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Development of Intestinal Microorganisms and Molecular Ecological Methods for Analysis of Intestinal
Ecosystem in the Neonate. Park, Ja Ryeong!?, Jin-Woo Bae!, Sung-Keun Rhee®, Young-Do Nam!, Jong-
Won Oh?, and Yong-Ha Park!-*. 'Bjological Resources Center, Korea Research Institute of Bioscience and Bio-
technology (KRIBB), Daejeon 305-600, Korea, 2Department of Biotechnology, Yonsei University, Seoul 120-749,
Korea, *Department of Microbiology, Chungbuk National University, Chungbuk 361-763, Korea —Up to date,
a number of review papers were reported on intestinal microorganisms that influence the health and disease of
human being and diet that directly influence the establishment of intestinal microbial populations. Importance
of studying intestinal microorganisms in the neonate arises from the easy approach to studying initial acquisi-
tion and settlement of intestinal microorganisms. Despite of the importance, few studies of neonatal intestinal
microorganisms have been carried out and there is no paper focusing the factors to influence the development
of intestinal microorganisms and molecular ecological methods for the analysis of intestinal ecosystem in the
neonate. In this review, we summarized the status of our current knowledge of basic initial acquisition and set-
tlement of intestinal microorganisms. And recent development of molecular ecological methods in studying

the intestinal microbiology was also discussed.
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Table 1. Comparison of ingredient from breast-feeding and bot-
tle-feeding.

A2 breast-feeding bottle —feeding

ENTN 88 88
Z22] (kal/d]) 70 70
whil A (o/dl) 1.1 32
A (g/dl) 45 3.8
e (g/d)) 7.1 47
3] (g/dl) 0.2 0.7
Whey:casein?] B]& 60:40 20:80
2E 2 (mg/dl) 27

Lg A HYIF=2Ed 100 3
A WAL 2} 3] 0.2:1 0.08:1
YEF(mEqg/L) 7 22
ZHE-(mEqg/L) 13 35
%d4~(mEq/L) 1 29
24 (mEqg/L) 340 1170
el(mEq/L) 140 920
A (mEq/L) 0.5 0.5
oled (mEg/L) 1.2 3.9

Table 2. Comparison of fecal flora from breast-fed infants and
bottle-fed infants (28~46 day of age)(according to[5]).

Breast-fed infants  Bottle —fed infants

Organism Number of speci- ~ Number of speci-
mens harbored mens harbored
Bacteroide 19 23
Eubacteria 6 7
Peptococci 2 9
Bifidobacteria 35 33
Lecnthmase? p'osmve 5 18
clostridia
Clostridia-others 16 33.
Veillonellae 15 21
Megasphaerae 3
Lactobacilli 8 13
Enterobacteria 34 35
Streptococci 33 35
Micrococci 35 34
Pseudomonas 4 14
Corynebacteria 1
Bacilli 3 15
Yeasts 4 5

2 ofol9] Aol Bacteroides®t Clostridium®) kst 24
< E 4 9ok 282 Bifidobacterium 3L XA o} Fui
M ZEH = Bifidobacterium 2 ANA FFU ot [34,
43]. 271oll AAg} ol Zfr w|AEL, A9 pHE
Bifidobacterium™} Lactobacillus 4l E&¥ doksl 22 o
S A A7l #A e 2L AR} Bifidobacterium
2 AelAA AHwut Ewoll E coli, Helicobacter jejuni,
Shigella spp., Vibrio cholerae, Salmonella spp. =2 ¥4
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Probiotics & prebiotics

7t FA IR A wAEL A|7ke] Al ulet 34
Aol AL Hol7] AlFsl . efmA JekE 7o
probiotics®} prebioticse] T}, Probioticst 552 7174l o]
258 F 5 e ATAR, Aot FEA Aot 9le
n A ES Foiste], A TF] NS 54 s B
o|t}[31]. Probiotics® o|-&3}3L Q)&= o8] F7H2 nAE
(Table 3) vH¥-% Bifidobacterium spp.2} Lactobacillus
spp. 2 8 FEE9} 7he b F fofl de] o] 8-H I glHH(18].
L. casei> 9% Emmental cheeseZF-E] X5 He|=o],
$-f-o] wta o} Fu|E §As)r] 918k acid-producing-starter
2 o451 girt. A A 872ES Ax vPEE T}
b wo] AREE mAEE, FHEAE T gle, &

Table 3. Microorganisms applied in probiotic products(accord-
ing to[18]).

L.acidophilus
L.casei
L.crispatus
L.gallinarum®
Lactobacillus species L.gasseri
L.johnsonii
L.plantarum
L.reuteri

L.rhamnosus

B.adolescentis
B.animalis
B.bifidum
B.breve
B.infantis
B.lactis®
B.longum

Bifidobacterium species

Ent.faecalis®

Ent.faecium

Lactoc.lactis®
Other LAB Leuc.mesenteroides®
Ped.acidilactici®
Sporolactobacillus inulinus®

Strep.thermiphilus

? mainly used for animals.
® probably synonymous with B.animalis
¢ little known about probiotic properties.
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2 Aol 1gARR=s HAXES FyHA d9E8E 3R
©}. L. acidophilus’= 19000 Moro7} 412 o1} F-H A Foll
Al xS B3 o] % Metchnikoffel]l 2|3 Bulgarian
yoghurtsoll A =hA] gbil Bej=gict. of njAE-S 24l 2
A= nAER I3 Y 28E et W7t ¥
HlE A sl 7155l QL BEAbE ARl Felvi, &
FEAE AAslez A4 E-S $13F 414 probiotics® 7t
A ol AMERT) L reuteri= $1, 24, A, A Fell F
AL, L. acidophilus B} WA o] o, &4
(reuterin)e §HAdsled A RE falTE 23] A7
o}, Al AR EANT} FHelual wAHE Asslag fo}
4 probioticsel f-4-38tv}. Bifidobacterium longum-> °F
10003 Aol Ale] 23 AZolAM E)E9l, S48 7] A
HE F3l Azk ZAel] frelgt vAEele R ASHNA
[22]. EF FHaHE] FEE 5, I 2HE-2 3k,
AL F7MA = A il L acidophilus®t 7
probiotics & 2] ©]&-¥ 3 $Jvh(Data combined from
combine Holzapfel et al.(1998) and Klaenhammer et al.
(2002)).
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Bifidobacterium®] &7V vtal Rt} frofol| AlM T 2t
< Ay A3 =53 4 2= Haarman er al[14}2 5
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probioticsE Foi3te] A7)7ke] X RAHNE 7|l Ax
7V Zelch.

&4 x| (antibiotics)

FAA A8 =3t v E Fol A5 F IS Ul
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3 A=, o] A7} U]"EE/] 345 °-”11113}7l o}
wolot Al A 37 RE mAES oAlsle] A
E}W 33 Aol ohd ‘?J_—r St v AE Add
= JAsARE, A AAE TSR nAE 7 Az
202 Qlsle] o v|AEe] A T JFE T
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He A v E A S o F ddd A v
el A vleju} 28 2 e 7] =jjom s}
3 A e AW MY B mAdE 2 o
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Table 4. Media used for predominant bacteria in human intes-

tine(according to[5]).

Medium

Main enumerated
microorganisms

Aerobic incubation

Trypticase soy(BBL) blood agar Predominant aerobes

TATAC agar Streptococci
DHL agar Enterobacteria
PEES agar Staphylococci
Potato dextrose agar Yeasta and molds
NAC agar Pseudomonas
Heat treatment Bacilli

Trypticase soy(BBL) blood agar

Anaerobic incubation

EG agar Predominant anaerobes

BL agar Predominant anaerobes
NBGT agar Bacteroides

BS agar Bifidobacteria

ES agar Eubacteria

VS agar Veillonella and megasphaera

Neomycin-Nagler agar Lecithinase positive clostridia

LBS agar Lactobacilli
Heat treatment

EG agar

BL agar Clostridia

Neomycin-Nagler agar
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19809 FRI7HA] wlA 2] el & Fqlslsd] HEE
of BIAFERAE-E AelA] (Table 4 o831 oHoF S
Ajgste] ek, sAlet o)Al B3 APt o] o]
AEES olHe AT ez 719 & vk S
oA ﬂ?\ii’_(Table 5) (Great plate count anomaly:[2]), ©]
5 S5 vEel 71 BEo] & HoJg)E= 16S rRNA gene
& 3elM AA PCRELZH nAE] clekdE 73}
Al SIEH1). olelst 2} AN 7148 £ Afuly

Table 5. Groups of bacteria found in fecal of neonates(<1 wk of age) on the basis of results from conventional culture-dependent tech-

niques(according to[24]).

Bacteria

Aerobes or facultative anaerobes

Anaerobe

Bacilli, Corynebacteria, Enterobacteria, Enterococci,
Lactobacilli, Micrococci, Propionibacteria,

Staphylococci, Streptococci

Bacteroides, Bifidobacteria, Clostridia, Eubacteria,
Peptostreptococci, Ruminococci, Veillonella,
Fusobacteria

Range (log;o CFU) 8.2-9.1

7.8-9.3




E9] oo g AFshe bl wel H-eF dA
7|42 FISH[15], DGGE[39] & TGGE[52], Quantitative
PCR[3], T-RFLP[16, 36], 16S rRNA gene cloning[16, 51],
plasmid profiling[43] 5% & 4 Slth(see Table 6).
Primer binding site® A o §-%-2] v]AE2JRNA +3}9]|
conserved regionsS ©|-2-3te] universal PCR primerg Al
23HA] = 93220, 47], ©]71-2- Archaea, Bacteria, Eucarya
S 2L ofst B LF AlelolME AMEs 4 Qe ¥
EAql FES o]83}ed universal PCR prlmer“‘ probe-—
Azt A g, 4 e 1“‘01]/‘1“} ey A9
o]-g3ley 1H 017“ PCR primer ¥ probeZE |2t X%
oli, o] Z Esf B4 1§ mAEY A REES} 4
< & FAAHCE A7 4 A o+

DGGE

19939 Muyzer er al.[25)7} B3t o2 He] v|AE
o] Tl & HAEl) $lsled DGGEZ &S HEAI7]HA,
374 A 214 71e] F84d0 FAHKA. o] Hhy
2 opokst m A E2] 16S tDNAE PCRE FZ A7 F
polyacrylamide gelsell &t7Hel] 2elsled el S FAge
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24 ANE =E53 22 #7194 F Al gel el St
= denaturants(ureas}t formamide)—‘?] 22l uel Ak
/] o]t TR} WA TR &, 971Dl 7 Tm %
o] A}olell sl Ak o]F L7} Fet geld] 54 HA
oM o] Fg FshHAM W=E P YElE °]B‘ﬂ %
ofch. v|E o] A F;Agk Fo| FAH £ 4
3 7= A=A e A HES ‘H"“’i specific
primerS- g4 sle] DGGES 3317 = 8o}, Christine ef
al[11,49]3} Hens et al[16]2 A $Ho 2 EA3 =
Bifidobacterium3}  Lactobacillus V& 7 Z&317] 13l
specific primerE ©]AkQ13}e] Zb2ke] AlAolel|AIA Zel 1}
el} = Bifidobacterium species®] Akt ALl 9] o],
Lactobacillus species?] T18A-& Zpzh wh3tgict, A v]A
E9] dfA-S 923z DGGE WS o8& o] 71 &
A ofy] B B AES FAlol v, ¥4 4 3
I, A|7ke] El uhe BAs) mldE e WS s
3 2UEY & F v Aol 1 o2 Christine er
al[12]°] Q73 AHE B, = 19 F<t AlAeke) ¥
BEL ol 8sle] Ao} AFsle SAel wlet, A1) 7
Sol] wle} M3lsl= Bifidobacterium A5 L B

Table 6. Comparative table of molecular ecological methods for studying the intestinal microorganisms.

Methods A+ Bzt A PECRE] Jayg &= Coverage 7AA
vt 5 W2 A Y = 87, AR 2
Cultivat b=, -] o) 3] A5 e = vo * * * *ok ok ok
ultivation - 1 =) R AT AT VS Tae) wep 24 3] oleig
S Az o VAR 24 24 . -
ponann AV el o8, u] wiep mgge] ok D] AT WHHE S W e e e
~cloni °
g Bgk =2 coverage - AAF R sequencing P[5
5F v Ak BA 2
16S rDNA PCRS 3t Atk 749 P?_CRoiJ:)lasbes«(]i"5Ex 2 -%—}11 9, A
DGGE/TGGE 2] w3} _‘_?_14]5—1%, e o] M-S < (band) = il sequeng— * % Hok ok *k * ek
FA) vl 7P ng 877, ME W WP EA widE
° ° + % ks
T-RFLP 16S rDNA PCRE &3 A 74 PCR biases, DGGEEY} 22 resolu- 4y ek o .
o W g, AEke] w24 tion
A 2HE probe] specificity o o gk
54 2% n|AE g probe AlZF 2 A, SAEE ndEEH A
FISH o uhS-S E3 AlA AeANA 2 2 227t HAE . gram-positive cell  **FF ok ok *
A E FEste] A3 7k wall®] AA&& Sig A4 27 ¥4
vl
duiH ez FISHYEH 7 o848, & sl
tFlOWt A 0L 22w e 7}__4° E] ;ﬁ F%S‘QQ—}}%?_ el \_ZHE oA A8l s Rk ootk *
cytome > ’ A 3] I X
YORTY o mlagel Ay B s R cytometry 2
= o . .. Very low throughput: Z} primere]|
58 2F Al AR seedllle g go 9, B 00E Fo)
Q-PCR primerE- o|-&3lod A PCR. vI-¢- a ‘1_:}5'__ rimerx-ﬂ;i} o mso] A EELTE) ok Hoxkk *x
WA BFA A b @ dag o
a1 HAD 7% Hi
%j—ﬂ 1(])u7.7ﬁg] ]E’bHolﬂghq;l:flﬁl;gT] 0% 1, specific probed|2}e] ol&]
Microarray gl probe LA LSt _3__’ /‘EEHA] 7“—%— /\] Q-PCRE.U]' V—Eio{ ®okk sk sk kok ok * %k %k * %k

uhg-o 2 A AelA 1Y 7bs, 168
rDNA2| 7|5 f-34F £4 74

Ae s
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Tsldo}, w3 Fue] B AEF 1 Ao S
E3}ed Bifidobacterial profilesS V] F224 Zh v &
o] Flo] HEAZF sk A= APHYH. o] &
< DGGE 7]l £43 A 58, 374l W3} 52
2 oIzt A v AES] H3 S BUEHFSR o v
43t 7lolein Aslar olut. o|FA mAE Ade] ¥
o] Bol3t A el AR, el mJAE 1Fel Blsh A
02 A cko] xFH wAE AL a9 FF ARl
A7) afj Foll ZZol Algte] o1& 4 vt =3, primer &
A Al mismatch7} Sle} AZel 277 S+ A2,
DNAZZE #A A] oF WA, E-5H38 melting domains ™
ol sequencing®] A7t A&l Ealvhs A= 54
o & gt

Quantification PCR

Quantification PCR(Q-PCR) 7]%&-& target Tha Eo|* 2
2 SEFo =, o] FEE AALE ERIER: Vel
o} Q-PCRY 98:= PCR &% A] ¥ 34E4 (Ethidium
bromide, YO-PRO-1, SYBR green)g o] go] Fof 53
Al719, target?] double strand DNAS} ZAglste] 71st 333
WS aaslic) oJ71M e HIATIEE FHES] S5 AL
9| AAEE AxzZEe R AT 4 9le} 53] o] L
W A2 L5 0l AT o83l uizksl A& ubelH,
e RER $Fo] 7let, R49ES TY T U= A
& 73S AEel ARAle] HEITAL e targetol WIS
2 Zasle FISHY il PCRE 317) o]aie 7AEl® Q-
PCR WP e 2= 7Zo] 7lsslvt. o]y w21 =7k A&
uhH2. 7)E0] wjjofelit PCRAUHCE vH77] ofeifd 7]
AE AdS AE57] 9ste] AF8-5 ). Haarman e
al[14)1% eolollAl 27 wff-, 5, prebiotics(galacto-
oligosaccharides + fructo-oligosaccharides), Z12] 3L placebo
= AFsW &1 Bifidobacterium®) W3t FYE HHE F
8] A3 s}dv}. Bifidobacteium spp.oll 43t species-specific
primerE- A|2tsto} Q-PCRE Fa)3hd Avfe] WzE Mo
= &5 AP AEe) st s of 7l IA) &
o] gle}. vl PCR% 714 2 &st standardS 9+Eo] wliL
o} k= Zo|t}. Standard: targetsh FAMEE F71 A
PCRZEZo] Yoo} sy, whg-E0) ke AE3] UL Qo]
o} wiwr} 7Vs3le). 18] target? standarde}e] A3 B
& W3S 23] S8 o9 FEE APslof vk WA

23] o

Fluorescence in situ hybridization(FISH)

Fluorescence in situ hybridization(FISH)-2 target ©] ¥
= DNA9 RNAo| A 8 3FE2(AMCE, Fluorescein-
isothiocyanate(FITC), Tetramethyl-rhodamine-isothiocyanate
(TRITC), Cy3™, Cys™)&- & 7A&3sl wholet. 71&

o ez 9l sequence HEE ETZE 15-23 nucleotides
A% 7ol probed A=s}al, o] probe®] 5’-endell 3%
FEAQAE B target cellell Bolw AR E T &
ote 2 Fhito] risslrt. o] WP Q17ke] Aw Fo] Bt
g A0 B4 v|AE e AE3P] A% w83 7|
<o]rd[30], Wl 71&ollA] slelu} B73eA A single cell
o] FAe] 7Fsdt 71olvh[13]. o|FA ek whHelAl Bl
v oA 2 targetd FHET 4 vk A o Fol
probeZ A|2tsle] 7HHE n|AE HEe] o &8 4= gt
o] g7 Al=ak shte] probe: oligonucleotide Al 2 A
mismatch®] @59}, 7|2 dedA sequence Ho| ¥A
Aoz els] A3} target cellihS HES= AAE I8
4 glgo] YL, vkt probe Azl Tt A7 A)E
9}t Lay er al[191% Clostridium leptum subgroup=
7128}7) 9l8ke] species-specific probed o8] & A|2}3}
o] A2 AMslgie}. oleidt HZ WAlE B3 shi
9] probe® AREEt ZEsheE ARG Al o W2 probe
o] Aol JFEHUL, 453 HolAE e o
Franks et al[13F= Q1ZF Aol 938 A8l ook &
A ol= vl A Z(Bactercides, Clostridium, Eubacterium,
Streptococcus, Lactococcus)s HALZE 6712]  genus-
specific probeZ A2t shsict. §le} Ze] A zd 6742
probeZ T3l Al Ao} gl 7] ujAdEe] A
oM dupt AT A o 4 e, o vop
7} $AFe] W] wel 27 s Azsked 88 F
= 93, AR A S fAs) S8 A AEE
o] o3t H&S- =R = Ao 7ls3ld ). sHA[RE -
27} &3 9l A w|AES] AR 53] oFeld ukst
of, Aol A" vAELS Y5 GheFslal, sequence”t
fAbeE v A E-Eo] o] Ea38}7] wEel species levelZ
probeZ- A|=tsle] BE v|HES HESTIR of2fE dolnt
of =R & F %], A HFES probet= L 3730
$A8LT 9l v AE-S dAkeE A|Abe] AL Q1AL species
level o)A = Z&a 4= 3= vlokgt probed Alxkgtct
= 70 44 ovt. aElBg 98 7)) 34 H85e o
< vjefst v EE oz, 1ol A3 probeE A=}
of o]gsflof & Zle|tt. probert Thoksl A= ol% ookt
2 o EE AES 4 slvhe A ARE dej

Flow cytometry (FCM)

Flow cytometry= Z=}el) A3} FISH7 )&} 22o]celloll
214 fluorescent tags Eol= A& Fuksic). 35843
22l celld 54 3% A&7l BHAF1EA targetihE A
3 =l AN RS 2 330§l wie) o
Z chargeE #7 224 target=ThE SThd 4= ). o]
A M FHA A uAE FDNA BA vAEL] o
A sP= 7o) 7V58H30). Zoetendal er al[53)} 71738}k



Atte) B AEIA, 718 wick e R e 2R &
SY%l Ruminococcus obeum-like bacteriaZ #2317 ¢4
species-specific probeE AJ2}sle] flow cytometryS $3§3}
A=k, FISHY] uhg e wlwAgS $a33t Ao, A1 2
5 =&k s A mAEY] A 1F T target AT
ThE &3] 13 2R ek Ao AjR 7)< W)
22 A=}, Rigottier-Gois er al.[33F Alake] B A
EollM -3 Bacteroides groupihs ZE317] 18l of
7 2] Bacteroides species-specific probeZ A%t 3ted Flow
cytometryE e 3taict. 7)E2] wiF 7ed 22l les
B3l #ER Az o], B AZU9] Bacteroides group
FAEY ] =l e ol 7R a2y Halg
A Y& YeiEvkn Ayt ol=a A S A}
FoAAA Bel= BAdg e Az o] 2 4A H2E
g 5 olg AolEle 88 /e S JFYH

Microarray

FHZ oA He A2 ), Q7 W97l WelA A
high throughput 7]%o] 7154 97] Al=k61937, microarray 2
o]-§3t 7o) 7} Folbol] AL glu). S A WA 23
78] 3 A} (oligonucleotides, ¢cDNA, genomic DNA)E
slide glassibell A A1 7], iz} sl= s oA F23)
DNAZ FFAIA #34 BAS Hol & Fxixle) 2 wis}
£ Fshs Welnt. o=l 7]e2 T Bl A vy E
ArelME oz gle] ARSEIT SIEH10, 44, 45, 48]. 3
Agez g Az U AHHE dg 4 glem, 4
2 732 ARE AA 4 5 slvhe S 7l o] vlEe,
Ao} 2 Eat 24 g el =g {838t}
[44]. Wang er al[44]2 AFe] Ao A] 3312 gl
oI Al wAAE 409 FL A A, species-specific oli-
gonucleotide probeE T 2}¢l 3} 40-mer oligonucleotide-
microarray slidesZ A|2181gich. Algte] E A ZoA] d&
DNAE $IZA1A 33E24S £ F hybridisation 8+ A3}t
T A Aol SRl ol MRS WA AEd 4
e, GAl $Aol 7FeEe & 4 AUk A micro-
bial diaghostic microarray ¢| H7IA 2} HolAl L odotH 7|
s, = s 2 Fo nAES Aol 353 DNAE
%3A1A hybridisationdt A3} v]2F8}t cross-hybridizationo]
et o)A 40mer®] oligonucleotide® %+ <x(genus)
WellAl, A BARE AR sequenced 713 Sl $&
T8 W77E o8l ¥ oheEl, PCR 3% A biash del
v} hybridization £5+-5 F4E 5 AUH5S HelFE= Hojoh
ol¥] = Hakslr) SsiA A B dFEe &5 B
=l genomic DNAS F&8}ed 7h probezi] Lelol=o]
A7), B} she alAele] B AIE= PCR
Z A 9lel, A% metagenomic DNA®] Cy5t} Cy3¢h 2+
< PFEAE o HEse A £}t o ofe
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PCRe}| 93t bias7} 915 # o=}, oligonucleotide-micro-
array slides 2} €4 o] w7k} 15 $3& HolFr) o
7)) microbial diagnostic microarrays 145t & 533}
A% AT =, B M) LeldhE A AL gle] ek
gt F52l 71554 DNA chip 7fke] &b zl8) Fof 9let.

Genome 917

Sequence UF-THS HEdle] FA 3= WpAlol A Hlolu,
HZ vjdEe] st fdxt e UaA) s ko]
FEAIG o[ 72 u|Eo] Al MAIAH RE AHRE
ol Atdd} Akt dA TR E YA S Heleh= A
Zrel| MRE] AlztE et 3] A vl gEe] o733 ql7ke]
A7) 71952 A& T8 AL F 5 AU EAAA
2 A E T QIH32]. Metagenomics= T & )7} Tlo)) &
nEe] sk 0 ARE & Qe Ve gAY %
2|2 A m|A ST} STk s 22 o]F] ofslsl=y)
FEE T 5 A SHA29], k] zE v we
28 2|3 QIzEe] A o] AW xEE 4 Qe S
7 78 & Zleoh

Paul B et al[29]9] =R <]3lw Microbial small
subunit ribosomal RNA gene?] clone2Z sequenceS -4
g A3 60%7F 9 novel geneol &S Tha B vsledt),
o]ZA w7l A2 FE] 80 %l 7180 wijek whf o
£ 3] el FECI A A 7)ge] WEE ¢l
o} AMA8] WHAIZ 9l Zlolt}. Matsuki er al[41]e} “The
complex microflora of the human gut is difficult to study

G

-

with only primers that are specific at the species level due
to the diversity of this ecosystem”2F2l W3)5o] Ao} B2}
Aepst 716w S WAL 93 QA s Be
Aol FRAT a2 B2 SellA AFg B Fx AE) )
& WA= o v 7] Zae] B9 9 v

o ot
il oy |

4] Ak 28] el ofaf nldgel w7 Al

2.9 ATo] ¥l X721 YA, $2)7} BE2 sk A v
WEo) 250] AR A7) AEIS 2 AFAVEL o}
sl g A7) QT ok & S5Q7he] A7ke) A}
g5 AA R o] F= An]AE biomarker?] E# o] ¢}
2R g} Agoleh, Al o] whist tlopd o ole}
o, o] ATa7) A A} Yeist 7)&e) LulE P}
o e wpske 2 o) /)4 ube] YRsith @O o e
714 M Eall, Aol A 2ol HAEE n]yE
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