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Molecular characterization and gene expression pattern of CRQ in Apis

cerana

DU Li-Ting"", WANG Meng-Yi'", FAN Nian!, WU Tao', ZHANG Rong-Hua* XIE Run-Gui*, YAN
Ti-Zheng?*, FU Zhong-Ming!*?, CHEN Da-Fu'23, GUO Rui'->***, QIU Jian-Feng'->*** (1. College of Bee
Science and Biomedicine, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. National
& Local United Engineering Laboratory of Natural Biotoxin, Fuzhou 350002, China; 3. Apitherapy
Research Institute of Fujian Agriculture and Forestry University, Fuzhou 350002, China; 4. Dongguan
Maternal and Children Health Hospital, Dongguan 523000, China)

Abstract: The aim of this study is to provide a reference and basis for the functional study of croguemort
gene in Apis cerana (AcCrq) by examining the spatiotemporal expression profile of AcCrg gene and
analyzing the physicochemical property and molecular characteristics of AcCRQ protein. The coding
sequence (CDS) of AcCRQ was amplified by RT-PCR. The physicochemical and molecular properties of
the AcCRQ protein were predicted using the relevant software, and the conserved motifs and structural
domains of 4cCrq from A. cerana and other species were identified, and the amino acid sequences were
compared and a phylogenetic tree was constructed. RT-qPCR was performed to detect the relative
expression of AcCrg in the antennae, midgut, brain, hypopharyngeal glands, fat bodies, venom glands and
epidermal tissues, as well as in eggs, larvae, pre-pupae, pupae and adults of different day-old worker bees
of A. cerana. Successfully validated to AcCrg CDS contained 1 719 nucleotides, encoding a total of 572
amino acids. AcCRQ protein has a molecular weight of about 65.44 kDa, a molecular formula of
C20690H45540N76403864S21, an isoelectric point of 5.96, an average hydrophilicity coefficient of —0.30, and
contains 23 serine phosphorylation sites, 9 tyrosine phosphorylation sites, and 17 threonine
phosphorylation sites, but does not have a typical signal peptide. AcCRQ has high amino acid sequence in

Apis laboriosa, Apis florea, Apis mellifera, Eufriesea mexicana, Habropoda laboriosa, Osmia bicornis



bicornis and Osmia lignaria consistency; A. cerana has the closest CRQ evolutionary distance from 4.
florea and A. mellifera. AcCrq was expressed in the antennae, midgut, brain, hypopharyngeal glands, fat
body, venom glands and epidermis of adult worker bees, but there were differences in the amount of
expression, and the amount of expression in the antennae was significantly higher than that in other tissues;
AcCrq was expressed in the eggs, larvae, prepupae and pupae of A. cerana workers, but there were
differences in the amount of expression. Compared with the expression in eggs, the expression of AcCrg
in 3-day-old larvae and 8-day-old prepupae was significantly lower, while the expression of 4cCrq in
7-day-old prepupae and 12-day-old pupae was down-regulated, but not significantly; AcCrg was expressed
in 1-, 2-, 6-, 12-, 15-, and 17-day-old workers but there were differences in the amount of expression. The
expression of 4cCrq in 1-day-old adult was significantly higher than that in other day-old adults, and the
expression level of 4cCrq in 2 and 17-day-old adults was lower than that in other day-old adults. AcCRQ
is a putative hydrophylic but not secretory, AcCRQ among A. cerana and 8 other bees are highly
conservative. 4. cerana, A. florea and A. mellifera have the closet phyletic evolution of CRQ. 4cCrq was
dynamically and differentially expressed in different tissues and developmental stages of 4. cerana.
Key words: Apis cerana; spatiotemporal expression pattern; molecular characteristics; CRQ;
physicochemical property; phyletic evolution

HZAEYT, SETHTF croquemort (CRQ) HH A2 CD36 MK A 2 —, g —M B KiFHE
FeZZ 4 (Scavenger receptors, SR) , AR T 40MIIRE /) (Franc et al., 1996) . CD36 5
JEFE AR A AR AT AN [ AR R S AR R A SR AL, AT LR “ ey oy, Bk
R, WS HZRAR, BRI (Hbedi, 2019 o HET, 300 Crq B 7 e kB i I Bk
RGNS . W Ixodes scapularis 1] CRQ BEWEFHIE IMD A1 jun 23 Kl (INK) {5518, FER
il LA PN AH EQUR AR Borrelia burgdorferi HI¥E5E (O'Neal et al., 2023) . HARZEXTEN Marsupenaeus
Japonicus {5IE RS2 AR MjSCRBQ 7EHR ., (oI Mtk HERAR. 1. MEHREHFHRAHRE, HAE
K& 8455 (Mekata et al., 2011) .

fEREA, Crq PIAHRHE AR R T W8 Drosophila F1 X L3418 Anopheles gambiae. 51411,
SRIEH CRQ HOESE S 5 I KA SRR AT AR (Franc el ar., 1999) 5 {EREEILMEF, B
Wi £ 6 ) — > 2 L Dl R A2 R O T, SR S A R 0 A A /R S IE K324k CRQ, FEIEIR R
BARAGT, ERRAIIRAT CRQ 724121 5 5 R b i B A T 40 7 T A SRR (Gold er al., 2015);
LEA, SRIEHK CRQ £ B AN3E 2 1 R ox T~ 245 S BN 8 A5 265t 22 5K B #E (Guillou ez al., 2016) .
Gonzalez-Lazaro &5 (2009) /& Bl 3 &F dsRNA i b X LL T AZ M1 Crq2 3215, AT 2 S 5 B



Plasmodium [FYPFETL B, R Crq2 1EIE R H5 X HLEF IS R AH TLAE F b 1) 25 224 A
RGBT B A TSR, s #vs . Ay TR S HhIX, 76 & HhJ® BAS [H] 1) 2
Fio BIHATNIL, RITEYE Crq (AcCrq) AR RS TIIRRE . BT, KRBT AcCrq )
FRALNE R 5 40 FRFE AT TIOR3 HT, IR %8 R0 LI AR O B s R L A4 il CRQ T 45 5 W0 380 5 f <
By, HHAT Crq MRS AT, BRI AcCrq 1578 J7 8 T AR RN G Fr B RIS
X, BIENRNIFE AcCrq ITRER FEIRAE S MK .
1 MRERE
L1 9
ROTEME TIOR3 Hidghdi, 7 HESTME. 8 HIR T, 12 HISMELL & 1. 2. 6. 120 15
17 H % pi e 35 B A AR OK 208 2 15 W 5 2 2 e 2 e T ) SR e B
1.2 AcCrq ZE R PCR ¥ 18 K Bk
R Y% AcCrq (GenBank % 3% 5 : XM 01706151030 /54 & it & 4 S 5l (F
5’-GACGAATACACCGCCATT-3’; R: 5’-CGAGCATAGACATCCGATC-3*) i FH = & B i PCR Mix
CERVEMHARAR AR, Jb50) #E47 PCR 71, SBIAERSE PCR {X (Bio-Rad A7), EE) E
BT, RIBAAZR (20 L) : PCR mix 10 uL, JGH/K 7 puL, F RS9 (2.5 pmol/uL) % 1 uL, ¢cDNA
BAR 1 uLe ROMFRSF: 95°CTRAZME 5 min; 95°CHEME 30s, 55°CiB-K 30's, 72°CIEAH 2 min, 3 34
MEIR . PRI 1.5% 35 IR B eI FLVK G 7E S8 AN R AL ( RigsiE R A IR AR, Rig) T
ME (R, 2022) .
13 AcCRQ ZEBWEMERFSR
R¥E AcCrq (GenBank % 3% *5: XM 017061510.3) 4% TR ¥ 5, HH NCBI ORF T. &
( https://www.ncbi.nlm.nih.gov/orffinder/ ) Tl AcCRQ 2 H M & JE L /7 51 . 8 ik Expasy i
(https://www.espasy.org/resources) I [f] Protparam. ProtScale 1 SWISS-model 2548 /%] AcCRQ &
FI R S K DL R = R 533847 43 M (Tson et al., 2013; Nielsen et al., 2017) , f#iH] SignalP
4.1 Server. NetPhos 3.1 Server. SOPMA. WoLF PSORT 54Tl 70 #T AcCRQ & IS 5 k.
FRAAL . G LIS E AL, AR BIA S 4.
1.4 AcCRQ EBEMRTEFELE
f# il MEME Suite 5.5.7 #/f (Bailey et al., 1994) Tl 75 J7 Z i il K ZE W Apislaboriosa~ /N
W& Apisflorea. V77 B WE Apismellifera. .16 W% Eufriesea mexicana & 75 VI 1% Megachile rotundata .

RE W% Habropodalaboriosa 41%EW Osmia bicornis bicornis A1\ W5 R IEBEWE Osmia lignaria. V&


https://baike.baidu.com/item/%E5%8D%97%E4%BA%9A/7416349?fromModule=lemma_inlink
https://baike.baidu.com/item/%E4%B8%9C%E4%BA%9A/553633?fromModule=lemma_inlink
https://baike.baidu.com/item/%E4%BA%9A%E7%83%AD%E5%B8%A6/1694572?fromModule=lemma_inlink
https://baike.baidu.com/item/%E6%B8%A9%E5%B8%A6/1696780?fromModule=lemma_inlink
https://baike.baidu.com/item/%E5%AF%92%E5%B8%A6/1696797?fromModule=lemma_inlink

AL Drosophilidae ananassae A1 X L34 Anopheles gambiae 1) CRQ [MER5FEF, SHE
N SRR KA NE IR R IE B A 50 aa A1 6 aa, ARFEEHIRIEE N 5, HANRINS
1.5 AcCRQ ZEHHIRGFHN DT

A M Blast T A # AcCRQ #H H 1 & % /& 5 41 I X £ NCBI GenBank #{ ¥ /%
(https://www.ncbi.nlm.nih.gov/genbank/) LA 28 57 F1 A ABL A 55 v ) H AR A ) CRQ. 81t Megall.0
B (Thompson et al., 2003) X777 B B RH e, NEWE, PE e, 200, R iEaig.
ST REME. LIRS . EAE DI g AL LR A X AL CRQ AT R SRR T £ H LR
F R A EE M R T CRQ I R G, EEBRIASHL.
1.6  AcCrq EE RIS FRIEIL RN

FIH Primer Premier 5 #f4 ¥ it AcCrq ] qQPCR 5% (Crq-F: 5>-CGGCTTACTTCTCATCGT-3’,
Crg-R:  5-GCGTCTTCAACTCCTCTG-3’ ) M W % * actin 51 ¥ C actin-F:
TTATATGCCAACACTGTCCTTT, actin-R: AGAATTGATCCACCAATCCA) . SRS (2023)
(773, WSO NI HE 5 1 T i e O B oK L BRI, R T34 X IR R IR B BT A8 1 LA & /O
FIEUh A R, WL R P PRBMAREIRSAIL, 3 IAEMFESR, BIRAEMFERY
33 THERLH . 2 BIFREL IR 7 R 24U 5 RNA . FIRTICEE T80, 3 Hid4hd, 7 HERTidE. 8
HEETUEA 12 HE LA 13 24 64 124 15 A1 17 HEE T )8 RNA . [FIRFISCE T8 50 (n=50).
3HEFE (n=3) . 7 HETNG (n=3) . 8 HIRTING (n=3) A 12 HEW (n=3) LK 1. 2. 6.
12, 15 F1 17 HI THESH (n=3) [t RNA. PL RNA 1E AR [ 7% 5% 1) cDNA #17 qPCR, LIk
TR 23 A1 . [N A R AR P15 I8 S 25 (2023) RGBSR E . BN RNHET 3 AW E A .
f#i 2-°4C3% (Livak and Schmittgen, 2001) i+5 AcCrq FIFHN F£IE R, FKH GraphPad Prism 8
AR HAR AT S T A2z
1.7 BURSH

SKFH SPSS Statistics 1 (Steinley, 2006) X} AcCrq F&PR7EA FIALSUR Huz K TR [F H #%
dur (AR R Ik B AT AR R T 220 M (one-way ANOVA) , LA P<<0.05 A& FEMEBIE, KH Tukey
PG 56 12 R0 R 2 S5 R L0V P 7 B8 20 M7 S 6 B4
2 ZRERH
2.1 AcCrq EFEH) CDS #7184

g PCRY AT EKEL 1 719bp HMAE (B 1D, f54& AcCrq 1) CDS TiHA K /N,
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Fig. 1 Agarose gel electrophoresis for the amplification product from AcCrg gene
2.2 AcCRQ EHMEBUM RIS FHIE S

AcCrq & 3 420 MEEER, i 572 MEIEFR . AcCRQ 1173 TN CaosoHassaoN76405648215 73
THEAN 6544 kDa, JEVERHECN 80.23, FHHL RN 596, AcCRQ H &5 5 i e A AR R 2 12 70 il
R R AR, (N 9.3%F 1.4%. F34h, AcCRQ 7 67 M &SR (29 MK
AR 38 ML) 5 60 MIEHMT SRR (26 MREEERA 34 MHEKR) .

AcCRQ K2R K R ECN-0.30 (& 2-A) , AEESIK (B 2-B) « &K 70 HT 7R, AcCRQ
T 164 (28.85%) a-BBE, 25 (4.37%) MB-H1E, 133 (23.25%) ZKIEKEER 249 (43.53%)
AT B (B 2-C) « ZHEMDHTER, AcCRQ MMM A AOA2A3ZENIT.1.A, —3% 2 (8] [FJA
PN 100% (B 2-D) o 40 2-E fizs, fE AcCRQ HH il £ 9 ANk & BRI IR AL A7 A5 A 17 D IR R R
BERRACAL o BEAh, AcCRQ FIREIRIN &AL T BT L s R SRR A B BT, 3 B3 30 55.6%.

22.2%AF1 11.1%.
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Fig.2 Physicochemical property and molecular characteristics of AcCRQ protein
e A, SEKIE: B, 90K C, RS D, =HE5; E, BRALA. Note: A, Hydrophilia; B, Signal peptide;
C, Secondary structure; D, Tertiary structure; E, Phosphorylation site.
23 HRAZEMEMERN CRQ RFEF IR

AcCRQ & 1 4> CD36 4ifitsh, fEFB R, P Eg, =0, Rl seig. B,
SLBEME . RIEL g, I SRR, A7 B NIRRT KA BT CRQ H [FIFE 42 3 CD36
itk (B 3-A) o« AcCRQ B8 6 NMRSFEY, 70hll&: Motifl . Motif2. Motif3. Motif4. Motif5
1 Motife. [FIEf, FEREREME, NEWE, P EEE, =0k, BREVIMIE, KRR RENE 7
Fii (1) CRQ AR T 2 L3k 6 > Motife AHEL TR 77 # g, 7EME KAAL R0 b T 2] 4 A Motif,
Y] G S 42 8504 Tl 21 3 A Motif (] 3-B)
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Speice Protein Sequence Structural domain location @ cD3s
WOKE W Apislaboriosa XP_043801713.1
V77 8% Apismellifera XP_006569358.1
= 168% Eufriesea mexicana XP_017760124.1

AR W5 Habropodalaboriosa XP_017798108.1
B YIHiE Megachile rotundata  XP_012147468.1
ZIBERE Osmia bicornis bicornis XP_029042884.1
XILL 4L Anopheles gambiae XP_061510019.1
B VIH#% Megachile rotundata XP_003706203.1
WG EEE Osmia lignaria XP_034187329.1
ZRJTHUE Apis cerana XP_016916999.1
/NEERE Apisflorea XP_031772275.1
HERELEYE Drosophila ananassae  XP_001963274.2 5—
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Speice Protein Sequence Motif Locations
HITHE Apis cerana Xeoisiese: [N [ N M ) [
BREE Apis laboriosa xposgoi7iz [N [T 00 N 1
P57 %8 Apis mellifera Xpooeseorss1 (NN [N N RN ]
NEEE Apis florea xeosizzrsn [ [N N B

496§ Eufriesea mexicana xeoeoran [N [T 20 NN BN [0 /000000
KU %8s Habropoda laboriosa XP0l7r9si0s1 [ [T (NN W [T [

HHEYI% Megachile rotundata  XP_012147468.1 _ S N BN BN Y

YTEEWE Osmia bicornis bicornis ~ XP 0290428841 [ [0 [ W [

KRB Osmia lignaria xeoaigraon [N NN BN [T

HHEYINEE Megachile romundata XP_0037062031 [N [ NN BN [0

g REL S Drosophila ananassae XP_001963274.2 . BB = I

WAL Anopheles gambiae — xp os1st0019.1 [ [ [

WY R Ed

Motif  Symbol  Motif Co

B GDLCR AQTTYHMGLEGYRY VLGEKTLGNNTRRRYPHEQAKYFEQ
[ | DPDVVNIGNCFCNGRCTPAGLMNVSACRYGAPVFASLPHFNRADPSLRER
= VVFHPENHTVSYFNRRWWFFEPELTNGSLNDRITQLNTVAISAKHKVRY W
B DKFGWFYMRNGSTTFDGHFNMDTGYDDIANFGVLKKWNYKDTTKFFKSPC
L | EPTTGIPLKYSAKLOINILLEPSKTVSLYRSVPTIYFPVMWESLEVEATZ
= VFSSPAIFHHILQKEJPLTPTSKAFEVWNDTSSLPPMYLKIHFFNWTNPE

it vt oo

K3 ARI7EEFIALER R CRQ EAMSS I (A) FfR~FHFF (B) AL
Fig.3 Comparison of structural domains (A) and conservative motifs (B) in CRQ proteins between Apis cerana and other
insects
24 FAEEEMEMERMN CRQ ZEERFHL ST
K EE (XM 017061510.3) &4 1 4 CRQ, EKEKE (XM 043945778.1) . /NE 1
(XM _031916415.1) . Pi5Z % (XM _006569295.3) . 216 (XM _017904635.1) 75§ i AE 1%
(XM _017942619.1) . ZIEERE (XM 029187051.2) . W5 R IEAEE (XM 034331438.1) . Mg R AL
B (XP 001963274.2) FIX EL W% (XP 061510019.1) R4 14 CRQ, 1M & 74 V) i 1%
(XM_012292078.1, XM_003706155.2) &4 2 1~ CRQ. ZRJ7 &5 HoAth 8 Fhkd ) CRQ 2 HL 1R T
F—SEE R . F55 NONZFE CRQ XFRLY GeneBank ¥ 3% 5.
FOTEE. BORENE., NEIETE T BIEH CRQ EHHEM RN — K3, T EE VI R4
BENEIRON o — 3¢, i R Il BERE A 22 608 ) CRQ 7070 % 28— 3, g RUAL IR A X] bE 7 A% 50 % 58— 3¢
RITEWES BREIER) CRQ [FUEME R &, S5VE77 EEN/NEER CRQ WFEEMERE (B4 .



WE =27

Species Protein sequence
KT HE Apis cerana XP 016916999.1
42
HUKE I Apis laboriosa XP 043801713.1
100
Vi1 B Apis mellifera XP 006569358.1
30
100 INEYE Apis florea XP 031772275.1
LI BESE Qsmia bicornis bicornis XP 029042884.1
100 100 EfE I Megachile rotundata XP 012147468.1
100
L ViE I E; Megachile rotundata  XP 003706203.1
R B i Habropoda laboriosa  XP 017798108.1
22JE8% Eufriesea mexicana XP 017760124.1
W AL BERE Osmia lignaria XP 034187329.1
54 15 ABL B Drosophila ananassae  XP 001963274.2
62

RCIEHSE Anopheles gambiae  XP 0615100191

4 ARPEEMEIET CRQ & RS HI /R 7 B 15 A B s (0 R G IEAY (1 000 R ESD)

Fig. 4 Phelogetic tree of Apis cerana and other insects based on amino acid sequences of CRQ proteins by

neighbor-joining method (1 000 replicates)
2.5 AcCrq BEERI = RIKIE S
AcCrq TE THERCRMIfil A . i Moy P RRR. FEMiR. BERRAIRR %% 7 AN Y 2 R Rk,

AcCrq MFRIEBEMA T R HEZEm TR, W, WNR. Bk, SIRAMEE PRREAE (P
<0.05) ; AcCrq fEH . FIRMRERIEEERK (B S o AcCrq TETIEIGE. . Tl o
Fs R R 22 7 08 s AcCrq AR50 (387K fe i HLAE 35 & T 3 HIRS Sl Rl 8 18 o v 1 2%
BEK (P<0.05) , 57 HEEWEF 12 HEdi K AcCrq kKB %2R (B 6) « AcCRQ
TERTTERE 1. 20 64 12, 15 A1 17 H S Tl p fiA N IH Rk, HEREKPFEAEZER; AcCry
1 HE AN R s B R HEZE ST 20 64 12 15 f1 17 B AA A (ks &, HfE 2
117 HES R R BRI (P<0.05) (E6) .
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Fig. 5 Relative expression level of AcCRQ in different tissues of worker adult
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Data in the figure were mean + SE. The same lowercase letters above bars indicated non-significant difference (P>0.05), whereas the

different lowercase letters indicated significant difference (P<<0.05) (one-way ANOVA).
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different lowercase letters indicated significant difference (P<<0.05) (one-way ANOVA).

3 Zig5irtie

VCHT, R EWE Crq BRI TR WS . AR e R AcCrq 1 CDS (B 1), 4wlidik
H T EZN 65.44 kD, 73T 320N CaosoHassaoN7640864821, ZFHEL AN 5.96, & 49 NBERRIAL 55,

FRIZRK REON-0.30, FOKEERIES THUKEARER, W AcCRQ 72— FHEEN K IEEH;



J34h, AcCRQ HAETEMAIE Sk, Ui H TR —Fi N E T (B 2) o LEARFEE T 4cCryg
EALPE R 2> FRAEE R, vt — B ThRERF FT4R Bt T 2 H ARk .

TRSF PP 312 18 AR AR AE S [ SR [R) 7 0 v (1 4 5] 50 BA ) DNA 50 RNA BUEUERR (B D
FPa . At geidiad MEME R~ 385 70 b A R0 2 18] 1) CRQ HE AR A SR AL ER 53 81, S5 R R
INERTT B BRI, NEM, TUTEE. SN, BTN, RIS, ZREIGRITE R
bl BE g 1) CRQ 4% 5 31 5 NHERI Motif A1 1 AR ML R (CD36 k) » Uil Bk AR R
) CRQ & AR SE (B 3D AT MBI, R )5 % 8% CD36 45 M 3 Al FE A7 E T Ll A% f¥) CRQ 7 (Franc
etal., 1996) . FWIEM HAFKER CRQ HARK m IR IE, WTRERHERUUM TG . 15 iE R Z K

—RALT MR EZ A, e K5 5T HES YR IR e SR 1 1 AR R 32 A (o
JERH, 2023) o AWFFRBITEIERZKREN 52 MR FRCA4L & (McGuinness ez al., 2003) ,
KR Je LB RS BB 2 11 (low density lipoproteins, LDL) . CRQ &4 CD36 44 fy i i1 & 1
HAIER 2 shbe. BIRRWEEHEYF, CD36 fitds & LMk, MM bEBriE&EA.
KAt g TR AN 22 TP B8 T W B %% (Podrez et al., 2000) . CD36 {EA— N LEMZK, 500k,
B, AR ERFAG SR (s, FIFHAELE (Feng et al., 2023) , HuJE 53 LUK I KRR T2 40 0 A0 9% 14
ez 4% (Savilletal., 1992) .

BRI Crq 18 HAXTHF (Mekata et al., 2011) BIARRIHLR F 72 Fik, ELERM T HEE
KT iR MECEAZILIY) Crg TR 4 S5 BTHAARTE AR LU RIS B iz ez ik, Horp
SCRBQ1 FE ALl i3RI, W SCRBO4 FEAEINHHRIL (Gonzélez-Léazaro et al., 2009) . At
TR, AcCrq {E WM AMIAA . i M. WA AR, REWifA . FERRANR G sl Rk, RILH
AcCrq 1£ ERAFRIAR P FRIER) 2 (B 5) o Bbhh, AcCrq fEflA T I RIE B R E
il . MR AR BRI, FEIRAIR R AR . ST L AT S AL R A, RS
REOFEIMSE . WA ANURIER S, X COx VBRI B 55 BA m UM (fkas, 2023) , #ED
AcCrq TER 77 % W TR IIMESE . RS RIS U3 b R HE B ZEAE ] . ZE X EL B0, Crg 1 4
FUATEARF MR BB RIS 2 REL, Hrb SCRBOL 1E 3 B4 s s M 5,
Il SCRBO2 15K T FEIH A B (Gonzalez-Lazaro et al., 2009) . AWF5tH, AcCrq AMUAE
GF. 3 HE4hm, 7 HEA 8 HE TG & 12 Hl i b 2 3Rk, i) HAEAAS R F e T dufk iy 22
FRIE, R AcCrq Z 5T EETRNERRRELRE. R, EREME—NEB 7 HEEM 8 H
AT R R IA G B 2 5 . th T CRQ YETH BR VA T 40 i U5 T R 4% 1 E 224 FH (Febbraio et al., 2001),
FHECT 8 HUE T, 7 H i il & B i B i AR ke an . R HRA S s m, DAERRIE T2 240 .
AL, AcCrq ESIAT 1 HES R H R RVE A, W7 AcCrq (ESWIIR & RRCR R & 11391t B 2k



(Bl 6) o fEARRMBIFLT, FRATKEEET RNAL SFH AR T BRI AcCrq £ 1B W 30K 5 B e 1) i
AL SR EYT B ZhEE -
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