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%  DGCRS8(DiGeorge syndrome critical region 8),2 —F¥ IF 4 ABRNA%L &% &, ZHRNA
4o i 41 & 45 M) 3R (Rhed). 7 S A4S RNAZE A 45 4 3%(dsSRBD) = C-3% B2 (CTT)4E A& DGCRS:iE
iT 5 DROSHAZE & f% & 22 25 (microprocessor), 45 +DROSHA £ pri-miRNA#) E #4% & 3 49, 2 5
miRNA#) &, M A5 6IRN, DGCR8#IF % FF 2 o s X I. & TDGCRYS 24 53k
FARNAS A mRNAY E 3 infedt F5 R4 5 T2 it42, B ILDGCRYSE K T FH S AP 4L F 4214,
w1 B, R 5DiGeorge%z & 4L Z 148 X 41, DGCRSIE % FP 5 E Ak 4 ¥ R A K, A 540X & e
E A AR FEAS VAR S IR 9 60 K R iEAZ , 1% I AT DGCRS8 A 45 4 B & 3569 A 4 5 Th e B AT 433K
FTEEAL MG, . AT, RE, WURGERET, AR QIERIEL NG SRR T 8
YR, Xk A M) o) 4604 K INAB TDGCRY T A8 A A 26 R K - 14 sk Ao A8 X b 98 vA B sk
TR B ETE IT $E R, A A8 K IR R 096 T BT 6 B3k
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DGCRS Structure and Biological Function

XING Nianhong, GAO Lili*, PANG Qiuxiang*
(Anti-Aging & Regenerative Medicine Research Institute, School of Life Sciences and Medicine,
Shandong University of Technology, Zibo 255049, China)

Abstract DGCRS8 (DiGeorge syndrome critical region 8), a non-coding RNA-binding protein, comprises
the Rhed (RNA-binding heme domain), along with two dsRBD (double-stranded RNA binding domains) and the
CTT (C-terminal tail). DGCRS participates in miRNA synthesis by forming a microprocessor with DROSHA and
directing DROSHA to cleave at the correct position of pri-miRNA. The advancement of research has unveiled
numerous non-canonical functions of DGCRS8. Due to its extensive involvement in crucial processes such as non-
coding RNA synthesis, alternative splicing of mRNA, and post-transcriptional regulation, deficiency of DGCRS
leads to a diverse array of developmental abnormalities. Additionally, apart from its close association with Di-
George syndrome, DGCRS8 exhibits dysregulation in various malignancies and disorders, playing a crucial role in
the migration, invasion, metastasis of cancer cells and the pathogenesis of diverse diseases. This review provides a
comprehensive overview of the structural characteristics and diverse biological functions of DGCRS, with particu-
lar emphasis on its pivotal roles in regulating cell proliferation, differentiation, apoptosis, senescence, body growth
and development, as well as a variety of diseases including cancer. These findings unveil the potential of DGCR8
may be as a therapeutic target for congenital developmental defects and associated tumors and other diseases, offer-
ing novel insights for the treatment of related disorders.
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T 7 V6 25 5 iE 0 B [X 385 (K] 8(DiGeorge syn-
drome critical region 8, DGCRS, i . £k Hi [F] 5%
KN Pasha™) 2 dE9miS RNALE & A, R 5l T
RERE A K, HIk#ar 4 WDGCR8. DGCRSHIZ:
LI HE 2 EmiRNAs(microRNAs) & %, 5T, i@
I HEDGCRSHFHRAA, KE miRNA KD BE AT
TTHZHEFERS, H, BiFE X DGCR8AI I 1) A Wik
A, DGCRSIJAFZ T fe s KK I, DGCRSH R BFE
by TR 45 715 1% B 1 B A $2 1] snoRNA(small nucleo-
lar RNA)WAEVE ST, 4ERE R ge 0 fifasE N2 5
DNAE % DG, 1T DGCRSJ 22 53ESwiY
RNA& B mRNA R AR BT )R 5% J5 1) 4 45 2
#EFE, 7] L5 lincRNA(long intergenic noncoding
RNA)M snoRNAZE & KIELIRE, K, DGCR8Z 5
T2 AR, IR e . a4k, ik
AR E, IR A0 Atz 0 (1) R R %

1 DGCRSHIZEH

DGCRS[1£: i D fiE 2 2 5 miRNAs £ Al . miR-
NAs#Z H121~22MZH RRALK ) 88N 7> T RNA, #
SRR R 2 5 R iR AR K R
BRI LR, BREERARE. MpEE. A
T SERAE KENK R &AM B B
SO, 22 i miRNAR D) & G K SANB B JE
sk . W1 miRNA(primary miRNA, pri-miRNA)JI
T.. HifAmiRNA(precursor miRNA, pre-miRNA)7)
FHEIE . pre-miRNAV)E| FImiRNABEL (I 1A),
HHDGCR8FIRNase 11 DROSHAZH il Ab FE 45, 51
B pri-miRNAFI BT UIU720, Wi 1BFR, kb 4s
(microprocessor) & FH—/ DROSHAfI % /> DGCR8
T HB SRR = RIEE S5, NDGCR8&E
AL Tl TR 25 S ARG R X 3 (DGCR, 4L ik
22q11.2) By R g iy 241 FL PR 4> K KT 35 Kb, H
A LANINE T, i — D EA T3 ERER I EH
Jii. DGCR8ELE — M L T i F N-3ii X 45, —A>
W& WWIFFE (WW domain)ff] RNAZE A I 41 R 4544
I (RNA-binding heme domain, Rhed), %> XU EFERNA
g4 45 ¥ 35k (double-stranded RNA binding domains,
dsRBD)F1—~ C-Jifj & & (C-terminal tail, CTT)>>%
(B 10). fEMALHEE: (K 1B)H , DGCR8Z —E A7
FEHT, DGCR8H) — ZEALLHI IR AAE Rhed ), JFAE
SRS & RIEER, T Rhed i WW 3

JPAE R R B EAE A Y. R, B 5T R
DGCRS8 %4 5 pri-miRNA%S & J5 7] LA = ALK ik
ANEM. o, DGCR8H [ CA i 25 P B jig 1
) — AR K P X 38 (729-750) %) T 45 & pri-miRNA &
DGCRSH = B AL 75 1B 1M pri-miRNA 21 2%%
B () DGCR84, #4 5 Ji5 4 DROSHA Y] pri-miR-
NAFFE B R . EI, DGCRSFIDROSHA %> ¥ 75
BT AN T, JEDGCR8-DROSHA 7 — %
PRI 5 T DV EN R S VKA, B 5 DROSHATE pri-
miRNA [ IE#i {7 & 871] . DGCRS8FTDROSHA X [H]
FAE—ERIMERR, EATZ EEERA R IR
HEAKW AN ISR : DGCR8S S T pri-miRNA R
A LA K DROSHA ) 524 5 1% PV, 7E pri-miRNA )
ZEA AR B FE A, DGCR8%3 %! i Rhed flldsRBDs
5 pri-miRNA [ T i 1 2240 BAE F B2, DGCR8
RARBIP S Rhed4h &AL 5507 T pri-miRNA K I 1
Ui , P pri-miRNA RG] UGUIE F 253334, 44
dsRBDHR 5 45 4 pri-miRNAZE () _F 3oy Ak, &5
4 T Rhed i 1fL 21 R 4 DA =2 T8 1 B4 0 s PR Y
DGCR8-pri-miRNAK &P Fr 0 7 11 B, K AE pri-
miRNA 1145 & FEU i FEH, DGCR8%3Jllif i Rhed
F1dsRBDs 5 pri-miRNA [ 03t A1 Z5 4 FLAE B,

DGCRS[1 HITS-CLIPSE4% %7, B T pri-miR-
NAZ AL, kb #8838 0] LS K& 45 5L T pri-
miRNA 45/ [F RNAZE A, B E > mRNA
lincRNA. snoRNARIH; f o425 U35 2) . WF T3
HIDGCRS mRNAF{I5"UTR A & 15 45 R g i b HE 2 4%
HAIYIEIBSOL B A 5T R I DGCRS B AT 151175 NK
Uiy B RN A ZH 73 (human telomerase RNA component,
hTR/TERC) e MO, gefp et Az e S 5
DNAEE %5 DikE .

2 DGCRSHEIEZEThEE

tHHT DGCRS] 2 Z 54t RNA G i
mRNA A] 25 B PR 5% J5 o 4% 25 B B R, B AT DL
5 lincRNAFI snoRNALE & K FEINRE, BlI, DGCRS
S5 T AW ELRE . A S5 5 40 B R 1 5
s AT B, ALRERNAKES, MR AHE
b 59 1 R A R F 25 T THI 4538 DGCRS) 12 A )
2 IRE(KI3).
2.1 DGCRSS4HRaRIIETE. k. ATHRE
2.1.1 @mfpsgiifasnit. DGCRSSH FKik4xs
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A DROSHA
e DGCR8/Pasha 3" polyA 5 cap
pri-miRNA
3" polyA: Microprocessor
[ |
lStep 1 cut ]
DROSHA
&3 Lowor etom catalyzing, .
g -11bp recognizing and measuring
Z?%’? pre-miRNA o&‘,«%\?‘ -11 bp from basal junction
845199, - A
“‘mzzz 725000 Exportin5/RanGTP q\,&%f;@‘:o B DGCRS CTT.
i T3 LAY ?
Q444 N Vg stabilizingand activating
e
I I Uppersem DGCRS dsRBDs,
-22bp enhancing efficiency
Dicer (RNase III)
lStep 2 cut DGCRS8 Rhed,
L enhancing accuracy
miRNA-miRNA* U:I:IIQMW Apical junction

| c

e b oo
Tyw e TEEIOn T RBD1 dsRBD2 cir

Mature-miRNA 3" OH-ULLIIHINIIIIIL 50 p
RISC 223 493 585 701 751

A: miRNAKIZ M4 S T2 B: A pri-miRNATHAL B 2450 (R 2% Sk [22]1212%0); C: DGCR8(N) S5 I8 & E (IR4E 2 2% SCBR[25 115 1250 -
miRNA*F R 1 & miRNA Y LM .

A: the classical biosynthetic process of miRNA; B: microprocessor model on pri-miRNA molecules (human) (modified from the reference [22]); C:
schematic representation of the DGCR8 (human) domain (modified from the reference [25]). miRNA* represents the complementary strand of miRNA.
Ell DGCR8KELZMHINEEREE
Fig.1 Schematic representation of the function of DGCRS and its domains

DGCRS8
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> (OO
snoRNA \
N\ | | -
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GCR

E2 DGCRSHIZH#AIFR MR EREE
Fig.2 Schematic diagram of canonical and non-canonical approaches for DGCRS

S0 M BRI AR . SETE A A . NSRBI R AR AR PRI IEIR T G R SHARE AR iy |) , 1T 20 1 1
21 4 41 i 1) DG CRS SR 2% AT A8 241 fi &) 5 400 ] 225 [A] B i BARIE TR B, m R /N BV G T4 L (mouse
p21CIPIE 3k, 5 B0 M H I3 25 1) 48 A &) A RHL embryonic stem cells, mESCs) Dgcr8%: 53 G, 41
i S AU TE SOV M, FE /N R A, Dgers MR R VAR 2%, HAEBE bR —[A] 78 ot e ik
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Fig.3 Biological functions of DGCRS (cell proliferation, differentiation, apoptosis, senescence, the growth and development

of animals, and development of tumors and other diseases)

(pithelial-mesenchymal transition, EMT)45 & ¥
JETH w55 W0, thAh, 55— TAE mESCH R K 3N,
DgerSTl it 5Tef711 B, (et Hak St ek
VAN 731k, DGCRSFR £ P 2 REMEIR ™, 1
A, BOETIIBIE SR I, B A 78 5T 442 (bone mar-
row mesenchymal stem cells, BMMSCs) DGCR8H]
5515 REAH M98 1AH D% B 1 (Wilms” tumor 1-associating
protein, WTAP)AH EAEH, I LALm6 A6 14 77 =ik
pri-miR-29b-3p AR, 3E 1M I 15 4 7 A

2.12 @ik %  DGCRSW LUFaE 7 YLt i
Defrais . {EAdH Cas9FTsgRNAHE 7] A 8] 78 5T T4
Al (human mesenchymal stem cells, hMSCs) DGCRS
2T 3K B DG CRS R A AL DR8™ R I,

DGCR8 A 5% £ H Lamin Bl 57 440 B AH
K8 M 1(KRAB-associated protein 1, KAPI)F1 5 4L
5 55 [ 1y(heterochromatin protein 1y, HP1y)4H H.
VR SR 4E R 7 Je o i foE DA IE G2 2 . B4,
DGCRSFAR I hMSCs 22 It 7™ 55 1) 48 5 5k g A1
FEMREKAE, WHEIEPES (reactive oxygen species,
ROS) 138 0 AR A AL 0 B AL B 2 1 3R B35 1 .
27 B rp i 678 miR-29a-3p A1 /EE miR-30c-5p
I, R BAL TR T DNAF IR RS B 3 A 5
[ If ROS/K P FEAIG , BEFE GG 2k ik Th Re g Al
R G R AP R,

2.1.3 @A DGCR8IEZ S5H L lH -
TR FE Dger8 i = /N OB 40 M AH 40 B
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pHC(immunoglobulin p heavy chains)Z% ik & [F{K I
PRt A BAIA & B T, BHIE B4HAE M pro-BHH L I
Z pre-BII 7. DGCRSJIT /0ol i1 22 U85 441 it m] LA
TEH AN A4k, (E 20 AR T FE R s,
2.2 DGCR854£K%B

YE N miRNAS BUS T2 O EERG  —, BFALKR
U DGCRSZ 5B AT R G . MIEFME KRG
SNy A= puy P
221 AHAZA%AF  DGCRSEHKELFHZEK
HHHR B B 75 T B AT 2R L Pasha(DG CRSIR]
FEPR )2 B BEAH A R SR HE 9P 3k R BT T 19, Pasha
B A BAE HTCIEHRIN SR E , 8L E0100%[1
JIRBE AR W50 i Dger8HRE 1 /N B £ K A1
BREANE, BT EZES. TEIEEE. Hop
VIR Y . AR GETE A HE O AN 2P AR S R
AL, RIS R B N AR AN BEAZ IS B4, fE 8 MEsh P
(IRIE TS R I, 7E DgerSib 1)/ BORS REAIAL A, 1 %
RS RN A > AT AR AL B, £E Dger8RiK
B NS AL, R RAESZE Y, DL R SR
DGCRSX BIAEF R AR E B R EE,
222 JEIERTE  {EBE LM, DGCRSYE BEAAISZ
RO F IR IG R B R o R EARIE R . BHA
DGCRSH KA miR-430F L & N, FEUR I
DN N (17 TN 7 PN E = g N B
IS . T 52 kS B0 DGCRSBIE B AR W[ ke 5 5 5
JUR I sk Ao I % B A BRI, 1H_E MmiR-430 H fig
PR 73 KB BB o fEZEDGCRSRURAEELF, B
T HEHA H miRNA MR IESZ 500, SENE 1) FEAR (K 5%
AW AN, B, DGCRSFR: NG K & i T 1 .
223 B Z%KE  DGCRSGILFLMaPHEH
ZMKE. EEMESYT, R DGCRS T4
TR KA, fEEHESIY, /N Dgerss i
iR B, HDgerShk o S80GSR B BIEAET
R R J2 0 A 1 I il A 328 527 BHL 190621 1 /1N B, Diger 81t
FEIE N 2= 3E G B B 2 004 20 AL 4t a5k RO o]
PREE AR O, R S 1 e 0 B ) 42 7 AL 48
() Dger8Ja , Cxerd/Cxel I M 1% S5 R M K &
Z R0, ] W, DGCRESMA RGHIK G
BN
224 HMBERF  DGCRSH KRG ML FEH
MARGR B2 Hh, B A A H AR T K
g, Pk EREAE. BE. B8RELE. £F

REAEFEF, DGCRSmHI/NR H I B M N4
KPIERRE , B R R 2 Bl oA 1) 5 25 0 R B i e
A0 AL TR R 5 N R Dger8Ei R IE 2 fd 1 /1
B ARG I )R E SRR DR, S
FRUKR'E WA 151, RPN (1) DGCRST R 2 T 3L
HIERaHTE R G 6hia, KM, B Lk
JEIR RO, (EHHE K G I, Dger8ih i FE/N
SUBCE BRI B NREE . B NBREESE N, B
T B 24 PR R AT A AR T
2.3 DGCR85HhIE

WA, WP E ] C im0, qRT-
PCRZ:J5 4 7 D GCRSAEA [B) i iE v i) £ ik
KV, 45 5 8 DGCRSTE V£ IR h 3k 57 4
DGCRSTEHUIRIRNG « SR 2 45715 1k HOR IR o £
PRSI AN TR BRI MIR i & 1 FFF 44 i s AN
375 B 40 P e S5 PR R A TR TR TR . PRV
BRZ T MR o T B IR 9 A8 HOIR AR A . bk
PR A M b R v R S 1B e 45 B
ZRAMEFLIE . SR AU . AU AR AR T
SE P RIE B (R ). BB REE RAESE, M
DGCRS T A0 i J5i J = BH 1 L B e A0 O B e g
RS . IERE AR T,

EME ORI T W2 5 DGCRSM S mRNA,
PL X miRNA. lincRNAZEE4w i RNA, Hitaf
W, DGCRSHEIL A WA AE L I GE S 5 IR 1)
KA RESRE. Hh DGCRSEIE S5 CDX2U,
YYIUS, METTL3U67, METTL147%, INGI®,
LINCOI198®, CCDC, ™55 3L K /2 1454 80k |
TERZ 5 M ER K E. #la, DGCR8EIL 5
METTL34H H.AE I L m6 AWK &1 757 28 1F 1) 18 75 pri-
miR-221/222F1 pri-miR-34af] i, B Jo 20 B i3
5 e e AR I 3 2 kg 1) e U7, [ FE B me A
#ivE 7 X, DGCR8 5 METTL 1448 B4 F 1E [f] 1 15
pri-miR-126 1 B2 7 B i A 5T K I DGCR8 ]
L RNAZ A8 H CCDC - HAEH , @it DGCRS
7E mRNAE {7 H 18 Y A 20 A A2 a2 JH 40 it e
KAB, 5 DGCRSM KM lincRNAF TUGT S84,
SNHG14™1, TTN-AS1#% g1t L DGCRS
o3 AR BE T A B . DN SR (R R AR 2% DA A LR
JE R . AL, T8 S SRR SRR 41 e Jegt h R L4 O
AJ 0% DGCR8/miR-27a-3p/SMG 11, 33 11 34 5 F5U
BBUBeE 7)) T DGCRS8/miR- 1064 [A] A Ll i R 1
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RUNX3$8 555 3k 3005 5 DR 41 0 Jegs 10 TS0 S e 80
DGCRSTEA [A) Mg R 1K 7K 1) e i e HoL
FIHRNIE TR, DGCRSAESZHMIEI KL K
R R R EAE . X RS0 B R K A R
ST AEIR YT SE AT B T B — o I BB AR
2.4 DGCR85H fhEfH
bR T 7E R R R 2 4, DGCRSIBTEVT %
HoAth s b RIE 75 . WU R I DGCRSAE YL i ik
22q11 28R EEFEAE (22q11DS, XFRIE O i 24 A fE Bk
MR LRAAE ) SR S R I /AR L 9

AT A 98 R 5 R A 0o BIE S S50 T s R 7R
SEVRSRERRE « KGO0 ZORE . AR TRRE 1 g 7 P O
Z R MEREAL AR o3 AE A% i LA B S5 P 308
FER2).

DGCRS 5 et fk22q11 .28k Sk £ S AL VMK
£T22q11DS/) A (I F 98 K W, DGCRSI B
AR B T A AR SMI A Fr R e A\ Ak ) 5% s B sk
M, FECT i 2 B2 AR Drd2/KSF-F s F i
N R IR R TR (LU, [ DGCRSI) 5
AR L2 T miR-382-3pFl miR-674-3p# ik B[4

#1 DGCRSEAEEENRIERE

Table 1 DGCRS expression is abnormal in different cancers

iR DGCRSIHIEIKT S5k
Types of tumour The expression level of DGCRS References
Thyroid cancer Down [89-93]
Primary hepatocellular carcinoma Down [94]
Clear cell carcinoma of kidney Down [95]
Pineoblastoma Down [96-98]
Familial multinodular goiter with schwannomatosis Down [98]
Hepatit.is B virus causes various lhiver diseases (including chronic hepatitis, o (75]
cirrhosis, and hepatocellular carcinoma)

Pleomorphic adenoma of salivary gland Up [99]
Epithelial skin cancer Up [100]
Prostatic cancer Up [101]
Gastrointestinal cancer Up [102]
Medullary thyroid carcinoma with proto-oncogene mutation Up [102]
Colorectal cancer Up [103]
Squamous cell carcinoma of the tonsil Up [104]
Ovarian cancer Up [72]
Invasive ductal carcinoma Up [105]
Glioma Up [74]
Triple-negative breast cancer Up [73]

%2 5DGCRSHEXHIER
Table 2 Diseases associated with DGCRS

SRR N DGCRSIHIE KK EEPE
Name of disease The expression level of DGCRS References
Chromosome 22q11.2 deletion syndrome Down [106-110]
Primary immune thrombocytopenia Down [111]
Ankylosing spondylitis Down [112]
Congenital heart disease Down [113-114]
Huntington disease Up [115]
Schizophrenia Up [116-117]
Non-alcoholic fatty liver disease Up [118]
Multiple sclerosis Up [119]
Psoriasis Up [120]

Slow transit constipation Up

[121]
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K, -1 ¥R K Drd 1 263K 2 T R, AT 5 25000 i
BRI = S AT O, O R 2 R AT
LB E MO, BFFRIE KL, 22q1 1DSEE
PER RSB, B, MALEIERS > 2RUE, EER
DU IEGCNL . T [EZ R 26 1) 1A 43 BC 5 TH
[108]
DGCRSAF 2 i miRNA K = A XA T
YRS e MR ThRE RIE 2 X 2. WA R I T
Y TLH M DgerSt i 248 FoxP3ZiE i, N2 A
RHR FETE R JEAE 0w 122 R 25 F s bk Dger8iT)
N, BT IR B0 UL PR A R KR R 12,
ik — B AR A TR 7T K L, miR-1H1 miR-5417] 44
R DGCR8ZAFril bR T B Co UL PR B e 124, hAh,
SRR | DGCRSIE L 5 METTL3/E ]
DA 3 B AR 26 F miR-17-3p e 26k, e K iRt
JUL2H B R GE U2 FEASAE i AL AL, DGCR8IE T
E5METTL3M EAER, LA moA#K## 14 77 20 1% miR-
30b-5p/PIK3R2/Akt/mTOR%H , L3R R IRE T 11
Cajal [ IR P T2, HBEAAET: 1, DGCRYTE
X 1) o T AL S A B 2 A R AT
Fe AR 5T R A 0 S

B

3 ERSRE
DGCRSMMEE MRV EBREN, NS
miRNAG . mRNA W] AL BY U] Fl 4% 5% 5 1 428 55 B 2
#FE, 7] PL 5 lincRNAFI snoRNAZE & K IEINfE,
TS 5EMNE 2 AR, B2, DGCR8Y)
RE IR 22 AR 3 SO AR SCAE FE ML o 2R 3k 56 4 e B
AR, E W5t &KL, DGCR85 METTL3%54H H.
VE I LA me A& 406 (1) 75 X 5 4H B2 miRNA [
G Re X B S5 VR 2 e A, 51 B e U7
B 20, B 0, 2R MR R Y BT
AU TR N ESRALE 0, BhKGE RERE AL 13U
Ko RNAEMAE T LL4F 52 3 5 B OGB4 moA
mlA. m5C. fB/RE. 2°-0-Me%%, X B RNA &It
L5 P E S5 5 B VAR 9 1921330 DGCRSIAH ST 7
R KB T moA, HLIRERI R IE & Bt T A
RNAEMIE 7 B8 2 0 5 R E. 14, DGCRS
TERMME R E BAEMAER R RIETE, HE
T AH 22 T ML I R B IR AR TE 6 2 (1 50 R B
DGCR8% 5 141 g 5l 41 384 5 5744, (HBE 2 1)
WL S T/ N R A E HESI Y R S R R 9T R

HEBA 5 T4 AR 1 2 0 A 40 B i) v AR e
FIENIRERL | A N 3B B DGCRSH % 4 B 4% 4t 5% 73
WHPEHLEIR A B2, AT RETREAFEETH
LA = FE A BE DB R SR R, B ER AR A 3R
BT, DGCRSAE 20 J fy 18 5 5 73 AL rh Py A 4 ke
(A, WL QAT o 3K LT ] P 0 K DA A D
HIETT SR AL MR AU e . B2, % DGCR8LZ: i
FEEL M I RE MR T 75 4k 25
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