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RS

SRNA E&AEMAEGAT T AT R EEM T E0MER. EFEIEAFET,
%5V AA B 69 sSRNA [ ALG-3/4 26G sRNA | €% 2 £ 25 A RF. i
S&, IFE-1 R AFAGEZRBE T EIFAE WL ZARRAR, T REEA %K
AAmIR R G E . AT RMBREE [ AEFELIEET IFE-1 A4
4] S [ 45T 40 48 H sSRNA | B, FE&EB8AETRA MG, A =F M
P, ARAE A IFE-1 4= 26G sRNA 89 £ s &2 A Mo B b &AM IFE-1 257
¥h BB & NYN-3 #£32 3 30 %] msd-1 mRNA £ 41218 26G sSRNA & Ko &1
1% J/| Western Blot. IP. % X BEAMSLS ik, 4R3 7T IFE-1 A= MSD-1::GFP #9 i
1%, BIE ife-] EFHHILT, HiB A MSD-1:GFP A RZAAVE. £
HR#Z® QR ERALLENSHT, KROVT AEH msd-1:gfp AAE RN 5HHT
L EE LT E &) 9845 L R & 69 26G sSRNA , A 24 J& s A 758 42 sSRNA %

Y dp ) H B & BLA — AR R ST ik



Abstract

SRNA plays a crucial role in sperm function across various species. In
Caenorhabditis elegans, the absence of the sperm-related SRNA ,alg-3/4 26G sRNA,
results in infertility at 25°C. Additionally, IFE-1, a homologue of the human eukaryotic
translation initiation factor EIF4E, is primarily expressed in the male germline.
Previous studies show that ‘defects in IFE-1’ or ‘the lack of sperm-related SRNA’ both
lead to defective spermatids. Given the similarity in their effects, we hypothesize that
IFE-1 is involved in the pathway of 26G sSRNA generation. Specifically, we propose
that IFE-1 assists the enzyme NYN-3 in recognizing the msd-1 template and cleaving
its mMRNA to promote 26G sRNA production. Our research explores the relationship
between IFE-1 and MSD-1::GFP, revealing that under normal IFE-1 conditions, high
temperatures do not affect MSD-1::GFP expression. Besides, since GFP is only
expressed in male sperm, we infer that msd-1::gfp functions only in male sperm. The
potentially positive regulation of MSD-1::GFP expression by 26G sRNA offers a new

therapeutic method distinct from traditional SRNA-based genetic treatment.



&, AR

SRNA EFIERBAFTERGBAETHEFZELHAE, sSRNA ZHEE
QA 200 BAZHBR 69 RNA 0 F, AR AS P L% &8 RNA F4895 KX, =
1 R ApH) LA A F mRNA 69 % 3. K345 20-30nt 49 sSRNA #F&F= argonaute &
B4 4 (e KE 56 ALG-3/4), sRNA — 7 & ¢ argonaute £k3%, [F]IF4—AZ 4
BAZE FAEA

BRFTFF R, sy 26GsRNA A 1E 4 ST AT &4 2, ¥
BHRATR /). EF R (25°C) #:) PR3 26G sRNA #9% ALG-3/4 (Conine, C.

C.,2010) A EH T AR B EKE R, BARERLE, wE—,

A
Spermatid Counts
600 =
[]20°C
= - [J2s5°C
=
T 400 - =
E ——
o) = = = -
Q.
)
“5 200 = = e
- =
0
fog-2 alg-3/4; fog-2

B —. 4 ALG-3/4 09N F BIEAAEHEe5H (25 B) TEERKTEHE R

(B R &% : Conine, C (2010, February 23). Argonautes ALG-3 and ALG-4 Are



Required for Spermatogenesis-Specific 26G-RNAs and Thermotolerant Sperm in

Caenorhabditis Elegans. )

B—7 @, ife-l LR FEZHEERN, REBIEAFRIXT elF4E 49 R
BRAERNZ—, CRABAGEFRLIERT lFAE 49 EZ R RAR, elFAE BA A
AR AL P eIFAF . 6-4 (elFAE+elF4A+elF4G). elF4F #. &4 F, elF4G 7T
32 PABP (poly A binding protein) #&4&, ##3k 3’ poly Atail, 1£ RNA # &I MK,
elF4E T # 3k 5mtsAh b ey 7-F L B3F, TiF elF4A F 2 mRNA # 535, &
elF4A - 4F i 72 By & M R AT H mRNA 89 5'3% 69 404545, FIF FLAEAZAERE XOK

BAMNEL, BEBBEEDRELE LA 43s o4, 5F RNA BRKRIF

R AW FE AT AUG 14, S RAELEL, #HEFRHLE, wE =,
ez
s elFS 75 GIP
(eIF4G _ L N
elF4F complex (¢ i - ‘élHA elF3+ e F AL 43S preinitiation
o I e J | complex
elF4E m activation \4 ’
elF48 O
5 Oj?—AUC -G AWA
m'G a) 5 Attachment to mRNA
AA ATP A N
A ’ AA
PABP ‘A
¥y G

y 2@
‘ 5¢L (fﬁ -

= £ 7 AL AUG
A y
ANG 405
_ A}~o
TAATAATAA

le 5 to 3' scanning
B =, #eEkAs T EE (B A RR: @l aft SFER)
f IFE-1 £ &k &AM £ ARG U35 B 3%, A5 R R 9 ZDRAE AT
(Anahita amiri, Brett d. keiper, & Ichiro kawasak.,2008). & A A7 F 4245 B -F ife-

1 5 — SN BAT A 16 83 AT T 75 i & B A $& 1% (Henderson, M. A.,2009 ),



o R ATHE SR P 40 NYN-3 4 — A% 42 BB BS, =T 41 4 B A% & B 49 mRNA
Y& AT R, 1 f g RNA A 85 (rrf-3) A3k 30 44 89 mRNA HAE M Ak 26G sRNA,
#%F 26G sRNA €32 ALG-3/4 &4 HR#, RIF ALG-3/4 € T#H3 26G
sSRNA —#2 4 HAZ X B4E A (Tsai, H., Cheng, H., & Tsai, Y. ,2022).

& EPTIR, $') 26GsRNA B EAFTIRITAE ), S B8V % ALG-3/4 £%
#1469 26G sRNA (Conine, C. C. 2010), RAEBAZEFLILRET ife-1 H 54

(Henderson, M. a.,2009), &M1& FEA G ETHRT, A AT

W, EMAETELFAMB, B IFE-1 2R EAMBAARGALZER, Bk
KAMB L IFE-1 A 5322 % By % % NYN-3 3% msd-1 mRNA i @ 4L 26G sRNA
AR FEIE T, de B =,

MBI L, ERATHIIRRY, AMVFIE ife-]1 £ 5 —SNBAT A $RIGAF S
BARF, A& B A msd-1:gfp VFARERLR, WFE ife-1(tm4249) & % =R
FZIBETRHRIGHFEALT, A THEZT AT ORATHHE, BFEB LR

LB FEZE IFE-1 & & A 2 31% 8 NYN-3 7% msd-1 mRNA & @i ALG-3/4

~

26G sRNA 894 5k, & T A mRE,



(a) assist

IFE-1 ? NYN-3 (Ribonuclease protein)
5 © ~ BE®---3

msd-T mRNA
(b) rrf-3 )
6G sRNA
(RdRp) .--2--. 5‘
5 | 3
msd-T mRNA
©) ALG-3/4
266G sRNA

ALG-3/4 regulate I

LI —_— 11 [ EEEERREREN

26G SRNA ? msd-71 mRNA afp

B =. IFE-1 %324 NYN-3 #7%] msd-1 mRNA £ W& % ALG-3/4 #%3# 49 26G
SRNA Z T e /E A% HI B . NYN-3 1%] msd-1 mRNA (4= (a)) 44, 1% rrf-3 VA
Z A ) 69 mRNA B2 ZA4H £ a% 26G sRNA (=& (b)). (B k ik :

fE# 4 %)

AT S LK, B4 sRNA EZAEMAEAG TP A2 E 2 M & 2 091F

B, mAEHBEEARSZ ST, B T4) 266G sRNA | HERTRITRY, TSR

BF £V % ALG-3/4 #7369 26GsRNA  (Conine, C. C.,2010) |, K& AZEFR

¥5 B F T ife-1 A #2174 (Henderson, M. a.,2009) , & AFE45F B A 42168 2R 3

B KA RREH LB TES RIEAFRAT IFE-1 ZFRWHIIEEE NYN-
%)

3 78] msd-1 mRNA i o % 26G sRNA #94 m%, H&ZAMIIK IFE-1 £ %



%318 % NYN-3 ¥9%] msd-1 mRNA #£/&
HREKMFE msd-1:gfp EARTER, BURHFEISAFRERAE 15 K. 20
FFa25 BT ife-1:2xflag;msd-1:gfp VAR ife-1(tm4249);msd-1:gfp + T 094k &
BFAZFONELEREEZRE ., §7 Mcherry::H2B &£ % J§ 4o fe by b otz R 4 &8
EBREAHE R, RAiLiEZERMER LB TR ife-1(tm4249);msd-1:gfp F=
ife-1(2xflag);msd-1:gfp 6945 T % &% X% & = Mcherry::H2B & L= 49 tb{h £ &
it % i8 9 77 & Zh ik B RT-qPCR AR B| 7% SR T 75 ik 89 2xFLAG::IFE-1 #. &4 &
L& H msd-1 mRNA, VABREARSL L] IFE-1 &8 sRNA F& & #7445 T 4 %
M 0 S-S
HA VL SRNA AE 2 2K R 609 75 ik K305 £ 18 sSRNA &9 & 15 3845 LA 4
ABER, BARAELSETE 266G sRNA E0UE R AL med-1 K B 69 & AALFHF
Ko MM BHE—FHFTRT HHL FRES, ARFEZUARBMEHEX LY, #

Je b A R A8 AR SRNA By ap ) 3L B R L6 55 —AE K R I8 77 ik

N, BRI A

—. FFR B8
Fd msd-1:gfp VF AMTER, BRFE ife-1(tm4249) £ % =B % =5 BT A
BRIGHIERLT, M THERALZTORAZTHVE, E:8 RIRITKRHAEZL IFE-1

R Ll A3 8 NYN-3 71%)] msd-1 mRNA i M2 ALG-3/4 26G sRNA & 4

h

&, HEMT ERAELE



=, AR

(—) R BLER 25 3 AEZL ife-1:2xflag msd-1:gfp R ife-1(tm 4249);msd-1:gfp %
RS- S

(=) #iBG R 2EEMERA 15, 20, 25 BT A sk A B39 4% &% IFE-1
&a kK, FEL IR KA FLAG T 5L# IFE-1

(Z) EBEALBMGEBERNRBRET ife-1:2xflagymsd-1:gfp R ife-1(tm
4249);msd-1:gfp ¥+ (%A Mcherry:H2B), & ife-1 &5 H &G0 HFILT,

GFP ::H2B/ Mcherry::H2B b{a = 2 %

(W) #if Gy R BLEAERIR £ 4L FLAG R UK T 8986 MiEE S5 H
IFE-1 & &

(Z) #i# RT-qPCR #32 %55 5L FLAG P} s =& 578 msd-
1 mRNA

(a) (b)
o Western Blot : EI;E::::I;
/" Mate \ pelidos = ;ﬁf;ﬁﬁ. of IFE-1 ST
Electrophoresis Genotype Worm lysis Fluorescence microscopy

confirmation imaging analysis :

Ensure the presence of
msd-1 mRNA
PCR

ife-1(tm4249)
W, (a)ife-1:2xflag;msd-1:gfp . ife-1(tm4249);msd-1;gfp # B A 4% &5 5 #
(b) ife-1:2xflag;msd-1:gfp R ife-1(tm4249);msd-1;gfp WAZH H A &% 222 B BRIAAL

B, (B A RR: fEEER)



AN

v AR EHBEEM
AR
(—) HEEAR4% 5% (C.elegans) :
ife-1:2xflag;fog-2/V, msd-1:gfp;fog-2/V
(=) ®EBHth:
#AEIR A% (PCR Thermocycler) . K-FExRAIE . £AERE, KR
B-Z. TRIERNETRERE. MIBAMSE., RAH. AF 4. BLEK
4%, Homogenizer. Western blot imaging system. Vortex Genie 2. 7= 2&4% .
Semi-dry transfer cell. multimode microplate reader. &% < #%
(=) ZEH:
M9. Bleach buffer. Worm lysis buffer. Protease K. Taq Master Mix.
TAE buffer. Nucleic Acid Gel Stain (10000X). Omics 100bp plus DNA RTU
ladder. Agarose. ddH20. 1.5M Tris (pH 8.8). 1.0 M Tris (pH 6.8). TEMED.
10% APS. 10% SDS. # ® &%, DTT. IP buffer. Oxidizing Reagent. 25x PIC,
BSA standard. Bradford Protein Assay. Reagent. 30% Acrylamide mix (29:1).
Fresh/Reused running buffer, 5% non-fat milk, ¥ &, —%#i% (Anti-FLAG,
mouse ). —#& 4ui2 (Anti-mouse ). transfer buffer. Enhanced Luminol Reagent.
Amido Black staining solution. Destain buffer. Tunicamycin (0.02 mg/ ml).

Loading-dye. PBST



() 3]F:

1455 CCAAGCAACGGGTGTAATTA

1456 CTCCAGTCGCCGAGAAATCC

1545 GCTTATCTCGAATGAGACCC

1545 GCTTATCTCGAATGAGACCC

1337 CTTCCACGTCTTCTCGAGAGCGT

1338 GATCTGGGTATCTCGAGAAGCATTGA
1611 TCTGGGCTCTCTACGATGCT

1612 TTTCGGTTGTTTGTTGGGCC

(&) EHEEAE
ApE. Excel
<) B
OP 50

(L) HAt:

55*15 mm 3% &, NGM plate. LB plate. Pasteur pipette. Pipette tips.
Serological pipette. Electronic pipette. Hood. % & & . 1.5ml Microcentrifuge
Tube . 0.2ml 8-strip PCR Tubes (Attached cap) . Screw cap micro tube. =

. 1.0 mmdia.ZIRCONIA, 4+, BAFkE. &4, 96 3L . PVDF. 10x10

cm western blot #% % 5 . transfer membrane. %. #IL K . 150*20mm % %



B R RBAL R Tk AT S

HTHARLFagEF, KREBRER msd-1:9fp FA#RELAR, msd-1 4z
BEHEREAGHRFOHFEEH L, AT NYN-3 #EREmnnF o) B2 AR
—, EHMREL—% msd-1 24 26GSRNA Z# | & S kA R, F#TH
MEEAFTEEA (MSP) AW T@dRyREAME, EmiEdSH, &L
AT SUEE A5 i MSP 69 % 32 4= 26G sRNA #9 % # iE 48 B (Ting han, & Arun prasad
manoharan. 2009). # msd-1:gfp %A—# A J& & msd-1 49 /5 7| % 26G sSRNA &9 &
MA7), EAELFIENgfp, ®IMEEET Mcherry::H2B, £ H 673558 &

Baxk I mipnd, @A,

1st 26G small RNA targeted site
in msd-1 gene

\ msd-1 gene
msd-1 promoter GFP:H2B +3'utr Mcherry::H2B

<

Chromosome |l

B &, msd-1:gfp #9353 (B K RR: 1EEBE)
I, KAE ife-1 AT @ Ak 2xflag, FLAG A —AEd /R £4%, miEHH
1569 2 B Aie L RAFA SRS 9ER, B LT 18 A0 R 69 RS AR T R R AL A,

WA FIREAZA HA. FLAG. Myc. GST %, &M A& B 7 UBINT



SR IFE-1 89 R URAL Y, AL G T £ EARA R 12 FLAG &
GHEA M IFE-1 Za il T, ARAER RT-QPCR &R AT T 69854 T 25

A7 msd-1 mRNA.

=\ FRIEK
(—) R BLAE 2
1. ¥ —"% msd-1:gfp () Fo—"% L4 BB ife-1:2xflag (e i B #2)
9 4% #% E 7> mating plate (55*15mm 49 NGM plate ¥ /& 10uL 49
op50) , AN 25 Ekfa, FH—ER K,
(=) Worm Lysis B 4% 2 DNA
1. R R RS 2 B ayop e i, EARKRFAEEN.
2. — % 4 2%F 5Sul % Worm Lysis Buffer + Protease K , 44 3#
¥ (——iEg R *5 (L) HHAmERZ. ZAREHR
4, A 20uL 49 F= E A0 N 8~10 & 4% 53
3. 4% Worm Lysis buffer & Protease K XA 40:3 Za NiRé&,
4. RN g5 MERE R AEBA, B K —F N PCR Tube W4,
I fe RS BARSLTT AR S E IS
5.5 L35, EARMEEAA T Worm Lysis program, 7 B4 T

%k —. Worm lysis % 5§ & 7 32



TEE— |65 & BB [E&EAE Worm Lysis Buffer
TEHR=— |95 & 15 » 48 ([ EF & Protease K %k & &%
yH= 15K [° 7

(=) RAofg24iRJE PCR

1.

FRAIAEARRE AR BBAEST,
(1) ife-1:2xflag
(2) msd-1:gfp

(3) WARGRIERE TR ofp

2. #% 4uL Taq Master Mix. 0.25uL DNA. 3.65pL ddH.O. WA 3]

F 4 0.05 pL #®4F# PCR Tube ¥, #A gfp £ 8 1337,
1338, ARG Rk EM T A gfp £ A 1545, 1546, A ife-

1 # % % 2xFLAG 1£ B 1455, 1456,

3. MAN MR PCR Taq 2x Mix programo

(w) &K Electrophoresis

p)

1. BLE 3%Agarose, it VA— &1&# 42 N\ Nucleic Acid Gel Stain.

2. B EAKTFEREN, 2957H N DNA RTU ladder A tx &

% 8uL.

. Bl ER 100V 32 20~40 542,

Bk E AT RIS R AT AR LI B J0 R



5. i1 msd-1:gfp X ife-1:2xflag R A BMAT, HHEFRAR
AREREFIRERARERSTRESORAK, FEFTT—
oy IR ARAE T B

(&) ®AEH

[E—

. RAER A
2. 2% 3k agarose L& £ 10ul Tunicamycin 4F % kB
3. P 8~10 B EAT RKEAH T, LEESHNA .
4. BB ABEMBT B
(1) ife-1:2xflag;msd-1:gfp #= ife-1(tm4249);msd-1:gfp £+
FHREFATEORLE XX Mcherry L& F A FE O R E ML
B2 %,
(2) ife-1:2xflag;msd-1:gfp /» BRI IER) 18 £ ZAE T BB E T

WTHEZAROERRAELE,

() ¥R&EGH
1. A M9 4R Lay st TR, ARMEEIE, REAZ, A 1000
g B 20 A, A ER EFR.
2. #m 1P buffer (A= AHEFRA) + & aFH A (25x PIC)
+Superase-In, %% %] Screw Cap micro tube, 7= 1.0mm dia.

ZIRCONIA ZE AL,



3. 72X\ Homogenizer & # (VA 3500 rpm E # 10sec, P &k k
& 1048, TAWR) , RE—RERRBK—D4.
4. &% 4R microtube T 7, KARBHE L&, ¥ 1000g &k
320 A
5. Atk &24% 2] micro Tube & 4 & ¥A 10000g & 10 948, %K ¥
LTFR. EMLEERK,
(L) #a8z=
1. #4%% &% BSA Standard W{EHEM AR BIRE 0.0625, M4
— KR,
2. FRAERAE 50 EHF (49 K+lul &)
3. A% 96 LA (=FA) I/A Bradford Protein Assay H4& %
200 pgo
4. multimode microplate reader #]% £ & o
5. H-F ¥4 Excel VAR AArdh, BOLKE Mt HE, FRE
AHRANRA 69BN AR LIRAE, ERE 50 42 (F4z: pg/ub)
(N\N) TR
1. IEEQH A2 4 10mg, FTHEMEORAE,
2. AN Smg #9iid (Anti-FLAG mouse) , 74 B4 — . BF,

3. B4 A protein A/G &9 agarose 20 pl, 3t 24 IP buffer =K.



4. AR ARAuN agarose, 74 FH—E,

(F) B & 2% Western Blot
1. B 1/10 1P ©A94R A&, #5304 P buffer iF R =R H =%
2. W& QB EI% £ 40-60 mg, I Ao loading dye & DTT.

SDS-PAGE preparation
Running

Transfer

A

Blocking, Ab incubation
7. £ &
(+) RT-gPCR
1. B O/10IP TagtR A, &SR & IR
2. /= TRIzol 200 pl, vortex ¥ %),
3. I ANEAF 50 pl, vortex ¥ 4.
4. F£ 4 & 15000g &5 15 048, G EH EF R,
5. AREARE 1:1 m ANEREE, 1ul 89 Glyco Blue, E# -20 &
kAR —o
6. #U I Rk EiFR.
7. VABAR b, #OER EiFR, E4 hood A SL 5-10 44,
8. VAARMHLE 5 B AT AR LR o

9. % 1000 ng Z RNA, FHHAMEZARAZE, KN oligo dt



H A2k E 65 K5 bk,

10.72 N\ 5x reaction buffer, RNase Inhibitor, ANTP. MMLYV Reverse
Transcriptase 722k £ 42 & 60 742, 70 A& 10 54,

11.4% 7.5uL CYBR Green. 6.38uL ddH.O. & 0.06uL primer. #& -1
1Z #4218 14 69 cDNA 1luL E 4 96 ILAE(FE =F4#).

12.3% % 4§ 4% % qPCR programo.

EANNECP S )
—. X BLER & ife-1:2xflag x msd-1:gfp EK&E X
BT R AR H ANHEH B AR ANEERFE, &R 4B, 315 1337,1338 &9
2R AR A AR 520b.p. A %) band, 1455,1456 #9354 A% 7T £ 131b.p.A& %] band,
12 5] F 1545,1546 4935 Z negative control 4 A #83, H K&K #ERT LA HA
% ife-1:2xflag;msd-1:gfp. #EZF B FNBEOTRFPHRT =F, HFE % 8~10 £#
R, 4B <P, MIAT &R T UBERERA ife-1:2xflag;msd-1:gfp Z 4% #5469

B, VMBRET RGN R,



gfp 2xflag gfp

primer:1337,1338 primer:1455,1456 primer:1545,1546
Positive:520 b.p. Positive:131 b.p. Positive: 6137 b.p.
Negative:0 b.p. Negative:83 b.p. Negative: 415 b.p.

A A A
r N & N\ r N

80 89 PC NC Primer 86" 892 PC NC Primer8d' 82 PC NC Primer

500 b.p.

100b.p

B, B AREARNERERE ofps 2xflag. gfp (31F 1337,1338. 1455,1456.

1545,1546) (B K &R : 1EH 8 8 164%)

8-1 82 83 PC NC primer
afp b . 2 L

primer:1337,1338

Positive Control(msd-1:gfp) : 520 b.p.
Negative Control(ife-1:2xflag) : 0 b.p.

520bp.«—f = 11 | ——500b.p.

B, BEFALETKgp (31F 1337, 1338) (B K kik: 1EH#H A )



2xflag

-1 8-2 8-3 PC NC Primer

S LLL LA

primer:1455,1456

Positive Control(ife-1:2xflag): 131 b.p.
Negative Control(msd-1:gfp):83 b.p.

131 b.p.
83 b.p. —100 b.p.

B BREH AT K 2xflag (51-F 1455, 1456) (B K &ik: 1EE# 8 444%)

ofp 81 82 83 PC NC primer
mEEmEw . e
primer:1545,1546

Positive Control(msd-1:gfp) : 6137 b.p.
Negative Control(ife-1:2xflag) : 415 b.p.

400 b.p. 415b.p.

B, BEFAET K op (51F 1545, 1546) (B K k. 5% 4 8 34H)

=, B HF EIERAE 15, 20, 25 BT ARKRMEERRS EEATL S IFE-
1%9:

ANV EAZIRZ 15 B 20 B 25 B B B gh A MEAE R 2 % 100 & I
& G 4 it % Western Blot, 3t VAT 2> ife-1:2xflag % wildtype 1F % Negative control,
53 IFE-1 &A% G ERERAEAL, SR E+, bt IFE-1 R AL % 26

kDA, 2xFLAG & & # % 3 kDA, F7vk 2xFLAG::IFE-1 K/ 345 29 kDA, &



o 15 K. 20 B 25 BN AR RS A IFE-1, =T ABUA 4 69 SRl K

MSD-1::GFP % X &k #.&,

NC 1500" 20°Cd 25°Cd 15°C¢ 20°C¢ 25°C¢

.—-—. r' y ey * 4—>2XFLAG :IFE-1

B +. A Western Blot (#4%: kDA) #E3Z 15 B, 20 B, 25 B s R MR 42
Z IFE-1 &8 A#&. NC &1 4% 2xFLAG::IFE-1 #4954 R4 s, (B K RkR: 1

# B A 0H)

=, REBET ife-1:2xflag ; msd-1:gfp Z /. MR 24 &E germline AT
(spermatids) Z MSD-1::GFP 4 &3 A& & 2 A E& RiHH:

HF BV — I ife-1:2xflag;msd-1:gfp #9 Rk # VA bleach buffer # 4, @

TOP AP BB 5 B A 15, 20, 25 BT, AR R RERA, o BAF = BE A

T AN R BOMEAE R A2 AR LB RS R AT =AE 5k, | A £ 4 % DIC, GFP, TEXAS

RED, #.%X spermatids #= germline #9% Ak A=, wBH+—. + =,

W B+ — T #£3% ife-1-1:2xflag,msd-1:gfp £ 7~ Bl & BT &9/ 22 MSD-1::GFP
AT EARA L £ EZ R KRIVT 40, £ ife-1:2xflag 890 23245 F, =B ¥ MSD-
1::GFP 8 & L& A % & MR &% 26G sSRNA ¥ £ % 4= msd-1 KB,

i fMiE MSD-1::GFP £#., &I EFR{E AN GFP A& Ch II %1%, MSD-



1::GFP AR AT AR BLEAG T

PEE A+ b RS B e A ) B AR 3 & MSD-1:GFP &3, B+ GFP Z
heBXEFEOAHRATR-FEGE A% X (Autofluorescence), FEIFR g #
M. Bk, #&M38%A MSD-1::GFP #A4T 6L AT 2 HE, T
msd-1:gfp P S-SR IZAHET o

DIC GFP TEXAS RED

15°C

20°C

25°C

B+—. 15 &. 20 B. 25 B TF X/ spermatogenesis " 1 A kI 5 69 4 74 4 e
% A5F (spermatids) 49 DIC, GFP, TEXASRED % #%. KB PR3 £ =4

VR E T & spermatids F GFP WA B2 E A ABEFERL, SLRET ife-



1:2xflag ; msd-1:gfp, ETFRE T4 T MSD-1::GFP 69 2 &8 % £ % A
T #% & B % 26G sRNA E % 42 msd-1 KR, 1147 gfp 71k B. (B A RR:

(=R R ELE)

DIC GFP TEXAS RED

15°C

20°C

25°C

B+ =. 15 &. 20 &. 25 & TF ife-1:2xflag;msd-1:gfp Z hermaphrodite 4% #%.
v GFP 2% &% A& & A& A R -F &% 69 A 12 % & (Autofluorescence), i
B A AR, BT LA 2] 48 874 male 4% #%, hermaphrodite /£ = A28 & T
germline &9 MSD-1::GFP % &% A& & & N& B, 154 msd-1:gfp PAF RN 8%

M. (B A RR: EHHR A8



. YA FLAG #R %45 8 &, I AH % B Bhk 534 IFE-1 & G 4 EAERK:
HBRE G4, RODIA ife-1:2xflag;msd-1:gfp B fog-2 9% QH ik
Wt LA RRREY, EfREFEaEAHLE, AHFT E I ERA ife-
1:2xflag;msd-1:gfp 8950 A €4 2xFLAG::IFE-1, 4 R4efA#l, A LFHRZ R
W EOEEE A 69 mg, WE T AR EFR band & EAREARAEE O F R
Y, BAEIEA P T ALE 29 KDA 69 band, B &AM T LAEESE FLAG A %I
BT IFE-1 89 & &, sboh, &A1 5 12 ife-1:2xflag;msd-1:gfp & %] 29 kDA 49 band,
m fog-2 A . kel =, &5 RT VARERAE 594 4% VA RT-qPCR AR BIZM A D

2 %A msd-1 mRNA,

R € LTiFk  ReEZRE LR LiFgk  REEAS

ife-1:2xflag ife-1:.2xflag ife-1:2xflag fog-2 fog-2 fog-2
IP Flow through Input IP Flow through Input

35 kDA
2XFLAG::IFE-1
25 kDA
B+=. &7 2 k0B £z FLAG 5 H £ %55 5T IFE-1. (£ %

%% & IFE-1 Uk, L&, R4E&H, #HRBE FOG-2 K. LiF. RiE&H)

(B F R Y48 404

A, RELRH ife-1(tm4249) x msd-1:gfp E k& R



BNV % & ife-1(tm4249) 69 HEHE B 88 F2 msd-1:gfp 69/ #: 17  He, BAE
FoTREF—H B, TARLETTRAEETEARRR. B ife-] A5 F
AR, XA, mlEkERTAE D, BRI ife-1(tmd249)4 5
By, WIMIA RS R ERARILE A gfp, BT H LA ife-1(tm4249), msd-

1:gfp Z 4% ek 0y BAR KM EAT P,

1 2 3 4 5 1 2 3 4 5 Primer 1 2 3 4 5 Primer

ife-1
ife-1(tm4249)

gfp 1337 1338 gfp 1545 1546 ife-1 1611 1612

B+v9. B ife-1(tm4249) x msd-1:gfp KB (B R RLk: EHR A 18

. AFHEIARER

—. 143 ife-1(tm4249);msd-1:gfp A& ife-1:2xflag;msd-1:gfp ¥ F4&EEXEZ @
#= Mcherry toffieg £ £ :

W AT 69 LR F g ife-1 A —INBAT A SRIGIEIF LB T A B fe i m
RE, SERRKERATE RO TERSL ife-1 2% R FH =M BTF A H14, BTN
FhAMME SR, LT TEA MG H RS, BRI RE
ife-1(tm4249);msd-1:gfp &9 & P ELEK 2| M4 ife-1:2xflag;msd-1:gfp 45T 4 &%

X E O E & & Mcherry &R ZA69% ), B+ 2,



in ife-1:2xflag, ife-1 mutant
GFP::H2B

Mcherry::H2B

remains constant

+ A, B2 ife-1:2xflag A= ife-1(tm 4249) mutant EHF 09 &R A Z A X
REE2R, RBEAMGEREK, KPR B E ife-1(tm 4249) mutant F BILE|

ek . (BhRR: FEER)

=, FARE %45 FLAG .8 ARA LWt B & B x40
2T B IFE-1 2 & %AW 8 NYN-3 73] &5 msd-1 mRNA it @42 i 26G
SRNA 694 &R, KA1 L FLAG %75 B s a4, vl 7 B LA~ &

A OA IFE-1 89& &, ABITHA 449 RT-gPCR 48],

=. RT-gPCR:
#%i® RT-qPCR ##] 2xFLAG::IFE-1 i A &2 % & A msd-1 mRNA,
HIR 2XFLAG:IFE-1 B A AR st RNA A A8 M 72, & Mm% IFE-1 /£ sSRNA

B I8 b HAME T AR D ERA E

W, #EK 26G sRNA felf T4 &8 L E AR A EMAA:
HATIS T VA 8 A B 26G SRNA 69 A & F= MSD-1::GFP %k 3. & &9 F 4 M

1%, A —F T ## 26G sRNA £ % iE 6 F4E msd-1 mRNA, AR HATRT



fif IE 12) 42 B9 A

ARG T T #EIFE-1 447 ¥ 8h 8% & NYN-3 27 2] msd-1 mRNA & & 12 & 26G
SRNA 4 p&, A5 —F 7 M 26G sRNA 4o/ iE ) 345 msd-1 mRNA, K& AHZ
VAR BN A X A 4, B A R ABiE sSRNA E4pdpw L K &AL —F2HA

KR &R T ko

—. BT ife-1:2xflag;msd-1:gfp B R &R 5 H I
Z. AAES male 4% £k, hermaphrodite £ =A4%:# & T germline 894k & % £ & &
FB, BWAFHR msd-1-gfp £ F75 5 A A AN RGHE T
=, REGBAT ife-1:2xflag /» A H5T 49 MSD-1::GFP 2R it &8 £ & &
P17 42, 4 ife-1:2xflag 8P, BE ¥ MSD-1::GFP 89 2 LA A HE. &M
8 % h 74 26G sSRNA 7T VAE # 4F B, 384% msd-1 mRNA, &4 7% gfp 57 %A,
173 38 3% 3 AR B B B VA U LS AR M
W, TN AER msd-1 7T & IA spermatids, £ K BT K AITE K BP4E A2 N GFP

HA ChIl #iF, MSD-1::GFP 1R AR T VLR B EAEF



RFT AT T R IBA T AEE AR B 10
Henderson, M. A. (2009, May 15). A Germline-Specific Isoform of EIF4E (IFE-1) Is
Required for Efficient Translation of Stored MRNAs and Maturation of Both QOocytes

and Sperm. PubMed.
https://pubmed.ncbi.nlm.nih.egov/19383718/

Kawasaki, 1. (2011, February). Regulation of Sperm-Specific Proteins by IFE-1, a
Germline-Specific Homolog of EIF4E, in C. Elegans. PubMed.
https://pubmed.ncbi.nlm.nih.gov/21191815/

Morrison, K. N. (2021, February 22). MFPI/MSD-1 and MFP2/NSPH-2 Co-Localize
with MSP during C. Elegans Spermatogenesis. PubMed.
https://pubmed.ncbi.nlm.nih.gov/34316545/

Conine, C. C. (2010, February 23). Argonautes ALG-3 and ALG-4 Are Required for
Spermatogenesis-Specific 26 G-RNAs and Thermotolerant Sperm in Caenorhabditis
Elegans. PubMed.

https://pubmed.ncbi.nlm.nih.gov/20133686/

Corsi, A. K. (2006, April). A Transparent Window into Biology: A Primer on
Caenorhabditis Elegans. WormBook.

http://www.wormbook.org/chapters/www_celegansintro/celegansintro.html

Tsai, H., Cheng, H., & Tsai, Y. (2022, August 12). Biogenesis of C. Elegans
Spermatogenesis Small RNAs Is Initiated by a Zc3h12a-like Ribonuclease. PubMed.


https://pubmed.ncbi.nlm.nih.gov/19383718/
https://pubmed.ncbi.nlm.nih.gov/21191815/
https://pubmed.ncbi.nlm.nih.gov/34316545/
https://pubmed.ncbi.nlm.nih.gov/20133686/
http://www.wormbook.org/chapters/www_celegansintro/celegansintro.html

https://pubmed.ncbi.nlm.nih.gov/35947655/

Ting han, & Arun prasad manoharan. (2009, October 21). 26G Endo-SiRNAs
Regulate Spermatogenic and Zygotic Gene Expression in Caenorhabditis Elegans.
Pubmed.

https://pubmed.ncbi.nlm.nih.gov/19846761/

Anahita amiri, Brett d. keiper, & Ichiro kawasak. (2008, June 17). An Isoform of
EIF4E Is a Component of Germ Granules and Is Required for Spermatogenesis in C.

Elegans. National Library of Medicine.
https://pmc.ncbi.nlm.nih.gov/articles/PMC2430591/

RAHL, (2024). AAFJ [ZARER 25 W IR 31 F 4545 F 2 ) RNA 49 4 K 4 #)
Decoding the Mechanisms Governing Small RNA Biogenesis Essential for Sperm

Function in Caenorhabditis Elegans. Airiti Library.
https://www.airitilibrary.com/Article/Detail/U0001-0745240805588002



https://d.docs.live.net/0ee604f379445775/Tsai,%20H.,%20Cheng,%20H.,%20&%20Tsai,%20Y.%20(2022,%20August%2012).%20Biogenesis%20of%20C.%20Elegans%20Spermatogenesis%20Small%20RNAs%20Is%20Initiated%20by%20a%20Zc3h12a-like%20Ribonuclease.%20PubMed.%20https:/pubmed.ncbi.nlm.nih.gov/35947655
https://d.docs.live.net/0ee604f379445775/Ting%20han,%20&%20Arun%20prasad%20manoharan.%20(2009,%20October%2021).%2026G%20Endo-SiRNAs%20Regulate%20Spermatogenic%20and%20Zygotic%20Gene%20Expression%20in%20Caenorhabditis%20Elegans.%20Pubmed.%20https:/pubmed.ncbi.nlm.nih.gov/19846761
https://pmc.ncbi.nlm.nih.gov/articles/PMC2430591/
吳念祖.%20(2024).%20於秀麗隱桿線蟲中探討調控精子之小RNA的生成機制%20Decoding%20the%20Mechanisms%20Governing%20Small%20RNA%20Biogenesis%20Essential%20for%20Sperm%20Function%20in%20Caenorhabditis%20Elegans.%20Airiti%20Library.%20https:/www.airitilibrary.com/Article/Detail/U0001-0745240805588002

[:=:% ] 050007

g adr IFE-1 & d ROERRA Y et o hn d doie il G
% msd-1 mRNA % j2iR5e 26G SRNAs e & ©adfrh3 4 & o &%

B0 IFE-1 27 FEARTAETLE £7 £8 sRNAs &4 SR -

i BT rTiR B

1. #5312 F1] :
ERERL CERBELIE B R ERE

2. PREFEFE
GFP p ¥ ¥ su il S > 8- D k3 Hxpd
FE it o

3. It mIFR A A

Y PR W T Akﬁim; P Fhepithite B LS 2

et -



	050007-封面
	050007-作者簡介
	050007-本文
	050007-評語

