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Crystallization and preliminary crystallographic analysis
of the Tob-hCafl complex

(Tob-hCafl % > /87 BEE RO S L R O AR E T

P XNBFOEE

[ introduction]}

The Tob/BTG family is a group of antiproliferative proteins. This family consists of Tob, Tob2,
BTG1, BTG2/Tis21/PC3, PC3B and ANA/BTG3 in mammalian cells. These proteins have been
reported to inhibit cell proliferation when expressed exogenously in a variety of cultured cells, such
as T lymphocytes, osteoblasts, fibroblasts, epithelial cells, neuronal cells, and germ cells. The
antiproliferative activities of the Tob/BTG family proteins are due to their association with target
proteins in cells. Much evidence has been accumulated that CCR4-associated factor 1 (Cafl), also
known as Cnot7, is a common binding partner for Tob/BTG family proteins. Cafl is a component of
the CCR4-NOT deadenylase complex, and involved in deadenylation of the poly(A) tail of mRNA
which is the first major step in mRNA degradation in eukaryotes. Tob interacts with Cafl and
enhances mRNA degradation through recruiting the CCR4-NOT complex to stimulate
deadenylation.

The recognition between Tob and Cafl is critical for deadenylation and antipfoliferative
activities. We describe the expression, purification, crystallization and preliminary crystallographic

analysis of Tob-hCafl complex.

[ Expression and purification]

In order to elucidate the antiproliferative activity of Tob, the antiproliferative region of human
Tob comprising the amino-terminal 138 residues (which we refer to as TobN138) and intact hCafl
were co-expressed in E. coli. The genes of TobN138 (with a 6His-tag) and hCafl were subcloned
into the plasmids separately, and these plasmids were co-transformed in E. coli. Cells were cultured
at 30 °C, and then induced with 1 mM isopropyl-S-D-thiogalactopyranoside for 18h. After cell lysis,
the protein was applied to Ni-NTA agarose resin and eluted with a gradient of 0 to 250 mM
imidazole. The 6HisTobN138-Cafl complex was separated from 6HisTobN138 monomer using a
Superdex 75pg 26/60 gel filtration column. The heterodimer fraction was loaded onto a Mono Q
HR10/10 anion exchange column and eluted using a 160-ml linear gradient of 0 to 1 M NaCl.
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Fractions containing the heterodimer were dialyzed and then stored at =80 °C prior to crystallization.
Protein sequences determined by a PPSQ-21 protein sequencer indicated that N-terminal methionine
was removed from both proteins. The molecular masses were confirmed using a Voyager DE-PRO
MALDI-TOF mass spectrometer. The purified protein complex was concentrated to 20 mg/ml, and

used for crystallization.

[Crystallization]

Initial crystallization conditions of native and SeMet-labelled protein complexes were obtained
by sparse matrix screening (Hampton). In the sitting drop vapor diffusion method,
6HisTobN138-hCafl complex was incubated at 20 °C and small crystals (< 0.02 mm) were obtained
after 24 h. To prepare the seed-stock, 1L of drop containing small crystals was diluted and vortexed
with a Teflon ball (Hampton) in a micro tube. 1 pL of the serial dilutions (10" to 10 fold) of
seed-stock were mixed with 1 pL of 20 mg/ml protein solution and were incubated at 20 °C with 100
uL of reservoir. After 48 h at 20 °C, microseeding generated crystals of 0.3 x 0.3 x 0.1 mm. To
prepare heavy-atom derivatives, crystals were soaked at 20 °C in reservoir solutions without DTT
and EDTA and containing either 1 mM neodymium chloride (for 20 h), or 0.1 mM methy! mercuric

acetate (for 1 h).

[Preliminary X-ray analysis])

All diffraction data for the 6HisTobN138-hCafl complex were collected using synchrotron
radiation with a PX210 CCD detector (Oxford) at the Osaka university Beam line BL44XU in
Spring-8 at 100 K. Prior to data collection, crystal was cryoprotected by incubation for 5 min in
reservoir solution containing 15% PEG4000 and 30% glycerol. After soaking, the crystals were
mounted in cryoloops (Hampton) and frozen in liquid nitrogen. Diffraction data were processed
using the program MOSFLM, and intensities were scaled using SCALA in the CCP4 program suite
and HKL2000. The crystal belonged to the tetragonal space group /422 with unit-cell parameters g =
b =1509 A and ¢ = 113.9 A. The acceptable range of the volume-to-weight ratio (V) value
indicates that the crystal contains one heterodimer molecule per asymmetric unit (the ¥y value is
3.16 A’ Da™). The solvent content of the crystal was estimated to 61%. The phases were determined
by multiple isomorphous replacement method using crystals of heavy atom derivatives and

SeMet-labelled protein.

[Conclusion]
The antiproliferative region of human Tob (1-138) and intact hCafl were co-expressed in E. coli,
purified and successfully co-crystallized. The crystal belongs to the tetragonal space group /422 with
unit-cell parameters @ = b = 150.9 A and ¢ = 113.9 A, and is estimated to contain one heterodimer

molecule per asymmetric unit. The crystal diffracted to around 2.6 A resolution.
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AT, M EEMESRE 2Dy NV B TH D Tob & Cafl DAEEFEEHEIC
ONWT, FONIEBOMNBEBEEVWSISHIVEATSZEZHNEL. TOFHELT
Tob-Cafl ¥ /N7 BEAEKERE - B - L LT OB ELZRITL /2.

Tob 3. ANA ©® BTG1, BTG2. PC3 7z & Mg fislsEse =/ 9 5 Tob/BTG 7 7
IY—BBRTHYONIETHO. BFHEZIICDHRLHBICHEHRREIEL LT
DOEBEHIMEINS EDREL, FEOBICIBWVT tob BEFORRIMETLTNEED
HEHIH D, Tob X7 DHWEFEMBIKAEEE., MEERNOENIZBWTHRLZRY =Ty vy
INOBEEMEERTSZEICE> TRETSA, FOF N7 BEOFTHRHBEDZ VO
X Cafl Th 5.

Caflii. RNA HROEELBEEE THARUVQAOEMRL G7rTF=lL—ar) &
fT5 CCR4-NOT EESEKOERET ThH5. Tob i3, Cafl EHEERTHI LITXD,
CCR4-NOT#EE8#&EZEZ RNANYZ )N —FTBZETRNA OGREREL TS, T2b
t Tob & Cafl DMEMERIL. RNA ZHB T2 -00EERBE THSIRNADT 7T =
L—a iENEREBTH-0EERRIERF > TN ENE D,

FIUNIBEORER  BE - HRILIBUTOLIIfTo 2. KBRICKSMMBE S NY
HELTTob, Cafl D 2 DDY NI EERRBE LB, EBI U NI 74 —2H#H
BHhEZZEREDERL. 9% EOMEEZREDY >N\ BERKRZHK 10 nglRE L.
BRIDBEBIZHB VTS, Tob-Cafl DEAMKITIERICEE L Tz, R LICIIRKIILERE
EVWDHEEAN, BEORERFOE Tob-Cafl 7 NV HESEOERMLIZHKIIL
Tro COWRRIIXBEZYTTT—YERAEL, B5N-ZRME - B FERZITICIULEEE
DRBEALEITO /.

Tob IZBWNWT., Tob/BTG 77 I —THEEIREEIN TS Box A KT Box B 11 Cafl
EDFEESEICI N, Cafl @ Loopl5, Loopl3, Helix14 Z2@AARADEDICLTHEL TN
7o T2OE Tob IZBIFTBINHESZDD R AL X Cafl 2RI H-DICEEREZE
ERHDOIENbholz. BENHEEEERRLZEZA, Tob IKIIHFAEDOHZ S 2 ND
BIZRONST, 2 FHoEEEE L Tz, Cafl KL TRIIZVXZLT7T—HEIN
BEbEWHRMEEZRL. BERT Iy TX D FRINZEETAMOMEN L
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TWe, LLIIYX I LT —E1IZBIT5—FH DNA OSBRI S 3280
Tob-Cafl B&&IZI372 <. Tob-Cafl EEKIZL 2 RNA OHFRRIIZT /X7 LT —F 1
EWRRBDANZZA, ThhbbI5R25OFEEMENEEGT S5 Z ENREEI N/,

EHEIZK D Tob-Cafl DAREAEREENE SN/ o7z, Tob 13 Cafl O#SE & FEIEFIC
Pabp (poly(A) binding protein) & HES L EAHEZHERT LI ETHEZREL TWS
Enwbhd, SROBELLT. ZO=ZFEBEIIDWTHMZE DS Z & T RNA /7%
DA A LD—mDRANF NS, —H T in vitro, in vivo TOHEEEE FHICHAN
L5ZENMETHD. INLOBREZTICHEERR, ¥ 2 — T —0BRRZOEIK
ISRIZDRM TV EEZ LN,

BEICHUD, ILEFEEENS, FONVERBLCOBREZIEOREDH DN, &K
BEEZLTHER TR T 2BICERTOIRACEFTHIRIEDLIRHON, ¥V ED
MARBERITIILAT L D BEAREZEZE TRRNIITONTNIDONIZ DWW TEBNS 5
7=. RHRMAEBENSE. Tob OEEIZEOBETTHRHAINTVEON, EAEEEER
TR INBTNETNIEMTHIEELRZSWON, /v I T T RRIANSY FOo—
FIEERRCEY NI EZHY B ETLEBRRZFRZESINIDNVTOEBNH - /=,
ZIREABEEN S, Tob EOREEESY O NIEELTHSNS Smadl ORFEOFEEMEIT
ESM, SHREDIDIBBEREANRZEZLSNEIDIIDVWTEBND 27z, WTFNOERIC
FHLTH, GEHIT>AEREREBEROXEEZSIAL. BYICEEL &,

ZOMXIIRNAROELIBRETHET 7T —3 3 VIZBEET % Tob-Cafl ¥ )%
VHEESHEOHAERBBEBEZIABEOHI VHASHIILEZLDOTH S, ¥V BEOHK
BEVFESFICBNWTE<SHMEEN. B 5BERITCERDANORBRENHEINS.

BEEB—FI. INO0ORREE <ML, KEGRBICBITAPHECTEBHEARED
HEHBFENEL (B ORMNEZTIDICTHLEREETA2HOEHE L.
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