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Prokaryotic expression and characterization of PB2 cap-binding
domain of influenza A virus
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(Influenza Laboratory of the Ministry of Agricultural and Rural Affairs, State Key Laboratory for Animal Disease Control and Prevention,

Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150069, China)

Abstract: As a major zoonotic pathogen, influenza A virus (IAV) poses serious threats to global public health security. The
cap-binding domain (CBD) of PB2 protein plays an important role in IAV transcription process, and is therefore one of the
important targets for anti-influenza drugs. To obtain high-purity CBD protein by prokaryotic expression system, the CBD gene
sequence of a highly pathogenic IAV H5N1 and an 8xHis tag were constructed into the prokaryotic expression vector pET28a by
homologous recombination strategy. The constructed recombinant plasmid pET28a-8 xHis-CBD was identified by PCR and sequen-
cing, and then transformed into Escherichia coli receptor cells BL21 (DE3). The expression of CBD protein was detected by
SDS-PAGE after induction with different concentrations of IPTG for different hours, and then purified by Ni-NTA. The results
showed that a distinct band at 21ku was visible in the cell lysate supernatant of the bacterium, which was consistent with the
expected size of 8§xHis-CBD protein. The highest expression of the protein was obtained under the condition of 0.5mmol/L IPTG,
cultured for 6 hours at 37°C, and the purity of the 8 xHis-CBD protein was more than 95% after Ni-NTA purification. To
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determine whether the 8xHis-CBD protein in this study was biologically active, it was subjected to an isothermal titration calorimetry

(ITC) assay with m’GTP, the cap structure analogue. Apparent thermal peaks were observed when the two were combined,

indicating that the 8xHis-CBD protein was biologically active, and the Kd value was calculated to be 1.71x10% (£2.92x10) mol/L.

In this study, the recombinant plasmid pET28a-8 xHis-CBD was correctly constructed, and the optimal induction conditions were

determined. The high-purity 8 xHis-CBD protein was obtained with biological activity. This study could have reference significance

for the basic research of influenza virus and for the development of anti-influenza virus drugs.

Key words: influenza A virus; PB2 protein; cap-binding domain; prokaryotic expression; purification

TR R TR RN R R BOR R R, WAk
A. B. C. D 4%, A% 75 (Influenza A
virus, TAV)fiE LG fEFRK, W9l KFWIE
WAT, I FEARARIRFUBORIAT, WH519184F PUBE
FRVUAT . 1957 WM KRAT . 1968 4F 7 il K i AT
A120094F AL HINT R JAT ;T HSNTE Y iy 21
Jpi M B VL /9% 75 (Highly pathogenic avian influenza
virus, HPAIV) AU 4 BRFR B il ™ F 20 5 41 K12,
) LA B ) B b B RGN, R gk R
TZo 20034 ~20224F #1204 1], WHO CL 4R 3H T 870
BN HSNT I B &5 30 12 28 (ATV) i i), e ok
T245741

IAV [f] RNA % & i (RNA dependent RNA poly-
merase, RARP)/Z [HPB24E . PBl1 & I MIPALE 14
R S U SRk, A DT 7 R DAL A ) e s AN AT
AV (5 e b ARSI 4, (HIEA & A BEH R
ARG, B —FRRCh T L
25 B4 F 4l BE mRNA T /4 (pre-mRNA) ) 5" ity 175 43 &5
Ky, AN 51 48 & BUW B mRNAP, 751X — 1 1
fr, PB2AE A IR I 45 A pre-mRNA F 5" 5 18 T 45 1,
B J5 PA B R 5 A DI IS 1 AESTIE 145 R T UiE
nt10~nt154L 4] Wipre-mRNA, % H1PB1 K A 1E A #%
O MV HE 5 O B mRNA S 2L 1 2 E 2 PB2 R A
IR E - 4 A &5 4 38 (Cap-binding domain, CBD)iH
W) If 45 A pre-mRNA, 1% &5 ¥ 3 A7 T PB2 25 1 1)
aa318~aad83', X T~ Uit I 5 M 1 & A 0O 11 % %
MR R OCE S, W A S W 3 A 1 4 A T 3 5L
TR A A S W2 B, AR D PR O 7 2 )
BT H 3 AELRES 1T 5% 52 RV o

JiZ L RG] . AR IA R H
s BA BRI [ E 5 B 728 AZE A (Im-
mobilized metal ion affinity chromatography, IMAC) &
AR R v, Wl AR R R S R

1 0 3 THT 1) 5 R 2 2 18 A EL A T S 0 4 11 3 1)
SEFNGEAL, A ) 4 R (His ) 5% 255 1R 9K e I [
A LLE N>, Co 55 43 & 25 1 B e A B 1y 45 &1
% B8 40 B IR 5% AR 25 (His tag) B A w5 SR A AL 08 1
Praf AR PRSI0, AR A RS M HL oy AH O AC /N,
EADIREME RN 1AL, &1 His taglf Rl & & A
AR AN G A SR D, AT DR 5 L AR 2 0 P,
[A It His tag A 8 Al A6 I3 P AR 28 . B6 1 DL EpL 3,
i F J5UR% ik R 48K 1A His tag 5 H 18 (A 10/l &
1, 38 A AN B S A v A R K e 7 e i
Peli, & H AT IRAG el b B (1 0 S

AW 5T K — KRHSN1 IV R HPAIV PB2 %5 [ ff1CBD
[X Lj 8xHis tagfili 75 1k T pET28a it fi, % ik 8 xHis-
CBD#E I, R ERIL S, F A BRAE 24 3k 15 T
e 210 B2 (1) 8 xHis-CBD 5 [, Ay Uit 8% 243 1) 2% At A 5T
RIS 55 25 W WE R 3R BE 4 Rt

1 RIS A%

1.1 ERWAR AHEI P P Y HSNT R R
HPAIV A/Chicken/Liaoning/SD035/2018 (H5N1) ¥k ( fif
FRLN3SAR) (B K @& S5 500 = 0 8y . B JF
A7 A% R IK B AKpET28a A S % AR A7 . 5 75
RNA $i& B 1) 6 2 e [l e 4l 44 8 7] 6 0 B R AR A Ak
B ALFOEBR AT R FEM-MLVIY H Promega
NFE]s R FLDNA SR & il PrimerSTAR Max /2 DL2000
DNA Marker ) [ TaKaRa 2> &) ; Dpn I 4 I NEB 2%
)y [ T AR & & K AT B BL21(DE3) I 52 A&
A M R T v E R AR R B R A R A A
F-DHSou PR8I 327 725 40 I 1 36 i 1 A2 ) B R A R
A+ s IPTGW H Biosharp /A w5 iR KA & . &
AT it R K s ) B R SR SRR PR A F) s Quick
Blue PR 44 U8 B b ¢ 18 5 G5 BR A B2 7
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MRAENS, 2%, ARLJRIZOW #5 PB2 AT IR 1 45 & 45 M BRI A% 30k 5 3 e 109

Protease Inhibitor Cocktail ¥ f APExBio; High Affinity
Ni-charged Resin FF (Ni-NTA) [ 4 1 5 4= 90 B 5%
A7 B W) 5 6xHis tag bl Y5 . 7 FE 5T 74 (MAD) Il H
Proteintech 2~ 7] ; 1AV PB2 & 1 e ¥ £ o % i 1K
(PAb) th A5 50 5 il # . Dylight 68045 1 11 2 it il
IgG Fl Dylight 800 4 ict [ 111 - T % 1gG W H Immuno-
way A ) s 10 kuif P8 9 B BUINEF G R 08 SR A A
B2 w5 PD-10 i 1 2 A7 A1 8 8 Cytiva 24 v 5 5 1A
Marker & BCA £ [ 3¢ 5 & 7] & ) H Thermo Scientific
Al fE A0 1 S5 A 2R 7- B S 5
I (7-methylguanosine 5'-triphosphate, m’GTP)Jl H Sig-
ma’zs .

1.2 SIMRItSaM MK INISERPB2 L [N ¢
pET28a# 14 J¥ %1, F| F Primer Premier 5% v 51 4 .
Horb 5% 12bp-R ] T RNA & # 5% 514 CBD-FI/R1
H T4 1 CBD 2 51 N &t I g B D) A7 2l 519
CBD-F2/R2 4y [ Y S 41 51y, 5" (O A &6 70 ) 5
pET28a) 741 [, %X 519 H T4 14 47 5 8xHis tag
(F FRIZB ) ICBDIX s 5| #pET28a-VF/VRH] T
pET28a # 14 1) £k 1t 4k #7351 ) T7/T7-terminal &
pET28aJiu bz (1) 8 H W e 5140 (1) . R 5193 B+
WA 12 26 AR RHEAT IR 2 W) 5 i

&1 AHRETERBNSIY

Table 1  Primers used in this study

EIE7EAR S G951 (5-3")

Primers Primer sequences (5'-3')

12bp-R AGCRAAAGCAGG

CBD-F1 AGCAGCGGCCTGGTGCCGCGCGGCAGCCATAGGA
TCAGTTCATCCTTCAG

CBD-R1 TCACATTTTACTAACTCTTACTCCTCTC

CBD-F2 AGATATACCATGGGCAGCAGCCATCATCATCATCA
TCATCATCACAGCAGCGGCCTGGTG

CBD-R2 CAAGCTTGTCGACGGAGCTCGAATTCTCACATTIT

ACTAACTCTTACTCCTCTC
pET28a-VF  GAATTCGAGCTCCGTCGACAAGCT
pET28a-VR GCTGCTGCCCATGGTATATCTCCTTCT
T7 TAATACGACTCACTATAGGG
T7-terminal GCTAGTTATTGCTCAGCGG

E: AR 5 4 LN35-CBD /- 51 ; A 414k % % LN35-CBD 5
pET28a R /R /371 ; T X & % 8xHis tag /571 .

Note: Italicized sequences are homologous to LN35-CBD; Bolded
sequences are homologous arms of LN35-CBD and pET28a; Underlined
sequence is 8xHis tag.

1.3 BEAREIHEHWHUBESLETE FHHERNA
IR ) 5 $E R IR PR B I LN3SHRRNA, A1 H
A S EM-MLV ¥4 3 [ # 5% 4 cDNA, - B s 519
93l H 51 412bp-R .

TG PB21¥ CBD v BT 2 B pET28a i ki
[ 4 (R T7 tag, [ I {5 B4 8 1t Wi Wi D) 67 2, LAy
Jo gk L BR Bl A B M His tag, PLLN35FK (1) cDNA
iR, BLCBD-FI/R1 N 51 %), F ] PrimerSTAR
Max#EATPCRY ™ 14, RMNFEF: 98 C 2 min; 98 C
10s. 55°C 15s. 72 C 40 s, JL30ME¥R; 72 C
2 min; CBDPCR™ ¥ % M 44k J5 15 1 die, LA
CBD-F2/R24 514, #EATE —IRPCRY Y, K5I
8xHis tag Al [A] 5 [\1CBD F B, i 44 4 8 xHis-CBD
Bt B ELpET28a i ki A 154, LLpET28a-VF/VR
NG, ZPCRY IR LML B ik, b3
Ji2 [RSC S5 ) FH Dpn 137 “C g D12 s A3 T R [m] i i Ak
A G L, BL2EBRHCIR ORI BAR . # 8 xHis-CBD
F B e A I pET28a % 44 137 °C [M] Y4 #4130 min
G, e AL F-DHS B SZ S 41 M, ¥R T
M ZPEMLBIM, 37 CTHiFR12 h, PRI v B
W& T RIS PUE LB AR 7R A h gk 4L 15 9% 12 h
$& CE 21 TR 48 PCR X I 25 58, 4 58 7 IE A 1Y) o
21 0K iy 4% ) pET28a-8xHis-CBD
1.4 EHAEAWMKRIEELETE 14 pET28a it ki fil
pET28a-8xHis-CBD i 41 Jii ki 73 ) % A BL21 (DE3) /%
Z AU M, 3515 pET28a/BL21 F1 pET28a-8 xHis-CBD/
BL21E A, B % T5 mLRAEHi kLB
0.6~0.81f, LLZIK A1 mmol/L JIPTG T-37 C
180 r/minif% 34 h/5 WAE 1 14, PBSYEURUITE2~3 K
J5 LL500 L PBS gk, 8 AR B AR, TR WE
Seo TR DTVE A BVE, B DTIE BLS00 wL PBS
. FE S 5 Sxloading buffer i 2) & i 10 min J5 £
12% SDS-PAGEF: Il H 41 1 1 1 K155 43 1l L6 xHis
tag il Y5 MAb (1:5 000) fil IAV PB2 4 [1 % J5 PAb
(1:500) 4 —¥Ht, LADylight 680%xic it th 24 fl 1gG
Dylight 800#5 it [ L1 SEHT e IgG(1:10 000)h — i, il
i western blot % 5& 1% 85 11 J N JgU 1k, R Rk 1)
2 4 [ fiy 44 8xHis-CBD .
1.5 8xHis-CBDEBHRIEEZGHWMK. dH KR
SDS-PAGE#ill H(5 mL%§ 5 3 pET28a-8 xHis-CBD/
BL21 A B, 530l A& E A0, 0.1 mmol/L.
0.25 mmol/L, 0.5 mmol/L. 0.75 mmol/L. 1.0 mmol/L
K 1.5 mmol/L{JIPTG F-37 “C. 180 r/mini% 54 h/i ik
SRR, [A) 1LARE 5 AL PE S 25 12% SDS-PAGE it i
UK, Quick BluetRid 4% i i %4 4.2 hJi5 4l F i 41 41 ¢
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43 % R 48 (Odyssey CLx) 414, K H Image T
PR H ¥ A 4l 5 B 1 4 K RE T 4y Lok
ITHRAREE SN, BE)5, LL0.5 mmol/L IPTG 7y
5145 mL ODgoonn M 0.6~0.8[KJ B ¥ 137 C . 180 r/min
3 EF0, 2h, 4h, 6h, 8h, 12h, 18 hf124 h
J& AR (0 5 VR A O 4 T 8 A ) Rk

# 100 mL pET28a-8 xHis-CBD/BL21 T £ 14 ¥ LA
LYK FE 0.5 mmol/L [ IPTG F-37 °C 180 r/minif &
6 hJm WA JF Pe ¥ Wi 4&, I A 10 mL Binding buffer
(500 mmol/L NaCl, 20 mmol/L Tris-HCI, 1 mg/mL ¥
B . 1xProtease Inhibitor Cocktail, pH7.9), &%
fif#30 minJ, VKA AL AE 10 min, 4 'C. 12 000 g
010 min, Z4AE FIE£0.45 wm B e G A T4l
ft . K1 mL Ni-NTAH K} Ll Binding buffer iH 9544 41
WG S5 2 EEIRS, 4 C4 460 min 5 Al A
150 mmol/LIK M 78 73 vk e AEHF bk &5 &y, RS
K H1400 mmol/LIK Myt i H #1485 1, 22 SDS-PAGEL:
M S, KM Image JECPE M alifh 8 A 4l .
1.6 8xHis—-CBDEAMEWFEFEMERN F %
1L 52 B # (Isothermal titration calorimetry, ITC)Ia %
F6r I 8 xHis-CBD 5 11 1) AE W) 270 1k o A FH 10 ksl 9
B IR 4R 2 11 8xHis-CBD A [1, 1 ik PD-10/¢ 45 )2 Hr
i Kf 2 A buffer & # 4 ITC buffer (150 mmol/L NaCl.,
10 mmol/L HEPES, pH7.4)J5, KHBCAE A & ik
5 52 I T+ 58 xHis-CBD 2 14 ) B IR vk 15, i ]
ITC buffert$ m’GTP i % 42 % 5 11 5 11 10 4% £ HI L,
FIFH Affinity ITCAC 2 BEATITC 25, R 120 C
S I B SR, BU300 wL 8 xHis-CBD 2K [ % U A
FE i it A 8 3 € S W) O BUALATE AT ITC buffer 76 %% (1)
AH TR BE SR BE (I BSAEE 1), 5 — X m’GTPIi & 741
H0.5 WLk, HAR34UCH AR 2 nL/ik, AL
$£ 3 % 24 150 r/min. K H NanoAnalyze Data Analysis
B AF(Version 3.11.0), 4% 8xHis-CBD £ H 5 m'GTP
[ 4 5 g, X 8 xHis-CBD & [ () A4 ) 27 3% 1tk 1k 47
PEAL

2.1 pET28a-8xHis-CBDEAHRIAFHAEHMHUES L
E AWFIUIRIEIE G K AR 25 (1) His e 5 55 5 v 4
i HE Al DY R 5T 8 xHis tag il & T CBD 5
FINSG, I 76 P 3 2 ) 4 N 46 i 1 1 D) 47 0, DA

J 8 V) Bk His tags K FH [ U5 50 20 56w ofs 7 38 1 ik 5
Jr Bt 8 xHis-CBD wt. [ 42 pET28a Jf 1% £ is 3 ik, #
7 7 4 )5 ki pET28a-8xHis-CBD (& 1A), % HIPCR
R P %02 . 45 R Bk, LLT7/T7-terminal by 5| 4 X}
pET28a-8 xHis-CBD #E 17 PCR " 1, #5453 — 4760 bp
LA H I (RIB), SIS, wizd
Baren e, RS H SR T -8, R I
Py g T 541 ) ki pET28a-8xHis-CBD

A

Thrombin site 6xHis

. T7 terminator
8xHis
Lac operator
T7 promoter

pET28a-8xHis-CBD

lacl promoter

2000bp

1000bp
750bp

500bp

760bp

250bp
100bp

M: DL2000 DNA Marker; 1: pET28a; 2: pET28a-8xHis-CBD

E1 pET28a-8xHis-CBD/RAMEMENXE (AR
PCREEHR(B)

Schema (A) and PCR amplification result (B) of
pET28a-8xHis-CBD

Fig. 1

2.2 8xHis-CBDEHKKXRIEEXE pET28a-8x
His-CBD/BL21 B ¥ £ 77 % ODgoon 21 0.6 ~ 0.8 5, ¥
5 mL B LK 4 1 mmol/L IPTG5 S i e 42 14 14
P, SDS-PAGE 43 il & il b3 5 i £
FIRIETEO . 4R E7R, 1521 kuib L4+, H8x
His-CBD & [ T K /NAH AT, 10 2% 3 44 5 A 15 5 B
I ZA&H s Haixs o F2E Bl R, LA
TR R I B0 1% 8 A4 (E2A) . AR, 2 A 6%
His tag MAbAIIIAV PB2 %5 [ PAb & — $i ¥ 4T western
blot &7 #ll 8xHis-CBD £ [ 1) e W Jgi 1k, £ o, 5
FHRALAH G, 5 S 41021 kudh 3 B A I S04 S 4%
W (EI2B. 2C). DL I 45 J 3K B 8xHis-CBD & [ LA 1]
WY IEM R, HEA RN J5E,



e - L T A V25 b s =] b AU > 2, > =1
55 2 3 MRYEMS, S, ATYUEGN 5 PB2 A IR 1~ 45 5 45 M Sk i I Az R A 5 e 111
A M1 2345678 B M91011121314151617C M 18 19
A M 1 2 3 4 5 6 B M 7 8 C M 9 10 1%81?1 1§8Eu
- 180ku 180ku 1004 100k ik
130ku 130ku 130ku 70ku 70ku 100ku
100ku 100ku 100ku Ssku 55ku thu
u
70ku 70ku 70ku 40ku 40ku 40ku
55ku 55ku 55ku 35ku 35ku 35ku
40ku 25ku 25ku 25ku
40ku 40ku 21ku 21ku 21ku
35k 15ku
u 35ku 35ku 15ku 15ku
25ku Ratio/% 9.58.19.78.87.77.9 Ratio/% 6.46.79.17.73.7 Protein 96
25ku 25ku purification/%
21ku
21ku 21ku
15ku M: Protein Marker; 1-8: Supernatant of induced pET28a/BL21, and
15ku 15ku

M: Protein Marker; 1-6: Lysate, precipitation, and supernatant of
pET28a/BL21 and pET28a-8xHis-CBD/BL21; 7, 9: Supernatant of
pET28a/BL21; 8, 10: Supernatant of pET28a-8xHis-CBD/BL21

B2 8xHis-CBDE A% 5 FiLHISDS-PAGER M(A). BL6xHis
tag MAb (B) & PB2%E HpAb (C)A —Hi B western bloths il 45
Fig. 2 Expression analysis of 8xHis-CBD with SDS-PAGE (A),
western blot with monoclonal antibody to 6xHis tag (B), and with
polyclonal antibody to PB2 protein (C) as primary antibody

2.3 8xHis-CBDEHFESRIEAFHHNMUEEGLH
L B9SDS-PAGE# il 4 ik — 4 §ifi 1% 8 xHis-CBD 4
FI R FEIPTGS SR EE, AW 5l LLZIR FE 4 0.
0.1 mmol/L. 0.25 mmol/L. 0.5 mmol/L. 0.75 mmol/L.
1.0 mmol/L 5% 1.5 mmol/L JIPTG %5 mL ODgypy 0.6~
0.8 WK TG, BWIARMIFHESEM EIF£12%
SDS-PAGE#E i HL vk . 44t . 14 1% 5 K FH Image
VA 57 Hr 8 xHis-CBD 8 A R IA T I . 45 R WoR,
BEAREENTT1.7%~9.7%, HIPTGIKE N
0.5 mmol/LIN, H 8 1 K14 2 5 5 (BI3A). A
2 f 1% S, LL0.S mmol/L IPTG X} 5 mL
OD oo 270.6~ 0.8 1) B ¥ 435l 550, 2 h. 4 h, 6 h.
8 h. 12 h. 18 h#24 h/5 R fif I 75 18 W 5 oK
SDS-PAGE# #T HI R IR IA %, 45X W, fE
S K, 8xHis-CBDE [ #iA X &4 T,
HAE6 hinf Ik B a5 K R gk — 20 K S 1 ) 1
IR AR 1 IR 30K 268 0 AR (1&13B) - D it e £ 15 2
FM M6 h, &L B, 37 °C. 0.5 mmolL
IPTG % 5:6 h] 313 8xHis-CBD 4K [ () ¢ {15 5 % ik
R

¥4 pET28a-8xHis-CBD/BL21 T £H 14 i LA 243K J&
0.5 mmol/LIYIPTG 137 'C. 180 t/mini/5 36 h)5itE /5,
24 F35 5 NIi-NTA T4 °C 84> 45 4 J5 BL 150 mmol/L
K M 78 o3 e B AR R e P4 A B, 15 £A400 mmol/L
K P 8 3t 8 xHis-CBD & 11, -1 H SDS-PAGE £ il 8 x
His-CBD & I M4l A 1 ol . 45 R 8o, AR#E5Taifh
[1)8xHis-CBD 4 14l & K 1-95% (&3C).

induced pET28a-8xHis-CBD/BL21 at an IPTG concentration of
0, 0.1 mmol/L, 0.25 mmol/L, 0.5 mmol/L, 0.75 mmol/L,

1.0 mmol/L, and 1.5 mmol/L, respectively; 9-17: Supernatant of
induced pET28a/BL21, and induced pET28a-8xHis-CBD/BL21 for 0,
2h,4h,6h,8h, 12 h, 18 h, and 24 h, respectively;

18-19: Unpurified and purified 8xHis-CBD protein

B3 8xHis-CBDZE B HIIPTG K B (A)F15 5B 8] (B) B L 4L
Rafb(CO)ER
Fig. 3 Optimization of IPTG concentration (A) and
induction time (B) for 8xHis-CBD, and its purification (C)

2.4 8xHis—-CBDEHMEWHE MK CBDEI
e 32 1A Th RE 45 45 1 2 41 pre-mRNA (1) 1 1~ &5
¥, PR i 4 AT ITCIR 50 CBD 2 1 5 1% I 1 45
K 2K 8L m’GTP 1y &5 & #h e m] DL ) W7 40 4k 1) 8 x
His-CBD & [1 /& % B A3 A=W =36 Mk . A0 5046 H
m'GTP 71 20°C 4% {1 & 43 %l % & T BSA & [ Al 8 x
His-CBD#HE H . 45 R W7n, m'GTPi & BSAHE A,
ACRT WL R AT G ]t &5 5 g (1814A), BVBSA R
HAHE 5 m'GTPSE &5 1 m'GTP 72 8 xHis-CBD £ [
IS R] DL B S B, 22 B KA Ol 1.71x10°(£2.92x
10°)ymol/L (& 4B), & B AW 5 4li 4k, 1) 8 xHis-CBD 4
SESEERESY/E SShikc 8

A Time/s B Time/s
01000 2000 3000 4000 5000 6000 01000 2000 3000 4000 5000 6000

0.05 0

z ., 2

! 505

g 005 210

5 5

2 010 2.5

g 015 E

5 E 2.0
.20 S5

. L5 P

3 3

£ £

2 20 g 0

2 2

T g s

Soo2s s

o < 20

] ]

2 2

5 30 &

-25

00 05 1.0 15 20 25

Mole ratio

00 05 1.0 1.5 20 25

Mole ratio

El4 BSAEH(A)RSxHis-CBDEH(B)5m'GTPRIITCLE R
Fig. 4 ITC results of BSA (A) and 8xHis-CBD (B) with m’GTP
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PB2 5 [ 1) CBD X X} it J8 3 25 11 2 iy Jo 1 % 30
WPEAEE AR . Guilligay25fi# #7 7 IAV ) CBD 45
4, JF% e HCBD & 15 m'GTP A B /F H 1) 144~ &
SemR kAL, HAhES S 454 IR INT, N2
fAAEAEE, MK 5 S 0648 HA4E i 2 55 ik
FEr O, DRI S B T A R BYA LKA
A I e 4 CBD 2k 25 5 m'GTP 45 & 1 g 1119, Liu%
WG T KT RAL GE [E K CBD X m'GTP 1) 55 Fl
M FEARIAV (1) 5 61K T, CBD FAEAE— AN 2 5
& [f1424-1oop, FL P 1 AE AT K B AL 0 18 75 v 24 4
SRS, WF 903 1% 45 1 5 CBD 5 1 1 45 4 11 25 A1
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