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1he Dining Room of “Ihe Poison Squad”






Federal Food, Drug, and
Cosmetic Act

» Sec. 402: A food shall be deernad to
aclulieraiac]-

— (a) (1) if it bears or contains any poSuRBUSIET
deleterious substance which may render it
Injurious to healtp,

— (3) it it consists in whole or in part of any filth Y,
nutrid, or decomposead substance, orifitis
othenvise uniit for food; or

— (4) i it has been preparad, packad, or neld
undear insanitary conditions wneraby it rmawy
have bacome contarminatad with filth, or
whearaby it may nave been renderad injuriou:.
to nealth; or (5) diseased animal.. or () if its
container...of any ppigenoassor del&teriolsus

supstance....
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Foodborne lllnesses
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. r<nown 0l 'rugens accouUnt for
an esiirnated 14 million ilinesses,
oO 000 ho :,ousrlucluorp and

1,300 deatns annually
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Cases of E. sakazakii disease among infants

Yeaar Location No. casas
1961 =ngland 2
1965 Danmark 1
1979 Georgia (USA) 1
1982 Indiana, Oklanoma 1 each
1983 Netherlands 3
19385 Missouri (USA) 1
1983 USA 2
1989 Portugal, Iceland, Tennasseae 1,3,3
1990 Maryland (USA) 1
1991 Ohio (USA) 1
2000 North Carolina (USA) 1
2001 Israel, Belgium, Tennassee (USA) 2,1,1
2002 Israzl, Wisconsin (USA) 2,1
2003 USA 3)
2004 France, USA 2,2
2005 USA 2
Emearging Infectiovb Diseases » www.cdc.gov/eid » Vol. 12,

No. 8, August 2006
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Finding tnat needle

sacieriological and rnolecular



In the spring of 2002, FDA issued U.S. Health Care
Allert for risk of E. sakazakii infection associated with
the consumption by neonates of milk-based powdered
infant formulas and fortifiers.

Intrinsic contarminzation: ingr@di@n'r:; that
constitute nowderad infant forrmula or
[ne processing environmeant meay ove 2 source of
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0 Develop Deieciior)
l\/l ainocls
zawll In powdered infant forrmula
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AOAC

o |International effort in rnetnocd
cleveloorment
> Pre-collaporative s ldy

— Inclusive and exclusive



Druggan-rorsyine-lversen Agar (DrF])

(blue-green)




Rar Agar

5-bromo-4-chloro-3-indoxyl-
alpha-D-glucopyranoside and
5-bromo-4-chloro-3-indoxyl-
beta-D-cellobioside

»
»

green?

Secondary: fermentation of D-arabitol, adonitol, a  nd sorbitol
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Taqrnan real-Time PCH
Target: dnaG on the macromolecular synthvesis operon (Seoetal.,, 2  004)

a. T@Qfmrm Universal PCR master mix With ABi #r.srm 700000 Segence Detection System
2 Tragman Master mix: 25 ul
o Forward primer: 5 ul (800 nM) / Reverse primer: 5 ul (860 nM) /probe: 5 ul (250 nM)
+  H,0: 5ul/DNAtemplate: 5 ul / Final volume: 50 ul
. JJ & for 10 min; 40 cycles of 95 &€ for 15 sec and 60 € for 60 se

b. Tagman Universal PCR masl@r mix With SmartCycier
o 2 TAgman master mix: 12.5 ul
« Forward primer: 2.5 ul (JOO nMV Reverse primer: 2. 5 ul (300 nM) /probe: 2.5 ul (250 niM)
«  H,0: 2.5 ul/ DNAtemplate: 2.5 ul / Final volume: 2 5 ,ll
« 95 & for 10 min; 40 cycles of JJ W for 15 sec and 60 € for 60 sec

IQ Supermix with 1Q5 ReéakTinecPCR systea
2 ™ Supermix master mix: 12.5 ul

o Forward primer: 2.5 ul (900 nM)/ Reverse primer: 2. 5 ul (800 nM)/ Tagman probe: 2.5 ul
(250 nM)

« H,0: 2.5 ul/ DNAtemplate: 2.5 ul / Final volume: 2 5l

. JJ & for 10 min; 40 cycles of 95 € for 15 sec, 54 € {or 20 sec and 60 € for 30
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d. IQ Superiix with SmartCycier
2 ™ Supermix master mix: 12.5 ul
« Forward primer: 2.5 ul (360 rnvl) / Reverse primer: 2 .5 ul (300 nM) / Tagman probe: 2.5 ul
(250 ni)
« H,0: 25 ul/DNAtemplate: 2.5 r1I/|-|ml volume: 25
. Jo C for 10 min; 40 cycles of 95 € for 15 sec, 52 € for 20 sec and 60 € for 30
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Pre-collaborailve Study

* Inclusivity tests: > 50 isolates of
E. sakazakii
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o exclusivity tesis: >50 3
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Norn-£. sakazaki
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Pre-collaporative Siucly

+  Spike samiples with two different levels of inoculat  iion: low and high. -
Duplicate samples were prepared for each method. Di fferent isolates and
infant formula were used.

s EACh cormparison;
= high level of inoculation, no. samples per method:
» 20 ™00 g samples, 3 "Y'qg samples and 3 "' samples
= low level of inoculation: no. samples per method:
» 3 1500 g samples, 20 ™0 g samples and 3 "39'qg samples

(100 g samples were used for comparative validation  ; other samples
were used for MIPN analysis. 5  "Miggative controls were used for each
comparison)

s Four comparisons parformead:

= Milk protein based formula / atypical E. sakazakii strain SK90

= Soy protein based formula / atypical E. sakazakii strain ES626

= Soy protein based formula / typical E. sakazakii strain ATCC 12868
and a competitive non- E. Sakazakii strain 441,

= Milk protein based formula / typical  E. Sakazakii strain ATCC 29544



sarnple Preparaion and
Disirioution

» Prepared by Silliker Inc.: Lyophilized
strains prepared by proprietary
rmethods and mixed with pre-screened
infant formula samples, then held RT
for 2 to 4 wks to stabilize

» Distributed by FDA Moffett Center.

+ Sample loads, negative controls were
unknown to validation lab operators.
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tatlsiical Analysis

)

* AOAC: the Microbiology
Qualitative Method Statistics
Guidelines for unpaired test

portions

* Mantel-Haenszel Chi square
formula for unpaired samples (



rResults: Inclusivity Tests

100% positive by DFI, R&F and

Real time PCR

> 2 1solates yield less tharn 50% oy
S2E.

RAPID 1D 3

A comoinaiion of crirormogenic
agars and PCr would ensure no

rellse negatlves
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Results: Exclusivity Tests

False positive byDFH(442)) ATCCE 517183 ( Buttiauzella
Iﬁl@@kﬁ&é , E440 (Enterobacter helveticus  sp. nov), LMG
23732 (Enterobacter helveticus , sp. nov) and E
(Enterobacter novel species).

False positive M42%) ATCC 517183 ( Buttiauzella
e B (ot fraum ) e
(Enterobacter helveticus  sp. nov), and E441( Enterobacter
novel species)

False positive byyrealtimecFCRR(1142)) LMEG-2373880
(Enterobacter turicensis , Sp. Nov)

False positive byyART 20E-(1142) and RARTDIID)32E(00/442)

A combination of all above would ensure no false
positives.
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resulis: Cornparison Siucly

Samples revised 24 h
Lot 1
Lot 2
4.18
0 8.27
Lot 3
1 31.59
5.57

Lot 4




Anoiner Message

www.rf-labs.com

Don’t always trust manufacturer's instructions
or published journal articles



Conclusion

CIfIC 2

DA rmeinod for the
sarazagll In powere
forrnule.
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