METHOD FOR | NDUCI NG DEFECTI VE nef GENE IN HI'V -1 USING RED A NSENG 5
BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a nmethod for inducing defective nef genes in H V-1
using red ginseng. 10 2. Description of the Related Art Human

I mmunodefi ci ency Virus H V-1) is a pathogen causing Acquired
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menber of the lentiviridae famly of retroviruses, and an infectious virion

has a RNA(+) genorre wWth t ¢ rands. Wen a cell is
infected with H V-1 m@%‘ﬁ‘:" %@]SS@%%I e-stranded DNA by a
reverse transcri pt ase coded by the RNA(+) genone, and this DNA is inserted
into a chronosonme of a host cell to forma provirus. 20 H V-1 genone
(9.2kb) has structural genes such as gag, pol, env, and accessory genes

such as tat, rev, nef, vif , vpu, vpr. Anong these genes, the nef gene is
known to nake a protein of about 27kDa with its N-term nal nyristoyl at ed.

The function of the nefggeR&-h&idh IFrHE INVENTION

1. Field of the Invention

The present invention relates to a method for inducing defective nef
genes in HIV-1 using red ginseng.
10

2. Description of the Related Art

Human Immunodeficiency VirusType 1 (HIV-1) is a pathogen causing
Acquired Immunodeﬁéiency Syndrome (AIDS). HIV-1, along with HIV-2, belongs to
15 a member of the lentiviridae family of retroviruses, and an infectious virion has a
RNA(+) genome with two identical single-strands. When a cell is infected with HIV-1,
RNA is transformed into double-stranded DNA by a reverse transcriptase coded by the
RNA(+) genome, and this DNA is inserted into a chromosome of a host cell to form a
provirus.
20
HIV-1 genome (9.2kb) has structural genes such as gag, pol, env, and
accessory genes such as tat, rev, nef, vif, vpu, vpr.
Among these genes, the nef gene is known to make a protein of about

27kDa with its N-terminal myristoylated. The function of the nef gene is not yet




i known exactly, but there is considerable situational evidence that the
nef protein plays a very inportant role in the pathogenesis of Al DS and
virus gromh. First, Kestler et al. reported that, in the case of the
siman 5 imunodeficiency virus (SIV), the nef gene causes Al DS and pl ays
an inportant role in virus growmh (Kestler et al., Cell, 65:651, 1991). It
was f ourkdomticxactiyh byt thers is considesablewitwationdlevidedcahahtheingfptoyeie plags a
(hereinafter, referred to as "nef+") and nutants nef (point or deletion

nmut at i orveryinhgvetant dolk inythepatkdgenesis 0NAYDS Aad Riehsrgrowtlant s caused AIDS in  the
siman while the nef-deleted nutants did not cause di sease at all.

Meanwhi le, it 10 was found that other nef-point nutants caused AIDS with a
| ow probability, but all of these viruses were transformed into nef+ due

to reverse mitationen RELMNGR WISV MREE gheCRllAE! ikl MUl an.

This neans that, in tHe case ausi ng Al Si man, nef plays

a very i.nport .role.in yiru rowt h and t pat.hogenesis of AIDS, and
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Second, according to serological investigations, it is known that nost

pat i ent A ittt el-cgelﬂ,i @x651hd981)a avaeiovadtieat, whem the PoEnss

agai nst the nef protein, and a | arge nunber of proteins are expressed from

an i ni t ivedre pifasted ofith wideetypomef (ferdthifBerpadfereet ®© anthefh) sk muemss. nef

Accordingly, it can be seen that the viruses 20 actively express nef genes

i n Vi vo(pdifit érclleldtioM vhutatidnvndhe &El‘&tﬁﬁé‘ﬁ%}ﬁ?ﬁ]@'&h@ﬂéﬁ‘iﬁﬂtﬁmbﬁeﬂ AIpeninr eadi ng
as a

frames of nef genes. The nef gene nucl eoti de of 600 to 800bp
dependi gk fhihd While the nef-deleted mutants did not cause disease at all. Meanwhile, it
| 10 was found that other nef-point mutants caused AIDS with a low probability, but all of
these viruses were transformed into neft due to reverse mutation on nef when they were
recollected from the simian. This means that, in the case of SIV causing AIDS in the
simian, nef plays a very important role in virus growth and the pathogenesis of AIDS,
and thus the conventional hypothesis that nefis a negative factor is false.
' 15
Second, according to serological investigations, it is known that most
patients and asymptomatic carriers have a large number of antibodies against the nef
protein, and a large number of proteins are expressed from an initial phase of infection
of AIDS patients and HIV carriers. Accordingly, it can be seen that the viruses
20  actively express nef genes in vivo.
Third, HIV-1, HIV-2, SIV, and so forth have complete open reading
frames of nef genes. The nef gene has a nucleotide of 600 to SOObﬁ depending on its

kind, and the presence of the long open reading frame without a stop codon indirectly

- proves the importance of the gene.




ki nd, and the presence of the I ong open reading frame without a stop codon
indirectly proves the inportance of the gene. -2 Fourth, according to
several recent reports, the nef protein is known to down-regulate a CD4
cell surface protein. The nmechanismis not yet clear, but this can be
considered as inportant evidence of an associ ation between the nef and the
5 pat hol ogy of AIDS. The above evidence shows that the nef gene plays an -
inmportant role in pathogenesis of AIDS and virus growh by neans of a
certai n mechani sm tFuatthhascordihg ty sdvetxd esvenisiepottaithedef frOteRaisdxnognrtseng C.

A. Meyer (Panax schinseng Nees) is a perennial plant belonging to a

gi nseng daeiee@htoN @D 3618 3@ faRMoBRS TREMdeRAAsth Bs FatSfet Ash@ButtRidthhi es  for
several thousands of years to treat various diseases. G nseng is known

- through g idRhay g?qﬁlp%gﬁ.ﬁtaley@éﬂ&r OF B Sssb@iaflgY DedFldn! ke kP ah&! @ki on to
chol esterol reduction, I pi d peroxidation suppression, bl'ood pressure

| oweri ng, biood fl i ncreasi ng, cerebrovascul ar expansi on, cardiac

hype?_f uﬂ’@fbro ‘?ﬁyogrﬂlﬁgr rhythm a, antithronbus, chronic renal failure

treatment, inmmunoregul atory function, nmenory enhancenent, cerebral

hyperfunction, antistress, antioxidation, antiaging, antiulcer, gastric

juice secretion suppression, antidiabeties, detoxication, hepatocellular

enzyme increase, 20 hestbore evidentenshows thattthe néf genrrplaysran impaltgggpls iftunct i on,

anem a treatnent, fertility enhancenent, decrease of bl ood al cohol

concent mathogenesinifi AIDEa@Y virad groath bl un®hs of a certain mechanism that has not

yet been ascertained.
10

Panax ginseng C. A. Meyer (Panax schinseng Nees) is a perennial plant
belonging to a ginseng genus of Araliaceae, and has been used in East Asian countries
for several thousands of years to treat various diseases. Ginseng is known through
many pharmacological experiments to have activity in relation to cholesterol reduction,
15 lipid peroxidation suppression, blood pressure lowering, blood flow increasing,
cerebrovascular expansion, cardiac hyperfunction, antiarrhythmia, antithrombus,
* chronic renal failure treatment, immunoregulatory function, memory enhancement,
cerebral hyperfunction, antistress, antioxidation, antiaging, antiulcer, gastric juice
secretion suppression, antidiabeties, detoxication, hepatocellular enzyme increase,
20 asthma treatment, antiinflammation, analgesic function, anemia treatment, fertility
enhancement, decrease of blood alcohol concentration, antiallergy, and antitumor

activity.

Red ginseng is produced by heating raw ginseng with steam and then




activity. Red ginseng is produced by heating raw ginseng with steam and
then -3 -- -- -------- drying it to contain no nore than 14% noi sture. The
red ginseng maintains its original hard shape and has a dark brown col or
due to a browning reaction during production. Through processing and
dehydration, the red ginseng is protected fromcontam nation by bacteria,

f ungus, dipidgni torcontatyam swes tham d4Yeencismerl dawired ginseng waiatadmdtstargisabor t 5
due to its reduced volune and wei ght. Quality managenent and the

i dent i f iteaed slgape @hd hagpatidn basyBolbied i braedihy edction ddiieg prauciipmseng
have led to maxi m zing the deconposition of saponin and additionally

gener at i’!‘lﬁo@@t fn‘é@es‘s eﬁ‘ﬂ' SN &raBbg haSed Bins &g 1s§ﬁ9te@ieﬂ SRR ToA@mition TO date,
a consi der e anou research has beéen conduct ed bot h donestlcally

and i nt gggldgnald o g ohe Sl 54 SO0 oS0 01 058N P OE

phar maco ogi ca In par Been report red

gi nseng ant | oxi.dat i t| v Kor ean Soci 0 l.nseng by Young
un: Rcadte3a (B Todicse Sl agh reicat Mrrir@tmarﬁeemw& it opSHaRHERDEOY o e
inventors conducted studies on a nethod of treating AIDS, and as_a result
that t héapeifin snds IRORRNY- dotiye dnerstlisat iof cginieal kave led dtogmex Brigingsthe

adm ni stered over a long period to patients infected with H V-1, thereby
conpl et idegorhjpasitiqpr eSsponinrandrkidionally generating active ingredients such as maltol

and ginsenoside Rh2. To date, a considerable amount of research has been conducted,
both domestically and internationally, into active ingredients of red ginseng and their
10 . pharmacological effects. In particular, it has been reported that red ginseng has
antioxidation activity (see Korean Society of Ginseng by Young Hun KWON, 24(1),

29-34, 2000).

SUMMARY OF THE INVENTION

15
The present inventors conducted studies on a method of treating AIDS,
and as a result that the nef genes in HIV-1 are defective when the red ginseng is
administered over a long period to patients infected with HIV-1, thereby completing the
present invention.
20

Therefore, it is an object of the present invention to provide a method for
inducing defective nef gene in HIV-1, which comprises administering an effective

amount of red ginseng to a subject in need thereof. .




20 Therefore, it is an object of the present invention to provide a nethod
for inducing defective nef gene in H V-1, which conprises adm nistering an
effective anount of red ginseng to a subject in need thereof. . 4 To

achi eve the above object, the present invention provides a nethod for

i nduci ng defective nef gene in H V-1, which conprises adm nistering an
effective andlintcldéva €ed ghaveesigedto tie piebéracCinventioneprbvideere afettind for

Herei nafter, the present invention will be described in detail. BRIEF

DESCRI PTih@dis¥ dbrdctiPRAVY Noie TheHof edidhdcanphiet NRmifliefink San badtiees and

advantages of the to invention will becone apparent fromthe foll ow ng
nore parg lt@f‘reﬁ?ﬁehgw Qghb?éctingﬁe%ti%ﬁérg&‘ enbodi nents of the invention, as
illustrated in thé accoénpanyrng drawi hgs. The draw ngs are not necessarily
to scal e, enphasis instead being placed upon illustrating the principles
of the invention. 15 FIG 1 shows the clinical characteristics of 10

Long- Term Sl ow. Progressors (LTSP) infected with H V-1 subtype B. FI G shows
t he frequency %‘Fe’@?%%fsﬂ’ﬁpﬂ’é?’étﬂéﬂeﬂﬁ‘@flvﬁﬂr‘i’éd@%@@fl)‘nii?falﬂ-he 10 LTSP. FIG 3
is a graph showing the changes in CD4 T cell counts in the 10 20 LTSP

wi thout antiretroviral therapy. A bar indicates intake periods of Korean
Red G nseng (KRG . The sanples used for the sequencing of nef gene and

. revealing BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages of the

10  invention will become apparent from the following more particular description of
- preferred embodiments of the invention, as illustrated in the accompanying drawings.
The drawings are not necessarily to scale, emphasis instead being placed upon

illustrating the principles of the invention.

15 FIG 1 shows the clinical characteristics of 10 Long-Term Slow
Progressors (LTSP) infected with HIV-1 subtype B.
FIG. shows the frequency of grossly deleted xnef gene (gAnef) in the 10
ETSP.
FIG. 3 is a graph showing the changes in CD4 T cell counts in the 10
20 ~ LTSP without antiretroviral therapy. A bar indicates intake periods of Korean Red
Ginseng (KRG). The samples used for the sequencing of nef gene and revealing
gAnef are marked with upward (1) and downward arrows (|) at the bottom, respectively.
FIGS. 4A to 4C show the characteristics of gAnef in 10 LTSP.

FIGS. 5A to 5D show the predicted amino acid sequences of




gAnef are marked with upward (T) and downward arrows (j,) at the bottom
respectively. FIGS. 4A to 4C show the characteristics of gAnef in 10 LTSP.
FIGS. 5A to 5D show the predicted am no aci d sequences of -5
representative nef proteins of 10 Korean LTSP with HIV-1 infection. The
consensus am no acid sequence for Nef proteins derived from nonprogressors
in the Wepesantativowne/ prateinhef 10K dricare LTSP onittREA V- 128)fectind. tHee eorispesuaci d
sequences predicted for 10 LTSP are aligned below Italic letters indicate
vari abl emntifgaedsequbatsior NHf @adt€ins @érinasddorh defpropiessobs ihahe USadischdengaps or
gross del etions outside the variable region, and asterisks indicate

pr emat ung sd n}ﬁﬁtﬁﬂaﬁa REf. S3PanPiiR a@ﬁlﬁe ReRlQib&es priartdder b fagpesency of
gAnef of LTS th that of " a control group according to KRG intake (A),

of ko et B Baf o BB B B s ﬁf%éﬁﬁﬁfwﬁﬁ%% ok adfp o on

i nventi n is.characterized t hat e of | nse duc rossly
ol e e TAEYGEAE S35 A wrors deuem ousds oy ‘Eﬂﬁtﬁ% a@f@ A DS
and virus growth. 15 In one enbodi nent of the present i nvention,

occur r edERmtHEester cadeps. FERS igalmentoshopangespaiedhefiagransy pﬁgén%f Q§f r ed

gi nseng was investigated (see Exanple 3). Asa result, nine of the 10

pat i ent LTSRdvilY thaBdf Bedntligrovp atdrerdihg?o K limske (W’E)ymd egrapliskéwiag amany ti ne
points (see FIG 2). In addition, of the 479 nef gene 20 anplified products,
90 (18. Wury@ice rAADEEARSTRACCITHHED to Mt dRatddn) of KRGLikgk@t her hand, 4

10 B DETAILED DESCRIPTION OF THE INVENTION

The present invention is characterized in that intake of red ginseng
~induce grossly deleted nef gene in HIV-1 closely associated with the pathogenesis of

- AIDS and virus growth.

15

In one embodiment of the present invention, an occurrence rate of nef
gene deletion (gAnef) according to intake of red ginseng was investigated (sce
Example 3). As a result, nine of the 10 patients and 47 (34.3%) out of the 137 samples
revealed gAnef at many time points (see FIG. 2). In addition, of the 479 nef gene-
20  amplified products, 90 (18.8%) were gAnef (see FIGS. 4A to 4C). On the other hand, 4
gAnef (2.6%) were obtained from 2 samples (4.8%) after 154 nef genes were amplified
from 42 samples obtained from 34 patients of a control group without subjecting to red
ginseng intake and antiretroviral therapy. Accordingly, it can be seen that the

proportion with gAnef is significantly higher in 10 patients (34.3%) than in the control




gAnef (2.6% were obtained from2 sanples (4.8% after 154 nef genes were
anplified from42 sanples obtained from 34 patients of a control group

wi t hout subjecting to red ginseng intake and antiretroviral therapy.
Accordingly, it can be seen that the proportion with gAnef is
significantly higher in 10 patients (34.3% than in the control -6 -
smemm- - group (4.8%) in the-all{ewgliscafipaliént38mple, anli @emd (P<I0c00d] sceaf oPRAIG €Nt

sanpl e, and gene (P<0.001, see A of FIG6). Therefore, grossly deletion of

the nef genes in HI%e%efﬁﬁanRﬂsli[yra@w@ieﬂ oPYheafbéles WEHTVA dafdelifghcgli Bseng to a
subj ect, and such a nmethod of the present i'nvention can be effectively

appl i ed Jdﬁ{iniB{eﬁ}{g %&é%ﬁ@%?%%gtggﬁ%&, Qha é\hévi% @E{)Beofr tfid Pﬁég%_@t‘%ﬁ@mﬁﬁ%ﬁd in the

present 1nventio y’any nown ne n general,
red ginseng i ro uceg a step of heating r i nseng (containing about
75% ni s‘iaﬁgg)e&?#{‘ﬁgfsﬁpé’ ﬁi?ﬁﬁpgevggﬁg?aﬂ tr?"é’ﬁ‘ﬁ&‘rﬁ : and a step of 10
drying the heated ginseng. The resultant red gi nseng can be heated and
extrdacted to produce red ginseng extract, or the extract can be
concentrated to produce a red ginseng concentrated |iquid. Meanwhile, the
red gi nseng ext r actTherretl iginsergl uggdinethg possaatanyengivactan b6 droduded byepybe used
al one, or at least one of a carrier, an excipient, and a diluent, which
are pharwabbhog sethoyd. accept abl e conpositions, may be added thereto and
then fornulated. The term "pharnacol ogi cally acceptabl e” as used herein
means- a In general, red ginseng is produced by a step of heating raw ginseng

(containing about 75% moisture) with steam at a constant temperature, and a step of

10  drying the heated ginseng. The resultant red ginseng can be heated and extracted to
produce red ginseng extract, or the extract can be concentrated to produce a red

ginseng concentrated liquid.

Meanwhile, the red ginseng extract or the red ginseng concentrated

15 liquid may be used alone, or at least one of a carrier, an excipient, and a diluent, which
are pharmacologically acceptable compositions, may be added thereto and then
formulated. The term “pharmacologically acceptable” as used herein means a
composition that can be physiologically acceptable and does not generally cause
allergic reaction such as gastrointestinal disturbance and dizziness or a similar reaction

20  when administered to a human being. In addition, the above-formulated red ginseng of
the present im}ention may be administered by an appropriate method. Such a method

may be oral administration.

Preferably, the red ginseng may be formulated by a method well known




conposition that can be physiologically acceptable and does not generally
cause allergic reaction such as gastrointestinal disturbance and di zzi ness
or a simlar reaction 20 when adm nistered to a human being. |In addition,

t he above-formul ated red ginseng of the present invention may be

adm ni stered by an appropriate nmethod. Such a nmethod maybe oral

adm ni stinahé an.foPoral adabliytratione Fedeginfsenie rad ghaedp nrayl taet pepdgd as net hod
wel I known 7 inthe art for oral admnistration. For exanple, the red

gi nseng gy ﬁlﬁﬁ&artﬁﬂetﬁspﬂﬂo‘éﬁj@bcoﬂé@%ﬁla§ cdpabies! Bquili éls ,shﬁts_l,ga,f coat ed
‘tablets, capsu [iquid, slurry, or suspension. an active

i ngr edi be ne I C | v ment ed
W th an%g%ﬁ? rggérrll a ?S%F%\!r/lan‘glw fng,r %l&?oﬁé%é (s%d&oggﬁ%d r“al%l a%ll&dz %Hﬁd

obtain ta | ets. or su t ed tablet .opri ate exanpl es of a

xc! i erE ARy RAGRAD e 810 . rprergiats ST Bf sSeSSF of o Bl ose,
sorbitol, mannnitol, xylitol, erythritol and nmaltitol, the star¢gh such as
cor n5st &PEWouRghdatobsainrighlets pr sagtcepied @h@tspot%ﬁlﬁoﬁlﬂﬁﬁc%an@% eePlul ose
such as cellulose, nethyl cellulose, natrium carboxynethylcellul ose and
hydr oxy proipidnirendyy lincheld teo sagchamde fsidH @5 lsctobe, adexgrobat suerdsg, aodbitol,

pol yvi nyl pyroolidone. In addition, crosslinking polyvinylpyrrolidone, agar,

al gi ni ¢ madinitolp kyMal, reraftiedi ghﬂaﬁzﬂum%@@taﬁﬁ&@%ﬂh as canditaich] eyearstarth,
necessary. Further, the red ginseng of the present invention may be

further jRcthd] A aa@ta&ﬁa@e' Iosasuchta@raeﬁaage AethyINBALARE, nfum

odori f erous substanc an enulsifier, an antlseptlc 15 I'n addition, the
red gi nsen r,esent ention i I . Ared
Gi nseng B %me%‘aﬁs@?lgsw% o aﬁwspﬁm%wi SelTRD et lersu 8 Rk
10 and polyvinylpyroolidone. In addition, crosslinking polyvinylpyrrolidone, agar,
alginic acid, or natrium alginate may be added as a disintegrant if necessary. Further,

the red ginseng of the present invention may be further including an anticoagulant, a

lubricant, a humectant, an odoriferous substance, an emulsifier, or an antiseptic.

15 In addition, the red ginseng of the present invention may be
commercially available. A red ginseng powder capsule which can be purchased from

the Korea Ginseng Corporation was used in an embodiment of the present invention.

The term “subject” as used herein means a mammal and particularly an

20  animal including a2 human being, Preferably, it means a patient infected with HIV-1.

In addition, the term “effective amount” as used herein means an
effective amount for inducing defective nef genes in HIV-1 ix vitro or in vivo.

The effective amount of red ginseng of the present invention may be




the Korea G nseng Corporation was used in an enbodi nent of the present

i nvention. The term "subject" as used herein neans a manmal and
particularly an 20 animal including a human being. Preferably, it neans a
patient infected with HV-1. In addition, the term"effective amunt” as
used herein means an effective anmount for inducing defective nef genes in
HI V- 1 i nletarhinedoin acromdance withe thef flgoki specidicouses inf considegiting exfgvasfous he
present invention nay be -8 determined in accordance with the above

speci f i Fadie@Subh a§ QAMiHSEAIhABuRS, MIABRWT trdafifiéils, SngB UGBihS IrdNh Biatd, r ati on
route , nunber of treatnents, age, weight, health state, gender, severity

of diso t e in
need of gtgirﬁeee{”t%g%?tfng% %era’tﬁm,flo?ﬂg&{egg?l gﬁg;&iﬁ\%& gﬂ%ﬁﬁﬁgg?ﬁﬁe}@?ﬁg&él ﬁéeng is
60 to 90 dy Adm ni str nof t.he re 859 may be .
pr ol ong&§® ‘f(?rtrg PF‘%"%@% HY° f\F’Bgngf’t Eedaﬁlﬁ(s_%lg P) ?I on in

t he subj ect |n accordance wth the present invention. It may be

adni Ai ste¥kybedy waighBay- peri od, preferably, 5 years or 10 nore, and nore
preferably, 10 years or nore. The term "prevention” as used herein neans
that the danger of AIDS is reduced or suppressed. The term"treatnent" as

used herein nmeans inprovenent, alleviation, or conplete recovery from

synptons. As a resuhdmifisteriah ust thenredfl ginbengd agvebe qiroldeget toneclay thef genes
according to the 15 duration of KRG intake (see Exanple 4), the

occurr eg;?@g%eééfon%nﬁbg"a&ﬁe}%m%r{%sx@ 11‘7t°e/&t10n311‘1 fh@ suBjidt RP%edordanddiiathi @es of <3,

4-6, 7-9, >10 years, respectively (P<0.01; see
present invention. It may be administered for a long period, preferably, 5 years or

10  more, and more preferably, 10 years or more.
The term “prevention” as used herein means that the danger of AIDS is reduced
- or suppressed. The term “treatment” as used herein means improvement, alleviation,

.or complete recovery from symptoms.

As a result of evaluation of the degree of deletion in nef genes according to the
.15 duration of KRG intake (see Example 4), the occurrences of gAnef was 13.6%, 26.7%,
31.4%, and 50% for durations of <3, 4-6, 7-9, and >10 years, respectively (P<0.01; see
.B of FIG. 6). Accordingly, it was found that deletion in nef genes increased as the

duration of KRG intake prolongs. .

20 Meanwhile, in the present invention, a defective nef gene can be defined as one
with a premature stop codon, one lacking an initiation codon, or one with 15 or more
nucleotides deleted outside the variable region.

Characteristics of gAnef derived from 90 gene-amplified products gencrated

from 9 patients were examined in embodiments of the present invention (see




B of FIG 6). Accordingly, it was found that deletion in nef genes
increased as the duration of KRG intake prolongs. . 20 Meanwhile, in the
present invention, a defective nef gene can be defined as one wth a
premature stop codon, one lacking an initiation codon, or one with 15 or
more nucl eotides del eted outside the variable region. Characteristics of
gAnef ddeiamgdes § aml ). gAne- mat, isizes dbfplobations $n geclepatieat and i fh @itieatsi ent s
were exam ned in enbodi nents of the present invention (see -9 Exanples 5
and 6) . wereallr disiutent (26 786, O dBl RidiDihss, off 82af47 cBid prodlicta RepeAcd, 38t | ent s
were all different (see FIG 4). To detail this, of 81 nef gene products
sequencegdvead® deieNGRAallidRLElene Bt | GMn B BERCs Patidhts dalell deRetiohOM 6
patients reveal ed del etion” extended outside the nef gene. In addition to
gross de i iy t n en etic 5 defects such a n- hi oni ne
it a1 Beash Sl e rlP bl o B p BRGLE e BB BB B oA BRI beer ve
fromthe lified products of pati.ents who took the red i nsen

Pr of & afioYOR SHUCE] Ve TIiGRAE SR tioR GOfRAH GUOTBR U SoPr et MBIl on 10
may be rePrpsented as the follow ng sequence: GenBank accession no.
AY36336delqtions 1688 obsayed d8mn trpmlified produces pf datigote 6010 GokDhE2EE2 3,
DQL21724, DQA00934, DQ400937, AY221661, AY260802, AY260801, DQL21742,
D@B3942&indoq 21744, DQU00939, DQL21778, DQL21780, DQL21781, DQL21782,
DQL21786, DQL21788, DQL121828, DQ121831, 15 DQL21832, D@39434, DQL21840,
DQUA00942, AY221690-91, AY363319,

Preferably, defective nef genes by the method of the present invention

10 may be represented as the following sequence:
GenBank accession no. AY363362, DQI121683, DQ121685, DQI121686,
-DQI121718, AY260799, DQ121723, DQ121724, DQ400934, DQ400937, AY221661,
"AY260802, AY260801, DQ121742, DQ339428, DQ121744, DQ400939, DQ121778,
DQ121780, DQ121781, DQ121782, DQ121786, DQ121788, DQ121828, DQ121831,
15 DQI21832, DQ339434, DQI121840, DQ400942, AY221690-91, AY363319,
AY363321, AY363322, AYS84765, DQ400944, AF462781, AF462783, AF462784, §

DQ121924, DQ400947, DQ121943, DQ121946, DQ121951, DQ400949.

20
The present invention will now be described more fully hereinafter
with reference to the accompanying drawings, in which exemplary embodiments of the
invention are shown. This invention may, however, be embodied in differeht forms

and should not be construed as limited to the embodiments set forth herein. Rather,
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AY363321, AY363322, AY584765, DQ400944, AF462781, AF462783, AF462784,
DQL21924, DQU00947, DQL21943, DQL21946, DQL21951, DQ00949. 20 The present
invention will now be described nore fully hereinafter wth reference to

t he acconpanyi ng draw ngs, in which exenplary enbodi nents of the invention
are shown. This invention may, however, be enbodied in different forns and
shoul d nb¢selemnbodiiféntsiad p@evidedsd gt tios dRelosurd edllenthsroagh ahd codnpless ei n.

Rat her, -10 these enbodi ments are provided so that this disclosure will be

thor 0ug Rl QAP tho i e AR nd BRERCSHEIRRL, Lhe art to

enbody and practice the invention. Exanple Patients and KRG treatnent 5
The present inventors defined a Long-Term Sl ow Progressor (LTSP) as a
pati ent whose annual decrease in CD4 T cells was | ess than 20/ 11 over 10

years in the sence_of antire viiral therapy. According to these
criteria, 14 pi’?‘?@ﬁﬁ%l%@“t%?'&gg&(#waggel&SP. O these 14 patients, 11
were infected with subtype B. One of the 11 patients was excluded due to

li mi fed sanpl e avaiThedrpsonyinyeptorsedeliged e Lpng e v drogressoNIAS ) PSPs  wer e
di agnosed between 1987 and 1993, and one was diagnosed in March 1996.

FIGS. 1 aga\’/bﬁe& WhES GRhudl Bcidledh D AT e whO1dsd 8Ra 20A1%HEr YRSed?®in the

antiretroviral therapy in the present study period except for patient
93-04, who was intermttently treated with ZDV (daily dose of 200 ng or

300 1) ahEciol ART hitirdPSAral OhApySt A8Siding TR fleke f@MEiDal4 Gatientdi féreut KRG
intake and antiretroviral therapy formed a control 15 group. [nforned

wr .i tten £QREEHLs 1RSe OR Al 4 ﬁa?ﬁg?fpw@%rlhke%{eﬂ%{;i}h subtype B. One of the

11 patients was excluded due to limited sample availability for nef géne determination.
10  Nine LTSPs were diagnosed between 1987 and 1993, and one was diagnosed in March
1996. FIGS. 1 and 2 present the details of the 10 LTSPs. There was no antiretroviral
therapy in the presént study period except for patient 93-04, who was intermittently
treated with ZDV (daily dose of 200 mg or 300 mg) from April 1993 to August 1997.
Thirty-four patients without KRG intake and antiretroviral therapy formed a control

is group. Informed written consent was obtained from each participant.
The KRG treatment in HIV-1-infected patients was initiated at the
- Korean NIH in late 1991. A red ginseng powder capsule which can be purchased from
‘the Korean Ginseng Corporation was used for testing the KRG For each patient, the
daily dose of KRG was 5.4 g for male patients and 1.8 g a day for female patients.
20 Male patients took six 300 mg capsules three times a day. The average amount of

KRG supplied to the 10 LTSPs was 11,629 + 5,040 g for 135.6 = 23 months (see FIG 2).

Example 2: Population study

CD4 T cell counts were measured about every 6 months in 10 LTSPs
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The KRG treatnment in H V-1-infected patients was initiated at the Korean
NIH in late 1991. A red ginseng powder capsul e which can be purchased from
t he Korean G nseng Corporation was used for testing the KRG For each
patient, the daily dose of KRGwas 5.4 g for nmale patients and 1.8 g a day
for female patients. 20 Male patients took six 300 ng capsules three tines
a day. TfehavExagplednputhic followiBenah@p! i Bidod ovat ldeaviD frbrhSfash patent bnd29

5,040 g for 135.6 23 nonths (see FIG 2). Exanple 2: Popul ation study CD4

T cell %ﬁgh&a%I&d”ﬁ%ﬁbk{&%aﬁt&H& @BYM) bn A Ramble Hrd Tfibated 1WitRf t he
Example 1 by the follow ng nethod. Bl ood was drawn from each patient and

i ph . ' ted
bt Pher ol TEOCUG A PELLR. (BRI cePRCIRMEIE uiaibated
oo sfineE B b oA N s 0BT SPGB SHRSEES ey "
.FACScan _(Bect on-Di ckinson) flow cytonetry. The patients were nof treated
Wit h3 HAA&@A, ) arlevels ofcp4Toclls | werg opsyredd by Fddswgn f(Bsaionddickipgon)t Howoy 1

177/1 over 135.6 t 23 nonths of KRG intake. This corresponds to an annual
decr easeytomditye | evel of CD4 T cells of 13.3/pl with KRG 10 intake (see
FIGS. | and 3). The 9 patients in this study were infected with Korean

subcl ade B (KSB) Hithe patieARdvé@@hyt @éed@ith¢DAART; i1 e T4 Talleduusst h HI V-1
derived fromcontam nated blood clotting factor 9 manufactured abroad. The

HLA progiagslied £&R'A4SHRG7Hy Rl :§t1’7’7/u1 over 135.6 = 23 months of KRG intake.

This corresponds to an annual decrease in the level of CD4 T cells of 13.3/pl with KRG

10 intake (see FIGS. 1 and 3).
The 9 patients in this study were infected with Korean subclade B (KSB) HIV-
1, and only one patient 87-05 was infected with HIV-1 derived from contaminated blood
clotting factor 9 manufactured abroad. The HLA prognostic score(Sung H, et al,
.(2005). Clinical and Diagnostic Laboratory Immunology. 12:497-501) was -1 for
15  patients 89-17, 0 for patients 90-50, 92-13, and 93-60, 1 for patients 87-05 and 90-18,
and 2 for patients 90-05, 91-20, 93-04, and 96-51. The mean HLA prognostic score
was 0.90 + 1.10. Although this value was not significantly higher than the value of
0.29 £ 1.19 in 68 HIV-1 infected Korean patients (P > 0.05), 4 patients (90-05, 91-20,
93-04, and 96-51) with the highest HLA score have shown better prognosis with respect

20  to CD4 T cell counts.

Example 3: Occurrence of gAmef in LTSP according to red
ginseng intake

Proviral DNA extracted from uncultured PBMCs, obtained at 6-month
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(2005). dinical and D agnostic Laboratory |nmunol ogy. 12:497-501) was -1
for 15 patients 89-17, 0 for patients 90-50, 92-13, and 93-60, 1 for
patients 87-05 and 90-18, and 2 for patients 90-05, 91-20, 93-04, and
96-51. The mean HLA prognostic score was 0.90 1.10. Although this val ue
was not significantly higher than the value of 0.29 1.19 in 68 H V-1

i'nf ect edinkovatganpahé eet genefn zath Smple dvaetdnglifed (B0ddible- Bk-tdAPle-neHed 04, and
96-51) with the highest HLA score have shown better prognosis with respect

20 to CO¥CH, &€ ﬂevﬁ%lgt&sc@earma &ge%uw@ﬂ irffrs (TS T5° lafid L TR? ageor di ng

to red ginseng intake Proviral extracte from uncul tured PBIVCs

obtal nedsge%nﬁ@g}g@wmeréﬁe%ﬁa Yeloee Deggoqbgg%t 06T (19SSP BB SRR, Ve e

anplifie or triple-nes usi ng

and L&B%&%&Eﬂ RoroeBpd)Joing s Veraro 210981 9R5E0G 5%%&'%& e

(2000) Jour nal of Vi rol ogy, 74 10581- 10588 and the th| rd round 5 priners
Nef 3 SancPrips NeEnand/Reft dfang MRosf) allo(H98) -Srrmelqaf risquiredniranme

Def i ci ency Syndr ones, 17:58-68; KimYB et al., (2003) AIDS Research and
Humman  H¢ffcéaricy @&é:onike@,: BESS@ZSKimnYBcﬂoalda{M(B)\MIDS Besmatdh kmbiamaet hod. A
maxi mum of 5 PCR reactions, including a negative control group, were

per f or MeRbRSIrusBDI:61RE2 WM acCi@arick With a el ReBwRmRdhied. s Aeiaimuhidfised and
then sequenced directly. PCR 10 contam nation was nonitored by physical

Separ o O Sl 5N (b AL, OB o AT oo o
one time. The PCR products were purified and then sequenced directly. PCR
10  contamination was monitored by physical separation of PCR products following each
procedure, such as BLAST search, comparison of amino acid codons by manual
‘alignment, and phylogenetic analysis.
Test data were expressed as mean % standard deviation. Statistical

significance was estimated by Student’s 2-tailed ¢-test and logistic regression controlling

15  for the subject effect (SPSS package version 12.0).

As a result, 479 nef genes were aﬁpliﬁed from 137 PBMC samples
taken from the 10 patients at different time points. Nine of the 10 patients and 47
(34.3%) out of the 137 samples revealed gAnef at many time points (see FIG. 2). Of

20  the 479 nef gene products, 90 (18.8%) were gAnef (see FIGS. 4A to 4C).
Of the 9 patients with gAnef, 7 only the wild-type (WT) product was
revealed prior to detection of gAnef. In these 7 patients, a total of 136 WT products
were obtained from a total of 44 PBMC samples prior to detection of gAnef (see FIG. 2).

- Samples were unavailable for the remaining 2 patients (89-17 and 91-20) prior to
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al i gnnment, and phyl ogenetic analysis. Test data were expressed as nean
standard deviation. Statistical significance was estimated by Student's
2-tailed t-test and logistic regression controlling 15 for the subject
effect (SPSS package version 12.0). As a result, 479 nef genes were
anplified from 137 PBMC sanples taken fromthe 10 patients at different

ti me poidetestiomiofigAnéf. t Mhe hixdpmt tirne fionacsmrmhéncepidht 3PKRGuIntadfe tohibe fiBT sanpl es
reveal ed gAnef at many tinme points (see FIG 2). O 20 the 479 nef gene

product sdetedflon dBgRARF Wkr &7 S6RBE (I(aﬁg%ﬂétﬁﬁ) (€bA HIG. 3f0) -In PhrtichRr,Sho T ent s

with gAnef, 7 only the wild-type ( product was revealed prior to

detect i %{géne BEarkd F&%ﬁ%ﬁl}ﬁ@%@a@ﬁﬁﬁ% |(9(ﬁ0§,f§0@18 %—ﬁ%&'@}@h?gé{{%f&hemr e

obt ai ned omatota es prior’to tection gAnef (see
FIG 2).,. Sanples were unavailahble far the remaini 2 patient -17 and
o120y HeieSROR o SARSE a8t Al Ferk s SRt b%efndRnk b e SR c arent
of KRG intake to the first detection_of gAnef was 67 nonths (range;

19- 181) ipteke Hpetaitad occyrrepgeiraies phgdnet ja cagh patignt e aviollspéar ed consistently
in 4 patients (90-05, 90-18, 92-13, and 93-04) before the detection of

gAnef, suggesting tRatient $i0% was carinfasted ovitht HOW et HEGH sybiypé BadrtivieG 5
I.ntake. Detailed occurrence rates of gAnef in each patient are as foll ows.

Pat i ent fibin @ontaménatat eloftidgt factond! h THEYariard Hehh Irestutvhy pethBKR S inviee from
contam nated clotting factor 9. The patient began treatnment with KRG in

é une 19944, MALoRPHRhLAREE YGRE IOBbughlAHOFaR1Ihnt &b o it KIRGE | ow
g KRG  intake, the counts have Dbeen well maintained for 11 years
conpar e(ijntw(é, I?hec&%gsel%avie %e&b%ell maintained for 11 years compared with changes in the
10  previous 7 years without KRG intake. To date, the patient has not revealed any AIDS-
related symptoms. A 9 bp deletion was detecied at the same location in 25 out of 27
nef genes, and a premature stop codon was detected (see FIGS. 5A to 5D).
Patient 89-17 began treatment with KRG in December 1991, and
‘compliance was not consistent. The present inventors amplified 36 nef genes over 7
15 time points of from July 1993 to January 2002, and 8 gross deletions in nef genes were
detected.
Patient 90-05 was diagnosed with HIV-1 infection in February 1990
~and began treatment with KRG in December 1991. This patient showed the best
complicance for KRG therapy in the present invention . In addition to the 21,522
20 g of KRG supplied, the patient self-administered KRG from personal purchases. The
first instance of gAnef was detected in August 2002, and 14,982 g of KRG was supplied
for 128 months from initiation of KRG treatment. Samples taken prior to August 2002,

when gAnef was first detected, were repeatedly checked for the presence of gAnef but

there was no sign of gAnef (see FIG. 1).
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10 previous 7 years wthout KRG intake. To date, the patient has not
reveal ed any AIDS- related synptons. A 9 bp deletion was detected at the
sanme location in 25 out of 27 nef genes, and a prenmature stop codon was
detected (see FIGS. 5A to 5D). Patient 89-17 began treatnent with KRG in
Decenber 1991, and conpliance was not consistent. The present inventors
anplified 36 nef gefuieno9@8 Avasldiagnaved patmBIVdf infeation dnlMax 9990 tand Januar y
2002, and 8 gross deletions in nef genes were detected. Patient 90-05 was

di agnoseadgm trlatideM: vith KIFEG § DBcdnibdr@ b9 Laowel 80 mpiiad cdafiinrcatngat ast Wi t h
KRG i n Decenber 1991. This patient showed the best conplicance for KRG

t her apy nlo'E‘ Rt SR ﬁts'f‘}/rfsfhgl QBf Aﬂeﬁ%js'&ét dia Jh§?19@37 67 fnotthsrth KRG

suppl i ed, e patient sel m ni tered rom p sonal pur chases. The

Qgéséubﬁsﬁ% Foblad hBmhiRaPha e .gﬁﬁ%ﬁ% KB TSP LB o<

taken prior to August 2002, when gAnef was first detected, were repeatedly

checked cbont fohthipl’ BYR pakemdf rghnafnedutovet 5ad/pl wasntildamiagn 2003, décredsedsee FI G
1). 14 Patient 90-18 was diagnosed with H V-1 infection in May 1990 and
began treatnment with KRG in Decenber 1991, however conpliance with

Lreatmeds 4081 imf&fa%rsoﬁif@? StPibn dd88adoli 1S tll%zge'ir?@%ﬁ)b&f 26Anefpias depected in

July 19 nont rom 1nitiation of treatnment supplying 7,212 g of
KRG (see FIG 2). The CD4 T cell 5 count for this LTNP patient naintained

over SOG(MA d4BicdNtdre JARHBiNed2A0Rss ARG Pﬁ@@ﬁml txﬁtﬁ‘% }ée} J0boMa 4RA3, and
~then decreased to 112/111 in Cctober 2003. Plasma H V-
increased to 267,000/ml and 115,000/ml in December 2001 and January 2003,
respectively.
10 Patient 90-50 was diagnosed with an HIV-1 infection in December
1990 and began treatment with KRG in February 1993. Samples obtained before
September 1993 were unavailable (see FIG. 2). WT nef genes were detected in the

absence of gAnef in July 2001 (6 nef genes). The patient did not take KRG for about 2

years prior to July 2001. The first instance of gAnef (1 out of 5 genes) was detected in

15 6 consecutive samples in November 2001 (see FIG, 2). CD4 T cell counts were 434/l

(26.3%) in January 2005 (total KRG, 17,256 g).

Patient 91-20 was diagnosed with an HIV-1 infection in June 1991 and
began treatment with KRG in December 1991, and compliance with treatment was
consistent. The patient donated whole blood on October 28, 1989 (Cho YK et al.,

20 (1996) Journal of Korean Society of Microbiology. 31:353-360). The present
inventors first detected gAnef on December 14, 1994 after 36 months of KRG treatment

supplying 1,812 g of KRG (see FIG. 4). CD4 T cell counts were maintained over

553/141 (28.8%) in July 2005 (total KRG supplied, 17,800 g), and viral loads were 5,825
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RNA copi es were maintained at |ess than 15,000/ m wuntil the year 2000 and
then increased to 267,000/mM and 115,000/ m in Decenber 2001 and January
2003, respectively. 10 Patient 90-50 was diagnosed with an H V-1 infection
in Decenber 1990 and began treatment with KRG in February 1993. Sanpl es
obt ai ned before Septenber 1993 were unavail able (see FIG 2). W nef genes
wer e dettedt/0iRNAkvepiesthd efiplasod figanbily i 99 Viol Ma2BQ@003.6 nef genes). The
patient did not take KRG for about 2 years prior to July 2001. The first

instance of gAnef (Batiwt 9,@1‘135:@%@;&1%}1@@@@&&&@% Muylf98. congiedIv-ive
sanpl es in Novenber 2001 (see FIG 2). CD4 T cell counts were 434/111

(26. 39 Jobd@PHAL o0l ARPI o RCRIVT 384i0) woBBbhtiieddl FebhiIRS dBpagnosed

with an HHV-T infection 1 n June 1 began treatnment wt

“donat od HitbiweaRicaf SAReE0E sletild ST, YRt T LE subidt T

of Korean Society of M crobiology. 31:353-360). The present inventors
firsts dexdadgiled3gAdiein blayDooendidr a baselih@ DA e¢ll 6urtoior KR GfintdRE waseat nment
supplying 1,812 g of KRG (see FIG 4). CD4 T cell counts were maintained
over 553/111(28.8% in July 2005 (total KRG supplied, 17,800 g), and viral

\oads vetgR, fesvr L lOchl $ORIREWA ORLE MMk NP T 15 ORald! YTHEIIT 1 O

March 2003." Pati ent began treatnment wt y 1993. Anti-H V-1
anti body was negative in April 1991. H V-1 infection was confirned in

Febr uar yordQ3Pinvalth& collll &fdct BRn&in FRIEERbEC209200GhE hitobht ¥ KRG8pplRd The
first T cell count was
was 8,790g, and there was additional amount by personal purchases.

Patient 93-04 was confirmed to have an HIV-1 infection in April 1992.

10  In February 1997, following self-administration of KRG from a personal purchase, the

CD4 T cell count was 380/ul (33.9%).. The present inventors started to supply the

KRG from September 2000. The patient also took independently purchased KRG
The present inventors obtained 30 WT nef only until March 2004. The first instance of
| gAnef was detected in August 2004.

I5 Patient 89-17, the wife of patient 93-60, was diagnosed with HIV-1
infection in October 1993. According to medical records at the time of initial infection,
primary infection related symptoms appeared in March 1993. The patient began
treatment with KRG in November 1996. As the only female, the patient could not
tolerate the daily dose of 5.4g which caused facial flushing, and thus took a smaller dose

20 of 1.8 g (mainly) to 3.0 g since 1998.

Patient 96-51 was diagnosed with HIV-1 infection in April 1996. The

CD4 T cell count and CD4/CDS ratio were 634/l and 1.13 in July 1996. The first 2
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5 241/11 (13.19% in May 1992 and a baseline CD4 T cell count for KRG intake
was 206/11 (16.59% . The CD4 T cell count was mai ntained well for 14 years.
The present inventors could detect gAnef in Decenber 2002. The anpunt of
KRG supplied was 8,790g, and there was additional amount by personal
purchases. Patient 93-04 was confirmed to have an H V-1 infection in April
1992. 1dmiplesFalen ar (ctbder72000oindovapteynbse 1200 bdowintrimadr 2t Wohreffgerk®s flrom a
personal purchase, the CD4 T cell count was 380/11 (33.9% . The present

i nvent orsangpl@rtelesh 0 ApHPRDE2, tthe prést fnfvomoSepdtanit eARE0R. 1 Dhe opatagnt al so
t ook i ndependently purchased KRG The present inventors obtained 30 WI nef

only Unsgéneivﬁj(ﬁmlgﬁgﬂseeﬁ@ dyrst instance of gAnef was detected in August
2004. 15 Patient 89-17, the wife of patient 93-60, was di agnosed vvlth H V-1

infection in Cctobey, ] 1t10nyﬁﬁ8%r9§te ifv@n {je %hﬁ&?clgﬁd}?eg%ng]?rgﬁd

initial infection, pr I nf on re nMa ch
1993.. The nt. began trren wi.th K enber 1996. e only

T emale, SHEISATAT SO0 thorth Nl arieds CREHLKIE GISE 810 SLSERAFEn caused
facial flushing, and thus took a smaller dose 20 of 1.8 g. (i nIY) to 3.0
g si nce thgopy. Phnpesthoe. Ge mesent inygposeabipine Hednal GZFﬁ"/el:m rFamplApr i |
1996. The CD4 T cell count and CD4/CD8 ratio were 634/11 and 1.13 in July
1996. THE.8%hy Bom2 patle@tssE@ifthes , Theadfere, imtcBns aif pati@fpnapld, Belpgamebte 2001,
contained 14 WI nef genes. In sanples taken in April 2002, the present

I nvent orfostatien el giNeeivak BighifRehtlPhigheriaf 10 TESRS(34 B¢HARAN D) the eentkd]G 4) .

group (4.8%) (P < 0.001, see A of FIG. 6).

10
Example 4: Relationship between the occurrence of gAnef and duration
of KRG intake
The occurrence of gAnef among 479 nef genes in 137 PBMC samples
of 10 patients was assessed in relation to duration of KRG intake. The duration of
15 KRG intake was <3, 4-6, 7-9, and >10 years, and 22, 30, 35, and 50 PBMC samples in
the same order were used to amplify the nef gene by the same method of Example 3.As
a result, there was no detection of gAnef in 12 samples obtained prior to 18 months of
KRG-intake. The proportions of samples containing gAnef increased according to the
duration of KRG intake. The proportion was shown as 13.6%, 26.7%, 31.4%, and
20 50% in order of <3, 4-6, 7-9, and =10 years (P<0.01, see B of FIG. 6). In particular,
gAnef started to show after 9 years of KRG intake by 2 patients (90-05 and 92-13).
Accordingly, it was found that the occurrence of gAnef increased in

proportion to duration of KRG intake.
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In addition, the present inventors anplified 154 nef genes from42 5
sanpl es obtained fromthe 34 control patients wthout KRG intake and
antiretroviral therapy. Anmong those, the present inventors obtained 4
gAnef (2.6% in 2 sanples (4.8% from2 patients (5.9%. Therefore, in
terns of patient, sanple, and gene, the proportion with gAnef was

si gni fi cant | y Exagipde S NatLIO‘eIQTSgseK 34.3% than in the control group (4.8%
(P < 0.001, see Aof FIGG6). 10 Exanple 4: Relationship between the
occurrence of gAnefTlndhsiactatistivn oDgAKREG fromh a8 pitrucoc gemaretad efraft §Anef
anong 479 nef genes in 137 PBMC sanples of 10 patients was assessed in

rel at i ompatientd drbun@aiedSRE1GNE 2 KBk anlingti S £ihk QkeQif thd GclkiSa teMtRleaonas 53,
4-6, 7-9, and > 10 years, and 22, 30, 35, and 50 PBMC sanples in the sane

d f qﬁ%m{% f le 3. As
-grrg;u\ll\lt% E??%a&%s%u él%éleetgtgﬁct)ﬂ?{ﬁ gg%ﬁ"eg ‘Q%f sarrplesh%gtggiorfﬁﬁ@g?i gr to
18 th f t A f
. ncf‘g)Qsé%f%s%eop%%%‘t o FRaigioR et eﬁ,ﬁ% ¥ Ralh -b%?ZB&ﬁﬁﬁ@? lsfs e
shown as 13.6% 26.7% 31.4% and 20 50% i n order of nd

> 10 yedlegvebaynpthe supplp obtaingdcos)uly f, p39T wers a@vealesméfpag?f&r% ‘1o show
after 9 years of KRG intake by 2 patients (90-05 and 92-13). Accordingly,

it was fApardirpmathist dase,cdlcdeletams an dlie geshe iwere derdend from fpsinglesite dseet o
duration of KRG intake. -17 Exanple 5: Nature of gAnef
FIG. 5). Of the 81 nef gene products sequenced, 56 revealed deletion within the nef
gene only and 25 revealed deletion extended outside the nef gene from 6 patients.
10 The deletion size relative to NL4-3 ranged from 94 bp to 735 bp
(median 368 bp). Two gAnef (AY260801 from patient 90-18 and DQ121943 from
patient 96-51) revealed a deletion larger than a normal nef gene size (ranging from 621
- to 630 bp) and did not contain any partial nef gene. The sizes of deletions in each
- patient and in 9 patients were all different (see FIG 4).
15
Example 6: genetic defects and deletions smallef than gAnef
In addition to gross deletions in the nef gene, the present inventors
observed genetic defects such as non-methionine initiation codons, premature stop
codons, and small deletions. Patient 87-05 had a 9 bp deletion in 25 out of 27 nef
.20 genes, isoleucine as an initiation codon, and a premature stop codon in another nef gene.
A non-methionine initiatioh codon and 3 premature stop codons were detected in the nef
| gene in October 1993 in patient 90-05. Patient 93-60 had a non-methionine initiation

codon and 2 premature stop codons in the nef gene in November 2000, a premature stop

codon in July 1993, and deletion of the last cysteine in the nef gene in June 1999.
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The characteristics of gAnef from 90 products generated. from9 patients
are summarized in FIG 4. Exami nation of the size of the deletion relative
to NL4-3 reveal ed various deletion types. Sequences were deternm ned for 81
of the 92 5 nef gene products. Two deletion sites (6 bp + 116 bp)
(AY221661) in the nef gene derived fromthe sanpl e obtained on July 6,
1997 were reveal ed Aefording itethe p@sarg. inventian tasfdeseribej aborassiministerigs| et i ons
in the nef gene were derived froma single site (see FIG5). O the 81 nef
gene pr addgimsecrgetguemnbdidt inh@tadewtia HEY - dednadaren deletibn froilvesfigefies igdH¥-onl y and
25 reveal ed del etion extended outside the nef gene from®6 patients. 10 The

del eti orl.simréf@ﬂea&me/grésent%&id@eﬂ%ef SRR 9diybapplied 43P pedvenfibiedhan 368
bp). Two gAnef (AY260801 from patient 90-18 and 21943 from patient

96-51) revs | etion | arger than a normal nef gene size (ranging from
621 to%%%ﬂiﬁ;afg‘r%ggdi d not contain any partial nef gene. The sizes of
deletions in each patient and in 9 patients were all different (see FIG
4). 15 Exanple 6: genetic defects and deletions smaller than gAnef In
addition to gross deletions in the nef gene, the present inventors

observed genetic deWadedhe iwigntian han beest HWPH@Y@PWP&E‘]O@FSE’B%?@
premature stop codons, and small deletions. Patient 87-05 had a 9 bp

del et i omeferen2s taoenenyflary 2umtedi@enty dwewf, it soll bacnderstasd by thesetaf ardinarycodon,
and a premature stop codon in another nef gene. A non-nethionine

i nitiatiskill otherrahdt JaiRMBhbES iat fofn Gadaktilvansy detnedeatedein withoutef gene
in Cctober 1993 in patient 90-05. Patient 93-60 had a non-nethi oni ne
Anitiali@Paifedem ﬂi@dsggit%ﬁ BSPY & tht BRsERIRNS 0N o REAASS bPaRFollSWIV erber

2000, a premature sto

10  claims,
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codon in July 1993, and deletion of the last cysteine in the nef gene in
June 1999. -18 1 - - - ------- -- According to the present invention as
descri bed above, adm nistering red ginseng to a subject infected with
H V-1 can derive deletion fromnef genes in HV- 1. Therefore, the present
invention can be effectively applied for prevention and treatnent of AlDS.
5 Wi | e WARATAS SRABMERES:heen particul arly shown and described with
reference to exenplary enbodi nents thereof, it will be understood by those
of ordinary skill in the art that various changes in formand details may
be made therein without departing fromthe spirit and scope of the present
invention as defA meghdy fohenduelngonéfdgtivel RefC baidTn HIVO1, Wihich! SorfpdelED | S:
1. A nethod for inducing defective nef gene in H V-1, which conprises
adm ni st.ggd; i nﬁ@ﬁ . [ igct in need
thereoffﬁﬁhgg%ﬁﬂ%ﬁgéﬁgﬁﬁgg of ¢ 5F§§%?9%H%f§§ﬁﬂ?hgﬂgﬁg?E%%ﬁfg a patient
infegted with HV-1. 3. The nethod of claim 1, wherein the effective
anount is 60 to 90ny/

2. The method of claim 1, wherein the subject is a patient infected with

HIV-1.

3. The method of claim 1, wherein the effective amount is 60 to 90mg/

10 kg body weight/day.

4. The method of claim 1, wherein the red ginseng is administered for

at least 5 years.

15 5. The method of claim 1, wherein the defective nef gene is selected
from the group consisting of one with a premature stop codon, one lacking an initiation

codon, and one deleting of more than 15 nucleotides outside the variable region.

6. The method of claim 1, wherein the defective nef gene is selected |
20  from the group consisting of GenBank. accession No. AY363362, DQI121683,
DQ121685, DQ121686, DQ121718, AY260799, DQ121723, DQ121724, DQ400934,
DQ400937, AY221661, AY260802, AY260801, DQ121742, DQ339428, DQ121744,
DQ400939, DQ121778, DQ121780, DQ121781, DQ121782, DQ121786, DQ121788,

DQ121828, DQ121831, DQ121832, DQ339434, DQ121840, DQ400942, AY221690-
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10 kg body weight/day. 4. The nethod of claim11, wherein the red ginseng is
adm nistered for at least 5 years. 15 5. The nmethod of claim 1, wherein
the defective nef gene is selected fromthe group consisting of one with a
premature stop codon, one lacking an initiation codon and one del eting of
nore than 15 nucl eoti des outside the variable region. 6. The net hod of

cl ai m 1,90 Aer3EB3A19,HeY 3e¥3ddt AYEOHER, ar84765, ROHND4EY, AW%B&MF*@@%W
consi sting of GenBank accession No. AY363362, DQL121683, DQL121685,
DQ121686AF4RT24,7 1BQ1AYZB0 7 W40 2,1 7R 12 ¥R 1 12312 100 0P84 21914 GhE 37,
AY221661, AY260802, AY260801, DQLl21742, D@39428, DQL21744, DQ00939,
DQL21778HQiepiad 780, DQL21781, DQL21782, DQL21786, DQL21788; DQL21828,
DQL21831, DQL21832, DQB39434, DQL21840, DQAUA00942, AY221690- -20 ---- ------
- 91, AY363319, AY363321, AY363322, AY584765, DQU00944, AF462781, AF462783,
AF462784, DQL21924, DQ400947, DQL21943, DQL21946, DQL21951, and DQ00949.
21
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