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large Neutral Amino ACIdS
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Phienylalanine (Phe)
I ucme
= yrosme

— " *Tryptophan
=% Methionine

e Histidine

¢ Jsoleucine

s Valine

e Threonine
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giansport of LNAA to the Brain
- K. mmol/L K, _ app

sSEPhienylalanine (Phe) 0.12 0.45
PRlleucine 0.15 0.53
"RIyresine 0.16 0.58

PN ryptophan 0.19 0.71

== hMethlonme 0.19 0.77
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= % Histidine 0.28 1.10
- e Isoleucine 0.33 1.30
¢ Valine 0.63 2.50
¢ Threonine 0.73 3.00




Anaersen AE, Avins.L

0 LJ\J_.‘ Alinjected to rat pups

y ':nylalanine hydroxylase was
=l blted by parachlorophenylalanine

= 3rain phenylalanine decreased
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1976 Arch Neurology 33:684




g Tﬁ‘e‘m The Treatment

o J(U .

Lot E‘t allused Tyr 160 mg/kg in treated
patients with PKU

= Srincreased attention span
% ;;::-—Increased dopamine synthesis
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jyrosine in Treatment,of™
PKU

I pietz et al. used high dose tyrosine in
ults'with PKU and high blood Phe
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B SN0 difference in treated group vs placebo
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. I‘k
yptophanydn, Treated'PKU™

J J\J]f" etial used tryptophan 4.5 gm/day
‘treated PKU for 3 weeks

o5 owed a 3 fold increase in 5-HIAA in CSF
| ;._ﬂ.edesmte high blood Phe
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\ I‘k
\/I- SntTreatment of*PKU

IO Berry et al used VIL (valme 150
gy kg, iIsoleucine 150 mg/kg and leucine
'Ui mg/kqg) to reduce phe entry to brain

-Su _' pstantial lowering of CSF Phe found

& Tyrosine also was also substantially
reduced in CSF

e Am J Dis Child 144:539
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BN/ Jgtl‘pplementaj:ipg in
PRL .

> %emont et al. used LNAA and a low
protem diet 0.6 gm/kg on 4 patients with
J-_A U

==SFAfter 1 month subjects found with
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= negatlve nitrogen balance
- 8- Lysine was limiting amino acid
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BNAA Supplementationin

PKU

SRzt al. 6rmalesiwith' PKU given'a load (1_00 hg/kg
Phe) thrand without LNAA

_‘lftéd prain Phe entry by MRS

= S EEG normal with LNAA

s EEG slowing without LNAA

e Radiology 1996, 201:413
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=T his predicts that, if the plasma level

| a— of an LNAA is much less than its

= value of Km, then that amino acid
will not compete effectively for the
carrier protein
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Absplute and apparent Km values of neutral aming_____
acidsiror' the neutral amino acid transporter in the BBB
Pantidge;, 1980)0

AHJJJJJ ACI0 ST Cal S App Km

plasmalevel” (mM) (mM)
(mM)

Isoleu
Val
Thr

0.05
0.10
0.09
0.10
0.04
0.07
0.14
0.19

0.12
0.15
0.16
0.16
0.19
0.33
0.63
0.73

0.45
0.53
0.58
0.71
0.77
1.3
2.5
3.0
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ABSoIlLe and apparent Km Vallies of
entral aminojacids fox the neutral
dIING aC|d transporterin the BBB

( Par'é‘ idge, 1980)

_--* no aC|d Typical Km

——= plasma (mM)
= < level (mM)
-Basic aa’s

His 0.05 0.28
Arg 0.10 0.09
Lys 0.30 0.10
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INAA Transportiin Intestinal
MuGosarKasmmoly/inss
BPhienylalanine 1.0
LElcine 2.0
valine 3.0

ethionine 5.0
| 6.0

o Competition effect is not likely to occur In
tissue other than brain unless high

concentration of amino acids is used




Amino acid inhibition of Phe transportin

Gaco-2-cells —10uM Phe in'buffer applied
toNmonolayers in presence of 1 mM
concentrationroreachaminoacid"

Inh‘i ILOK: %o inhibition

55%o
45%0
36%







BINAA ireatment off Mlce Withe
Hjﬁli

SRIEIN l_.__ JENUZ mice with PKU

o Dose 0.5 g/kg or 1.0 g/kg

¢ Blood phe and tyr up to 6 weeks post treatment
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PRURVICE on NeoPhes
phe magy/dl

Control NeoPhe

/8- 80- 83- 159- 162-

23.8 214 18 11
23.7 25.1
28.8 21.9
23.8 30
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PRARIVIICE on NEoPhe

premgy/dl
Control NeoPhe

/78- 80- 83- 86- 159- 162-

19.8 85 123

21.9 13.5 113
24.4 10.9 10.9

Avg each time pt . . 25.1 11 11.6
Avg all Pre-LNAA
Avg all Post-LNAA
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Pre- and Post-LNAA Blood Phe Levels in mice

Pre-LNAA

Post-LNAA
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buble Blind Placebo Control

= iifial in PKU with NeoPhe in US
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e, 1, Blood Phe Response tor o

C
5 ofluse NeoPhe-ln Patients with PKU

2000

IVS12rt1g>alR261Q
—a— |VS12t1g>alY 356X
IVS12rtg>allVS10ntllg>a
E280K /RA0SW
¢ - IVS12ntigeallVS12ntlgea
R261Q/RA08W
RAOBW/RA08W
IV SAntg>tRA0BW
RA0BW/RA08W
—+— E280K/E280K
—8— F299C/IVS12ntigea
—+— 165T/RA0BW
F299C/unk

ZeroTime 1 week

Paired t-test: p=0.001
Blood Phe
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=H@lre 2. Blood Phe RESpONSe LoF 1.0
gyixgiNeoPhe n"Patients with'PKU
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1600
1-' M I

IVS12nt1g>alR261Q
—m— |VSI2ntigealY 356X
IVSI2nt1gallVS1ontllg>a

—o— E280K /R408W

- IVS12rtigrallVSI2ntlg>a
—=— RAOSW/R252W

ZeroTime
Blood Phe Paired t-test: p=0.006
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Dol BIE=Blind Placebo Contiol on
r)rJFJ" InLthE —

v

BPatients were genotyped

S Baseline Phenylalanine was
i determmed 3 times

- o Placebo or Neophe was administered
for one week, 1tablet/kg/day

e Blood Phe was determined 3 times
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80K mg/dl .. pumol/L .

ore N eoh_e 26.1 1566
29.36 1761
27.2 1632




Ilk
200C/IVS12 ntl g>a mg/dl umO”L
I

- i
—

fore Neophe 25.6 1536
' : -~ 329 1974

26.8 1608







pumol/L
—

1446
1380
1266
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Siiiimary ofi Average Blogd Phe™

=

’ero NeoPhe Placebo
umol/| umol/l mol/l

= E280K/E280K 1653

=
—
s

F299C/IVS12ntgl>a 1706

F299C/- 1027.8

165T/R408W 1364
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Siimary of Double Blind _éi;udy in..

~US

—e— E280K/E280K

—= F299C/IVS12ntgl>a
—a— F299C/-

—e— I65T/R408W

1 week 2 week
On Neo Phe Placebo
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Cor_ usionr .,

SRIEINA '\‘ can reduce blood Phe IeveIs when
JJ\ chEWith meals

I —

;*"- nger term double-blind placebo control
studles are needed
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e Establishing the efficacy and safety of
LNAA can improve treatment of PKU




M bIe Blind Study in Other
- Centers -

0 BrelZ]

_ OUkralne
'Italy
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ethe

.-'._ hree patien 1male |e_S.), aged 13-14y, in a
Ind study, in four weeks as the protocol:

'-";-,; 1: specific diet (aminoacids formula)
iek 2: specific diet and placebo or NeoPhe (1 pill/Kg)
2ek 3: specific diet

ek 3. specific diet and placebo or NeoPhe

I —
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:EKH concentrations were determined three times a week during all

— "the weeks by an enzymatic colorimetric method (NeoLISA PKU Kit-
Intercientifica) in duplicate. All the aminoacids were determined also
by tandem mass spectrometry in day five of every week.

One patient (case 3) presented vomits in the fourth week (NeoPhe)
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Enzim

week 1 week 2 week 3 week 4
placebo Interval NeoPhe

PKU
average
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®ase.1. Phenylalanine. .
IIFREEM Mass SPECHGMELRY,

%

B PKU mcmolL

week1l week2 week3 week4
placebo interval NeoPhe
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ge5e.l. Tyrosine
Teur dIEEM Mass SPECHGMEL/

=

[ Tyr mcmol/L

week 1 week2 week3 week4
placebo Interval NeoPhe




week 1 week 2 week 3 week 4
NeoPhe interval placebo

average
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ase 2. Phenylalanine
Tandem mass espectrometry

==

B PKU mcmolL

week 1  week2 week 3  week 4
NeoPhe interval placebo




Case 2. Tyrosine.
Tandem mass spectrometry

e O Tyr memol/L

week 1 week2 week3 week4
NeoPhe interval placebo
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Ssia |LNAA Study:

Dhe
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RuUssia.LINAA STHUBY

ime Tyr
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Russia LNAA STiUDYA

hime Tyr




Response Phe levels in PKU patients
ith NeoPhe administration (Ru58|a)

MeanPhe Phelevels Decrease Phelevels
levels (umaol/Il) of Phe (umol/l)

%m-—m-—_blmd_ post
NeoPhe NeoPhe levels (%)  Placebo

-E F R408W/ R252W 1261,19 782,6 37,9
-E \% Not detected 1264,2 626,08 50,5

I

R408W / 692,3 32,4
R408W 0254

R408W / 662,2 35,3
R408W Al

R261X/R408W 11438 933,1* 18,4

1143,19 , 35,3

- The patient stopped to receipt NeoPhe because girl has complications




Conclusions.

-—'II'

SN AA can decrease ploed Phe IeveIs in
patients withiclassical PKL

DEcreasing of Blood Phe levels is
B dccompanied by increased of blood Tyr levels

" e The grade of the decrease of Phe levels
can be higher after the short period without
LNAA

e [t will be necessary to check the different
hypotheses of LNAA effects




oip—

poIbIe- Blind® Placebo study N
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~ Elena Grechanina and Irene Novikova
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Response to NeoPhe : Double-Blind Study,

Ukraine — i -

1000

T —e— RA0BW/ R252W

—=— Not detected

800 \\ -
\ —a— R408W / R408W

—»— R408W / R408W
—%— R261X/R408W

Pre NeoPhe Post NeoPhe

blood phe concentration

Blood Phe response to 0.5 g/kg NeoPhe in 5 PKU patients
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geNeutral Amino Acids—anovel =
= treatment for PKU

Marcello Giovannini, Laura Fiori
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Wsata®  \Week 3, on caps
bhe mg% - mcM/L

LNAA: 1/kg
18.3 - 1098 7

. 164-984 : 14.9 - 894

———

(no caps)

14.4 — 864 ; 11.9-714 R1580Q /

129-774 ; 13.4 - 804

12.7 - 762 _ 15 - 900

22% 18%
(max 34%)
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NeoPhe-Placebo éi;[idy in
Italy- Padova
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Alessandra Burlina and Alberto Burlina
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fwr- pnse to NeoPhe:

~ Study

Age Baseline NeoPhe
26 1004 787.3

597 157

21 926

20 1067

Placebo

937.5

554

1225

1375

decrease

21.58

73.70
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