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Abstract: In this study, a pseudovirus system was constructed to investigate the anti-HIV mechanisms
of five natural compounds. Three plasmids containing backbone, gag-pol of HIV-1 and VSVG were
transfected to 293T cells to produce pseudotyped HIV-1 virus. Real-time PCR assay was used to explore
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the targets of these compounds by testing the specific viral products in the early life cycle of HIV-1.
With this system, the targets of four compounds have been initially identified. LC-1 and LC-2 could
block the nuclear import of HIV-1preintegration complex (PIC) into the nucleus. LC-3 could inhibit
viral DNA integration to host genome. LC-4 could inhibit the activities of reverse transcriptase. Com-
pounds LC1 and LC2 showed different action target from the existing drugs. Further study has been
carried to explore the new potential action mechanism. This study showed that the pseudovirus system
we constructed can be used as an assay platform to screen anti-HIV drugs.
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Fig. 1 Structure of anti-HIV-1 compounds
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Table 1 Source and property of compounds

5 EA7s P BT R
Number Name Property Source
LC-1 Gomisin M2 ENIFEES INAE LT
LC-2 (E)-3-(3-78 FH BE-2- T i 58)-7-(3-FH k-2 T i 56) - 1H- 15| e EXYNTES T 7 L/
LC-3 Flazin B IR mb A 2 AL A
LC-4 Mangiferin EAlES HIEE
LC-5 Concentricolide FEEHEAK RERTE
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1 MESHE

1.1 Il

1.1.1 JR¥L. fEReAnEsk: AIRE 40 kE 293A FI
293T ¥ A A Sk = f ff . Bk pMD.G .

PCMVARS8.2. pTRIP-GFP Fil pNL4-3-Luc ¥ k[
B Be A= Yy BB G T i G AR 9T  BE , Horh BT
i pMD.G k7K it 11 48 9% 7 (Vesicular stomatitis
virus, VSV)HI BB 1 VSV-G, HAE ik 1E
F R HRE T A RARTE, TR HIV-1 R 8% 0
AN AL . A% Tk pPCMVARS.2 F& 4 HIV-1 1)
gag-pol 3 A DL ke —Sehfi B i (e, TR I8N 5
i 54 2 1 D RO 5 A2 1 B T A T s A
pTRIP-GFP Z7E fiki pHR’-CMV LacZ F) 4% #4 3 il
i EGFP B T Bk Y LacZ iz 45 3 R 44 i 1y
i, FFEIAT HIV-1 [ cPPT #1 CTS fF310M8, &
A B WL A o R AR pNL4-3-Luc
TS A K SR B S, AT RIABR env 2
REHE DR A nef JEDR USMG BT A HIV-1 & 109, Top10
KIAAT o A2 A A Mg b 35 T A Al

1.1.2 FEZRF: b/ LC-1, LC-2, LC-3, LC-4
FlLC-5 i EIRE B B W sh W it 5 ot sl ) A 80 5
NP LR T 0 S50 25 40 T P g 25 Bl 2 B 4 4
fit, AZT g H Sigma A Al G417 . DMEM &b
T oM B 3% B B Gibco A Al . B g iR
Lipofectamine 2000 I [ Invitrogen /A 7], Opti-MEM
4 H Invitrogen 23 7], SYBR Green Universal PCR
Master Mix kit 4 § TOYOBO /A, rTag DNA %
AR F TaKaRa 2], PR BHE M5BT T R
R W Bt T 98O0 R R A AR pRL-TK 1 H
Promega A\ A .

12 WAHE

121 fRBEIESR: AR'E 293T il 293A 41 kk H
B 10%H5 4 5 ) DMEM sl 5L, 78 37 °C.
5% CO, &1 T Hi A%, Wi 20 M Yo S50 41, 20 il
B IR Wb ¥ oA T 95 5 &R (100 mg/L) FlHE R R
(100 mg/L)A W -

122 BFESHEE: ARSI IUEE
VSV H BEOE EE 110 1 TR0 N IS 0 928 e B 0 5 (HTV-1)

o F /N B R RGEE (MLV) . St T8 Sk o986
H (GFP) i JE B HIV-1-gep 515, 10 3K R G 15
JRL pTRIP-GFP . K 5a 8 1335 ikl pPCMVARS.2,
DA K VSV A1 3 35 STk pMD.G FL55 4L 293 T 41 il ik
PAG o HAE K BIOCR B AT HIV-1, 7
5, WY HIV-1 AR #E Bk pNL4-3-Luc £
VSV I 3k Bk pMD.G 345 o HIV-1 {1555 35 4844
B mRNA A B il JE A (GFP Bk ok
SRR ITH], BEE)E RN GFP mE K ok
SGZE B PE AT HIV-1 {8958 35 4R #4 1 L P
ik,

Hye iy 1378 Lipofectamine 2000 (Invitro-

gen). B ULRT— K, ¥ 293T 40 e Ah T 60 mm 40 iy
FiFrlildr, 16-20 h J5, 740 % 235 31 90%H) i# 47
By, YLD R IR UL B A AT AR, A0 T A
J7 36, 48, 60. 72 h WS AN EERL T 1Y 5E 5% LG
W, WO TR 4 DNase | (1 g/L, 10 mmol/L
MgCl,) 37 °C 4b3 1 h, EKFRIFE R Bk S, 0.45 um
EAS L IR R, KRR TP AR AR, T
—80 °C 1177,
1.2.3 fREBHERNE: A SCH FT R R BR AR K UL
BIAN, R & A GFP i 3L E4H HIV-1
3 1 (HIV-1grp), 710 S50 R FH Y S 5 A 7 K HL ¢
R BEHR A FE A HIV-1 B0E MLV 40

JEYLHT— K, K52 5x10% 4~ 293A i i 5 7l T 24
FLANMRT SR o R H, TR RIS BE 5, K AN [R)H RE
WL HIV-1gre EAVKTEMARE SR, 37 °C 5
A IEIEE 3 h, YL 3 h 5, KIS FR
i, PBS Wk 3 YK, JIAHT G 14 240 i 15 SR Ak 2 s 7
YIS 48 h, fIE PO B AMET TR A
PN IR,

1.2.4 I HIV-1gre B HT: JEH 10 £575 B
1) HIV-1.grp AR HEH T2 )5 0S50, JRYLHT, 240
Jif ¥ 26 254 LC-1. LC-2, LC-3, LC-4. LC-5 4t
B2 h, SRJEHATRR SIS . SR 3 h e, HIRSA
YR FR AR SR 55 . YL 48 h, B MR
TME A NE AR A 2P
DMSO X 5 5 45 S i 52 i, Jir A3 245 4 4k J3E v
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DMSO 15 &K T 3%os
125 RHREBFEESH: ATHBRRENEA
POCE B, AR Promega 24 Al 921
F WS V5 BT 7R Gox e i R 98O R W S AT
3BT AR JRYLJE 48 h, M HUKIA Y
PBSVE 2K, Rt AN PBS, SRI5 HZE G
R &l FRUA ] B T . B E 3 F
1TfLo

TR EE YL FORE pNL4-3 Hhig 45 3 IR g A 7
SEEWEIIETE, R Promega 2 ) i WLEE O 2 G
P AT RGEHAT I o S A FRATF N4 % 0.1 g
B 9% 7% JE K pNL4-3 1 0.01 pg 192 B8 i ki
PRL-TK, JFifi pRL-TK Hi ] Fikifg B 9 G KW, nf
ER RGNS HTROT S8R, KIERRLER
il % e = KR O 2R S M T W O R S
LS 8 h, HBUHTEERT IR, 48 h SR, 4%
HEUL B PR VR R I 28 S R BTG 1 o AR 9 G R G
P =S 00 4] FLHE e (RN FR A SR e Y Lol . R i
B 3 AT AL
1.2.6 Hirt DNA 2B b T K e 40 i i s
B DNA MRl H, R A SCHERHIE 1) Hirt 45 5L
202 SR AN P /N7 fiE DNAL B BR 4
T PR A KA R PBS Yk 3 UG, A
0.8 mL 2% rhi(0.6% SDS, 10 mmol/L EDTA,
100 mmol/L Tris-HCI, pH 7.5), % T 24f#% 10 min,
SRJGZH AN 0.2 mL /Y 5 mol/L NaCl, {R&¥51)5
4 °CFIER. RAEWA 4 °C. 12 000 r/min &L
30-60 min, HX LiEHEREEIHTAY EP 4. N AE IR
(4 B 1 71 5 B (25:24:1, VIVI) R, SRR IA
2.5 EERM QBT UINE DNA, A UIEE, H
T0%LBEPERE LIk, T )5, K Hur) DNA HEEAE
TE 2% 1P (50 mg/L RNase A)H1, —20 °C {47
1.2.7 PCR #1 Real-time PCR: HR¥gAr Z 450 i H
FFE [ EE R 2 E DNA (—sssDNA) . TF&EA 11
DNA (+sssDNA). ¥k DNA (2-LTR). ZkifkiyZ
R, 51 s T

—sssDNA-FP: 5'-GGCTAACTAGGGAACCCA
CTG-3
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—sssDNA-RP: 5'-CTGCTAGAGATTTTCCACA
CTGAC-3';

+sssDNA-FP: 5-GGCTAACTAGGGAACCCA
CTGC-3

+sssDNA-RP:
G-3;

2-LTR-FP: 5'-GTAACTAGAGATCCCTCAGA
C-3,

2-LTR-RP: 5'-CAGATCTGGTCTAACCAGAG
A-3;

Mito-FP: 5'-CCACTTTCCACACAGACATC-3';

Mito-RP: 5-TCTGGTTAGGCTGGTGTTAG-3',

PCR SV F£F 4: 94 °C 4 min; 94 °C 30's, 55 °C
30's, 72 °C 1 min, 30 MiE#F; 72 °C 10 min, PCR "
WU, TG4 2% 3 R b B s R Tk S
SETRE SR Z I B B 25 R

Real-time PCR X i TOYOBO 7 dl
Universal PCR Master Mix kit (SYBR Green), & h
KRR ¥R 20 pL. R RAR 19— BT 514E R N
Z, BRI SR Z B iR 2 BRI E 3
AT R o K JH ABI Prism3000 5 51 46 1l 22 45 1
15545 53 Hr o
1.2.8 SitFAiE: $dlifdiH GraphPad Prism 5.0 %X
PEEATAL R, 25 DL xes Fon, BEM ST IR Z ARy
2250 A KB T AT, P<0.05 A EA G2

2 HR

21 BiRSHEER

RV HEATHLARER, B EHAT T HIV-1-ep (B
BRI ELRE . AR BOR R S A A BRI GFP, 0
BEAMNZ KL B 5w 3 (VSV) AL IR 1T HIV
AIELIE . VSV-G R H 21 1 0 s R SR A0 b e 22,
AR Z2 R A M, 5] AN S8 rh B F 1Y 293A
i, BWAAAES S, T RIIT VSV-G AL,
I 4 R VSV IR YL S0 Ff Y L AR AR,
DLFEXT 25 W) AT LRI ST IR, AN BE A8 A ) 24 4
X HIV-1 1 A R A 5200

WK 2 Frs, B2 B HIV-1-gep Z25 AN ]

5'-CCCTGTTCGGGCGCCACT
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B2 HIV-lgpr ERFREHENE
Fig. 2 Determination of recombinant viral titer of HIV-1.ggp

T BRI R BT AL
Note: Figures represent the dilution of the recombinant virus.
R B I B Y 293A 4, i i 78t B MR G
DR FE P GFP YRR, TR SEAS 21 T 48 =i B 1
BEALT o R R 1 e 1 i VB R LR 3R 3
T 100%, A 10 B T B T S B YR AL
RARREMIG, K 10 BRI T 25
22 HYMERBENMT SN

HIV-1 J& T sk 2, 782 Hilid f2 b 2B
—SRZE AU E YY), A4 EE DNAL RNA, HH,
T L 3 A X R AE P e ] D AR L, AT LA D A
W5 1 T 1 A0 LN I B G O, IR E 25 WY
VEFIHE 5 AR TR 2K 1 DNA (—sss DNA)FI I # 5 2%
1 DNA (+sss DNA)J2&: HIV-1 39 5% 5% i e 4 s A5
B R IE LY 2 D DNA 724, #If PCR 71k
RS X 2 BRI, AT TR IS A S
HEFE , FRAR DNA (2-LTR)2J% 5 1 2P DNA 7 F-iff
A F ARG TR B — A8 =8, wok R B A
fraAE X, B2 AT iz AR HIV-1
AR —ANFEARE, R 25 1 AR i R 7
Z R

TEANFRZEYIERT, HIV-1-gep JEYL 293A 21
JL, JERYLSE 48 h Rl FE R GFP iy FRik., anl&l 3

fiis, TERsEEAZH, LC-1, LC-2, LC-3 fil LC-4
PRI TH0 HIV-1 1936 P, LC-5 Xk iy sk e JL
P REA o AR A HIA A BRAAOE B ] S 5
LC-5 &I T B BINHT HIV-1 36 e, FeA 140 Hrix 7l
S SR B R R R IE R A C R, TR
WREE A HIV-1L B B iadootr, nl LA F R
HIV-1 Ay S 04— 301 o iR AT 525 R
VSV-G RUBUR AR ZR, Xt T ABERY BL DL R k1
AILH S AR TCIE I . (R X — B T R AT—
SEREIR, $&7 LC-5 Al BeAE HIFE HIV B9 AR Beal
S B A R S I e B B

BeEIRATHR B T IR 4 N 19/ 4> 75 DNA
(Hirt DNA), FIF PCR AR s 5 4= fiw i i v 3
ANEIEPE DNA 729 (—sssDNA . +sssDNA. 2-LTR)
AU OL . GnEl 4 PR, SxTIEAELE, 254 LC-2
AEFRS AN, PRI DNA (2-LTR)AY &+ B I
/b, —ssSDNA Fli+sssDNA & 8L A, FRAR
DNA 25 a2k DNA UEATE B 41t )s & 4 A
B AR B @174, TR R I AL 3 A A —
ANFEARPA, R LC-2 RTREXHR S AR
W RA R, midBRE HIV-1 B ARBL IR T R i Y
=Kl
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Control

3 RANEYI HIV-1-grp B D
Fig. 3 Anti-HIV-1 activities of natural compounds
1 HIV-1-gpp JR Y AR 259 (LC-1 (4 mg/L). LC-2 (6 mg/L). LC-3 (124 mg/L). LC-4 (60 mg/L). LC-5 (40 mg/L))Ab3 ) 293A 4Hfif, J&
JeJ5 48 h, TG RN GFP ARk,

Note: 293A cells were infected by HIV-1-ggp in the presence of LC-1 (4 mg/L), LC-2 (6 mg/L), LC-3 (124 mg/L), LC-4 (60 mg/L), LC-5 (40
mg/L), or DMSO as a no drug control. Infectivity was analyzed by detecting GFP using a fluorescence microscope.

R R SEEILRES 903 (BRI .. L PCR f7
¥ sFIITIIY e Af;&,m, Ejnferimfawmr E TR

RNVIE B G, e g R s . B LA T Ok
“'ﬁﬁiaﬁzﬁﬁf%% Real-time PCR %I 3 fﬂhﬁﬁ?& DNA
s 0;30 FEYIPEA TR, KN 45 SR an &l 5A B s o X4k

F & FIJ95 558 T, gk 2 BR

% 2 Real-time PCR &R 54

Table 2 Summary of Real-time RCR results
TR ERERZA ok

= EY FEFH A £
& & S | &
F -4 é'_:‘-‘ & é’ ) C?: - U“ el Compounds AL DNA 1k DNA 2D|_N'I'AF\2 Target
& O 9 o S S S S F —sssDNA  +sssDNA i
LC-1 _ _ | Nuclear
import
~2-LTR Nuclear
: LC-2 — - ! import
4 PCR 4} #7 R4 293A AL & HIV-1 DNA Lc-3 t 1 1 '”;eTgf;tlon
Fig. 4 PCR analysis of HIV-1 DNA in 293A cell lines LC-4 | 1 ! clez;r |rl:1
TE: HIV-1-grp Y AR [ Z5H[LC-1 (4 mg/L) . LC-2 (6 mg/L). LC-3 nort
(124 mg/L). LC-4 (60 mg/L). LC-5 (40 mg/L)]4b3 /5 1 293A 4f e Entry/
ffi. 24 hJ5, $EHUNY TR DNA #£47 PCR. AZT (10 pmol/L)F - - - Assemble
MKO0518 (10 pumol/L)YE A BH %} .
Note: 293A cells were infected by HIV-1-g in the presence of LC-1 LC-1 A3t 09 40 B N 350k DNA  BH 2. 38 /b

(4 mg/L). LC-2 (6 mg/L). LC-3 (124 mg/L). LC-4 (60 mg/L). LC-5 . 4t
(40 mg/L). 24 hours later, low molecular weight DNA was extracted ~5SSDNA Fll+sssDNA 77 /kaTEﬁE 3 LC-2 14

to detect the specific viral DNA. DMSO was used as a no drug con- SARAHAL, FrLAHEI LC-1 PRI HIV-1 & # A HL I 7T

trol. AZT (10 pmol/L, a reverse transcriptase inhibitor) and MK0528 N ) - N
(10 pumol/L, an integrase inhibitor) were used as positive control. HETE%IQ Bﬂ&ﬁﬁﬁ*i%/\@ﬁﬂé% o
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LC-3 ZbFH i A 4 i, 3 Fiis 5 DNA A9 5 3 ]
T A B ik A B4 AT RE S BH T 5 DNA 35 3
T EIHA LA R W RE WA i RSz M,
v 25 T B L Y I 25 9 EE DNA S35, M
F2m 3 Al DNA FL A3 0 o DR SOk A -t A i)
8, A B AT S EUR YL A Y 3 FgEE DNA
Bt B NS AT A S0 vl ) B R A A T
F MKO0518 A5 A BHAA: X IR, 45 5 7R 5 4 B o 57
W9 S5 3 AR EE DNA SN, LC-3 Zbm
T %) 240 i R R 5 Tl D 1 5] MIK0518 4 B %) 24 Jif 285
JEH AL, XA FRUEE T AT T HEM: LC-3 Wl AR
55 BHL W B A B 5 et B A G

LC-4 AbFRIE 40 I PN, —sssDNA Fl 2-LTR & &
3D, +sssDNA B it g A7 T o Hh X P 4 1
Jirt PR AT fi A 22 B 5 BEL T B R A O, 0 D
LC-4 A e XT 95 55 Y 06 i Sf ik B R G i B 3 52
me), ELARVE LA 75 2 — Do

1K Real-time PCR il HIV-1 ) 3 A~4FE
PE DNA 43T, [RIA XX 3 A 7= 9 i 7 Mt il 4 01 7
Tt o B — U R i i 2R AR Y 1S P e R
WE 5B fiw, WEHEHEE 3 AFRKIGE DNA 3
By S R e ok B, TERA T DL 25 R ESE
ATEE,

23 RIAREBRFHENZY

WIS g a5 R, S R & W B A AR VR
MUl . Horb 3 B Ak 4 34 mT 38  BELIT e 1 A% 1AL
HlH g HIV-1 6], R TR ERAS . AT
HE— ARG S 25 Wy (9 M FH AL, 0 38 e 2 e 5
PRI 259, FRATT BT T 245 9 5% W i A [i) 396 2 S35 27
ARG

/INER A L9595 2 (Murine leukemia virus, MLV)
)8 T SRR, B HIV R R2
MLV A& TR EE . R T 43 SRR 259 7 AL
ATIMBHEA R T, FATH RS2 300 5 550 15 1Y
MLV Y 293A 2, Kk L8254 50 MLV 1915
PEo ZRE 6 Fros, G LC-1 ] LUKE 5 i R
il HIV-1-y,c ARG, T X [R] B 2 00 5% S0 B 1)
MLV-yyo WA RN, e 3 P2y Pyxd pi Al 8 1 2
il Y54 5 o

24 HWAYEETRZRMERINAY

Real-time PCR B0 25 5 i /R, LC-1 FHLIKF HIV-1
S B AL AT e 5 BRI R AL A G, I HIRATA
IR 3 o BEL BT 2 AAZ 1) =X 2 R O (B 7),
Bt 25 0 2% 3 BE (1860, LC-1 BELLE 996 75 AR 2800
B BEWTR B 1 AR — A3 VR S, B AT
Il R A FHAHT HIV 259058 B X 352454 o X Al
VEFHAE s 25 T SR 75 LC-1 £E B IR 6% 5
A & M SR K AW F1; I B2 ROk L,
LC-1 Bt HIV-1 3G B T H e LA 259 .

g T W0 RE 2 A HIV A R 247
JEBHMORE TR S H, e HIV-1 00 2E f JE 3 300t 2>
BAE . FRATLL LC-1 R, SR FH B HEHE YL i 8 5
ki pNL4-3 J7 AT 30k o 2% 5 125 T S 25 % HIV
Az i JEL 301 LU0 9 B AR R R, A AG I 24 0o A A S
WS BB B (R & J5 B Be) B AE T, 1 4 2 25 11 Y
BESE . BHIE. RNA BIREE PRSI B,

& 8 ff 7%, 5 mg/L LC-1 % % Ye 5t ki pNL4-3
(4 2¢Ot 2R i 0 3R 3K A W 5 e, T Rk L A A
5 mg/L i LC-1AEMT, JEEZOCR MR RIXI
TR $25 LC-1 RIS HIV-1 A=y A W 1 e Ay
S, AR AR B AR A I B B T LA,
THZ 7 AT AT LA R AR LA A HIV-1 A= i JE
R 198 2 0 A ot 1 ) G B o B R
3 Wit

FEABEGEH, AT o S AER dE R R HA
P HIV-1 3G L RIRE S P/ A s A 700 25 53
Br, I PCR SZHAG I HIV-1 A& 6y J& 3 45 fE 7 DNA
PR, RIS T 4 LA PIBHET HIV-1 BG4
FAMLE . o fk&4 LC-1 M1 LC-2, W] 4k BH W
HIV-1 AR S, 78 H ATk L bt
HIV 259, w5 2549 nl 38 a4 i AR — it fi
BELEST HIV-1 fi9 52 12425 LC3 ARSI e S 10 &
TE AR LCA nT 095 B 10 33 7 SR G L R B0 B
TR Z A A R EE HIV-1 FT MLV, #E—2E %k
G LC-1 MVEFIALEIHEAT 75T . 4 HIV-1
MLV #BJE T8 5% S o, (5 3 i SRR #0200 it 1)
KB RAAAE— 225 5% . flnge A%y X 1, HIV-1 7]
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A B
31 Dosspcoation curve
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Fig. 5 Real-time PCR analysis of HIV-1 DNA in 293A cell lines
AL HIV-1-ep YL AR 254 (LC-1 (4 mg/L). LC-3 (124 mg/L). LC-4 (60 mg/L)) AbFHJE Y 293A 4RME. 24 h Ji, $HUN> T DNA
HE4T %E f: PCR. AZT (10 pmol/L)F1 MK0518 (10 pumol/L)YE A BHEXT HE; B: PCR = Y il % *: P<0.05; **: P<0.01.
Note: A: 293A cells were infected by HIV-1-ggp in the presence of LC-1 (4 mg/L), LC-3 (124 mg/L), LC-4 (60 mg/L). 24 hours later, low

molecular weight DNA was extracted to detect the specific viral DNA. DMSO was used as a no drug control. AZT (10 umol/L) and MK0528
(10 umol/L) were used positive control; B: Dissociation curves of the PCR products. *: P<0.05; **: P<0.01.
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Fig. 6 LC-1 could selectively inhibit HIV-1 replication
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LC-4 (60 mg/L))AbFH 5 Y 293A 40, KYL)S 48 h, K7t
it . **: P<0.01.

Note: 293A cells were infected with VSV-G pseudotyped
HIV-1-luc or MLV-luc respectively, in the presence of compounds
LC-1 (4 mg/L).LC-2 (6 mg/L).LC-3 (124 mg/L).LC-4 (60 mg/L),
or DMSO as a no drug control. The anti-retrovirus activities were

evaluated by testing the reporter gene luciferase activity, 48 hours
postinfection. **: P<0.01.
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Fig. 7 Real-time PCR analysis of HIV-1 DNA in LC-1
treated cells (**: P<0.01)
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Fig. 8 LC-1 inhibits HIV-1 lifecycle in the early stage
0.1 ug AT EE R pNL4-3 #:4L LC-1 (5 mg/L)AbHHfY 293A
M, R AL 203A A D B e Xt B RIS I LC-1 %)
AV RIS SEH 1 HIV-Lu BT HUR TG . 48 h 5, K&
DN 45 L R 98 O 2 i 19 1% . > P<0.01.

Note: 293A cells were infected by VSV-G pseudotyped HIV-1,,. or
transfected by 0.1 pg of the proviral plasmid pNL4-3 respectively,
in the presence of compounds LC-1 (5 mg/L) or DMSO as a no
drug control. 48 hours later, cellular luciferase activity was deter-

mined. Error bars indicate standard deviation in triplicate values.
" P<0.01.
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