
.tiJ 0 .:::::r. ~ ..d i.f ...d 
nl'Jbbtlnb~6'l6H9I'Unlb'Ll~:ijln6flt16f:;~Bb'WB6f'Jl,:j humanized mice b'W€l 

b~~tlll1 m'Ufll 'J'YI~ 6fBtJ1f1~'UbB~51'Ll'J:;~U nB'Unl'JVI~6fBtJ1 'Llll'U'liV 
~ 

Isolation of human hematopoietic stem cells from cord 

blood to construct humanized mice for HIV vaccine in Pre

clinicaL testin~ 



• mMl~1\11~~'U1mb'VfYlfhfiCJ~~ -rfl';~~1)~~~ bb~~ C-Jj3\ . 'U . ?lYU1~.~1'ihfi ~1~~fllw.J'ul[)fl'U vh~, ~ 

rhtJ1fl~1bb!;l~Lb'U~'l11-iieJfl(i) b~'Ul'h~11'Ulfl~~n1~l~CJ-d 

1~~'U'vl'u el ~VI'U'Un1~~hi'tI'\J1 n b~'Uel~VI'U'Ui11t1'\J1n~~'U161 
" q q, d.J 

t1~~~hu.:j'U'th~:U1 W ~ct'ct'~ 
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1nilLf1~-l n\m'U~?11il1~\.l humanized m ice model LU'UVll-lL~ €In~?11:Ul'Jrl1-Mm'JI?lBU?1tiB-lVll-l.niJ~:unuvi , " , 

1nilLf1~-lnum'JI?lBU?1tiB-l1tiflti:Uln~?11il m1T""Jf1B humanized mice LUtiV!tiVl~~B-l.m~1umJtl~ncilm'll~~ 
, "" 

~titllLDIil'IJ&ffiti (C034+ human hematopoietic stem cells) ~Lwn1~~lm~B~~b~1:::~ln?11tJ?1:::~BVllJn 

bLJnfl~B~ bvlB1-Mb'll~~~titllLDIil'IJB-lflti1tl L~~ru b~U11?lbUtib'll~~~1U~\il'lJBU~B mJI?lBU?1tiB-lVll-l.niJ~:unti L"Il'U 
v " , 

lymphocytes bb~::: macrophages 1tiV!\j llil~~BllmJtl~ncilm'll~~~'UtllLDliltlJ:::?1Ufl1l:U611L1~ ~m~B 

?1l:Ul'Jrll?ldl~'ViUL'll~~viL~tJlnud:::uu.niJ~:unti'IJB-lflti1~:Ulnn1l 20% L~m~l::: L~BIilV!ti:w1I?l'Jl~ ~lnm'Jtl~n 
'" " '\J 'U 

cilm"ll~~~titllLD~ 200,000 b"ll~~bbn~nV!tibLdnfl~B\ilB1tJJ:::V!11-l 3-5 1ti 'oilltil'U 57 ~1 'ViU1lij~nV!'UL~tJ-l 
'" \J' \I '" 

13/57 (22.8%) ~ijL"ll~~.niJ~:un'U'lJB-lfltiB~:Ulnnll 20% LL~ijL~~-l 8 ~lviJBIil;glI?lB~~ti?1l:w1Jmll:Ul
" ., \J \J 

Vl\il?1BU1fl~ti1~ l\iltJijrilbtJ~m'll~~.niJ~:unti'IJB-lfltiB~~ 56.7% (24.5), ranoe 22.9-89.2% nBti~~:::ijmd~~
"U "\J ~ 

1vJvl1 (electroporator) 1titl~:w1ru 1001:ulfldn1:U 3 flf.:J LL~m::fl~-lv1l-lnti 2 ~tl~l~ LL~:::vhm'JtlJ:::LiJtimd 

I?lBU?1Um'Vll-l.niJA:untiv!~.:J-:Uln~IilL~:U~ 3 fl'JU 1 ~tJ\ill~ 1ti'IJru::;~V!ti~n 2 ~lLUti negative control ~-lrln 
\J , '\J '\J 

" ~\il~ltJ plasmid vector (pCMVkan) mdfl1'mnuml~mJI?lBU?1tiB.:JVll-l~ltiLLB'U~UB~~ltJ15 western bLot 

LvlB~lTVI\lijmd?1~l.:J anti-gp41, anti-gp 120 V!1B anti-gp 160 V!1B1:I.j ~-lt:-J~'lJB-lmJVl\il~B.:J 'WUllV!'t,11:I.jijmd 

?111-lLLBti~U€I~I1l.:Jmil1L~~ flru:::~:5'~I?l'Jl~mdI?lBU?1ti€l-lVll-l~lUL'll~~~1~16 ELiSpot l\iltJm:::~tiL'll~~~l~" , 
pooled peptides 'lJB-l HIV-l CRFO 1_AE LL~::: HIV-1 B 'WUll ijV!\j 1 ~1 Vjijn1JI?lBU?1U€l.:J~€Im'Jm:::~ti~ltJ 

HIV-1 CRF01 AE ~ 90.7 SPC (spot forming cells)/l0
6 

splenocytes LL~::;I?lBU?1'U€I.:J~€In1dm::;~u~lCJ 
..d 6 rLI d.:::ol I 

HIV-1 B pooled peptides Vl 153.3 SPc/l0 splenocytes LL~:::V!\j 1 1?l1 :UL'WtJ-lmJI?l€lU?1tiB-lI?lBmd 

m::;~ti~lCJ HIV-l B pooled peptides ~ 85.3 SPc/l0 
6 

splenocytes l\ilCJ~1:I.jijmJI?l€lU?1'U€I-l~Bm'Jm::;~'U 

~ltJ HIV-l CRF01 AE pooled peptides t:-J~mJfl1'n'l!!lLL?1\il-ll1 humanized mice model.Q?1l:Ul'Jml1:Ul1i 

Vl\il?1BumJI?l€lU?1tiB-lVll-l.niJ~:unti~B1fl~ti1tiJ::;l1lu pre-clinical 1~ bb~'lJU1'UnTJt:-J~1?l humanized mice" , 
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Abstract 

Humanized mouse model is an alternative attempt to find a suitable animal model for vaccine 

testing that closely mimics the immune response in human. Humanized mice are engrafted with 

C034+ human hematopoietic stem cells (HSCs) isolated from human cord blood. HSCs will then 

proliferate and differentiate to immune cells, i.e., lymphocytes and macrophage in mice. The 

engraftment is considered successful if higher than 20% human immune cells are detected in 

mice. Thirteen out of fifty-seven (22.8%) 3-5 day old new born mice were successfully engrafted 

with 200,000 HSCs but only 8 survived long enough to allow for HIV DNA vaccine testing. Mean 

and standard deviation (SO) of engrafted cells were 56.7% (24.5) with range from 22.9-89.2% 

before vaccination. Among these 8 mice, 6 were immunized intramuscularly followed by 

electroporation with 100 f.Jg Asian mosaic HIV envelope DNA vaccine (mosaic 1-3) 3 times, once 

every 2 weeks. The other 2 mice served as negative controls, being immunized with plasmid 

vector (pCMVkan). All mice were sacrificed 1 week after the last immunization. For humoral 

immune response, none of the mice produced anti-gp41, anti-gp120 or anti-gp160 as 

determined by Western blot. ELiSpot assay was used to measure cell-mediated immune 

response. One mouse responded to both HIV-1 CRFO 1_AE and HIV-1 B stimulation at 90.7 SPC 
6 6 

(spot forming units)/10 splenocytes and 153.3 SFU/10 splenocytes, respectively. Another 
6 

mouse responded to only HIV-1 B stimulation at 85.3 SFU/10 splenocytes without any 

response to HIV-l CRF01_AE stimulation. Our study indicates that humanized mouse model can 

be used in pre-clinical testing of vaccine intended for human use. However, method of 

producing humanized mice needs to be improved further. 
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List of Abbreviations 

: Human Leukocyte Antigen 

: Hematopoietic Stem Cells 

: dose of radiation 
-/ 

: NOD/SCID/yc 

: Iscove's Modified Dulbecco ' s Medium 

: Fetal Bovine Serum 

: Interleukin 3 

: Interleukin 6 

: Colony Stimulating Factor 

: anti -glycoprotein 41 

: anti-glycoprotein 120 

: anti-glycoprotein 160 

: Enzyme-Linked Immunospot 

: Spot Forming Units 

: Human Immunodeficiency Virus 

: Circulating Recombinant Form 
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: Graft Versus Host Disease 

: Granulocyte Macrophage Colony Stimulating Factor 

: Interleukin 4 

: B cell activating factor belong to the TNF family 

: Tumor necrosis factor 
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m1'Vl~61e)Lrrfl~lhj~l'v!-r'U11f1~~l~€Jl'il,:j '1 1i1€J,:j~l'U m1'Vl~61 e)'U1'U~~1'Vl~(l€J,:j l~m~:ml1n~l'lll~ n L-ci'U 

VI~VI~€Jn'J~l'ilV ltJ~'U~,:j~m1V1qjl'11'U~,:j (non-human primates) n€J'U~~~i.nlJl1tlvllm1'Y1~61€J'U1 'UfI'U 1Jl 

UqjVll~~l~qjLb~m1V1~~~ e) m11'l€J'U61'U €J'l'Vll ,:j.fJ:iJ~lJn'U1'U~1'l1'V1~(l e),:j bVI~ ldt'T,:jhj?lllJl1tll'l€J'U~1 mlJ~lV1-r'U 
m11'l€J'U61'U€J'l'Y11,:j.fJ:iJ~lJn'U1'UfI'U1Jl€J~1,:ji~b\l'U b~€J'l~lm~'U'U HLA (Human Leukocyte Antigen) ~bbl'lnl'il,:j 

n'U';j~VI'jl'l~~l'Y1~(l€J'ln'UfI'U 11f11·1.1€J'l~'l (non-human pri mates) nr)€J'Uil'l~'l:lJ1 n ~'llU'U~'\.J?I';j';jfl~l~qj€i n 

Lb~m';jVl~'l'U€J'lm1'Vl~61€J'Ulf16/l'U m"J1i human ized mice ~ lVliJe)'U~~lU'U'Y11~€J€Jni6V1~,:j~~~lln€J'\.J?I"J"JfI
~ , 

lb(l~11f11l'i€J1'11"J1lJ~'lr)lliv'l~n'lnnl1~'l iim1Hi' humanized mice 1'Um"J'V1~?I€J'Ul'il'l" €J~l~ll'YdVlmv l'11'U 
" " I 

bfllJ~l~'l (human malignancies), bfl~~b~e) m1~n~ll'll(l~Ii1'Unlbi1~'U€J'lfl'U (human hematopoietic 

lymphoid systems) lb(l~m1~n~1'\.J1::;~'Vl5m'Y'l'U€J'lVlll(l::;1f16/l'U bU'UIi1'U 

nl'H~~m.J humanized mice 611lJl'Jtlvll1m~vm1'\.J(ln~lm'll(l~Ii1'Unlli1~'U€J'lfl'U (C034+ human 
~ 

Rag2-/-gc-/- ~'llU'UVI~mlJii mature lymphocytes bb(l::; NK cells 'Y11'l intrahepatic iJ~'J1V'l1'Uc,j(lm1 
b'\.J~V'\Jb'Viv'U"J::;Vll1~m1'\.J(ln~lm'll(l~Ii1'Unlbi1~~ll'l~mJ~ln fresh VI~€J frozen cord blood 1'UVI'U 'Y'l'Ul1 nl"J 

" " 
Hi fresh cord blood ~::;1~C,j(lm1~e)'U?I'U€J,:j'V11'lJl:iJ~lJn'U~~nl1 flru::;m~V~'l11'lbl(;J'U~\l::;1i fresh cord 

" , \J 

'Y1~?I€J'U HIV DNA vaccine bb(l::;lfl6/l'U~'U'1 l'11'U house dust mite allergy vaccine, dengue vaccine 1'U 

€J'Ulf1~ (€J1\l1i cryopreserved cord blood ~'U€J~lni"l'U~'U~m"Jl(li;l'lbl'lA~'lll~ ?Imm'Ul~1'VlV1'Un'Jru~v!1e:J 
~ ~ 

'U~~1f1 fresh cord blood 1lJ1Jl~~,:j'l) If11~m1m1bn'U cord blood ffiJl~1'Um'J-r'Ud€J'l\llnflru::;n'J1:um"J 
\l~vli"J"JlJm"Ji~v1'UfI'U flru::;ll'Y'l'VlVi"l16'1~~ \l~l(l,:jn'Jru:UVlli'V1Vl~V b~"lJ~ 537/55 l~V'U~€JV ml1 ci1'Ulfl"J'lm"J, 

"m1llVm'll(l~Ii1'Unl~U~~ln6'11CJ6'1~~m~m~~CJ:U humanized mice lvi€J1m'Um'J'V1~61€J'Ulf16i1'Ul€J~611'U1::;~'U 

Pre-clinical" 1Jl-r'Ue)'U:iJ~\llnflru::; n'J1:U m1~11CJ1'U11rum1liCJ,:j m1Hi' lW::; m'J(;J~ 1'l~l'llLiil€J'll'U'Vll'l, 

i'Y1mi"ll?1I'l~'U€J,:j\l~1(l,:jn'Jru:UVlli'V1CJ1~CJ b~'Umfld,:jn1d 1473005 l~CJ1 'Ul d€J'lIi1'U flru~m~CJ~::;1i , " 
humanized mice 1'Um1'V1~6'1e)'U HIV DNA vaccine ne)'U 

1 
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1. bvim~~mJ humanized mice modeL l\91vfll'JbbVm"llrl~~'Unlb-U~\llml1va:::~eJ (cord bLood) bbrl:::Urln 
\J 

~lm.ul~""~ Ra~2-/- ~c-I- bvieJ1.ul:ufll'J'Vl\9l6'leJtJlfl6/i'U1'U'J:::~tJ Pre-clinicaL 

2. LvieJ'Vl\9l6'leJtJ HIV DNA vacci ne (1\91tJal:u1'JmU~tJtJLVitJtJtJ~rm~ntJt:,mfll'J'Vl\9laeJtJ1'U~'l~~'hL-U'Ufll'J 1 um11) 

'fIeJU"'(PJ'fIeNr6<j.Jn7<j1~Y 

lfl'J'lfll'JdbtJ'Ufll'JbWm"llrl~~'Unlb-U\9l\llnaltJa:::~mvieJfll'JL~~mJ humanized mice bvieJ1.ut'Ufll'J 

'Vl\9laeJtJ HIV DNA vaccine 

Leukocyte anti~en, HLA) ~LL~nvh'ln'U 'Yh1~-rtJi~'lllurlmJrleJlJlJlbJmiieJ'Untl ~'ltJrl1~iifll'J~eJtJa'UeJ'l'Vll'l 

,nijr1lJn'U~lPil'ln'U eJ~lwli'Ufll'J'Vl\9laeJtJ HIV vaccine 1tl'i-Ij'U""~eJ1'U~'l;'l1~tJrlfll'J'Vl\9laeJtJ~ LL~mi'tJ1~tJrlm'J 
\J , \J 

'Vl\9laeJtJ~hJm'Ufl'U Lb~L~eJ'l\ll fll'J'Vl\9la eJtJlfl~'U~l'l"l ~'l n~11~eJ'lrJl'Unl'J'Vl\9laeJtJ1'Ua~l'Vl\9lrleJ'llvieJ~mllJ 

UrleJ\9I.ntJrieJtl~\l:::al:u1'Jfl'Vl~aeJtJ1tlfl'Ul~ fll'Ja~l'l humanized mice ~'lbtJ'U'Vll'll~eJn~~ b~eJ'l\lln 

humanized mice l~-rtJfll'JUrln~ltJ immune cells 'lJeJ'lfl'U ~'l'Y'h1Vfl~fll'J~eJtJatleJ'l'Vll'l,nijr1lJn'Uvrtn~\f1tJ'l
\J \J , 

fll'J1ii humanized mice ii.ueJl~LmtJtJnl1fll'J'Vl\9laeJtJ1'Uw\~'Vl\9lrleJ'l~1"l lUf1eJ humanized mice 

\l:::l~-rtJ nl'JUrl n~ ltJ b 'ljrl ~~'UnlL-U\9l'lJ eJ'lfltll.ul1U fll'J ~ eJtJa'UeJ'l'Vll 'l,nij r1lJ ntl~'llJl\ll n fll'J~ eJtJatleJ 'l'lJ eJ'l l'ljrl~
" \J , 

~" ... (I )"" 1" 1 " " 1 '" JJlJ'"l:l.Jntl'lJeJ'lfltl lJfll'J '1l humanized mice 'I.Jnl'J'Vl\9l6'leJtJVll'l"l eJt.J1'lbl~TVlmtJ L'1l'U 'JfllJ:::L'J'l (human 
(2·3) 1 ~ X (4·6 ) 4 <" 0 ~ 

mali~nancies) , 'Jfl~\9Ib'1leJ fll'JPln'l31b'ljrlrl~tlfllbtl\9l'lJeJ'lfl'U (human hematopoietic lymphoid 
(7·9) d. ~ ~ ..... ( 10·1 1) ~I " 1systems) LLrl::: fll'JPln'l31 u'J:::a'Yl5,nl~'lJeJ'lt.Jlbbrl:::lfl"lltl butl~'U 
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nl'Ht'l~mJ humanized mice ~11J1'Jflvh1~(1l(Jm'J'\J(;ln~lm"1lfl~Iii''LIfhdJ(1l-Ue:h'lf1'L1 (CD34+ human 
" 

hematopoietic stem cells, HSCs) ;.:Jbwn1~~ln cord blood b.ul~VI~ Rag2-/-gc-/- ;.:JbtJ'LI'VI~vi1lJii 
(12) 	 "" " ft I"" "" ,

mature lymphocytes bl~~ NK cells 'Vll-:J intrahepatic :U~'Jl(J.:Jl'L1l:-J~m'Jb u'J(JUb'Vl(JU'J~Vl11.:Jm'J'\J~n 

~lm"ll(;l~Iii''LIfllbU(1l~bt'l~mJ~ln fresh VI~€J frozen cord blood 1'L1V1'L1 ~Ul1 m'J1i fresh cord blood ':IJ~ 
'\J 

t1<j~rmnldrl1whv::l~fu 

1~ humanized mice b~€J1m'LIm'J'Vl(1l~€Ju'\J'J~~'Vl6m~-u€J-:Jlf16ii'LIb€J(1l;;l ;.:J€J1':IJ'tJ11'\JG'im'Jfim~nl~(Jlf16ii'LI
'U 

,j€J-:Jn'LIl1f1~(1lb;fftl~'LI '1 b"li'LI lf16ii'LI1.ub~ €J(1l€J€Jn (Dengue vaccine), VI~€Jlf1;'LI,jtl.:Jn'Ll.l~FDbb~1'J~'LI (House dust 

mite allergy vaccine) YJ:U~-:Jm'Jfim~lb~(J1nu l1f1:U~L~-:J LtJ'LI~'LI 

(1) 	 ~1(J'Vltl(1ll'Vlf11'L11~ffi~blri~~'Llhm'J'Vl(1l~€Julf16ii'LI1'L1 humanized mice l"li'Ll Dengue, 

leptospirosis, allergy vaccine 

(2) b~'LItlt,m m'Jl~(JIii€J ncilJtrnl~fJvtl1'\J~~'Llh• 
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'" . 
bum~e){j (Main Body)Materials & Methods, Results i~i 

'1JeJ~"rEl~I~ cord blood ~lflVl~~~~fl))ih_b~~nru 20 11V bvieJ1.;rt'Wnl1b~~mJ (034+ human 

hematopoietic stem cells l(9lV~~'1JeJtJ~'Illfl'lllflVl~~~~mJ.n~~nt.hflVleJ'lfl~eJ(9l (b~eJnnlJ~IVleJ'lfl!;1eJ(9l) vibbt.J'Wn 

61&if"1161~1'W~n'1l1'VlCJ1 1)'l'WCJ1tJl!;1'1l'VI1~'lmru b(9lV:UnlJ~~'WllJ1'W1tJ~'WVeJlJb-iil~llJbflJ'lnlJl~mU'WVI~mil'W
", "" 

lJVll1'VlCJ1"CJ b~'1J~ 537/55) bnmbVflbU'W (034+ human hematopoietic stem cells 1(9lv1i positive 

magnetic selection ((034+MicroBead-Kit, STEM(ELL Technologies) bbiKlfh.11hhJ~flcilm-iil~VI't~ Rag2-/

oc-/ - vibU'WVI'Wbb )mn(9leJ1CJllJbn'W 5 l'W 'Vll'l intrahepatic VI"'l'lllnnlJu~ncilm"lf~~~'Wnlbij(9ltb~lJ1ru 6-8 
:> 'lJ .. '" 

'Vh1~biJ(9lb~eJ(9lbb(91'lbb~nb(91CJ1i red cell lysis buffer 

bbCJfl (034+ cells b(9l(JH anti-human (034 antibody VieJ~tJ'W magnetic beads b(9lveJ1ifCJ 

VI"flnl) positive magnetic selection b(91v1i (034+MicroBead-Kit (HetaSep, magnet, 

EasySep human cord blood (034 positive selection kit, STEM(ELL Technologies) bvimbCJn 

(034+ human hematopoietic stem cells (HS(s) ~ln'!'WU11tJbbvn1~tJ~~'Vl~1(9lCJ1ibbvi .:mlJbVlafl 

bb~li1'WiKl'l (034+ cells *ti1 

bneJlti1 (034+ cells bbiKlnUllJ1~eJlJ~nfl~'lti11v anti-human (034-AP( bbiKlltJ~Jl~l(9lti11mfl~eJ'l 

Flow (ytometry b.yjeJl bflJl~~lwlmi5~'Wnlbij(9l~ bbV n1~:Ufll1lJtJ~~'Vl~ (purity) bV1v~1(91 (~eJ~lti1 

lJ1flnll 90 % ~'l~~t11lJ11-rrl'WnlJtJ~ncilv)
" 

'Illn,!'WUl (034+ cells ltJb~m1'W IMOM supplemented with 10 % FBS, IL-3, IL-6, (SF bU'W 

nm 48 il1m bnm'/mi5L~~ rub&itJ1~~bbiKln611lJ1J()t111tJtJ!;1ncilm-iil6iVl'W~eJltJ 
v 'lJ 'lJ 'lJ 
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mlJffiIi1L~'Ue11 'U(7)e1'ULLdnll~:::Hvn.l Rag2-/ -gc-/ - ~'U tJdln{)ll:uepJ~ddfl~Ln(;l~ln n1d~~lJ~'UqVl~ 

lV1Cl~Vl'UbJ~,n)]e1\11'U'lll \I LLdfl 611'U'lll\lVll:i'\I~V1LVl:Ue1'U~\lYfe1\1 LL~l~'U tJdln1l1Tv~uLL(;)Lae1V1~€l~u'Ul~V1de1\1'Utl'U
~ ~ 4J ~, 

02, 14) 1" '1 OJ.... " 1 ~, " 0LL'Vl'U V1mntJ~nmCl 'U~nVl~e11~ 3-5 l'U ~:::il~H'1Jl'Vll\1 intrahepatic L!;\Cl V1t:J'VlblJ{9le1\1'Ul~nVl~lJlillCl 

LL~\lrie1'U LL(;)()11iVl'Ue11Cl 6-8 li1tJ(;ll~ n~~5V1 busulfan rie1'Un1dtJ{;1fl~lt:J 21'U° 
S
) 

~ ~, 

200,000 L"1f{;16l ~1'U'Vll\1 intrahepatic (newborn) Vl1il intravenous (busulfan-treated adult) 
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C045 ~,:j&l\9lQ(;\lnJl1tJ?ll'H~B,:jll6l:J (fluorescence dye) ~ lll9ln1911-:lll'U "ill m!'U'I.A1hJllfl~l::;v1'lJ-U\9l'lJB,:jl'lJ(;\~Jll tJ 

Lfl~B,:j flow cytometer 

nTrYlmifJU HIV DNA vaccine 

tillE.! Asian mosaic HIV envelope DNA (mosaic 1-3) 'nlJn'U1'U'tJ~lJlru 100 IJS ~m~lJ Yll,:j 

intramuscular route I9lllJtil1tJ electroporation t\9ltJiJ\9l~,:j'MlJ\9l 3 l~lJ ll~(;\::;L~msil,:jn'U 14 i'U (day 0, 14 

anti-sp 41 'M~B anti-sp 120 'M~B anti-sp 160 'M~eJ1lJ 

n1~I9l~T~nl'':iI9lB'\J~'UeJ,:jYl1,:j.IJiJ~lJn'U'lJ-U(1)mf1m'lJ{;1~ hm15 ELiSpopt 1(1)tJn1~llE.!m'lJ{;1~liJ!1)l~eJ\9l'lJl1 

~lniJllJ'lJB,:j'M1d ll~111llJlm::;~'UJl1tJ HIV-1 CRF01 AE ll(;\::; HIV-1 B pooled peptides 1'U'M'llJ 

lltJ nn'U 

~~ 0 Q 4 d 4 

(1) U6in7'mVm'if6i6i~Un7UJ~v7m6i€J~'Y1lv7::v7niJ7ViJ::~€J 

~lnn1~lltJm'lJ{;1~I'l'Unll-U\9l~1JllJ1 2 ~lml~n y.j'\Jlll'lJ{;1~ C034+ cells ~lltJfllJliifl11lJ'\J~~Ylt 91%, 
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8~ (ih"1l~~e)tJltl quadrant ~ 1) 1tl'll~lJ1ru 48.7%, 91.9% LL~~ 89% (9)llJ(;'i'ltii'U
"\J "\J 

Qc, 
10 

41121.004 

;::: .:-.-:~ 

u:~ 
 91. 9% 
Lf"> 
"1"(...1II) 

"<:t c:. C • Ii>.".) ..o 
() ~-.= c·- Ii>c ~ co :f.:E c · :::J ." ."I -100 10 1 10'::: 1(1.3 104 

t...t.I.lse (:D45 F'E 

Mouse C045 
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vaccine (before immunization) bb{;l::,:U1:l.J1ru human (045+, (04+ bl{;l::': (08+ cells 

1tJ'I,,,,u~t1n sacrificed (Termination) ~':llu~tI'UlVitl'U~::.:vrjl'l1tJb~e:ll'lbb{;l::':1tJihlJ (spleen)
" " 

Before immunization Termination (blood/spleen) 

mouse It %hC04S %C03+ 

C04+ 

%C03+ 

C08+ 

%hC04S %C03+ 

C04+ 

%C03+ 

C08+ 

%C019+ %C020+ 

120 40.7 16.6 7 26.9/24.1 40.4/32.0 9.2/9.1 34.7/17.5 1.7/1.8 

124 63.5 26 31.3 

168 74.6 59 21 17.9/48.0 41.0150.6 34.9/28.8 18.0/8.2 1.0/ 1.4 

171 48.7 25 14 6.2/36.0 34.7/55. 7 17.3/21.6 18.217.0 1.4/ 1. 1 

175 89.2 58.4 15.5 15.6/35.9 27.5/54.3 19.8/24.0 21.617.4 0.8/ 1.2 

176 22.9 18.8 l.6 4.0/ nd 15.8/nd 7.8/nd 20.5/nd 1.0/nd 

174 82.5 71.6 8.8 17.2/36 .8 40.1/63.1 18.9/ 19.0 23.316.3 1.1/0.5 

169 31.4 30.6 13.6 1.9/nd 21.0/nd 12.2/nd 24.6/nd 1.7!nd 

NB: VltJ # 120, 124, 168, 171, 175, 176 51'l~1t1 Asian mosaic HIV env DNA vaccine (mosaic 
"IJ 

VI'ld # 174 , 169 51'l~1t1 empty plasmid L~m{jtJ ne~ative controls 

(3) emn1'i'jIJ~61eJU HIV DNA vaccine 

anti-gp 41 VI~e:l anti-gp120 VI~e:l anti-gp160 

e.J{;ln1~VlI'l~e:l'Un1~ml~n1~I'le:l'U~tJmVll'lillJfllJtltJ'llijl'lm~m'll{;l~ 11'ltl15 ELiSpopt 1I'ltln1~Lbtlm"ll{;l~" , 
LiJ~l~e:l~'lJl1~lnih:W'lJe:l'lVltJ bl~1t11:Wlm::.:li1tJ~1t1 HIV-l (RFOl AE Vl1e:l HIV-l B pooled

'U , 
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peptides 1'UV!~~lbbtJflfl'U 'VfLrJl iiV!~ 1 19i'1 (# 168) ~iifl1';i\91eJU61'UeJ-:J~eJnl';jwa~~'UJhtJ H IV-1 

CRF01 AE ~ 90.67 SFU (spot formin~ units)/10 
6 

spLenocytes bb~~\91eJU61'UeJ-:J~eJfl1')m~Jl'Uvi";1tJ- , 
. d 6 <v.oI..:;:,I Q

HIV-1 B pooLed peptldes 'VI 153.33 SFU/10 spLenocytes bb~~V!\1 1 \911 (#171) 'VIlJb~tJ-:Jn1') 

6\91eJU61tleJ;j(9]eJfl1')m~~tlvi'ltJ HIV-1 B pooLed peptides ~ 85.33 SFU/10 spLenocytes lvmv11liii 

fl1';i\91eJU6'1tleJ-:J~eJfl1')m~~tlvi'ltJ HIV-1 CRF01_AE pooLed peptides bb6'1Vl-:J';h humanized mice 

modeL n6'11lJ1')(l1i'VIVl6'1eJU fl1,)\91eJU6'1tleJ-:J'VI1-:J.fl:D~lJfltl1vi'" , 

eJihJ~1t1n:ij1,)ru (Discussion) 

r-J~ fl1,)'VIVl~e:J-:Jv11vi'bb6'1Vl-:J1~bi1tl116'11lJ1';i(l'\J~n~ltJ b"1l~~Jlt!fllbUVl"IJe:J-:Jfltl (h uman hematopoietic 

stem ceLLs, HSCs) b.ul~~nV!tl NSG e:J1tJ 3-5 ltl1mVltJv11~Jle:J-:Jth~nV!tl1'\Jmmb61-:JneJtl bb~eJVl,)1fl1')'\J~n~1tJ
'\J '\J '\J' '\J \J ~ 

lJ11vi' ~-:JJle:J-:Ji-:Jv!~ NSG b.ullJ1'V1Vlbb'VItl1tl~~Vl tle:Jmnn"IJUVl"IJe:J-:JV!\1ffiimi'l ij~~tJ~tl1 ~e:J1~iir-J~~e:J 

'\J,)~~'VI5m~"lJe:J-:Jfl1')'\J~n~lm"1l~~Jlt!f11bUVl b-Utl -ueJ-:J'VI1-:Jffii5Vlb"1l~~JltlnlbUVl (route of injection), e:J1CJ"lJe:J-:J" , 

V!\1. bbv!~-:J~lJ1"IJe:J-:Jb"1l~~Jl'UnlbUVl (b-UtlbUtl fresh v!~e:J frozen HSCs) bb~~bbv!~-:J"lJe:J-:J-r-:J~ffii Ulmb6'1-:J 

(14) 0: v 

(irradiation sources) bDtl\91'U 
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Lil~~1f1fll1::: ~raft versus host disease (GVHD) fJf1~lf)~l-:J'\.1~ #123 ~ihJ~lJ1ru human C045+ ceLLs 

89% ~ 6 ~U~l~'\.1~-:Jfl1~tJ~f1rilCJ ~(;lfl1~ml~'Vll-:J'VW15 (pathoLo~ic study) ~lCJnt.dl "Representative 

sections of kidney. spleen. lung. liver. stomach and heart were examined. The tissues were 

severelv autolvsed. The liver had multifocal necrosis. mild vacuolation oj hepatocytes and 

moderate infiltrates of lvmphocvtes and macrophages in the portal areas. There were 

multi/ocal aggregates lvmphocytes and macrophages in the lung. There were also multi/ocal 

macrophage aggregates in the spleen. No other significant changes were obseNed." (mllbb'U'U 

\I1n~(;lfl1~~~ Asian mosaic HIV envelope DNA vaccine YfUl1iJ'\.1~ 1 ~lvh~fl1~l?lf)'U(;1'Wf)-:Jvif) 

fl1~m:::~'WtillCJ HIV-1 CRF01_AE pooled peptide (90.67 SFU/I0 
6 

splenocytes) 1'W"lIru:::~iJ'\.1~ 2 ~1~ 
61~fl1~l?lf)'U6'\'Wf).:jvif)fl1~m:::~'WtillCJ HIV-l B pooLed peptide (153.33 ll(;l::: 85.33 SFU/I0 splenocytes) 

;-:Je:J1~f)5'U1CJ1till1 HIV-1 B pooled peptide iJ immuno~enicity Qif111 HIV-l CRFOl_AE pooled 

peptide ~.:j6'\1111'Hlm:::~'Wfl1~l?lf)'U6'\'Wf).:j'Vll':lJJiJ~1Ifl'W1tilQif111 [~(;lfl1~'Vl~6'\f)'U1'W~.:j non-human primate 

"lIe:J.:jflru:::~l~fJ1lJ'Y-l'Ufl1111bbl?ln~1.:j~:::W)1-:Jfl1";im:::~'WtillfJ HIV-1 CRF01_AE '\.1~f) HIV-l B pooled peptide 

l~CJ mean (SO) \I1n~.:J 5 ~lb~f)m:::~'WtilltJ HIV-l CRF01_AE '\.1~f) HIV-l B pooled peptide bVl1n'U 

189.6 (155.6) '\.1~f) 212.8 (153. 7) l?l111~1~'U l(ilfJ~~(;lfl1";im:::~'W~htJ HIV-l CRF01 AE '\.1~f) HIV-l B, 

pooled peptide 1lJiJfllTlJlll?lf1vil.:jn'Wf)~1.:jiJlTmh~'qj'Vll.:j6'\~&i (p>0.05)] f)~l-:Jbnl?l1l1 ~(;lfl1";ifin~ldlb(;1(il.:j 

1~bi1'Wl1b";i16'\1lJ1";i()1-if humanized mice dJ'LI11lL(il(;l"llf)-:Jfl'LI1'Wfl1~fif1~lfl1~l?lf)'U6'\'LIf)Wl1.:j[liJr1l1n'W1'Wfl'W1til 
'IJ , 
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~.:JEJ.:Jvle:J.:J~(9)Jtn1,xnl'H)~';ie:J~'lJe:J.:J humanized mice ~~'l.Jn'hd ('I"ltJ1tJ1lJ1,xl.n~ graft versus host disease 

1,x-umJ~G1~) l.~e:J1m\9i\J~lJ1ruVltll.~e:J1.uttlnlWl~!;le:J,unn~tl, ~ 

.
G1TU11 humanized mouse model 6'11lJ1';it11iVl~G1 eJunl'~(9]eJUG1tle:J.:JVl1'1.niJf)lJtl'U1~ 1.1.(,Hltl(9]€ltl, 	 ,~ 

VI\11,xnl';i(9]BUG1tleJ'II.I.UU cell-mediated immune response l.'VhL1tl 1~tJvt'hjiinl';i(9]eJUG1tle:J.:JVl1'1I.I.Btl~U€l~ 

l.!;ltJ ~1V1rU.:Jltll~tJ~vleJ'In1';in1';i(9]BU6'1tlB'IVl1.:J~ltlI.I.Btl~UeJ~~"W B1\lI.'WlJn1';i5~ human GM-CSF 

(granulocyte macrophage colony stimulating factor), human IL-4 VI~B human BAFF (B cell 

.d": ~ ~ 1 (16 ) 
activating factor belonging to the TNF family) 1.'I"lB\.'I"llJnl';iI.\l';iqJl.(9]U (9]'lJB.:J B cell 

U'i'ifJJ7UQ'i3J (8iblio~raphY), 

1. 	 Brehm MA, Shultz LD, Greiner DL. Humanized mouse models to study human diseases. Curr 

Opin Endocrinol Diabetes Obes 2010; 17 : 120-125. 

2. 	 Wege AK, Ernst W, Eckl J, et al. Humanized tumor mice-A new model to study and 

manipulate the immune response in advanced cancer therapy. Int J Cancer 2011; 129 : 

2194-2206. 

3. 	 Nomura T, Nakajima H, Hongyo T, et al. Induction of cancer, actinic keratosis, and specific 

p53 mutations by UVB light in human skin maintained in severe combined immunodeficient 

mice. Cancer Res 1997; 57 : 2081-2084. 
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~,,~\'l " \~ n..,,,, 

/~ \" b~~W1 Ul i:1 i1!il~ b ~n 11111111111 11~~lmlllllllllllll!1 1 1111111 
HN 5908902 

% ~g:- A ru ~ i1!il1 lb\~Vl tH'11 (1!il~ ~ 'vn;'i~m ~lJl-nlVl:'Jli1(J hr:i 02-?l8-9 715, 02-218-9751 

'<i>}'i ,/, t!lJ\'~''''~' lU11EJ~1\Jj;,j<l\il'1~ 1 Lab Report Form 

11. Necropsy Order No. L5909220021 

(1~JJ1\JlmlC-J'j n: PathoLosY Division Veterinarian MUljruVl'J1,J 

VN No. 

phone 

V5909220142 lu~ 22/0912016 

0892138282022189430 

• < v 

~fJ.r!il ll~ tJ~ sample 

Yluq/ breeds Guinea Pi~ 

b~'H'lIsex 1~'II )lU 

th~ bilVl exotic 

1 12016 

ll'l'lCJ l 

History: 

Clinical Diasnosis: Found dead 

Email: Fax: 

Address: 

Died link Euthanasia method 

Date of Death' 9/20/ 16 12:00 AM 

Macroscopic findinss 

[fhe carcass lVas severely autolytic. 

Gross dia~nosis' 


.~.Cl ..s. i3rt.i.FI ~.arl.t ..~~.a.fi.~ ~.s. 


Comment 

Sample col lected da te ' 22109/20160859 500 Ul'1'1 

Reported By' ~YL(\J \LAVI~U1 ~UVJ ~'lJ l1/DRKatnya Chankow:DV~, \ 
v , 

ldb Consult By l i'\.U . "\~ .iiI 'j. (51 :;uYlli ILnl mJ(wl wllAssoc. Prof. Dr. Theerayuth Kaewamatawon ~ 



--- ----------- ------ --~ 

Repres2ntative sections of kidney. spleen. lun~. liver, stomach and heart l/.Je ri2 examined. The tissues were severel.y 

:autolysed. The live r had multifocal necrosis, m ild vacuolation of hepatocytes and moderate infiltrates of lymphocytes andi 

macrophas~s in the portal areas. There "'Iere multi focal as~rega tes lymphocytes and macrophasE'S In the lung . rhere were I 

al so mul tifOC3 l rnacropha~e aggregates In the srleen. No other sign ificant chanses were observed. 

1__

Final diagnosis* 

~:~<:>(j.~r.~ .t~.. I'y'~p'~.? I: I ~ ~i.?c.~ I~.p.~ r.ip.?r:t.a.l..~.~p'~.t~t.i.s.............. ................................. ........... ......................................... .. ..................................... .......... 
Modera te chronic multifocal pneumonia 
f.:ioaer:i ·te·m·ul.iifocal'·rt';'s·t!·oC'yFi'c··spl'en;'F;'s········ .................................... 


Comment 

Sample collected date* 22/09/2016 08:59 500 Ul'\1l 


Rer;orted By· i11'.'\j ~~fWl~ l'Jl ,y1.JVI~'tI ll/DR.Kat(lya ChankowOW/\ 


Lab Consul.t By "i f'l. tU'IlUl'J 1ht ~VIli ~V~"li)lJ?l I ~~iASSOc. Pro f. Dr. Theerayu th KaewamatalNon~ 




Sunee Sirivichayakul, Ph.D. 

bvl'ml1. 0-652-3100 E-mail: ssunee@chula.ac.th 
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25461'Yl.~ . 

5. i.'11'IJ1~'hl1n1TIliJfl11lJ'!htJ1rufuf"1~ (LLI9lf)\;h,:j~lm~f)TJfif)~l) 1~Ui.'11'IJ11'll1n11 
v , , 

fll1lJ'Il'TU11!!/fI11lJ?I'Uh~Lf"1~: HIV Molecular and Immunology 

." . 
eJ6NJU~wm1 (fi'~m 10 L~m~lf)Yf\l~1J~ 78 L~eJ,:j) 
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Chulalongkorn l rniversity. Bangkok, Thailand 

October 2012 	 Attendance in ;'Abbas's Advanced Course in Basic and Clinical 
Immunology" Bangkok, Thailand 

October 2012 	 Attendance in "Research Training Program in Biomedical 
Science" Chulalongkorn University. Bangkok. Thailand 



August 2013 

November 2013 . 
May 2014 

October 2015 

November 2015 

May 2016 

CONFERENCE 

April 2007 

November 2012 

April 2013 

June 2013 

September 2015 

Training participant in "Training for working in Biosafety Level 
2 & 3 Laboratory"' Chuialongkom University, Bangkok, 
Thailand 

Laboratory training in "Humanized mice production, 
characterization, manipulation and management" Brigham 
Young University, Utah, United States 

Training participant in "Vaccine Development Workshop" 
Chulalongkorn University, Bangkok. Thailand 

Training participant in "Training on the Use of Laboratory 
Animals lor Scientific Purposes" Chulalongkorn University, 
Bangkok, Thai land 

Training participant in "Training for working in Biosafety Level 
3 Laboratory" Chulalongkorn University, Bangkok. Thailand 

31 st Annual Meeting of Medical Technologist Association of 
Thailand, Bangkok, Thai land (Poster Presentation) 

Singapore International Conference on Dengue and Emerging 
Infections. Singapore (Poster Presentation) 

RGJ-Ph .D. Congress XIV , Pattaya, Thailand 

52nd Annual Scientific Conference. Faculty of Medicine, 
Chulalongkorn University. Bangkok, Thailand. (Oral 
Presentation. Awarded) 

4th European Congress of Immunology, Vienna, Austria (Poster 
presentation) 

SCHOLARSHIP and A WARD 

2009-2013 	 Royal Golden Jubilee Ph.D. Scholarship, The Thailand 
Research Fund 

April 2013 	 Outstandi ng Poster Presentation Award 
RGJ-Ph .D. Congress XIV, Pattaya, Thailand 

June 2013 	 .1\ warded, Oral Presentation. 
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521111 Annual Scientific Conference, Faculty of Medicine. 
Chulalongkorn Uni\ersity, Bangkok, Thailand. 

2014-2015 Post-doctoral Fellow' Scholarship. Chulalongkorn University 

February 2016 Dissertation A w'ard, National Research Council of Thailand 

CAREER HISTORY 

2014-2016 	 Post-doctoral Fellow, supervised by Professor Kiat 

Ruxrungtham, M.D. and Assistant Professor Chutitorn Ketloy, 

Ph.D., we are working on research and development of 

tetravalent dengue vaccines and humanized mice model 

2016-cun'ent 	 [nstructor, Depaltment of Biochemistry and Microbiology 
Faculty of Pharmaceutical Sciences, Chulalongkorn University 

TOPICS OF INTEREST 

Immunology, Virology and Molecular biology 


Manipulation and development of dengue vaccines (DNA-based , recombinant protein, 


viral-like particle) 


Animal study for vaccine immunogenicity testing 


PRACTlCAL EXPERIENCE 

Molecular techniques 

o 	 DNA and RNA studies including peR. RT-PCR, DNA sequencing, quantitative 

real-time-peR 

o 	 DNA Cloning, DNA vaccine des ign and construction 

o 	 Protein studies including in \'ilro expression of recombinant protein in £. coli 

Yeast, and mammalian cells 

Cell Culture Techniques 

o 	 Mammalian and insect cell culture 

o 	 PBMC's isolation and culture 

o 	 Viral propagation and quantification 

o 	 Viral isolation from clinical specimen 

o 	 Isolation and culture of human haematoroietic stem cells 

3 
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Immunological Techniques 

o 	 EUSA, [USpot, Immunoblot analysis. Intracellular Cytokine Staining (leS), 

Immunofluorescence (If) 

o 	 Plaque Reduction Neutralization Test (PRNT) 

Animal Studies (Animal user [D: UI-00160-2558) 

o 	 Mice immunization: intramuscular. intradermal, subcutaneous, Needle-free 

injection, in vivo eleclroporation and bleeding 

o 	 Humanized production, characterization and manipulation 

PUBLICATIONS 

I . 	 Pinya Pulsawat, Patrawadee Pitakpolrat Eakachai Prompetchara, Theerayuth 

Kaewamatawong, Navapol1 Techakriengkrai , Sunee Siri\'ichayakul, Supranee 

Buranapraditkun, Drew Hannaman. Kiat Ruxrungtham, Alain Jacquet. Optimization 

of a Der p 2-based prophylactic DNA vaccine against house dust mite allergy. 

Immunol Lett. 2013 Mar; 151(1-2):23-30. 

2. 	 Araya Radtanakatikanon . Juthatip Kcawcharoen, Nataya Charoenvisal , Yong 

Poovorawan, Eakachai Prompetchara, Ryoji Yamaguchi , SOlllporn . 

Techangamsmvan. Genotypic lineages and restriction fragment length 

polymorphism of canine distemper virus isolates 111 Thailand. Veterinary 

Microbiology. 2013; 16676-83. 

3 . 	 Eakachai Prompetchara. Chutitorn KetloI' , Poonsook Keelapang, Noppom 

Sittisolllbut Kiat Ruxrungtham. Induction of Neutralizing Antibody Response against 

Four Dengue Viruses in Mice by Intramuscular Electroporation of Tetravalent DNA 

Vaccines. PloS one . 2014;9(6) :e92643. 

4. 	 Eakachai Prompetchara Chulitorn Ketloy, Poonsook Keelapang, Nopporn 

Sittisombut and Kiat Ruxrungtham. The immunogenicity of tetravalent dengue DNA 

vaccine in mice pre-exposed to Japanese encephalitis or Dengue virus antigens. Asian 

Pac J Allergy Illlmunol. 2015 : Sep:33(3): 182-8. 
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5. 	 Chutitorn Ketloy. Poonsook Keelapang, Eakachai Prompetchara, Amporn 

Suphatrakul, Fiji Konishi. \Jopporn Sittisombu, Kiat Ruxrungtham. Various strategies 

to improve nL:utralizing antibody induction by codon optimized consensus-based prA{ 

and F dengue virus type 2 (OENV-2) ON ..'\. vaccine. Asian Pac J Allergy Immuno!. 

2016 ; In press. 

6. 	 Siwaporn Boonyasuppayakom. !\phinya Suroengrit, Pimsiri Srivarangkul, 

Wanchalerm Yuttithamnon, Saran Pankaew. Thanaphon Saelee, Eakachai 

Prompetchara, Saran Salakij, Parvapan Bhattarakosol. Simplified dengue virus 

microwell plaque assay using an automated quantification program. J Virol 

Methods. 2016 Nov;237:25-31. 
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FE LLOSHIP AWARDE AND CONFERENCE ATIENDED 

http:Bachel.or


Jul 11-16.2004 

Aug 22-24, 2005 

Jan 19, 2006 

Oct 25-28, 2006 

Dec 24-26, 2008 

Sep 23, 2009 

Mar 1-2, 2012 

Oct 19-20, 20 12 

Jun 4-6, 2013 

Mar 23-27, 2015 

Jan 19,2011 

XV International AIDS conference ,IPACT Muang Thon ~ Thani 

Convertion Center, Nonthaburi, Thailand 

Good clinical labora tory practice Training. Ban~kok, Thailand 

PBMCs Workshop, Queen Si rikit National Convertion Ce'ltE'r, 

Bangkok, Thailand 

Scientific Meeting, Aek-pailin River Kwai Hotel, Wangdong, 

Muang Kanchanaburi 

Training on the Use of laboratory Animals for Sciencetific 

purposes, Chulalongkorn University, Thailand 

The Semi-Annual Meeting of The Allergy, Asthma and 

Immunology Society of Thailand. landmark Hotel, Sukhumvit, 

Bangkok, Thailand 

The 1
5t 

ASEAN Plus Three (~raduate Research Congress (AGRC) 

and the 1 \( Forum of the Deans of ASEAN Plus Three Graduate 

Schools.ln ternational Convdrtion Center, The Empress Hotel, 

Chiangmai 

Abbas's Advance COurse in Basic and Clinical Immunology, 

Facu lty 0: Medicine, Chulalongkorn University, Ban~kok, 

Thailanc 

Training on tne' Use of Laboratory Animals for Sciencetifi c 

purposes. Chulalongkorn University. Thailand 
tr ·t 

4 ASEAN Cytometry Workshop & l ' Southeast Asian 

Cytometry Metting. Faculty o f Medicine Siriraj Hospital, Mahidol 

University. Thailand 
th 

laboratory: Good Clinical laboratory Practice (GClP) 19 

Bangkok International Symposium on HIV Medicine, Queen 

Sirikit l\J at ional Convert ion Center, Bangkok, Thailand 



CURRICULUM VITAE 

NAME: Nitira Anakkul 

NATIONALITY: Thai 

GENDER: Female 

ADDRESS: Chulalongkorn University Laboratory Animal Center 

Henri Dunang Rd. Bangkok 10330, Thailand 

Tel +6622189540, +66894890794 

Fax: +6622189430 

E-mail : nitira .a@chula.ac.th.noon_doradora@hotmail.com 

EDUCATIONAL BACKGROUND 

LEVEL YEAR PLACE (DEGREE) 

Bachelor degree 2008 Faculty of Veterinary 
st 

DVM (1 class 

Science, Chulalongkorn honour) 

University 

(Bangkok, Thailand) 

Doctorate 2013 Faculty of Veterinary Ph.D. 

degree Science, Chulalongkorn (Theriogenology) 

University 

Bangkok, Thailand) 

EMPLOYMENT 

2014-Present Veterinarian (PhD), 

Chulalongkorn University Laboratory Animal Center 

Henri Dunang Rd . Bangkok 10330, Thailand 

TRAINING 

"Externship program at University Laboratory Animal Resources , The Ohio State 

University and QTest Lab , LLC. (Private contract research organization)" 1-27 Julu 2016 

"Charles River Short Course on Animal Care and Use" Rhode Island, USA, 27-30 June 

2016 

"Charles River Short Course-Malaysia"- One day of classroom instruction in laboratory 
Oth 

animal science, Kuala Lumpur, Malaysia, November 1 ,2014 

http:nitira.a@chula.ac.th.noon_doradora@hotmail.com


"Workshop on Embryo Transfer" by The Jackson Laboratory in Bar Harbor, Maine, 

USA, May 19-22, 2014 

"Workshop on the Cryopreservation of Mouse Germplasm" by The Jackson Laboratory 

in Bar Harbor, Maine, USA, May 14-16, 2014 

The training about "In vitro production , manipulation and preservation of bovine embryos 

and biotechnology techniques" at Reproduction and Development Biology Group, 
th rd 

AgResearch , Ltd, Ruakura Research Center, Hamilton, New Zealand, April 8 - July 3 , 

2013 

The training about "Embryo transfer and cryopreservation in sheep" at Castella 
rd th 

Research Proprietary Limited , Melbourne, Australia, February 23 - March 30 , 2013 

The training about "Embryo transfer in sheep" at Inner Mongolia Sinau Genetics Co ., 
th rd 

Ltd., Hohhot, Inner Mongolia , People 's Republic of China, September 4 - November 3 

2011 

The training about "In vitro production, manipulation and preservation of Buffalo 

embryos for the conservation of its bio-diversity" at National Livestock Breeding Center 
Ih Ih 

(NLBC), Fukushima, Japan, September 7 - November 30 , 2010 

PUBLICATION 

Kanchana PUNYAWAI , Nitira ANAKKUL, Kanokwan SRIRATTANA, Yoshio AIKAWA, Siwat 

SANGSRITAVONG, Takashi NAGAI, Kei IMAI and Rangsun PARNPAI. 2015. 

Comparison of Cryotop and micro volume air cooling methods for cryopreservation of 

bovine matured oocytes and bl astocysts. J Reprod Dev. 61(5) : 431-437. 

Anakkul, N., Suwimonteerabutr, J ., Tharasanit, T., Khunmanee , S. , Diloksumpan. P., Berg, 

OK.. and Techakumphu, M. 20 14. Sperm distribution and fertil ization after unilateral 

and bilateral laparoscopic artificial insemination with frozen-thawed goat semen. 

Theriogenology 82 1137-1 144 . 

Anakkul, N., Suwimonteerabutr, J., Tharasanit, T., Panyaboriban, S., Khunmanee, S., 

Thanomsuksinchai, N. and Techakumphu, M. 2013. Production of black goat using 

laparoscopic artificial insemination and embryo transfer. Thai J of Vet Med. 43(2): 259

263 

Anakkul, N. , Suwimonteerabutr, J., Tharasanit , T, Phutikanit N., Singlor, J. and Techakumphu, 

M. 2013. Glycerol concentration affects on quality and longevity of post-thaw goat 

semen . Thai J of Vet Med. 43(2): 179-186. 



Anakkul, N., Suwimonteerabutr, J., Tharasanit, T., Panyaboriban, S., Khunmanee, S., 

Thanomsuksinchai, N. and Techakumphu, M. 2011. Effect of Equex STM Paste on the 

Quality and Motility Characteristics of Post Thawed Cryopreserved Goat Semen . Thai J 

of Vet Med. 41(3): 345-351. 
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