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AA ... Small RNA-specific promoter

BB ... Glutamine tRNA fragment

CC ... Small RNA-specific 3' UTR

DD ... GFP injection marker

EE ... Injection into Caenorhabditis elegans

FF ... Caenorhabditis elegans in which GIn 5'-tsRNA is overexpressed

(57) Abstract: The present invention relates to: a transgenic Caenorhabditis elegans in which a glutamine tRNA 5' terminus-derived
fragment (Gln 5'-tsRNA) is overexpressed; a preparation method therefor; and a method for screening for aging-associated factors by
using the transgenic Caenorhabditis elegans. A transgenic Caenorhabditis elegans model provided in the present invention is an animal
model in which Gln 5'-tsRNA is overexpressed such that aging is inhibited. When the model of the present invention is used, anti-aging
mechanisms can be easily investigated, thereby significantly contributing to various research tields such as that of developing new
anti-aging drugs and screening for age-inducing materials.
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3lE 2 2 (RNA F-9 9] v o)

o 51 bA 5 A o M
2 Bahel AFFAL.

FIFSHEA S mE BB
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[69] ZFFEFY (RNAS Hek 226 .
5-CCTGAGTGCTAACCGCTACACCATGGAACC-3' (A€ 5 2)

[70] FFEFY (RNA 3 Hek 22 H .
5"TGGAGGTTCCACCGAGATTTGAACTCGGGT-3'(A ¥ H 3 3)

[71]

[72] 1 AT, 52300 vrebd uhef o], A Ao 19] A &} mpzh 7] B Lol o)) whe
=S FER RNA Fr2f 9] @ Foll A5 5 et 7o) @i o] F7hghE g1e

AT
[73]
[74] A Al o 4: GIn 5'-(sRNA 7}&] o 2 wnb i Z o] A 2}
[75] Ao 32l A3FE ubREC 2 in vivo ol 4 Gln 5-tsRNA S} =3}9l o] #A1=

T 38E7] Y8he], Gin 5'-tsRNAS #at8l b= & A A3k o M armpa = v dl S
A 2Fat Ao
[76] ol & Al +A, & 40 Jebd vle} o), o arnld F 9] small RNA #E o
£-0] 42l U6 Z Z 2 H ¢} GIn 5-tsRNA %} U6 3' UTR(untranslated region)<
Feteh= A2 A & Ak A4 4 S5 =, U6 2LE K E-Gln
5-tsRNA %}, Gln 5'-tsRNA-U6 3' UTR-& &7 PCR %% A] 7] 2L, PCR fusion<-
o]-8&3}e] U6 ™ &2 F.E-Gln 5-tsRNA-U6 3' UTR constructE #| 23 3, o] &
EcoRIZ} HindIII A| g+ &4 & o] &3] puC57 W E| o] E2Y 313l o] u PCRY
ALg-&F 747k o) seto Y H = of el &
] Forward U6p :
] 5-CGGGAATTCCTCCAAGAACTCGTACAAAAATGCTCT-3'(M E@HZ 4)
[79] Reverse U6p-Gln tsRNA :
]

[80 5'-AGTCCTGAGTGCTAACCGCTACACCATGGAACCAAACATTTAGATTTG
CAATTCAATTATATAGG-3' (] EHZ 5)

[81] Forward GIn tsRNA-U6UTR :

[82] 5'-GGTTCCATGGTGTAGCGGTTAGCACTCAGGACTCAATAATATTCTAGAT
ATCCCTTTTTG-3' (A €W Z 6)

[83] Reverse U6UTR :

[84] 5'-CGGAAGCTTCACAGCCGACTATGTTTGGCGT-3'(A W5 7)

[85]

[86] o] % o] 2§ %3} B & GFP(Green Fluorescence Protein) & 33 v}# ¢} g7

o vk A5 o] A 2] ] ghol] v Al Be] FEAA L F, R Ao
H 42 ##3to] DNA 3 o122 5 9leh.
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[87]

[88]
[89]
[90]

[91]

[92]

[93]

[94]

[99]

[100]

[101]

1A, 1 40] bl n)e) o], o ank A Fol A 418 o] W
1}

pE,
Nr
2

A A4 5: Gln 5-tsRNA 7 9rd o ¥ nippal o] 4

A AT ol 40l A A 2 Gln 5-tsRNA T o] @2 aimpd 3-8 o] §3te], 24| Gln
5-tsRNA7} =8}ol] 9lof o 7] 5& sh=A] demnpdFo 54 -&
795k o 24 Hrtegitt.

T-A| 4 0.2, E.coli OP50E streptomycin®©| 3E3$HE N A LBl 4] 12-16 A ZF &<t
37°Coll A 1) Fgk - NGM vl #]ol] 3t} oF 12-16 A1 ZF 2ol 7 FUdR
(5-Fluoro-2'-deoxyuridine) SuM 5 =2 A 2] ¥ Gln 5'-tsRNA Z4-&

ol Y2 214 5 (Young-adult stage) X & (oF8 &) S 242 apit o] EHello] Ed
30mbe]H F 47 ol Eelol W et St o F 2-3¢ ol FhAA Aolgli= A F9
MRS A= o R o ankA Fo) 218 43

123, & 5ol vrebdl vpel o], = FEFRL (RNA 52 -2 2] B (GIn
5-tsRNA)o] & (P A A g o M avpd & 2l 3% 5 o &
wT)ell ¥l &to] =1 o] S-745HE Felat it

ol ek A=, 574 sRNAS #k & o] of e ambd 3o 4
A& BolF= Aol 7] wli-al, o] sRNA7F ©A] 3} 9] =5 4 Q1 FAk= o]
olUel w3/ 5B A o8 2H5E BAYS Julh= Aol

ESH B Ao 59 AaE Ao 2 2 39| Ho|E e AA|o] B, Gln
5-tsRNA= 315 A AA A 182 A4517] e A v F o= A
o e rimpd Fo| A Yol EH o R FTUHE S & 5 3

ol
o
r2
o
ot
Bl

A A4 6: Gln 5-tsRNA Q] 353} WA Y 117

6-1. 3 22y

A A e 40l A A= Gln 5'-tsRNA ZHEd o B ainpd 58 o] §-31o], 2 Al Gln
5'-tsRNA2] Zab & ol o & ofu] gt §-2 xfol] W &}7} 9li=%] &gt o = A,
G 3t MAUSEE skt skl

-/, sSRNAs= mRNA AL 24 §0h= slo] &a| A 7] wj<Eell, RNA
sequencing A1 S E-319] GIn 5'-tsRNA #-& o] 2] 3 f- 5% mRNA X~ 23}l
H 35l E skl

T-A| A 0.2, day 1 adult Z~E]| 0] X] 2] oFAY & A v} F(t) 2 ") 2 Gln 5'-tsRNA
I wvpd & g2 v gste] 379 HH AR A E S &S FH| s,
trizol base W'} © 2 total RNAE 5% 3%+ 2, RNA 71 7] & X gRT-PCR & ©| &3]
7 MZ-Eo] A e E 82153 T o] 3, RNA sequencing S -3 5Fo] & &= raw
datat= Cufflinks pipeline-g- ©]-83}o] -2 &} 1},

1 AT, & 6ol YR BEe} o], of Al g o R aimEd Fol Bl 5] 12618 9
TR A E AL, 425F 9] AT et A E A S-S sl oh
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[102] o] %, %71 7 A= (DEG: differentially expressed genes)= T2 <& %
longevity mutant of ¥ 77w} Zof| A <} 8] gk A 7}, €4 3 AMP-dependent
kinase(AMPK) 2} 2t& o] ol &l A= 4d ¥ F- 1A, 18] AL daf-2(-)
/insulin/insulin-like growth factor 1 (IGF-1) receptor mutations®l] ] 8l -2k %
FAAER D8] LHHE S 4 AT o] g EA A #=, Gln
5-tsRNA7} AMPK 5= 3= insulin/IGF-1 signaling pathway ¢} 317 2F-83 7}5 4] o]
Nae YH k= Aol

[103] L 3H RNA sequencing ¥4 23}, &= 79 YR v} 20], Gln 5'-tsRNA 2]
o) o s v EZ =l o} F-H 252 mRNA F~F0] ofAl 3 of] v] &) w5
F7HE A& Fl Tk

[104] U] £-0], qPCR(quantitative PCR)= 78 §F A 7}, &= gof] vFebd vhef o],

| EZ = gol DNAS] 7h] ol oA % F-717F $ 2] LT} Gln 5'-tsRNA

ke o) o] gt n| EZ = g]o} DNA 713 4= 571 837} aak-2 =1 d o] ol 2] &

Alel3l & 3ol Gin 5'-tsRNA 2} d o] AMPKE 5 31¢] 1] EZ = 2] o] DNA

7H 5 SRS o 5

DR theh Foll A M EF=goto] 755 FAsIA 7= Ao = el A

9)\7] Uﬂ% o, o] 2] gk A 3= Gln 5'-tsRNA £} DRo| §HA| 2H-&-3F o 2 4]

HEFZ=gole] 7ss FIXAAA 82 AdA7]= A& olsf e

[105]

[106]

[107]  6-2. 83l WAVUE 7

[108]  Z# &A= 24 7% Z(DR, insulin/IGF-1 pathway 5 )%} Gln 5'-tsRNA 2]
Ikl Alojol] o gk f-71 4 Q1 A E 2Hg-o] =#] 2lstr] Yste], DR
mimetic eat-2(-), insulin/IGF-1 receptor mutant$! daf-2(-), catalytic alpha subunit of
AMPK mutant§! aak-2(-), folkhead box O(FOXO) transcription factor mutant$! daf
-16(-), heat-shock transcription factor 1(HSF-1) mutant$! Asf-1(-) backgrounds®l] A1,
Gln 5-tsRNA I} of 3¢ Zﬂﬂ}*ﬂ 9 7 " E Fls

[109]  FAXSRE, 4 mvbd S A A 5] A& NGM v Al of] & a1 16A]17F &<t
synchronize ¢t 7, &= 0] 1}5}7\1 young-adult Z~H| 0] %] 7} ¥ 1 -& o] 5 uM 2]
FUAR®] 2] 9l NGM WA & o] 5 7H4 0 2 5 $71t). npx) 0t 7]
HAo M 2 2107 1207 2 vl =5 gt & 4 A eEe] B S8 7hA
2-3Y FA 0 = Aolgl= s mpEl R E Aol 1 WSS RSl

[110] 143, 5 9a0)] YEFA vRe} o], Gln 5'-tsRNA©] & ¥l v} a1 3} o]
cat-2(-) 2] F(F=3h) BHE U FFAT| A= LU

[111] 3 % obol] Yebd vl 2ho], Gln 5-tsRNAS] 2pibd ol o) & g3 512,
aak-2°] Wol@ o2 X 3] AAHS & ¢ AN, 7] aak-2= DR-v| 7}
A dagh fFHAE delA ATk

[112] ol o} vkt &2 %= 9¢ W A] 9¢of] YFEFA B} 2Eo], Gln 5'-tsRNA ] 3H4E& ¥ daf
.16 Wiz hsfrl HO| & Zh= of| B P Eo] S 5 A 072 FUA It
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[175]

<223> Glutamine tRNA 3' terminal probe
<400> 3
tggaggttcc accgagattt gaactcgggt

<210>4

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223> Forward U6p
<400> 4

cgggaattce tccaagaact cgtacaaaaa tgetct

<210>5

<211>65

<212> DNA

<213> Artificial Sequence
<220>

<223> Reverse U6p-Gln tsRNA
<400> 5

PCT/KR2017/004280

agtcctgagt gctaaccget acaccatgga accaaacatt tagatttgea attcaattat atagg

<210>6

<211>60

<212> DNA

<213> Artificial Sequence

<220>

<223> Forward Gln tsRNA-U6UTR
<400> 6

ggttccatgg tgtageggtt agcactcagg actcaataat attctagata tcectttttg

<210>7

<211>31

<212> DNA

<213> Artificial Sequence
<220>

<223> Reverse U6UTR
<400> 7
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[176] cggaagcttc acagccgact atgtitggeg t
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4% 5]

[ % 6]

(7478 7]

[ % 8]

(3479 9)

[7d7-8 10]

13
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AT

= FER (RNA 5 25 F-2f 2] @ (GIn 5'-tsRNA)©] T &
27 8 of| B2 a1 mb A F(Caenorhabditis elegans)

A1 3ol A A,

7] BV S F gl Fe R d e8] As SH LR dh,
FAA S of| B

A1 3ol A A,

/7] Gln 5-tsRNAT A G5 19] G7]A DR o] Foizl 31-&
Ex o 7 3=, 2 A3 o ¥ a1 vlA

ﬂl%ﬂ%ﬁﬁ

71 e avbd S v EF e ol &4 3t ofsto] 33}
FHE Rol= AL EA O R 5=, FAAS oM anpE
Al 13l el A,

371 o 2717 52 DR(Dietary

Restriction)/ AMPK(AMP-dependent kinase) 74 Z ¢l 2] 3]l &= &}
FHE HolE= AL EAO R I A A oW aynp =
sh71e] A 2deh=, Al 1 3o dA g

of| 8 71 v} Z-(Caenorhabditis elegans) A Z= 51

(a) U6 3= 2 Y ] ¢} GIn 5'-tsRNA DNA ¢} U6 3' UTR(untranslated
region)& E38h= A2 WE S A x5t WA #

(b) 7] A7 AE E of| ainld S T sk dA.

A 6 ol oA,

2371 @A (2)9] U6 3 2 2 E] 1= small RNA I8 o] 0] 4 Q]
w2 el A 570 sk, A,

A 6 el 9lol A,

A7 G A (b)) A 27 HEE of| A Sol Y sk W2
1] A 5= %) " (microinjection) ¢! A& 57 2 3h=, Al =W,

A 1 8Fe] of 8 7w} A Z-(Caenorhabditis elegans)& ©] -8 3}, =38}
5=

© 7] MEZ=elo} 0] TR DS A esA e
zite] na] Aad FH B4 AUshs 9A 2 Tiehs
A¢ SR o7 shiz, e W,
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773 11] Al 9 &l 9l A,
A7) Az ap e
(a) Al 1 3}9] o avpd Fol R E4-5 A st @A,
(b) 7] R =2 A2l & AMPK(AMP-dependent kinase) €4 &
SAsh= g &
(¢) 471 AMPK &/ o] &1 &4 & X ] alA] & thztol vl
Had 2R 248 Adste dAE et Ale 5P 0"

Shiz, A9 WL
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[Fig.7]
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