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Genetic variation of Rattus losea populations in island habitats
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1 Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China
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Abstract; With the unique ecosystems, islands are often regarded as natural laboratories for studying biological evolution by
ecologists and evolutionary biologists. In recent years, the increasing number of scientists have paid attentions to island
biogeography. In this study, the genetic variation characteristics were analyzed for Rattus losea populations in 8 islands with
different area and distance in Zhoushan archipelago, which is of great significance to study the population dynamics and
population differentiation of island rule. Mitochondrial molecular marker technique was used to obtain the 815 bp D-loop
region sequence by PCR. A total of 15 haplotypes were identified in 330 samples. The average nucleotide diversity ( Pi) was
0.001 and the average haplotype diversity ( H,) was 0.364, which revealed that the genetic diversity of Rattus losea
populations in Zhoushan Archipelago had a low level. The Tajima’s D neutral test showed that the parameters of the
populations were negative values except for XPZ population (P < 0.01), indicating that the populations were naturally
selected and experienced the population expansion. AMOVA results showed that the average genetic differentiation index
(74.5% ) among populations was at a higher level, indicating the genetic variation mainly occurred in the populations.
Phylogenetic tree and median network constructed on the basis of mitochondrial D-loop region sequences indicated that the 8

Rattus losea populations originated from two matrilinear systems. Beside, the results of mental test results showed that there
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was a significantly positive correlation between genetic distance and geographic distance (r=0.6077, P=0.004), and no
significant correlation was found between genetic diversity and island area (r=0.6255, P=0.1840). The results can be

used as a reference for the microevolution of Rattus losea populations and the evolution theory of some island species.
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HARFIRE AL A2 552 1 22 DR R A2, 0 A AR 4% (9878 st B IR A4S . B 5 A R Bl PRI A
TEW R R 225, RIS ECE 2, HAATE M BRRR 25, 505 L P AAr x4 b | 036 3l 28 TRl [ AR 3B 78 R AR AE
WA S EF R Y F R A WA« AR =" B WG TR A () 1 AT LA BB A R
AL R AT S SAE T E E m AERS . PR FERITSE B AR PR GRGIE A AR r B Bl ik
VERR UK, T Byl 1 ARFPIE (0350 1 20 St oA 6k 22 b 52 BB 22 AT T DG

e Ay 0 P L T A S o B A R A A A S — B AR — A ST R
P VIS B AR B 05 LU N1 B 05 08 B S0 22 ARG 78 5 o X Z245 % T B30 3 A Byl
#t B ( Niviventer confucianus) ﬁﬁfﬁ@ﬁ%%ﬁ}m,ﬁf?%ﬁ‘@'ﬁu%%ﬁ*ﬂﬁﬁ%%ﬁ*ﬁ%%%[4] » Hursto SEAF5E
U5 I3 AT RE BT ( Podarcis erhardii ) R FIRL FE R Z2 REVE R 520, 25 RAT R REREA 1% 7 (e T 5 5 5
W THT R S22 BRI/ S5 0 LA A R S R T O MR B R 1) 235 i) A S R T 7 I A R
ZUK Ry AR IR AT, /INE WS Rh R — I TE 25 ) 52 338t A% V108 LI 3 (9 B2 ], 2 3 350K BE A e 1) st 1%
7R SRR N BERRAR . BeA , O R RE T B P IR O [ A S e e A A 2R SO

FHLE B 7 T WV LA AU AR AR TR, S K 5 Ll K ) AR MR SE A A e ik , 5 T I AL S AHAR S 5 —
KBS SRR AR 5 A REAE , A WS Bt 28 LUK, 2207 T A [RIRE BE B4R (3 U0) AR (2 1K) , ek
B, SO A (e . SEiy 1390 /NS (4 B 05 41 A, Fifi G B AR R 1440 km?®, 55 05 K/ G e/
0.63 km® (#3115 ) , Bk 502 k' (FFILAR S ) ™ FRLHE 8 8 D6 FAGHE 2 XU PEAE R, AR 1 IR M 15.6—
16.6°C , AFE 4[4 K B0 850.6—1367.1 mm, ik e M 544.5 m'' o 1 b0 A B9 WG  sh 4 32 5F #  Bl ( Rattus
losea) P& 22 i B ( Apodemus agrarius ) . H B Wi B (A. draco) . /N FK B ( Mus musculus ) | 1 B ( Niviventer
confucianus ) 55, Hop | 8 E FUE LS W OL R 8 F, S8 T Wi 5 H (Rodentia ) , BB ( Muridae ) , K FUE
(Rattus) "' o AT, X FEERMBIR FEE T FRE[IRD PR AR Fsgmir
85 R TR ANTE By 5 A 555 v i 5 14 748 S S Bk A T (A 9 1 A LA

BEA 7T ARIC TR B B BB 22 1) 28 R B AR AT W o 5 5 At A% 722 S IR AIESE . ZOobifA
DNA HA g5 a7 50 RE FRas Al LT A Kk Az 20 FIE A o R R AR i, S T 98 S W b B it A% 2 i BRAEL 0
FRict e B, AR SCHET S DGR AR 85 6 SRR S A s AL 401 i B2 R, R 2RI DNA D-loop J731], F
FERFLLHE By 506 URPRE 1 5t 1% 2 FEPERBEHE 2540 100 A 1 IstG B RS 5 % W5 (] Hh PR 26 5tt% 240 S B 1
T AR AR S | S v T BURIRE B TROUE T A A 5 05 W i ) A B A SR i 2

1 #R57FE

1.1 B S Rt

FEST LU 5 278 B, A7 B AE T B PP 9 8 AN S5 0, 49 1) R R4 45 1L ( DZRS) /i 25 1L (XZRS) JHl il &
(CS) /NI (XM) /NI (XPZ) KA & (DM) SRS (LH) &AL (TH) | 1388 5 I i AR /NS —
(0.14—93.66 km?®) """ | Kl &) fit 25 90 Bl 2 0.5—20.9 km (MR8 GPS 5 137 it 2 &4 1 3134 3145 I 0 ] +b, B B
B o REERIG B EARG B RSO REA R UL 1 A 1, B EAORIBERC N R, R R R et bk
WU AR 2O X A
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PCR 4 38060, SEBm T /3 A A A A 330 H . BGE 8 19 30 B BRILIR AL 2L, JIOA 95% RS Hh [ 5 ff
17,7 I SLB0 2, F-70°C RAFE&H .
1.2 DNA 1428l PCR 4 4

WL ZHZIEE P ZH DNA 9 5 2 BB R0 55 O 1Y)
FE

FT4 3 mtDNA D-loop J5 51 14 51 41 2 % SCiik
P F#ESI Y DF. 5'-GTCAACTCCCAAAGCTGAAA
TTC-3', F## 51 4% DR: 5'-TCTCGAGATTTTCAGTGTC
TTGCTTT-3', f A= TAE ¥ T 7 ( i) A5 RS 74 il
PCR ¥ #4{K Z 40 °F : 10xBurffer 2.5 wL,25 mmol/L Mg*
1.5 wL,2.5 mmol/L dNTPs 1.5 wL,5 U/mL Taq fif 0.2
wL,DNA BEBR 40 ng, ETFUHESIMI4 0.5 pl, AR K & Bl RERESHE
25 pLo RNLALF 95 CHEHE S min, 95CAHE 30 s, 1.4@@5(;;1 ;zﬁzpmog}:ec:a:?ej:lzs;;df DM) s 4. /N B £
50.9°C R, 72°C I A 35 s, LA AP BRI 40 AR, x5 omizei (DZRS) s6. M2 L (XZRS) s 7 BE 6.5 ( TH) ;
72°CHEAH 10 min,4°CLRAFE, PCR JZWILE ABL 3730 T g cpiessy (Li)
ACHP R AT X I, Ay TAEZEAE TAEY TR (L

) AR R SE L
F1 HARESIEEREERERHY
Table 1 Information of sampled islands and the sample size of Rattus losea

5 2 R T2 Hh HRAR R AR Syl e AR
Name of the islands Population name Geographic coordinates Sample size Island area/km?
INELIRS I XPZ N:29°5852.04" E:122°05'14.44" 38 3.78
L £ cs N:29°57'30.95" E:122°04'15.47" 70 0.64
KA 5 DM N:29°57'13.05" E:122°01'58.61" 36 6.92
NI B XM N:29°56'55.87" E:122°53'28.47" 42 1.00
pSEAI] DZRS N:29°57'20.64" E:122°04'46.54" 36 2.25

A CE] XZRS N:29°57'38.82" E:122°04'52.74" 30 0.14
AL & TH N:29°46’ E:122°13' 38 40.37
Ay ) LH N:29°4040.04" E:122°08'18.11" 40 93.66

1.3 HdEandr

A Arlequin 3. 11 TF55FPRE ] 14 38045 0 AL AR B0 (Fst) |, 3347 20 T 07 224381 (AMOVA) ' 5 32 H
Mega 5.05 #E4T DNA J381 F X, THAA A5 70 (4 A 1 I v 45 B3 LU A9 | & 26 98728 A7 550, IF 25 il B T Nei!
s MIGEE B RS L B . F§ NETWORK 5.0.0.0 % mtDNA D-loop B4 HEAT W25 5 243 M7, fdiF] DNA
SP 5.0 THEAFIHEM Z 8 M A 5580 RS B R 50 B S 2 e BT IR 2 MR T IR 1T IR 22 S 4k, JF kAT
Tajima’s Dt RS (T8 YEL 1000) 2 FIH] Mental #5643 B 35 44 BE B9 55 4 30 BE B9 = 8] 1) 06 22120 {1
SPSS 20.0 X it f& Z2 e 5 5 W5 T FR A AR DG HE AT 438, FH Origin Pro 8.0 il &, 5% 5 IR K 5 5[] BE 25 14
15T X RO

2 #R

2.1 fEEHM
FHUFES 8 ANAS[A] 8 05 A4 85 6 B AN EEZR KA D-loop X BAME R FIAL R Z REME /BT ANZ6 2 Fiton . AR
WSFREE D-loop X531 A FAAE AL ZREVEFE B (H ) TEFE A 0—0.6411, FI(E M 0.3635 (T % e i A/ Btk
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P F P KA LA EE ( DZRS) (1 BRAS T SR P e i . IR INAZ T R 2 RE 4R 20 (Pi) Y S 0—0.0024,
SEEE R 0.0013, FIRZATIR 25 T80 (K) TE45 Sy W5 FREE N 1995 Bl 0—2.5563 , F-34{EHH 0.9400, 24507 55
Bk 0—11 A4, BRAFRUECR R 1—6 A, Pi K (B R ISR/ NIRRT (XPZ) |, SIS/ N AR (XMD) /N
FALFPHE(XZRS) . RAELL L4550 E A IR 10 9% B RURME LA SR s (5 2R

R2 FARBISHEERMBNEESHESH

Table 2 Genetic diversity parameters of Rattus losea populations in different islands

\ EEMOOH oy mpnske im0 IR
FhEE Number of . Average number A 5
Population polymorphic Number of . Ha[_.)lotypc .Nuc.leotldc of nucleotide Tajima’s D
sites(S) haplotypes (H) diversity (H) diversity (P;) differences (K)
XPZ 8 3 0.3542 0.0024 2.5563 1.0037
CS 1 2 0.4347 0 0.4347 0
DM 2 3 0.4432 0 0.5796 0
XM 0 1 0 0 0 0
DZRS 8 4 0.6411 0.0011 1.6452 -0.7880
XZRS 0 1 0 0 0 0
LH 2 4 0.4500 0.0001 0.4976 0.4976
TH 11 6 0.5846 0.0016 1.8065 1.8065

2.2 2K D-loop X343 HT

XHFFILFES 8 A My B AP B 5 B LAY &L DNA 547 PCR 978, F=EA T P BLAST FLXT, 3845 330 Z54% 5%
PERILRLAR D-loop SR B, 48 Mega [R1IR L X, 2 BR0 4350 )7 5], d5e 258 UK 22l 815 bp IR KL & D-
loop X B HEAT AL S S 40T . 7 330 4% 815 bp 4 D-loop FER A Bedb R B 14 N5 S 5 (52 3) , o
DL T A BT 3 S (A-CLA=T/C,T-A) , A K BRI A F 40 A A 0 5, Wi A/ B 1 4 4, 43
A 84,164 632,633 i 5, i A/ ZREVE g 1,508, 48 A/ Bl 26 BAfE AL 6 A, 4 A/ Bk 2k B R 2 el
0.718, 330 %% mtDNA D-loop & N[5 4% 11 R B JE 4 i b /n A, T, C, G & 53 51K 32.9%,29.0%,25.1%,
13.0% , Hob G B85 B F KT HABBREEAY & 1, 2 miDNA A9— A B B AE ) A+T &8 (61.9%) KT G+C
(38.1%) (4t FFETEFLEY A, T &R, G, C AR

x3 HERME D-loop FIEFEMBFERERERMA
Table 3 D-loop gene haplotypes and variable loci of Rattus losea populations
Z ML Polymorphic sites

BT 1 1 1 4 5 5 6 6 7 LR
Haplotype 4 8 8 9 0 6 6 7 0 6 3 3 9 Genbank
9 4 4 5 2 8 3 4 3 8 2 2 3 5
Hap_1 G - G C - A A A - - T KY054815
Hap_2 ) . - - C - ) KY054816
Hap_3 ) . - ) ) A ) C - ) KY054817
Hap_4 C A - C A T G T C - ) KY054818
Hap_5 C A - A T G T C - . KY054819
Hap_6 C A - A T G T - - KY054820
Hap_7 C A - A T G T C - A KY054821
Hap_8 C A - A T G T - A KY054822
Hap_9 C A C T A T C - KY054823
Hap_10 ) . - A G C - KY054824
Hap_l11 . . - A - - KY054825
Hap_12 . . - . . . . - . . ) C C . KY054826
Hap_13 ) A - . ) . ) - ) ) ) - - ) KY054827
Hap_14 C A - . ) A T G ) C ) - - ) KY054828
Hap_15 C A A T G C T ) - - ) KY054829

T HCT RS SRR AR, R B
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8 A~ B FUFPRE 330 25 mtDNA D-loop JF 81 IAGI H 15 AN A[A] 1 Bf5 B BARE R 5145 R . KY054815—
KY054829, M.t Hap 1 434 ) 1z 76 5 DR B, /S BE S FIORE (LH) A 6 B A% A Horh Hap 9 Hap
10 Hap 14 Hap 15 RTEIZF A PAGINE] A B A (DM) 55/ By R (XM) 2E52 Hap 35 KM% LA
B (DZRS) WAL S A0EE (TH) FI7SAE B A0 (LH) 2L52 Hap 5, /0#%5E ILANEE (XZRS) Fi 1L B Fpf (CS) 22
Hap 2;Hap 4,Hap 7,Hap 8, Hap 9, Hap 10, Hap 11,Hap 12, Hap 13, Hap 14, Hap 15 R4 BA5R1 HfE R
Hap 1,Hap 2,Hap 3,Hap 5,Hap 6 SEZZAG A 30 UL, RABHAMERI (£ 4) |

R4 D-loop FIEFAFRERERMENNIH

Table 4 Distribution of D-loop haplotypes in Rattus losea populations

Hf T Population Faeas
D-loop haplotypes XZRS DZRS cs XPZ DM XM LH TH Total
Hap_1 27 3 53 33 3 - - - 119
Hap_2 - 17 24 - - - - - 41
Hap_3 - - - - 24 40 - - 64
Hap_4 - - - 8 - - - - 8
Hap_5 - 3 - - - - 10 23 36
Hap_6 - - - - - - 30 8 38
Hap_7 - - - - - - 1 - 1
Hap_8 - - - - - - 1 - 1
Hap_9 - - - - - - - 1 1
Hap_10 - - - - - - - 3 3
Hap_11 - - - - 6 - - - 6
Hap_12 - 9 - - - - - - 9
Hap_13 - - - 1 - - - - 1
Hap_14 - - - - - - - 1 1
Hap_15 - - - - - - - 1 1

2.3 Lkt

WAL R BT (Fst) 2 SR Ak s i B RS, W] DATE — 2 AR 48 s P i) 5 DR R s A T A
AR I35 PR D0 T LA S et B AR ) T REAF AR RSB B 0 L i S 1900, 5 8 BRI e 19 3ot 1% 43 fk dis
BEEHZ 0.100—0.9629 , F-YME A 0.7450 ; 2 i 9E F2 0.0096—2.2500, “F-3I{E M 0.4076, XM-LH Fhfff
] B RE DR B /0N, S AL PR B s s XM-XZRS Fiv e [ 25 DR e K, 2P PR B A1

kK5 BHERMBEABRESNEL Fst( T=H)5XBHKE Nm( =)

Table 5 Genetic differentiation ( Fst) (below diagonal) and gene flow (Nm) (above diagonal) among Rattus losea populations

¥ Population DZRS XZRS (o XM XPZ DM LH TH
DZRS - 0.2425 0.4200 0.1775 0.8595 0.3168 0.0463 0.1050
XZRS 0.5077 - 0.9094 2.2500 1.5501 0.0595 0.0124 0.0480
cs 0.3734 0.2156 - 0.0489 1.1478 0.1208 0.0190 0.0427
XM 0.5849 0.1000 0.8364 - 0.1931 0.8658 0.0096 0.0440
XPZ 0.2253 0.1389 0.1789 0.5643 - 0.3644 0.0987 0.1626
DM 0.4411 0.8079 0.6743 0.22401 0.4069 - 0.0218 0.0641
LH 0.8437 0.9526 0.9293 0.9629 0.7170 0.9197 - 1.2118
TH 0.7043 0.8385 0.8542 0.8502 0.6059 0.7958 0.1710 -

DT ZEHT(AMOVA) 25 5 5K | 35 B SRS R FREE ] 35 A% 22 S 00 L Bl K, A 74.50% , AP EE N A9 18 1%
AR5 25.50% , i EE B BANEE D-loop X 41 (975 5 - BRI T RIREN] (£ 6) .
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x6 HERME D-loop FIBEETRHFFHENN

Table 6 Analysis of molecular variance of mitochondrial D-loop gene among Rattus losea populations

5 5 AR A HH B ST Wik ¥y J5 2% il
Source of variation d.f. Sum of squares Variance components Percentage of variation
FfiEEE] Among populations 7 381.743 1.3341 74.50
FhEEN Within populations 322 147.069 0.4567 25.50
S8 5 Total variation 329 528.812 1.7908 —
24 RERER o
L4 330 LT BUREASHY miDNA D-loop 751351 4{%
WAL B IR N-J RERAEW (K 2), 4R 5N 8 XZRS
AT BURRESE O 2 2 L SRR (CS) A S R AR . pRs
(DM) /I B RRHE(XM) /MR LLRPRE (XZRS) KA ———LH
L TH

FEILANEE ( DZRS) FI/INELIRE 55 BOEE (XPZ) 45 6 > B 15 1) 0.0005
BE BRI SR S — 32, i 7SR B FRRE ( LHD) FTBEAE 5 Fh
FE(TH)2 M5B RIS R —,

HRAE B Bl mtDNA D-loop JF3AY 15 4~ BA5 Ry

B2 BETFEEEBHENNI REREHN
Fig.2 N-J phylogenetic tree constructed by genetic distance

B N-J RERAEM (F3), G587 15 B e i o8 Hap 7
SN2 S, B 8 AN AR A A T 87 R E R Hap 8
T, o B 26.36% , F % 45 7 A AR 4345 T 243 Nome
PR, 7 A 73.64% I o
I NETWORKS.0.0.0 X§ FF L 5 8 /8% E RUFp BT Hap 14
f9 15 4> mDNA D-loop 23 B 47 ¥ 4% 5 R 437 ( &) M s
455 5N B B R BT AN W R 32, 515 A4 ——————Hap 10
mtDNA D-loop HUAEHIE F 7 45 % A 426 52— B, ik AW N
FEULEER) 8 AT BB AT AE R IE T B 2R oos ot
25 HIEHESMT — Hap 2

B Mental 2825387 530, AT HARBS AR 3 BF 15 RERIGRE N RGERER
15y USRI F b LI 25 ( JBORH80) 2Z IR A 5 TE A O Fig.3 Phylogenetic tree of 15 haplotypes using the neighbor-
KFR(r =0.6077,P =0.004) (K 5), BAEBEZHEMYS  joining (NJ)
55 05 TAT R (BROXT880) 22 8] G 35 AH P (r=10.6255, P =
0.1840) (& 6) .

3 itig
31 BB

FETLRLAR DNA B53HT,8 /> 5 05 114 8 6 BRURI R B85 AR 11 IR 2 R HE 1043 112 0.3635 F110.0013, it
FALT R HALWG G sh®) . T FHAFEXT = 52 i AR B AT B ( Rhizomys pruinosus ) B35 15 22 FEPEIF 57 45 S i
7N, TR Y B Y AV E T A IR 2 REPE 43 910 0.7120 F10.0026 " | 85 B SR RERO WIS . 5 980 Db A i
WSS REs 4% o A B0 i BE S, PR A T 2 REPE R T IR Z R B, i AR WE B (H, = 0.9890, Pi =
0.0368) 11 75 7 125 J5 2 JEL B BL( Eospalax baileyi) (H,=0.9640, Pi=0.0530) " % T R HERAK (038 1% 2 4F
PERTRE S BRI STV P BT RE T AEBERY AL DL R b R - (B B s IAR e 0B (H I LSRR R
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@cs O®omMm OxM @xpez ®@m @11 O DpzRrs O xzrs @ sk

E 4 mtDNA D-loop X B {551 [0 45 &5 #4
Fig.4 The haplotypes network of D-loop partial sequence

0.7 1
1.0 1 r =0.6255 L
06 p=0.1840

~ 08 F 05}

& E . .
® S 06 ga il

= . = L]
s VE g3t
&35 BT
.2 04 22 o2t

g i)

5 g o1t

] 0.2 [] . [ . = E

- OF = -
0 : ! ! ! ! ! ! ! > ! _01 1 1 1 1 1 1 1 1 1 1
-04-02 0 02 04 06 08 1.0 12 14 -1.0 -0.8 -0.6 -0.4 <02 0 02 04 0.6 08 1.0
HFPR B Geographic distance (IgGD) B U5TE A Island area (Ig4)
5 HEERMBEREESSRISEMMIEEERXHE 6 EERMBAER NS IS ERELNE
Fig.5 Relationships between genetic distances of Rattus losea Fig.6 Relationship between haplotype diversity of Ratfus losea
populations and geographic distances populations and island areas

b 5 B S BRI T A% R 1] i DR B2 0, DT B 3 ) S B A KR R TR I A BIF T 2 3 B 0 T
FURHAE 09 = ASFREE R, o0 S PP ( CS) A% 2RI = /Nl S R (OXMD) /N 25 LRI A ( XZRS ), FHE 5X
A BE S RER K/ & AR A AL 7S S8 1 B /NI e B3 S A A R A B9 5T R ARIE S T X — A,
FELLFEHERRE L ( Tridacna crocea) WTFFE HH W, K AOFIEERE L/ NG RVEE LR T 228 5 0% 4> FAric Xt BF 4k
INERBFFFE R, A B A5 A0 7 7 St SRR AR A BRI TRRE R T4 O RE AR R AT R EEIF 5T, 2 X ik
Vs RO P s A S5 F R R G0 Kk B O R APEA G i 4 DR, FRATTICR R L 5 AR (CS) At 2 kR
P T A B A BT RS, T RESZ SRR KNS R, 00 L 5 AR BERCR SR, B R s A 2R
ZE LRI PR B AR RN FRE A4 1515 2 REVEAT BRI
3.2 R4t

AL AR BURAG IR AR LR (T B R AR Wright BFFEIN R, 25 Fst < 0.05, W) &R FlR ] 7778
RN AL 734k 47 0.05 < Fst < 0.15, FRRFPRE A h SRR EE 1Y 01k ;45 0.15 < Fst < 0.25, 3R/ P[] = B2
b Fst > 0.25, W RFEERLEA JEH w5 00 bR BE T ARBIFGT 45 S s o 6 RURD B I 09 3ot 1 A 4 5
SEHIE R 0.7450 40 FHER MK, SRR RS S B b R H E 2 — B R e K3
PRI AL 1) A ) £ 1 B LA A R 35 PR 3 A b B U %) 3k £ AR AR /NS Sl AR, Nm < 1 I, R IR0 i) 3
PR R TR, Rt vl B DX A 8 A5 AR 1M & 2 1 Ak s N > 4 BsF ) D150 B oo e 1R 7 A 26 A 10 5 R JE2 391 )
JRAGAE R, FEAE AR B L LA T FE 1] A9 a8 1% 43462 L Manel 25t 4 HY 5 05 b 291 o 125 BELAS 35 R A9 =8 37
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ARG, AN[R]E 0G E E BRFPEE] Nm KER /N T 1,4 ADSFREERIEY Nm KT 1, 260 8 6 R 2R R ) 2 [
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