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WE: [ B8] A% P Chrysanthemum nankingense ¥ 5 4% -6-5% B3 5% B B %5 74 3 Bl CnRAMOSA3 (CnRA3), 3T 3
HATAEME B F oV A R AR M, LT H I RAMOSA3 BRI B 69 2 M4 1E B AL 3E A W it vty B TP 09 B R T Ak,
[ k] AF A FoeAA, RIBLSFABIEEAZL, LEKRTF CnRA3 AR AKRBHLFT), RALMELE T EN
WA RGRKX R BOENFIEE B TIRIAFR T, FFH R E KT Z R XS (RT-qPCR) 5 47Z A B A
REELE PO EERX, RASNRBLAR (ABA), B L8 (PEG) Bl F F At e 038 FogRix Tk, [ 4R ] CnR43
T A iEAE (ORF) K &4 1095 bp, % 364 NAJLER , %A% & 4 F 7 69 i Sk 4e-6-BE B2 B84 85 (TPP) £ 43K, R4
WSREAM, BREFKMAFIE, RAMRASI AN CnRA3 £ HAT Asteraceae M PHRMBAKRT, Lo TRRG A
ABA B _i# 35 v B AR & IR XAE A LA, RT-qPCR AT R : CnRA3 BRI E A kot dife A 75 42 Kot ey &b 3
HA, BRRERFEANZAARSEFRPRFTREELET, EEREREY, CnRA3 EZEERERPRE; £4
A KNH, TEAERMERMLEIA, £ ABA, PEG A it A BT, CnRA3 AAxT R A F R F T4 (P<0.05), RN
T2 I BT RETRE LaeAad, [ 4] CnRA3 THAE T FHria Ao 2k prid 40 T RIL B b, 7
%5 ABA Ao Ay hitn mid A, B 5 R 2426
FK4BIE): FHILWE; CnRAMOSA3 (CnRA3); A1 &5 oW, A Mmaa; AR AR
FEDHES: $949.783.5; Q943 YRR : A XEH/RS: 2095-0756(2026)00-0001-09
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Abstract: [Objective] The trehalose-6-phosphate phosphatase encoding gene CnRAMOSA3 (CnRA3) was
cloned from Chrysanthemum nankingense, and its bioinformatics characteristics and expression patterns were
analyzed to characterize its structural features and explore its potential roles in abiotic stress responses.
[Method] Using C. nankingense as the experimental material, the full-length coding sequence of the CnRA3
gene was cloned based on transcriptome database information. Bioinformatics analysis were conducted to
investigate its phylogenetic relationships, protein structural characteristics, and cis-acting elements in the

promoter region. In addition, real-time quantitative PCR (RT-qPCR) was employed to analyze the expression
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patterns of CnRA3 under exogenous abscisic acid (ABA), PEG-simulated drought, and salt stress treatments, as
well as in different tissues. [Result] The open reading frame (ORF) of CnRA3 was 1095 bp in length,
encoding 364 amino acids. The encoded protein contained a typical trehalose-6-phosphate phosphatase (TPP)
domain, without transmembrane structure, and exhibited overall hydrophilic characteristics. Phylogenetic
analysis showed that CnRA3 was conserved in the Asteraceae family, with its promoter enriched in ABA- and
stress-responsive cis-acting elements. RT-qPCR analysis revealed that CnRA43 was expressed in multiple tissues
with distinct tissue specificity and developmental stage differences. During the vegetative growth stage, CnRA3
was primarily expressed in stems and shoot tips, while during the reproductive growth stage, it was mainly
expressed in roots and stems. Under ABA, PEG, and salt stress treatments, the expression level of CnRA3
changed significantly, exhibiting a time-dependent decrease followed by an increase. [Conclusion] CnRA3
may exhibit an inhibitory response under drought and salt stress conditions and participate in ABA-mediated
abiotic stress responses. [Ch, 5 fig. 2 tab. 26 ref.]
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S ACIG Chrysanthemum nankingense, X 3§46 | FEi TS, JE45FL Asteraceae A Y, Ji ™
THERKICH TR, FESMAERCARMNX, SRR, 5 W TIERD . B ARG SRR,
AT & SR AR Y, KBRIRE, 293, RV O IMEEET . Ak, ARSI S 2 A5k
WLF 26 48 Chrysanthemum>morifolium (i # S 25 26 48 i AP B B VISR R Y, I, 2648 I n] 1 A
AW, FTFA st RIFSY, JCHOEAEARAE Y a i 32 ek, 5 FH T e e AT 45 LR

TS (trehalose) s —FhARIE P ROHE , e P20 55w By v A& 45 2EVE T, B RBAS 5 SALIF B2 |
AERFANIE 5 . T TN 8 1 TR S0 - 6-BE FR B R I (trehalose-6-phosphate phosphatase, TPP) fiEfbA Bt FES
EAE D RIAR VA 42 K A A W 3 i 107 1) AR - - TR A R A ) A R BRI 0 5 i 7 v i A G B
FH o T T -6 - T 1 Tl T 3 KT 30 o 44 T ¥ 8 A -6-E IR (trehalose-6-phosphate, Tre6P) At iR A b i i i,
MMUS SRR, EReRILEE S A AC, MM RAEYAE T 5 . BRI A B8 4508 T 19 32 PR
AU ST Arabidopsis thaliana 1, TPP G IR (1) 335 32 Wik TR (ABA) KW (55 ¥, FIH 4«TPPI
F AtTPPF W3 335 PGB R A A SLIAYE , MK RIS, IR br RS, ppi AR
i SR, PR IZEN S 5 EbAH G 1%, DREBIA /Ei AP2/ERF FKiGks kN1, ETRFMTES
RIRIAE RN s BE N T 456 ATPPF IR 8+, MR S FL A SRk, R 1 - 6- B R /K R G PR 4
(ROS) TREZ LI WAL T, 4eTPPD FRIAMOM 48 6, TEFRMME T YRI5 B T At 2k et .
WAL, FERIREST H TPP JE R IK IR SZ B RO RIS S 084, W ArTPPA TE3 e I 138 J3E i rh 3R 0 4
WEERTE, HESRARERVARIE(E, W ATPPH R - £k, ERIEYH, 3£k
OsTPP1 W45F3ER £oK Zea mays 76/ NMER E W Be vl $2 =k phr 45 SR MR 5, 76 H[R) 30 b =i e X R
HIRE 9%~49%, ZH T RAM T B85 31%~123%", CHMFREY . 758838 Chrysanthemum
T, A AR AR N Pt & S B T AN ISR S A S, A PT I R R R 2R ARV VR IR AT S 1Y F A R
J1, JF YR A MR8 BT SZ PR, E G B0 - 6-BE IR B R Il 43 i S B Whaa S50 T iy Rk AR
i k= AT .

HHT, T TPP A Tre6P {55l #g HMFY EEAE A e iR I . SRS ARIEY, JFETE
T A QIR 45 SR A= M3 e 0 7 TS T — e g . SRR TPP 7eta¥) & B ik B rh Rl e 5 A 81 200
FEoheE. LR MBI, TPPIEPIFEM T RAMOSA3 (RA3) Yty i Wt -o- W MR MR , 16 AL/ 4140
Rk, Rl L SR RAMOSAL (RAL), SEMNES S Mo H S A, NI L7 4
BOE R, tesh, EoKkv TPP4 5 RA3 FEALIT RO v BAG DIREIUAY,  HOZAE AN s 1)
TET5 . ARSI A Y Maa 20T, A8 4B 00 SRR 7- 0 A e 07 8 25 02 . i, ARGIR S 2
B b 3R 5 2 AR T s IR BRI AL, R BT AR AR TS PR R R KRR R L A,
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FIH B 2 (PEG) Sl 2450, /R T 3L e A 0 e 28 BJR S RRIED T, RS X S o 48R
T AT Z R an A AL, (R X ELAR S 3 R A RGBS MAS T A . ARHIESE LA B AL N R B4
BE, R S HA B B SR SE M ] VR DG 2R 19 oK RA3 EAT A5 B2f o e, v e S 3 ] PR 3 )
CnRAMOSA3 (CnRA3). il it —25 i Bz Bk e AR R A 2L AR A W ae 25 F i a8, 8 PP
PR3 A 0 v 9 A 2 T e S A AR AR e e i TS AEAE A, DUBN 5 SR T BEAIF ST SR L BRI LA

1 #MEEF*®

1.1 ikt

AWEFE BT AR A0, B mE s ARl 2 v B 4G AR S R DR ORAE o o MERRAE N TR = 45
TSR, OCH/BRRERIWIY 16 /8 h, FEFRIREE R 22 °C, AHXTIREE RAFTE 65%~70%.
1.2 SLWHE
12,1 AR ESE HHPRERK HIEMHT CEFRARD) KE—Z01 18~20 F i i1 B AR AR |
ZE M (N EAETECE 3 F/AS 4 sdant), 2B, MBAMHB COER 8h, B 16 h) 23 (AR
W) RASSEHRRR . 25, 0 QN AR FEGE 3 Rrogaent) ., % . B 3 MEYFER,, WAHEK
J5 T80 C -4

122 CnRA3 AW ey 5o % MR T KT RAMOSA3 Fz1 KHRETASIY
(RA3, EHFEIES R ABD92779.1) 521 , MEGAE M Table 1  Primers used in this study
Ui (https://cgd.njau.edu.cn/) 3K 15 2 £€ fili v [m] 5 19 PN —3) Fi

CnRA3 A E 41 (Cn0437030), I LA KP4 CnRA3-F  ATGACTAACCCTAATGCAGTTG CnRA3E KA

IR Do PLA ARG cDNACH BN, &M a3 CTAATGATTGCGCGCAACTG Tﬁiig?gfg
Phusion # {1 DNA %4 (TaKaRa) 191 9% & s
s N (PCR) R R MR HEA T2 K 1. @B gOnRA3-F TGGTCGGATGGCGAAAAAT 314
BWHBE IS LUK PCR P2 - A T, 85 557 K/INIE CnRA3 57
ﬁ% E@Eﬁfﬁ{ﬂ]? ’ #T’ﬁ SanPrep *jfft DNA ETC [Eq&ﬁ,t%ﬂj qCnRA3-R TCATTTTCGCGCGGCACTCAT 2|4
& (TaKaRa) Jrik2ift, 4% % pEASY-Blunt Simple (44 p  AGCTTGCATATGTTGCTCTTGA Cng;jimﬁj
#Hfk demm e, B R AR CoRA3 S 5
WeF B Escherichia coli DH50; PkEU B 77 5 PH 4 B 7% Cnctin-R - TTACCGTAAAGGTCCTTCCTGA 5 woia iy
R J M S5 IE A 3% 2= AR N Rl AT DU
123 A %1z 8 F 5 il SOPMA (https://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.
html) #1 SWISS-MODEL 7££k %3 (https:/swissmodel.expasy.org) X} 25 [ 89 25k . = e FydtA7 7 .
i FH 3 [ B R A W) 4R {5 B P (NCBI) 2095 % (https:/www.ncbi.nlm.nih.gov/) Batch CD-Search T. H.fii
B RSP 25 3k . A1 Expasy 7EZ6 M 4 (https://web.expasy.org/protparam) Tl & (143 F 1w . & &R AP
NPT 5 ] S AR BRAPE BT . 0 3R ] Expasy-ProtScale (https://web.expasy.org/protscale/) 71 TMHMM-
2.0 (https://services.healthtech.dtu.dk/services/ TMHMM-2.0/) DA f SignalP-4.1 (https:/services.healthtech.dtu.dk/
services/SignalP-4.1/) 7E £k I 3ifi Fil il 25 (1 A9 2% i K Pk . 385 B X R {5 5 Ik . i J§ DNAMAN 10.0 %k
XA TR ) Fb G S R 7 90 247 L X o R MEGA 11.0 S R Gk B . F 48 16 38 DR 21 2 %K
P& (https://cgd.njau.edu.cn/) Fl PlantCARE %3 (https://bioinformatics.psb.ugent.be/webtools/plantcare/html/)
X CnRA3 B A 8+ P 9N A 7T & R /o #ir .
124 ARZFHH NI CnRA3 TESGALIGAS ] A A B I FUAS [ ZH 2L rp A RRAE L, 43 0 HOR 8~10
FRIFRE, AT E SR AR B A AE B A K S5 eI AR . 22 R A EZRTFE 5 i), EIRAEK
A 30T ) 0 2 RN A B AR R I AR o BRI 3 M E B, WA VRO 5 % B AT ) RNA 42
B & (SteadyPure Plant RNA Extraction Kit, ZCFHi) FEHUE RNA, 28 1.0% B RS EERE F Uk A U 5 4%
Ja, A Evo M-MLV % it RLiaGH & CORHim) 5 5% cDNA. ¢cDNA {17 F-20 C % .
125 WBLEBR. fAsh (NaCl) fo T F b 5 T RBRBEX oM R T KRR R IR 25 TR 22 BT
MS JigrdE B IR . N TR IR : SEIRARIERH Y 16 /8 h, RN 22 °C, HAXFIRIE N 65%~70%
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FEAAE IR 2 10 Ao b, e HCK A —BUWAERRFE LS4 3 40 (ABA 40, NaCl 4. PEG-6000 41), H:4H
3NEYHELE (BERE 3. iR 7dEHITHAAEE . ABA 215 50 pmol- L™ ABA ¥ ;
NaCl 4 7 7# 200 mmol- L' NaCl % ; PEG 41 %% 20%(w/v) PEG-6000 %5, LAMrE A BEFF 434 0 h,
SPANFE 0. 3. 6 hHURE . BUFESAI MM BB T 3 Bk, 3 A rEE, WEGEARIF T ah it s 1 1
% RNA #2057 & (SteadyPure Plant RNA Extraction Kit, I BH) #2HUE RNA, £ 1.0% BifgBHEEIR
HL KR 5 4% J5 . A Evo M-MLV Jz % SR AL & CORM) K H s 5% 58 8 cDNA. cDNA 17T
—20°C, %M.
12.6 FH I CnRA3 & R 09 £ 38 F M E Bt MRPGINT TS CnRA3 2K 751198 b2 it PCR (RT-
qPCR) 5141, LA 1.2.4. 1.2.5 Tip TS cDNA #itl, #4T PCR ¥ 44 LS g e s [l vl . i
Eppendorf Real Time PCR 9¢)GE #1L, LA Cndctin™ B9 37 =1EMINS, W3 NEAREL, /8 CnR43
PIAEX ik b o BRI HTR A 272 2T IR vk
2 ERAN
2.1 CnRA3HTEEFFE 55 #7

MG T K RA3 Fy 31 A2 46 M3k ()7 5045 18, , il PCR 334 44 46 10 [ IR L R Cn0437030, HRIETR
T, K HAm 40 CnRA3. CnRA3 [ 5E#ETF I 2HE (open reading frame, ORF) £ 4 1095 bp (] 1A),
it 364 MEIER . AL CnRA3 5 HA 13 MR RA3 B LT85 58 (K] 1B) 2B : CnRA3 5
H ¥ % Chrysanthemum seticuspe ) T 1R % X R i i , HIRJE T & Artemisia annua, T 5 L Fg I
Arabidopsis thaliana 3 R, W7~ TPP L5 AE 45 RHEY) th#E LB IRSF o BEMR TP 91 L X245 2R B 7R
(1 10): AR RA3 8 HA B & N Z IR A RIE . XTI HEY) CnRA3 Fl AaRA3 22 [H] ) #H
LI ik 98.6%, 5 TeRA3 MIMIMIEZAH 90.4%. HIELZ T, RA3 H I 5HIFI T AtRA3 il Kk ZmRA3
FAHARLBE R XTRAS, 4050 24 78.2% F1 70.6%, FEBH RA3 FEZEALILFE h BRGRSF, (EAENL . WFIHIY)
kAT —E BB, RU CnRA3 5 HAWYIFI AT RA3 B HA B m RSk .
22 EBQSEHEASW

NCBI %(#}& % Batch CD-Search T E.#iill &5 R /R . CnRA3 47 TPP 45443, J& T HAD #B 5 5 AL
B (&l 2A). iz 1 SOPMA RMufi%} CnRA3 5 [ i — &5/t (& 2B), 250N ZEAEZERTL
R0 . ZE (AR A SR ERA A, AR TR Y b, TR 48.35%, o-BRE N 35.44%, FE{HEE
07 UK, M 16.21%., SWISS-MODEL il (i /= (1 2C), TPP [ = Ze &b b Fiii 52 i) o/ Hr Bt 52,
o-BETEAN PR EEE T TR, PR E DR O X

53 M7 CnRA3 EEAFRALME BTRSS AT . IR F T 290 40.04 kDa, FRISSEHL SR 9.14,
PEE M. ZEAMEY 364 NESER, Hh ARSI, N 6.7%, M RLAMRANEA
253 A 18 Fl 24 A~ 7 IF FLAT (A 20 B8 R 280 B8 43 A 20 R 31 4. ANERUE R 8L, BB R 2L (AD 235
Jy 41.43 FI1 81.43, Tl MFaEE ., SignalP-4.1 F TMHMM-2.0 [ i 45 . 7R . CnRA3 & A ATEAE
5 RS B (K] 2D)., SEH43E K35 5 —0.363, Expasy-ProtScale W3k Fi A 32 K YEEE H (K 2E),
23 BIFIHESH

FIH PlantCare 34T CnRA3 FER G 2T PR FE T BN o X CnRA3 BEPR () B0 4R 467 s L% 2
kb JPHN AT R B (K 3, #2): ERGAREES . ARKE. FER. BER. KARPE. (REm
NETCFE AL CAAT-box Fl TATA-box Jof. iR mHras e SR MmN oA R CnRA3
A RESZ AN SRR A BRI, AR TR ARG 2 D J7 1, 456 ABA 175500 i 5250 %)
SCAEARAE Y aa e 5 o B D REHEA T TSI A, JFARE C A ARG SR, XL AEARIR A R BV AR
FHEFT T8V
24 FRiFEKXHH
24.1 LA FHEZAR S 15 RT-qPCR 730Hr CnRA3 TEG AL ASRIH L h i ik 22 7 (K 4), 4558
B TEEFAERKE, CnRA3 TERFRIA LR AT Rk & @ BRI 2R . 2898 b AR, AN[F4E
] Fe ik 22 Ik B B EKOF (P<0.05); FEARFHAKEIIA, AR 2R X 2258 5 h = BRI O AR | 25
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CnRA3  [FaReREWE BrosEiAMAD TGdNNSSIANSPYDI NLFSRNKFPKNI ENGRMA. KNVARVDANRIRTRS RN, . . ... ... SepcEBkkdM R 89
TeRA3  [EiNeNAVWE Bros TAAUNSPRIEESR. . . . . . TNI TLEPRNKEP VT TKNI ETAGKNI ARVEANRINIIIRKS. . . . .. ... SopNEDKKANIME 84
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(&P 5 AL ED AL KINKQWUVIF LDYDGTLS P1 VENP D@ ANMNGEMRIIAVIASVARSYF P TAI VEIGRCRIKVINF VIRLYEIL YYAGS HGVDI (4GP SR A 184
NN s ALIGYF Bl YA KIKQYVIBF LDYDGTLS P1 VEINP 08 ANMBSEMRISAVIAS VAIKEF P TAT VEIGRCRAKV@NF VISLYHL YYAGS HGMDI [4GP S - A 179
ZmRA3 MAQI!!PILAMG{!EII FLDYDGTLSPI VERPIANMYEEMRIIAVIIRVASEE PTAL VGRCRIEKVIBNE VISLITIL YYAGS HGVDI [§GP INXO N0 N S ]
(OS5 ALIEF ED WAL KINKQUVEF LDYDGTLS P1 VENP D@ ANMNGEMR I AVIASVALSYF P TAI VEIGRCRIKVENF VIRLYEIL YYAGS HGVDI (4GP SR A 184
AaRA3  [EENIGVEEDvs MARMRE QMAPKYERESSI ..... 184
ARA3 IR AR s B IRMSE IF P TAT VIIGRCRIEKVINAF VISLIZEL YYAGS HGMDI [SGP N ISt

(G V-I < 0)<6 0 VNSO ANEF LP YN VIE DL B KIBEET [IGANVENNKIIA S (HER 6 VIS IS WeD DAV LML €0 Y P HLINL TOGRIAVLEI RP M KWDKG{/ 284
BY I 0106 N VIO AREF LRV VAL O KNP T NGANVENNKIOES MRS VI Lo WD (o) VI &b L @S YP 4L ISL TIOGRVLET RPN KWDKGLL/ II 279
ZmRA3 vVAQAEAAANHYSARS ERERavI EERF R il ARVE Sl AR AN RV F R R EE EENAVNE EfiR s VIR ERENI B ek B B [T e kALY 283
CsRA3  Ri@kcNoNYE R Ak Eramsvnvr ENiE L ER kGl B IENNRE LS wFEREEIENNGDLIDREKCﬂKDMII 284
AaRA3  KHQKGNQNYECRP BBV e LBl KCIDESFElENﬂGDLIDREK(ﬂ YPISLINL TOGRI4VLEI RPIM KWDKG4/ 284
PN N N e VT OINANE F L P LY ANV LY KLY 01 BIGANVENNKIAGYSMHNRIE VID o b WeIR o1 ViR N8 YP|{LINL TIOGRIXVLE1 RP il KWDKG 4/ 289

(& V-1 [0S 1. G\ SIDVIPP 1 YI GDDRTDEDAFKVLRISNGQGHG LVS KIP KETOANYS LOEPNE VIVEF Lo A KA N A 364
TeRA3 m@(r GI LVSKIIPKETIHANYSLO)EP) MRSTLHSHER 361
ZmRA3 -KEA(‘R DVI{PI YI GDDRTDEDAFKVLRMNGQG SKIIPKE ANKERI!ANKEGARQP. . 361
(&% 1 |5s LG 2\SI4DVIUP1 YI GDDRTDEDAFKVLRISNGQG SKI|PKE QHV- MNF ...... 360
PGB 1|0 5S L GY(€ \SINDVIIP ] Y1 GDDRTDEDAF KVLRI®YGQG SKIIPKETOA! 364
AtRA3 SGOGHGI LVSK SHTS.GEEQMSLRGR 369

Cn. C. nankingense (Cn0437030-Cn_AB); Cs. C. seticuspe (CsG_LG8.g72434 CsGojo); Aa.Artemisia annua (PWA7T9-
145.1)Pv. Pistacia vera (KAK9072141.1)Bh. Bidens hawaiensis (XP_076945620.1)Pa. Pistacia atlantica
(KAJ0086566.1)Zm. Z. mays (ABD92779.1)Si. Setaria italica (XP_004958373.1)Sb. Sorghum bicolor (BDA96 02G-
400400)Te. Tagetes erecta (KAK9072141.1)Lr. Lolium rigidum (XP_047068161.1)Pc. Puccinellia chinam-

poensis (KAM3061416.1)At. Arabidopsis thaliana (AT1G358910.1)Ce. Cichorium endivia (KAI3505013.1)

B 1 FHALk CnRA3 R L& (A) 5RRFr+ RA3 B H#E (B) A= B R 247 (C)

Figure I  Cloning of CnRA3 gene from C. nankingense (A), phylogenetic tree construction of RA3 in different species (B), and homology analysis (C)
. W, B[S0 3525 S ih 3 i 2K (P<<0.05). [FEF, CnRA3 FikFEIEAKMBRLES .,
BEFRARKE, CnRA3 fEZERIZEIMARXT Kb ey, HUOMRR, SR 588 nT e 28 AR KOs rh
RIEMER . WAEAEA KT, MR RSB s, HRZE | fERt, KRB CnRA3 TEAEFH B BL T BE
W5 S5HRERN AL BTG B K22 AT .

242 AR ST ERAEX M RS TR IRAE T T e R Bos . 78 CnRA3 PR LG
I LUE 2.0 kb X3RN, fFTEXTT 5. MBS L ABA BAM M. Hik, ARFRE—SHE
T CnRA3 BERTEBHI T 5 . NaClIEIRALFE . AME ABA AbFRAF T ik, & 5 a0, 7EAR[El b
PR, CnRA3 ik K-35 5 80 Bl A R) f9 4 K R BB TS LA A s . Hp7E ABA 4B T,

CnRA3 223K K - Ab BRI 18] % A= 8328 4k (18 5A), Horp 3 h BPAEXS 63k i B35 AR, 29 Ab BRAT Y
0.55 1%, MTEALEE 6 h J5 HFRAACTF-WE T, RBAFETRY 1.32 7%, 278588 EKF (P<0.05), &
H] CnRA3 %t ABA {55 HAG By Btk N ASAE . #F—2 708 PEG 1 NaCl 238 T R FRIA M (8 5B, C) &
P WF A 3 h B A CnRA3 B9k (P<<0.05), Hrh PEG Ml NaCl AbHH S O AH R ek 0 e &2
250.29 #10.15 /%, WEMLT 0h KF (P<0.05); BEAEALFN AL S 6 h, CnRA3 KA H—ER
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