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Abstract

ration protein-1), is a transcriptional factor with a zinc-finger domain. It regulates the differentiation of multiple cell

Prdm1 (PR domain zinc finger protein 1), also known as Blimp1 (B-lymphocyte-induced matu-

types by affecting the expression of relevant genes. Since reported in 1991, its function in regulating the terminal
differentiation of B cells into plasma cells has been extensively studied. However, the function of Prdm1 in embry-
onic development of mice and other animals has not been well understood, specifically in germ cell development
and differentiation. Recently, it has been demonstrated that Prdm1 had an important role in the formation of primor-
dial germ cell (PGC), the maintenance of stem cell characteristic, and the formation of multiple tissues and organs
during embryo development.
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FFEMAL T IIEREES KT ALK Prdml
2 W L3 I e A A SR A0 R A R A A £

1 PrdmlEHF

MNCBIM 5t b 25 A [ 9 Flt (6] Prdm 135 R )7
H1), SLHk #1347 40(£1). HIDNAMAN#K A % H
CDSX BT 73 #T, I CLARIE [F13X Lo Bl (¥ Prdm 1
IR 3 1) [) 95 P 46 86.93%, v /N BRI 1K) Prdm 13
DRl R 91 083.31% 0 A W Prdm I5E TR F-65 Y 1
1, 42K:23.6 Kb, A7 F(E1); /N R I Prdm ]
FER 105 Gk, 24K5.1 Kb, B8N MNE T
HH Prdm LR i i I mRN A W Fp BT Fa 04, JLrp K

(1295 164 bp, ¥ — N4 675 bp; LEAMKN, Jo ik
65 Ah BT I 2w 5 FE 41 (Prdm 1-1A6)P) . 31 L 31E #,
Prdm1-1A6 1] A+4 N Y 1 Prdm1 ) 38 380 Prdml
FLNTE B AR R4 A T A I mRNABY F2 4K, 1fif
H B RIEAFAERKZE R, KPR, FEARN Prdm 13
DT PR 38 1] RE A7 A0 M v R R IR U 05 LA, AT
SEI LI Re I 2 FEE

NS N B Prdm 15 R B AT ARACL ) 25 R 35k, AN
Uniprot &t [ 5045 4 3 $/ B 19 Prdm 185 1 4H
TR (F2), & Arsopmal il B 14— 2 45 K T &R
goxt /N AT I Prdm 128 (13547 20 07, RILASTE
B 25 R3O S AN G e, 3 AR AR AR
Prdm 125 1 K£198 kDa, ThfgX = T4 A P MR T

&1 NCBIEAHIX T PramI £ E{E 2
Table 1 The accession numbers and lengths of Prdm1 mRNA sequences in NCBI

reference number

reference name

TS 2y i J¥ 5 H S (bp)

Number Name NCBI serial number Base-pair length (bp)

1 Mus musculus PR domain containing 1, with ZNF domain = NM_007548.3 2472
(Prdml), mRNA

2 Homo sapiens PR domain-containing protein 1 alpha (Prdml) AY198414.1 2370
mRNA, complete cds

3 Bos taurus PR domain containing 1, with ZNF domain (Prdml), NM _001192936.1 2487
mRNA

4 Macaca mulatta PR domain containing 1, with ZNF domain, ~XM_001087708.2 2478
transcript variant 1 (Prdml), mRNA

5 Rattus norvegicus PR domain containing 1, with ZNF do- NM_001107639.2 2475
main (Prdm1), mRNA

6 PREDICTED: Ovis aries PR domain containing 1, with ~ XM_004011238.1 2487
ZNF domain, transcript variant 1 (Prdml), mRNA

7 PREDICTED: Equus caballus PR domain containing 1, XM_001501824.2 2475
with ZNF domain (Prdml), mRNA

8 PREDICTED: Sus scrofa PR domain containing 1, with ~ XM_001925350.1 2487
ZNF domain, transcript variant 1 (Prdml), mRNA

9 PREDICTED: Felis catus PR domain containing 1, with ~ XM_003986415.1 2 064
ZNF domain, transcript variant 1 (Prdml), mRNA

10 PREDICTED: Pan troglodytes PR domain containing 1, XM_003311532.1 2076
with ZNF domain (Prdml), mRNA

11 PREDICTED: Gorilla gorilla gorilla PR domain containing ~ XM_004044465.1 2478
1, with ZNF domain, transcript variant 1 (Prdml), mRNA

12 PREDICTED: Trichechus manatus latirostris PR domain ~ XM_004372432.1 2076
containing 1, with ZNF domain, transcript variant 3 (Prdml),
mRNA

13 PREDICTED: Nomascus leucogenys PR domain containing ~XM_003278908.1 2076
1, with ZNF domain, transcript variant 1 (PrdmI), mRNA

2 Uniprot#iBEF AFNRPrdml EBHEXER
Table 2 Information of human and mouse Prdm1 protein in Uniprot database
[ BT K
Bibliographical Bibliographical & Z o ﬁi#@ﬁi Ba)sefpapi)r length
Protein name Organism

(bp)

075626
Q60636

PRDM1_HUMAN
PRDMI1_MOUSE

PR domain zinc finger protein 1

PR domain zinc finger protein 1

Homo sapiens (Human)

Mus musculus (Mouse)

825
856
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Prdml gene
Pro/Ser Rich ZF

Prdml protein

Bl PrdmlEFE R EQEHTEE
Fig.1 Schematic diagram of Prdm1 gene and protein

R3 NREFEMER RITFRARIES % HER[6]12050)

Table 3 The formation process of mouse germ cells (modified from reference [6])

JEE A % T

Embryo age Major events

E4.5 Formation of trophectoderm cells, pluripotent epiblast cells, and primitive endoderm cells

E5.5 Extra-embryonic ectoderm cells begin to secrete Bmp4 and Bmp8b, at the same time BMP2 begins expression in
the proximal VE and Prdm1 expression in the epiblast cells

E6.25 Bmp4 level peaks, Prdm1 positive cells appear as the precursors of PGCs

E7.25 PGCs become identifiable as a cluster of approximately 40 cells at the base of the incipient allantois

E8.5 Prdm1-prmt5 directs histone methylation of PGCs

E10.5 PGCs migrate to genital ridges

El11.5 Prdm1-Prmt5 translocate from nucleus to cytoplasm

E12.5 PGCs differentiate into male or female germ cells

A B MR X LA S SETES R, e 3 2 1) %y
ik AT C2H2- B R 4k . o, Prdm 1 (T
PR 45 A BB S DNASEE X k45 &, I+ 5Prmts
SRR R P S RSN R AR A R A 1Y
HIEAL A 1, {5 A TT K BEHEDN FL AT TP 2R
SRy TR E IS KA WAEK T

2 Prdml*4 B A E LB

ZIN BRUVR I A B A0 i %) TR o BRI A 2 48 AR
TH R (33), (HI2 X T Horh L BE 75 28— IR i)
Wl AHEFUEE H, Prdm 145 F A5 /N B 5 i O
J WA, AH 2 AEPGCIE L #2 H, Prdml1ff)
ER 2 R W, /) UG 7E4.5 KR (B4.5) I8 A AA A
RN 5 7R NIE JZE 41 i (trophectoderm, TE). £
e 1AM IR 2 41 i (pluripotent epiblast cells, Epi) il 5t
U 9 IR )2 41 i (primitive endoderm, PE). FIE5.5H/,
AR IT LR R 0, PEMIEpiL R B IR AR IR =
41 il (extra-embryonic ectoderm, EXE) 4 73 i Bmp4
FIBmp8b, [ I EXEFMPES 14 117 >k ¥ 4 IE 2 (VE) 7>
WBmp2. MK G B M B, Bmpfi 5 il B %

i, FFRE— B BT R I (O Notch I Wnt3 45 538 1%, 1X
IS} Prdm 1% PR 1 — 26 A0 I 23 40 i vh I 46 3R 38, JFAE
A B 20 A SR R e A A A i e R R, 3
E6.0~6.25, Bmp4 1) 73 #h 1A #1] 5% 155 7K °F, Prdm1BH 7%
AU A PGCH E AR I IS, B JS, IG5 i
(A 2 4 Bk PGC IR HT A 40 B A Bl 7EE7.25 /6 47,
AP(alkaline-phosphatase)PH % ) PGCLL 27401 41 Jg
2 1) 400 P 2R A T P o B, A B 40 B P i i A I
YiE . MR, ZEPrdm 181 2K /N BUK G h L RETE
B20 2 A [PGCHE A i 8 4, HILANREEAT IE &
G TR, A Y R AR S 40 ) e 1
76 /N BUES.5 /7 44, Prdm]1-Prmt5 55 (1 & & 1A {fiPGC
H[FTH2A/HAR3 AR AL /K F B 42 =1 fEE10.5,
PGCHF U [n) A B WS 3T ALY, SR JEPGC ) P 4 A= B 41
13 4. E11.50F, Prdm1-Prmt5 5 2 74 M\ 41 o 4%
2 40 i i, H2A/HAR3 LA /K P 8E0, 1 2IE12.5
INPGCHH i A% T Prdm LRI Prmt5 () & B vk, I I A
IR bR A I Dhx 38 &35 K- i, PGC I Wy 1
AEBE AR A0, e R G TR A i

A 274N 0, Dhx381] figfF APrdm1-PrmtSE A
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YOI UL Y, R GA 52 R B S Y A . 7E
PGC [1] A T WL #E Y, Prdm1-Prmt5 245 4[]
FEA FBELAVE M, E13.50, PIIEA 541 B2 4 Kt
LB I 2 S, O R v O 2 i A e o e
NV 3 24, e R e P A B 4 o ) BAT 22 4y
ZABH A, B AT R,

Prdm 175 /]y BUAE 58 40 i A4 P T8 B i v 1 A
M CEE, WIS R, 76 2E gl R R4 S
JE ik B #E % JABLIMP1. RDM14. Tfap2n] LA ¥
Epiblast-like cells(EpiLCs) H 4% & % f£ JPGC-like
cells(PGLCs)!", it — 35 ] W] T Prdm I KL R 7 /N B AR
B4 16 T2 s ot A 00 o 4 40 i A DG 365 R ) 3R 0 A A
5 Prdm 1435 [F) 46 1 A 811 i A2 i R S 2 DR B oG
FERUSY, Prdm 15 R S PGC R A4 4H I 11 45 AE 7 3
Rl 2 —, 5 Al AR DI PR — i W 73X S8 40 i 1) 43
W7 M, Bk, fEARSMNE FPGCHIE R, B9
fUPrdm 14E RiPGCIF)—AN T ZL0 e b &, R AT
N AR SRR (I iG + 48 i (embryo stem cell,
ESC)4ERFIL 2 REVEN — bR & Prdm 1 (1) A1,
Prdm1-Prmt5 5 & X PGCA £ 11 & 4E H R4 &1,
WFEPGCr) A= FA I I A% 1 % Dhx 38 (1) i H il %,
TR UE PR A 5 4 R P I T o

DRI Sk, Prm 155 P15 RS 7L 2805 42 A 5 40 T 7 0 4
TUGE T INPGCIE B 4 B 28 P4 1 24 5 41 1) T A
i,

N

3 Prdml1XFFERRIEFN.OEAR B BI 22N

Bk 7 JVR i 25 5 40 2k LA AR, Prdm L7E JIR i (1)
HoAb AL A L i . W DA RO REE 2 B S
REAS I 2714, YAk, A6 RN B b B P Prdm (1)
FiLEWMMRE.

FEMR G R R R, R 4 RO U 4 R
AU R0 0 5 EEPrdm IE DR ) 3% #6718 BRUE9. S,
JI6 P A7 R 2 4 P A4 4 L e A W 1 Prdm 1
(R K IENS, FIE10.5, 3X $6Prdm 1 BH 40 g ik
TR R . A2 M5 R B, 7ESox2-Cre-rescued
Blimp 15848 /N filUR & #IE10.51, IR AT BAE 1
W TR A, AHENAS GE T IR 5 30 k1

A FE, 7E /I BUES.S I T B Py JI 2 mT BAAS U 2]
Prdm1%5 [, FIE14.5 L IX LePrdm 1 FH ¥ 41 A K56
N5 OENIEE B, Moz G058
PEAH L, OB R PR B /> . $IEL6.5, Prdm1 [ %

Mz HE RIS IBEh kLA Bk, %)
Sox2-Cre-rescued Blimp 1548 44 1) /N il BEAT 41 21 2
MEL I, B16.5I HANGETE il 3= 3l ik 75 17

(Rl I, 76 VR G R O JE 1) 1E TR R AR
PrdmI5E R [ 3R I8 7 25 AR H 2210 53 X, {H 2 H Ry
THAEH PPV ARG 2

4 Prdml*Jh5)LAA L KRS

AT RSN, XTI, B AR )L S
A — AW FUIAA BE PRUF A %, JUIHR A 7L B39 2
JUH] CAMBEAAR ST £ i i 55 1457 5% DA R Bo, a2
H G XL RIS & FhoA R K2 i RER L. 3))
YT W 0 5 K AR B AR IRk Rl i b R
ARk R, W CR I, AR LI b Prdm1
()22 IA AR, A A/ B i b B v A 2]
Prdm 1 [ A1, A, 1 2 33X P e s DR - I H 42 R
T A W b Bz ) B W b R A A R I R LRAIE T
5 LA I 7L 00 R B G M Wl ok B T REFL I E IR
MuncanZ5!4E20114F & 30, Prdm 158748 /) L A2 )5
HA 5 RN WAL b R S48, (5 2 58 B AR
1A AU4.3%

K, Prdm IEDN TR IR FIIE W TE . K8,
G ) LA G BIAE S A IR R .

5 NESRE

PrdmIZERAE T3z, B T 2 HEBAH M Bl 24 LA
Ab, X T MRS I 4 e DL A2 7046 . BAH itk (2
Joq T R P AR AR O AF BESE . 3 Ik R B,
Prdm U6 #1282 Jicg S A7 1 15 7E F U7

H AT, Prdm17E A2 58 40 i 2 & 7 1 1A 9 3 2
B AEXTPGCI 5 LA B R G & & i 2 b 2544
SRR E R B R, W LA AE, Prdm13E DR AE AL 41
R Rt i v B A A Y (1812), (R R AR i
PUEE TG BAZ IR 6% . RSN 5 P PGCIE 1
o, BT 5L LLSSEA LRI c-KitfFE I PGCH) i i b i,
AHEFCUESE, Prdm IR W] LUAE I PGCI)—AN 8 i i
R &N,

PAAE % T Prdm I 5L R A2 B8 5 8 5 T 2
AEMIT 7T = BEAE WP AEANRIKOT (K Prdm TRg 5/ BB Y
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Fig.2 The proposed function model of Prdm1 during the formation process of mouse germ cells (modified from references [6,11])
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