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cancer. Most in the community have felt that this would not
be possible because tumors are so variant a single vaccine
could not be produced. Cancer is too personal. At the
genomic level this is true, but we have found that at the RNA
processing level this is not the case. Tumors recurrently make
the same splicing errors and these errors result in frameshift
variants. These frameshift (FS) variants mark the tumor as
'foreign' and open to immunological attack. However, to be
effective as a vaccine these antigens must be presented to
the immune system (the vaccine) before the tumor starts to
develop.

We put in place a process involving 1)bioinformatics
screens of tumor cDNA libraries to find FS, 2) screening
for the presence of the FS in the RNA of a tumor panel, 3)
testing the FS as vaccines in mouse tumor models, and 4)
screening human sera from cancer patients for reactivity to
the FS. Based on this process we have gathered a collection
of FS candidates for a human vaccine. We currently estimate
that less than 20 elements will be needed to provide coverage
for most cancers.

When we initiated this project ~9 years ago, most
in the field doubted such a vaccine could be made.
More recently the opinion has shifted to that it may be
possible to create such a vaccine but how would it ever
be tested for efficacy. Many think the time and cost
involved in Phase II/III trials would be insurmountable.
However, we have developed a plan based on another
invention, immunosignature diagnostics, which may
overcome this problem. This technology is based on
profiling the antibodies in an individual. It can detect
disease, including cancer, early. Our proposal for a
Phase II efficacy trial is that potential participants be
prescreened for latent cancers. 1000 cancer free people
would be entered into the control and vaccine arms of
the trial. Individuals would be frequently monitored
by immunosignatures for early signs of cancer. The
endpoint would be fewer early events in the vaccine
versus control arm after 2 years.

Though a clear challenge, it seems feasible that such a
vaccine could be developed. Because it could be inexpensive,
all the world would benefit from such a vaccine.

S.A. Johnston

A SIMPLE, ONE CHIP DIAGNOSTIC
TECHNOLOGY WITH BROAD
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In the US 85% of the healthcare costs (~$2.5T/yr)
are devoted to taking care of sick people. To change this
situation, healthcare must convert from post-symptomatic
treatment to prevention and early detection/treatment of
disease. We have invented a technology that may facilitate
early detection of any disease.

Immunosignaturing diagnostic technology is premised
on the idea that the antibody profile of an individual at
a given time is a reflection of their health status and that
people with common illnesses will present similar profiles.
With ~109 different antibodies in a person at a given time
the challenge is to splay out enough of them to diagnose.
We found that we can do this effectively with chips with
~3x%105 random sequence peptides on them. The peptides
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are synthesized using computer chip lithography technology
so it is scalable.

In the current practice a drop of blood is sent through the
standard mail on a filter paper. The drop is diluted ~5000
fold in buffer and applied to the chip. Unbound material is
washed off and the antibodies detected with a secondary
antibody. It is a very simple, robust process. No processing
of the sample is required. The signature algorithm for each
disease is produced by comparing a sufficient number of
affected and not affected people. The same chip is used for
every type of disease diagnosis.

We have applied this technology to distinguish cancers,
Alzheimer’s disease, diabetes and numerous infectious
diseases. The technology has also been used for early
detection of disease and evaluation of vaccine candidates.

Our vision is that all people will regularly send in a drop
of blood to be monitored for any indication of disease. This
will be done for little cost and be highly specific. Eventually
the system could be in the home. In this way we could
transition to a truly presymptomatic health system.

b.JK. Amanmaeesa, 3.A. Manamoaesa, K.T. ZKavazun,
b.K. Kyanosa, JI.A. Ilak

BRAF-OHKOT'EH ITPH
HOBOOBPA3OBAHMAX
A TOBUIHOM KEJIE3bI

PernonanbHbIil OHKOJIOTHYECKUH AucnaHcep, locynapcTBeH-
HBII MequUUHCKUi yHuBepcurter, . Cemeil, Pecnyonuka Ka-
3axCcTaH

[Mamunnspuerid pak muToBuaHONW >xenessl ([TPIIK)
coctaBigeT oT 65 mo 85% Bcex 370KaYECTBEHHBIX OITY-
xoJei atoro oprana. HoBoobpasoBanue xapakTepusyer-
csi OJaronpUATHBIM MPOTHO30M UL JKM3HU. OIHAKO OT
10 mo 15% IMPHIXK oTnuyaroTcst arpecCUBHBIM MOBEIE-
HHEM, JAl0T paHHUE METACTa3bl U UMEIOT BBICOKHH ITO-
KazaTeinb cMepTHOCTH. Comaruuyeckass MyTalus B IeHe
BRAFV600E cuurtaercsi Haubojee pacnpoCTPaHEHHBIM
MOJICKYIIIPHBIM JIe(DEKTOM TpH CIIOPaJIUYSCKOM IaIlnl-
asgpHoM pake (39—83%), xapakTepHa [ Oosiee arpec-
CHUBHOTO TeueHUs 3a00JIeBaHUS U ONpeAesaeTcs yxKe npu
I crapun.

Hamu Obina BblIONHEHa paboTa IO ONPEAETICHHIO
BRAF-myTanuii mpu HOBOOOpa30BaHHSIX IIMTOBHIHOM JKe-
ne3bl. Beero oocienoan 131 desoBek ¢ y3a0BbIME 00pa-
30BaHUAMM IUTOBHUIHOM JKeJe3bl, BBIIBICHHBIMU IIPU YiIb-
Tpa3BYKOBOM uccienoBanuu. JKenmun Obuto 123, My»4uuH
— 8, cpeanwuii Bo3pact o0cienoBaHHbIX cocTaBui 51,9 roja.
Bcem mnamueHTaM BBINOJHEHAa TOHKOUIOJbHAs OHOICHS
non koHTponem Y3U. Bce muronmormdyeckue Mas3Kud OKpa-
muBanuck nmo meronuke [lananmkonmay. VccriemoBanust mo
BBISIBJICHUIO MyTauui reHa BRAF BBINOIHSANINCH B OTAEIE
MOJIEKYJISIpHON MeAUIHBI HCTUTYTa paaralliOHHO-HHY-
IMPOBAHHBIX 3a001eBaHmi YHUBepcuTeTa Haracaku, fAmo-
HUSL.

Boun mosydeHsl cienyrouue NaHHbIS: MalWUIIPHbIC
KapmuHOMBI cocTtaBuiu 77 (56,2%) ciaydaeB, qoOpokade-
cTBeHHble onyxoimu — 18 (13,1%), dbomukynspHblid He-
omnasm — 15 (10,9%), nogo3penue Ha pak — 15 (10,9%),
¢domnmukynspHas kapuuHoma — 8 (5,8%), Huskogmdde-
peHnMpoBanHas kapuuHoMa — 2 (1,5%), 310kauecTBeHHAS
mumdoma — 1 (0,72%). W3 77 nanmentos ¢ ITPILDK myTa-
uuu BRAF-rena oOHapyxeHsl B 19 (24,6%) ciyuasx. [Ipu



TE3NCbI KOHOEPEHLINN

Japyrux Gopmax 1o0pOKaYECTBEHHBIX U 3JI0KAY€CTBEHHBIX
MOpaXCHHUH TaHHOTO OpTraHa y OOIbHBIX, BOLIEAIINX B HC-
caenoBanue, BRAF-myTanuy HE yCTaHOBJICHBI.

Takum 00pazoM, MMOTyYEHHBIE JaHHBIE CBUCTEIHCTBY-
10T 0 TOM, YTO MyTallui B reHe BRAF mpoucxosiT TOIbKO
NP 3J0KaYE€CTBEHHBIX HOBOOOPA30BaHUSIX [UTOBUIHOMN
JKeIe3bl, IpH T00POKaYeCTBEHHBIX OIMyXOJISIX JaHHBIC MyTa-
K He Berpevarores. Cpean Beex gopm PIIK myranuu B
reHe BRAF HaOmropaiuch TOJNBKO MPU MANMUIPHBIX Kap-
I[IUHOMAX.

Hanuune myrtauuu B rene BRAF MOXHO HCIIOJIb30BaTh
B KauecTBe auarHoctudeckoro kpurepust PLIDK, B uact-
HOCTH €T0 MamUIsipHOW (OpMbl. BbIsBICHHE MyTanuu B
reHe BRAF M0OXHO UCTIONB30BaTh MpH auddepeHnnanbHoi
JMUATHOCTUKE OMyXOJIeH MUTOBUIHON KEJIe3bl U B KAUECTBE
JMUATHOCTHYECKOTO MapKepa MPpH NMaNIIIPHOM paKe.

H.Il. boopos, TM. Yepoanuesa, B.B. Knumaues,
B.M. bprwxanos, A.®D. Jlazapes, A.M. Asdanan

SKCIIPECCHS APTEHTO®UJIBHBIX
BEJIKOB, ACCOIIMMPOBAHHBIX

C OBJIACTBIO SIPBIIIIKOBOTO
OPTAHM3ATOPA (AGNOR)

IIPY PAKE IIOYKH

I'bOY BIIO "AnTaiickuii rocyqapCTBEHHBIH MEIULUHCKUMA
yauBepcurer" Munsapasa Poccun, Antaiickuit dumman
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Aprenroduisaeie Oenku C23 u B23 (HykieonuH u Hy-
KJII€0()O3MHUH ), ACCOIIMHPOBAHHBIC C OOJIACTHIO SAPHIIIIKOBOTO
OpraHu3aropa, OTBETCTBEHHBI 32 aKTHBU3AIMIO M KOHTPOJIb
TPAHCKPHUIIMA PUOOCOMHBIX I'€HOB B KJIeTKe. OTIHYHUTEIb-
HBIM CBOWCTBOM 3THX OEJIKOB SIBIISIETCS UX CHOCOOHOCTh
BBIIBIISITBCS. HUTPATOM cepedpa W TMOITOMY KOJUUYECTBEH-
HbIE MapamMeTpbl aPreHTOMUIHH SIPHIIIKA MOTYT OTPaXaTh
nponudepaTUBHBIA MOTEHIIMAN KIETKH. B TocienHue Tojibl
TaKXke IoKa3aHo, uto O0enok C23 B OMyXoOJeBBIX KIIETKAaX
B3aUMOJICHCTBYET C MOJICKYJIAMH aJI'€3UH, YTO MPUBOAUT K
ocIa0JICHUIO MEKKIIETOUHBIX CBSI3€H, KPOME TOTO HYKJICOIHH
MOYKET YCHJIMBATh SKCIPECCHIO MATPUKCHOM METasuIonpoTe-
HHAa3bI-9, YTO B IEJIOM CIIOCOOCTBYET POCTY MUTPAIMOHHOMN
AKTUBHOCTH OITyXOJIEBBIX KJICTOK, MX MHBA3WH U METACTa3M-
posanwro (Paiixmun H.T. u coasr., 2010).

Llens ncciaenoBanuss — u3yuyuTh akTuBHOCTH AgNOR
rpu noyeuHo-kierouHoMm pake (I1IKP), BbisiBUTH B3ammoc-
BSI3M C Hanboliee BaKHBIMH KIMHHUKO-MOP(OIOTHUECKUMH
(hakTOpamMu IPOTHO3a U MOCIIEONEPAIIIOHHON BBIKHBAEMO-
CTBIO OOJILHBIX.

MarepuaJj 1 MeToAbI. V3ydeH onepannoHHbIi MaTepu-
an ot 82 6onpHbx [TKP. Cpennuii Bo3pact maiieHToB Co-
craBui 57,4 + 1,1 roga. My»xuus 06110 42 (51,2%), KEHIIMH
—40 (48,8%). Anst onipenieniennst akTHBHOCTH SIAPBIIITKOBBIX
OpraHM3aTOPOB TUCTOJIOTUYECKUE CPE3bl OKPAIIWBAIH HU-
TparoM cepedpa 1o aByxcryneHuaromy mMetoay Y. Daskal u
coanr. (1980) B nameit moxudpukauu (bodopos M.I1. u co-
aBT., 2010). B ka)10M cirydae TOICYUTHIBAIIN CPEIHEE YUC-
70 Tpany’ cepedpa (AgNORSs) na 1 sapo B 25-30 kieTkax.
CrereHb SJICPHON aTHIUU KIIETOK OIYXOJH OIPEelisiin
no S. Fuhrman u coasr. (1982).Cratuctuyeckas o0padboT-
Ka MaTrepualia MpOBOJMIACH C MIOMOIIBI) CTATUCTUYECKOTO
nakera Statistica 6.0. [locTpoeHHEe KPUBBIX BBIKHBAEMOCTH

npoBoauin o Meroxy Kamana — Meifepa, 10CTOBEpHOCTD
pas3ynuui rnokasaresuei BBLKMBAEMOCTH OLEHUBAIN C TIOMO-
uipto log-rank-recra.

Pesyabrarel M oOcyxnenue. Pa30poc 3HaueHUH
AgNORs cpenn Bcex OompHBIX coctaBui oT 1,9 mo 34,5,
cpenHee 3HaueHue yucia AgNORs Ha | saapo omyxoneBoit
kieTku coctaBmio 8,7 + 0,8 u mennana 5. [Ipu comocTas-
JICHUU C BaXHBIMU KJIIMHUKO-aHATOMUYECKMMU NTPOTHOCTH-
yeckumu napamerpamu [IKP Obuin monmyyens! crnenyromnime
koppessiiun konmaectBa AgNORs Ha 1 sapo: co cTenenbio
anarasuu (G) omyxomu (r = 0,69; p = 0,0001); pazmepom
omyxoseBoro y3na (» = 0,60; p = 0,0001); Hanmuuuem mMeTa-
crazos (7 = 0,68; p = 0,0001) u cragueit mo TNM (r = 0,69;
p =0,0001). ITpu ananuze akruBnoctr AgNORS B 3aBucH-
MOCTH OT cTaauu 3adosieBanus o TNM mosydeHsl cliey-
IOIME PE3YAbTATHL: Yy MAIMEHTOB ¢ | KIIMHNYeCKoW cTanuen
cpennee 3Hauenue AgNORs cocrasuio 4,8 + 0,4; Bo II cra-
quu gucno AgNORs Bospacrano 1o 8,2 + 2,8 (p = 0,04); B
III cragnn kommuectBo AgNORSs yBenmunBanocs 1o 12,5 +
1,9 (p = 0,36) u B IV cTanum ono pasusutocs 17,3 £ 1,7 (p
= 0,05). Takum oOpazom, B Il u IV cragusx ormedanu mo-
croBeproe ypenuuenue AgNORs o cpaBaenuto c I cranu-
eit, a B IV craguu yncno AgNORSs 3Ha41MO BO3pacTajo 1mno
cpasHeHnuto c 1l cragueii naronorudeckoro nporecca. [Ipu
pasmepe omyxoseBoro y3ma < 7 cm gyucio AgNORs paBas-
nock 5,3 £ 0,6, a mpu pazmepe > 7 cm konmaectBo AgNORSs
B OILyXOJIM JIOCTOBEPHO yBeauuuBajoch 1o 13,5+ 1.4 (p =
0,0000001). B omyxomnsix 60mbHBIX 0€3 PETHOHAPHBIX U OT-
JaJeHHbIX MeTacTa3zoB coaep:kanue AgNORs cocrtaBuio
5,1 £0,4, a npu HaTUYKMEe METACTa30B OHO JOCTOBEPHO BO3-
pacraino g0 17,1 £ 1,2 (p =0,0000001). [Tpn ananuze akTus-
Hoctd AgNORS B 3aBHCUMOCTH OT CTaJuu 3a00J1€BaHUs 110
TNM nonydeHsl cienyromue pe3ysbTaThl: y MaueHToB C |
craaueit cpennee 3HaueHne AgNORs cocrasmio 4,8 + 0,4;
Bo II craguu yucno AgNORs Bo3pacrano 1o 8,2 + 2,8 (p =
0,04); B Il craguu komumyectBo AgNORS yBeTHUUBAIOCh 10
12,5+ 1,9 (p = 0,36) u B IV craauu oHO paBHsuioch 17,3 +
1,7 (p =0,05). Takum o6pazom, B Il u IV cragusx ormedann
nocroBepHoe yBenmueHne AgNORs 1o cpaBrenuio ¢ I cra-
nueit, a B IV cragun uncino AgNORs 3HaunMo Bo3pacTaio
o cpaBHenuio ¢ III cragueit maromoruyeckoro mnpoiecca.

Hamu mnpoaHanu3upoBaHbl OTHAJICHHBIE PE3YJIbTaThI
XUPYPTUYECKOTO JICUEHUs Y MAllMEHTOB B 3aBUCHUMOCTH OT
gucia AgNORSs B kireTkax ormmyxonn. [TockoiabpKy mpu nccie-
noannu aktuBHOCTH AgNORSs Mennana yncna AgNORs B
OmyXxoJeBbIX KieTkax cocraBmia S AgNORs Ha 1 siapo, nan-
HOE 3HaYeHUE HaMH OBUIO B3STO 33 «KPUTHUYECKYIO POTHO-
CTHYECKYIO TOUKY», TO3BOJIAIOLIYIO pa3AeiauTh OOJIbHBIX Ha
2 rpynmsl. B 3aBucumoctn ot uncina AgNORs 1-1o rpymmy
cocraBuy omyxonu ¢ MaibM ynuciioM AgNORs Ha 1 sapo
(< 5 AgNORSs); 2-10 rpymmy — OIyX0oJId ¢ OOJIBIINUM YHC-
oM AgNORs Ha | siipo (= 5 AgNORs). B 1-ii rpymnme uepe3
roxn ObiH kuBbI 100% OonbHBIX, uepe3 2 roga — 100% 6omnb-
HBIX, yepe3 3 roga — 97,8%, uepes 4 rona — 97,8%, uepes 5
net — 97,8%. Bo 2-ii rpynme uepes ron Obutn xuBbl 92,3%
MAIMEeHToB, yepe3 2 roga — 92,3%, uepes 3 roga — 79,5%,
yepes 4 rona — 59%, gepes 5 ner — 56,4%.

[Ipn anmanm3e BbDKHMBaeMocTH mo Metony Kammama —
Meiiepa oOHapyskeHO, 4to ecin uncio AgNORS B sapsbIi-
KaxX KJIETOK OMyXOJH ObUIO < 5, TO KyMyJISATUBHAsI OIS BbI-
)kuBmux K 1800-my muro coctaBuna 0,96, a xorma 9mcio
AgNORSs 65110 > 5, TO KyMyJISTUBHAs 10151 BBDKUBILUX K
1800-my nHio Obina paBHa 0,45. [Tpu mpoBepke g0cToBEp-
HOCTH KPHBBIX BEDKUBAHUS C MTOMOLIBIO JIOTAPU(PMHUYECKO-
TO PaHrOBOTO KPHUTEpHs OBUIO MOKa3aHO, YTO JAHHBIC JIO-
croBepusl (log-rank-test; p = 0,0002).
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