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Recombinant Expression, Purification of a Human CBX7

Functional Domain
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Abstract: CBX7 regulates the cellular lifespan extension and cancer progression. However, it has proved
difficult to obtain the full length CBX7 in sufficient quantities for structural studies. Here the process to re—
combinantly express the CBX7 functional domain CBX7 (aa 145~227) was described. The target recombinant
protein was purified by Ni—-NTA affinity chromatography and analyzed by SDS-PAGE and Western-blot.
Remaining contaminants were further removed by ion—exchange and size—exclusion chromatography. Through
this procedure, milligrams of the CBX7 protein could be available for crystal screen in future studies of
CBX7 structure and functions.
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ssor box) A K ZFIT N %) AT HOOK 5§ AT HOOK
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Fig.1 General information about CBX7

(A) The CBX in canonical polycomb repressive complex 1 (PRC1); (B) Pc from Drosophila melanogaster and CBXs from Homo

sapiens"™; (C) CBX7 structural domains in Homo sapiens and Mus musculus.
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1.1
1.I.1 E REBAaRARREE

JCZ S AR DH5 o BL21 (DE3)H) AR S2 36 %
Al B pp-SUMO ik AR 203 i )
ZIE A 64 SUMO FRZE11) pET28a 44, I
(VIO s 2 BamH 1Xho 1, 4 CBX7 J¥ 41
A AR TR (i) B A BR 2 il (LA fa PR A
TV A O A pUCST JRifE R PCR 971 5
FIRSEAR; CBX7 2 11 1Y ik PR e 91 AR 4 W A 1 8
B 1) O 22 1 A T DI A RS, O B I e A Y
EAFTA, v LA TR SRS
1.1.2 &XH 5B8LE

Pfu DNA FE T ok S0 & X g
HHEE I DNA BN & 8 H 2E T; DNA D2000
marker 114 B R 2= AL ) A PR A BRA A R
il 1 N VT BamH 1.Xho 11 A 3¢ [E NEB A w;
ARG M 5x SDS loading dye HASSEEG 2 A ifil;
DNA marker B600022 . % [ )5 marker BM525 &
1 )3T 1 % marker A2 2% A2 AT 8T Ni-NTA sefi-
nose™ resin4 H A4 T_; 25 1 /i marker 26610, 7 4t
marker 26616 14 H 3£ [E Thermo Fisher Scientific 2
F]; HiTrap Q FF 5 mL %% A Superdex200 10/
300 GL FUHALI F 35 GE 24 wl; HoAtiats oy [
FROT A, A BT TR R R AR LR 1,

BB ARAL PCR AL A 1B BEIE LR
¥4 B 35 [F Bio-Rad A wl; BL.OHL L EIMIHEEE
114 B 2E [# Thermo Fisher Scientific 23 7]; AKTA
HEHAE RS ASEE GE A w]; FPLC 84 1 i

alifk R4 B 93N FEEAER A PRA A
1.2 HAESSE
1.2.1 SUMO-CBX7 #k&- H w4yt

JEﬁ?’f?ﬂ%?ﬁﬁi(http://bioinf.cs.ucl.ac.uk/psipred/)
T A UR CBXT7 & [0 &5k LA S B 1 i
RIERRIT S TC T 434 B, DT Wt 85 )
NFIFRIC TR R IE B 5. CBXT X
KBRS, TE R I BRI SRk ik,
PLZFSIE A PCR Bk, F51%) 5'-aaaaGGATC—
CGCTCACAAATAT-3" I 3’ —aaaaCTCGAGTAAT -
AACGCGGTAATATCG-5'#E47H #L PCR, ¥ 14 i}
HEPH . 2l KRG B pp-SUMO 2 A AT 3 fin
H S AT AR TR, B BamH T Xho TR
Y5 1) pp—SUMO AR H (77 51 351 734 422 0
Ak, A EE NI B R B TR IR A
122 SUMO-CBX7 &40k B 9 R ik %%

H 0 R ) SUMO—-CBX7 Bk A BL21
(DE3)BRZ 40, & RARE R PibEiik/a, PR
PHPE BT RE T 37 CHEIREE Rt 1% BUS I G 7711
TAEELL 17100 HeBIMA 5 mL K532 3k, RARE
Z 5 0.1%, 37 C.225 t/min 535 & ODgp 0.5~
0.6, A 1 mmol/L ) 5N 848 -B-D-F 2Lk T
(isopropylthio—8-D—galactoside, IPTG), F 37 ‘Cit
TGS 3R35, 29 4 h J5 B¢, #E1T SDS-PAGE
1 Western—blot 285E o
1.2.3 SUMO-CBX7 #&-%& & 8 F e 4iil

B1~2 LiESREGEWHEK, 4 CHHET
3 500 r/min 5.0 30 min. 05 BRI E
%, TLVE R VKYE 19 binding buffer T &, Al % 41 iy
ZHIAA 100 L B2 T ELAE 9% 96 (phenylmethane—

®1 BRREMEZR

Table 1 Buffers used in this study

Buffers

Details

Binding buffer
Wash buffer

Elution buffer
Strip buffer
Ton—exchange buffer

Size—exclusion buffer

25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
25 mmol/L Tris,
50 mmol/L Tris,
50 mmol/L Tris,
50 mmol/L Tris,

pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,
pH 8.0,

200 mmol/L. NaCl

200 mmol/L. NaCl

, 5% glycerol,
200 mmol/L NaCl,
200 mmol/L. NaCl,
200 mmol/L NaCl,
200 mmol/L. NaCl,
200 mmol/L. NaCl,
200 mmol/L NaCl,
200 mmol/L NaCl,
200 mmol/L NaCl,

5% glycerol,
5% glycerol,
5% glycerol,
5% glycerol,
5% glycerol,
5% glycerol,
5% glycerol,
5% glycerol,

, 5% glycerol,
200 mmol/L. NaCl,
1 mmol/L DTT, 1 mmol/L. EDTA

5% glycerol,

5 mmol/L imidazole
10 mmol/L imidazole
20 mmol/L imidazole
30 mmol/L imidazole
40 mmol/L, imidazole
50 mmol/L imidazole
60 mmol/L imidazole
50 mmol/L imidazole
250 mmol/L imidazole
70 mmol/L, imidazole

1 mol/L imidazole

1 mol/L. NaCl, 1 mmol/L DTT, 1 mmol/L. EDTA
200 mmol/L NaCl, 1 mmol/L DTT, 1 mmol/L. EDTA
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sulfonyl fluoride, PMSF) (100 mmol/L)JRE%], B¢ HEZ
— 3 J5 A 100 WL () PMSF I8R5 -4k 22 1%
TR, MR 22 ) 200 A Y s 4 3k v T 0 0 5 I
HATLYE, g0 12 000 1/min, B [E]
1 ho B PRAFTE 20% £ BERY Ni-NTA % k=
ddH,0 #ET5, FHHZF 5 CV (column volume)fy
binding buffer *F-f, b Bt Wi (4 H i & 115
Ni-NTA H:NA 455 R IE A iHZ T 5 cv
] wash buffer F elution buffer ¥ 228 11 F W 4L
HrEM . &850 EAIEH 12% SDS-PAGE
1 Western—blot #5145 o
124 BT HREH

Relianx (35 {3 1) 5 13840 2T 48 /E R G
F: %A HiTrap Q FF 5 mL A, 2w AKX
L 20% 2, FZ T 5 CV (19 ddH,0 whyetE
T, SRJG 1 2~3 CV 1 mol/L NaOH ik, #7F 3k
WL 2T 5 CV i ddH0 rikkE 7, i 5 ¢V
JCAR buffer S5, FFE 200~500 L 1R FE
atr, TEEFR VR RS O 7 NaCl ¥R B2 R 1 mol/L (1)
ion—exchange buffer % 1 1%~100% AT L 5 70
5 buffer TR G DA YRR EL R B, A vT B 4%
FERR P R E) e, AR UV280 LUK UV254 1)
Wi e A2 1) B 1 B R AR L BE RS T 12% SDS-
PAGE AT I 55537, SR Jer B At i e 4 o
1.2.5 T 05 &4

AKTA R 4lifb R G000 510 2 T /e an

()

T: %] Superdex200 10/300 GL i k%, #4)i%
BB 209% 2.8, 1.5 CV i ddH,0 #higk
T, X5 1~1.5 CV size—exclusion buffer “E4r,
FET R BAE 250 pL 2 BT da R, BRI 1 CV,
WCE UV280 LSz UV254 W Il b () 25 11 1 e
FE&L, BFEIFH 12% SDS-PAGE #E47 #6155 43
Mro B B FE AR 4, A 5% H i, R R,
BT -80 CATE

2 &R

2.1 SUMO-CBX7 EHRAMHEFRIE
oK RENE SR N 77k s A I REES =
ik, TSN B AL T A pp-SUMO #ifk
XU 5 B pp—SUMO i ki 4 B K24 5 600 bp
(El 24). i A pUCST ki 4K CBXT S P4
YE28 PCR 3 SO0 A AR, K /N2 2 000 bp (]
2B). i#@xt PCR ¥4 [ i 45 209 H 19 7 Br CBX7
(aa 145~227)NE 2C FrR, HeZad BamH 1/Xho TR
BV 09 7 BER #4249 bp (] 2D).

WA E () SR 4 ok 3A)5% A BL21 (DE3)
JEZ AL, IR 1 mmol/L i IPTG, T 37 C
#EA TR 5 R5 (K 3B, 3C).

2.2 SUMO-CBX7 #t&EARFEFM4L

A& TN s A 6%His bR, 1l LA
Ni-NTA SEF1Zr e i AT aifh . R AZ b aY 4l
2 RN 4 s, o 58 W 14 _F 3 (binding flow

bp M 1

D)

2 IRAEHEEERRE K HT CBX7 B H BF pp—SUMO JREHI £k 4

(A) pp-SUMO Fi 242, M: DNA marker B600022, 1: pp-SUMO Ji #%, 2: £ BamH 1/Xho | X815 & pp-SUMO f#%; (B)
CBX7 BEAR A 4242 | M: DNA marker D2000, 1: CBX7 /U #2; (C) CBX7 (145~227 aa) PCR ~#742% , M: DNA marker D2000,
1: CBX7 (145~227 aa)} #; (D) CBX7 (145~227 aa) PCR #8374 . M: DNA marker D2000, 1: 2 BamH /Xho 1 M Bs47
J& 9 CBX7 (145~227 aa) A %,

Fig.2 Agarose gel electrophoresis of plasmid pp—SUMO and CBX7 fragment

(A) Analysis of plasmid pp—SUMO. M: DNA marker B600022. 1: Plasmid pp—SUMO. 2: Plasmid pp—SUMO after BamH 1/Xho 1
digestion; (B) Analysis of CBX7 plasmid. M: D2000 DNA marker. 1: CBX7 plasmid; (C) Analysis of CBX7 (145~227 aa) frag-
ment. M: D2000 DNA marker. 1: CBX7 (145~227 aa) fragment; (D) Analysis of CBX7 (145~227 aa) fragment after BamH 1/Xho 1
digestion.
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(A) EAFAAEM , M: DNA marker B600022, 1: SUMO-CBX7 (aa 145~227)f1%%; (B) 12% SDS-PAGE #. 7 B ; (C) A F#nl
His #7 %% Western-blot B, 6*His—tag ¥ H AR R B ProteinTech, M1: & & /i marker 26610; M2: & & Ji TR 4 marker
26616; UN: # 87 894 &; IN: 1 mmol/L IPTG # /5 89 4F & |

Fig.3 Analyses and expression of recombinant plasmid

(A) Analysis of recombinant plasmid. M: DNA marker B600022. 1: Plasmid SUMO-CBX7 (aa 145~227); (B) SDS-PAGE analy-
sis in a 12% polyacrylamide gel; (C) Western—blot using 6*His—tag monoclonal antibody (ProteinTech). M1: Protein marker 26610;
M2: Protein marker 26616; UN: Uninduced sample; IN: 1 mmol/L. IPTG induced sample.

through) AN HAREE M1, BB G 8 I RERS 5800

SRMAN B A . AR RS B R P BRI SR

B BBk FHZE vhi pH 8.0, FH T KK (imida—
zole) R} 73 B R TR Ay E 4L, 4 FHAS [ BRIk B A6 32

() wash buffer X248 U THEME, $ 20 &8 Belt

%%H:(IO mmol/L BB wash buffer 10 CV, 20 mmol/L
BK B wash buffer 5 CV, 50 mmol/L BK I elution
buffer 10 CV &%, ZF 5 CV 70 mmol/L strip buffer
e Ni-NTA £F), SRASAHEC i HE A .

kD M1 UN IN SP PE B W5 102030 40 50 60 E S

- o

L

(A)

I SUMO-CBX7 357

2.3 SUMO-CBX7 BB R E#HLEE

1 [&] 4 FTHT Ni-NTA SEFUZ 0T LLABR 90%
ZREE A, ABAT A TR 43 2 8 L RN 5 TCk o0 B
T4, DRI AT 9 T )l FE PR ST %6 A HiTrap
Q FF (3 [ 5 1524 R M) R k8 e B e o, 3]
Moy FimZ it —Palifl . HOCERE 5 & 6
Fin, HRER T LAXRR S80I ST S pE i T
ok, SUMO-CBX7 filt & 25 111 9 4 B2 35 3] 97% K LA
b, CakBIE A

kD M2 UNIN SPPE BW5 102030 40 50 60 E S

45—

- - e w = —SUMO-CBX7

25 —
- eam-

B)

E 4 % Ni-NTA EFEH4YEH SUMO-CBX7 §i4 E B SDS-PAGE 5 Western—blot 447

(A) 12% SDS-PAGE ® 7 H; (B) Western-blot B , M1: & & /T marker BM525; M2: & & A 314 marker; UN: # 537 49 #f 5;
IN: 1 mmol/L IPTG #-F/& #94Fdh; SP: L PE: JUiE: B: i £ @ik 69 LiF; W5: 4 5 mmol/L ke 69 2L BLF ik, 10~60: 531
# 10~60 mmol/L =k 7R EAf B 6 Be B F ik E: 250 mmol/L 2k L 89 & & Fl ik S: A 1 mol/L %KL ey 2bBLF ik
Fig.4 SDS-PAGE and Western—blot analyses of SUMO-CBX?7 protein purified by Ni-NTA affinity chromatography
(A) SDS-PAGE analysis in a 12% polyacrylamide gel; (B) Western—blot using 6*His—tag monoclonal antibody (ProteinTech). M1:
Protein marker BM525; M2: Regular range protein marker; UN: Uninduced sample; IN: 1 mmol/L IPTG induced sample; SP: Super-
natant of cell lysate; PE: Pellet of cell lysate; B: Binding flow through; W5: Washing flow through (5 mmol/L. imidazole); 10~60: Wash-
ing flow through (10~60 mmol/L imidazole); E: Elution fraction (250 mmol/L imidazole); S: Strip flow through (1 mol/L imidazole).
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(A) SUMO-CBX7 & F R # BEAT 445 6 B3 414 UV254, IE4K: UV280; (B) LA G #49 129% SDS-PAGE &7 H M: &
A marker BM525, 1: LA @4, (C) 450 R 12% SDS-PAGE w7 B Lanes 1~12: % 38~49 mL K &R G4, M: &4

JA marker BM525,

Fig.5 Identification and purification of SUMO-CBX7 by ion exchange chromatography

(A) The anion exchange chromatogram of SUMO-CBX7. Red curve: UV254. Blue curve: UV280;

(B) 12% SDS-PAGE analyses

of the injection sample. M: Protein marker BM525. 1: Injection sample; (C) 12% SDS-PAGE analyses of the collected fraction cor-
responding to the peak. Lanes 1~12: The corresponding samples of the fractions 38~49. M: Protein marker BM525.

010 100 PRLAS M2 4o w110 Frazsac MGG iniess a0 Laseas

mAU
7007 kD M Inject 1 2 3
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45 — W
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— —
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18.4 —F
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N 144 —f= \
i ; SRR b b W 1 LB
0 1 T T T —

B 6 SUMO-CBX7 K4 Fis EHraidt REE ST

B)

(A) SUMO-CBX7 #4-F it BAT B #, 404k UV254, 14k UV280; (B) LA G449 12% SDS-PAGE .7k B , M: %& & imarker

BM525; Inject: LAF 84, 1~3: % 88~90 mL K& B 4F,

Fig.6 Identification and purification analyses of SUMO—-CBX?7 by size—exclusion chromatography
(A) The size—exclusion chromatography of SUMO-CBX7. Red curve: UV254. Blue curve: UV280; (B) 12% SDS-PAGE analyses

of the injection sample. M: Protein marker BM525; Inject: Injection sample; Lanes 1~3: The corresponding samples of the frac-

tions 88~90.
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P A T B A= ZH 28 (World Health Organi—

zation, WHO)S! it L L K EEMEAWEZ —. ¥t H,
A DA AL EPREAE TSR (International A
gency for Research on Cancer, IARC) A& i e #r 4l &5
PRI JUAERAE AR 5 FIHEaH, AR ziiike
Tk 40 B g A 1) FE R TR R 22— (https:/fwww.iare.fr/
wp —content/uploads/2018/09/pr263_E.pdf, 2018 4
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PR AN L A AN AR AR A T A A A
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FEEEAE, HARIBREE /N BRI T 4 (embry—
onic stem cells, ESCs)i1M# /b : CBX7 ZEESCs
T I eIk A5 ESCs B Z gk, fe 2z, CBX7
PG TETEZR, ESCs & AEAEM, CBXT7 ZZHii% R
E TP AT 2 ARERRY, FE S £
Tl i 2R 0 W R 45 35 S RSV L, AT AR R
FE WG S 5 AR

SR, CBX7 2 S sssE % T a4
A6 TN 22 BIEE A 28 Y 04 2 LI v R A A . T L,
B T AR CBXT7 E[1 C ¥fi Pe—box Z5F4 3
N I CD 2545 45 16 ORG24 — 4k 25 #2224,
CBX7 HAFRA M BE MEEF A AR 2 itk . X
X T CBX7 AHIKE A ] 27 B e HAS F)

A SEIG T i AELR B PSIPRED X AR CBX7
H T RS L S 2 SE R 7 4 TC 4 A kA 7
(25 AL ), AR P45 S 0B CBXT ThRES
Wsah B, RN, 455782 A PredictProtein Tl
57 B 2 R ZE A X B 170~198 aa, BEIT AL
FrZINRELE MR Y 145~227 aa XEXIS 9. TEUIL
Fehik b, FIFHKBGFF B SUMO RS IE RS sk
TR BHR , 2 CBXT7 IhAELE M1 CBX7 (aa
145~227) M EHRIBHIA . Ff5, @t Ni-NTA 2%
FZHT A A4k, 78 Ni-NTA M2
BT o3 15 2% o IsF, AR 2 1 B M o b 5 34 1) 28 o
W pH DL hve B, AT malifbal®. T Em R
T IS T e R REaE L | a 1)=Y
X H A7 — 2 A alifl . 38 i B - i
#E HiTrap Q FF #1553 F i JAHrHE Superdex200 %f
H Y G 2 AR AR 2 B T A B, AR AR
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