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ABSTRACT The present study determined the effect of dietary cultivated microalgae (Parachlorella sp.) on the growth
and immune responses of pre-starter broilers. A total of 320 one-day-old birds (Ross 308) were allocated to 4 treatments with
8 blocks in a randomized complete block design. The four experimental diets consisted of a corn-soybean meal-based control
diet, and three diets contained 0.5%, 1.0%, and 1.5% microalgae powder at the expense of cornstarch in the control diet. After
feeding the experimental diets for 7 days, the body weight and feed intake of all birds were measured, and 8 birds were
randomly selected from each treatment. Peripheral blood mononuclear cells (PBMCs) and serum were harvested for immune
profile assessment, including cytokines and cell migration receptors. No differences in growth performance were observed
among the treatments. The birds that were fed diets containing graded levels of microalga showed a linear increase in the
mRNA expression of cytokine genes in PBMCs, including that of /L2, ILIf, and IL18 (P<0.05). With respect to the chemokine
receptor genes in PBMCs, mRNA expression of CCR2, CCRY, and ITGA4 changed quadratically (P<0.05), but that of CCR7
increased linearly (P<0.01). Cytokine protein secretion in blood, including that of IL-1p and IL-6, increased linearly (P<0.01)
with an increase in the microalgal content. Overall, the present results show that the indigenous microalgae powder used in
this study could stimulate immunity with no detrimental effects on the growth performance of pre-starter broiler chickens.

(Key words: microalgae, Parachlorella sp., growth performance, immune characteristics, broiler)
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W E}7} Z 8l (B-carotene) @} 22 7}FZH| =] =(carotenoid) Al
4 =4, vel, EFvE 5 22 f8EdS o &
stal lo] 7164 A Eelu AL Al Aokl A 28
dol Erh olldk AHe vl o R Al vio] oA
A Hg B FEs A, AEHE, A 2 A EERY
F, APRHVHA T oheket AEAN] okl E8= L 9
(da Silva Vaz et al., 2016; Kim et al., 2016; Cho et al., 2017,
Madeira et al., 2017).
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E3Hd A E{FE AR H7bete] Folatle W SA 9
Ao SFEAAAZE T Bls] dEJTn
H 15K Levine et al., 2018).
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2015), A2 AAHE nA 2R F 30% =T TE ALRA
7 E AujE Aok 2% A ckBecker, 2004). ALEW T
NzFe #7478 2 Ao nxe fde FT 4
A/ FFHol wet xto] & Ho|™(Madeira et al. 2017),
Vel A Bt FEeAA vehd rlAlERe] AR
2 7HA] Hrle| Fo3 md 2 o AZTHBecker, 2007).

AR AbE AR ke b A T A
o &A1 Jd3kS FM(Zahroojian et al., 2011), S Al=
W PR Hrbe A © W 334 3
vtk B E It Rezvani et al., 2012; Kang et al., 2013).
ey AR FdellA] AL miAzRRe] SA] Alsd
A7} B Bt A= F53 Ao} wpepA E AP
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Chlorella sp.
Chlorella sp. YACCYB105(MH619552)

99 Chlorella sp. YACCYB104(MH619551)

Chlorella sp. YACCYB103(MH619550)
Chlorella sp. YACCYB102(MH619549)

Parachlorella hussii strain ACOI 938(HM126549)

J— Parachlorella hussii strain ACOI 939(HM126551)

Parachlorella-clade 4

(b)
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Parachlorella sp.

Parachlorella hussii strain ACOI 473(HM126550)
Parachlorella beijerinckii(FM205845)

Parachlorella beijerinckii strain SAG 20(AY323841)

Dictyosphaerium sp. CCALA 335(GQ487255)
Dictyosphaerium sp. HND1 3(MF664500)

1 Dictyosphaerium sp. CCAP 222/41(GQ487254)
Dictyosphaerium sp. HND1 6 1(MF664501)
Dictyosphaerium sp. YN14-2(MF664517)
Dictyosphaerium sp. YN30-5(MF664530)
Dictyosphaerium sp. CCAP 222/2C(GQ487245)
Dictyosphaerium sp. shanxifenhe-1(MF664507)
Dictyosphaerium sp. YN8 1(MF664512)
Dictyosphaerium sp. CCAP 222/39(GQ487252)
Dictyosphaerium sp. CCAP 222/37(GQ487251)

Fig. 1. Phylogenetic analysis of the 18S rDNA (a) and light microscopic photograph (b) of Parachlorella sp. (b). Scale bar=10 mm.
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S A RRNEH g 1A 2F T2 Beeith HRAR
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w FA = mAlER w el de] AREEE BG-11 HiA]
£ A8kt iR e] 2442 NaNO; 1.5 g/L, K,HPO, 0.04
g/L, MgSO, - 7TH,0 0.075 g/L, CaCl, - 2H,O 0.036 g/L,
Citric acid 0.06 g/L, Ferric ammonium citrate 0.06 g/L,
EDTA(disodium magnesium salt) 0.01 g/L, Na,COs 0.02 g/L,
Trace-metal mix A5 (H3;BO; 2.86 g, MnCl, + 4H,O 1.81 g,
ZnS0, - 7THO 022 g, Na,MoOy * 2H,0 0.39 g, CuSO; -
5H,0 0.079 g, Co(NOs), * 6H,0 0.0494 g/L)o|™, 121C, 1.5
71§kellA 1527 Eatet F ARgSkSiTh

Parachlorella TA S o vj<dsl7] 28l 100 L H o3
FAAENRST](=C] 1.7 m x Z 0.7 m x F7 0.1 m)E A&
sttt FAERETE HRAYHE FFHEF E2 Pyrex
glass A A2 A 2E Qo E7](aeration)”} 7}s8l =S wE
27] Sl ulA| 7k~ FF7](spargen) S AR IL, 5%
ojatstea kvt e F71E 0.1 wme R FI5HIT
e 22+1 T2 AAsolen, =] 45 500 kW
¥ A (6,000K) LED Z3jd 27]E o] &3} 300 pmol/m*/sS
A&H oz FFATE <F 7~1043F w3t F A YR
2]7](J1250, Hanil Scientific Inc., Gimpo, Korea)E ©]-&-3}]
M 2F TAE 343 § $ZZAZ(FDSS512, Iishinbiobase
Co. Ltd., Dongducheon, Korea)E a3} t). nlA| =7/ il
FollA sAAZE F AZ9 Ko ¥R A A3
3| 5Ee 77243.2% SAAZRE vAZRFE A A
SATA] AFs5E2E 4] (KA33-73, Sanplatec Corp., Osaka,
Japan)ol] X7},
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2. AtAAE

X591 SAI(Ross 308) FHole] 32075 Alg3lo] K-
3} 57 S}t AR S A st A7z AlAL
W 228 3308 AT, FEE 40~50%7t H =5
FAAATUS. Ao AlA717E S7t 2443t A& H o=
AAskslnh Al AHgE AtRe St 95
71Z2AkE PRI 0%, 0.5%, 1.0% 3 1.5%7F H7H

F 4% MR R T3 Table 1) AFEY Fg4a B
opieqt FaF Ak ol i g Bz Table 29F 23k Ab

B AER S0l Z7Ke) theh ARl S5l

A ES AT AlEd vER 9 FEE gk
NRC(1994)ll AA= o] Q= 878 FGX] o]/de] ==
st dddA= dHE ARt AAANAL
ARl TAE AA HolelE A A4 E F 5 70E A
e 7IEoR AT 8/0e] aFor UHES A =
Z13(Experimental Animal Allotment Program; Kim, 2007)
< ol&al 4|2 8RHE W o 1054 i .

2) AR 50| H & Al

SAE A AR Bt e Aol Aol 25 Akt
AL, 3 AlRE FARE Folaiinh AAMNAl 5 7LA
AlAE AF2 Sl APALR Fol 7|3kl mhE SAF

& AN, ABAFS FA D 2Pt APAE A
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Tz nAEF7F A7bE ALRE 159t 7
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AM| EZol| vX= GES quantitative real-time poly-
merase chain reaction(QRT-PCR)Z} enzyme-linked immuno-
sorbent assay(ELISA)E B3l &lstyith SA1e g2 2t
A 2] sl HH kAT AAZe] ot EF &
2lE 93] EDTA blood collection tube®} SST blood
collection tube(BD Biosciences, Franklin Lakes, NJ, USA)&
24z} AHg-shsleh

EDTA tubeell ##3e S Lymphoprep(STEMCELL
Technologies, Vancouver, Canada)& AF&-31] PBMCsE #2]
3. =Ale] A&} PBS(Gibco, Thermo Fisher Scientific
Inc., Waltham, MA, USA)E 1:19] H|&Z X3 & 35]4
H Y-S F549 Lymphoprep 5 9= 2:19] H] &2 #53}
Aok 1 F ATl AaEelE 2egsked (800 xg, 204,
20T, break off) PBMCsE #-El3tt). #8]¥ PBMCs=
Trizol Reagent(Thermo Fisher Scientific Inc., Waltham, MA,
USA)ell ¥o] RNA 3 A7k —80TelA Easiict &
7 ¥el e S8l S SST tubeol] 2133 F AA41EE](1,600
xg, 15%, 4C)ste] A& ek § 24 172 20T
A BAEg T
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Table 1. Ingredient and chemical compositions of experimental diets (as-fed basis, %)

Dietary microalgae concentration (%)

Ingredient (%)

0 0.5 1.0 1.5
Corn 55.57 55.57 55.57 55.57
Soybean meal 36.71 36.71 36.71 36.71
Soybean oil 1.80 1.80 1.80 1.80
Microalgae 0.00 0.50 1.00 1.50
Cornstarch 1.50 1.00 0.50 0.00
Dicalcium phosphate 1.90 1.90 1.90 1.90
Limestone 0.45 0.45 0.45 0.45
Vitamin premix' 0.20 0.20 0.20 0.20
Mineral premix’ 0.20 0.20 0.20 0.20
Choline chloride 0.09 0.09 0.09 0.09
L-Arg 0.13 0.13 0.13 0.13
-Lys 0.31 0.31 0.31 0.31
-lle 0.06 0.06 0.06 0.06
1-Cys 0.14 0.14 0.14 0.14
pL-Met 0.25 0.25 0.25 0.25
-Thr 0.20 0.20 0.20 0.20
L-Val 0.09 0.09 0.09 0.09
Salt 0.40 0.40 0.40 0.40
Total 100.00 100.00 100.00 100.00

! Supplies the following per kilogram of diet: vitamin A, 24,000 IU; vitamin Ds, 8,000 IU; vitamin E, 160 mg/kg; vitamin K;, 8 mg/kg;
vitamin B;, 8 mg/kg; vitamin B,, 20 mg/kg; vitamin Bs, 12 mg/kg; pantothenic acid, 40 mg/kg; folic acid, 4 mg/kg; niacin, 12 mg/kg.
2 Supplies the following per kilogram of diet: Fe, 120 mg/kg; Cu, 320 mg/kg; Zn, 200 mg/kg; Mn, 240 mg/kg; Co, 2 mg/kg; Se, 0.6

mg/kg; 1, 2.5 mgkg.

L

(2) RNA == % cDNA &4
Trizol Reagentol] B ¥t=]o] Wl MZERHE] RNA 5
A3 THRio et al., 2010). RNAS] s%9} =22 els}
7] 91814 NanoDrop ND-1000 Spectrophotometer(Thermo
Scientific Inc., Wilmington, DE, USA)S °]&3le] H=9}
TEE RIS TR 7 2FHE 7700 RNAS 249 AR
3l3th ©]F AccuPower® RT PreMix(Bioneer, Daejeon,
Korea)S Al-&-3le] A|F TR EZ| ul2lr] cDNAS A

ST

o
tlo

(3) gaRT-PCR &4
PBMC WY £ H4

qRT-PCRE 83819t} qRT-PCRS =383}17] SJafjA] 2zt
A AL primerS2 GeneBankell A|A|E A7IME R
Primer3 3 2 13 (http://primer3.ut.ee/) S AF&-3lo] #2513
THTable 3). 7L & FHAES] A4 TS gRlsk]
3l - BioRad CFX-96(Bio-Rad, Hercules, CA, USA)E A}
43l] gRT-PCRE 43319t} qRT-PCR =72 o534
2ol ATt 94TAA 5E, 94TelA 20%, 60T
203, 72°CollA 20%%F 40 cycle Ha3}a, 5EIF 65~95T
Melting curve 41 Z1aJsiict. EAH S i eg o
2 27 methodS AFHE3ITHLivak et al., 2001). -FHXE
o] gty wH 22 glyceraldehyde-3-phosphate dehydrogenase
(GAPDH)E ©]-8-3to] AXtkatsitt
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Table 2. Calculated nutrient and amino acid compositions (as-fed basis)
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Dietary microalgae concentration (%)

Item
0.5 1.0 1.5
Calculated value
AME' (kcal/kg) 3006.5 3006.5 2965.8 2945.4
Crude protein (%) 23.00 23.00 23.00 23.00
Calcium (%) 0.96 0.96 0.96 0.96
Phosphorus (%) 0.48 0.48 0.48 0.48
Amino acids (%)
Arg 1.373 1.373 1.373 1.373
His 0.520 0.520 0.520 0.520
Ile 0.860 0.860 0.860 0.860
Leu 1.561 1.561 1.561 1.561
Lys 1.285 1.285 1.285 1.285
Met 0.518 0.518 0.518 0.518
Cys 0.446 0.446 0.446 0.446
Phe 0.932 0.932 0.932 0.932
Thr 0.865 0.865 0.865 0.865
Trp 0.236 0.236 0.236 0.236
Val 0.962 0.962 0.962 0.962
' AME, apparent metabolizable energy.
Table 3. Primers used in this study
Genes Forward sequence Reverse sequence 31;6): Anneezlo(i;l)g Tm Accession number
ILIp TCGACATCAACCAGAAGTGC GAGCTTGTAGCCCTTGATGC 185 60 NM_204524.1
L2 TTGGCTGTATTTCGGTAGCA TCCTGGGTCTCAGTTGGTGT 163 60 NM _204153.1
IL6 CTCCTCGCCAATCTGAAGTC GGATTGTGCCCGAACTAAAA 164 60 NM_204628.1
IL174 GTGCCCATCAAACAGGAGAT GCTGTTAGGCAAGGCAGTTC 188 60 NM_204460.1
IL18 AGAGCATGGGAAAATGGTTG TCTTCCTCAAAGGCCAAGAA 168 60 NM_204608.1
122 TGGGTTGTCTTCTGCTGTTG AGGTGTAGGTGCGATTCCTG 154 60 NM_001199614.1
CCR2 CTGCCCATGACTGGATTTTT GGTGAGGATGCCGTAGGTAA 176 60 NM_001045835.1
CCR7 ACCAATGTGCCTGATGTGAA CTGATACGGCTGGAGAGGAG 185 60 NM_001198752.1
CCR9 GTGCCTCCCTGAGATCATGT TGGATGATCAGGGTGTAGCA 180 60 NM_001045840.1
ITGA4 TGCACCTGGAAGCTACTCCT CTTTTGGTGGTGCACTCCTT 164 60 XM 421974.6
GAPDH  GTCCTCTCTGGCAAAGTCCAAG TCACAAGTTTCCCGTTCTCAGC 139 60 NM_204305.1
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(4) ELISA &4

ELISA:= Sandwich ELISA W& AHg3st] gy &
8 APl E7IRIQI IL-189} IL-69] FE5 ARSIt ELISA
e 7teks] Q9FsbH, immuno plate(SPL, Pocheon,
Korea)oll capture antibody$! Rabbit anti chicken IL-1B
(Bio-Rad, Hercules, CA, USA)<} Rabbit anti chicken I1L-6
(Bio-Rad, Hercules, CA, USA)E A}&3lo] 4Tol|A 16413t
ol E# T th3d washing buffer(0.05% Tween-20 in
PBS)®Z 33] Al#] 3 blocking buffer(1% BSA in PBS)E 14]
b &1t Afeiiitt. 33 AlH o] SARFE Ee €3
= A% F=2 34 % plateod] EFokar 2ol 243t
A8tk 33] AlA #%-2 %183kaL detection antibody?]
Goat anti Rabbit IgG(H/L): HRP(Bio-Rad, Hercules, CA,
USAE EFotaL AR BRI v stop solution(2N
HS04) & 3t w85 SAANALE 11 & SH=E 54
317] 91841 AMR-100 Microplate reader(Bioand, Namyangju,
Korea) & A5t 450 nme] }gol|l A S3ste] §7) Eo
o] Abe] EFIRIS] F2 Al A stttk

2) SHEA

APEY AR 7l mE A 2 AR E Wsld
3t Aale] B4 B4 SAS 9.4(SAS, 2002)9] MIXED
procedureE ©]-&-3to] FAHEA S AT A A Al
1 EI= AP AT, Aol W block Yo &7
2 Ayt 23] @9l AlolA(cage)= AT AR
Y mMZzF A TV E AR 2 WA g W=

2] wr}aktiv] (orthogonal polynomial contrast)E E3l w48}

Atk ZE SAEM AL 0.05<P<0.1Y 7% 7 eko]
Aotz Adsla, P<0.059 A5 folsitla Bl

Zut 3 nE
A ZFE dITE 7HA7F 22 JF2E o] = (carote-

A=4, HE Sol dpEo] o] e AR A
FREAFOR ARREO] gha, HTdl= vk Aok
Combs(1952)= SAAEW Chiorella
HA7WF A ddas FHETE 987 E F Us A
oleta Bugch Alsl Fmeke] Hrlel e S
37 (Kang et al,, 2013), B ¥H-&(An et al, 2016) 2 U
N AE o] Wstel] ZH AN Gkl tigk AFZERI} B
1% v} QJthKang et al., 2013). =3} o8] HF(FEE,

S 27 84 ARV ERmAZRF H7F &3

HleE B B S A S 9 W™ AsE o
ALE AT ZA AMESE] Q18 72T 9 AAs A &
W3] 2 Fo]thMadeira et al., 2017). ¥ A& oA A}g-3H
M| ZF(Parachlorella  sp.)®] GIE
vulgaris powder extract(Kang et al., 2013)<}
223} A (59.3% vs. 60.6%) T KO whH, %% ]
2.91% vs. 13.0%)2F AH(1.05% vs. 12.8%) S 2He
A& B HTable 4). & A= AR v|A| =R/ H7l4
Z715A19] 7437 Ank-gol digt WstE &
ol 7] Qe At S o] &1L, Al wA R
A7bgre] S7F 44T Adnkee tis) A8 w23 3
AR WSS Hol=A] FRlsisith

=
ol e

1. AIZW O|M=F/ Folo| wWhE AP 2i5]

B Aol Al vAZF 0.5~1.5%2] H7ke 271
SAC FAH, AIEAAT, AIREE 9 AR TS 9T
= H|AA] &= A2 YEITKTable 5). @A7A] £ A
Toll AHgE AT T mHEFE A AlsC A7
ATE At AR vlue oY skA|RE Tkt w
NZFE A5 7t 754 & A7) AR 235
HoEQIt). Petrolli et al.(2019)2 WA ZF(Schizotrichium
spp.)E 0.5~2.0% H7MZ AFRE 359 Bt Holgh S
NN FAE, ARAHATE B AR LTS g nA 2Fe
gake JehR]| gke Ao w H skt E3k Rezvani et
al.(2012)2 SAIATEW Chilorella vulgarisE 0.07%, 0.14%,
% 021% H7kete] 429 Bt Foldle Wl 4F A 71t F
S SA R S AR FATha Hasgieh shA| v
2 Aol Az} dtE s 23E Had 75 UUE
], Kang et al.(2013)2 1%2] Chlorellas #23 QA Z Fo|

SIS 73-F, FolFH ek datglo] SAI9 o] wiA|l 2R/

Table 4. Analyzed nutrient compositions of microalgae powder
used in the current study (%, dry matter basis)

Item Microalgae
Crude protein 59.33
AEE! 1.05
Crude fiber 291
Ash 5.23
Phosphorus 0.88

! AEE, acid-hydrolyzed ether extract.
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Table 5. Weight gain, feed intake, gain to feed ratio, and feed conversion ratio of birds fed diets containing different concentrations

of microalgae'

Dietary microalgae concentration (%) P-value
Item SEM
0 0.5 1.0 1.5 Linear Quadratic
Weight gain (g/ for 7 d) 131 131 132 133 22 0.40 0.84
Feed intake (g/ for 7 d) 146 150 151 150 2.0 0.14 0.27
Gain to feed ratio (g/g) 0.90 0.88 0.88 0.89 0.017 0.75 0.33
Feed conversion ratio (g/g) 1.12 1.14 1.15 1.13 0.02 0.77 0.33

! Each value represents mean of eight replicates per treatment.

7ol o8l A EE AyE B3l o1, Englmaierova et
al.(2013)2 25~39F AHA| AFRW 1.25%2] Chlorella sp.
A7PF dizTol vs) AlRaTES AaAA HdEta
Hasielet wAlzR7e] AbRW A7t 7] el wiA|
ol ntel e A3E HojFe e opvte Al AL
0|71k, Al xRl T/ T A

faw A

=]
o7} hleo]gl& Aolgtar ALRE tHMadeira et al., 2017).
2. A2 o|M=F Zolof| E HYX|E HE}

1) PBMC W 2 AlO|EFl REAL 2 2kt

Ats W mlAl R 7] whe 74 @9 W) PBMCO] F
£ At 7R W $E2 Table 60 YERAITE £ A
oA AEY PlA R M7k Ed WA 2] Fa A}
Oo|EFRl FHAES] AT WAL Al BRI
F2 59| 849 ugbA type I family cytokine, type 11

et al., 2016; Artlett, 2018). & ATNA = type 1 family
cytokineQl IL-29} 1L-6%} type II family cytokine$l IL-22,
IL-1 family cytokine®l IL-1p} IL-18, WiX|BtoZ IL-17
family cytokineQ! TL-17A2] mRNA H& 3-S gHlstsith
IL29} IL6 7R} w7 LRy nA| 2R A gl
whe} 242 ) XA (Linear; P=0.01) 7} =& FAH o7
3}t 73K (Linear; P=0.08)= HST} o] F Al &7l
F2 T Ao BHED, L6 L T AAE,
oM TN E FHH|%E gt} o] 5L G54 W
=

= T Al B A2 &3 & 52, 243}

offt 12
2 o

ol
x ol ox
2ol ol Jo o (B

S-S FE=3CK(Feghali et al., 1997). SA12] &
M 3ol A 213t type 11 family cytokine F-AMQ1 11.229]
AFE AR AR 7 FEe] ST wak F4
9l(Quadratic; P=0.06) WH3}S Kt} IL-22E F2 Thl7
A A FHE = Ale|EFRRIolH, T2 AatelA HAdd
A= i et FEtel= A AR S5 TE

12 18

2o

family cytokine, IL-1 family cytokine family, IL-17 family
cytokine 5.2 ¥ THKawaguchi et al., 2004; Schwartz

RO = gt ek A 2] S43 Al A
EaA el A

ofell B& Aol A

= O
* 5

Table 6. The effect of dietary microalgae concentration on the expression of cytokines in chicken peripheral blood mononuclear cells'

Dietary microalgae concentration (%) P-value
Item SEM
0 0.5 1.0 1.5 ANOVA Linear Quadratic
12 1.0 59 9.5 159 4.17 0.09 0.01 0.86
L6 1.0 2.7 17.5 7.7 4.34 0.04 0.08 0.19
IL22 1.0 42 14.4 53 2.73 0.01 0.06 0.03
ILIB 1.0 1.5 22 3.6 0.92 0.23 0.05 0.62
IL18 1.0 1.7 42 4.9 1.14 0.05 0.01 1.00
IL174 1.0 4.2 11.1 53 243 0.04 0.08 0.07

' Each value represents the relative gene expression of mean of seven replicates per treatment.
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Table 7. The effect of dietary microalgae concentration on the level of cytokines in chicken blood"?

Dietary microalgae concentration (%) P-value
Item SEM
0 0.5 1.0 ANOVA Linear Quadratic
1L-1p 73.4 73.2 75.9 0.91 <0.01 <0.01 0.10
1L-6 55.6 57.1 60.8 1.14 <0.01 <0.01 0.73

! Each value represents the relative protein secretion of mean of eight replicates per treatment.
% The value of protein secretion of cytokine is calculated by percentage inhibition (PI) equation; PI = 100 — (Sample O.D value/Max

O.D value) x 100.
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Table 8. The effect of dietary microalgae concentration on expression of cell migration receptors in chicken peripheral blood

mononuclear cells'

Dietary microalgae concentration (%) P-value
Item SEM
0 0.5 1.0 ANOVA Linear Quadratic
CCR2 1.1 39 14.9 4.08 0.07 0.52 0.05
CCR7 1.1 6.4 10.7 2.19 0.01 <0.01 0.20
CCR9 1.1 18.0 61.9 14.19 0.02 0.21 0.03
ITGA4 1.0 6.0 44 1.43 0.10 0.52 0.03

! Each value represents the relative gene expression of mean of seven replicates per treatment.
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