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ABSTRACT Objective: Construction of human CK2 catalytic subunits pET-28a(+)-hcsnk2al and pET-28a(+)-hcsnk2a2 plasmids;
prokaryotic expression and purification of high purity protein. To further study the physiological and pathological mechanism of CK2; as
well as screening and evaluation of CK2 as tumor suppressor target related inhibitors. Methods: Using the synthesized csnk2al and
csnk2a2 gene fragments, the recombinant plasmid obtained by enzyme digestion and ligation. After verification by sequencing, the plasmids
were transformed into Escherichia coli receptor BL21 (DE3) / Transetta (DE3). And the fusion protein was induced by IPTG of appropriate
concentration to obtain soluble fusion protein. AKTA avant protein purifier and Ni2+-NTA pre-column were used for purification. The
purity of the protein was identified by Coomassie brilliant blue staining and Western Blot after SDS-PAGE gel separation. Results: The
sequencing results showed that both pET-28a (+)-hcsnk2al and pET-28a (+)-hcsnk2a2 plasmids were successfully constructed. Besides,
the fusion proteins of his-hcsnk2al and his-hcsnk2a2 were successfully purified after induction and expression. Conclusions: The plas-
mids pET-28a (+)-hcsnk2al and pET-28a (+)- hcsnk2a2 were successfully constructed for the first time, and the high concentration and
purity of his-hcsnk2al (42KD) and his-hcsnk2a2 (38KD) fusion proteins were obtained, which provided the basis for the later protein
function research and inhibitor screening and evaluation.
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AKTA avant (GE) HisTrap HP 1 mL (GE). #ABRL
(SONICS) . Transetta (DE3) KigfF#igszs (£31X4 ) .BL21
(DE3)Y R BBz A (24 SR 3t -B-D- B2
(43:4:) .DTT .PMSF . bk (AMRESCO)  Tris . H 3 .NaCl, &
FI R B ER IO Bk /MR £ (R AR ) (his-tag P (HE2%
1441 ) .anti-rabbit — 3¢ (#2416 ) FE 1 Marker .SDS-PAGE it
1R K15 & (BioRad ) \PVDF [ (BioRad )  BE /K {5 & 5t ( Bio-
Rad) . Hg 7k (BioRad ) | %% Jié 4l (BioRad ) , SimplyBlue™ SafeS-
tain( Invitrogen ) ,
1.2 ik
1.2.1 pET-28a(+)-hcsnk2al/ pET-28a(+)-hcsnk2a2 [&H 4432
H AR K P41 csnk2al Fil csnk2a2 B2 R G, T BamHI
Hind Wl XU EGY) )5 , % 4% 3 pET-28a(+) # 44k |, 15 3] pET-28a
(+)-hcsnk2al Al pET-28a(+)-hcsnk2a2 Jfiki,
122 ERBEEAMNHIRIE  pET-28a (+)-hesnk2al (13
ik R AF Y pET-28a hesnk2al BT KL7E K JiA AT B R 32 25
BL21(DE3) 17544k, T 5 mL LB 3537 5 (B A R 10g/L | %
BEHEEY) 5 ¢/L NaCl 5 g/L)PRERERETR Y%, 37 CHER % OD (H
£ 0.5-0.8 2 Ji], N A 0.5 mmoL IPTG #7533k . 4>

% 0min,0.5h.1h.2h.3hHUE: 500 pL. 850, 75k 723, PBS
Pe—W, FEVITETINAE A LG 100 L, 98 CEl 10
515, SDS-PAGE Ji A aril @l & 28 11 1Y 3Rk o

pET-28a (+)-hcsnk2a2 A3k ¥4 & HAY pET-28a he-
snk2a2 JFURLTE KA AT B2 S Transetta(DE3)H 47541k, 3%
FEEIA 1 mmol IPTG #1775 F:34%55 , HARRAER 1.
123 BEZBMEEANGL meEANLL  BIETmREE
S, K 1L IPTG 55 3 h J5 WL, JF e PBS
YE—K o P RARDIVE R his FR2E45 G 2% v (20 mmoL Tris-
HCI.,0.5 moL NaCl,20 mmoL Bfmk 10 %H i, pH 7.9) B, 5
7h1 1 mmoL DTT % 1 mmoL PMSF(PMSF 352/ Nast i —
PO, VKBS 20 KIGEFS 5 s, 8715 10 s)  RKIGAT 2L
T 4 °C .15 krpm Z50F 5.0 30 434, B P 0.22 um
LI EE , T alifh 1A

K H Ni SERZ A (HisTrap HP ) #1744k , 1217 AKTA
avant 8 4L, X RGE AT TR R R ST
TEHETREAL , Je IR ALK his FRZE45G S R TR AL A5 28
FELOT A (2 10-20 fEAERED) , PR IRIEAT _LAE (45 B 2 0Pl
VR B TCARFE RS G R A LA 0.5 moL BRI 25 1
YRR ZE M (20 mmoL Tris- HC1.0.5 moL NaCl 0.5 moL B |
10 % H i, pH 7.9) SEATHEEEVEME (WK B2 f 20 mmol-500
mmoL ZEPEHE NN ), F A280 HY BRI Bsf , 4345 LA ) D B 1)
VEMEW , | NanoDrop & VeI R

RRBEMLSE 585 MR 500 mmol WK f% 2 11 6 i 22 e
TRUEME 6 54T RF, 50 mmoL EDTA M 5-10 f5AE ARk 17
Ji45, 100 mmoL NaOH i1 7Bk 4%, PBS 2% shifi - 10 £%54: {4
L, BAlK T 10 £54E(4RF], 100 mmoL NiSO, T/ 5 {4
R ALKSP 10 SRR, S JE IRAEAE 20 % L BRI
1.2.4 His-tag FiEFEBRRN  FDEEig e 0 Bekis
F ARA (R PBS E) /D AR S 1Y B UL
TE(PBS Hisgk ) . [ HE 5 By I 2 W . B bR s A R I n i
EE M FAEZ R ,98 CREM 10 474, B0 e DR
SDS-PAGE Jg 4385, 85 (50 % IE 10 %12 .40 Y%BafiK )
AEFE 1 h 5 AT T T W Y 0 R G €0, G B 1 SRS L
AL

Western Blot: HUPE it Wk I #F 3£ 47 Western Blot 57 1,
SDS-PAGE Ji/3 B i, VA 80 V,2 h NEEIR &1, 5 %l is Wi
FEiREA 1 h, —$0 4 CE SR, TBST HfE 3 )X (10 min/
W), —HUEIRMFE 1.5 h, EDL BEE B,

2 &R

2.1 pET-28a(+ )hesnk2al RAIHIHIE

H A IRFE DR e 2] h 23 w6 1, B4 MG V) % 4% 1) pET-28a
(H)# Ak I, & FLH W 5 55 0F , 15 3 pET-28a(+)-hesnk2al Fi
pET-28a(+)-hcsnk2a2 Jfiki
22 EREEZEBTRIE
2.2.1 pET-28a (+) hesnk2al fFikixE  SDS-PAGE 4 &
Ja, G DR e, A 1 BoR A5t 42 KD 4b,
H 1 B 75 5 ] 28 AT S 22, YA his-hesnk2al 75558
KR, BAEES 3 h I REA BRI B i E, AT LME R



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.7 APR.2020

- 1203 -

TEAE PRI A AT

marker 1 2 3 4 5 6 7
(Kd) 250 —
150 —

75 —

80—
— a— G G > bis-cnk2al

10 —

B | pET-28a(+)hcsnk2al 0.5 mmoL IPTG FEFSHMEBHNEBRR
LR
Fig.1 The result of pET-28a(+ )hcsnk2al 0.5 mmoL IPTG induced at
different time
Note: 1: pET-28a(+ Juninduced; 2: pET-28a(+)0.5 mmoL IPTG induced
3 h; 3: pET-28a( + )hcsnk2al uninduced; 4: pET-28a( + )hcsnk2al
0.5 mmoL IPTG induced 0.5 h; 5: pET-28a( + )hcsnk2al 0.5 mmoL IPTG
induced 1 h; 6: pET-28a( + )hcsnk2al 0.5 mmoL IPTG induced 2 h;
7: pET-28a(+ )hesnk2al 0.5 mmoL IPTG induced 3 h;

2.2.2 pET-28a(+)hcsnk2a2 fFikix  SDS-PAGE 5 /5,
L D g, E 2 BoR fE 57 38 KD Ak, H
B B 5 BT (R) A2 Ak T34 22, 1000 his- hesnk2a2 75 53204
I, BAE R 2-3 h TGS BIHR &I B R A, 7T LMEAIE
Kifs P RINTLI M5
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Fig.2 The result of pET-28a(+ )hcsnk2a2 1 mmoL IPTG induced at
different time
Note: 1: pET-28a( + )hcsnk2a2 uninduced; 2: pET-28a( + )hesnk2a2
1 mmoL IPTG induced 0.5 h; 3: pET-28a(+ )hcsnk2a2 1 mmol IPTG
induced 1 h; 4: pET-28a( + )hcsnk2a2 1 mmoL IPTG induced 2 h; 5:
pET-28a(+ )hcsnk2a2 1 mmoL IPTG induced 3 h;

23 BEERNGgK SN

23.1 pET-28a (+) hesnk2al B9&E{k 54 76 8 J VE i
his-csnk2al flESE AR T, bRk B 15 %] 200 mmoL i, 2
TN TR e, 48 AR R I, 26 NanoDrop & 5000 22 2 ¥k
Ea, BT 312) 5 mg B (R vk B ik : 1.36 mg/mL), 435
HUb s R iy B DLEE (PBS H8) . BRI E

TR FPNEE AR S A FARZE R, 98 CA& Smin,
BJE LR, 4 SDS-PAGE MK/ Ei )5 , B 28 Hh e i e
o, A BRI A FIRTER R i (& 3), B
WA WAl AR B R R A RSB AIET 95 %(& 4),

Wz fbJ5 1 his-hesnk2al 25 R 4T SDS-PAGE %E i
VK, R S B E A T 08T , 26 IR his BRI T, i
B MRCR A5, A2 42 KD A A FEREER A2 (B Ta),
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& 3 pET-28a(+)hcsnk2al & E ALK
Fig.3 Purification of pET-28a(+ )hcsnk2al fusion protein
Note:1: pET-28a(+ )hcsnk2al uninduced; 2: pET-28a( + )hcsnk2al 0.5
mmol IPTG induced 3 h;
3: the supernatant of E. coli lysis; 4, 5: the flow through of supernatant;
6: the precipitate of E. coli lysis; 7-9: different elution buffer

marker 1 2 3 4 5 6 7 8 »
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Fig.4 Purification of pET-28a( + )hcsnk2al fusion protein
Note: 1: pET-28a(+ )hcsnk2al uninduced; 2: pET-28a( + )hesnk2al 0.5
mmol IPTG induced 3 h;
3-9: different elution buffer

2.3.2 pET-28a(+) hesnk2a2 Fy4ifb 546 AR EVEN H
B AR, DRk B 3k ) 200 mmoL B, B 0, 4345 A
VEMLW . £ NanoDrop fAj BN 7 £ (A5 , S H153812Y 5 mg
(B L - 1.66 mg/mL) . A5l BB B e 5 1
T ULVE(PBS H8) b AE)A B I 2 . H FRIGS B Ve IR
IS EE I LAEZ W, 98 CE B S min, B LR, &
SDS-PAGE Hle5r 85 5 , 32 S ig ge o, v A& I H i
A BT RIBERUFEW L3 b (] 5), HAHRS I W4 fb 152 1Y
B MAEEEAMET 90 %(& 6).

Batifb)5 i his-hesnk2a2 & (¥ iE4T SDS-PAGE B Jii He
UK, R BN T 40 HT , SR UR his AR PR &, —HiiE
B ML O, A2 38 KD A A R MR 14 (B 7b),
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Fig.5 Purification of pET-28a(+ )hcsnk2a2 fusion protein
Note: 1: pET-28a( + )hesnk2a2 uninduced; 2: pET-28a( + )hesnk2a2 1
mmol IPTG induced 3 h;
3: the supernatant of E.coli lysis; 4, 5: the flow through of supernatant;
6: the precipitate of E.coli lysis; 7-9: different elution buffer

marker 1 2 3 4 5 6 7 8 9

—> his-csnk2a2
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& 6 pET-28a(+ )hcsnk2a2 Fi&E B 4L
Fig.6 Purification of pET-28a( + )hcsnk2a2 fusion protein
Note: 1: pET-28a( + )hcsnk2a2 uninduced; 2: pET-28a( + )hesnk2a2
1 mmoL IPTG induced 3 h; 3-9: different elution buffer
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7 Western Blot #&Igt & & A
Fig.7 Western Blot identify the fusion protein
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I AR SCHl R AR R i Rk S Al U e R
DAL, LATRTAE PR AR AR Fr) J 25 210 oy 0 5 R v ok 2 N
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71, i CK2 M55 , A MR AT 7 e 25 f it v — 4>
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ARICE KK T pET-28a(+)-hcsnk2al Fil pET-28a(+)-hc-
snk2a2 JFA%FRIKFTRL, AAKAR B his bR A IRES 2R G 2 i
AL G 21 < his-csnk2al Fi1 his-csnk2a2, HAREIYE A
R AR AR L A S SRS TR AR A TR . S Ah oA
CK2 & FUHSCRIFE A S AD B T AR SR AL T T S0 Bk il 2 |
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BeAh ARG S8 5 S el R S R R (K 3.5),
IR CR2 ALY AL R 5 35 1 3RIATE R RS LI b it B
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