinant protein A NOK-GST (AA: 49-422) as well as A NOK without tag was firstly successfully purified by
optimization of affecting factors in insect cell and E.coli. Also, it seems that sf9 cells were not suitable for NOK purification compared
with E.coli in our research. Conclusion: We established a set of procedures to get soluble recombinant intracellular domain of NOK
protein (A NOK-GST) for the preparation of antibodies and in vitro biochemical function studies. This method can be useful for the study
on the role of NOK in tumor development and drug screening. Furthermore, this study can extend our understanding on the function
mechanisms of RTKs family and promote their clinical applications.
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) HAI SR AL FE = AN SR — A ZRR AN X — > B
I X 71200 L A 56 1 T R I X o LA DX S5 P i 5 L R 2
G, T PR 1% SRR 45 A4 1) L P DX Sl ) £ 5% 1) T A% 38
{57 - RTKs 373 H 0 f& EGFR Z A FGFR SEAE A #Y 20 4
WK, (HAT— AR, TR TR BRRIE R IR RGBT P IR %
FEXT RTKs G AR YIIGRTT C 4405 TARK A , tean
Gleevec D M Herceptin #2285 FHF T Il K67,

NOK (Novel Oncogene with Kinase-domain) / STYK1 ( Ser-
ine Threonine Tyrosine Kinase 1) &—/EHFA RTK 5254 R
[, FGF/PDGF 224845 30% W5 P  AEFLI I (91 ia <5
TRESHAE P B R A 3k, IF ARSI R IR RIANOK
FETH 1 BaF3 A2 A0 MO AR LA A AT DA/ BRUBURE ™1, 4
JiEL A0 43 F K F B9 BF 5% . % NOK 1T LA il JAK,STATs L) J
GSK-3B 4555 % 20y A H s BAE 9, Xt
NOK FFIRAL S BIWFTE A I, He 327 il 356 37 1 s S FR 02 s Xf
T UHE T AL 1 R T AR, 417 3 i R 43 A A AR
0, ERRAE 2L NOK A FHIfF S & 180 9, T35k, 147 {7k
FRRPIIIEIL ATP 5G4 507, (HIAEET NOK Jrfig A
BLH AT SR I AN , Ferh— A B A BRI R R R B 1
K R AR 2l , S BOR s BT 2, R
WK, EC AN EERGE T, [URE T &A 111(AA;
49-159) IR T 19 NOK. B, T4 15 il 1 4 IX 1 e
P X 8 10 45 11 B (A NOK. AA :49-422 ) [K 3 L 4 i K M e AR
HRIR BB A AR ITTE h S, S gRASA B o B Xl H BAA T
VIR NOK N IX 5 Bt (AA :49-422) , A FFE P B AT THEHF 59
[ S 2 LR K T T 3k R G R AR RS 5 NOK 4k i) 4514,
HIR LA B E TR, AN AN ARSI, TR NOK 1
RIS T %A, SHWFSE NOK 78 v vh A A FH AN 2440 i e 4 £t
THRE. [RIE AR RTKs —/NH 0 W% , NOK pyfF 788 F 5
TXEEAS RTK ZERAEHIBLHI BT IRR

1 MR 575

L1 EERF, #FRAnEs

FITA BRI N DI REA ) B RO A TR BRA 7 5 3%
$ 0 W [ 9% [ New England Biolabs (Jt50) A BRA A
Bac-to-Bac F{RIGEE KA R G A 3 [ Invitrogen A F]; B2
Ay [ At X Y E ARG BRAF  STYKI Hrikig A
R W A PR A FR A R 5 WP SR o A A bR e
ZH AL R RS E B AR AR AE; I Marker 19 A
3% [E Thermo /A &] ;thrombin Il [ 3¢ [ Sigma 7\ %] ; Superdex
200 HR 2 [E GE Healthcare;LTQ Orbitrap velos J5i 1% {3 il
EASY-nLC W AHE AL 22[E Thermo 23]
1.2 %
1.2.1 ANOK EAWRFEHMHIE EFESEHIIALE
ANOK M pEGFP-N3-A NOK (5250 % J5i A )V T , 3% A pFast-
Bac-Sumo ki, #AJ5 1% B4 Bk, 1k 2 DH10BacTM 8452 74
Y, 5 7E %4 Bacmid 1 FBEE AT I AP RSP R,
P& USRI A7 350 B W e L VKR PCR S 28 . S5 78 IE T 1Y
Bacmid DNA 55 e F S50 A K 19 19 400, K2 10 K51k
£ 17, BICH PO ARAFIRIFG BE PO UG RE LRSI s 4l 3-4

RIGHAFH EIEH PLAREEE, AHIRIA L] 3645 P2 AU
i A BRAR AR G AL rE B W UL BH 54T (Bac-to-BacTM, Invitro-
gen),

122 ANOK 7£ s fiffishpgRixfnasft  SEAm R GAL
TRIEOHA K B s 4L (V/V: 1/100), 48-72 h J5 4, 4
C ,2500 rpm #5.0> 10 min, FF LW, LI (50 mM
Tris-HCI, pH8.0, 150 mM NaCl, 1% NP-40) Tk, #Hm 5
min, ZfEWTE 4 C ,12000 rpm, Z§.0> 10 min, i A F)
Ni-NTA ZEAH: b, B8 55 F R 1 fd T 20 mM BRI B8, 555
FH 100 mM S0 Bk FERRIE R H B o LA B FRIATE VK |
A ER A, BB TS S i g Al

123 ANOK EXBHEFRHFIEMAL CHHEERRRE
pGEX-4T-3-ANOK #£ A BL21 (DE3 )itk , PkECa [ ,37°C
220 rpm A RIEFR . BB REBAE 1:100(V/V) 54 2= KA
M 43555 % OD {H15 %) 0.6-0.8, A IPTG(Z¥EJE : 1 mM)
JEAE 16 CIERH S %k 16 ho4 'C,2500 rpm B0 10 min U
WUPAT B T VRS 0 TR A2 25 mL 4 (25 mM
Tris-HCI, pH 8.0,300 mM NaCl,2 mM EDTA, 1% NP-40,1 mM
PMSF) {7 8-10 min BERE .4 C ,12000% g B5.0> 50 min YCHL I
T8 _ LA T HE AT FH 24T 0733 1Y GST SRR, YRR (25 mM
Tris-HC1, pH 8.0,300 mM NaCl) ¥R 4024 55 )5 , Yebii (25
mM GSH, 50 mM Tris-HCI, pH 8.0,300 mM NaCl) ¥ H #E&E
Mo

124 BEROEIRBER AR RGP BE 0 R B ) 25
GST J& , W4 = 1 mL, FAER W F #4719 Superdex 200 HR
10 4 P53 : 50 mM Tris-HC1,300 mM NaCl), JEiE R
0.5 mL/min, 7 E WA 500 WL Li B2 XS I RE i, OF
BGHR Ay FH T2 St i Fll Western blot 4611,

12.5 EA2ZD =15 Western blot #&  FF3K7E [ 4351
JA SDS b 4% 22 w4k 38 )5, 10%-12% 1 SDS-PAGE Ji% 43
B, R250 Yuti, Western blot A #9 2K 11 U 7F B 5 e A5 31 e
TR L, 5% REA T3 ARG 4 C R E —PibRic, TBST
VEEARFE R EE A A SR T AR AR I = IR E
1.5 h, TBST VAR 5 ¥k, BK 5 min, fzJ5BE B

1.2.6 LC-MS 4#F  SDS-PAGE /B B & AW T 5 H
JERGRGE A, BEME YT B TRAUT AT ,0.1% TFA BiF )5
12500 rpm .0 15 min, 17§17 LC-MS 4347, LC 44 i3l
AN 0.1% HERK,B Ry 0.1% HER £ , 6 B Ve A2 15 I
#1:

® 1 BEERRER

Table I Gradient elution program

Time Flow(ml/min) %B
0:00 300 5
2:00 300 5
26:00 300 50
36:00 300 95
41:00 300 95

i FE SR E BT EST (+) — TS 7E Orbi-



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.2 JAN.2014

+ 203 -

trap B4, GG B m/z:300-2000 D, — 2 i/ LTQ H
CID flffs R 5 1, Frife LRl e iR 35%, 761k q fB-M 0.25,
TEALETEIY 10 ms. Irf5{ 8 H Proteome Discoverer #4447
ﬁ*ﬁo

2 R

2.1 NOK SEFRARK LS
B K P BERRAE NOK S5 A8 2 i T o5 L k3, R T

50% (& 1 A http://web.expasy.org/protscale/) . Z5f4 | NOK J& B
EEER, BN (AA:1-26), —BSIEIX(AA;
27-48) Fl— LA X (AA:49-422), Hirh AA:118-372 & il
FOPRIEIE PRI . B T A BUK AT AT DG Y S X
BASRZUEK M BT L, 2 T REEIR NOK Ay e G M 01 5L %
R KR R, BFSE PR R Y A% A B B e B R R AP X
I RS DX Fr B B B A I XY B AA:49-422 (18] 1
B).

A NOK Hydrophobicity Analysis

f‘I\vl n'-ll"ll|" Ill
g, L LI bl 0L L AT
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Fig.1 A The analysis of NOK hydrophbicity B. The schematic representation of NOK constructs used in the purification

22 ANOK fE B HMEFfM KA HEPREEANELREEER

B AR R 4N A RE, e RRIR Ll i i —+E
KR R AT SRS, S TR I S B R
F L, BFATR AT Seseilire B An it 59 #23% . A NOK-Sumo-His
A R AR/NIINZ R 65 KD, & 2 SDS-PAGE [ #6455 %
TRTEARN A B A BH 4%, EL Western blot HHi% 2% W] LUk
NOK iR fr iR (45 R AR IR ) , iX iHH A NOK-Sumo-His i &
AT LOER A, B 718 Ni H:455 )50 B i A e,
FEAKASE A NOK, i A RAH SN I > — &4 1
% 3 P HRZ HEAE , X UL 1 G & A # L,
UIERIE R BRTE T ARy v FRATROAREMR B BRIk
PHER TR [ FEAmTa], i 147 i A NOK 7484, 45 LAt i A 1
2k (] 2:Lane2,4,6,8 A NOK 147 {28754 ), At LAFRAT]
R AT R h RiE . Rt RE AR FERHE BRIk
BE 2 FE {8 5 R BE 9 Tris-HC1, NaCl #l NP-40 B+ ( I, 5
%123) BB T KREEEN. K 3 451085 2 8 IPTG i
TR IS 138 PTG 75 5§ A S AH L e 70 KD i 0 7 2
H 8. 2%, R/ INFIFRINI Y NOK-GST f AR i —30.45 538 - 48
9 i H R AV T T IE U NOK-GST f@g & M, b
FHURBARFUG R AR B R 2l ok s, OF AR e
SRR 3 5-9 YR BUART 08 5 mL, R =AY
15 L),
2.3 BREEENRESERFZENANOK ER

8 B R R B SCS BR RS T RE SR AR R Y
%ok tife, hit—HE% NOK Maifb &, i s s,
AR A EBRBAARZE S B9 A NOK o 8 1fiL i1 e B gl &
1, SDS-PAGE 3 GST 522 VIR )5 , W4 1 ATk
i B ENT . B 4 ARSI 5 %R AY SDS-PAGE 451
w48 K240 GST Ml NOK BEMSARLS 1943 TF , 43 Tl 7E 5 — U
FIEE 0 I, B GST Wik AR/ N— A ES —Igh, NOK

18 =
W =

—ANOK-Sumo
50 —

Joi==

25 =

20 -

2 ANOK (WT/K147R) 7£ B R 4R B ) R s i )
Fig. 2 SDS-PAGE analysis of ANOK (WT/K147R) -Sumo expression
and purification in insect cell

Note: Lanel: ANOK (WT) lysis solution; Lane2: ANOK (K147R) lysis
solution; Lane3: ANOK (WT) cell sediment; Lane4: ANOK (K147R) cell
sediment; Lane5: ANOK (WT) transmission fluid; Lane6: A NOK
(K147R) transmission fluid; Lane7: A NOK (WT) eluted fraction; Lane8:
ANOK (K147R) eluted fraction.

18 =[S
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—ANOK-GST
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3 ANOK ZEXRMHTE Ry RIEHEN
Fig. 3 SDS-PAGE analysis of ANOK (WT)-GST expression and
purification in E.coli
Note: Lane 1: cell culture medium in the absence of IPTG; Lane 2: cell
culture medium after induction with ImM IPTG; Lane 3: A NOK-GST
lysis solution; Lane 4: A NOK-GST transmission fluid; Lane 5-9: ANOK
-GST eluted fractions.
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Fig. 4 The peak illustration of gel-filtration chromatography result
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5 ANOK EiE 8B4 SDS-PAGE il 58
Fig. 5 SDS-PAGE detection of /A NOK purification through gel-filtration
chromatography
Note: Lane 1: A3; Lane 2: A4; Lane 3: AS; Lane 4: A6; Lane 5: A7; Lane
6: A8; Lane 7: A9 ; Lane 8: A10; Lane 9: B6; Lane 10: BS; Lane 11: B4;
Lane 12: C3; Lane 13: C4.

36 KD i B 457 , 4853 Western blot % 52 7 DU 4 NOK
FrAR B (& 6) (B B 5 h A3), T A S % w4 Rt %
W 255 J2 NOK. F BE(T&] 7) , FRATTHEN ] BEJ2: NOK HYA5E 4
FIREAAL TR T B WL Y AR A 2 .

0=
ANOK

6 BREOTIRE AL ANOK B Western blot #6343 4
Fig. 6 Western blot analysis of A NOK purification through gel-filtration
chromatography
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Fig. 7 Mass spectrum of NOK identification
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TEE B AL A 4w 1) 500 ZFP IR (A, K2
60 fl&m T RTKs 5%, IF iz FGEB— >l 34 2 9k I 7E
MRS IR T KA s SN SRR R AR A, B 21
RTKs BN TEBf IR FI S48 5 N SOMIRG . i S 45 Bl g Al
KU, IUTE M OCIERE R B4 B 5% O U8 T AR R T , 3645 T
— B AT X RTKSs, oA EGFR, HER2 251367 254 o (B &
Xt RTKs 2544 D) e BRI AFAE — MR K AE i, B 32 (R Fi e
IRSEIR BB Ze b I R AR 22 2 1 55 1A O, L [R] i b A2
ZRPERZ R 25 R T R AR TTEZ A AT RE. NOK 1EH
BB RTKs S B — B2, BoA W b A it 1 IX, L &R
Gk E AT TR, NOK 5 FGFR/PDGFR [R] V5 £ s {H
HA AT 30%, 454 T 5 H Al RTKs 75 % 51 A0 b A —1~ 8
A AKX 53— B K R . S5 b B RRaR M AT
RETIU/R %A NOK 7EL)fiE bt BA A AT HAl RTKs KA 5 1Y)
—SeRe: B O PR 5 R B, At RTKs —#,NOK
ESE 26 n i s P Qe N SN R NG gl R R R S
5,3 FLBR B P i 9 BSCR AGH 3] NOK AR 58 19175 5 iR e 1 o
$27R NOK 1R W] B2 M I 1By 7 10— A0 0, B LUEE X
NOK 58 XT T - RIS EVRYT 25 =5 RTKs KRR T
ML AT LA JE 3 AR o {HI2 A 2001 4 &3 NOK
A KTE MRS I R R B R 8k, X AR KRB EIH
AT NOK SRBT /KM FE 2l Al X, P iARr 57 2% R I 3RAS 4
JEE v A AT R A IR — RO st R IR AR i ) )

NOK EA MBI, J| TR 1, BEE B AR &
B YR (B FHK AL FEOL b s &
Al RIME o JREE 11 3 DR B o A R A% A ) R TR S 5 20%
-30% , (A5 BN LAL TN AR AL 5 EIBR AR R 1Y 1% 2247 ™),
JESE AR AL R A, XRHAN R FERRHIZ —.
[FVRE ST nfup 4k 35 4l Ak 72 v NOK 7R /K AHFR S R i 2 A 5
SEARAIF T HH R B R ) S ) R 2 i MR o AR A R
IS Z I, FEANZ 5 I R LA AR R e M R 2 p, 53
FIFER BT 2 OCHE B, ZR4 NOK B /K P FIATRE T 43
B, FeATe e T A ES T AU 25 70) NP-40, Hotk i e &R A, 5t 2R
F R ESFRTIRERE /N o TR B F U BE Ay k45, 20 AN
23R, e n K IAE 300 mM RS RIE R A L XA R
R A RS G 2 AL, R R A5 e A AT R AR Y
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SCHEPRAE o A AR AT IR 2 R A MR e Bl LU R
A A R R T R AN SER e R e, 2 M) ek e R
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Pe/NY 25 E SRl . NOK /E 2 RTKs —MHiH KK, A
WFFEARE A — E FEE b 4= 5 X A~ RTK ZE A FH ML) 5948
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