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A R AIREANSE-6R (HHV-6)pSTY 28 DNA J By FEPII i . b7 Al 4 F i e R 3
AFHk (Deletion mutant ) 3845 Fl FE R E % H AR, T T 3. 9%b HHV -6 pSTYE’B DNA N BE&IEFER
M 5E . & DNASIS R E QN S4HT, B HF WM RERORP) B BE T RIEEE (RIR )
ORF F244TH1R, iRE05- MER  PAE Al LI BTRAN. SRS HEEEE
B ER LR HHY -6 RiR 5 A\ EMBNEHECMY) FREREE, ﬁiﬁlﬂﬂ(opnmm&d swreJ
15459, L ¥ Esttathiou AT S HHV-STF s RSHE.

A (HEV-6, B AR IR, P L , ZEIH S0 Mmﬁ B
— = e 77

A RIS % 6T GHHV 65 3% T 40H M2 , &1 Salahuddin %mm:am Xa it éﬁﬁﬁ
il AIDS f§ A SF ¥ SE 0 B T, 19885 Y amanishi™ 26 4F 52 0 4l )L 2 2 % RUE . W R 1R
e R Y R HAV-88A £9°8200 nm K/ MEFOQBAMNE, R F162 MR 4R 8 ek at
FE R  Martin HHEPHHV-6% dsDNA K #1170 ko . 5F4 DNA FER T ER. ERE S
AEMMAREHCMVIEE X TR HRE IS, B HHV- s TR E g
(RIRYH PAIEE R DNA EFERINE, 3 DNASIS Z2 W ERER S HeREHIT/ERAN
LAy ¥ .

MRES I

| HHV-5DNA M4 FA41E HHV-6 HST #(H485)DNA [ Pst L5 BIREIS b , S8 pUC 19T
KR FF A (B coladIMLOOEE, A {352 M AAV-SDNA 4TI % DNA-TE R ALK, SRR AT DNA =
BE' . B pSTY 28- W1k DNA FEFINE. :

2 GRS 30 ug HHV-B pSTY 28 Dm-ﬁﬁﬁmw,&ﬁwrmsn ik, HEE F Mung
bean ) HEHAME (I H H & Nippongene $E0H M HTMIE BT 3L FM%  l5T T4 DN A 23R (fh H 3¢ Takara #2031
RADEE S L E. ool TM 109, I ZRRS WERL KA 2E , 3 DNA k{5 B 368 2 P R 4k, 4R 18 DNA KB
ity TEHIfETHE  E R R IEAE DK B7 . DAGMIC 138k HMK, A BRL™ RIDUBLR R Bk DNA FI{EREPIMGE.

49 F19955F1 HOH WSl .4 H20H 4[]
* ¥ H K Aot T W 4y

Ly
C .cComM
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3 ESWSREPCR)Y IEHARRAERERMDNA KE REEMY Eﬁ&ﬁ#ﬂ Wit 2B E T
E4E 5714, LA HHV -6 DNA 4t . B PCR § /5 1E DNA FF7I3E.

4 DNA FFRwE FOR s RIE . iR 20k DNA S RUBR T M 1 M (Nl & B H
45 Applied Biosystems Z-H])4REE), F373A DNA BFERHK (ABI R85, H F)MEDNA FRIRE, AR IFE
MTFER| S pUC!y M IEFEPI—3 EB [ A Y TOTAAAACGACGGCCAGT ¥,

5§ BRFIIEITNAT  {EF Hischi 2 FMEBRER SV DNASIS 24,7 IBM-PC WYL F3TH
RS S SRR R .

% F

1 BMTEEFRREPCR IS

JE DNA [FNME., FAUI8 0I5/ pSTY28- i ik DNA B .28 BEER
¥4t E. cot: IM 109, B Zh LI5Sk AL IR AR R (B 1,B7—B3) . £ pSTY 28 DNA H E#Y0.92 £
— L2211 794—2. 094 kb KB, 2 B #HARERUTIW A MB.3WA FAR
FCTCGACAAAATATTTGGAGTTT 5;5|3 B FENAYGTCACTTCGGTTTATTCGTCAG & 92 Ap
£ DNA 51T 4 DNA KEAERE  E 2 pSTY28 DNA FER(ED,

L]
PSTT2E DMA (3. 5kb)

0 1.0 2.0 .0 4. 0kb

RIR ORF P 41 ORF

— - L d

A1 pSTYZ28 DNA [P Sar{k

— R RRE A, >R HHV —6 DNA IS RIES Y

RiR ORF W107 bp BEMIFI2521 bpy P41 M 263753737 bp

fg- | Deletion mutants of pSTY 28 DMA. —Deletion mutants
—Specific primer of HHV-5 DNA. RiR ORF extending from 107 bp
to 2521 bpy P41 ORF fram 2637 p to 3737 bp

2 HHV-6 pSTY22 DNA FEH
F2HERFFI BT pSTY28 DNA HEIEHFI7 IR, JHl DNASIS REEESH, &

& 2P FEESRORF), —¥ RiR ORF, #WMIEGERER ATG M FHEFBRI07—109, 2
IEER TAA U THIFR2519—262] . 2K H24 AP B HR, W HHE05 A ERNFH K. G
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HEE A #5953, 34 X 10 /K ¥i; % P41 ORF,EEBIS ATG L FHIFM 2637 — 2639, 2
I TGA T #IFE3735— 3737,
3 HHV BRIR SHMUEESHE RR HEBRMFIE R

DNASIS £2H W45 RRFEL, HHV-6 RiR EHEIF HCMV RiR,. FE Z N EER R EH
() F 7E 104 (Optimized score) #7459, #E4E 124 (Initial score) 7159, 5 F. coti IM 109 RiR £
AR RREEE G &iZaS D TF50.

¥l HHY-6 RR SXTRERE LR SKEMAFAE N2
Table]l Amino aeid homology betwesen HHV -6 RiR and other herpesvirus

o WE HHV-6 HCMY HSV-1 EBY Vace- B. cols

H HHV-6 224 24.0 26, 8 18.7 2.08

H HCMV 459(156) 327 23.0 19.2 2.6

n “HSV-| 275(113) 2377 18.0 30. 0 23. 4

¢ ERV 169(86) 167494) 506(141) 29.7 21. 2

a Vace. 1B6(75) 175(76) 710¢191)  328(191) 27.1
E. ol 150¢33) 171(751 117{34) 50024) 666(135)

s e SRR & A TR BRI 15 S e RS
Upper part for precent amina acid match; Lower part for optimized score;Initial score in the brachet

oW

HHV-6 HST Bk AL 8RR &, B GH W EEN . AR EANUEZHE . T8
BT FEREWR, RHE HCMV EHIHXE" Nicholast'™ 224 #f HHV-6 U 1102 #
38.5 kb PIETFRFR . RHE HH PZLF2M EPLF1S HCMV UL38#]1 UL44 DNA K E R
18,41 #455% RiR A P41 B (.3 HST B DNA HUTEEERE 47, % H pSTY28 DNA KB {r
F HHV-6 U1102 #f) P2LF28 EPLF1X B, A E# pSTY 281/E M FFEaF o5 . L Th I 52 b, T %
FEDNA 2FRME. F2ER pSTY28H EEK) DNA FR, =K H39T11+ & HH,. B3
ORF . H 9 RiR ORF ¥ DAN FRINEZEEA T ERBIE. :

HHV-8+ 6 B M W+, /M e T SR T e MM HCMV i8S ) L & 2
M A A M EREN N AR B4 LR E DNA FRIH &M,
RS S HCMV &g, HE T - EZRE 2 R FH DNASIS &4, HHV-6 RIR,
HEHtEZREFFNESELE. XM HAV-6 RIR EEXEM S HoMY § R ERER,.BEiC
AHEASY, G TFEMESIWREMR.FE E. ot/ HSV-2 EBV HIRAM RiR &, 8 & H1-Ph 2k
AR BHER 2T HibEEB AR M EIL R FHE A GBI, E4£ HCMV RIHHV -6
RiR K R A UAFEREH , E3R LR R X F Esttathiou 128 A0 HHV -6 0 T8
EWERR EREILIFETREFR VR EAEHENR, ERENHFEEE{EH . Cohen! 125
WREMNEZREBHSY), LI EHM RIR C AT AR E A 98K, AEINHI R Er M.
Swain[ "% IR UEDT , RIR 2P G, T HSV-29% L8085 4 . 3487 RiR 2 E S5 E M BoRfE
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" CTGCAGTATCGTGGAATTACCCTGCCGGTGATAAAGCTAGAGAACATATTICGTTGACCTT 60
TCTCAGAAAAARGTCTTCGTATAGCTTCTGAGCCTTCTGTCTGAAGATGAAGAGAAACGA 120
5 ¥ K R K E
GCGTCGTATTAATAAACATTTTGGCTACAACAGAAAATGCGTTTGTCATTACGAAGCGTC 180
25 R R I N K B F G Y N R ¥ C ¥ C H Y E & S
GCAARAACGTTITICTTATTCTCAATATTCATGCECTTCTGTTITGTATGAACGGRTTCE 240
45 @ K R F C Y S € Y S € 4 5 ¥ L Y E R V¥ R
TGACATCCCTAAG TAATGGAT! SGCTCGACTCAGGTTTAGATECTTGGTGTTTGLGGGA 300
5 D 1 A X : M D L DS G L D A ¥ C L B D
TGCCATAATCTCTGTTTTGAGAGCTACACATTGCGTTCCACGAGTGRATCGAATGLTAGR 360
85 4 1 I S ¥ L R A T H C ¥V P R ¥ D R M L G .
ARGATGGTATCTAAAGACGAGTATTTTTTACGACTITTGTCCGGACGATTTAATTTTATC £20
15 R ¥ Y L K T s I F Y B F CP DD L 1 L S
ATCCCCTAATGTGATTATGCCAAATGTATTCAACTTTGTANAGAAGTATCGAGATTTTAT 480
125 ¢ P N V | M P N ¥ L N F Vv ¥ K Y B D F 1 p
TCGTAGCGTCCTCTATAAAGTAAGTGTGAGTTGGAAAAACCAS "ATATGCCGGGAGTTTT 540
145 R S ¥ L Y K ¥ S ¥ S ¥ X N @ ¥ ¥ P G V L »
GGGTCCATCTCGLTT TTTAGAGGAGAT T TCCARTTCTTTAARCGGTCTCGAAGAGAGTAT 500
145 ¢ A4 S R F L E E I S N S L N G ¥V E E §
TCCATGCATCTATCTTCGTATGTGTGCTACTTITGACAGAGATCGTGTTAAGAAATGGTTA BED
185 P C I Y L B M ¢ & T L T E I ¥ L B N G Y
TCTGCGGGAGATATATCAGGAGAATCCTTACGTCATATTCGAAGAATTGGCGTTTICCET 720
205 1 R E I Y @ E N P Y Y I F E E L & F § 1L
TTTTACTCAAAAATGGGTTTTACCGTTTTCTTGTATGACAAATT TGEGECTCGTGGAAAA 280
225 F T Q@ X ¥ v L P F S C M T N L G L V E ¥
GGCTAATAGTACGGTITTCGACGTGGCGATTTACAATACATGTTTATATICGCTTGCGGA 840
245 A N S T V F D V & [ ¥ N T €L Y S L A4 D
TTTTATAACAGTAAACCGCGAGCATCTTTTICCCGGLTTTGTTARACGGTTCAAATATAAG 9400
265 F 1 T ¥ N G E H L F P 4 L L N G S ¥ I S
CATGAATGTGACTCGTTATCAACAGGAAGLCAAGAATATTTTTGAGATATTACTGTETCA 960
285 ¥ N ¥ T R Y @€ ¢ E A K N | F E 1 L L S @
BATTAGE GETCGAACCTGATACTCATAAGACGGTTCAGTTGACAGTCTATGTGCAAGT 1020
30 I & Y v E R D T D ¥ T ¥V @ L T ¥V ¥ V E ¥V
CTGGCATETGTCCGACCTAACGTGGCTGGACTTGTATCAAGTTCTACCTGAGACTICTCE 1040
325 W% H Y S D L T ¥ L P L Y @ V L P E T 3 R
GGTCACATTTTGCTTGATCATTCCTGGGATTTTCATGGATAL STACGAGCTAAAAAGAGE 1140
145 v T F c L I I P G I F M D R Y E L K R & v
GCAGTGGTCTCTTITTCATAAAAATATAGCTTTTGAACTGGGARAGTGTGACGAAGTTAC 1200
35 © ¥ S L F % ¥ N I A F E L ¢ K € D E ¥ T
TITCTCGACAAAATATTTGGAGTTTGAGCGGACAACAGATCATCCAAAAATTACTATCGE 1260 \
335 F § T K ¥ L E F E B T T D H A E 1 T ¥ A
" TAGTTTIGTGGAAAAAATTTGCCGTTGTTTAAAAAGCGGCAGAATCGCACTTATITICCE 1320
40§ S F Y E X I € R C L K R G R.M G L 1 F R
AAAAAACGTATATCAGTATTCTATGATTCCTCATGTGCCTTIGTATTGCGGGGGTGATTT 1380
425 K N ¥ Y Q@ Y S M 1 P H ¥ P L Y € G G D F
TTITGGATGTTTTACCTGTCAGAGACGGTATTAACACTIGTTTGAGAATGTTGCTTAATGT 1440
44 L D ¥ L P Y R D G I N T C L R M-L L N ¥
GGTGCATTICTTGGGHEGACGAAGTAAGCGATGAGCTAACCGAGGAGATTGATITIGTGCG 1500
465 ¥ H F L € D E ¥ S D E L T E E 1 D F ¥ R
TTTGCAGTETAAATTTTITATGTI TAATCAAT TAAGGECGGGTGGTTCGAAAAATCGTETT 1560
485 L @ ¢ x F F M F N E L R R Y ¥ R X M ¥ L
GGTCGCTAATGCTGTAATTGATTATGETGTAGAGAATAAAGATTITCTCCCTCAGEGAAT 1620
505 V A ¥ A V I P Y A YV ENIX DT FLEREG I
TCTAGATGCACGAAGTCTAGCTATCTGTATTACCGGTCITCATTCCGTTTTCATGACCET 1680
525 v D G R S L G J € | T G L I § VY F M T ¥
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313

505

625

22

41

2

B2

1oz

142

162

182

202

222

CCGLGTTATCCTATGCACATCCAGATGCTTGT CGATTATATCGAATGATGTGTGAACACAT
G L S ¥ A B P D &4 C R L Y ® MM ¥ ¢ E H 1
TTATTATACTTGTGTTCGAACGAGTGTGGATTGTTGCATGAAAGGAGCAGAGCCATGCAA
Y ¥ T ¢ ¥ R T § ¥ b C C M kK G a4 E P C N
TTTATTTGACAGGTCAAAATACGCACTGGGGATGTTATACTTTGATCAAITCGATAATGT
L F bD R S E ¥ & L G M L Y F P Q@ F DN ¥
CGAATGCACGCTTCEGGAGCAATTGTGGACAACGCTAAGGAAAGATLTGCTGATGCALEE
E ¢ T L F EE L ¥ T T L R E D ¥ L M HG
AGTTCGCAATATTCATTTCACTGCCGGTACTGCCATGCAGAAAGAATTCGATATCATCAA
Y R N I # F T &4 6 T a4 M ¢ £t EF D I 1 N
CTCTTCTGAATCGTTCTCGCCGATGGAAGACAATARAATTCTCAGGCGGTCAAACATCAA
$ 5 E S F ¥ P WM EODNTEK 1 L B ® S N I X
AGTCUTAATTGGAAAAGACGGTTTAAATGATGTCACTTCGGTTITATTCGTCAGAATTAAA
Yy v 1 6 £ P G L N D VY T S VY Y § S E L kK
ATCGTTATATATTCCCGTGTATAACAATCTGTTGCTCAACAGATTTAATAAGCATCAGCA
$ L Y I P ¥ Y N K L L L KRB F § K K Q 0
ATATTTGAAGACTGTGGGATATAGGGTTTTAAACGTGGACAL AATCTATTTACGGALAA
Y L K T Y 6 Y R Y L N Y D TUHNLE T DK
GGAGTTGGATGATTTAGCTGTTTTCAAAGATGGTTTTAGTTATCCTTTGAATGATTTGAT
E L D DL &Y F ETDGF S Y P L ¥ DL I
TGAGATGTATAAGAGTGGGTTGCCTTTTTTGGATCAGGGGCAGGCASATGTATTTTATTT
E M Y £ S ¢ L P E L D Q@ G Q@ &2 N Y F Y F
CAACGATACTGTGAGTTTGAAACACTTGCTACCGTTGCTGTATAAAACTIGGATTCAAAGT
N p T Y s L K HL L P L L Y KTOGF K ¥
COCTATGTATAAGGTTTTGTCTAGTTCTGAGATGTATARACACCTTGATTTATCAAATCE
4 M Y K ¥V L ¢ s S5 E MY K ®H L DL S ¥ F
GTTACCGTIGATCGGCAAATGCTCOGATEGTGTGGTTATGCACGTAAAGAACATTTTATA
L P L I G K C S D G Y vV M I Y K 5 | L %
ATGATGTAATAAAATGTTGGCGCCAAAAAAATACAGTATATAATGIGTTCGTCATTTCAT
TTGTTTTTAAAGCACAGAAGGCGCGAGTIGCTGCTAGGACTTLGTTLTIGACAGACATGE

N E
AGCGCGGTAGTCOAGATCATCATCGTGATCACCGTGATCATCGGGAACATACAGAACTGA
R 6 5 2 p ! H R D ® R D H E E & B E L R®
GAGAACCGCCGACCCTAGCTTTTCATATGAAAAGCTGOARAACTATTAATAAACCGCTTA
E P P T L 2 F H M E S ¥W £ T 1 K K F L K
AAGCGTTTACAAAACTGTTAANAGAGAATACTACAGTGACTTTCACTCCECACCCTTCGA
A4 F T K L L EE ¥ T T VY TP TP GGFP § 1
TAATAATTCAGTCTGCTAAAAATCATCTCOTGCARAAGCTGACCATTCACGCGGAATGTT

I 1 @ s A K N K L ¥ @ kK L T I @ A E € L
TOTTTTTATCAGATACGGAGCACTTTTTAACGAAAACCATTAATAATCATATTCCACTCT
F L $ DT EHRB F L T X T 1 K K8 I P L F
TTGAAAGTTTTATGAACATCATCTCCGAATCCTGAGGTTACGAAGATGTACATTCAGCATG
E 5 F ¥ K I 1 5§ K P E ¥ T K M Y I Q@ H D
ATAGTGATTTCTATACGAGGGTTTTGGTRACCGGCTTCCGATATATGTACACAGGCGTECGG
§ DL Y TR Y L ¥ T & 5 D I €T @ & 5 V¥
TTCCCTGTGTGCATGGACAAGAAGTGGTGCGAGACAGCGGGAAATCGCCGTTGAGGATTG
P C Y B G @ £E Y ¥ R D S G X S5 P.L R I E

ACCTTGATCATTCGACCGTTTCCGAGGTGTTAAAATGGCTTTCGCCCGTAACTAAAACTA
L pH 35 T VY § E Y L K ¥ L 35 P ¥ T X T K
AACGCTCTGOTAAATCTGACGCTTTCATGGCGCACATTATAGTACAGGTTAACCCCCCGA
R §$ G K 58 D A F M & H I I ¥ & ¥V N P P T
CTATAAAATTCGTGACAGAGATGAATGAACTGGAGTTTTCAAACAGCAATAAGGTTATAT
1 ¥ F Y T E M §¥ E L E F 5 N 5 % ¥ ¥ I F

17440

1805

1860

1920

1980

2040

2140

2160

2220

2280

2340

2400

2460

2520

2580
2540

2700

2760

2820

2540

2940

3340

3060

j1zo

3180

3240

3300
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TTTACGATGTTAAGAACATGCGATTTAATTTATCTGCCAARAATTTACAGLAGGCTTTAA 1360
242 Yy 0 Y ¥ ¥ ®m B F K L 5 & K ¥ L @ g A L 5
GTATGTGTGCTGTAATCAAGACGTCGTGTAGTTTACGTACGGTAGCCGLTAAAGACTCTA 40
262 M c A ¥V I ¥ T 5§ C S5 L B T VvV A &8 K D C X
AATTGATCTTAACTTCCAAAAGCACCTTOTTGACCGTGGAAGCATTTTTAALTCAGGAGC 3400
82 L+ L T 5 K 5 T L L T VY E s TFLTQE Q .
AGCTTAAAGAGGAATCTCGCTTTCAACGAATGGOTAAACAAGATGACGGAAAAGGGGATA 1540
gl L ¥ E E 5 R F E B M G K & D D G K G DI R
GGAATCATAAGAACGAAGACGGAAGTGCGTTOGCATCAAAACAGGAAACOCAATATAALA 3600
32z N It K N E P G 5 & L 4 5 K ¢ E T @ Y ¥ |
TAACCAACTACATGGTTCCCACTAAAAACGGGACTGLGGGLTCTAGLTTATTTAATGAGA 3660
142 T N ¥ M ¥V P T KNG T A& G S 5 L F N E K
AAGhAGATAGCG#GAGCGACGATTCCATGCATTTTG&ATACAGCTCCAATECTAAGAGAC 37120
g2 E D5 E,8 P D 35 M H F E Y S 5 K P K B D
AGﬂGATGCGTCGTkTGnCAGATAGTTTTATTCTCGGTCTTGCTAAGGGTGCCGTTATTCC 1780

154 B C V Vv 3
AGGOCTGTATCCOTTTAGAATGACAGAGGGSAGGICCTOCCTCGAACAGATAGGLGTTGT 3840

GATAACCGTTGCGATTTCCTT T T TG TTGACT T TTAMAAAATTTOAACCACCCTTTTATAS 3900
ACCCATAGOTGATTTCAAGATTGTGTTTCTGTCTTTANATGGCOACGAAACTOCCATCATT 3960
FTTRTCTGCAG 37 3371

B2 HIV-6 pSTY 28E HRF3)

i ARG iR S ERE Y . RE ATG BI5F107.TAA #IEF2521{i8
FH.PAURA ATGRETFI637.TCA 8K IF T ITITE N, MG S T4 A W04
B HEFRAE. .

Fig- 2 Mucleotide sequence of the pSTY 28 DN A

MNucleotide position numbers are located on the left and amino acid posifion number on
toe right. RiR ATG is atl position 107 and TAA at poswion 252!. ATG is at posnion 2637 o
#nd TGA al pailion 3737 for p4l. The pasition of the primers used for PCR (Primer A and
Prmer R)are underlined.

M & SHIREEIT 4K HHAV-6 RiR DNA FRMBE HTFTE HHV -6 Bt fIp0s 598
T E R AR

Agulnich ¥ 7% HHV-8 GS $k P41 R .ONA FRBIE & T QKA . P11E S
RARBMERRBEHLOIE. AFRLE ALV 6 HST HEM P41 BHENY DN A . 2 45 25 54
ATG i F RiR Z 1 W RIS HTFR. 5 HHV 6 GS #HIH, . DNA T2 A, H
fE37207-3721t BAFMEM . N/ T TAATCC IR B X 8T — it
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Cloning and Sequencing of pSTY28 DNA -
Fragment of Human Herpesvirus-6

Qian Lisheng
(Departinent of Muwrcbwlogy, Shaaghei Medical U nwersily Shangkm 200032
Koichi Yamanishi
(Departmeal of Microbwiogy , Med sl School, Osaka Uniwersity Japar)

This report confitms the sequence of pSTY 28 fragment of HHV -6. We have determined the
complere nucleotide sequence. The sequence dataz have revealed open reading frame (ORF} of

2414 nucleotides encoding a ribonucleotide reductase (RiR>) protein of 805 amino acids and 1100
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nucleotides encoding a P,; protein. T o examine the relatedness of RiR protein with thase of other
herpesvirus, we compared their amino acid sequence in pairwise combination. Interestingly. RiR
ORF of HHV -6 has shown to have the highest amino acid homology with the RiR of HCMYV.
The optimized score reaches 475. Biochemical analysis of RiR has indicated the active site of
thioredoxin containing two ¢ysteins separated by two amino acids. This sequence was found only
once in the E. eofz. HSV-2. EBV and mouse RiR protein, but we did not find it in the HHV -6
and HCMYV RiR protein. Those data support Esftathiou’s view that HHV -6 belongs to betaherpes
virses.

Key words HHV-6, Ribonucleotide reductase. P41 protemn. Cloning , Sequencing )
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