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BRAF R AL L R8T, 5205 B A ) mRNA 1 5%
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FICAF1 3% 524 NOT £ F1JE K CCR4-NOT
AWK, REWFF, CCR4-NOT E-5IANOT &
H (RS b RIEY R CNOT M) RIS
B AAfE 2 e, A h TR — ik Dhaen 2
ol 58 JU PR T ) R AR L IS 7 20 R T S o Ot O 1R
filg (TG PE AT RE AR, AT AERE 20 L N RNA (1)
TS JEMEALZS A AR A I A A7 AE s 7 AR
TR AT e B S 2 n o FIRHE o IR IR T 1) Fh
B, K AR . AR LR AR B REC &
PEIRIS G, 1) ARSOR F B 1 R PR B 43
FEyE . AALTIRER AR RELE

1 FiBRE ERER R B FHE

1.1 EFMRSEAES

i BR A BR B Y A& BRI A 4% ok IR T X
poly (A) I BRI ImaroE 17, (H—Le i iR
P73 Al % 0 A (R At A I poly (A) TR -
W& B, N CAF1 B[R] T HA A Ry
PeHEME . CAF1a/CNOTT & & 45 i 1k poly (A)
R#f, 1 CAF1b/CNOTS Xt TRk FE il Hofth =Fh &
AT W b B A K R0 RE ™. T BE Ngl2p
(ANGEL [RlJE%)) 25 5¢ 1%, 5.8S rRNA 3'ill T %
Ji—2, 1M Ngl3p . r] LAREf# poly (U). poly (C)
Flpoly (dA) . A PARN 1 ELA7 [ fi# poly (U)
il poly (dA) Ry fE 1, 45 3G M b B @
poly (A) fRARZ ', [6]f}, A PARN 7] GETE
TR N R PR A B b RV 2 (EAR R
(e, XM AR BREEAYAE poly (A) FEFEFRMEXR
Z e RS SRR 1Y, HOVEAE A A AR OGP
RAPLFAE

5 H Al DEDD H1 EEP #% R B 2501, H A4 &
4 BT A 50 B T AT SR FH A 4 S B T i 4k =X
(two-metal ion catalysis), i M 44 T A= B
JER M B o BA TR O A Mg B T
A Bt B R B A A AL ML 2 56 S, g FLaR m]
LR il ) o M LA SRR g 4 A 3 5 B A AL 2544
W2 B A BAEF P, BR T Mgr 24k, A
PR TR T 1) 085 1 TR D R Pt 32 FLAb — AN 4 B
FUNMn>, Fe**. Co*. Ca*HlZn> Py 22 KM
H RTIA AT XL M 4 8 B R 7R R MR
YER . BT ISR e A AT IR A ] L 5 1%
PE G BB 5 A, DT B0l PARN ) i
T

AN 7] 00 T it 1 e 80 LA AR 22000

N PARN ELAT = 85000 AR PR AL S 4, Ui Rk ol
NIERY CAF1 J5PE R 2~3 B0 4 73, PARNKY
e v T R AT e R IR T v RE RE 2k v A AL X
(processivity) , BIREASFFEE4E 5 [A]— 2% poly (A)
IS AR AR R K A 22 IR R AL
() JEE W) 56 A 138 %2 3 poly (A) K JE il 4 15 .
PARN X & poly (A) JK¥RIM B8 &R TT,
B poly (A) KE/NTF 6nthf, EMIZRT
F% 22/, PAN2-PAN3 & & IR 78 B B o mRNA 1
poly (A) FE RS ZE 60~80 nt. TEMIFLshH %
fEZE 110 nt 2247 ™, HE K E poly (A) B
£ 1 CCR4-NOT &2 & R 4k S2 [ A, 1 CCR4-NOT
A R P AR R ) AR R IRAIG B

AN, BUAFIE 4SS SRR IR R R 1R
it 1T B SRR A S A R i — S RNA T4, (HIBLIR
R il 16 2 IS ) mRNA 1953 T HL 8 15 A7 58 4 F
FUIERE . — U, AT Y PR T AR B
3k H F PAN2-PAN3 & 4 {4 Fll CCR4-NOT & &
A, T PARN S5 7 M 27 31 i B % . Bl At
I RNABRIC I BoR, BERE PAN2-PAN3 & A 14 F
CCR4-NOT & A AL EA ARF Y poly (A) K
ks, i HEARFE YL, PR AR
FFB 1AL A mRNA P iR A AR B XA R B
T TR il ) PR R 83 ST 30, 08 s AN [) ) 240
S, XL RGN, AR AN B AR PN AR T TR
fif ] R AT W B 22 o TR . ARPEEA DF
FEAER, P T BN S BAR  mRNA T4
JBRR AT PR AL — S T BEAILM . 25 A4S FE I RNA 25
HHM (RBP) 1ERIEYIEREER 0T, 5
A R I AE T F ) mRNAs, 38 2 5 i iR
TR A AE A A 25 R sl S A AR, 52
XS B R A F T mRNA 742 19 48 51
Rfie (1ste
1.2 EEMEREE

2 4 ML 9 mRNA B2 P i 7 4 R, e
PR TR it P 0 1 1 A2 B PR R o IRIEE, M ZE P
HNIREERAEAR, AR T A N AR A PR B TG
SR SE N FARTE I, T EEXE N AR R A A 7 1 A
HUPR RNA FAEUEF PRG aniidas . B H AT E, RS,
YRR N S200 L 2 & B T IR B ) 22 Fh R
KT
121 /N EY

T A RSN Y S 06 2 B, cap S H R
FIVE S 25—y FH 5 1 0] LU 4 1757 PARN (11
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P 325031 PARN %47 31~ RNA Z5 A 45 Hi (1R
fgZE#3% . RRM A R3H) LU Ke—> C ¥ [ 45 TC 5
gEREL . 5 —AY cap 25 A ANE,, PARN Y cap
gi A s T RRM R\ W AE R U 45 & X
B o 2421 5 cap X PARN B SIAEE 15 Th g —3k

ISR PR T %) /N4 R — R4S B AL TR T
SERL IR B 6 P O BT, 8t SR e Mg e 4
KM . WFIT & A SR 2R KSR R ]
PIA 6] PARN BYBEEEPE . BN, MR
B & Mg A 1 rry S B R k) 3 A )
ST BT RN M E 1) S 2 L R A T S el e mT
O] PARN G, 1 5 A7 FRERE | 5'-F0 0 I i iy i
W W 1) ] 0 AR UL R AR A T 2L 2 R A 41 o
F4 HETIE T CCRA-NOT Jit M 192 il 1 90 461 551
WEFEARRT D o RN LI, A% R I RNA
AT AAE AR RIRE BE LA il i B: CCR4 & 1 7,
T 3T O 198 46 72 19 JLARR N CAF 1a/CNOTT 194k 24 /Ny
A R AT LAAS W) 7% B2 91 il CCR4b/CNOT6L I
PARN 47! A CCR4b/CNOT6L F1 CAF1a/CNOT7
ISR PR TR AR T ) BT S e, AR A2 L S
WS A Rl R s RARAZ IR s G
w7 AT DA SR AR R B A R, mE R
RNA W6 & 12 MR ik 42 2 AP A 5 28 1
Pa, AR N B A B SGA A Tt — 9T o
1.2.2  ARfEILES iR

MR, 4 KR 2B BB & 22—
AR, SR 22 55 8 At TR T 7% A A
FEEE R DI RERR N Z Hb o BR TS A A B
YERLAZN, PARN ¥ R3H, RRM Al C S &b Fa s 3t F
PARN MR IE P . AL SERIRA A | Rk
I 2 o7 #RAL G T B IS MR e o0 w00l iz
L CCR4FICAFI EA LF XIS 5N % T
HAEP/IMARYENL 7 TR A5 10 3l 5 B
A TEER AR T DI6E, R AR Z X L5 F 5,
(DI BE W] BEAT Bl T 58 G B 8 B 1 R g 22 A1)
TN
1.2.3  FiFE B4

PARN J& il 135 5 18 M dc 22 1) — i B AR AT R il
L At 58 P T Tl 11 SR 156 A8 A AL AR AL
PARN [ BHP% 5 161 T 206 8 TR . BEIR 1k
MIRAL . FEAEYH TS I RE 20 B RN B B )
T, S T B A T A R C g i
Y 62 ku F1 54 ku & UK R B B2 Y, PARN
1) B 1B /K i Tl 6 2 B2 i LA A% o A3 i C it s

A R E A B EAEH . 7N . &R 0k
T, APARNAELEZAERRALAL AL 0 1T
YUk % T PARN 42 B 0 2 £ BB 14 9 PARN 1Y cap
456 A ) MRS R A AL T 20k s
PARN [ 35 7K V- R IR AL RS HR & 2R Tk, 3
HIGHRT AR AN TEAE O AR A HLEIAT ST R
MK2 # 3 19 Ser557 i i 1k 38 12 98 15 PARN 1% 4l ifg
JE AR H BT BLAE HIR {241 PARN 2 5 DNA i
YR AR A A AR B S e kA, Bl R B
RS 1l p300 A1 SIRT1 4351 /3 T PARN-Lys566 [
AL 2k, 1578 PARNAE A SIRT1 HYJIRY)
BEAFRES S T biphr 4R FA A s 5 AR

AR PARN 2 A1 1) ot i 11 198 il R0 A Bl 2
RN B, {H PAN2-PAN3 FIl CCR4-NOT & &
P e B IR S AFFEBERR B . 4, PAN3 (1)
BERR AL IF A H S PAN2 9454 [, BT
Hpoly (A) #4548 (PABP) WM EAEH ',
MK2 413 CNOT2 BB R L ] CCR4-NOT & &1k
() R BR BTG P, TS 5 1B Wil 24
J#% £k b NOT1. NOT4 #l CAF1 177 16 B ik 4k 7,
{0 H TR ATE A S LB R (B T e
124 HHEAEHEA

R IRE, WA R R A BAE & 1 mT LAy
HF32 (B D). a. A HF IR R A A B4R R
F L Hrh R iz i B RE SN AR I E
JCIFHY RBPs., jX 46 RBPs i 11 45 44 mRNA 3'3): 45
B DX R AR O B R TR, i v O 7 b 3ok
RIS B IR X mRINA 431 10 R S P e
fifto b. PIHIBAR IR LA BEAERE R, X—254H
HAE R A 45 RBPs 435 JE RNA 455/ 1 .
SR EAEHE I E S S R RS G, B
JI8 TR TR T 5 mRINA () P B4 Mk, AT PR 47 4
mRNA G52 AR TR AL AR . c. 5 =SSR AR
FA AN M 38 IR PR TG 1, TR L A R T 5
SRR 1AM Z5 ), SRR A B 25 # mRNA
RS AR Rl . /7 22 BT IR A A 8 1
SRS T I P S RO, R T, TR TR b S R
PRIF BT DL S B0E — ISR M EAE R O
ineited, IEA515 538 B% G % 38 1o 15 H2 k 2
RNA TSI 17 FE [ FRaki . BLsh, [F—7Fh RBP
AT RE T AN [ 24 78 (1 50 At 1% il L A 0 S 1) 52 )
un, PABP #ii] PARN A4 i 36 o4, {H {2 7k PAN2-
PAN3 1 CCR4-NOT & G R IR 1 IR Ak M. X
F CCR4-NOT & A4 H 11 W o ot B 7 i il CCR4 A1
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Fig.1 Regulation of deadenylase activity by binding proteins and phosphorylation
E1 MHEEEREBFMBEE TR E R EE AR
(a) RNAZSAE ARSI BREEXT A F 2 AR F T I mRNAZEA TR AR Ak . (b) AH A FH 2R (400 00 B I o5 e L 288 i
TER A 5 mRNAFI EAER] o (¢) AREAE 2 F 98 S2 00T R 6 255 2 Y IR A8 . (d) RNAZE G AL B RR 1052 e Jt I R 1 11 #0 A

mRNATAE, (o) LR RRREHERR LM S RNAZS & 8 H A AR .

2 PRRREERERR L ThRE

I JR 152 T 1o I mRNA i poly (A) R
R4S RNA (9 35 oligo (A) WK, 25T
N K ZECRNA AEY A R, RUENE . FiEds
il Fl mRNA BIERCR & b i e o7 RS0k
FEVATE SRR M JEmll 1, 25 T ) 3 08 U 7 IR i 1
mRNA BIPERCE AR g i RNA A=) A BGs 1 Y
Uitig.

2.1 mRNAFEEM

— A, I T mRNA A 5 47 5 M R A
B 20 B I A S AR T PAN2-PAN3 il CCR4-
NOT W5 AR i BB i, ZE i,
PAN2-PAN3 & & R GG AR TR 1k, K4 mRNA
fpoly (A) JEREf#ZEZ) 110 nt, 1 CCR4-NOT &
B Yk SRR AR T R A 110 nt 227 10 nt ' 1 24
mRNA [ poly (A) FE/NTF 10 nthf, mRNA NG E]
E— R R AR . G, e T ol LA e
% pan2 I35 A5 5% i mRNA 2 52 /| 1 @ Br CCR4-
NOT & A2 4Rt mRNA = ' KRZ
BUFERFFE AR PARN J RS 5 4i i mRNA [

R VERE AR . BT BT RI, PARN AN i
K mRNA poly (A) KB, (I 2 WU Py i
M_I mRNA poly (A) K 540 FPES K EE B
X IR AN [ 20 (14 3t B PR il A D e P AEAE T
A, AFLTE 20 M P 5L 5 A S A PT fE AN A A7 B
PABP 25 A1 T A 126 1 A8, i ELA2 2040 i 5 7
S E A MlEEN AN
22 EENE

JI6 JU T 2 il mRNA B2 e P G T 5 7
JECOU_E= AT A 3o s e A S AR 3 B S R A0 N T
FEHMEIRKT . SR, BT B — B it Bt R
HiEZS 5T mRNA BIEACR AR, 578 mRNA
B B AN R i REAFAE A HLAIE . MBI L e 1Y
PARN W] DR i HAT A1 B0 20 %4 ) mRNAs, Jf
A R WE AR 25 B A AN [R) B30 A W AR 1Y) PN 5 )
mRNAs Z [H [ EHT L, fEdE—LE P i mRNAs
P B Y

CCR4-NOT & &K o NOT 7 J£ 4 5§ i 5 72
FVE FH AT RE S5 LB IR R AL TG P TC o6 . B AED)
B L (R O TS TS EC M (codon
optimality) 77 R Fih PO RS LR A B EAL b
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WA AR R S T B R 25 57 . (RNA =B LUK )
ST (R TR R A R A s R
TR B A AR NE 52 A (A nT LUBNE R, Y
mRNA 45585 2l JE 518 A BRI, K LA CAFL
MR 114 T 2 e A PR O R R Ak RN B 5 T Y
mRNA 255 Pl sh A AT, 7T poly (A)
JFE W f AUBLIE o BERE T, CCR4-NOT & A& K1Y
NOT4 W % 7] DL iz & 1k 1% B & 408 W 2 5 A
eS7 T, G B MR A S 18 DA I A B AR A Bk =
tRNA. S FENF, NOTS IV B4 v b 45 5 2 4%
WERE AL, 4058 & A B S L % 00 1 5% AR 1) 2 3
Wi MR NOTS MYAZME 1A E 13 B AE 45 44 3 ol 28 A%
eS7 Mz F AL T IR E A e s T4 A
() 5 S A%, I ] B 1k B3 WE 9% 76 25 14 Dhhl 9 45
A, Wik, NOTS 254 K L) & NOT4 /- &
eS7 12 R Ak AT R FT LA 42 B A it 3 R I s A et
WEHIMES . CCR4-NOT & 414K NOT1, NOT4
MINOTS 25 T HARE AR I L4
i 7 g Ah, BERPE Y mRNA S5k SR 4%
WA Z AR AR ARk, R LR e i 5
T2 B . BTG LB, BERETNOTI
FINOT4 1] L2 5 ] AU T 7 mRNA 1 L5 5
B, MRS B sh J12
2.3 JEZRAZRNA

KEZEA)AE 4TS RNA (non-coding RNA,
ncRNA) = 33 poly (A) B ™, MiAR T R
- X 3X 26 neRNA A2 7= A 2 o {H T 4F K & 81
PARN. PNLDCI i {F iR E 12 25 T ncRNA
YA R TERE (B 2) . BF5E%R B, PARN X
miRNA A=) & Bt A8 rh 1 310 48 5Y & AN 7 5 ik
Ry s HORE Al ) A AR AL RIS SR AT 28 . o
—FhEEIAA, PARN A 8 Bk FH PAPDS 45 A %
TER G R BN I 3 22 il s A AR AL TR g U 5
A, MM 7E miRNA 4= 9 & W & ¥ /E ™
PARN 2 — 2t §% /s RNA (small nucleolar RNA,
snoRNA) 3'Ui [ JE 7) #+%5), PNLDC1 25 T %
Ax . 75 T B AT 26 AR L 30 ) piRNA (PIWI-
interacting RNA) B4 G ', PARN HI TOE]
AR HERZ neRNA YRR, JEH R Cajal /IMAZEAERY
F 5 P /N RNA  (small Cajal body-specific RNAs,
scaRNAs) . 4 PARN F1 TOE1 5245, scaRNAs |
I, SHAZ/PRNA (small nuclear RNA, snRNA)
B PR ALBBG ' . PARN (9T fi 12 2 1 58 A8 1] fig
A 3 R P 5 2 miRNA A % rRNA

WA R T R BB A SS SR . IR,
Z JIHEAY PARN 38 1 78 75 mRNA Fl ncRNA {5,
S5 T INAREER R . ARSI G
%%jt

[DAPTARES)

mRNA
miRNA l snoRNA
TREC — ‘ — scaRNA
Y RNA l piRNA
rRNA

Fig. 2 Substrates of deadenylase in the cells
B2 B RRE B E A0 4 AE A R

JR R PR -5 miRNA A5 (1 L P Tk 22 [|) 2
HEZRMAE X Z . miRNA B SFRIERE &4
(miRNA-induced silencing complex, miRISC) it
F1%£ PARN {2 #F ARE JTA-AR i i 1 TR fh ol 72
1Ml PARN ift 26 1, 2 5 B 7] p53 mRNA 19 £ 1>
miRNA [ T ™, 76 GOMHZirf, PARN #{2%5E
FEAEE A FXR1a 56 miRNA B2H 55, DL
mRNA fJEH #EII%E . CCR4-NOT & A ¥t 2
5 7 miRNA 4 5 89 3 H PTER . Ago-miRNA FlI
TNRC6 (GWI182) ZFEHE LG, HL RN T
mRNA 3'3F Zi it X 5 () miRNA H b 51 25 4 3] 418
FrmRNA b, 5itfRIE;, TNRCG6 M i B A B AR
FHHH3E CCR4-NOT 5 PAN2-PAN3 ¥ il i Jit 11 2 1l
BAWR, U mRNA Y B8 IR 1 B2 1k AR f 7
miRNA 4 5 19 mRNA Jiit Ji 17 2 b+ PAN2 JL-F- 1%
HYEA, #EZ/EHME CCRA-NOT & A 1 (1)
CAF1 flICCR4, CNOTI H {5 CAF1, CAF1#
SECCRAVMFEIMERT, AR T CAF 1 Y B R 11 iR
fead e o

3 BiREEREBTEEEMA T HRIINEE

AL I RNA AR, BRI IR 22
5T ARZAEHERE . BUIRH IR /E DNA $47 025 |
FENARENE . LA MRBERE PR DR AT 2 W
AT L3 1 0 IS T P A R TR I A
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B R B R T A0 T M A R b T R Y A R
Tifg.

2 b B IR FR AT &8 T RNA R R S 72 1)
BRI, ABREET S T EOH A A K B R
LAY IRIRESE . I, EEREERE R, B
CCR4-NOT & GARZA B R RS AT AFTG Y, (HH
Ja AR B R A AR 1 AR A
SR, cord R TR TR L 9 AR R LU BT A U AH R
R el FeESharh, e AG B 4 H ) By Bk
NOT3 1 CAF1 % 4R W3 HH BOEL I | 1 not1
DR 28 0 S M A 2 P BORBEESE 1
/N, cnot3 VR F BRI 1. 7E A4
i, CAF1a/CNOT7 Fil CAF1b/CNOTS 1 LA BH i&
S i B 5SS v N1 11 i U N ]
FAI PARN . CCR4 5% CAF1 HAF i —Fifr ] T fili4R m]
RE BN AU R ARG 1> 7

2P BT R A AL B R vt 2 B
PEAER . Twin (CGRUEZRIS CCR4 RYFEH) 4G RAR
R EOEPE R AT Y, CAF1a/CNOT7 5 #%41
W7 AR RXRB &5 4 a3 Hym v, PRS0 A8
ERE I, cnot7 F A GRS BN ROR
B 00l CCRAb/CNOT6L Wof T~ Mtk A= 5 1P 431k
P BT, BER cnot6l SEUMEME/NRAE, I
LD IR 3R 1 S L AL T A R A
/N BLH 89 AL R BF 9T & B, NANOS. Pumilio.,
DNDI1 % RBPs il id # 5£ CCR4-NOT & A 1A H ] [
fift Mei-P26 %5 B F 1~ 1) mRNAs, MM 4R A= 5
R IR O E I i | =il 1 o AR |1
PARN Z:-5 T = Y JTUHE BB 240 At g 2tash 752 o 110 58 iR
Tzt A2 'S PNLDCI i@ i £ 5 piRNA fil T.5%
WY 000 SRS TR N, prldel vl S 80 /N R
AR e el O pnldel KP4 BYRE 578 B A 58
o R ETCHERE Y

bR T2 540 TA4iMi4irF, CCR4-NOT &A1k
AR S5 T ZRe A T 4EREF 5
fL 9845 . CNOT1. CNOT2 1 CNOT3 #% & M % 5
AN DN i R W R S | E I
Br 12l RNF219 $H35 CCRA-NOT B 5 1A 25T
MR R R S T SR AR DA R T A OGS PR 1)
PEE U2 TR ZRE T AN R LR A B LA I A
i #2 (naive-to-formative transition) ', CAFIlb/
CNOTS 3 17 Mo i 1 12 F 38 o D s 285 1 400 b A S 1Y)
B U IRIG T AHMAZ N, miRNA S TTER
AT AGO 55 1145 5 7588 mRNA 19 Z i X 1

W& T, AGO % il id 855 CCR4-NOT & A 1KiE
BRAZ P mRNA LA ST T34 24 IRAK IR HLRE
A= L B P FE Ak i B .27 31 CCR4-NOT & A &
JE

AR B BB, BT R B9 AS W] 1) RBPs
5L, ST R SRA T A DU D4, DTS )
b AR L B RE DO, nEE g | R
gL NSRRI A T B, CCR4-NOT
241K PARN Fllnocturnin %523 9% Smagug 55 RBPs
5L, BRSO BE R mRNA 9 17 50 AR T R
fb et fERR R BB, KRB LR TR E AR
FH ) RBPs 2347 3£ CCR4-NOT 5 & 14 25 i i 1 12
fitg, VR ZURE SR A AR IR AR A DG
PRI 18 & 25 7K S DT E M 4t 43 fasd i o0 122, 1213l

4 BRPREERERS KNS

WA 5% S A v A R IR Il Y A Al ST RN
& 589 IRE, X CCR4-NOT F1 PAN2-PAN3
BA RIS WA PR e R Rl
20488, Bl X AE BRI REAR ST R A RN A3 F AW
SRR R, TR R Y 58 A8 F1 5 FRA
BRI 225 T URiAHSCE . O IMAEBR . g
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Abstract In cukaryotic cells, deadenylation is achieved by deadenylases, which are 3'-5' exonuclease that
specifically degrade poly(A) or oligo(A) at the 3'-end of RNAs. Most eukaryotic cells contain more than a dozen
of deadenylase isoenzymes. Among them, the CCR4-NOT complex and the PAN2-PAN3 complex are the main
contributors of non-specific deadenylation of mRNAs, while PARN and PNLDCI are involved in highly regulated
deadenylation of mRNAs and the biogenesis of non-coding RNAs. Besides their roles in RNA metabolism,
deadenylases are also regulators of transcription, translation efficiency, stress response, immunological response,
genome integrity, and self-renewal and differentiation of stem cells. /n vitro and in vivo studies have discovered
that deadenylase activity can be modulated by low-molecular-weight compounds, intramolecular interactions
between catalytic and non-catalytic/structural domains, post-translational modifications, and binding partners. By
regulating the 3'-tail length of poly(A) or oligo(A) of RNAs, deadenylases have been found to participate in
diverse cellular, physiological and pathological processes by modulating RNA homeostasis. Particularly,
deadenylases are key players of development by regulating the clearance of maternal mRNAs, the expression of
tissue-specific genes and the cross-talk with developmental signaling pathways. Recently, inherited mutations or
aberrant expression of deadenylases has been associated with many diseases including telomere diseases,
cardiovascular diseases, neurodevelopmental diseases, cancers, and metabolic diseases. The precise regulation of
deadenylases in their diverse intracellular functions may be achieved by a complicated network composing of

various cis-acting elements in the targeted RNAs, thousands of trans-acting RNA-binding proteins, and numerous
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post-translational modifications. In this network, RNA-binding proteins may act as hubs to bind with targeted
RNAs with specific cis-acting elements and to recruit a distinct deadenylase via protein-protein interactions, and
thereby to modulate RNA fate by modifying the poly(A) length or trimming the oligo(A) at the 3'-end. The
changes in the expression profile of RNA-binding proteins and in the post-translational modifications of
deadenylase-binding partners provide a dynamic and responsive network to achieve the spatiotemporal regulation
of gene expression. This complicated regulating network facilitates the cells to maintain RNA homeostasis or
switch transcriptome to meet the demands of cell growth, proliferation, cell differentiation, stress response and
cell death. The regulating network of deadenylases may also cross-talk with the other cellular pathways such as
signaling transduction, autophagy, and anabolism of various biomacromolecules. In this review, we will discuss
the regulators of deadenylases, the mechanisms of RNA homeostasis regulated by deadenylation, and the
emerging roles of deadenylases in health and diseases.

Key words deadenylase, regulation of enzyme activity, mRNA decay, translation efficiency, RNA biogenesis,
RNA-binding proteins
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