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HE lin-4 #4%%| Caenorhabditis elegans (C.elegans)¥) £ X 7 ¢4 F 0 A H, &2 —FF
RNA %~-F(microRNA). il i #AK R {5 4 4> RNA lin-4 £ AR Fe lin-14. 1in-28 RERF
4 R 3R R IR, 33T lin-4 f& C.elegans K F BT =4z H P e9E R . 4R K lin-4 mRNA EMERE T
8 F-faFe b AR R, MRS B ELIIAR A Rk, 26 X8 R, & R P AT AR 2 lin-4 mRNA
WA, JE lin-14 Fo lin-28 REARY | lin-4 YR B ARG HFAR -8, A% lin-14. lin-28 KA R
T 4% om, VLA lin-14 F= lin-28 & lin-4 ¥ F# K E.
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ZHMEYIRE TR EMM R MM
S0 A3 A (B — B, SRR B RER E 0 FE
RE R T HE R E R R . — AR K,
FERRE R B FE P, FE RN S R IA s & R —L
& S R A F 4 R IS M IE R

fE Caenorhabditis elegans (C.elegans)™, it 7
WA RENNEROR BRI T —RIERAERE
(IR RN Bk AT R IA M3 ], X L BE R SRR A S i
R, X AEIEF R ST EAEE R MAR = EMES
FI AR, A E I [RBT # R ER . B TR IR 7=
N YEREA lin-4. lin-14. lin-42. daf-12. lin-28.
let-7 %, "EAVER T — gAML, #2657 C.
elegans AL R E HIN P, 78 AR K & B8]
Ml s s EERIREER, BHERE R
Jr PR,

TEIX e i LR R, | lin-4 lin-14 1 lin-28
IX 3 A S R R 40 P R 4 I 4 E 4 i %) EURTT T 3
MREM B E EEREHP. LIN-14 BEMHER
& T L1 BRI aiE, 7 lin-14 BIRAZRIT, L1
MRBEMMART, MAET L2 R #ES. L2
W SR B IR ER lin-14 R lin-28 RIE B IE
Yo EAIRThEE T lin-4 RIFIETZEII0H], wE
TE*RAMOKBE ®EY, lin-4 £ — microRNA
(miRNA, B3/ RNA), 4wfd—B 22 nt 1)/~ F 36
% RNA, ‘B T lin-14 F1 lin-28 HIBHIEC,  BEIRHD
FIL M EMHLFEANTERE, Hlin-14 M 1in-28
mRNA /] 3' JE B IX Hl lin-4 HIF5) AN, X lin-4
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RNA i it F1'ef11H mRNA 45 & s 36l 8 & 1k
TRAE A FEFFIER K lin-4 SRR B lin-
14 R ReRZ A, L1 gk EE R HIL R
5. [FFE, WRK lin-28 T lin-4 &5 FFFIRR %,
ML2 MK ERENRS .

H BTE IR B HERN Y T A7 A3 S i R
FIRIE 7310, 55 Rl R H A B —4/ N RNA 53 let-7
fENRAANFEIKRER T KUY . lin-28 KR F
e/ R K B il EEAER Y, Fif
e RIEF5 A0 LA AP, X HAh £
MY R EEANHRBEAEREND. BT lin-
4 X} C.elegans H1%) UK & M Bt #2740 f) 5RO E
B, lin-4 mRNA 1E C.elegans )X 84 15 ¥ R I
18, lin-4 RNA FIFE7ER =6 B B i A oA B D Y
ik o BICRE RALIATIERLN lin-4 1E C.elegans
REFTHI > ATELR

1 #RI57AZE
1.1 ##

SZ56 BT F BBk B Caenorhabditis Genetics Center
Ak, FEARAE N2: B4R ; DR441: lin-14(n179)
X; MT1524: lin-28(n719)1.
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B 41¥E A VIR . GeneRuler DNA Mixture ladder £l
A& ¥4 Hf MBI Fermentas 23 @] . i [PDBGAF] & A
RO v, Gl LA T A, 51500 5
lin-4F:5'-CCGAGTCTCCCTTACTGCAA-3; lin-4R: 5'-
CCTAGGCCTTTTCCCCGAATACCATT-3',
pBluescript II SK(+). E.coli DHSou /852 2540 i fi A
1.2 A&

1.2.1  lin-4 35 B kh &9 PCR Y 3% LA C.elegans B
A LRI 41 DNA AR, LA lin-4F 1 lin-4R 4514,
5 ul 10x S, S ul 2.5 mmol/L dNTPs, 0.25 ul
5 U/ul Ex Taq, IR Z&/K 2 W SR F 4 50 ul. PCR
RIVFEITA: D95 °C 5 min, @94 C 40's, ®57.9 °C
55 s, @72°C 1.5 min, HOEI@ 37 M, © 72 C
7 min, ®fFFF4 ‘C. IS5 pl PCR =4 Bk K &9 1
giR.

122 lin-4 RE LM% lin-4 PCR Y% T4 il
AT E B RE L A vk Ak, R BRI, S i 2
& pBluescript SKII(+)(£: Smal B§Y). W1, B
JEwE e HL vk s aliAb i) &, #54K E.coli DH54.
A PH A 7a 5, £ 50K, BamHI A1 Xhol BEVIAS S
FF4r#fre

1.2.3  lin-4 cDNA 354169 & A4t DL e BE b
& lin-4 Fr BRI BTR AR, lin-4F  lin-4R 75|
Y, 47 PCR ¥ 14, JEHIKIGH.. LLiZ% PCR P41k
R, 43 SLL lin-4F F lin-4R 35149, HbEEFRI0 K
dNTPs 4K, 17 PCR ¥ 1443 5 & Bl AR
NEEBRER. PCRAAZE N: 2.5 pl 10xPCR 2K, 1.2
ul lin-4R Y lin-4F 5|4, 1.2 ul Dig ¥xic ANTP, 0.5 pl
FERR (55— VX PCR 724)), 0.12 pl Taq B, 19.48 ul L
K, BMARL 25wl TREIRRIC S8 U 22 B i A AR
BREFRIA N 2 AIE 1wl PCR 388/ F. R B4
JR, FH 5xSSC FkE Rk 100 5. 150 {51200 fi, 4%LA
TP BT RS W B ER AT HE F I, A AT
— Ui fibrac, JERIEER S AN MG LR
Nk R SCEERRET SRR 1 ul, 100 ‘CAEHE S min,
SRR T UK Lo 15331, WA RIA IR M AER L
HEED D100, 1:150. 1:200; RXHE1 :100.
1:150. 1:200, BT, ®IL TFHEY 30 s, ff
S ) R AT &5 G B 1. IxSSC U2 K, &
X 10 min; PBT(7% 0.1%BSA)V%: 2 ¥k, £#7% 10 min.
PBT(# 0.1%BSA)£f 4] 30 min. A1 :2 500 %
I = E DU, 75 30 min. PBT % 3 &, BFiX

10 min. DETEK $EM X, 1K S min. JIA 30 pl
Pty LS PO E R R5 S, PBT 3E 10
min B3R, 2R EIR 5xSSC B 150 I F.
R 5195 R AR -

124 RALZER C.elegans HARA T FRHE, B
FE1~2 Ko TEREHIEE TP 15~20 55 0o iy e At
FAA AT F, SR ZeAg 2, LA, 5 CCD %
FZ1f Nikon & #UBE 0 B, FHHRDEE I LU E K & I
1.

2 %R
2.1 lin-4 TEME

PCR ¥ 1#13545 k£ 700 bp [¥] DNA HBL(& 1),
5eBE N\ pBluescript IT SK(+) 2R J5 £ TR D) % 58
(K 2), AR 4T PCR iHiE (K 3).

2.2 [RIFR

22.1 lin-4 mRNA ZESFAR b RRMH KA lin-
IRGEEN SR G A 85 R B, R RN (N2) L AR
532 40 i B AR AR G LB, Y (f % 90% LA b
HAUERE R IR RS R — S L DB L E; B
Ji XHILEUE, HRERIAE R R (B 4).

lin-4 mRNA 253 A 703 1E BY ) RLPIIE A A
WGl (B SA. B 5C. B SE), 4kt
TE A TE BT 75 4R N I 40 i i b L2 R A2 Lin-4
mRNA J777C T (B 5G). Feklhhin A\ DAPI 421k
G oA, LAV B2 A B /O X B (B SB . 1 5D
5F. Bl5H).

e LD PR A IR lin-4 mRNA )
FIE(E 6A); VYSHZN di(L4) B4 ik B IA B T, Jetd
BIR, lin-4 mRNA 5] A (ERREE . 4L
P (B 6C) . MifE R lin-4 mRNA FE 454
1552 K AERARR (B 6B G) e ER PR IE B A,
Yt iR . e G YRl A A0 I A% LLA 2 Kk I
(K6B. Me6D. K 6E. K 6F).

222 lin-4 mRNA £ lin-14. lin-28 B E/R+ 84 K 5,
MR A {E lin-14 22751k DR441 F lin-28 KA

MT1524 ) JEAT ZeAC kG I &5 R b5 B A= B A R AAAH
6], B 7 5 MT1524 SR B LB 7A). 11 4 LB 70)
A (B TE) M B i O & DR441 it (B 7G)HY
Petath o, £ lin-4 mRNA XM RIEKE 7
B lin-14 80# lin-28 3N BN W, TR lin-14,
lin-28 4 lin-4 [P) T eI, HRIAXT lin-4 mRNA 1]
RIEFHEAT W,

SRR, RE/REAKRS
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750 bp
500 bp

1 M

E 1 lin-4 EF PCR ¥ 1%
M: Gene ruler™ DNA Ladder mixture; 1: PCR /=4,

3 2 1 M

B2 lin-4 Fohigy)
M: 2-log DNA ladder; 1: BamHI+Xhol X #17]; 2: BamHI HEG]; 3:

Jo R .
3000 bp
750 bp
& 3 lin-4 B¥i PCR ffik
M: 2-log DNA ladder; 1: PCR §iiik /%) .
100%  100%
100%r 939%, ;
80% [
s 60%
o/
H 40%
20%
0% »
‘§‘§\\ & N &1\% \
&Y NN ¥
~ \\\
Y 5 T

E 4 F43B lin-4 mRNA RT3 LE%HITE

3 itie
lin-44E 43— EE5 )/ RNA (microRNA) KE[A,

I 5 H ) mRNA ASEAECH T R, 70 C
elegans ) H PREEI PP EEAEH . 1 Ceelegans
(PR A BN, lin-4 LY lin-14 R lin-28 1) 3' k4
I IX &5 G I U A ILR A 7 lin-14
A1 lin-28 [Pk % ma 2 26 iy 3 AN Bk &, eAl]
MIThfE tHT lin-4 21K 52 240, Yo T 5 K40
MEIKE g, lin-4 WRIE P LUK lin-
14 lin-28. daf-12, kM52 let-7, 1] let-7 XM
WP Lin-41131, lin-4 mRNA {5 WG § 146
Ik, TAETE R B4 U A A, LU XOTF iRk,
FEAT AN T lin-4 RIE? HaTk AR

T HRIE lin-4 Rl lin-14 %} C.elegans 1% HL 115ty
BN, lin-4 [PFR0K R PEAG 23 I3 vy &b 4 7 A5
A, 80 H R B Rl PRI A lin- 14 K IA &
A LLIER i, IXGE R 54t lin-4 Wk B ERIL S
) G HLEE [ 2 H R Ie A

lin-4, lin-14, lin-28 I[N 52 AL PR H R I H
BT 155, Euling 250540, R4 EIX 3 AN 5 BT T
AMB(VPC) IR B A K. X3 MNEERTEAT IR E
PR T AREIME R ? At lin-4 X]L lin-14.
lin-281P A 2 38 il i 1 ﬂtﬁ’m LA SE
EAEH? HATEE A I 7 s, S84 7(1 oAb )
W ARE] T let-7. lin-41 A lin-28 z*sun@ﬁeu i H
lin-28 WAL/ IG R & Tk 21 i A FHUO, 4y 5l
2 let-7 I Re T KL DN ras PV M. (5 H o2 H
HEZN W) P IR VAT FE B lin-4 ZSUI LA, I 7540 HiAth
S lin-4 ANAFACEE lin-28 ML HAB 3L 13k 4 7
W, HArMAR®, AR T D8R
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Detection of lin-4 mRNA in Caenorhabditis elegans Wild Type and
Mutants via in Situ Hybridization

Ya-Jun Gao, Yu-Rong Yang*
(Key Laboratory of the Ministry of Education for Cell Biology and Tumor Cell Engineering, School of Life Science,
Xiamen University, Xiamen 361005, China)

Abstract lin-4 is an important heterochronic gene as well as a microRNA which plays an crucial role in
regulating the larval stage transition in Caenorhabditis elegans (C.elegans). To determine the function of lin-4 in the
temporal and spatial development of C.elegans, we analyzed the expression of /in-4 mRNA in wild type and mutants
of lin-14 and lin-28 via in situ hybridization. The results showed that /in-4 mRNA presented in the early embryos of
wild type, and could not detected in the later embryos or L1 larvae. The level of it continued to increase through L.2
to adult worms. During subsequent stages of development, it presented in the epidermis, and also in the germiline of
adult worms. In lin-14 and lin-28 mutants, the expression of /in-4 mRNA pattern was same as wild type which
implied lin-14 and lin-28 was the down streamed gene of lin-4.
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