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KT 6 E & TaqMan-MGB R A AT & 4% B /RiB{K

2AEY AzE " dAmE' 53 ARE"
(1. H s 4 il RO A G PR F i T A% G P 4 il FEl R B S 086 % dEbat 1022006)
Q. IR Eafl2Ebe 178 BFE 250100)

B ZE. [84¢)] Z/A TagMan R4 £ AE & PCR BRAE S HF MR, HAMZFETH
WA PARAT A A REBARR 7 k. [F5R) ERAAENE &7 FERITF A S RBIRFA LE,
M T it th —BAF A 09 R 5 5] ARG TR A G 4. @A C B A LR LA R 38 R
S RARRKIB . AT S| IR By 3G ik 4E 3] pEASY-T HAK LA SATESR, L4147
B R, ST B EFEMEX G, AT EOFFE. BBBAT LM, [£R] HILEERX
BIEH 60 °C, FAAG|HIRE A 200 nmol/L, R EAR%A 20 uL. #4422 RAAAFA A
EREARYT I R RS, S BB AR ME T, AREmARLRX AR RIFR=]), ¥1§
HE E=98.18%; KM HIEAFEA PCR R AL 3 AN ; AN AR 69 E F 24 CV A5 A
0.21%-0.42%%= 0.29%-0.59%, ZEAFCEA. (461 AR E 4 E 85K EE TagMan-MGB
FANEAF MR, RUVE S AR MAF, THEAEMNETHAFEREBAR, HEXFE RBIRATF]|
AU — % T R 0 T HIMRR ST . M R AT R R B AT IR AT

KR . HFAFEREIR, F2EK, FHRAELE PCR, TagMan 54T, £ M1z &%

Detection of Bartonella bacilliformis by real-time PCR with
TagMan-MGB probe
LI Dong-Mei'®" LIU Yun-Yan'** DU Peng-Cheng' SONG Xiu-Ping' LIU Qi-Yong'"

(1. State Key Laboratory for Infectious Diseases Prevention and Control, National Institute for Communicable Disease
Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China)
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Abstract: [Objective] Bartonella bacilliformis is a fastidious haemotropic gram-negative bacterium,
an ctiological agent of a life-threatening illness, termed Carrion’s disease or bartonellosis. We
developed a rapid, highly sensitive and specific assay, based on real-time fluorescence quantitative PCR
for identifying B. bacilliformis. [Methods] A primer pair and probe set for B. bacilliformis were
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designed based on a species-specific gene of B. bacilliformis, based on bioinformatics method by
scanning and comparing of all bacteria on GenBank data. The annealing temperature and the final
concentration of the TagMan probe and primers were optimized. The amplification product of the target
gene was cloned into pEASY-T vector for preparing the standard and making a standard curve. The
standard curve was made using 10xdilution series of the reference plasmid and the efficiency and
linearity of PCR amplification were analyzed. Specificity, sensitivity and reproducibility of the PCR
system were assessed. [Results] The optimized annealing temperature is 60 °C and the probe and
primer concentration are 200 nmol/L for 20 pL reaction system. The TagMan probe-based fluorescence
quantitative PCR did not show cross reactivity with other Bartonella species, non-Bartonella bacteria
and the other animals. The correlation coefficient R* and E-value of the standard curve were 1.0 and
98.18%, respectively. [Conclusion] The real-time PCR with TagMan-MGB probe assay is highly
specific and sensitive for the detection of B. bacilliformis.

Keywords: Bartonella bacilliformis, Carrion’s disease, Real-time fluorescence quantitative PCR,
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FIE 1905 47, e A1 R R AFE
fifi(Alberto Barton)fEZL AL H &I T AZEEL /R4

J (Bartonellosis) A4 250 Rl F—FF B A B /R 44 (B.

bacilliformis, Bb). 1919 4, Z&#)h v L35 Hikf e
(Telémaco S. Battistini) A1 [19¢1H:(Hideyo Noguchi)
B IR IR, O T a0 A B e A R R B R
by, Kan 4 o8 Bbl'. Bb b S HEE R
FRAREIRATAR Z IR VR AT, A7 A 204, 35
AT NS PN 2 A0 M sl 2t dn i P, JE R ZH K/ R
1.45 Mb, G+C mol%y 38.2%. Bb 5| 5k X
Fr R R Ei B (Carrion’s disease), S A BB I
#(Oroya fever), 12VEBI ML PE(Verruga Peruana
8¢ Peruvian Wart)®™®, FEGTEME . BHEHT
BN Z/R S5 R BT IX, A &M — 115
F, i#ad i (Lutzomyia verrucarum)fE4ER . (4G
A e FORE BT8R b X, X —dh
XA & P B R X, 3% X IR R A <P E
(Verruga zone)”, BRI, K3 B 32 2L RE LA Hb 3!
OIAFRIBRT, —Fh R AR

HAT, XTI E 2R s B3R . i
SRR B PCR Al . Bb AE K 2G| H R4
SR ZNMET 3 B35 9%, — Mo FH el R S 3hifg
FRFRH | B HO R SR S C iR M m SR oA
5%-10% Sl . - M8 5 i (LT 4EdTiE), 7E1iE
AR, 25-37°C H53% 7-14 d, EEFEREHE, A
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KAEH IR B B K DL T B K v, 2k
RN, BEARHENE, REERTHREE.
L3752 A 036 5 FH TFA 940 ELISA 3 i /5
PR, A7 BRI FEE /RE AR (B. henselae, Bh)
T H L RIEA(B. quintana, Bq)A B ARGl
WG, XF Bb EAMUA LR = AR T,
ZOTIRAERNSR A R —E i MM, R R
SEPERARE O HHE PCR KGN AR R T R
RITEMEEG, (AAAES A Az fe bk . S0
EI5 YR REE S TR PCR 4RI e s A B
S, PRGN TAENR R W T N o BRETR ST
PN PCR J MR FF SRR SRR D 0, 14 m
TSR R E R RO, RRASAR LT A U B iR [A]
R, TEAL S A b H s &

Bb 5B 5 ™ B e AR, SR At
I L e T B W SO TSP NG 5 = G i
T U™ E BT T Ak, FRES SR
FE R H s I, S o 00k i TG E T 2%
3, Iz Nk R SRR, AR
) e fE NS TS fm L s A0 191 %) T R e Aok
Ko B, ABE —RE R . RS
FOEPEIFI T, RERS DR HERA HO A Bb, LIAHIN
I RS 2928 | RH DB M A 1 A e . Hi
[ A1 B A W SER S i PCR 7 A - i &
4% F(Dried blood spots, DBS)&E N H Bb A , {H
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VA XHZIr APPSR AT e e A
AYIE B2 e Bb SRR IR, IR LI B
o FRER, FIFH TagMan BREFRAREE ST T —Fh
REE R RS PR R RIRS A T e ) PRSI 6 5 1
P SE 9t i PCR Fidie

1 HREE
1.1 EHRFEHE S DNA

EL /R 38 1A FE R 2 DNA {45 Bb FRifE i #k ATCC
35685 . SC AR B /R {4 A% 2 SR A (B, vinsonii
subsp. berkhoffii, Bvb) ATCC51672 . Bh ATCC49882 .
Bq ATCCVR-358. 7 fGEL/RiEA(B. clarridgeiae,
Bc) ATCC51734, FL#fi /R {4 (B. koehlerae, Bk)
ATCC700693 , SCAREL /R 38 {4 Al 4475 7 #(B. vinsonii
subsp. arupensis, Bva) ATCC700727 ., SCARE/Rim A
X F W AP (B. vinsonii subsp. vinsonii , Bvv)
ATCCVR-152, Huiyb 1 BRI (B. elizabethae,
Be) ATCC49927 . #&HIAR L /R 4(B. grahamii,
Bg) ATCC700132, iA:EE/RiE{A(B. doshiae, Bd)
ATCC700133 FREA S R R(B. tribocorum,
Bt) CIP 105476 ; #R ¥ 1+ 58 ¥F 14 (Agrobacterium
tumefaciens)A S AL . K. e FL B HIITE AN
WRELPIZH DNA $49 2k v [l g T o)y 42 il v Co A% i
Ty A il BT A A A ) == R AT

AN TR JE R 2H DNA AL 35 i i 4% SR BK B
(Neisseria meninyitidis) . Jiili %% £ K [ (Streptococcus
pneumoniae) . i & W Il #F & (Haemophilus
influenzae) . =45 i1 75 (Campylobacter jejuni). K4
I THEAF 14 (Helicobacter pylori) . fifi 4 5255 (1 #F &
(Klebsiella pneumoniae). F{737€1> [ 11% (Salmonella
typhimurium). # [ FGR# (Shigella flexneri), &
Jili =41 7 (Legionella pneumophila) . 2 GL3KEE (Vibrio
cholerae). ¥ [% 37 e 4 (Rickettsia prowazekii),
FE T WM (R, massilliae) . H A< 57 78 % 4 (R
W 5 W 40 i C JE 1K (Anaplasma
phagocytophilum) . B %% HB /K #% B (Yersinia pestis
EV76). fifl5 4T (Acinetobacter baumanii), 4:

japonica) .

B (0,44 BR 14 (Staphyloccocus aureus) . il A
(Leptospira interrogans) Al {f1 FC i 12 i /4 (Bolrelia
burgdorferi) 4 Sy v [ 95 95 151 B 428 ] o0 A% B T3
Bz il B A Rk = 1Atk

1.2 FEMFRFSRAF

POLE R PCR Y, CFX96, Bio-Rad AHl; &
R HELHL, 5804R, Eppendorf /ATl ; (AR
e JE I & %, NanoDrop-1000 , Thermo Fisher
Scientific A H] .

RS2 BUCRTE FL PCR P 14155~ QlAamp
DNA Mini Kit il Fast Cycling PCR Kit, 1 H
QIAGEN A+ ; wwf#id|oh pEASY-T1 Cloning Kit,
[t XS AEYH ARG R A 2O6E R PCR
K #]H GoTaq® Probe qPCR Master Mix, M4 A
Promega w5 SR FEHGRFIA A ALt R b A4
P ARGRR A REVFIS 1Y H Ei R AE MR
AR\ E e
1.3 $BERTFIE. TagMan R 53 |989i% 1+

HRAE Bb J5 PR I At 240 7R S D5 28 AR RS iR A 7
AT A AL AR e B R 7 o o T 91 R L
X 1. H.(Basic local alignment search tool, BLAST),
¥ Bb [ KC583 #k(GenBank %4 4 ¥ 515
NC_008783)f4xi 1 283 LKA EAT YA Fr AT
i fere PSRN R 1 Bl i s O o s PN R R €7 S
A F 3 [ B 5 AP AR 5 S i (National Center of
Biotechnology Information, NCBI, http://www.ncbi.
nlm.nih.gov) A GenBank %% ¥ /% (ftp:/ftp.ncbi.nlm.
nih.gov/genbank/genomes/Bacteria), 4175 1 898 4~
MG A . I BLAST BAF P RER HE X RR
J¥ BLASTn #4778 UXT, HEEME ()& 1e-5,
X HEXT A SR BEA T BE— AP o MR 8 , 47 KC583 R
DR 5 At A o 248 7 55 PR 1) B R R R T K
50%LA 1. ARLEELE 75%LA b, TRA AR
A AU B, AiE SR Bb AR
KC583 #1283 DEEH At 924 ASFEDIFIHAB AN
PR AE AR B B e, AL EAS 3] 359 ANFEIRIAE D Bb
o DN AT A7 14 i 5 5 DA P Ak — 250 e AN IE
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M ARFEAR R B R A rh R Bb — AT AR A
IRy K (BARBAKC583 1366) K HARFH, &
1 ABI Primer Express 2.0 #4350 HREH #5190,
W 51 % Bb2F (5-CAATTATCATCATTATTTGC
TCCTGG-3"). Ti#5|9) Bb2R (5'-TACTGCTGAGG
TTGGGCGA-3") fl % 4 BbT (FAM-AGAAGACG
ATCCGTTACAT-MGB).

1.4 REZFHRK

1.4.1 BAGEE: L) Bb FHEXTE DNA M, L
51.0, 51.7. 53.2, 553, 58.0, 60.2., 61.4, 62.0°C
iR KGR FE A TR E i PCR, 3¢ 3 FLEATREDES T
R, 0 8 dpe AR R BE

142 BRENRE: [BE5 WA 500 nmol/L, X
EHHeRESY 512 100, 200, 300, 400 F1 500 nmol/L,
W3 FLPATREEA TR, AR RT3 S (R A A
(Cycle threshold value, C,{E) 14 34 Hh 28 1) 9 5 5
58 P e PR ARV FE

1.4.3 SIMNRE: BB NERAHEE, 519
WM 100, 200, 300, 400 A1 500 nmol/L, ¥ 3
LA TRESEATAGIN , AR C (BN 14 g 2R A2 B 15
5o PR I PLIRET R B

1.5 HFMEoH

Prmer-BLAST (http://www.ncbi.nlm.nih.gov/tools/
primer-blast) ¥ 2 5| ¥ K 5 Pk, 48 R EE R
Genome  database = (Chromosomes from  all
organisms), JHARSHGEFEERINTELI,

¥ Bb AR LRI A A A SRR
AR R A AN RAEAESL R 2] DNA
WREPHIE B2 10 ng/ul, BUH 1 pL dE e
PCR, iz y ik myke bk
1.6 I EMERLE
1.6.1 #RAERFIE: UL BbF f1 BbR N5[4). Bb b
HERRR ATCC 35685 (1) DNA Jytit, §4 H %k
IR Bt 117 bp; PCR Wb [l alifh J 425
pEASY-T #fk | Fi% 458K T A DHSo JE3Z 25
Yl G BHPE R T, F PCR T 5 ik 00k fo 42
IBUTORL, VE 2 hilE i PCR FRUERTZR AOFRUE S, . T
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SEVRBE | SRy DUROAR BE (95 D1/l )=( 5T 5 /AR X 43
TH)x6.02x107 , FORLAI & A BT A0 B H I
I3 BURAET 20 °C F1-70 °C.,

1.6.2 FROERMLRSIE: K BURARESD B IE 1065
FoRRE, (kRIS 10°-10° 95 Dl/uL, 51 RHREr
WS35 200 nmol/L, #E17%E R PCR, [FIAHl 3
FLFATHE

1.7 BURMES

FH 1048 Ho R B A A3 v BORE(10°-10° #% 1 /uL)
MR, A EfTE AR L PCR, FHTFRAE Ly
TS B, 43T FLAS 2 F PCR 4738 520, )
B HHL PCR 514 Ktsip it [ 2 2 PCR 14k
1.8 ESMSH

FEARE RIS R B2 535124 200 nmol/L B 7'
E | PCR JT N f& &, LI Bb ki #fE i kL
(2.66x10*-2.66x 107 ¥% Il /uL) Ay ¥ A /647 5 52 PG
W FE[]—K PCR i, 4 B BE bR ok
6 NMEEIL, HrdNZES; H ERMEE S5
AT 6 W R S, il S, AR
ZH(Coefficient of variation, CV), CV=HxfZ:
(Standard deviation, s)/ F-1%(Mean, X).

1.9 REGREESH

Ei PCR WAKZR (20 pL): 10 puL Promega
GoTaq” qPCR Master mix, 0.4 pL . FiE514
(10 pmol/L), 0.4 pL ZSEARICHRET(10 pmol/L), 1 pL
DNA Bt , 28 F/KAN 5. 7 HFT . 95 °C 2 min;
95°C3s, 60°C30s, 40 MEH.

WML PCR JZ WA Z (20 pL): 10 uL Master
mix, 0.4 uL b FHGIP(10 pmol/L), 1 pL itk
2 uL Dye, K& F/KENT. P HEFLT : 95 °C 5 min;
96°C5s, 53°C5s, 68°C 105, 30 MEH; 72°C
5 min,

1.10 FHitZEHH

N SPSS 19.0 B4 7 2457 #r, P <0.05

BEATFERE L
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2 HR540H

21 RREEHRRL

2.1.1 RMGERE: 45 WM 51-62 °C ik 8 MRE
Bf, C/ETE 20.66-21.18 Z[i], ZEFAEE(P>0.05),

XPSEIR ARG, I, 5 R B 25 5
AARREREY Y, O TS FA R R S AR
FER AR GETE, 4 60 °C iR JGREE(E 1),
2.1.2 IREOKE: MEEMHE N 100 nmol/L B, C,
iR (21.21, P<0.05), ZomiEf/N; SIEH
& 200-500 nmol/L I}, C B 7E 20.52-20.91 2 Jf],
ZHAN B E(P>0.05), HE LA R E ., Ktk
$£ 200 nmol/L W& B TAEMEE (K 2).

2.1.3 SRR : 45 E 51514 100,200,300,
400 F1 500 nmol/L B}, H: C{E7E 23.56-23.73 Z i),

9000

1=
o

X S5 56 2k TR B i) (P>0.05). 45| ¥ ¥k BN
100 nmol/L B, “EGIF SRS, PIigihskis
T, RE LA S R £k, RIR W2 HH B 1Y
BT WG R 1Y L ST ) AR e
P, HANE RN IRN A, F R s R TR
e, YDk 200 nmol/L, FK15 T BRAH 14 1Y

BOR, Prig g S PR S R (E 3), Rk
S TARMRE
22 #HEMEN

Primer-BLAST $¢ 58 R AR BR , BrT LIY
¥ Bb By 117 bp HEYIEK, EiEsI¥ 548
(Sarcophilus harrisii)3E[F2H DNA F B4 kS
A, HERR S KT 2 000 bp [ B, (HIZXFP
AN S e PRI AN AT RE B

51.7°C
3 ggg ] 60.2°C
- 6 000F 51'0 DC
=5000f 53.2°C
4 000F 58.0 °C
3000E 55.3°C
2000¢ 61.4°C
1000 62.0 °C
0f Foeem : : ; :
0 10 20 30 40
Cycles
1 ARBRNEEY 12
Figure 1 Amplification curves under the different temperatures

15 500 nmol/L
o 400 nmol/L
% 300 nmol/L

Z 10t
5 200 nmol/L
~ 100 nmol/L

st /
-
el
O} e . — . —
0 10 20 30 40
Cycles
2 FEERSHREY Lk

Figure 2 Amplification curves under the different concentrations of the TagMan probe
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Bb RS 14 4 B, Bh 25 Hofd 11 Fh EL R A
RS 20 FhE /R A8 4 i A A sh ) Fn
NBIRFE SR AR WEOEE S, P igs fon A
P, a8 X NTC NERTE(E 4).

23 IEBMEEIE

o g A SRR T A T ) pEASY-T k1Y
BSLECN 3 928 bp, FENRIEMFEI ST RN
660 Da/bp , = 2 Jit ki AH X 4 F & Bl
(3 928+117)x660=2.67x10°, Tk & 11.8 ng/uL,
RS 2 A5 H 8 DUBOH T 2.66>10° # D1 /L

M CABL (AR FR )5 TR b e i 3 D0 KA X B
(R AR Y22l R BRE 2 o] LB (] SA R B), C,
(BRI e 3 =2 ) 52 B R A7 A e M O R (PG R 3K
R? 4 1.000), §" M40 E 7 98.18%. R, Hediihn

3000¢
2500
2000
jm)
S 1500f
1000 f

HERN A y= —3.366x+39.88 Fl C, {8 AT LAAS A Ui
(3T R A R AR R IR B9 LR
24 R
F10 4 HCORE BE B AR ME TR (2.66%10°-
2.66x10° ¥ UL /uL) R Bt , 5190 AR B e B2 1 H
200 nmol/L #F475E i PCR, 4 343% E Fy 98.4%,
R* 4 1.000, 4HitRue ik 10° #1/uL wh C Al K
36.84, NHARK IR 2.66x10° £ 01 /ul, Bi4E4
FORids 3 DL, 28 AN BB 115 5 (K 6A).
FER M PCR Y igriik @, Bt 10"
10° 4% DL /uL i 8A ARSI H A9 R By, 9 10° #%
DI/l B, B0 E R, (B 5 H B g
25 AN BB P47 (8] 6B). H 4 SEIR A AR E

AAE

200 nmol/L
400 nmol/L
300 nmol/L
500 nmol/LL
100 nmol/L

500 F

20
Cycles

30 40

B3 AESIMKERY 1Tk

Figure 3 Amplification curves under the different concentrations of the primers

4000 B.bacilliformis

3000F
]
=
&2 000f

1000

N _/ AR
1] 10 20 30 40
Cycles

B. henselae, B. quintana, B. clarridgeiae,

B. koehlerae, B. elizabethae, B. grahanii,

B. doshiae, B. tribocorum, B. vinsonii subsp. berkhoffii,
B. vinsonii subsp. arupensis, B. vinsonii subsp. vinsonii,
Campylobacter jejuni, Helicobacter pylori,

Klebsiella pneumonia, Shigella flexneri,

Legionella pneumophila, Rickettsia japonica,

Vibrio cholerae, Rickettsia prowazekii, Rickettsia massilliae,
Borrelia burgdorferi, Yersinia pestis EV76,
Streptococcus pneumonia, Neisseria meningitidis,
Haemophilus influenza, Staphylococcus aureus,
Salmonella typhimurium, Leptospira interrogans,
Anaplasma phagocytophilum, Acinetobacter baumanii,
Agrobacterium tumefaciens,

l;lglrbcbit, Sheep, Rodent, Cat, Tick, Dog, Human,

4 MEHEBEREM TagMan RETEHXEE PCR FRELER
Figure 4 The result of specificity of real-time PCR using TagMan assay for the detection of B. bacilliformis
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6000
5000F

4 000f
=
& 3 000}

2000

10*/107 106 10510
1 000f / /

40

2 3 4 5 6 7 8
Log Staring quantity
5 RZFRARE 20l PCR 4 18RR
Figure 5 PCR amplification efficiency was tested using standard curve
TE: A: PRIEFURIZOLE B PCR (i 1 Z; B: FRMERTRIZEEE & PCR Rz,
Note: A: Amplication curves of real-time PCR for the reference plasmid; B: Standard curve for real-time PCR based on the natural logarithm
of plasmid concentrations & C; values.

A
5000 >
4000
=)
3 000F
o
2 000F :
10 100
1000}
Of = I — -
0 10 20 30 40
Cycles
B
M1 23 456 7 89 10M bp
500
300
100

B 6 KNAARE®HREERAERAKT PCR GRS
Figure 6 Sensitivity of PCR amplification was detected using the different dilutions of the reference plasmid
TE: A ARFREAMERRZOEE = PCR M 14 B: AR BREARETOR H AL PCR HLIK .
Note: A: Amplification curves of real-time PCR for the different dilutions of the reference plasmid; B: Amplification of PCR for the
different dilution of the reference plasmid. M: 100 bp ladder molecular weight marker; 1: The blank control; 2-10: The concentrations of
the reference plasmid ranging from 10%to 10°. The loading quantity was 5 pL.
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2.5 ESMSH

PNFLIE] CV {EAE 0.21%0.42%Z A, 4R &
ZME CV {HIE 0.29%0.59%2 18, H/NF 1%
& 1)
3 i

Bb &R M X AR EE Y BORN TR, GBS &
BICMEPN—— D WA | e RO
PR FR Y B R —ABEPE, AERTET LA
PYBEAA 5 RIS IR ZE A Pty Ao ic k. 4T, xf
T FIE N Z IR AR Bk, R 3 BRI &
—NEERAFE DA R, EE , 7EJE/RZ /R Bb
FIrn | BRI )z, H— L ] 3t T
SE PR AN SR A I ASRE AR i S Bkag !, it T
Bb 5 1R Em B0 , B FA2Wnay T e LU 2 A
FEA AR TE A 2 8 T (Urubama) b X &
Az B R B R R A IA T, T TE BT 1) e 1
H”, H. Lutzomyia verrucarum A2 24 ;8 A
PP, BAMERR LB B PR E R A 5 SN
H % (Lutzomyia columbiana #l Lutzomyia
peruensis)!'), F ICHEIN AT BEIS A77E HoAt AL 4% A 5
RALRE T, I T AR R 20 Sl X
HALRE A (0 25 LR FR AT Be 2 D LR I 2 R A T o

Bl R SRR RGN, eI AR MR i
7 X 25 A v FE AR B AR 22 ki

#F 1 TaqMan-MGB REELA R K EE PCR 1
HEHE/RBAEAHNHEBDESHE

Table 1 Repeatabilities of intra- and inter-groups
for real-time PCR based on TaqMan-MGB probe
assay of B. bacilliformis

C, values (wells/groups)

Plasmid

(copies) 7 : CV (%)
2.66x107 14.14/14.20  0.033 0/0.068 9 0.23/0.49
2.66x10° 17.49/17.36  0.075 0/0.102 3 0.42/0.59
2.66x10° 20.93/20.86  0.044 0/0.102 3 0.21/0.49
2.66x10* 24.29/24.26  0.058 0/0.070 8 0.24/0.29

W X FIME; s: badERZE; CV: ERFREL

Note: X : Mean; S: Standard deviation; CV: Coefficient of variation.
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WAL, B S PR IR R S 5
MEBEIE X 2N, FRIE H 2538 2 1R i AR5 4
A BT BE R R . 5 2 AHEAR EE, Aok
NHEXT I ) 8 LG IE o Ry, R, s
N PP R R SRR AR ML 0 VR AE
oA E] A H B

T I EXT Bb BTN A A, AR
I P DR 20 LA o A vk S A T Al s Bb e Sk
B, DAL R R AR A TSR e, SR A M
fe 3 R JZE HP e L T —4~ Bb SERAF SRR, It
FEPAIM - BLAST A7 A3 FLVC R Ao F
Br, MBI RGeS R A YIS B2 07
ARG L Bb AURERIEDN, PR e
TR T ZFRIZWR R RIS 5 B SR R E . 51
Yk R R AR R I T TEASRERL A rh A IR
S WX, HBIRT 2 000 bp, JXFESZERG IR A
S IUBBHE T, 0T AW A E 5107 51 4557
P I At 22 ol £ 7 308 AR S5 P 1A X R — 2 52 3
BOUE T O BRSO S R A th Bb, iz
T ARSI R Ay 3 8 U1 /uL(H BRI 3 45 DL/R ), HAH
FREE, SRt LRIz T2 ik
AT B S AR R g W R B Wk
200 nmol/L, AHRAEHE, 1 BAfFZHbRAERZ
A R R IR0, FRIE T 45 R it
R FE M PEAG S5 P 2 P9 RN AL ] A S R B CV
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