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i Poly(A)REAM A mRNA $# k)5 AE P LA X465k, 2 mRNA #% Mf= 1%
0T F ok T A TS poly(A) B A PR AEMAT R, TR T LR ERAEGMELFRA
*t G . U R B E AT 2T poly (A) BoAg # ik B 38 2 ) 53 R 69 2 5 & ik L 4% poly (A)
R B )G A P o AE A A EAAUH SRR AT S AE R E, X FLET poly(A) B¥KEFF R
M mRNAs BE MM FA RO YmALE— LAy FEIRPHALERARNNZT R
poly(A) % 4% & PABPC £ poly(A) B FERAIEPHREER. AKX T M poly(A) B K E Fo
TR BN TG AR — LAY FE R A AR — A F N

el poly(A) B4 % 542 ; PABPC; mRNAs # 2 1 ; #1i% 2 &

W s K Q86 ik bs i A

0 5la

7£ 1970s T, B IKAE RNA E& B EZ M poly(A) . i X RNA JZ A s 424 poly(A) EBAI
ZHD (HE 2N E S —Fhn A B s mRNA W 8RS A S5 5 80, 7832 F R IGJLARE 1L, 31X
BB AT F] T YR, I HL poly CA) J2 (4 3 25 8 5 2ok 5 A8 A5 T M . K T poly CA) BB K BE 1 3R A 1 A i
R R AL O 2 g % . Poly (A) BAE HAZAE Y mRNA % 5% J5 i #2 b B A5 CHEM DI B8 L & mRNA g
P 0 B 6 1 B e T . R poly (A) RN 2 B9 & B (9 JL T AF BL L L7 91 58 SR A% /0 450KG 1 i 12
ib. EERE AR T P0G R R I AT IR T A £ T BOR G T Bl . DA 3 I 4 AR 0 B S AL A Sl L
A EE X poly (A) JE 1Y i 3 20 ) A 1) e 57 RV ERGEE & 88 L (- poly (A B8 A 1 I ) 75 LA S B, poly (A B 7E
mRNA % 5% J5 P8 2 rf SCHEAE F IE /) 72 7 9k 4 7

1 Poly(A)JE & RNA () — Fp i %Yy 2h & & thi

JLT P B AR mRNA AL — A 2 B AR {5 5 (polyadenylation signal, PAS) J3*51. PAS Fi
HTFWHES GU K U MEFIELHEL NS5 3 min THEAE YRS poly(AMBIER . £
RIRF R K AL EAEH RNA BEEEAX L premRNA A& B E W s M1 . RNA BIBT VIR 7E PAS T
% 10-30 nt G A &£ 1 poly (A) A (poly(A) polymerase, PAP)BH )G 76 H: 3 KA poly (A) . —
H 11-14 MR E R A M poly(A) 454 % H (nuclear poly(A) binding protein, PABPN) e 45 & IF
TESEAH (1 poly (A) B . SR 5 PAP RE 5 P & i — 1> 4 K poly (A) & ., poly (A) K B — ik A J& 200-250
nt ™ H R TS FTA S AR TE T U AR S SE TN 250 A A IR R AN S A TE S, BN, — S IE R B Kk
MEH—1 poly(A) R JefF (a poly(A) limiting element, PLE) , & B {E 2% premRNA I poly(A) E
B 16K BE BRI AE 20 nt LR, fF— 2 K 4EJE 4% RNA (long non-coding RNAs, IncRNAs) Fl— 28 /N E 4
iy RNA 4 & BL&H poly(A) Y.
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SYY) R 22 5 R B A Y S PR AN A R mRNA A A A% T At b i 1 3 48 A BT b BT B — B AU R
J5i . poly (A) B FH 4 L poly (A) 454 M (cytoplasmic poly (A)-binding protein, PABPC) 454 . fH % F
PABPN F1 PABPC 7£ poly(A) B I G4 J Z EL /0. B8R 7 35 AT LA 200 i o 7R 440 i A% 22 () 2 42 1) 21 1 I
THE AT Z T] J2 An ] Ko Auf B 56 B 1) 52 46 328 N5 RE . BT & U S A b T R B0 B 1 0T 5 40 L BT OE AR R R
mRNA [ F 75 19 8 R 20 R R AN TR, He b i 2 86 1 0 200 2 A6 J1 K A BB A 4% 1 o AR A kA7 o
2R L. PABPN &t Z AT ] 5 & 1 /2 305 181 1% . {0 PABPC 7] 5 & #1145 & 2 poly (A) & 20-30 AR HF A% 17 R ¥ 91
MY PABPC il i 5 Hee e F T B9 A AR L 2R W AR mRNA AR E e BE T A EE RN,
WSS HETESESY TN ERBEEL N T 4F (eukaryotic translation initiation factor 4F, elF4F) Al
HAZ BRI T 3 (eukaryotic translation release factor,eRF3) 14540, i i X 2640 T /E ], PABPC il
poly (A) FE U [ i B 1. /R4 PABPC 5 mRNA MR 37 FfS P OC (0B 38 8 55 I 17 IR 1k i . PAB-
PC X AF U JE 09 M1 A B B AE poly (A) BB 57 Jm 4% vh B WU AR, BRI AR I AL ) ik 75 23— 20 1
BB, TR AR AL N 75 poly(A)BEEE . W La HH AT LS poly(A) B 45 & . JF AT 5 PABPC 454 7]
R BE LA P E T X P T I 25 A 0 poly (A B FITZS & A BEAE I T In&Z 227 M poly(M B &
B E B i 3 B B, poly (A R A4S i B 11 U R F 22 (B A7 AE 6 22 7 T I 06 38, DT A6 2 S e s Th R A
[ 9 7

2 Poly(A)RKIE SR B C &R

Poly(A) B2 {4 mRNA f“F T, H A REfE mRNA BB 3 3 FF 46 B g 54 poly (A) R, A
AE 52 Wi 31 21 15T g B DX X A8 poly CAD J8 1Y 4 JBE a0 25 b 7 — 4> G B I 13 L N A BB IR 7 mRNA A #
it JL 42k B A& G SN R BRI poly (A BT H mRNA £ A0 B i3 oA BUR sz - (H R 5K
Z K0 poly (A) BAR K A A B A I » & B — 287 SEAR poly (A) FE AU K B L 73 A9 JE AR &2, — Bu 0 B 8 19 s 5%
A NGt B-actin B RAD BA R poly (AR, KE/NT 30 nt' ™ B2 RIS poly (A) R KA L
ZHT U2 2 I8 4, Poly (A) RAK i 5 76 s AR e PE RN BHE 10 56 R R A W 8 St 47

B B3 poly CA) R AN I 7 22 1 1 3, poly CA) FE K JBE 1 % 55t 21 2y 25 78 Al P13 78 4 52 T 5 . F 5
RIAAUE VR 25 poly (A) MW FAETE 17 H B WF 58 90 A O R /N BURITZE H055) i mRNA poly (A) &
B TP E#RAE 50-100 nt (A< BE LRI Y E 71 ol — i 4 S0 2 B B, 3L poly (A K B TP {E 25 33 nt, 0
FEEE poly (A) B IHI AR K 292 90 nt A2 A7), 3X SC B I 5 i 18 (14 90 B AH L IF A 4R ). #iF 9 % 30
poly (A) & 5 FR IR K- 1l P 2803 i 9 2 DRI AR G L BB poly (A J 5 3 IR 7K 1 M1 R 3 250 R A1 9 e S A A
Ko i J B poly CA) & B JE -5 6 SR AS 1 2 S 101 52 SR AR G, i ELIX S8 46 S 1Y poly (A 75 K I B A1 B Ak 1Y
G EMFERERS TUBBKER R, MAZEGESKE R XA EREHE T K poly
(A REAF T4 mRNA FHHEE WAL X5 B 8 408 — 30, KB poly (A) B 5 IEFE 4 K 1 f FE )
Wit (Dictyostelium discoidewm ) 4 M ) mRNA £ @ A 22 R B — A A #0055 AE & poly (A) &
B KB — AR, A il 5 PABPC(cytoplasmic poly(A)-binding protein) #7454 # poly (A)
R R 4N 2 X PABPC HAT45A 19 poly (A) B 1 E 3R W], A 32 A7 (14 I 1 R v R AR PR b
Fo k. A B A0 2, X A AL A 89 20 A A mRNA 1 poly (A) & B, i A8 HA 5 47 poly (A) RBAHAfE #
R0 RNA %A K, 1 IncRNAs(long noncoding RNAs) , 1M H & 2 35 7K S A0 B35 35008 15 19 5 S AN A
DA e o B, B poly (A) B 47 4 31 B I B2 (BR W18 89D J2& — A~ 5 BHIRIE Sl A DG i ad Fet

T A DR 20 A5 2 0 7 0T VR e 5 300 1) Y S5 A e 0 P b 22 SR IR R AL SEE I T 45 5€ mRNA 9 poly (A)
JR& T L 3 A JIE K 1) 45 A 5238 o T B2 DA T IR TSR I A SR AR e LT N 2 TR IR fb BB R
B AT DL — S b 22 T e AR R AT S8 2 B poly (A) B K 5 GV (germinal vesicle) 3] i £} 41 ffd 14
(4 3 R IR KOF R IE ARG, R WA 19 poly (A J 23 4 i 01 B 2 At v i 8 1% ik 227 53 Ah, Bl TED-Seq
(tail-end displacement sequencing) 3 AR Xt A ZS 40 B P 5T R0 380 A4 BiF 98 245 R I s, P 90 67 3 B O 28 mR-
NA poly(A) B #Y K BEBE I, 455 P35 R R 3808 45 R 7 XBP1(X-box binding protein 1) \DDIT3(DNA-dam-
age inducible transcript 3) #1 HSPAS5 (heat shock protein 5). B [ J& , poly (A) B K EH M mRNA 7€ #
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PR AR E Y 2, TED-Seq #8578 T poly (A) K J& 2 Fif 5 P4 5t I 1 380 748 Ak i & A sh 25248k 1
XA BHIFE A mRNA # A0 A IR 52 . B 28t & 1 3UTR(3 untranslated region) K 5 poly(A) B K E
ARG o AH ) & PR A 328 9 M 22 R I 17 2 4K (alternative polyadenylation, APA) i i M B £ M8 ) 7 5 A Al Y
poly (A) B BEAH 21, X BT 78 45 S 7% L poly (A 8 WK JiE A8 Ab 7 % 53t R 4 v LA FZLVE T i HLAE R
(] 9 A= 4 2 ok B v VR T O U 25 R 2 2R VB A0 .

3 Poly(A) R 5 i Pk i) J¢ B B I A 5% o5 e YA 48 v 9 1 1

mRNA [ poly(A) BRI N Z4E A 19, FLER T K AL AN LT %A 2 AL B 2. (R AR
5T 2B poly (A) & 1Y Bl JE 4 il th 2 il A8 1. X} Hela A1 NIH3T3 #0if & 4T TAIL-Seq. & poly(A) J&
WAETEIE A BREL M S B PE .G FZAE KT 40 nt (4 poly(A) B &I, Uil LM, 7E/MT 25 nt ¥ poly
(AR M HAE AN /NS BER a2 E Y Rob, R E MM A — & Bl 5 T poly (A) B 7
e 30 3 3k PATso-Seq(poly(A) inclusive RNA isoform sequencing) W38 78 T 76/ B GV 2 5P &1 48 Jitg v
AL 17% M mRNA poly(A) B IZ 77 U.G M C LM B AL R HIAE A it 2 2 2-4 4
HEM AN, 5 Chang %5 (2014077 B & B — 2, U B3 £ B ILTE poly(A) B M A H .G M C
g H A 2t BRAE poly (A) REK I % s A i ax S B AR 7R, poly (A) R AE A Bl AL 9 5 53 1 W] BB X mR-
NAs £ P 1B FHL A AS R D) A S 5 B

7 mRNA JMEH} , TENT4A/B(terminal nucleotidyltransferase 4A/B) #% H & ¥ # [ HE 8] &K = #b 78 0
G. Al IR ,.G EEALT poly(A) B HRAR b, 8L 5 K i AH AR 9 A7 & . 38 X AE A BT ag y pFos K 3, —
A G gl e DABH 1k Bt B R 1L CCR4-NOT (carbon catabolite repression 4-negative on TATA-less) & &4
Xt poly (A) BB BT, B 5T 3] 34k 2 88 G iF 2 IR IZ A2 & R k218 55, TENT4A Al TENT4B 1
Bk 2 SECMM D mRNA 258 8 0 B FRART . ik, TENT4A #l TENTAB 7= A — A F % /9 poly (A)
B, BRI A B mRNA 1 poly (A) %o 32 P (1 i B 1 R L, 78 T — B 4237 19 mRNA LR 37475 F FLE, 5K
TGS JE PR 0 B A . FEBLEEIT Y poly (A) B AFFEIE A Bl 3L, 1 H B2 G Y H B B, 10 %60 19 poly
(MENEEZEDL DG H G oA E R 0.828%. il #— L84 CLIP-Seq.Ribo-Seq fl mRNA
R M S 90 S5 HEAT IS . R IAE poly (A B Hh G & 1 19 22 51 7T 5: 30 AtPAB(Arabidopsis thaliana poly (A)-
binding proteins) Xf Al mRNA 254 1925 5%, H G 7l 38 i XF AtPAB 25 & (9 30 2408 F 9% mRNA #1284
M5 mRNA FE I C. R e AtPAB SR B, BAT B iR AtPAB 254 (1 3L P 3% 9010 B AR 10 B iR 0%
ST AR AL T — R A BL D L BD 3 DR A R ERCR AT LUE I G AR PAB 25 AR CY L HAl A 5 &
5 poly(A) B45 & 1Y PABPC M JRAF R AL . 1T miRNA #5375 S JR 46 9 & A= 225 7E poly (A) B | &
SR BT C B A Y DB o AR B AT

4 PABPC 7 poly(A)¥% % v Y& 55 by i X 74

Poly(A) BAE#E T mRNA FF £ 8 (M i 2 8] /A BAE . 2 50 28 B 00 H BV 3 0 5 26 o )
poly(A) 454 19 PABPs &4 95", i 7 PABPC 7 5 [F 3 3k v BIr e (44 45 A B0 -F- J2& A0 58 )G 19 . R ik HL
YIER 2 A R — 5 T 6 AT DU o B4 5 AR BRIL B 2 &% PAN2-PAN3(poly(A) specific ribo-
nuclease subunit2.3)fl CCR4-NOT %5-& R TR FE IR AL= 7 HE W RN AN —F EHEYS poly(AE
SA IR AR E (Y. 5340, PABPC it 5 5 08 745 & T F1 eRF3 AHBAE H Iy o] LA
HEEBE. AE R —Fp T LA SE IR IR AL I B (LT . B S 5 T JE P SR AR I B i A1 I8, PABPC 119 33X il XX
TN B AE ML T B2 76 N ) A A B R op adk — 25 B 5

— AN KW E T fF PABPC 7276 F CCR4 (CCR4-NOT transcription complex subunit 6) Fl
CAF1(CCR4-NOT transcription complex subunit 7) i i) 5 I 5 B2 1k Bl U6 1, X P Fh Bl & CCR4-NOT & &
W ) AL . T 5 T AN R R R A 1) B A S [R] /N 2L TR B e B L 5 5 AE poly (A) B I PABPC
(BEEEH N Pabl) ABHLAS CCR4 B I% 1 A28 CCR4 7] L3 PABPC M poly (A) B b BTl 4k 25 9F 47 I I
f2 Ak 1l CAF1(CCR4-NOT transcription complex, subunit 7) Hfig £ PABPC {447 1 [l b 04 i3 1 22
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PAN2/3 HUZEBEMAZ BT KT 150 nt 9 poly (A) & , X % S 41 i 52 AR /)N 5 il PARN (poly (A) specific ribo-
nuclease) NEZH poly (A) B HI IR F IR L2 . {H PABPC {3 7E R Z B & O A/EH, I Pabl BTEAE S 3K
CCRA-NOT & A 1 11 i I 2 1h R R KRR X BN R 1) T BE A i /R T poly (A) B A9 PABPC 1]
e REER K IE M &Lk,

WF5E &I CCR4 F CAF1 i fi 1 2 1t 32 %5 5% 7 O A 9 52 i, T % 45 - Ak 2 5 BB AS SB A G 1Y
i FH AR A 3 R R G0 0 1 A b T B N ) 2 S AR B I A A e ) T i AN JOE U 7R e 3k 8 BB O A L 3 7
CAF1 By FIE L 5E 5 me 25 5% 1~ O A A8 2 A A1 Ay i 45 35 DRI g M A 18R Ak 38 2, AT /g & W] L poly (A) 2B 1Y
PABPC 454 1] fig 57 /0, 33 3¢ B A X 185 7K OF B 38 19 5 S A, CAFT 78 IR /K 1 B 335 B S A5 0 90 BRDO7- 0, G s
WF 5% R UOR B A poly (A) R K E BB HE R AE—E, i PABPC 2V XA AR EE S 5H, £ T —LH
PRI R ) I SR A 2 ] b A % AR 72 LB 25 & B 2 1) PABPC, H TR A G . % PABPC 1E FH AL
MBI R B, B DU RNA 256 30 1E A 58 2 A8 R JF $&7% PABPC 78 poly(A) B I HEFI W il T
M) 7 i 7R A T i 87 H % SIS 28 PABPC 7E poly (A) B HEB 4 25 1 2 75 5% 0 B 9% 50 I At L iE — 40
W58 PABPC 73 K 3R 3k Hh (1 2 8 4 K i — Gl 4 L 24 2.

5 il

2 T8 R K R R TE A W25 45 A U T B L poly (A R A7E 5L [H (9 % % 5 A 2 v A & — A 1 3h iy 55
WL N mRNAs S 90 09 A= W) 4 A B0 40 5 o 59 3l 25 45 1 2 B B B iR L poly (A Y K EE7E mRNA £2
SE PRI 9 5 ao R b 47 0 R 0. B BT ROR A A S R PR 1 A T LS ME R M XS poly (A R YK
JEE A S SR EAT B, X poly (A Y D BEFIAE FI ML A9 8 R © 22 120 7 il o 2 TR 5% S s IR 0T 58 A — A~ 4K
ST B ok 23 B W4 AR TE 48 K ZHE A A mRNA - F 193X A B A3 poly (A J A2 ] 4 3 25 I 4, ik
1713 % 25 PR 3308 7 AR R W 1Y) Poly (A FE K BE B e o M 119 228 A 7 VF 22 A= B R B ik e b i) A e g 2 328 38 0
I F.
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Advances on Length and Heterogeneity of Poly(A)
Tail in Post-Transcriptional Regulation

CUI Jian-wei CUI Xiao LIU Xue-yan LI Cheng-ping
GUO Yan ZHOU Guo-li

(School of life Sciences,LLiaocheng University, Liaocheng 252059 ,China)

Abstract Poly(A) tail play an key role in post-transcriptional regulation on eukaryotic mRNA ,and it
is an important determinant element of mRNA stability and translation. However,it is difficult to accurate-
ly read the sequence of poly(A) tail in earlier years,which resulted in relatively lag study on its post-tran-
scriptional regulation. With the establishment and rapid development of high-throughput sequencing tech-
nology for accurate reading of poly(A) tails in recent years,it lays the foundation for us to expound func-
tions of poly(A) tail. The role of poly(A) tails in post-transcriptional regulation and its mechanism have
gradually become a research hotspot. This paper reviews poly (A) tail length and heterogeneity in post-
transcriptional regulation,the research progress of PBAC proteins that play an important role in post-tran-
scriptional regulation of poly(A) tail is also sumarized. This review provides a certain reference value for
understanding the post-transcriptional regulation of poly (A) tails and their functions in some biological
processes.
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Notes on the Genus Rinodina in Mainland China

REN Qiang! ZHENG Xiao-jia®
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2. School of Life Sciences,Shandong Normal University,Jinan 250014, China)

Abstract More than 400 specimens of the genus Rinodina collected from Mainland China were ana-
lyzed using modern methods of lichen taxonomy in this research. Twenty-five species are confirmed in this
paper. Among them,seven species are new to China,and one species new to Mainland China. A key to the
25 species recognized in this research and a brief description for each species are provided, Morphological
photograph(s) of the new records are presented.
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