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CREERHE K2 SR 240, K 300457)

B OE. B3 ANEH R & Uremia) 3B 7 AR EFH 354 A (Haloferax YC-6) 3t Fugh iE 53 (Litopenaeus
vannamei) % K 7 i8 @ B An i g ) 69 % em. LN ESTIFAFEE 6000 B, A 2 4, HM 3 AEE, BEANAEL
1000 BIF. B0 5 3 RUUR R & (X B&4R) #= Haloferax 7&ACH & (FI40) #c7h 10d &, M A IFAK B
BEBEMAE . D E AR R Fe B A KN K F B HESR, Vlﬁ%ﬂﬂﬁkfxffrﬂfﬂiﬂik%ﬂi g
(CAT) # 75 P Ar g B (MDA) A%, % R &0 . 3% Haloferax &R R TIFAE EARK B EH TrrEa (P<
0.05) ; Haloferax #3BNEE T *T3F Ml B #F 1K-F 69 A0xE 3 &, 4K T INE & (Vibrio) #9483F 3 & ; Haloferax #93BN
RERG T IR CAT Fi, 2EXEKT MDA 42 (P<0.05). A FME 48h 5, RBAMITHAERELES

T2t B4, CAT #Fhfe MDA 4 ERFHBK(P<0.05) . INH K FHE, FRANKTHFEERES TxRAP<
0.05). B3, B Haloferax 3%ACp) RIECRAIFT B ER HILAFR ATk sPIF AR, AL il WAL, R 5 xT e
%Ak
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Effects of Haloferax YC-6-Enriched Artemia Feeding on Growth
Performance and Stress Tolerance of Litopenaeus vannamei

GUO Zixian, XIE Wei, REN Beini, DUAN Hu, GAO Meirong, SUI Liying
(College of Marine and Environmental Science, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The effect of red archaea Haloferax on the growth performance, intestinal microbiota and stress resistance of
Litopenaeus vannamei postlarvae was investigated through live feed Haloferax-enriched Artemia. A total of 6 000 shrimp
PLs were divided into two groups and were fed Haloferax-enriched Artemia nauplii (Hfx) and starved Artemia nauplii (Ctrl) ,
respectively, with three replicates per group and 1 000 individuals per replicate. After 10 days rearing, the growth, nutritional
composition, intestinal microbiota structure and abundance of shrimp were determined. The shrimp were also exposed to
ammonia nitrogen stress and Vibrio parahaemolyticus challenge, and the catalase (CAT) activity and malondialdehyde
(MDA) content in hepatopancreas were measured after the ammonia nitrogen stress. The results showed that the survival
rate and body length of shrimp PLs in the Hfx group were significantly higher than the Ctrl group (P<<0.05) . Compared with
the Ctrl group, the intestinal microbiota composition had changed and the relative abundance of Vibrio decreased in the Hfx
group. The CAT activity in the hepatopancreas in the Hfx group was significantly higher than the Ctrl group, while the MDA
content significantly decreased (P<<0.05). After being exposed to ammonia nitrogen for 48 h, the PLs in the Hfx group had
significantly higher survival rate than the Ctrl group, which the CAT activity and MDA content in hepatopancreas signifi-
cantly decreased (P<C0.05). After challenged by Vibrio parahaemolyticus for 48 h,the Hfx group had significantly higher
survival rate than the Ctrl group (P<<0.05). In conclusion, the red archaea Haloferax supplement through Artemia bioencap-

sulation can enhance the survival and growth, benefit the intestinal microbiota diversity, and increase the resistance to am-
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monia nitrogen stress and Vibrio challenge of L. vannamei postlarvae.

Keywords: Haloferax; Artemia enrichment; Litopenaeus vannamei; intestinal microbiota; ammonia nitrogen stress;

Vibrio challenge

FLANEEXTEF (Litopenaeus vannamei) 2 5 5758
7 g5 g A R A R, 2019 AR FRBE 7 1k F)
496.72 JT Wi, F 1 LN TR AR R E] 181.55 T
U2 AR , K IR B AL Al R Ak 2 )
BB B A, Al LA IR SR A T I ™
WRPRAE). XHIF AT FRIR IR R 55, W5 % 2357t K
PRFREE A FER , T PREE W8 38 5 i RO X SR AL ST
SEAL AN e R G5 BRI, Th B R dn 25 4k
U IR A R FH T ML X MR S 2 $ 1 X MR g
T AEHERTIRAE K R g Al

LT BEIE W IR E T A R RS, R A A
AT EA AR T RIZE N R N REFEZFE
WIE B S EE E (Haloferax) e 2 Eh 45
TR EE, AR TG ET MR
AE R SR o, & BRLLR | JBRK LI R AR K
PHLT RS N Rl e R — R K
Cso 0% M2, 5 13 XFHBE0GH, HAR NS AR
B B A R ETERR R, BAA 8GR DPPH
I RRAE T, T RAkBE s T gy h P
WS, 28 N R ABIE R s & D R AN
mn Bt B E N R R BR S AL U T 68 £ (On-
corhynchus mykiss) 'E1, R @ E AR i
(Pelteobagrus fulvidraco) #&MeT p—1% N &R ARk
AT R L b A S P A SE B 1 HSP70
BRI R , 2 T AR v v st R D P SR it il
TR (B T R S N F A R R R
FIFEIK = FRF8 )5 2 3 B F2 00 T B R FH AR DL AR .

B UK RN B E R A R AR AR
TEREVEUR AR, b AT (g 5008 B AE | A TR AL
ANOE SRR Sa =N LN S = W
Ha i B A B B R R AR (A0 fayh) F2h )55,
PR SR Ak 17 UK AT 50K TR 7K I FIA N . Ao
P Haloferax YERTING, it pq Bag Ak i Jr =X
F LA MEZh FLANEXTERAFUER , A RE | i 18 R
ZH SCRIAT I 1 55 TR X ML T XTI 19 5 )

1 HESAE

1.1 EEEEF
L E R Haloferax YC-6 43 BT RHEU

RIS it K R LR TSR AL (7.5 /L WK il
MM, 10g/L FEREEREICY), 100 /L i B /K)
150 r/min , 37 C A% B (2 000 1x) 2517F FREMRE 3R 2=
MR R IRAFF T W0 5 g/L REMET ks R
FEP P T R R SR KRR 3L, RBESAE: pH
55~8.5,E 37°C, #witG P E 200 r/min,
24h JH# 100t/min H # 400r/min. KB 5d 5
8 000 r/min 250> 10 min YR, 4 CROGIRAE.

1.2 EHEKL

W 52 [ R AR W9 b BB (EE R B INVE 28 H)) £
28 ‘CHIERSE 30g/L MR K hiELL sk, 24 h
JEW R BT AIA, R 2R 50/l TRk
i, UL Haloferax YC-6 TE KR L. 1<) HU% B Ry
200mL", FEASOE (LT FEEH) A 03 g/L. sk
12h JE s g HL, AR [R1ER BE A A6 B s K bk, 4 °C
TR, AGERR g HAE TS FIE TR i
1.3 KIezh4)

S BT LA AT R I B T A i A M H
ARsw]. ¥ PLS AFHRAE 28 'C R 20 g/L FikEpi /K
HEF SR 3 d, B IR AR T BRI iDL
1.4 ZHigIT

e & 14 BRI A iy R CF iR K
0.53 cm) BEHLA A 2 41, 433l APLER 12h g HUFI
Haloferax BWRHEAL 120 b HUVE A BRATAISE BG4
P PLANIEXTUR. YUK < AN Haloferax 554k < HLUfH)
BN (LT Wk 1.

FRIALENEIN L UE SR A R G kA T, Pl 4R I8
Py 5k s R MRS FRAE A O K TR R T M A R
(48 cmx26 cm*39 cm) , BRAL# 3 A FAT, BAEATHE
POIRE 1000 B2, B FRFEKIARA 20 L. FR5E H(A]
B RARME 3 WK, B ERAMGRR NP IR 100 > pa
g, PR — K 109%34 0. FR M 104,
W 6 RITHhEERHL 1/3 HIK. FErKIRERE K
20 g/L, 7Kkt (28 £ 1.0) 'C, 41 (5.5 £ 0.5) mg/L, pH
7.6 £ 0.2, AT, /MG R 16 h/8 h
1.5 HmRESIERSH
1.5.1 i AR HT

Py e Rl RO R N CaRE S DN S A Y L
BEPLEC 10 AR A (B X ERIRAEES 2 R 1 K
I ) . B TAREC 5 RILER 24 h (XTIER,
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BT UK FRRIE, TGP 2T i G X iR I, 7 B
A KE) EP B HREER, BT - 80 CLRAF. ¥
FEh R VRIS 213K, R 40T DNA $2HUH &
(RARAARH L 2 w) SR IE T RE DNA, HEGL 28T
W ARSI ] TruSeq“DNA PCR-Free Sample
Preparation Kit #7047 SCFER S, A4
SCFEZ3E Qubit Al Q-PCR AE oAbl UG 4% ) , i
A NovaSeq6000 #:47 AL, A Qiime #{F
(Version 1.9.1) 314 Chaol 8%, F4F5%X Shannon
S R Z R TR 8 Simpson . ACE 5 BUFI 7 o5 K
Good-coverage F5%5.
*F1 Y% xRN Haloferax 524} REVE FRHMK

Tab.1 Nutrient composition of starved and Haloferax-

enriched Artemia
ZH A% DUk Rl

L /% 62.80 65.38
HLAE /% 10.30 12.24

RERERR Clao 0.52 0.68

N EEIGR Cia 1ns 0.75 0.94

T HEERR Cis-0 0.18 0.19
FERIR Cio- o 10.10 12.42

FERHER Cio: 1nr 1.41 1.49

TEEEmR Cir-0 0.46 0.57

TEHENERR Cis- o 6.35 7.01
&R/ TR Cis: 1n-9+n7 24.96 29.13
(mgg) TR Cis: ons 5.47 6.26
EJRER Cis - 30 27.80 33.24

T\ PUIHER Cis -4 478 5.76

TEHERR Cy 0 0.18 0.18

AR Cao- 1o 0.65 0.68

ARA Cag. ansg 0.40 0.35

EPA Cap: 503 1.72 1.67

DHA Cx: 603 - -

TE: —FoRARMH.

1.5.2  *F¥FAE & AL B Fe g By B ]

H WA 1 b H RO R A7V R T (BTP-3ES
IR ZR T AL, 51 SP-Scientific 2AH]). FREL 0.05 g
R TR, 208 GB/T 6432—2018 {falkt okl
FIAIIE - ILIREZE ) |, FIA Kjeltec—8400 %I 4: [
YR E R FFEE FOOS AR 5 SRR 1 o
T PREL 0.2 g R URTIRAENL, 288 GB 5009.6—
2016 { B L EEAME - &P IEI M E ) |, A
R ORI X RAH AR 7 75 5. FREX 0.04 g T
RS, MEBRIMA 1 mg AR (Cy - ans» FE NU-
CHEK PREP 24H]) , HIEAHHIMA S mL HEESH
RIREY RFIL A 3 : 2) F1 SmL LB H R

AEHEAREEE H36k Foll

G RFREL R 12 20) , FEAr5)9K (T18 BUSIHRAL, 1
B IKA 2] 5, Bk 1h, FIECSe A< B IimR
fig et FILH GC—2014 HVS R REAY (H A 2 it
N D) $EA TR U PR A R e
153 KA FEE

B ¥ 1L 9K B8 (Vibro parahaemolyticus MCCC
1A10122) W TG AE P AR DR B P (https:/
mecc.org.cn/) . [ M TE 28 °C | 150r/min £ 1FF F
2216 E KRBT IR EXEUE: K. FRAE L5 R 5 BT
BEFLEUT 20 IR, RIS TSI 45, LIIKE 10° mL™
FIFIRIA IR 48 h, BEF 24 h I E X HRATG K.
1.5.4 REM8 K

BAEATR P RENLABUGE 20 IR, BF 1L &
30 mg/L Ak (NH, -N) (3R 20 g/L (K IR. %
WPAR RS T4 (NH3-N) Bl 0.8 mg/LU'7. A3
24 h 5 X ARG 2R
1.5.5  ATIFAT MR BACER & 1

FRIHLE ARG M B S, FE TG 2 F T ik
PR A AR , R & (R s i 4 T AR 9 )
I e A A AU (CAT) ke 4804k 95 4k il (SOD)
TSN % (MDA) % 12
1.6 Sitoh

B SEME + briE22” KR, A SPSS statis-
tics analysis 20.0 B TSI AEAS ¢ Ko, *FRORA
BEZER (P<0.05).

2 HEREHH

2.1 RLAEXHEMFEMFEMER
ML Haloferax T AR 01 UG PLAN XS B FAR A7
WA K SE I W3R 2. W Haloferax SRAKIA T
ST 50 2 G P4 AT 2 RA R 3 J 2 8 X R (P<
0.05).
* 2 1R Haloferax 52 HI =1 XS FLANEIT HMFERETE
FMEKKHZ I
Tab.2 Effect of Haloferax-enriched Artemia feeding on
the survival and growth of L. vannamei postlarvae

21 571) A% PR /mm
X BEZH 74.90 +3.25 13.05 + 0.67
I 96.60 + 7.99" 14.67 +0.65"

22 NYEXHVEFEAM

ARV N LA XS HRE SR LR 3. PHALXT R
HE A AR & B8 e E 2. LA
C14=1n-5\C18 ()\C18=1n-9+n—7 ﬂ:ﬂ C18=4 /ﬁ\iﬁ%ﬂiq:xd‘ﬁﬁ
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2 (P<0.05) , HAbGITAR & 3L BV
#3 FRAR AR EE AR

Tab.3 Nutritional composition of L. vannamei in different

groups
2 X HELH SEHA

ML /% 68.97+1.09 69.17+0.54

FAE % 467+0.00  5.88+0.01

WESERR Cuao 0.17+0.03  0.14+0.05

W ERERIR Cla: s 0.21£0.01°  0.17 £0.02

+FH R Cis. 0 0.09£0.01  0.08+0.02

FERIIZ Cio. 0 560+£034  4.71+044

FERIMAR Cro-10r 0.51+0.10  0.42+0.04

TEHER Cireo 0.40£022  0.36+0.01

fERETRER Cis: o 496+030" 426+0.26

Relitg/ VIR Cis: n-o+n7 10.47 £0.65°  8.80 +0.59
(mg-g™) TR Cis - 206 3.10+0.54  230%0.18
TEJBERR Cis - 3ns 9.10£0.71  7.70+0.51

T+ \BRPUMEER Cis.y 071 £0.04°  0.56+0.05

AR Cao- 0 0.22+0.04  0.20+0.01

T BR—MEBR Caoomo 0.32£0.05  0.34£0.06

ARA Cag:n 0.96£0.05  0.93+0.09

EPA Cap: 5n3 3.02£022 295+0.13

DHA Ca . g3 0.51£0.65  0.54+0.01

2.3 NAEXE7EEE SiF M

AN TR 20 550 ML o B i T8 T AR ) o Z2 R L3R
4. XFREL FISCEG2 1% Good-coverage 7 i RAEHYA N
0.99, KIEFASCFER 16S rRNA FEHACE T XTI
B R Z AN . 5250 20 6T iR 7 18 AR ) 22 ek
FREOA B B, S X AR A B 2R (P>
0.05).

PLANTEXT R R 1 AR A5 H T 1K A2k an &l 1 ()
s, X R g 1 T RE R 48 DLAS R R 1] (Proteobacte-
ria) \ JEBER ] (Firmicutes) i 28 & IZEI l] (Actinobacte-
ria) 3. HXFIRAIAA L, SER A TR A R
'] A9 AR X = B2 A B R B };é.ifi“r? AL B8 1)
(Bacteroidetes) FHXT = FE £ 5. PLANTEE XS I iz 18 B HE
JEAEARE I E 1(b) Fros , LI ANIRE & (Vibro) L
%R %, BIERE 8 (Paracoccus) . 0¥ 5 J& (Bacter-
oides) . TW/INT 1 J& (Acteroides) R FT i J& (Lacto-
bacillus) PIFHX FJE YA BT E T

x4 FAREAFFLMENITIFERED o S

Tab. 4 Alfa-diversity of intestinal microbiota of L. van-
namei postlarvae in different groups

iH X BE 2 SR
FlRe s 3.86+0.28 4.86+1.42
TR 0.84 +0.08 0.87 +0.09
Chao 1 #5844 423.88 + 126.98 654.80 + 139.24
ACE $5%% 462.19 + 132.35 688.54 + 167.23
S 0.99 0.99

Haloferax YC-6 $ AL thoxd JLANSERHER/L K AMLEAE 1 0300 IR
100
® Proteobacteria
Actinobacteria
80 @ Firmicutes
- Bacteroidetes
h 60
#
= 40
20 - —
X HE 2] S AH
(@) 'K
10—
® Vibrio
Bacteroides
80 - Exiguobacterium
® Paracoccus
M 60 . ® Nautella
i 1 ® Lactobacillus
= 40k ~ ® Demequina
= =  Shimia
Anaerostipes
20 . Others
o_—
X HE2H JJAQH
JE K-
1 %W Haloferax ?E‘f{ B R FLAREXT R IA E R B
FnE KRR M

Fig. 1 Effect of Haloferax-enriched Artemia feeding on
the intestinal microbiota of L. vannamei postlarvae
in phylum level and in genus level

2.4 LAEXTENTIRIRILEILBE

W Haloferax AL < BT IR R AR ST A AL B
TIEREE R I 5. SR IRAIA L, FRAE LS o m 52
BSZHXTHRAFERAR SOD & HA r B, (H&A o bk
5t SIS IRAT AR CAT 361 & & X el
(P<<0.05) , MDA &t B &L T4 -2 (P<<0.05).

&5 R Haloferax 524t <1 BRI X ERATRRAR L AL BE S
AR
Tab.5 Effect of Haloferax-enriched Artemia feeding on
antioxidative capacity of L. vannamei postlarvae

iH Xt HEZH gl
SOD/(U'mg™) 73.09 +4.62 82.61 +12.35
CAT/(U'mg™) 2.96 +0.59 5.46+1.20°
MDA/ (nmol'mg™) 1.51+0.06" 1.25 +0.05

2.5 FLANEXTENAMEEE S
251 REWE

LA M XT LANEEXT RS R e an gl 2 Jor
7N, 24h XFREALR SR X HRAA TR R BE 2R,
A2 AN 48 h J5, SCH A TG 3 0 2 = X IR
(P<0.05).

B Haloferax 5ALI < O EMME 48h J5
X I R R B AL BE S e 2 R LR 6. s E WA
48h J5, SCERAXTHREAR SOD A Frke(k, 2
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ZFRRNEZ (P>0.05), CAT EMEM MDA #Ei®
AL (P<<0.05).
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o Xl BRI
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FEE 1%

40 |

20 F

0

24 48
Hf 1) /h

E 2 S&AEX NasEX EREE RS0
Fig. 2 Effect of ammonia nitrogen on survival rate of L.
vannamei

Fz 6 IR Haloferax B s HITEEEME 48 h FXT4T
FFRE AR ELIL BE A1 RIS
Tab. 6 Effect of Haloferax-enriched Artemia feeding on
antioxidative capacity of L.vannamei postlarvae
after being exposed to ammonia nitrogen for 48 h

A Xof B4 LI
SOD/(U-mg™) 91.79 + 14.06 83.27+6.12
CAT/(U-mg™") 534+1.02° 2.37+0.50

MDA/ (nmol-mg™") 1.52+0.43 0.58 +0.13

252 &lEbINE S

TR % L 5 T 8 Xl ML X M A7 T 24 14D 352 i 41
K3 FiR. B 24 h (0 BT RISE I A X R A7 15 R
WH B EES,TE 91.67% ~ 93.33% 2 [H). I # 48h
Jei . SEBG A X HR A7 5 25 i T IR (P<<0.05) .

120

o X4 SLRH
100

80

60

*
40+
20
0
48

24

FEG 1%

7] /h

B3 BIAmINEREX LMEXEFEERN
Fig. 3 Effect of challenge with V. parahaemolyticus on
survival rate of L. vannamei

3 W it

3.1 Haloferax 33 FLAGEITR A K FE FR AR RIS
AICWFFREE IR, R Haloferax 5#AL X HBE

2 B R XTI AT AR A A2 2, (R X IR AR K. A

GRS, Gk N R R S K

AEHEAREEE H36k Foll

S KPR ST aE 11 YE. Haloferax XX HE
A AT RE S 4 R AR BRI bR
AR

AHHGE R Ak A5 R DT R B i L
M, 5 BIEYUVBRES T SR DT R S E S i
FLRR A KRG LH MR A L. —lMiF,n3 £
AN TR R4 B2 = AN F g I R (40 EPA  ARA
F1 DHA) X TREE 7K 7™ 31 49 40 M R %) 5 2 1k A i 1
A RFE MU X AR Clgones Crs o
Cis:inoenr Ml Cis:q DR E R T, AR S5XT
WA B ) 18 7 PR 28 B RN FE AR P i I R ) s B A
ISP
3.2 Haloferax ¥t FLAATE X4 718 B B B 500

i T BRI T X MR A ML A R S AR S AR
P AW Haloferax WIVSINTE—E LR b
T XTER I B R 2R, [ Haloferax HIHEA
FRAR T AR BT T3, R PAE NG & 1) = BRI
AIC 1) 2 AFFE T KA TC B ME S 1 18 A i
v, 3 W TR S R T R 0 T S R P
NG XT IR 1B RS &, F I - A LT o
BT B T HLAE M 1 B BT B T, 5 7 2 b 2,
RN E T2 E0R i, R e ) SRR A
K, PRI 3 o T SR AR D, 2E B0
PRI SR, SR B PR T R A YL AR T
Haloferax W INE— EFEE F AR T INE B ) =E
JE, Pem T I B R AR, XA A (g R A
aifEH.
3.3 Haloferax 3% FLAGEX N & RAME BE 1895200

R DS A R R R RERKEE Cso 5
# MR 5 g KA N KM, Haloferax 25518
NERIEEY TG R FR DPPH H H AL, JEXT
H,0, 4~ AYLT A 54T B4 i AR A ™). iF
GRS 2O, 2K N R TSI K AR sh i A AR
RO, s PR 0 B el v e T 8 s i e
it A RS0, FEEHEsiPh , % bR L
T HPUEEAL IR, AT DAEBR AL B 2 TR
I A FTBIGT. I N F BB ARSI = 52
e AR ALRE S

G, R R s ) N WA 3 R0 A K ) B R B [ 1.
MR T R A AT, XTEMUA L A — R,
FOFE IR RAD 5 . 208 T A R S A 200 A
SR PR, A U R PR X I A AL A A
A LRI AR . AR PR R ST
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P2 il (I SOD Al CAT %) /TR BESS (n
PR RK BRI N R R4 . BFsEY IR,
I} CAT . SOD ., 43 Bt H Jikid %2 AL ¥y 1 (GSH-Px) 247t
A A X T 22 R B T Hh A AR . AR SR
B, FAIL TR Haloferax FIES IS TR IRAR TR
fRREG 77 T, Horp CAT 16k 5. 2 & Wi
48 h J5 , SEBGLH XTI AT A T AL, R
TS R TR AR RE ST, Sl R
PEE T X ER T A A B PR R T AR T A 1 T R
AR AR A, FEMNA 5 S2 50 2H XU R
SOD JHMEAT B F [, CAT {lPERT MDA & it i %
fi%, ATRE S AP L RGeSO HLHEAT 5. FEPLA
LR G, SOD VR b i M4 A B i BL 25— 18
Bir2k, BRI VAR Ab Ry ik A ERI AU, SRR
fbEiid CAT YEFHAL KA A, MDA S5
AR L=, He T DI AR B A A A0 1
FRAECY. AW R RN )R LI MDA i B
REATG , 2 W3 52 56 20 X6 R LA S A 4 40 A R A i
CAT JEMEREARRTRESE NN Haloferax $&ILI285H %
MR EE AR T I BRIE PR B B R 2
RE , P T ORAP ORI 52 A B A3

3.4 Haloferax 3% FLAREXT SN T3/ & B8 189 220

TIPS I A2 XU S P S BRI SE 2R B AIE (acute

hepatopancreatic necrosis syndrome, AHPNS) f9 3 %
SRR, BRI RAR A1 , IR B YL i ] 351475 % R g
18 1 5F B I A, 1 RO IR B FAE T A g
Haloferax BIUSINEET T MLANEEXTER XN B HEHTRE
1, B T HAAN R, HEE — 5 1A A2
Haloferax WHEAFEAR T XTUF 78 N R & r) £ 5
R TN R AR s S5 — I Al BES  Haloferax
TAWIEEYI A DG, T R R PR A L,
Rt TR A AT A TE S I BOFIR B A, an
B2 288 N PHB LA R rg R 2 400
Yy J53 AT RE A XTI R S 1Y TRk

4 & it

Rt Haloferax A7 RURHAS IR i i HL i Ak
T RS PLANE XS HRAFAE , AT DUAE SRR AR A 470
A O X I A R i SRR AT
RMHERES). Haloferax BWRE & K& @A LG TE
Y Cso 280 MR, TR m xR HLIAST AR fL Ak
BP0 LYDORTING IO i /1A I S O A B N/ B s 2 Ul
FEE A FREE R A AR BE T

SE k-
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