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Role of XBP1 on embryogenesis of Xenopus laevis
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[Abstract] Objective:To investigate the effect of X-box binding protein 1 (XBP1) on embryogenesis of Xenopus laevis. Methods :
The expression of XBP1 during each stage of embryogenesis was detected by Western blotting assay, the whole mount in situ
hybridization, and immunostaining. The micro-injection of morpholino (MO) was performed to knockdown XBP1. The expression of
marker genes was tested during germ layer formation, as well as embryo development by whole mount in situ hybridization and real-
time PCR. Results: XBP1 expressions of the nerve, anterior kidney, pancreas, and other organs were detected during embryogenesis
of Xenopus laevis. Knockdown of XBP1 inhibited the expression of germ layer related genes at the early stage of embryogenesis, and
then inhibited pancreas development related gene in Xenopus laevis embryos at the late stage of embryogenesis. Conclusion: XBP1
may be required for the germ layer formation at the early stage of embryogenesis and pancreas development at the late stage of
embryogenesis.
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1.1 A4

HR 4 XBP1 5 K 0 5 1145 S 1 5 b L BT U1 47
MY B XN ok AR ZE B R (morpholino oligonu-
cleotide,MO), fir 44 4 XBP1sMO, J¥ 5 2 :5' -
GACATCTGGGCCTGCTCCTGCTGCA-3" (Gene Tools
A, L), NGB EMRE R (human chorion-
ic gonadotropin,hCG) . ¥ Mt & M (Sigma 2~ Al , %
[l),DNase [ R P21 4 VI T7 RNA R &5
T4 DNA % % B 1 RevertAid™ first strand cDNA
synthesis kit(Thermo Fermentas 7~ #l , 32 [E ) ,RNA 4§
fEik 7] & RNeasy Mini Kit (QIAGEN /A%, fE[H ),
Dig-UTP ,anti-Dig-AP .BM Purple (Roche 72 ] , %i
+),RNA & Bk 7 SP6 mMessage™ Kit (Ambion 2
), % [[),Taqg DNA {37 PrimeSTARPHS DNA %
4 B .SYBR® Premix Ex Taq™ & & PCR ik #| &
(TaKaRa 24 H], HA)
12 Fi&*
1.2.1 A

HE XBP1s 2 P8t 1 X514, il id PCR
XI XBPLs B4 i X 4794 , 715 5] XBPls,
1.2.2 JEps 34k

SLYSRT 12 h Z2 A7 S 200~800 U hCG % 7
WP TS HE BN . IR 4P 524 30 min 5, 2% bt 2 W2
2 BR 32 B0 A0 B 1 5B, £ 0.1xMBSH[ 1xMBSH::
NaCl 88 mmol/L,Na,CO; 2.4 mmol /L,KCl 1 mmol/L,
MgSO, 0.82 mmol/L,CaCl, 0.41 mmol/L,Ca (NO;),
0.33 mmol/L,HEPES 10 mmol/L,pH7.4] ;5 =
AR R B BB, WG B 1 04 4 23 K BE Nieuwkoop F1
Faber 7711 .

¥ 50 ng XBP1sMO 7E It i 4 40 Jfa 38 13 S50 A
4 Adiparh, LS XBP1s Mk, KRR B TE
IR FAE P AT SR T TR B S R TR 3R GR A3 .

1.2.3 ##F 4 %6k 2 & PCR

W S R iR IF B2 U RNA, LA DNase I 38 1k 3F H
RNeasy Mini Kit 2iif , B 1 pg & MRS RNA ]
RevertAid™ first strand cDNA synthesis kit i % 5% 5y
cDNA, DLii§5 5% 1) cDNA WA, R F] TaKaRa (%)
SYBR Green 5] & #E17 S0 7€ & PCR, Fr 519
M i AR Y TRABRA R A (E 1),

F1 XMEE PCRS3I%FT

Table 1 Primer sequences of real-time PCR

S K 44 Bk I (5 —3")
H4 F: GGGACGCCGTCACCTACA
R: CAGAGCATACACCACATCCATAGC
gatad F: GTGCCACCTATGCAAGCCC
R: TAGACCCACCCGGCGAGAC
gata6 F: CAGTCTCGCTGTCAGTGG
R: TGAAGGCACTCGCTTCTGAG
mixer F: CCTAGGATGGACACGTTCAGC
R: GTGGATCAGTGAAGCCCACTG
xbra F: AGCTCACCAACGAGATGATCG
R: AACCGTATACATTGCATTGGGAT
chordin F: AACTGCCAGGACTGGATGGT
R: GGCAGGATTTAGAGTTGCTTC
FGF3 F: TTTAGAAATAACCGCCGTGGA
R: CCGAGGCGTAAAGTCTCCC
FGF8 F: GCAGAGCCTGGTGACCGA
R: TCTTGTTCGCCAGGATTTGC
s0x9 F: CAGCCAGGTGTTGAAGGGAT
R: AGGCGTTCATGGGTCTCTTG
ngn3 F: CGCAGGGTCTGCTTCCTTTA
R: AGGTAGATGCGTGGTCCTCT
pdx1 F: GAGGCAGTGACCCAGAACAA
R: AGGACCAAGTCCCCTGTCTT
sfrp5 F: TATGCGAGGTAGTGCGTGAC
R: GCTGGGTGACTTGTTTGCTG
hex F: CGCGCCAAGGGACATTTAAG
R: TGCTGGTACTGCATGTCGAT

1.2.4 e RAs e R
- pCS? -XBP1s ,pCS® *-sox2 . pCRScript-insulin
Hl EcoR 1 ,pCS*-xbra /] Sal I ,pCS**-sox17a ] Cla
I ,pCRScript-amylase H EcoR V H[i V], #-fdi H T7
RNA R4 Bl & s SR . N & Jin A Dig-
UTP fE o bRic, SRETalifb 5 % 1 .

WS 18 TS ISR, FIARR LR B L WPk AE
2R A K ARBE AT RS IAR A, Z JA I anti-
DIG-AP ik, 5 BM purple #4784 5
1.2.5 Western blot
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[# Santa Cruz 22 &), FUAH B L FI1X 4 1:1 000,
1.2.6 JERS i &

WS 25 A~ B A IR JiG 0 [T, A0 BT RS K Ak
FFEMAE, RREE P =3, &EAH
DAB {7,

1.3 %itFFi*

N SPSS17.0 Ge i 44 i 47 B8 43 Hr . S5 50 4K
P LB + AR (x £ 5) o A0 22 TR ¢ K6
AT AT, L P < 0.05 HZESA G5 L,

2 # R

2.1 XBP1 £ 3F o NSERE R & F i 42 P o R ik
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WL R T2 248 IR BE IR 0 E I E
HUBE AR (18 1C)

2.2 &% XBPls %"t EXH

RARGE XBP1s 76 & B H/ERT, 1 e it T 4
SRS XBP1 BT Y107 5 A9 MO LA % XBP1s, 5
XTHERRAGAR L, 45 XBP1sMO 89 #E iR XBP1s &
Mk i E /b, 28 XBP1sMO ] A3 #5041 il
XBP1s 35 (# 2),

JEE R AL VR T N AR 2, AR 5T R XBP1s X iR J2

DS F TR A AL HOR K A Ak 3 AN IR R
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Figure 1 Expression pattern of XBP1 during embryo development of Xenopus laevis
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Figure 2 Inhibitory effect of XBP1sMO
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Figure 3 Effects of XBP1s knockdown on the germ layer formation

A 5 2% S A )l

kA SXHEM L, "P < 0.05," P < 0.01,n=9,
B 4 &P XBPIs MR A BEHEXEERENF N
Figure 4 Effects of XBP1s knockdown on pancreatic development related genes
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XBP1 J& A5 P9 5 I 38 o 22 1) 4y F =2 — , il
W B F IRED MBS VIR, f AR 5y 52 A 5% A8
Sk B RU LG . ARWESE & I XBP1 7E 4 B Y A
) 3k TR, 7 TS IR BiG %2 B b nT BB S i
IR JETE 1 B SR 5 8

XBP1s By 45#4 KX I e 4 BA frsy vk, i sk A
(NP_001073007.1) , /Iy B (NP_001258659.1) , K K
(NP_001258660.1) . Bt & ff (AAH44134.1) L)L K AE M
JTUIE (NP_001080523.1)XBP1s B4 HE R 541 HE47 1
XFJE &I, XBPLs 78 5 AN [ 4 Ff 8] 47 A R R4 5
N2 N BRI B AL R 53% , 5 B I i) A
RITE Sy 48% . 4 W)t XBP1s g &4 1 AN bEss &
PR or e S5 48,5 AP0 E] A AR RV R ik 77 % o DAAE
WF5E B, JEVTUE XBP1 o] 25 IRED 87 Y% i H:
TG PEIE S XBP1s!Y, 7R 31507 T, XBP1 fEA% R
FIER 1 KO- 14 B 28 3838 FEAR — B0 76 3R I TCHE B Jif
REANF ALK, B ZAETH£ALD
HLOUHAEM S RS MR FHRAR O JIE A AR
AR EL, X—REBA G OB IE B /D B
XBP1 FikAHRIS S5 XBP1 & S sr 2, A
A o TCWE A SRy 452 5K 20 4 BT 3 A5 1) 25 SR %t i 2L 3
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IE XBP1 ik 12 , DU REH 28, 56 4 B /)N
SUZE RIS st T, R T H IR & b T fig
MIFSE AR SO Bl AR IHTCE (R SN & & B 3, R
B R DTSR HiThfig . XBP1 A XBP1s #il XBP1u M
il XBPlu #ifih 254 2 1R , 78 4% 25 1 XBP1s (1)
SR, H mRNA 8 IRE1 894 26 M H RS & 4
HERS , A 2R T (UAG) T 2%, 3157 A2 s (1
AT (UAA) i XBP1s (1 ik 8 4E K 2 396 4~
QAR . AW R FH Ry 5 35 XBP1 55 207 45 1)
MO, LAl XBP1s B2 A%, 7> XBP1s B3Rk, 45
RN XBP1s #F% J5 R G 5300 1 26 20 00 B AR 1k
BN, o AR R Z W, R
XBPls 52 EF MK, LIAERIFFEdE S XBP1
Ik 3k AT 5 R (O R e

AHEFE K IR, XBP1s 76 WG AR v s 3235, X —
G55 B F IRED MR kst pl, RATESC
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