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dxs POAS54.1 61222979 M. tuberculosis
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gldA AAB96343.1 1778022 Klebsiella pneumoniae
gldB AAB96344.1 1778023 Klebsiella pneumoniae
gldC AAB96345.1 1778024 Klebsiella preumoniae
dhaBl ABR78884.1 150956854 Klebsiella pneumoniae
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dhaB AAC27922.1 3360389 Clostridium pasteuranum
dhaC AAC27923.1 3360390 Clostridium pasteuranum
dhaE AAC27924.1 3360391 Clostridium pasteuranum
dhaB P45514.1 1169287 Citrobacter freundii
dhaC AAB48851.1 1229154 Citrobacter freundii
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ddrA AAC15871.1 3115376 Klebsiella oxytoca
ddrB AAC15872.1 3115377 Klebsiella oxytoca
pduG AAL20947.1 16420573 Salmonella typhimurium
pduH AAT20948.1 16420574 + Salmonella typhimurium
pauG YP_002236779 206579698 Klebsiella pneumonia
pduH YP 002236778 206579863 Klebsiella pneumonia
pduG CADO01092 29335724 Lactobacillus collinoides
pduH CADO01093 29335725 Lactobacillus collinoides
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dhaB1 AAMS54728.1 27461255 Clostridium butyricum

dhaB2 AAMS54729.1 27461256 Clostridium butyricum

rdhtA ABC25539.1 83596382 Roseburia inulinivorans

rdhtB ABC25540.1 83596383 Roseburia inulinivorans
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ilvD NP_344419.1 15899814 Sulfolobus solfataricus
ilvD AAT48208.1 48994964 Escherichia coli
ilvD NP_462795.1 16767180 Salmonella typhimurium
ilvD XP_958280.1 85090149 Neurospora crassa
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aroG AAC73841.1 1786969 Escherichia coli
aroF AAC75650.1 1788953 Escherichia coli
aroH AAC74774.1 1787996 Escherichia coli
aroF Q9ZMU5 81555637 Helicobacter pylori
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aroB AAC76414.1 1789791 Escherichia coli

aroB NP _390151.1 16079327 Bacillus subtilis

aroB CAB06200.1 1781064 Mycobacterium tuberculosis
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Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I::I The additional search fees were accompanied by the applicant’s protest bul the appticable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Suppl tal Box
Continuation of Box il - Ohservations whera unity is lacking:

Group |I, claimg 13-34, drawn to a nan-naturally eceurring microblal organism, comprising a micrablal arganism having a p-toluate
pathway comprising at least one axogenous nuclelc acid, and a method of using sald microblal organism,

Graup |It, claims 35-53, drawn to a non-naturally occuring microbial organism, comprising a microblal organism having a terephthalate
pathway comprising at least one exogenaus nuclsic ackd enceding a terephthalate pathway enzyme expressed in a sufficient amount to
produce terephthalate, and & method of using sald microbial organism,

The Inventlons llsted as Sroups |+ through (1| do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under
PCT Rula 13.2, they lack the sarma or corrasponding spedial technicat features for the following reasons:

Fhe inventions of Groups (+ and Il da not include the Inventive concept of a non-naturally eecurting microtlal srganism, comprising a
microbial organism having a teraphthalate pathway, as requlrad by Group Il

The inventions of Groups I+ and Il do not include the Inventive concept of a non-naturally occurring microbial organism, comprising a
microbial organism having a p-toluate pathway comprising at least one exogenous nucleic acid, and a method of using sald microbial
organism, as required by Group Il.

The inventlohs of Group I+ shars the technical featurs of a non-naturally occurring microblal organism, comprising a micrebial crganism
having a {2-hydroxy-3-methyl-4-oxobutoxy)phosphonate pathway comprising at least one exogenous nucleic acid encoding a (2-hydroxy
~3-methyl-4-oxobutoxy)phosphonate pathway enzyme expressed in a sufficient amount to produce (2-hydroxy-3-methyl-4-
oxobutoxy)phesphonate, said (2-hydroxy-3-methyl-4-oxobutoxy)phosphonate pathway comprising 2-C-methylk-D-erythritol-4-phosphate
dehydratase. Howgver, this shared technical feature does not represent a contribution over prior art as baing obvious over a paper titled
"Molecular cloning, sequencing, and expression of the genes encoding edenosylcobalamin- dependent dioldehydrase of Kiabsiella
oxyloca™ by TOBIMATSU et al. (J. Biol, Chem. 1985, 270(13):7142-7148) as follows:

Tobimatsu teachss a non-naturally occuming microbial organism, comprising 2-C-methyl-erythritol-4-phosphate dehydratase (E. coli
transformed with an exogenous nucleic acid encoding the pddA, pddB, and pddC genes of Klabsiella oxytoca - abstract). Note that the
applicant’s specification defines the pddA, pddB, and pddC genes of Klabslella oxytoca as 2-C-methyl-erythritol-4-phosphate
dehydratase ganes (para [0108]-[0109] of applicant's specification).

Tobimatsu does not expressly discloss that said microbial organism has a {2-hydroxy-3-methyl-4-oxobutoxy)phosphonate (hereinafter
"2H3M40P") pathway comprising at least one exegenous nucieic acid encoding a 2H3M40P pathway enzyme expressad in a sufficient
amount to produce ZH3M40P. However said limitation Is inherently present in Tobimatsu, because 1) E.coli posass two out of three
enzymas forming sald 2H3MA0P pathway, specifically, ZH3M40P is "derived from central metabolites glyceraldehyde-3-phosphate
{G3P) and pyruvate In three enzymatic steps a3 shown in Figure 1. Tha {irst two steps are native to E. coli and other arganlsms that
utilize the methyl erythritol phasphate {non-mevalonate) pathway for isoprenoid biosynthesls. Pyruvate and G3P are first condensed to
form 1-deoxy-D-xylulose 5-phosphate (DXP) by DXP synthase. Subsaqguent reduction and rearrangement of the carbon backbone is
catalyzad by DXP reductolsomerase. Finally, a novel dlol dehydratase transforms 2-C-methylD-erythritol-4-phosphate to the p-toluate
pracurser 2H3M40P" (instant application, para [0104H0195]), and 2} Tobimatsu #ces teach that the 2-C-methyl-erythritol-4-phosphate
dshydratase is exprassed at a very high lavel In E. colt (50-fold higher than In Klebsiella oxytoca - abstract). Accordingly, it would have
been cbvious to one of skill in the art how to achieve 2-C-methyl-eryihritel-4-phosphate dehydratase expression sufficiently high for
production of (2-hydroxy-3-methyl-4-oxobutoxy)phosphonate. As said egent microbial organism would have been obvious to one of
ordinary skill In the art at the time of the inventicn, this cannot be considered a special technlcal faaturs that would otherwlse unlify the
groups.

Another special technical feature of the inventions listed as Group |+ |s a nuclefc acid encoding the specific enzyma(s) recited therain.
Tha inventions do not share a spacial technical feature, bacausa no significant structural similarities can readily be ascertained among
tho anzymes, Without @ shared special technlcal feature, the Inventions lack unity with ona another.

Groups b through 1l therefore lack unity under PCT Rule 13 because they do not share a same or corasponding speclal technical
faatura.
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