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5"tRF-LysCTT XF/) O AL IR FE - 1Y
VA AE FH S = AL

Bx Tl BEEW IR
I 5 R R LB LB IR W8 266021)

(HE] HH K% (RNA i /N RNAGSRNA) X /N Boo DLAT R SE T 09 M 54 B B L PLk . A3k R
FASE 0 96 52 B PCR(RT-qPCRO KM 8 J& e C57BL/6] /s B T JFF A L L J0E L '8 JE LK B L LA o 5" tRF-LysCTT
YA X 235 Ko B AR O LA B 532 A~D 41, A 21 40 i 0 58 4 35 3% B35 5% 60 h, B 41 Se {58 & R 9 Ak s 7
24 h, FAK R SEAT LR AL B] 12 h, H/R AR B 24 h, C LA D 41 40 08 43 51 %% ¢ antagomir-NC Fl antagomir-5'tRF-Ly-
sCTT.H FHY 24 h JF FEARKIETYVR A2 DA H/R B2 b 5 FACOWLAI 2 A E~G 4. E 28 40 g {3 1
SERREFRIERE SR 24 b, F HANMREE Y agomir-NC 24 h, G 4.0 LA 5 Yt agomir-5" (RF-LysCTT 24 h, % RT-
qPCR & A~G 41/N oL WL P 5 (RF-LysCTT M Prgs2 .Gpxd .Sle7all BIFEXF 35K, 20 31 5% 1 W 4% 25 1
Lo i It & R B T AR (ROS) B . CCKS R &0 A M A~ G /s B LA i P9 0 2% 25 7 A 4 7K L\ ROS 7K
Kot WA AT R & 3 2 il R &8 A~G A/NRC LA N8R TR Bl . R RT-qPCR
R0 235 S R, 55 TFBE O BERE LB RE LR L PR R A A N BRO BE R 5T (RF-LysCTT R kK F e i (F =16.21,1=
3.81~7.93,P<C0.05), D5 BAM I, LA A 5 (RF-LysCTT Fl Prgs2 #H % 28 K AR . Gpad LI K
Sle7all FIXF ik KT F+ i Wk B FAH X K A1 ROS 7K S B AR L 0 L2 B 04 40 i A7 3% 36 T+ (¢ = 3.26 ~15.61,
P<C0.05) 4 &k B T UL R W 2 i C 415 B ALAH L, 40 9 19 1 3R 8 A5 1 /K 7 22 5 78 . 3 1 (P >>0.05) ,
GH5 EHME, DA N 5" tRF-LysCTT Fl Prgs2 A% 2k KT8 .Gpad FlSlc7all FIRE KK PR I
BRES AR X KR ROS 7K F T8 O UL 40 B 6% 48 B A7 35 28 [ % (¢ = 3.57~91.84, P <C0.05) , 41 i 1 2k B + DL AL
WL F S E 4 AN ERIEAR K F B E R LR EE(P>0.05), & 5 tRF-LysCTT %} F
N BLC LA Lk P8 T ELR PR AR T B 40 i P9 5 tREF-LysCTT AJ LA 1 H/R i35 S /9.0 L0 M e 38 T, 1 3 38 3%
5"tRF-LysCTT AJ{Z k.0 LA 2R 5ET- A9 & 4
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Regulatory effect of 5'tRF-LysCTT on ferroptosis in mouse cardiomyocytes and its mechanism 71A0
Yan , WANG Kai, CHENG Xueli » WANG Kun  (Institute of Translational Medicine, Qingdao University, Qingdao 266021,
China)

[ABSTRACT] Objective To investigate the regulatory effect of tRNA-derived small RNA (tsRNA) on ferroptosis in mouse
cardiomyocytes and its mechanism.  Methods RT-gPCR was used to measure the relative expression level of 5'tRF-LysCTT in
the heart, liver, spleen, kidney, brain. and muscle of C57BL/6] mice aged 8 weeks. Primary cultured cardiomyocytes were divi-
ded into groups A, B, C, and D: the cardiomyocytes in group A were cultured in a complete medium for 60 h; those in group B
were cultured in a complete medium for 24 h. followed by starvation treatment for 12 h and H/R treatment for 24 h; those in
groups C and D were transfected with antagomir-NC and antagomir-5"tRF-LysCTT, respectively, and were given starvation treat-
ment (12 h) and H/R treatment (12 h) after 24 h of transfection. Primary cultured cardiomyocytes were divided into groups E. F,
and G: the cardiomyocytes in group E were cultured in a complete medium for 24 h; those in group F were transfected with agomir-
NC for 24 h; those in group G were transfected with agomir-5"tRF-LysCTT for 24 h. RT-qPCR was used to measure the relative
expression levels of 5" tRF-LysCTT, Ptgs2, Gpx4 . and Sic7all in mouse cardiomyocytes of groups A—G; ferrous ion colorimet-
ric test kit, lipid reactive oxygen species (ROS) staining, and CCKS8 assay kit were used to measure the relative content of ferrous
ions, ROS level, and the survival rate of cardiomyocytes in groups A—G; Prussian blue staining was used to observe iron ion depo-
sition in cardiomyocytes.  Results RT-qPCR showed that the expression level of 5'tRF-LysCTT in heart was significantly higher
than that in the liver, spleen, kidney, brain, and muscle (F=16.21,/=3.81—7.93,P<C0.05). Compared with group B, group D
had significant reductions in the relative expression levels of 5'tRF-LysCTT and Pzgs2, significant increases in the relative expres-

sion levels of Gpx4 and Sic7all, significant reductions in the relative content of ferrous ions and ROS level, and a significant in-

crease in the survival rate of cardiomyocytes (¢t =3.26—15.61, P <<
[ B#A] 2023-11-27; [f&iTA#] 2024-02-09 ) o ) o S

[E4TE] M HRRSEE 4 130 H (82070313) 0.05), as well as a significant increase in iron ion deposition in car-
[BEifE#&] TR .Email: wangk696(@qdu.edu.cn diomyocytes, while there were no significant differences in the above
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indicators between group C and group B (P>>0.05). Compared with group E, group G had significant increases in the relative ex-
pression levels of 5'tRF-LysCTT and Ptgs2 ., significant reductions in the relative expression levels of Gpx4 and Sic7all , signifi-
cant increases in the relative content of ferrous ions and ROS level, and a significant reduction in the survival rate of cardiomyocytes
(t=3.57—91.84,P<C0.05) , as well as a significant reduction in iron ion deposition in cardiomyocytes, while there were no signifi-
Conclusion 5'tRF-LysCTT can regulate fer-

cant differences in the above indicators between group F and group E (P>>0.05).

roptosis in mouse cardiomyocytes, and knockdown of 5"tRF-LysCTT can inhibit cardiomyocyte ferroptosis induced by H/R, while

overexpression of 5'tRF-LysCTT can promote cardiomyocyte ferroptosis.

[KEY WORDS]|

Ferroptosis

SR P O U A 2 — PR T SR AR = A0 A
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| JUL 4 L St ot P 3 4 05 3 B 2 A I R
Hh R R A R A L BF S R R, O LA B P tRNA
ATAE R /N RNAGesRNA) 5.0 18 595 BB AR L 8
AT RNA 85 A E AW F S RIS &8s %
J RS 55RO M B R KB R — R i
tsRNA,#F5E & 9 5 (RF-LysCTT 7E0 Lk 11 K B
L WLAH B 2R 35 98 4 DU JH: 2 500 Ll of P 52 4
AL AT A 5 R4 F AR T 48R tsRNA Wi
AT LA R O I35 5 90 1 ¥ R 12 Wi b 35 4

BRFET-H DIXON 2600 F 2012 4F 15 U4 i, 2
— P R AR 1 Mg T A A B A T AR L O LA
L e AP B A A e 2B B 0 LA ALK B T A
MRRIE—200 . B ATAF s R B 0 1 i i GP X4
A2 5RO LA AR BE T T tsRNA AT fiE
2280 GPX4 \SLCTA1l Z 580 T- M X E A S
B H H R tsRNA 8O JILY0 I 4% 58 1770 72 o
{18 8 92 1 B H L AL w3 S PR . AR IR 5 3 2
I 3t 3R AR O WL 40 M A9 5" tRF-LysCTT, %
5% 5"tRF-LysCTT ikt & /5 A (H/R) i F 1.0 L
20 MR FE T 1 PR VR S Ay O JUL 4 e gl o 7 A 4
Piinyr iR AR 2%,

1 MBR5FE

1.1 M kR

1~3 HiFL B (F & KAEE W EHE A RAFD,
8 Jl% C57BL/6] /N (Brm M S s sh W B/ A
BRSS9 % it PCR(RT-qPCR)RF] & ( |
B YRRy A BR A FD L R 5 antagomir/
agomir DL K H: B P X B (NC) (_E I 75 34 1) 24 7 R
AR KBS T L 3 3500 (ol DU 3 B
R AR A BR 2 ) . C11 BODIPY 581/591 fig
Ji i SR A TR (I 2 18 28 v A= W B A BR A
A E LR AR S LR REEREARA
A, CCK8 5 & K L350 (i B R A= B A7
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MR D,
1.2 SHB7k
1.2.1 JREACC LAl M A B 2L R H FL R T
HALFEIG , JCHE A1 T B O IE, PBS PRI 3 k. 59
AR JUE 20 20 A T 06 e P U I Il D J Y 2R 1Y
HALW (L H BB 37 C FIHfb 2 0B W 41 41 e,
W AE 5 40 I B T AL DL 1 000 1/ min B0 5 min,
DMEM-F12 5¢ 4> 45 57 5 F B A M UT e . 2o 8 40
R BRI, fEA M = A N ## e 1.5 h 5, U
1 000 r/min B> 5 min, | DMEM-F12 5 4 85 %
BE Rk AN T UE L 2 R 0 AN R R L 5

¥ 3 28 A C57BL/6J /N L £ BES Z R B
Ji > W SBA B, R MO WE R E L | ADE L R
MR EHLEE . T —80 CIRAER .
1.2.2 iRE 50 alab B 8 AR L A0 i 42
FiFaiff 6 FLA .24 FLA .96 FLAL .10 cm 3% 37 ML
1, DMEM-F12 5¢ @ 3 F2 5 (& 5% FBS fil 1%
WHD F 37 CEH R 4%k 0.05 CO, 4 L K5 3246 N
Kig% 24 h, TRHAMML% B 293K 60 BT 0 A~D 41,
A A4 MfE ] DMEM-F12 5248 55 5605 3% 60 h; B
A0 S8 FH DMEM-F12 58 & J 5 3L 85 9% 24 h,
C.D#HZ M Lipo8000 it B 4 3 Bl % 4¢ antagomir-
NC\antagomir—S’tRF—LysCTT 24 h,J5 B~D &
ook JOHE TC MG By SR LAk S B R 12 h, B T IRAR:
FEA T EL A AL B 18 h, R E 05 DMEM-F12 5% 4
WA 3R 6 h, KA s B 2935 60 %0 B B iR
R LA 5 E~G 41.E 41 DMEM-F12 5¢ 4>
KR35 9% 24 h,F A5 agomir-NC 24 h,G 4154
Pt agomir-5 tRF-LysCTT 24 h,
1.2.3  RT-qPCR £l /) L4 #% B 4121 h 57 tRF-
LysCTT BYAA X 2 15 7K 3 DL B0 (L4 i o 57 tRF-
LysCTT, Ptgs2 .Gpxd . Slc7all ) AH X} 22 35 K F
PR T 6 FLAR P AL BRES G 1) A~G 4140, fiff
FH Trizol 50 $2 BCAN M b (% RNAL K 40 i b $2 B
(1 RNA Fie B R e stk i) 6 1 B 45 109 2R ik 47 ) %
o UL cDNA BB, #4147 RT-qPCR, HRHEHE 3
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ANEALEWERE 3R 2T kR I
b 5 tRF-LysCTT (U6 £ RN Z) & Ptgs2.
Gpad \Slc7all (GAPDH RN 3) i HI Xt R ik K,
B UL/ 28 88 T EP &b m A4l
ZURFRE Bk S Trizol 3 7). AF 5 LA J 42 B4 20 iy
RNA, 4% B8 L1809 7 35 K 45 28 B L 24U rp 5" tRF-
LysCTT MAHX AR, 519 FRBITHIILER 1,

x1 5IMERREFT

25 51 f;gﬁ
;—),IRF*LySCTT*F 5'-GGCCCGGCTAGCTCAGT-3’ 17
S’IRF*LySCTT*R 5'-AGTGCAGGGTCCGAGGTATT-3’ 20
Ptgs2-F 5 - TGGGGGAAGAAATGTGCCAA-3’ 20
Ptgs2-R 5'-CAGCCATTTCCTTCTCTCCTGT-3' 22
Gpx4-F 5'-GCCTGGATAAGTACAGGGGTT-3’ 21
Gpx4-R 5'-CATGCAGATCGACTAGCTGAG-3' 21
Sle7all-F 5'-GGCACCGTCATCGGATCAG-3' 19
Slc7all-R 5'-CTCCACAGGCAGACCAGAAAA-3' 21
uU6-F 5'-CTTCGGCAGCACATATACTAA-3’ 21
U6-R 5-AACGCTTCACGAATTTGCGT-3’ 20
GAPDH-F 5-AGGTCGGTGTGAACGGATTTG-3' 21

GAPDH-R 5-TGTAGACCATGTAGTTGAGGTCA-3" 23

1.2.4 0 JULAH B o ST B B - A X AP R K 4
P FHAR 10 e Fr R ML AL BREZS SRS 19 A~G 4140
MO T EP 88, i A S i v vk v 24 A 4 i, B
TR A IR A T 37 °C T /KW 10 min S, U
12 000 r/min B.L> 10 min, B3 W e 18 356 B 45 22
SR A5 BRI A% 2 40 i v S Ak B A X KR, S
KA 3 WL RIE,

1.2.5 oL ROS KER I K 82 50T 24
AR AL FEZE RIS 9 A~ G 440, ] PBS Y% 3
WG, 5L in A C11 BODIPY 581/591 4541 YL i
100 pL, Ge 1 h, W g, PBS BE¥ 3 ¥k A
100 L DAPI %24 5 min, J PBS ¥ 3 W A .
it 387 388 2 ' Wb Ak 5 R B A DG 8 T Tmage T %K
A0 SRR X DGR EE . AR 5 5 B e s A
i ROS 7K, SEg 84 3 I, 45 R I,

1.2.6  CCKS Haill.Co ULZH AL 1) 40 M A7 05 O 4 b
T 96 fLAR T AL A RS 1 A~G 4140 ML, W R B 7
BeAEMUT 2 9 1 H B RC Il CCK8 1]l 5 DMEM-
F12 853 5L MTR G 55 92 W, B 100 pL YR G 55 95 0
ASALF 37 CFE R 2~4 b, F AR AR 0 30k
450 nm ZbWEERE T AH M AE TS R A AR R =
S 36 20 W G B Y (B — 25 AL BE 2D / O B4
WO BE I — 25 A RO BE 44D X100 %%,

1.2.7 a4 g a0 50 LA i Py 2k B T I T

FRIEM B HEERD T 10 em 15 35 I A 4b P 45 o5 Y
A~G I 4iH, A PBS PR 3 1K, Lh 4 %0 2 5 H k[
FE 10~20 min, &+ LAWY A 30 min,
LYY 5 min, TERSE SBEF —H R h &2
W10 s Ja i PE R B 3 A FER AR BEE S T
Tl R LA I R
1.3 %it 35

ffi ] Graphpad Prism ¥4 #4758 124087, i1
BERD o+ Fon, ZAMER LB RHRHER
5 2550 B s AL PP LE 3R ] LSD ka4, DL P<<
0.05 A EFALGIHFEXL,

2 &% R

21 PREZEFAL P S(RFLysCTT A&k H AL

RT-qPCR 6 285 5 & 7%, /N B0 JIE L F O L pd
JE B E K LA 412 A 5" tRF-LysCTT ##
XFF kKA 1.01+0.18,0.28+0.13,0.18 +
0.03,0.19+0.05,0.01+0.01,0.53 +0.29, 5" tRF-
LysCTT fE.ONEH AP i R A i (F =16.21,1 =
3.81~7.93,P<0.05),

2.2 #4& 5tRF-LysCTT F H/R % %45 Al m e
& 5T 09 %A

A~D HJFEAC L UL H 5" tRF-LysCTT,
Ptgs2 Gpxd Sle7all FH X 5K, WAk = F
FHXT 7K, ROS 7K OF K 4 M A7 16 28 LA, A 1 3
PE2E S (F=15.50~368.70,P<C0.05), 5 B.C %
MDA 5 tRF-LysCTT. Prgs2 #%f % ik
KA R T, Gpad L Sle7all AHX 335 7K F B 5
VR WK AT KA L ROS K B 3R L 40
R E T & (1 =2.73~15.61,P<<0.05); 5 B
AL A HAML Y FRFE R 22 7 B 2 (1 =5.30~
28.96,P<C0.05),1fi C £H 40l I iR 38 45 22 55 G Wb 3%
P(P=>0.05), WFE 2, 5 BAMELE,D 40K
BRES ORI B b (R 1), B i Sk B 48 Y W S
Rk e ) R T
2.3 &k 5tRF-LysCTT #F. U B4k 56 = 49
P!

E~G 4 JEACD ML 24 b 5 tRF-LysCTT,
Ptgs2 .Gpad Slc7all BYAHXT R K K-, W2 B+
FHXT K ROS 7K F B 41 i AE 6 2R LA, A 1 3 1
ZR(F=9.99~5 329.00,P<C0.05), 5 E.F 44
.G A4ifarh 5 tRE-LysCTT. Prgs2 #HXF 3 ik K
SRR M, Gpad L Sle7all X 635K B F
P, Wk B T A X KO L ROS K- 35 ), 40 A7
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TR AR (1 =3.57~91.84,P<<0.05); 5 E 41
AL F 40 ER 8 bR 22 5 0 8 F M (P =>0.05),

W3, 5 EHMIL.G HAM N KR T IR
W22 (TR 20 P PP Sk B 98 S 5 B O e ) BR B 1

®2 A~DAHOHULM 5 RF-LysCTT S REKFREETHXIBRENL R (n=3,x£5)

5"tRF-LysCTT Prgs2 Gpxd Slc7all WAk T I HAT T R
Pl ROS
A7) KF KO K KF KF 08 K /%)
A 1.0040.13 1.0040.19 1.0040.04 1.0040.13 0.9640.06 1.0040.12 98.71+1.02
B4 2.8640.17 2.4040.41 0.3440.02 0.4340.01 3.7040.16 14.73+1.41 64.52+2.23
C 4 2.5140.19 2.2740.33 0.2140.02 0.4740.02 3.5640.11 16.61+3.52 68.89+1.48
D 1.4440.19 1.1340.31 0.6840.11 0.6340.05 2.2240.09 7.5240.89 80.85+1.82

E1 A~DARROCNEREE LELELER (400 f5)

®3 E~G@ADOHMM 5 IRF-LysCIT S REKFRHFETHXBRENLR (n=3,x£5)

5tRF-LysCTT Ptgs2 Gpad Sic7all WAk T A A7 T
2H !

a3 KT K KT KT KT ROS KT X/ %)
EAH 1.02+0.21 1.00+0.08 1.00+0.05 1.00+0.16 1.00+0.01 1.00+0.08 98.8240.54
F4 1.0340.36 0.7940.12 0.9440.08 1.0840.20 0.89+0.01 0.92+0.03 96.81+0.63
GH#H 2.91+0.53 3.0940.50 0.69-£0.03 0.5240.12 2.23+0.08 9.6541.26 62.96+0.06

B2 E~G AR A IR R (400 £5)

FICRE P2 b 20 a4 70 L Tt R A o 2
FUBT R A S 5 R b g
SEZ RN K AR TR . DL A e AL

7 F ] ke o U RO R O AR
TERVAE e b a3, K it 19 B IR YT, %k A 2 2 0 o
B B B 75 i 1) AiE < 58 06 JE 20, A ST ALY B
FIIR YT L B A O I 55 92 6 2 A 1) o B 4 it
i3 AS A0 L 2H 28, P R M
S5l KU ERSE T BRAE T S EUR
O NLTEIET .

tsRNA E 8 B 34E 45 5/ RNA, 40 & tiRNA

AR REIR F tsRNA By = £ tsRNA 10 L
BT Sl ik sk B A AL 2 | 3 Bl bk e 2T AR e K
At AR P R VR R T . SHEN 252V 858 % B, 16
SEIE B R 3A S A R B0 JOE A AR R 0 U 41
LU tRE 2 & A5 Sk 4 24 42 3tk 0 LA B 1 0 M
AR BB A KL, R PR
PO b 3R 00 LR R 78 K LA o0 UL 400 L PN 1Y
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tRF Rk W 218 &, 740/ BL Yy 0 ik 40 2 4 [
FEE R IR (RF, 8] B AR BB A O UL 40 L 04 7
O WILET 2 Vi 24 o0 I 20 280 P B K 6 TR 3R 35 KO Tt 1
SR PL BT R B, tsRNA 78O WL 40 A 2k
FET i B b R HE A OGS VAR T L A B AL R N
B AT 5 0 3 0 S 5 e B, A /0N O B Gk ot 9
AR 2 1 3 25 R R IAM tsRNAL |
J& 5 tRF-LysCTT % RIAFEER ., LIk A
it AW ST 3 i K 5" tREF-LysCTT 7E 1E % /N BUA
) 20 280 (1 36 25 UK 7, Rk BL5 HFOE L EAE LB E L oK
i LA H A 5 tRE-LysCTT 780 I 41 21 vh 3
IR0 de i, #E— 4 R B 5T tRF-LysCTT A fig 5.0
JUL 240 A7 — 2 B ORI

BRAET & — Fp R 3 1 40 I A8 T~ 32 B2 5 4
i PN R B R A R A, 40 1 ROS FITRR o it 41k
Wi R 2 0 WU R AR BE T B A A
Ui B A B 7 o K SR K B T BB L o 2 R I e % ik
B R A, 5D WL N ROS KT8, Xt
O LA A s R B . IR IS O R L e &R AT
i o e RR /4% Z R 1 1] % is R 48 (PR SLCTALL AN
SLC3AZ A3 2 B0 e B 25 40 i 9 & 4 e 1
JIK s GPX-4 CH I T AR A 1) 7T e 23 b T K% Ak
AL R A D6 T K 3 T 9 B 48 i P RN AR 3 0 R
PR A L A R R R T A LN
P A 06 H Bk B R 38 R GPXA 3% MERRAR , 0115 5 it 4
YA BRI 2 GPXA 5 Ak g Bt o B0 UL 40 B i 7>
Azt 2 BB R F AT ROS, WIS 800 WL A & A 2k
FET- s WL i e i P R 5 5 & A B0 L
0 MR BE T K A I A AR AR — 2, BT #E ROS 7K
T B B kB e 200,y T DU C AL 40 i
PR G L R T BRBE T O T IR L
St P A 2 S R AR T R A AR BE A G i
H/R Kb B JEAR O L4 AR 8100 JUL Bl o P 988 7 452
Pi E5R BN .5 A A4l A8 L, B 410 HLAH i
BRES AR W EE L ROS ZK B 8 a8, ke 1
DU B 2 A A7 16 R T %, R H/R b3 5
JEAC D LA & AR R AE T [ AR BF 5838 & B . &2
H/R AL PRS0 LA B b Prgs2 AR 33K 7K 7 B
W FVL.Gpad RN Sle7all AR KK 0 8 .
W5 587 X oo JUE g i 39 3 /0 BRCR FH D 5 9% ) Al
TT-TCRFET- A 5D b 3, & B /1N RO JIE 4 20 b 1y
GPX4 # 7K P85 4 BRT 5 2 e , o0 UL 48 B 2ok
P ROS .45 40 38 i 5 25 R AR, 3 B R 5 9% )
b T -1 38 Sk 0 O LA R AR SE T B2 T 0 LA

o GPX4 K S0 LA G 37 i F o v
Wil . AT X C7T5BL/6 /N BRAY O JOE 1F A7 B8k 1ty P
HETE (30 min/24 W) FARJE S I B IEZH LU iy
RNA, &3 518 F AR o, F AR 4L/ B iE 41 28
W Prgs2 FKaksKFW R T E s WER/NBRUORHT 24 h 5
2 h 3 25 T R R R Bk G R AL B S
HEAT Sl PR 1 TR L 5 R R 5 F R4/ R
AR Ah B 2 /0N B 0 LA B TG AR L S ek 0
BRI EE RS LR SOk R I S R — 0 B0 L
MR AEFE T & A B AN N 1Y) Prgs2 kK-
S F L, Gpad I Sle7all ik K0
T,

Fik—H Rt 5'tRF-LysCTT 78 H/R S0
WUAR L & A A AU T 3 i op i A 24 T R, AR AT 53
i35 Y antagomir-5"tRF-LysCTT, ARG A0 L 20 g
H 5tRF-LysCTT (7K F, 45 5 /R, w0 AL 40 A
Fiff) 5'tRE-LysCTT 5.5 B.C A L. D 4.0 0L
20 R RS T A R AL ROS K FRAR L 208 T
FUBA R /D , Prgs2 B K T, Gpad H
Sle7all AXFF KK LI, 47706 F T & . R
Ja A 9E X3 3 Y agomir-5"tRF-LysCTT, DA it
FR O P 5 tRF-LysCTT K, 45 8 Wk,
5 EF 4UM E . G 410 L4002k 7 o 2 0
ML ROS KV B T & 8RB AR 2, Pegs2
AXT kK 2 E VAL Gpad Ml Sle7all FIXT 3
RKF T U 408 A TS R AR, $EOR 5 tRF-
LysCTT A] G&XF0 L4092k S8 T~ B WA 1E .

ZE FRTR L, H/R &S0 WLan i & ARk se T,
FAIC 5" tREF-LysCTT &4l H/R %55 190 L 40 il
BRAET 3 %35 5 t(RF-LysCTT BEAZ .0 L 41 Jfd %
HERBET .5 tRF-LysCTT Al fig %0 JUL 48 Jfd 4 2k 56
T HA AR R e nT AE 5 t(RF-LysCTT 5
VA LLBCA IR 7 O WL o T A i B i . S
SN 18 3 TR S M -4k 5 (RF-LysCTT Ay F JiF 8
B R 5 RF-LysCTT 5 Jif #1431 3 5] 98 45 0
JULAR L4 BE T A T K HIL R S Sy i R IF 5 42 4t 2
FAR A

CEMAEMBYRFER AR LW SR CETE LK
2S00 B W AR R G 3R 25 D1 23 9 B R ME (SO S 20220305C5790-
20240601003) , i A 52 56 ok i 44 30 B QS 56 2 40 4 R 42 8 i 0 ) 19 2%
Bl BEAT .

EEFH MR LI BTWSE5 THREILBR.ERES5 TR
XS ERE . FrA e B30 EIF R B & RZie 3, B H AR
FEAER 2R 0P 28,
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