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B IER AT E B3 K ATcpnp K4
AT

om0 ok Y % Y FEH R kO
O P EBFEBEAEIIN, SR R E R E TSR, st 1001015
2 R B A ERE ST, BRI X T SRR, A 100101)

THE  VETRVE I BN pP B R [HI B8 (A cidianus tengchongensis) KR T UAEAR 3 ATcepnp CU3RAS AR G5 M AR AT, LT 45
Fatal S T S AH R T T 24 AR 35 GroEL (W ZEJRWES G A i A I E TR 2 N IR = 1R, W oA ik Ve B, %
AR AR PR A SR RE ) 2 o, R AE B T ILIRITTTIR M, ATepn X TA0 =23 M S F-FF 417 8 o i) 440 1) S A
AKIHT Mg?/ATP. TN i AR 308 R B S RN S5 M AR AT R B, ATP WA TEIEANBEDK S ATepn@ M ITB0H) B [n] P & 44
RUBAR, AR R0 5 & T ILRAT SR W, ATepn@ A #AR P 3o F5 v 0 28 58 46 1% iR 400 10 41 3R A AR T~ Mg27ATP, i W

Mg*/ATP 1] LIS 5 ATcpn@ T 4548k — & I AR, 5 RS Tt 45 Ry St K B R dt — 2D 3 ke, TTRERS 55 K00 1 SR AR 4K
BEmaAia. WATTIKPIERY, HRREA SRR NS SR A AR A 35, JF HAHMRZRE A SR PR R )
Gt M/ATP 5T, 19 PR EER B (0 28 2 R FE AT K.

KR WERIEMGH A, RN (chaperonin), SRS, R0 IR

FRNES Q5184

£I4F 2 HSP60(chaperonin) /& 3 i /K fi# ATP #5
Wyt B B 10 2 WA A ST 5 40, AR L 454
R RURP A RIS A L3 AN ZR (T B0 T 282,

I BYPRAR FRUE T B4 T B Sk A AT i S 4,
IT A4 Z ok P57t B4 (thermosome) ™R L% 41 Jig
(¥ 40 Jif L (CCT/TRIC) 7. 75 of B o 19 1T 2R PR AR 3R
P T LA v PRl BN 52 PE R AGS S, SRR A A
Y54k (thermosome).

[ BB RN R A T E coli TR E
5% F GroEL, HJRAES AR PR TS LU BGEAD
SERIRN DR SRR, RS S K R AL T
GroEL /R 18 &5 #4318 1] vh e JEE P A o B2 E H
AL ARBI. - Pesg A58 A ) O B 2k 1R 40 K 6
O3 N KPE R IERRS. AU FUBE IR /5 70 R R & M it
Wi 8, GroEL 122 /> = AMHAL AT DI BETE 1 1 10
Uty G5 R, X AZ R -1, 5- IR R / I A
(Rubisco) B J& /0 £k ki & 3¢ R it & B (malate
dehydrogenase, MDH) 47 & & & 75 ({11215, Ik 41,
1172 2R 454 B I A2 44(DM-MBP) 5 GroEL
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KS-1 F¥] v M J5k TH iy 5 it 10 22 08 A0 356 3 A 5 28
IR, Toli 5 oo T FEAR 28 45 5 AR PR Rk
BRIR £h 5 Bl AR A ME R SR (9O TR I AN L 77 1,
(B FEAR 2 82 (1 58 ATP AR T e 28 (1 47 21
W, TR R SRS & 25 5%
MO ATP LA S D K M 20 318 O 3238 2 A7 7
WA EAE R, AR AR RN

AW I L K FATTSE AT AT 05 T A cidianus
tengchongensis K5 I FEAR 25 8 1 ATepnf [ ff 44
45 K015 GroEL Whik 45 My b4y base, K JLAH N T
GroEL JIHM &, 5 A B AL IR 2 BRI AL Ay K 1k
12, RIMWRAE ARSI IR S (IO R A
(GFP) AR P 7 45 12 £ 5 W (citrate synthase, CS)
R B - S B T BV [T A A M 593
B, AR R R B A R AR YRR A 45 S T
Mg*/ATP JHAGIE A T AN, X — IR KV ZE
AR 38 8 6T AN () AR PR R ) A 5 ) A
A REAFAEA R S5 SRk ATP IAFAEXS T HEAR
BT A SRR N R SR v () A A
ST, AR THARER I T a A AR TR SR AR
R TTI.

1 HMRFITTE

1.1 ##

W I 2R (0 )¢ HR 11 EGFP (W3R IA TR B
RE 58 A ) BRAIT S T AT SR ST R s 0 B o
P I (lysozyme) 48 /0n 28 b7 7447 45 12 £k &5 W (CS,
EC 2.33.) Ak B T 5 Wi FA B Thermus flavus 1)
W SRR 1 SR (MDH) I 1 Sigma 247

NS B ARG A RS 2R IR
5l %% (Amine Coupling Kit, Biacore AB), 2% M1
HBS-EP (10 mmol/L HEPES pH 7.4, 150 mmol/L
NaCl, 3 mmol/L EDTA, 0.05% Tween 20)1 CM5
{5 )Y A (sensor chip CMS, Biacore AB), FTH %
W 2537 KEH, H 0.22 wm JEIBEIE, A
BB R AR A B LR A DU BT H PR A S R
BlAcore X Biosensor System (Biacore AB).
12 KRWHFE
121 HEHRREREANEA R, A nigsrgl
2. SR ZE LR ATcpnB-pET23b [0k #5 N
E. coli Rosetta-gami™ B(DE3) pLysS B #: o 317 5
163k, K40 M AR Y EAT 75°C KL R 30 min
W i, 2 JAH)H Resource Q (GE Healthcare) 2
T A ATy B A B AR, B4R E 20 mmol/L

Tris-HCI, pH 7.4, 5 mmol/L MgCl,, 2 mmol/L ATP
AR R 37CHE 5 h ARG H—UFERER. R
A kiE i Superdex 200(GE Healthcare) 43 -1 )2 4T
HEAT4lAK, A 50 mmol/L Tris-HCI, 25 mmol/L
MgCl,, 100 mmol/L KCl, 45 % S K141 4 il ik
R V& & (Millipore, Amicon Ultra, MWCO 30 ku) it
AT RGP,

1.2.2 Tl 45 R R i SRR IR A7 ml (M) S A A4 A
1 I H B GE A PCR A A7 RURE S PE SR AR, 3RA%
W GEAFAK ATepnB-m1(G236Y/M237F), ATcpnB-m2
(D288L/A295V), HL5¢48 A& ATcpn@B-m3 (D288L) LA
& ATcpnp-m4 (A313V/K314V), FEAL 1k %L K 43 51
Fayi 3| pET23b KILEAALE E. coli Rosetta-gami™ B
(DE3) pLysS Wk B4Rk, a7k L.

1.2.3 AR 28 HT A0 R R A8 Pk & €5 ¢ D' 2 11 (GFP)
MM SR . 10 wmol/L 3 5t B 453 (5 9% 2R
EGFP # 20 mmol/L Tris-HCl, 0.125 mol/L HClI,
0.3 mmol/L EDTA, 1 mmol/L DTT & 25°C
P 1h Bl ZJEMRE 100 £5, FORES2 ik
25 mmol/L Tris-HCI pH 7.4, 0.3 mmol/L EDTA,
1 mmol/L DTT, FikeZ Ja 3L RIAIA 0.1 wmol/L £
R AR, R 265 6 Bt
FLUOstar OPTIMA(BMG LABTECH)# 25°C ¥l
30 min, PROGIEK 485 nm, K HHEIKK 520 nm.
HUAE R 0.1 mol/L A A8 1 £ 15, 58 5 8 1 1K 9
{4 100%3E 4T 33 IH— 1.,

1.2.4 FHRRERE AR IEF B IR E SR AT
SCB . HL 0.1 wmol/L Jg Lol A7 51 +h S (CS)
£ 45°C N A 20 min, CS KAWL, 44N
PR B RTINS EE R HUR AR 2 R A AR A CS
() AR P B A . Jl k2¢O 43 Ot O JE T F-4500
(Hitachi, Japan) Il & G HUR (U GRS G K
%175 500 nm, JESGPAC LA 2.5 nm) K AT CS
(AR 2R A

1.2.5  RIMN55 B 13 ki%(surface plasma resonance)
WE AR = 0 5 R &5 G 558, % CMS
ARG P TIE 1 B OIS, 25°C N ORFRE E
U, Al HBS-EP 22 M St &5 v 3K 11 5 min,
Ry B 2148 5 23 ol 2k A — 8 R B AN A pH {E
(3.6, 4.0, 4.5), % ATcpnf (50 mg/L) 115 R &h
(10 mmol/L) Gz, 38 Ik A o [ 1 4 T W ot 5 490
A TG ) pH A, R 2B % 8 3 ATepnB
205 7. 4 100 nmol/L 1) CS (20 mmol/L Tris-HCl,

pH 8.0) 7£ 45°C F¥L & 20 min J5, 12 000 r/min
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> 5 min, HEGEFEEE AERERERT A ATP(2 mmol/L)
5 MgCl, (25 mmol/L) / ATP (2 mmol/L), 43 il Kx
W ATcpnp # H 45555, Wl 120 s 5, FHZnp
# 50 mmol/L Tris-HCl pH7.4, 10 mmol/L MgCl,,
100 mmol/L KCI 5% 50 mmol/L NaOH ¥E/lii. W52 il
T 1) RU R ok 225 (0 OB IS 1 19 RU M (IESRE 7
PEAH A FD) B4 45 W0 FE & 145 5. 100 nmol/L ¥
W M (lysozyme) fE 20 mmol/L Tris-HCI pH 7.4,
105C FALPE 15 min, EE FRSK. 20 wmol/L
FRMRBEE (MDH) 7 6 mol/L ERAT FA2% 1 h
DAL, 100 kv G, A LIRS,

2 & R

21 FHMENAESRTHAREBTIEEFERER
ATcpnf FERYMHEXREERZE

ﬁG@ﬂ*%E%ﬁ¥aum%m%%%ﬁ

ITRAZ——199Y/E. 203Y/E. 204F/E(|¥l 1a 5 b

Eéyzﬂumg1uﬁbﬁéyzmu32wu&

(2)

(b)

(d)

263V/S. 264V/S(F 1a 5 b 2 1), 253 GroEL
T2 5k 5 SRR PE ) N U5 1 2 R4 I R% i AH
SiEIEE NS, AT AT T WA R R B
ATcpn ) di R 45891, J8 i LU GroEL 51145
B0 1 T 45 R ) e R A, AR GroEL
55 A5G OB E LR AL, ATepng £ 4
B s b P S LR G236/M237( 18] 1 i {h). D288
(K 1c 200, A313/K314(14 1c 4i(h), XJLAEIE
2 AT Tty 45 R I S MR ity ST T T 45 Ak
IR TEIBRAL, X 285 ﬁ%ﬁﬁ% ) [l £ S 7K

FLUAR AT E S AR LR 5 T v I e i
K. AL ﬁ%mmﬁﬁ E%%ﬁﬁ%
S, AR ILHEAT T RARWE ST (LRI

PR IE IR RAL K VE R 1R, T ATcpnB-ml

(G236Y/M237F), ATcpnB-m2 (D288L/A295V),
ATcpnB-m3(D288L) Fi1 ATcpnB-m4 (A313V/K314V)
4 FPSAZAR.
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Fig. 1 Dominant residues relevant to peptide-binding ability in the apical domain of GroEL and thermosome ATcpn3

(a) Key residues of peptide-binding site in apo-GroEL shown in the trans-ring of GroEL-GroES;-ADP; crystal structure. (b) Key residues of
peptide-binding site in GroEL-(GroES);- (ADP), complex shown in the cis-ring of GroEL-(GroES),-(ADP), crystal structure. In (a) and (b), residues

203Y and 204F are colored in blue, 234L in red, and 237 L and 263V in green. (c) Corresponding residues of the superposed peptide-binding sites from

the ATcpnf crystal structure. Residues G236 and M237 are colored in blue, D288L in red, and A313 and K314 in green. (d) Sequence alignment of

the apical domains among several thermosomes (AT: Acidianus tengchongensis, T. KS1: Thermococcus KS-1, TTA: Thermoplasm acidophilum). Blank

triangles point to the residues which we suggest as the key residues for substrate binding above.

2.2 ATcpn Tiim 45 ¥ 33 58 fif 7R i B B 7K 1418 58
RETB R it EIHIRER T 14 GFP RYRE
GFP 7£ 0.125 mol/L #hR A2 (pH < 1.5), 2

Prde N se iy RINIGE, IO 2. Mk

100 5 & ¥ pH )5, GFP s { &P, 25C
NHEMRK S, GEE S min LA BRI &S
JEHREI 50%. PR EE 8 1 DLAE BEOR E i
o, AR RV RS GO E) GRP I B BN, B
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BEAR A RAREE 11 40%~ 45%, R FRE AR
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Fig. 2 Hydrophobic residues enhanced the inhibitory effect of ATcpnf3 on the refolding of acid-denatured GFP
(a) Refolding of acid-denatured GFP at 25°C . GFP (10 wmol/L) was denatured in 0.125 mol/L HCI and then diluted 100-fold in the buffer, 20 mmol/L
Tris-HCI, pH 7.4, 5 mmol/L MgCl,. 0.1 wmol/L thermosome or mutants were added separately. Closed squares stand for spontaneous refolding of GFP,

closed circles stand for the inhibitory effect of wild-type ATcpnf, closed triangles for ATcpnB-m1, closed diamonds of ATcpnB-m2, open diamonds for

ATcpnB-m3 and open triangles for ATcpng-m4. m—m: dGFP 25C ; e—e: ATcpnB-wt; A—A : ATcpnp-ml; e—e : ATcpnp-m2; ¢—< :
ATcpnB-m3; A—A : ATcpnB-m4. (b) Refolding of acid-denatured GFP at 45°C . Closed squares stand for spontaneous refolding of GFP, closed circles
for the inhibitory effect of wild-type ATcpnf, and closed triangles for ATcpng-m1. m—m: dGFP 45C; e—e : ATcpnf-wt; A—A : ATcpnB-ml. All

data in this figure were averaged from three independent experiments.

2.3 ATcpnp Ti i 25 #1958 fill 5K i B9 BT 7K 14 1 58
BB HINFIIMER R SRR T R E 6
FEAR R B AEAR SN SR TR R I 455 1 — A
IR 2 AR AR AR P ) A, )
PR R R T IRERARIN AL Sk
AT IR £k & T (CS) £ 45C N & KR AEMARTE,
Or I BRI AR AN UTRE), At 5]k
500 nm AL FRGHU . 2 DU EE R LRI CR & A
55 ey A B R B AH ) I AEAR % 82 1 ATepnB
J&, CS ML e aHMEI(E 3). HnA 15 51
Lo i B AR TR AR ZR A 1, CS IR M SR A1
PR A A I A R R SR AR R S
LA AR B A AR (A BT s (1 3).
100 nmol/L CS fE 45C K fi#4 30 min J5, DL
500 nm Kb YU E R 100%, FE4RZE 100 nmol/L
ATcpnB HIAAK F 5 0] LUK 58 5 #1621 16.6%
20 nmol/L ATcpn JtHUN{E  85.2%, 1M 3 i
K VE 19 5 1K) 98 A8 A& 43 il & ATepnB-ml 59.7% ,
ATcpnB-m2 64.2%, ATcpnf-m3 68.3%. DL LSZEK:
FU, Ty 5 R 35 ik A ity (1) 707K 1 284 55 8 1 2
SO AR PR R AR R R, TS AR AR 3 50
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Fig. 3 Hydrophobicity enhanced the inhibition activity
of citrate synthase (CS) thermal aggregation at 45°C
CS (100 nmol/L) was thermal aggregated (black line); Wild-type
thermosome ATcpnB (100 nmol/L) was added (red line); Wild-type
thermosome ATcpnf (20 nmol/L) was added (blue line); ATcpnf-ml
(20 nmol/L) was added (green line); ATcpnB-m2 (20 nmol/L) was added
(purple line); ATcpnB-m3 (20 nmol/L) was added (yellow line). M :CS
45C; @: ATcpnB-wt 100 nmol/L; A : ATcpnB-wt 20 nmol/L; w:
ATcpnf-m1 20 nmol/L; <« : ATcpnB-m2 20 nmol/L; P : ATcpnf-m3
20 nmol/L. All data in this figure were averaged from three independent

experiments.



2011; 38 (2)

X, %: BAERAREEFIEER ATcpnp KOESHFEMR

*155-

RNy 1) A SR AR B SR P M . X —
s AT AR I 45 29 1 LR SE 36 T e W ——%
AFAA ATepnB-m3 X HARPE [ F7 A5 1 26 45 Il R0 B
Pt D23 R0 AR 3 A R A AT P .
24 ATcpnp SATHBEERYNESEN
Mg/ATP K#i%

KRR E AR RS 5, LRI IR £
A BE(CS) B 14 W (lysozyme) A i shAHHERE S, %
AR B R RS S, K ATcpnp
5 REK CS 5 lysozyme A & B4 & . fERH
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Fig. 4 Wild-type thermosome ATcpnf3 binds thermal aggregated citrate synthase (CS)
and lysozyme in a Mg”*/ATP dependent manner
(a) After incubation at 45°C for 20 min, thermal aggregated CS with (blue line) or without Mg*/ATP (red line) was added onto the CM5 chip fixed with
thermosome ATcpnf. As a control, native CS alone was added onto the same chip separately as well (black line). —: ATcpn+nCS; —: ATcpnf+
dCS; —: ATcpnB+dCS+Mg?/ATP. (b) After incubation at 105 C for 15 min, thermal aggregated lysozyme with Mg*/ATP (blue line) was added onto

the CMS5 chip that was fixed with thermosome ATcpnf. Native lysozme alone was also added onto the chip separately as a control (black line). — :

ATcpn@+nLzm; —: ATcpnB+dLzm+Mg?/ATP.

25 ATcpnp SHETHERMEPEARMES
EI Mg*/ATP B KH 1%

W AT R U5 1) SR R I &L (MDH) L 77, 1K
F]96°C, 70C n# 2 h, FEEMERAELR, HE
6 mol/L ERMNNIIAAAE T, B A ECh &7 R K
BE, BRETESCAEIS, 100 AR RE A AR I v B B
fiKE, |mAmPeE M, SR 45C Mok 3|
JE SRR AR ETETEN 50%. 632 045 5 1 R se i
H, K AR MDH FBE 100 15 )5 G A A 7 S AH 3
FE, KIS F B R ATepn 528 M i 4 1t 41 B4
. REBEIMEARTELE Mg>/ATP P53t A5 Wt 1 45
Gy, X—MEERY, HEHERFEENA ATepnp
XA YE MDH A PR 454 (K] 5), 1 Mg®/ATP (1)
AR as 515 5 (8 5), il Mg?/ATP
T S EAER R 1 ATepnp IS Atk 2 ik — 438
bt G55 A0 250 1 5 4 AR T B e b T Ak 1) 45
4y {H Mg¥/ATP %} ATcpnB ffi 3R IX KA A 2
.
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Fig. 5 Wild-type thermosome could bind guanidine
hydrochloride denatured malate dehydrogenase
(MDH) without Mg*/ATP
MDH from Thermus flawus was denatured in 6 mol/L guanidine
hydrochloride and then diluted 100 times to reduce guanidine
hydrochloride. The diluted MDH without (black line) or with ATP alone
(red line) or Mg?/ATP (blue line) was separately added onto the chip
fixed with thermosome ATcpnf. —: ATcpnB+dMDH; — : ATcpnB+
dMDH+ATP; — : ATcpnB+dMDH+Mg*/ATP.



e156¢ EMEEEYYEHR

Prog. Biochem. Biophys. 2011; 38 (2)

3 it it

AR R E AR IR 455 RN S
ER 5B A B 55 ATP 1845 & FHK il 4 1 e 4
SHA R VR . ATP 54 5K i it S 30 1
RREA MR H e e R A S )
REMIDAELAAE. T T BORN T BUPRAR T 5, 7EqE
BRI & AR R, FUE R s AR
YIRS G EIR YT, T EE SR E R 145
AAREAIRY), HADEANEE. AF5TRW, &
BRI T EL AR 25 ATepnB 55 W8 R 35 L IR i S i
SR AR 1) 25 5 AN TR EE M2 /ATP (WAELE. KT
PP CA TR M ARDTE RS, s vt 2R
ERTERIR L G RVA ARG, MR REABZE S
FERS AR Mg>/ATP, 3 H ATP $AbA7AE H AR RE S
BB FR AR 255, A Mg?/ATP LA
AN A RS 2 4itr. 1E 6 mol/L $RRIVEH ~ 5¢
A7 1R TSP SRR I S (MDH) 71 4 R B 4 AR
PEFI G REIEE B 2RAK, TGS PR — 2RIk 214
SR RO AT B (R B AP RRRY. 7 8 v (R 44 Ay
YRR 5> AR OR BRI i R A MR B A AR
531 X R L AR P TR AR B Bl T R AR
% . E®AH MgATP I B~ , A #
ATcpnB A5 it HAT M5 K K T D& 28 H T 456
W R SRR It Sl P o ) A, o0 T AR AR M SR AR
A, S 2 K R TR BE K I A e i 45
&, Xl E Mg /ATP [IAEAE.

FERT I CAE D, FRATWENT T i%0h AR &R
ATepnB IFERIREHE T2 AR ARAT IR 52 9 Tk
PREARZR 73 IR i g b, iy Ho2 E A RIS
(ARG R, ARz RS R, AT TR TS 25 7 J5
MR 73 I T A TR KRB, N H
JEMEE G AR R, K AR E ATepn 1 fh A
i T BPEAE 2 GroEL Sk S5 Hexs 20,
IV T+ GroEL H T £ 5% Wi JEC )55 A g 11 G B it /K
BRAHE, A1 ATcpn IR0 N4 B 2 oA B 1tk 2 B R (11
IR ST BRKIRFE ALY, AEARREST, BATTRE
X UBG B AL K GroEL H5% IV i 7K 1k 42 1R
RIMHAS AR PE RIS B 1 — P s, X 3R]
1T B FEARZR 31 R e A R 5 0 ATy SR AR - it K AH
HAEH.

FATDZAEARZE 53 1 apo-ATepnp 5 ATepng-
ATP« AIF; ¥ 5 HL B2 WL S 45 W A ATT IR 9T &5 R R
Wi, Mg/ATP 1) 45 & AN 2 LA 18 5= 0 1

ATcpnp M JF 8K B 1) b & 40 B % A%, R 7R
Mg/ATP 254 i, LT i 5 K 10 55 1 45 46 33 )
NSO . B Mg2/ATP 454 S 80% & AR &
A T 5 M A, FF AR K, JF HsiK X 35
W, I RES R IR R . REH
HI 23 FER AL A 2 LLgy Y Mg>/ATP 5 ATcpn 45
G AT EUG I DAL Al E R, HEIRATIAA
ATP 565 PR 25> TR R AL 2 158 ATepn@
YRR ) EE R R, X — 5 517 ] Panson
SR T AR R 401 ATP 454 S B4 1221k 1)
WAL A, ZFFTE M, GroEL 454 ATP
S FE ) 25 R ) T 2 SO A 1) T i 45 4 358 )
HNFEAR 300 I BT eSS T 250, AE AR B I B K B
FATCLERER, IR G AT AR,

Zi Pk, AR S 5 B R g1
"o, MEMHRERS TSRS EER S T
RIPRARZR L, AR 2 Tt 45 R ) it K Bk (4] 5 A
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Substrate Binding Properties of Thermosome ATcpnf
From Acidianus Tengchongensis

WANG Li", ZHANG Kai?, FAN Zheng", DONG Zhi-Yang"”, SUN Fei?”
(" The State Key Laboratory of Microbial Resources, Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100101, China;
2 National Laboratory of Biomacromolecules, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract The residues associated with substrate binding in Group [ chaperonin GroEL are hydrophobic.
However, the corresponding residues in group II chaperonin ATcpnf from Acidianus tengchongensis are
hydrophilic. When these hydrophilic residues in ATcpn were mutated to hydrophobic residues, i.e. residues 236
from G to Y, 237 from M to F, 288 from D to L, 295 from A to V, 313 from A to V and 314 from K to V, they
enhanced the inhibitory effect of ATcpnf on the refolding of acid-denatured GFP and the inhibition activity of
citrate synthase (CS) thermal aggregation. Hydrophobic interaction may contribute more to peptides binding
affinity both in group I and group I chaperonin. Chaperonins have been proved to have ATP-dependent peptides
refolding ability. However, it is still unclear whether peptides binding ability of chaperonins is ATP-dependent.
Surface plasma resonance (SPR) analysis is used to test chaperonin binding ability to different peptides with
different denaturing level. These assays revealed that ATcpnf could capture guanidine hydrochloride denatured
malate dehydrogenase in a Mg*/ATP independent manner while it bind thermal aggregated citrate synthase or
lysozyme in a Mg*/ATP dependent manner. It has been proposed that chaperonin conformatinal changes induced
by Mg*/ATP to expose more hydrophobic surface is required for chaperonin capturing thermal aggregated peptides
which has larger hydrophobic surfaces.
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