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[HE] Br BrHEEFHAESERE (H1linker histone gene, hill) MEEZINEE, UREBREREGHN
DFNE. Fix USHRFERAEREY, KERNATIRERR. hiF(gk229) =TROZRRA M LRITRER
IR RGESRARKREE. BRUREEREAER, RAENREZRFEESRTIIER, BIRMSLR. 5EH
PSRN E S B Cro RUMEL I TN hil-1(gk229) RERIIIE Y, FBEREES PCREIW AR IENEE
ZRH—THE LN BEEGAXBENESERTIERLER. &R SHERN2LHRBL, RNATFIHEMNERE
LA hil1(gk229) RERGREGHEEFHERE (P<0.001), MhiH2BHIREEEREGIER (P<0.05). 5%
HRIN2ZHRABEL, hiF1(gk229) REMREZRWHEDINENMEHNMZ B EEME (P<0.001, P<0.05), MTE
SENMZENTES (P-005). HH, HELTHFEEN2EZ&R, hi-l(gk229) RERLBRNASEEERE (P<
0.001), F=OP#EaET (P<0.001), BF-IIRERBEELZMN (P>0.05), % eat-2(ad465) REMRLRIZE hil-l RNATF
WEE, hinFRETEAREN eat-2(add65) REFEZRIE® (P>0.05). BRFEHFEEN2LR, hil-1(gk229)
RTRELRP daF6 RIXKFBEETIE (P<0001), HTHER mtH M et Fixt TR (P<0.05,
P<0.001). 5 daf2(e1370) =35KHBLL, daf2(e1370); hil-1(gk229) WMEZRELHNEDTHEEEWL (P-0.05);
M5 daf16(mu 86) RIFRIALYL, daf16(mu86); hil-1(gk229) WMERLEHENEGHBEELEE (P<0.001). SIIEAE
1Btt, EERRMBEFRNA TN BERREREEREGHEERE (P<0.001), &ie hiNERREBEFHFRER
San, BEIELBRGREDMENEINOTSZHERE. hil EETE T REREESERBRFEMETLRNE
i, BZERFEEXREMBE. :
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[ABSTRACT]
molecular mechanism for regulating the lifespan in Caenorhabditis elegans (C. elegans). Methods C.

Objective To reveal the physiological function of H1 linker histone gene (hil-) and its

elegans was used as a model organism and hiF1 gene was knock-down, knock-out and over-expressed via
RNA interference technology, hiF1(gk229) mutants backcross purification and microinjection technology.
Then the survival and oviposition of C. elegans were observed. Physiological tests including heat shock
test, paraquat stress test and heavy metal Cr®* stress test were conducted to evaluate the stress resistance
of hiF1 mutants. After constructing a dual mutant nematode, real-time fluorescence quantitative PCR
(RT-gPCR) was used to further identify the signaling pathways and target sites associated with hil1 gene
regulatory lifespan. Results Compared with wild-type N2 worms, the lifespan of C. elegans of RNA
interference and hil-1(gk229) mutants were significantly shortened (P<0.001), while overexpression of hil-1in
the whole body increased lifespan (P<0.05). The tolerance of hil-1(gk229) mutants to heat stress and
oxidative stress was significantly decreased (P<0.001, P<0.05), but the tolerance to heavy metals was not
different compared to wild-type N2 worms (P>0.05). In addition, the developmental cycle of hil-1(gk229)
mutants was shortened and the time of oviposition was advanced (P<0.001), but there was no significant
change in total number of oviposition (P>0.05). After feeding hil- RNA interference bacteria to eat-2
(ad465) mutants, the down-regulation of hil-l expression did not affect the lifespan of eat-2(ad465)
mutants (P>0.05). Compared with wild-type N2 worms, the expression level of daf-16 in hil-1(gk229) mutants
was significantly down-regulated (P<0.001), and the expressions of downstream genes, mt/-1 and ct/,
were also down-regulated (P<0.05, P<0.001). Compared with daf-2(e1370) mutants, the lifespan of daf-2
(e1370); hil-1(gk229) mutants did not shortened (P>0.05). Compared with daf-16(mu86) mutants, the lifespan
of daf-16(mu86); hil-1(gk229) mutants was significantly shortened (P<0.001). The knockdown of hil-1 via RNA
interference technology, specifically in epidermis and intestine, was sufficient for lifespan reduction (P<
0.001). Conclusion The deletion of hil-1 gene significantly shortened the lifespan of C. elegans and
decreased the tolerance to heat and oxidative stress. The hil-1 gene regulates the lifespan of C. elegans via
dietary restriction pathway and acts mostly in epidermis and intestine.
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pathway
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KAk, EEEELSR (10 HE) 5445 (2H
1) AT T ERERIAS R T, RIS S R R Y
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1.3 ZHRLELIESE
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KRk AR NS A, SRS HIINIRAL S BN AR R
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hil-1 OF 28
135 RREMEWNRTRER

hil—1(gh229) 2375 R 2% H 5 7 A 7 N2 R A fE HRL 2
i, K75 hil-1(gk229) BKEH, F-5EFA7Y N2 (AR
FARZE R T 2 R A2, s H 2R LRI PCR VA
U AL 5 1 S Al AL Y hil-1 (gh229) B PR 2R A5 (1
HERARZR o {8 daf~16(mu86 ) Ik [F] 4 2% s A B A=
RIN2 I R 7380, 158 daf~16(mu86) kR, S5
5 hil-1(gk229) BERRE R R 2 HOASHL, 18I B H 2ot
FL[RIZH PCRIESEE R Bl fg Al G e afe (R 4, 3R 75
daf-16 (mu86) ; hil-1 (gh229) I RREL H o {HH daf-2
(e1370) Mfekfe [F] A2 RANEF AR AT N2 A R T2 BL, 15
F| daf-2(e1370) FIRER , RFGFE5S hil-1(gk229) HERFE[H]
R R AR, I L 2% EC PRI ZH PCR AR ik %6
E H R L B A A PR AR A, 3R1S daf~2(e1370) ;
hil-1(gk229) WIRAF R R 1Y,
1.4 MBRIFHEE
141 HHREBNE

B RNA TR, T RIRZE R hil-1(gh229) R
ARG HUFIEF A A N2 2R R 20 'C R IEH AR, HREG=
PUEA B R 30 450 R EAN1E R R IRE HifE OP50 B 1
100 mm NGM 5557580, il 2 h WBEE1] 200 ~ 300 T H

IS, KRR TR Ak . RN E B R HE.
B2 Pk R IRA OP50 B H & 12.5 mg/mL FUDR [
60 mm NGM £572 5, B DRE7RE: FJRUE 35 54l
BE A AR p A PR R R Al 2R FR LR, WIS R A
L, NWHEEE BT, kg RE, &
MR E I NEE, DR NS —
K (Dayl), PURJG—&ZRIET SLIG& s 7,
2 ISR LT B AT R, DUAHI& R E
HiZk.
142 A=K
hil-1(ghk229) 5875 2% HUFTEF A= N2 2% HHFE 20 °C
TIEEFEZE, BRERE - ROFESMERERE
OPS0 [ 11 60 mm NGM B2 725, N ESFRILH0E 30
e, BMEREL 3 MR, BEEERLES
FREEUN 35 CREFR AR, B3 hidRE&HRIUTE
CRITFIE SR . SRS bR E RSN, SRYGIE
Sa S iRAsh 1,
143 BEMMNHXE
hil—1(gk229 ) 53 (A 2 HURMEF AR A N2 28 HUTE 20 °C
TNIEEmRFE, B EE - REFEDP L RRAI T
90 WL M9 &g ) 48 FLEFFRIR AL, B FL 30 F 4k .
FFPZEHES 3L, BFLIIA 30 pL 200 mmol/L A H
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MO Z R, L HET 20 CAREEREFE, B 12hid%
RHPET B AIEES R, BRI AR RS
SRR S SR AEh Y,
144 EEECr" N ¥
hil-1(ghk229) 575 2% HUFTEF A= N2 2% P 20 °C
TIEEmRFE, KRS —REFEDP L RPRAI T
270 L M9 Z2IiR i 48 FLEEFR R FLH . L3055 4k,
BMEREZ 3L, BFLIIA 30 pL 100 mmol/L i
KoCroO7 78R (240 10 mmol/L) , XTREZHANA 30 wl
MO B, #SHHLRHE T 20 CAREEREFE, 12 hidR
RHFETE R AITEE SR . SRR AR RSN
SESCREST IS SHAARS 1Y,
145 ZHERKKFIPRILT
hil-1(gk229) 82 PR 2% AN EF A2 U N2 Z8 FR £ 20 °C
TIEEWEFE, 0R&RNINA B BE] = N — oy
FORTE], WSS L4 BARIARL . AEFE YA JoAZoN,
EHAK, B 14 BFEB L RPREIRTE OPS0 1 1 60
mm NGM 5725, B ENE S & MR
BEINEREIRCF S . BE24 DB RPRER
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N 7S TR A OPS0 1# ) 60 mm NGM B3 785, id
SEIFOREEFEE IR BGR . R Ings
14.6 SLHXNTEEPCRIENEHEXSESIEIR
NS EERIX

{8 FH TRIzol ¥ WBF A=Y N2 2Rt DA K hil-1 (gk229)
SRR R BUS RNA, B 1 pg #555A cDNA, RV
FASEIN RS E 5 PCR AR hil-1 DA K g 55 25 (5 5 18 g AH
KB daf-16 B FHRUEL R mil—1 F ctl-1 B mRNA 7K,
Plact-4 ERNZ. 5IMFFINEE 1. PCR RNARFR A
5 PowerUp™ SYBR® Green Master Mix (2x) 10 pL, IFE
IA 59 (10 wmol/L) % 0.8 wL, ROX Reference Dye
(50x) 0.4 pL, cDNA R 2 pl, ddH.0 6 plL. PCR
RREZAER 50 °C 2 min, 95 °C2min; 95°C15s, 60°C
I min, 40 MER, ISMERIZRRNZEME: 95°C 15, 60 C
1 min, 95°C 15s, Z5HRLI2744 M H AR K HAH
X FRIKE

%1 PCR3|#F5I

Table1 Prime sequences for PCR
2H ElE1E2]

Gene Sequences of primers
Forward: 5'-AATGGAACCGGAAGCAGCAA-3’

hik] Reverse: 5'-TCCGCGAGTCTGTTCAATGT-3’
Forward: 5’- GCTCCCTTCACTCGACACTT-3’
daf16 Reverse: 5’ - TTCGATTGAGTTCGGGGACG-3’
Forward: 5'- GCTTGCAAGTGTGACTGCAA-3’
i Reverse: 5'- TTGATGGGTCTTGTCTCCGC-3’
Forward: 5’- TACCGAGGAGGGTAACTGGG-3’
ot Reverse: 5’ - AGTCTGTGGATTGCGCTTCA-3’
a0t Forward: 5’- GCCACCGCTGCCTCCTCATC-3’

Reverse: 5'- CCGGCAGACTCCATACCCAAGAAG-3’

15 HELEBMRTZESR

LR PEE 3R, BIRED 3 DPHITERME,
SEISEUPEEI A X £ s RIR o {# ] GraphPad Prism version
10T EIR M R BT ER . R a i R A
log-rank (Mantel-Cox) 255 7347, P<0.05FRRZFE
BEHERE

2 FR

21 hiMBEZSS5REZES®

B SEHIF RNA TR, 43 8F A A N2 2% U
hil-1 RNA FHLE R, 45RERERGFmIAEA4E, 5
WA SR, 5255k 14440 0f FEZHAHEL . RNA F#i

2 R B T 23.53% (P<0.001, E1A),

N i — P EGAIE hil-1 BE PRI B R0 2 B i B 520
FIA hil-1(gk229) 3 ZEARUGHE T hil-1 RNA FHE 455
Ro G5 R TR hil-1(gh229 ) 23748 & 2%t 1 - 1) B
B 18d, BARN2ZRKEEHFEMmZ22d, hi-1
(gh229) AR - ¥ B e fHEL T B A B N2 2 L I
ZHi% (P<0.001, E1B),

AN, B EARE S i Fk TR B 77V hil-1 42
BiERIRG, hil-1 OF ZE RS B anfH e T B AR
RIN2 LR A FTIER (P<0.05, [E1C), iXULLEHERT,
hil-1 B[R 2 5iFin &t ar . LA amSLini 24 %
TR 2,

2.2 hiFMRESHEZEMN KRN ZeEDEE

X hil-1(ghk229) Z377 PR 2% HUFTE A2 Y N2 2% 73 1)
HEAT T 35 CIAMY AZ SL90 . B MO SR AN E B R
Cr* RIess, DA eI Z#80E /1. Sk TFE
EEENINRENER ., SRER, f£35 CHRET,
hil-1(gk229) 4% PR AH Bt BF A2 B N2 2% UG #AE
(Rt 52 66 72 Z BE K (P<0.001, [E[2A),

78 1 50 mmol/L A FEAELLER 12 hivf, BF AR N2
LR ATEE R 70% , 1T hil—1(gh229 ) AT PREE Hi
TEEBLINA5%, 20 hil-1(gk229) AR T 87 4=
AU N2 2 RO S AL TR i 32 B4 (P<0.05, [B]2B)
{HAE 10 mmol/L KoCro0- 4 R, hil-1(gk229) ZZAF AAH
FEFHAERM N RN ESENMZ I LEEES
(P>0.05, E2C),

IXEELE IR, hil-1 B S B ER HRE IR
WS IRT 52 RE T IR
2.3 hilBREZWEBNERNER

SERO AR, hil-1(gh229) ALK RIERE
R, LT B AR N2 2% R Ak R A B AR
il LAMARS, hil-1(gk229) 28R LLETAE Y N2 28 A
RKER, HEAESH WG, e
N2 2% A AR A e iR R LN, (H R RS B iR
RHICIHEZES (K3A),

it 1 hil-1(gh229) Z3AF (RFIEF A Y N2 2% B A
KB BRI NE ORI, &I hil-1(gk229)
GIGARE B R BT EZ 65 h, HiSF AR N2 45t
R ERAZ69h (B 3B), R hil-1 RAEZ
SHEREBERBESE (P<0.001), HHFREIME
H AR,

[ERT, MLAHATFGA, R 24 h Biit hil-1(gh229)
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A B C
150 - WT-L4'1440 . 150 — 150 N2
< - WERFTRNAT e — higk229) & -~- Whole body hil-1 OF
3 K] s
2 2 2
2 g <
@ o @
€ £ €
o e @
40 - 10 20 30 40
Age/d Age id Ageld

E A, BFERN2ZRIRE hiF RNATFH (RNAI) BREGFRLZ [SWYRE (IREL4440) 18EL, P<0.001]; B, FFEEN2Z& RS hiH
(gk229) RLARERNEFME (SN2&REL, P<0001); C, BFERN2&RS hilN2BMIRAER (hil1 OF) MEFME (5N2&
HRIELL, P<0.05),

Note : A, Survival curves of wild-type N2 worms fed hi-1 RNA interference (RNAI) bacteria [compared with control group (fed L4440), P<
0.001]; B, Survival curves of wild-type N2 worms and hil-1(gk229) mutants (compared with N2, P<0.001); C, Survival curves between wild-
type N2 nematode and hil-1 systemic overexpression worms (compared with N2 nematode, P<0.05).

El1 hins5%BhEmpiEE

Figure 1 hil-1is involved in regulation of the lifespan in C. elegans

A 35°C B 50 mmol/L paraquat C 10 mmol/L K,Cr,0;
100 —-— N2 100 - N2 100 s
2 -~ hi-1(gk229) & - hi-1(gk229) & -e- hil-1(gk229)
® ® ®
2 2 S
2 2 2
=3 =} =}
b 50 & 50 b 50
: : :
: ) :
: g :
0 0 0
10 20 30 10 20 30 40 10 20 30 40 50

Treatment time/h Treatment time/h Treatment time/h

F A, BERIN2ZRS hil-1(gk229) /TR L HM 20 CHBZE 35 CIREBFRINEFHLZ, P<0.001; B, BFERIN2L& RS hi-1(ghk229) =3
50 mmol/L BEMWIEREFME, "P<0.05; C, BFERN2 KRS hi-1(gk229) RERTE10 mmol/L K.CrO, MBI EFIL, P>
0.050

Note : A, Survival curves of wild-type N2 worms and hil-1(gk229) mutant worms transferred from 20 °C to 35 °C, P<0.001; B, Survival
curves of wild-type N2 worms and hil-1(gk229) mutant worms exposed to 50 mmol/L paraquat, "P<0.05; C, Survival curves of wild-type N2
worms and hil-1(gk229) mutant worms exposed to 10 mmol/L K,Cr,O,, P>0.05.

2 hilF SREER T RS AREDNEMENRIMZ 1t

Figure 2 The deletion of hil-1 reduces the tolerance to heat shock and oxidative stress of C. elegans
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F#E5% (P>0.05, E3D),

DL S5 SRFREA hil-1 Bk S8k HUK B B4
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PIAEMR A BEL RS 2 myuRc s, %
AR A HIL-1 fRKOKF B3 1, i H HLX £ %
fEL% ISR A S A sh A 20, hil-1(gh229) 2 —
Pt ear—2 FL R & A To N RAF SRR Y, T84+
AN TEIEEMY, 1ER T EAT-2 22 H BRI &1L,
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65 h from eggs 72, 150, 300,
N2 < .
hil-1(gk229) A £ . —— N2
3 = E 100
-=- hil-1(gk229,
£ @ /
72 h from eggs 5 &8 M ok 8 ‘
L2
N2 i > -
hil-1(gk229) £ 66
4 [S
64 L L 0 L L f PR L
N2 hil-1(gk229) ° 24 48 72 96 120 144 hil-1(gk229)

Time from eggs/h

F: A DRIERARBEEShFI72h ESMBETUREFER N2 LRI hil-1(gk229) REFRL R (MAEEI00X); B, BEEN2LRS hil
(gk229) TR ERMNIP A BRI TE—FUPFARE, SASI0KER, P<0001; C, BERN2LRS hil-1(gk229) BETHMNIP LB FHA
B12hFYERE, SANROTFI0EER; D, HFEBN2ELRS hi-(ghk229)BERFENF=NLE, FEYIAFADFI0RER, P-0.05.

Note: A, Observing the morphology of eggs of wild-type N2 worms and hil-1(gk229) mutant worms at 65 h and 72 h of development under
microscope, with magnification of 100X; B, The duration of wild-type N2 worms and hil-1(gk229) mutant worms from egg to the laying of the
first egg, n =10 in each group, " P<0.001; C, The average number of eggs production every 12 h from egg development in wild-type N2 worms

and hil-1(gk229) mutant worms, n > 10 in each group; D, The total number of eggs in wild-type N2 worms and hil-1(gk229) mutant worms.

n>10in each group, "P>0.05.
El3 hiMRREENERLEE

Figure 3 The deletion of hil-1 affects the development of C. elegans
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Age/d

T eat-2(ad465) R TIKIBE hil-1 RNA Tt (RNAI) HE R4 77

%o S3IRA (KR L4440) #8tL, P-0.05.

Note: Survival curves of eat-2 (ad465) mutants fed hil-l RNA

interference (RNAI) bacteria. Compared with control group (fed

L4440), P>0.05.

B4 hil1 BPE 200 eat-2(add65) RIKE®D

Figure 4 The knockdown of hil-1 has no significant effect
on the lifespan of eat-2(ad465)
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(e1370) XA MRAHEL, WiEHMEHEZESR (P>0.05)
([E5A), XIEH hil-1(gk229) 2835 4576 5 iy B RN AR
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A NAREIE S (P<0.001, EI5B), H A
mitl—1Fetl-1 IFHA M EZE T (P<0.05, P<0.001, &
5C), XFER hil-1 A GEIELT daf-16 LML R G,
Tk, BT daf~16 FIhil-1 ) RS2 2% 31 daf~16
(mu86) ; hil-1(gk229) , WEEKRIRTE hil-1 GRKIG, daf-
16 (mu86) ZAFMREL A an it — P45k (P<0.001,
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2 5T TU3311. 3R B2 4 44 NR222. % i 4 21 PIH1L0EE FAHEAREE, H1LOER: T4HE A EERr
VP303), #5H MR hil-1 RNA FHLE R, #ITEG  SMREREEFIETERRAFRERTER >,
%L, 455RH, SXTRAMLL, FENIAMEET HENEREENFmEREIER . ANFFAI hil-1
T RNA Tt hil-1 EERIAG, &hEGLEETH S5 T7TRREGEE. A7 RHANLOEEFHE
(El6A ~B, P>0.05), MifEREAM7IEF RNA T HZ 5lILEhIR & B iSRS P, Rl
hil-1 R FE ARG, ShEGHESE (H6C~D, P< H1 B R dBigH1 /2 S 4 I S AR T 40 B (germ line
0.001), ZRHRAEMLIMEREIEAI NFE2, X8 stemcell, GSC) WTIFAT, ZAEMKBKRIE GSCor
gL hil-1 AR R EaE Ry EEFban, SEGSCHE RS, FEIREERED P,

P2 . 3 N ELBE SE M L
Em, ek, AT hil-1 BRI 2 SRR R R
s s ° N2
2 1.5 [
150 — daf- K] 150
daf-2(e170) . g hil-1(gk229) — dar-16(mug6)
s -~ daf-2(e1370);hil-1(gk229) g 5 2 - daf-16(mu86);hil-1(gk229)
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iE: A, daf-2(e1370) (R F] daf2(e1370); hil1(gk229) WRTRERIEFHLZ, P>005; B, TFERN2LLRH hi-l(ghk229) REAKRLER
thdaf16 IFIXE (5N2#8tk, "P<0.001); C, FFABI N2L& R hil-(gk229) 3R ek daf16 T sEE R mt/- F et NZEIX (5 N248
b, "P<0.05, "'P<0.001); D, daf-16 (mu86)seZ5{kF daf-16(mu86) ; hil-1(gk229) WA (AL RV TFRIZE, P<0.001,

Note: A, Survival curves of daf-2(e1370) mutant worms and daf-2(e1370); hil-1(gk229) mutant worms , P>0.05; B, Analysis of the expression
levels of daf-16 gene in wild-type N2 worms and hil-1(gk229) mutant worms (Compared with wild-type N2 worms, ""P<0.001); C, Analysis of
the expression levels of daf-16 target genes mt/-1 and ct/-1 in wild-type N2 and hil-1(gk229) mutant worms (compared with wild-type N2
worms “P<0.05,""P<0.001); D, Survival curves of daf-16(mu86) mutant worms and daf-16 (mu86); hil-1(gk229) mutant worms, P<0.001.

ES5 hinAR2HKkBEDSRESBRBIRERE®

Figure 5 hil-1is not completely dependent on insulin signaling pathway to regulate lifespan of C. elegans

1507 1500 150 1500 — NR222-L4440
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REXRESEBHELARER NN ERREASEEREVERED

Note: A-D, Survival curves of worms with tissue-specific knockdown of hil-1in muscle (A), neuron(B), hypodermis(C) and intestine (D),
respectively. Lifespan is shortened only in hypodermis-specific RNA interference (RNAI) or intestine-specific RNAi worms.

El6 hi-{ERFEREMFERIZEZRE D

Figure 6 hil-1 acts in the hypodermis or intestine to regulate lifespan
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®2 HREGLEHHIESHF

Table 2 Analysis of experimental data of lifespan in C.

elegans
ESER S LRy E FEm
C. elegans strains Number Mean lifespan /d

N2 94 22+0.23
hil-1(gk229) 95 18+0.67"
Whole body hil-1 OE 101 2240.22"
daf-2(e1370) 101 47+0.46
daf-2(e1370);hil-1(gk229) 97 47+0.57
daf-16(mu86) 98 15+0.24
daf-16(mu86); hil-1(gk229) 82 14+0.26444
N2-14440 85 17:0.23
N2-hil-1 RNAI 95 13£0.60%44
eat-2(ad465)-L4440 91 26+0.41
eat-2(ad465)-hil-1 RNAI 103 26:0.42
NR350-L4440 90 16+0.56
NR350-hiF1 RNAi 95 16£0.57
TU3311-L4440 101 13+0.28
TU3311-hik1 RNAI 105 13+0.33
NR222-L4440 105 22+0.27
NR222-hil-1 RNAi 91 17:0.34%%
VP303-L4440 91 18+0.62
VP303-hil-1 RNAI 96 13+0.44P°0°
AMJ345-14440 99 15+0.21
AMJ345-hil-1 RNAI 99 15+0.23%

E: SN2& =R, "P<0.05, TP<0.001; 5daf16 (mu86) ZHR
B, 444P<0.001; 5 N2-L4440 & RABLL, 244P<0.001; 5
NR222-L4440 £ H#8LL, **2P<0.001; 5 VP303-L4440 t8tL, Pbp<
0.001; 5AMJI345-L4440, “P<0.01.

Note: Compared with wild-type N2 worms, "P<0.05, ~"P<0.001;
Compared with daf16 (mu86) mutant worms, 444pP<0.001;
Compared with N2-L4440 worms, ““%P<0.001; Compared with
NR222-14440 worms, ***P<0.001; Compared with VP303-L4440
worms, ®°°P<0.001; Compared with AMJ345-14440 worms, °P<0.01.

W, (HRESECEINN AT,
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B 28, ANHRFR AE I PN A2 AT A . EBSE R
WSEEG A IR, hil-1 RS2 O R SN E A T
TR 52 B8 J R B, {EXT 2B 4 B 4R RO iR 52 68 1 TG 52
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Al mRNA AR . DUERRFRER, mi-1Znit<e)E
EA A DIER &R EdG P EREET, mil-11£
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hil-1(gk229 ) ZEAF PRI AT JIFNE A TR 52 BE T 1B%
MRAOES SR — 2 [RIBLHEN, hil-1(gk229) ZRAFIRZR
A a4 il AE 2 B T E R IR A T BT A2 RE
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2% A5 75 i R BRI T daf=2, hil-1 R FRAR T
daf-16 1K . B Xk daf-16 X 2%t 75 iy At 725
FEEATE P, ARG B hil-1 X 28 R 5 d
fRsZ It 32 Bk B H N R AN gE B, IR
hil-1 FR 5 2% R4 6 75 o RN AT BB daf~16 (2 5
ERARFRIERIK, daf~16(mu86) ; hil-1(gh229) 5
ARRER R dp it — 2040, WiRA hil-1 FEASSE K
RS R EEEBRETTZ&RR A

AN, EERERE, REIRGIX AR TR
IR 2 HE NS0, B, SRR A DL s &
H B 2 S6 IS (5 S amig Y, X — i A AT DARH
WK &R H T SRR B GER 7 [N SR/
PREZFEERET L ESEE s E RS
(R S R skn—1 B AABZSHIHT IR & PRI S [RE R 2R A
MR B YR, ZEE M hil-1 X R A
A[REW I 2 (5 S imes, FREH— PR,

LEEAmA, ARRTRIER T hil-1 FAEFR2EINEE, 4]
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