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[ Abstract] FEMIB is a highly conserved gene, and the protein encoded by FEM1B is a member of the anchor-
repeat protein family. Its spatial conformation contains 7 modules in series. FEMIB is involved in the regulation of a variety
of biological functions, including apoptosis, protein ubiquitination modification, cell reductive stress and DNA replication
stress. FEM1B has been shown to promote apoptosis of tumor cells in colorectal cancer, human T-cell acute lymphoblastic
leukemia, and diffuse large B-cell lymphoma, while downregulation of FEMIB inhibits proliferation, invasion, and
migration of tumor cells in non-small cell lung cancer. In addition, the structure of FEM1B is related to the HIV regulatory
protein Vif. These characteristics of FEM1B may make it a new target for cancer treatment and the regulation of HIV
infection.

[ Keywords] FEMI1B; apoptosis; ubiquitination; reductive stress reaction; cancer; HIV

Conflicts of Interest: The authors declare no conflict of interest.

Fem1b J2& 75 i BaFT 28 A2 o 551 g 72 FE (K] fem-1 & FEM-1 i3 RSN F ra-1 (IR XS 5L HD
B R O 3 B 2 — Y fem-1 SRS RO 4R LB '%W;z 5. /NEL Fem1b 1 A FEM1B 3K 4 59 18

[BEEWE ] K A AR S 4 (82222041,82241068 ) 5+ e 0% 5 PERFAIF ¢ BT 2E AR 55 %2 301 H (2022-RC310-09) .
[MEE B IR (1998—) , T Bl LB 52 A, BF 58 07 1 < SE0 S B A S BOR LRI AT 5T o E-mail :2844165492@ qq. com
[BEMER TGS (1972—) o, @ B ARBW , HFFE 5 1]« SE56 3 W) 2 24 FIBERUAT 5T o E-mail : congz@ cnilas. org
BEA (1983—) o BFFE 5L, 18 A= S0, P52 0 1) - 3C 0 S AL S EOR AL SE o E-mail : xuejing@ cnilas. org
IFl 3 5 1



] B 2 4k 2023 4E 5 45 33 4545 5 W] Chin J Comp Med, May 2023,Vol. 33, No. 5 113

1998 4E 1 1999 4B AR kI " 0 WG — 2 50 BF
Fek MY FEMIB & (AR S5 T 40 6 v F 2k
192 24k, 3838 5 % FNIP1 72 25 4k 98 52 40 i 38 Ji 7
YOS B, e AL S 5 CHKL A 5 AE 1 55 40
41 B4, LA B 7 A o LA AR T A X R T
JGA % B S ., R, i T FEMIB 4 h 5
VHL £ &5 BE AR UL 9 2056 0. 5 91 0 HIV 8 #5825 11 Vif
155 SOCS i FBEAR L 3L R 7 51 4 e g 2 5 1
1 H99Z Z AL M, R 58 FEMIB 7632 1k % 15 1 1
JHE B A7 Vif 2B A AE HIV S b 46 A 75 U Y
S,

1 FEMIB R EH%HWEH FEMI1B B4+

FEM1B B[R A0 F NS 15 5§ R K8 4
WA F R — DN & F, W& FALF AR
e, SRR, W FLSh W FEM1B LR {7, 42
/™ FEM1B SRR FYF A A HENE X, /MR
Fem1b FIN FEM1B 3 PR FF Ji ) 132 HE X35 11 4% 4 1R
JF 91 ) — SR AT 15 90% ' RIS T L iF g 295
MEHRFI S5 DRE — 8RB HT 87% .
FEM1B P98 W iy 15 5 422 1 OFH 40 1) X 38 114 2% 1 R
741 [R) B R R 5F , N FEM1B % X BEIO AT 15 %
HIRIF A 5/ 58 AR, N & FH 150 DR R
75 5 /N R — BRIk 74%

FEM1B #:H 4t ) FEM1B & [ [RJAE 2 A s
FIAESEYE /N FEM1B 403500 F 51 1) — B0R 24
1 99% ., FEMIB J& F 4l & =2 HE AR — 0,/
FUFI A FEMI1B N 3 269 4~ & 5L R 58 4 — 5 If i
B R 2 R S I, S M H 7 A4 o 12
JiE—B e F— o BB E ()5S A £ I T B, A 25 A 2
LFHESCF R LY o T8 %A AR 1) 22 B 1R 4% Sk A
HARSE o BRTE N 33 3k 47 7E Thr-Pro-Leu-His ffy
VU kG5 AL, DLTE RS A v iy 5 — A % B R e, B
% o BEUE U R Y R 3L 5 K R 4 SR A K s 2R
LA SR IR T H RS Ett, Kol
Jigrh Bt (1 Val (58 Tle) -3% 7K 24 & iR -Leu (3 Val)-
Leu-Leu J¥ 5k B, 7R s i 45 — N0 o B4
o BRTEHR LA H S MR Ak S 45 o, H &R T X FR I o Bk
JE -t A A M 4 T PR A BB O 2 1 RO B RN AR
T

2 FEMIB 81904

2.1 FEMIBZHEFRATHINEE
TS — Pl 2 A2 72 00 40 i 28 T AR X, LA [

A 40 A A5 4 A0 RS Y AT DNA - BeAk AL
caspase Je - JDb 2 MR & 11 9 — %, 2 20 IR T G
IR 5T . JB 8T caspases (fl4% caspase-2,8,9,
10, 11 R 12) B0 5 , BR S 25 6 1 0% T e fe a1
RN s caspases (£ 45 caspase-3,6 1 7) {8 50 T,
J R O 4 R RE Y R 2 B R Bk AR BT U0 40 ML 2R
Jot , AT $RAT 20 e R

FLAE 1999 4, Chan % 1 ] B B XU 58 5% 45
KB FEMIB 8 B A (2 2E 240 i 3 T i T . flufr]
PLIZNERAE T2 32 1K FAS 52 /K () ¢DNA J Bt ( mFAS-
FDS) fill & B BE GAL4 73 FAE R BW7 , K MAT I
fili cDNA SCJE K /NS AL cDNA SO 4w f¥) FEM1B
IS FAS Z AR B9 A0 5 AEHT, iy i #E W7 s FEMIB
ATLLE S5 G FAS 2 5 40 M i Jd T Bl S N e
P L PUVE S I 1 P A EAE R .

HE— 2 B F ST R B FEMIB (19412 5 - Zh B Al fig
585 R E TR T S G, T 8 0 Bk )
Bix —REm ek B, Bel-XL B 5 K 5
caspase-9 M caspase-8 [ ZEAE ¥ HE T I FEM1B #94¢
JHT TR, UL, FEMIB 25 (998 115 5 38 % 7l fig
5 R
2.2 FEMIB ZB&£5T7EZAMIZEN

Z F A & RS B R — Fh 05 =X
MR SNz R oy TS B E A B SR E
FLBTRE A, AT 75 4l L D BB . 7E ATP AR 15 L
T ZREE ELURZ R0 T, ARz R
THBEIZ R EM B2 b &5z R IEHEM E3 5
R RAEGHE2 FMEZRS PG ER
b BR N E P E Z A N K DR g
600 Fft £3 {2 3 & He il , M 4l H 454 U A [ E3 2
B RN X — L0y =38 HECT 454 380
E3 & RING Z5f ( iy E3 LA K& % U-box 45 14 3 1Y
E3 12 #3EHems

Cullin-RING 3Z 3 3% ¢ By J& {2 K & # g E3
RING #5030z 3R & He Ml X ) — b, X Kz R ik
W E AR 45 R Cullin 12 R S R HE IR, 245 5
TEIZ RIEE M A {& N 36 9 Elongin BC & LA} &2 H.
#H H VHL &8 SOCS &# %, VHL &5 SOCS & H
AHREALSMEHE, L2 T Cullin-RING Z
% P T RHD A (1 2 A B B 2, G, Cullin-
RING yZ % % $£ 8 2 (CUL2) 454 VHL & i Cullin-
RING 7z & % $W# 5( CUL5) 454 SOCS &, FEM1B
FEHWE D E AR F 55 VHL & 2, W,



114 R LR R A AR

2023 4E 5 HE 33 &5 58 Chin J Comp Med, May 2023, Vol. 33,No. 5

FEMIB fg 5 CUL2 ¥z % i% # i} A< {& #il Elongin BC
LA B CUL™ S 4k 03 o 4% 5 1k
PUNBE R 1 C oK Ui 1Y) B i D 22 F ( Degron ) |, 51§32
REEME SR SRmiecE TEE . BHEC
B HFFEUESE /N Fem1b 1T LLH 51512 3 AL B i /)
BLEE 1 Glil Ml Ankrd37"7",ifii AL SMCR8 B 4 C
2 Sty 1) G 2 R B it D E T L RE A8 g\ FEMIB 4§ 5
PEU (L FEMIB 3 i %f bR 8 (T2 £ b
M 20T ] B 2 W) 2F T BE 1 AR Ak v S BR B G
W1 BT 55 2 ) BEX2 2 55 —Fhglk CUL™ " & &k iz
AR E Y BEX2 (WY1 T B B i A
W, EFL IR BEX2 2 5 40 Jfd &) 391 1) c-Jun/JNK
TR W AE U251 2 IF 40 MR A UST K 5 20 i
S WD A0 2 b R B BEX2 25 T g (195 1 T
BT e L b BEX2 U B T 15 R 40 i
o B A T IR W R BB R T B X
CUL™"™ 5 & Wy 3% AL LR 3 BEX2 2K 1 K& fif 1T Ak
J A 8 43 9 R R T BT 1] o
2.3 FEMIB E0 % 5WMM RN H KR K

VEAE K BF5E % B FEM1B (1917 Z 40 ¥ 5 1 B
fife, VET 25 T 40 B R R o 24 TE P A A 3
TR 2, 40 MK I 3l 5010 0 38 B g, 3K 2 7 St A
T NFR2 (9 Fa0E LATE bRt 2 0906 M4 A B 3, 24
20 AL F AR R SR RS . TR E RS A
AR GAE R A R T s 2 A U= W AR S e
BE MR AR AR R 3L
JERE U & AR SR A I ) RE Y ZE L . BRI
T, Ak R N 1 Bz R bk 58 R
(g BFSE & B, FEMIB A 45 S M i1 51 38 J5E
N7 R NE B A% o0 B FNIPL SR 3 1 Cys R fiff Dk
F, 5 CUL2 I it CUL™ " & &1k 2 5% FNIP1 fy
2 Z ALK i k1 FEM1B 1] L) i 25 0 i 5 — i
i, FEMIB (92 35 W) £ S 558 @ M R i 4 37
FNIP 1 ) B fife b 2k 45 4 b A 1 B | £ 1k 48 b 1k 7=
A PR A A H B TR R = R R A IR 1 v J]
Y, AR T OB R 2 5 4 55 A0 AR A DR
1570 Xk CUL™™™ [y 28 by 55 308 B 1) BT 9 2 B
TE T J5 10 38 i 2k A e, CUL™™™ 38 3 P> Zn” 3051
I3 4E FNIP1,Zn™ $E3 5% FEM1B & FNIP1 f§ Zn™
GEA TR R G AR K 2 i SR CUL™™™ %} FNIP1 [ 3R 51,
R BB T CUL™™ i fa) £ 3 J5URE 8 iy 1 7
FSEPEPLR ENIPL, AN, B RS Zn™ 1045 & H
T 25 A0 DY B2 IO R N 4 A R Ak A, i CUL™™M-

FNIP 1 138 J5 B0 0R 0 & Gevp , FEMIB (1) — 4> 2 fife
MR IR (C186) FI W > 4H 2 2 5% 4 (H185 \H218)
J FNIP1 189 =4~ e &= g 5% %k ( €580 ,C582 ,C585)
MR (H587) W2 5 T 5HE 71
gy R O R A U Y IR EN1O6 4T fE
5 FEMI1B #yF Jbt 2 2 5% & C186 #E ) 45 &, T4k
FEM1B 5 FNIP1 fy45 5, 52 FNIP 1 75 2L 1A )
FE IR A RE L HETTT 51 R T VR 1 R A
2.4 FEMIB ZEES 58 HI M

DNA 1) 52 AR T 7 2 09 M 48042 0 A% 17 1R it
N LA Ko DNA & 52 AL A0 48 i B 1A & i o F i =
5, BB — R ER 0 Bl Bl A5 75K 2 DNA & 4l
P4V 2 Bl A5 i, (o A5 At L i 2 T N ROIR S . i 2
WIFFE R B 9 L DX RE 6% 40 40 M 5100 375 5 40 i itk A
SRR o DR F B W DNA &
il DS G W Bt B ™ A il O R A A
5K 28 75 W i (ataxia telangiectasia mutated , ATM ) £l
P K I8 E 4 M E Rad3 A0 OC B B ( ataxia
telangiectasia and Rad3-related, ATR) /& DNA & i %
UE WS RLALE , ATM F1 ATR 78 40 fg N & 4= B9 DNA
U T 24 R A ) SO T B B  ATR BT s s ol
Rk T Ui 3 A CHK1 3 g DA X5 DNA & ] 4 173
ATR-CHKI {553 5 8 92 240 i S 9, [a) i 4 ik 52
il A E FE g, B Ak, %05 5 38 B I8 R T 1
i S ) SCRRH 60 2 s 5 ) S, A 52 300 52 ol 199 DX 35
HHT AT DNA &, PR E 128 6 0 8 O DNA 524l
FIAZ ) SCAE fif 25 G B 2009 4R, Sun 45 E
BRI R G K B T FEMIB Al CHK1 Y4 5.
YEF B IS , % AT BA & B HCT-116 4 fig )9 FEM1B (1)
IR T ER T B AR S S CHK 3 A9 05 1
FE R AL TR BE 4 25 F B, e Ah 38 5 A bR 293 T 21
ML) FEM1B £ ATR (R IBE BB T FFE, X
THURIE 5T 5 W B 48 7 1 FEMIB 78 48 g 52 i) 7 v
IAEHT

3 FEMI1B E8&EREEM HIV g ER

3.1 FEMIB £ 545 5 7 & 4 i3 T [ it 2 2 f7
EBIENRRREY

FEMIB 745 & i b 25 28 A 3% e W T A
T/ BB 25 B e R v kB, FEMULB 38 5 2 1 il
c-mye JRURESE N Y R IKTT IR o N AE L g Y 2 41
FEASFNGS B & b R ARt 2 BE T FEMIB 1Y
Fik BE, W # kK FEM1B £ S 8045 B W 40



i P R A A 2023 4 5 H 5 33 %55 5 Chin J Comp Med, May 2023, Vol. 33,No. 5 115

RIPHT R B ZFW N, X — Z LA BN E L,
PRI Ay T 400 0 2 DL ) 2 2k B B 3% B AR 2 BE Y sk
W, 5 3045 H T i A0 M Sl R HE B o T R,
FEM1B X§ F A 3R 42 98 T-4F F nl G (15 FEM1B j{
g 45 LI AT I — AT A

WroR ik — L kB, FEMIB 45 Hip i 2 51
AT S 8 AR R A DG B 1 A 0 500 AT DL
1545 B W G 40 il & SW620  DLD-1 F1 HCT116 4 Jifg
W FEMIB (3535 B 3% BTt [a] i £ B 40 i 04 T2 %
ARG, FEM1B (% 3235 DUBR AT 0 1 2 (1 B IR
AR S A g T R, B A
F FEM1B $8 005 Ak i 770 £ 156 B AT B8 B — Fi o 2
f 45 FL I 9 IR YT T o

FEMIB #1014 4 ¥ B C 2 1K 1 ( receptor for
activated C kinasel ,RACK1) i) #H B /& F 7 2% &% e
i 2 Pl iR e & B, RACKT & (17T U
1 FEMIB N K ) 2 L R 45 4, 51 2 FEMIB 2
Y K% f# , RACKL 8 H B9 F )8 % /2 #F FEM1B 4y 511
MO T, XAl fE RACKL 4 7] fE W 3 — AN W 7
IOESNEN /RPN BY =N

FON A SR K I, i FEMIB 1 56 A 72
2 i N 988 A€ B A 2L [H (adenomatous polyposis coli,
Apc) 228 e Wnt 5538 B BO0G 5 bW 2Rk, R
Ape™™ /INEU B % 1k 5 B M R TR R A A R Y B Y
T, Ape ™" B 28 A RE A T fE AR T 21 FEMIB 47t Ji
J B (B AR B AR RN B SEERE A b A FEMB
(B0 B ™, 3% FEMIB AT 6 1 f 18 b8 HT G
) —Fh ARG
3.2 FEM1B 5 A& RE PHTF1 £F&5A T
MESEHREABEAMFMREER B AEKE
&R R AR R T AR

FEN T 240 2 obk B 440 B 11l ( T-ALL) /9 1l
IRFEA A % 3 FEM1B JE R 1Y) 323k 198, FEM1B
55 —~fAE T LK PHTFL L[R2 5 7 @M1
T PHTFL & — R T, 215 2 Fh o3k [ 94
¥, PHTF1 fl FEM1B —F£ , 7E T-ALL B & FEA h
t FyHFE A, Wk 7E Molt-4 4 jg & b FiH & T i
PHTF1 %K%, FEMIB /%155 PHTF1 2 1F M
K, AE FEMIB )5, Apaf-1 B9 Z 5 QA E 4 .
PZEE A G i 1 2R A RO S o T A O T
(R H G AT, TR R B 2R S 2R S R S R Bk B A
i R T R I, Apaf-1 B R RS W S T
LA BE T . Apaf-1 T 38 2 35 58 20 fL 1) DNA $i

Pk B ML JA T, e T-ALL h, FEM1B W] fig
Wit PHTF-1—FEM1B—Apaf-1 3 5 )8 i 9 40 it
MR TR o FE SR ECHE R B 40 I bk B 1 A i )
Jr RS 8 55 DR B I 4 B b R BT 3Rk R
() FEM1B JE R, 4R 58 4 Ui FEM1B JE R 7F 1% 5%
95 2 75 3 3F PHTF-1—FEM1B—Apaf-1 & 2 3k
WA T H AR R B, B IR FEM1B 3 K ]
AE5 kMR B 41 bk B R A TS A —
Kz
3.3 FEMI1B W Ri& TS 530 % 3k /) 28 B B 723

AN, FEM1B 1335 I B % 11 ) 75 HE /1N 48 i
Jit S v Jiob e 4 B P 4 B, 4 4RGE , miR-29b J2 —Fh
HLAG AR T 68 1 9 U8 P E e 65 RNA, 5 5150 B o
2 P o0 RV EL M 0 LR R R B T O R Y
FEIT JUAE 9 BF 75 v & B, miR-29b 5 fili 48 1 %% D) 4
3, Zhang % M FEWFSGE b & L FEM1B 3: A /& miR-
29b A RS Gl T FEM1B 3 %5k,
miR-29b @ 240l T B R /DN 40 i Al 9 (NSCLC) 4
MU Z AS49 F1 NCI-H-1792 (1 3% 7 Fn 445, CCKS | 21
it 0] 92 0 i R 42 22 S R B, FEMAB (1) JE A 3R GK T
JHFT miR-29b i 3 ik HL A AR AL D AE , 10T DL )
NSCLC 4l i iy 34 58 2 22 R , Wi 72k & FEM1B
FEN 23K 5 , miR-29b X 40 g i 4 0 VE 45 2 1
o, W 58 3R W1, miR-29b 3@ o M il FEM1B
AR T NSCLC 40 i 4 25 4 F s 5
3.4 FEMIB EH/5 HIV Vif &5

1E HIV @& QL FEMI1B 5 H A9 /E 6 AS B 4
A B 5 K B, HIV 315 L R oif Ja i 1) Vif 21,
Vif 25 2 HIV 40 B 8 1, A & m )y 4 5
SOCS & —# "™, [ VHL & —#,S0CS &
J& Cullin-RING 72 % % 15 1 & A R #8543 2 —
AR AT DLRE SR ) JAK & K O A =
Cullin-RING 7 & i #: i 5 (CULS) X Hiz RALFEAE ,
AT 52 M JAK-STAT {5538 %, LA ) 40 i 3 1
Gy HEHGE , ViE @S S CULS 454 91k
Bi 3% % 9% 5 1 F APOBEC3G fll APOBEC3F 72
AWM Ho APOBEC3G Af LU if % § HIV
e DR 2R 8 A AR IV i £ e e FEMIB () 35
TRFERIF A S VHL &5 —%, 5 Cullin-RING
2R EEM 2(CUL2) B R & 451 0F i S R
F AR . MZ5 44 Rl o g 1 Uk, VHL & Fl SOCS &
HAMMP 25 A ez RiERBE SR
A i B FEMIB 8992 2 b4k B 7 3%



116 o LR R A AR

2023 4E 5 HE 33 % 58 Chin J Comp Med, May 2023, Vol. 33,No. 5

BB B RRATHE— B BE ST Vit 75 HIV R P g/ H
4 L5iE

N FEM1B 3 [H 2 — 28 i B2 IR SF 19 5L 1R, 4 i
() FEM1B 2 (1) 32 0 5 T A& 4120, $ s HovT g
HEMZORetE ., 48 W AT 42k e
200 6 Vs AN SR HOPE KB4 bk R s T E
25 %3 FEM1B BB 6% I 4% 98 20 B 98 72 5 76 3F /)N 200 i fili
FErh  FEM1B B[R 1) 323K T I8 e 6% 400 1l 96 20 M 9 3%
JEAIT A% ; FEMIB 5 HIV 8 Bh & [ Vif 09 40,
$E7% FEM1B A5 Bk il A1 HIV g Ge 35 77 5 40 5 Y
Al e, FEMIB £Z 2 54008 - M&E Az &
A o 2L ) AR R T AR . FEMIB & 1 2 B E
St SIE TS Z AR Fas 4552 540 0E 1, 1A A
T- /4> T Becl-XL, caspase-9 J caspase-8 ) 1] fig 5
FEMI1B (R f T2 2L BeAH OC . 7886 1z R AL 1Y oo 72
i, FEMIB i3 5 CUL2 254 JE i, CUL™" & &1k
ZHARBEAMEZ Z, LFF Gl Ankrd37,
SMCR8 F1 BEX2 45 7£ N 1) 2 [1# /& FEM1B [y L £
Flo TEZEW TR FEM1B 848 % 45 o] #h 1% 76 /E
DA T ] 5% w5 e ik R, AR R IR AR AR MM
FEMI1B 3@ 77 R 4k 2 5 98 5 40 i 38 J5 0 38 5 1 i)
KMo

SE K

[ 1] Doniach T, Hodgkin J. A sex-determining gene, fem-1, required
for both male and hermaphrodite development in Caenorhabditis
elegans [ ]J]. Dev Biol, 1984, 106(1) . 223-235.

Hodgkin J.
Caenorhabditis elegans [ J]. Annu Rev Genet, 1987, 21. 133
—154.

Ventura-Holman T, Seldin MF, Li W, et al. The murine feml

Sex determination and dosage compensation in

(3]

gene family: homologs of the Caenorhabditis elegans
determinationprotein FEM-1[ J]. Genomics, 1998,54(2) 221
-230.

Chan SL, Tan KO, Zhang L, et al. F1Aa, a death receptor-

sex-

[4]
binding protein homologous to the Caenorhabditis elegans sex-
determining protein, FEM-1, is a caspase substrate that mediates
apoptosis [J]. J Biol Chem, 1999, 274(45) ; 32461-32468.
Henning NJ, Manford AG, Spradlin JN, et al. Discovery of a
Covalent FEM1B Recruiter for Targeted Protein Degradation
Applications [ J]. Am Chem Soc, 2022, 144(2) . 701-708.
Ventura-Holman T, Maher JF. Sequence, organization, and
expression of the human FEM1B gene [ J]. Biochem Biophys
Res Commun, 2000, 267(1) . 317-320.

Li J, Mahajan A, Tsai MD. Ankyrin repeat: a unique motif

mediating protein-protein interactions [ J]. Biochemistry, 2006,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

45(51) : 15168-15178.

Chan SL, Tan KO, Zhang L, et al. F1Aalpha, a death receptor-
binding protein homologous to the Caenorhabditis elegans sex-
determining protein, FEM-1, is a caspase substrate that mediates
apoptosis [J]. J Biol Chem, 1999, 274(45) ; 32461-32468.
Chan SL, Yee KS, Tan KM, et al. The Caenorhabditis elegans
sex determination protein FEM-1 is a CED-3 substrate that
associates with CED-4 and mediates apoptosis in mammalian cells
[J]. ] Biol Chem, 2000, 275(24): 17925-17928.

Cockram PE, Kist M, Prakash S, et al. Ubiquitination in the
regulation of inflammatory cell death and cancer [J]. Cell Death
Differ, 2021, 28(2) : 591-605.

Hatakeyama S, Nakayama KI I. U-box proteins as a new family
of ubiquitin ligases [ J]. Biochem Biophys Res Commun, 2003,
302(4): 635-645.

Kamura T, Maenaka K, Kotoshiba S, et al. VHL-box and SOCS-
box domains determine binding specificity for Cul2-Rbxl and
Cul5-Rbx2 modules of ubiquitin ligases [ J]. Genes Dev, 2004,
18(24) : 3055-3065.

Kamura T, Sato S, Haque D, et al. The Elongin BC complex
interacts with the conserved SOCS-box motif present in members
of the SOCS, ras, WD-40 repeat, and ankyrin repeat families
[J]. Genes Dev, 1998, 12(24) . 3872-3881.

Cai W, Yang H. The structure and regulation of Cullin 2 based
E3 ubiquitin ligases and their biological functions [ J]. Cell Div,
2016, 11: 7.

Mahrour N, Redwine WB, Florens L, et al. Characterization of
Cullin-box sequences that direct recruitment of Cul2-Rbx1 and
Cul5-Rbx2 modules to Elongin BC-based ubiquitin ligases [J]. J
Biol Chem, 2008, 283(12) : 8005-8013.

Yan X, Wang X, Li Y, et al. Molecular basis for ubiquitin
ligase CRL2"™M'“_mediated recognition of C-degron [ J]. Nat
Chem Biol, 2021, 17(3) . 263-271.

Gilder AS, Chen YB, Jackson RJ 3rd, et al. Femlb promotes
ubiquitylation and suppresses transcriptional activity of Glil [ J].
Biochem Biophys Res Commun, 2013, 440(3) . 431-436.

Shi YQ, Liao SY, Zhuang XJ, et al. Mouse Femlb interacts
with and induces ubiquitin-mediated degradation of Ankrd37
[J]. Gene, 2011, 485(2): 153-159.

Zhao S, Ru W, Chen X, et al. Structural insights into SMCR8
C-degron recognition by FEMIB [J].
Commun, 2021, 557. 236-239.
Tamai K, Nakamura-Shima M, Shibuya-Takahashi R, et al.

Biochem Biophys Res

BEX2 suppresses mitochondrial activity and is required for
cell
cholangiocarcinoma [ J]. Sci Rep, 2020, 10(1): 21592.
Naderi A, Liu J, Hughes-Davies L. BEX2 has a functional
interplay with c-Jun/JNK and p65/RelA in breast cancer [J].
Mol Cancer, 2010, 9: 111.

Naderi A, Liu J, Bennett IC. BEX2 regulates mitochondrial

dormant cancer stem maintenance in intrahepatic

apoptosis and G1 cell cycle in breast cancer [ J]. Int J Cancer,

2010, 126(7) : 1596-1610.



] B 2 4k 2023 4E 5 45 33 4545 5 W] Chin J Comp Med, May 2023,Vol. 33,No. 5 117

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Zhou X, Meng Q, Xu X, et al. Bex2 regulates cell proliferation
and apoptosis in malignant glioma cells via the c-Jun NH,-
terminal kinase pathway [ J]. Biochem Biophys Res Commun,
2012, 427(3) : 574-580.

Zhou X, Xu X, Meng Q, et al. Bex2 is critical for migration and
invasion in malignant glioma cells [ J]. J Mol Neurosci, 2013,
50(1): 78-87.

Hu Y, Xiao Q, Chen H, et al. BEX2 promotes tumor
proliferation in colorectal cancer [ J]. Int J Biol Sci, 2017, 13
(3): 286-294.

Manford AG, Rodriguez-Pérez ¥, Shih KY, et al. A cellular
mechanism to detect and alleviate reductive stress [ J]. Cell,
2020, 183(1) . 46-61.

Manford AG, Mena EL, Shih KY, et al. Structural basis and
regulation of the reductive stress response [ J]. Cell, 2021, 184
(21): 5375-5390. el6.

Henning NJ, Manford AG, Spradlin JN, et al. Discovery of a
FEMI1B targeted protein degradation
applications [ J]. J Am Chem Soc, 2022, 144(2): 701-708.
Zeman MK, Cimprich KA.

replication stress [ J]. Nat Cell Biol, 2014, 16(1): 2-9.

covalent recruiter for

Causes and consequences of
Gaillard H, Garcia-Muse T, Aguilera A. Replication stress and
cancer [ J]. Nat Rev Cancer, 2015, 15(5): 276-289.

Sun TP, Shieh SY. Human FEMIB is required for Rad9
recruitment and CHK, activation in response to replication stress
[J]. Oncogene, 2009, 28(18): 1971-1981.

Subauste MC, Porecha N, Femlb, a

Sansom O], et al.

proapoptotic protein, mediates proteasome inhibitor-induced
apoptosis of human colon cancer cells [ J]. Mol Carcinog, 2010,
49(2) . 105-113.

Subauste MC, Ventura-Holman T, Du L, et al. RACKI1 down-
regulates levels of the pro-apoptotic protein Femlb in apoptosis-
resistant colon cancer cells [ J]. Cancer Biol Ther, 2009, 8

(23) . 2295-2303.
Subauste MC, Ventura-Holman T, Lu D, et al. Femlb antigen

[36]

[37]

[38]

[39]

[40]

[41]

[42]

in the stool of ApcMin mice as a biomarker of early Wnt signaling
activation in intestinal neoplasia [ J]. Cancer Epidemiol, 2011,
35(1): 97-100.

Lei J, Li Q, Gao Y, et al. Increased PKCa activity by Rackl
overexpression is responsible for chemotherapy resistance in T-cell

acute lymphoblastic leukemia-derived cell line [ J].

2016, 6: 33717.

Sci Rep,

Huang X, Geng S, Weng J, et al. Analysis of the expression of
PHTF, and related genes in acute lymphoblastic leukemia [ J].
Cancer Cell Int, 2015, 15; 93.

Kim SJ, Sohn I, Do IG, et al. Gene expression profiles for the
prediction of progression-free survival in diffuse large B cell
lymphoma; results of a DASL assay [J]. Ann Hematol, 2014,
93(3): 437-447.

Zhang H, Wang R, Deng Q. miR-29b regulates lung cancer
progression by downregulating FEM1B and inhibiting the FOX01/
AKT pathway [ J]. Math Methods Med, 2022,
2022 3110330.

Yu Y, Xiao Z, Ehrlich ES, et al. Selective assembly of HIV-1

Comput

Vif-Cul5-ElonginB-ElonginC E3 ubiquitin ligase complex through
a novel SOCS box and upstream cysteines [ J]. Genes Dev,
2004, 18(23) . 2867-2872.

Salter JD, Morales GA, Smith HC. Structural insights for HIV-1
therapeutic strategies targeting Vif [ J]. Trends Biochem Sci,
2014, 39(9) . 373-380.

Wissing S, Galloway NLK, Greene WC. HIV-1 Vif versus the
APOBEC3 cytidine deaminases: an intracellular duel between
pathogen and host restriction factors [ J]. Mol Aspects Med,
2010, 31(5): 383-397.

Kile BT, Schulman BA, Alexander WS, et al. The SOCS box: a
tale of destruction and degradation [ J]. Trends Biochem Sci,

2002, 27(5) : 235-241.

(UWFa HHE)2022-11-22



